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Introduction
This contribution proposes text for TR 29.801 Chapter 6 to describe the scenarios of SS7 signalling transport network. Changes are highlighted.
It is proposed to limit the scope of this chapter by deleting some scenarios, and the discussion will focus on the introduction of STP and the protocol used between STPs.

6
Scenarios of SS7 signalling transport network


6.1
STP in IP based SS7 signalling network
6.1.1
Introduction

Currently, 3GPP defines an IP based SS7 signalling network using M3UA/SCTP/IP as transport layer, SPs such as HLR, MSC can communicate with each other directly by accessing to this IP based signalling network. Because it is not needed to configure physical TDM link between each SP, IP based signalling network is easier to deploy and manage than TDM based signalling networks.  Address translation, GTT management, SCTP Association configuration are handled separately from the basic signalling transport. In IP domain several mechanisms exist to enhance address translation (e.g. ENUM). Note: neither M3UA or MTP
6.1.2
Address translation

With M3UA, 2 translation tables are required to be maintained (Global Title->Point Code and Point Code ->IP-address). The first table is the same as for existing SS7 implementations. The second can be realized by external equipment (i.e. outside the network entities, e.g. HLR), which does the Point Code->IP-address translation, without needing to change the legacy system itself.   The mapping ofr PointCode->Ip address replaces the mapping of PointCode->LinkSet in a legacy system.
6.1.3
Addressing Principles and Global Title Management

In case of SCCP/M3UA/SCTP the addressing is done as follows: First the SCCP performs the Global Title Translation for the address it gets from the application protocol (e.g., E.164&SSN) to resolve the associated SS7 Signalling Point Code (mapping function#1). Then the SPC is passed to M3UA that maps it to an IP address and SCTP association (mapping function#2). Once the SCTP association has been determined, the signalling message can be passed to SCTP to be transported to its peer M3UA node.
In case of SCCP/M3UA the Signalling Point Code configuration and management introduces a need in each node to configure not only the Signalling Point Codes but also the IP addresses and mapping between the two.
If the signalling protocol is  SCCP/MTP3/M2PA the Signalling Point Code and Link/Link Set configuration and management introduces a need to not only configure Signalling Point Codes, but also Link Sets, and Links and IP addresses and the mapping between all of them thus there are MORE objects to manage than for M3UA.
In a heterogeneous network environment, where multiple IP networks are interconnected with SS7 networks, it is possible that the originating node does not know whether the destination signalling point is in the IP domain or in the SS7 domain. So it is possible that the originating signalling node shall use the services of a gateway to route the message to the destination. Hence, the gateway (Note: This gateway can be a SG or a separate entity) providing the GTT services should be able to determine, based on Global Title, the location of the destination (IP or SS7), and route the message to the appropriate entity.
Both M3UA and MTP3/M2PA provide good solutions for this as the originating node only needs to know the SPC of the "gateway" doing the GT translation, but not the SPC of the destination nor the domain where it is. Also, between gateways doing GTT it is possible to use M3UA as each gateway terminates the MTP3/M3UA layer to execute GTT on SCCP level).
6.1.4
SCTP association configuration
SPs need to configure SCTP association to the other SPs if they have IP connection with each other. The SCTP association should be pre-configured statically. 
When modifying the signalling network, such as adding or deleting a SP, the other SPs in the network should have the corresponding modifications by adding a new SCTP association or deleting one.
6.1.4
Introduction of STP in IP based SS7 signalling network
When the number of SP in the signalling network increases to a large amount, such as one thousand or more, some problems will occur.
- every SP needs to configure a large number of SCTP association data and GTT data. This will probably affect the performance of SP and bring difficulty of network configuration and management. When the number of SP keeps increasing, the requirement of SCTP association is likely to overstep the capability of SP.

- if the operator is adding or modifying a SP, every SP in this IP based signalling network need to cooperate this action by adding a new SCTP association and GT data or modifying one. It will bring much difficulty in network management.

So it seems difficult to use SP – SP mode when deploying a large scale signalling network based on IP. It is better to separate the network into several sections, keep the number of SP in each section in an appropriate degree. SCCP Relay Points (SRP) are needed between different sections to simplify the GT data and converge the SCTP association data.

This will be more flexible and give more choices to operator in their signalling network architecture.

In additional, SPs in IP based signalling networks may need to interwork with legacy signalling networks. It is not possible for every SP to have the ability to transform the IP signalling message into TDM one. So SRP/SG is also needed for interworking with legacy signalling networks.

In conclusion, when deploying an IP based signalling network, operators may have some requirements:

- separate the network into several sections, keep the number of SP in each section in an appropriate degree. SRPsare needed between different sections to simplify the GT data and converge the SCTP association data. The  SG functions may reside within other nodes in the network such as MSC/MGW, HLR, STP 
- SRP/SG is needed for interworking with legacy signalling networks as described in TS 29.202
- The signalling link between SRP/SGsshould be reliable, because this is the only route between signalling sections. As such the use of SCTP mulithoming support provides robustness against IP network failures on these connections.







6.3
protocol used between STPs
6.3.1
Introduction
As stated in TS29.202, M3UA is proposed to be used at interface A and C. Whether to use M2PA in these interface and the benefit it brings is for FFS.

Currently, the signalling protocol between STPs is outside the scope of 3GPP, only the function of SGs is described. However in the following scenarios where naturally conversions between transport technology and signalling relaying occur the function is greater than a SG alone.

In case of  interface B, two possible choice is described in the following section.


6.3.1
M3UA
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Figure 3 M3UA used on the A and the B interface

Notice that in the legacy 3GPP signalling network, the protocol used between SP and STP is M3UA which is based on IP, but between STP and STP, it is MTP3 which is based on MTP or ATM. This means that in the signalling network, it needs to use different physical transport link. This makes the maintaining of a network becoming more complex. So it is expected to use the same signal protocol between these two signal links.

It is of interest in this TR to discuss the STP-STP interface from the perspective that if reuse of  M3UA as defined in 3GPP between STPs may minimise the interworking for certain network configurations. M3UA may not fulfil the function of an STP in all cases and so M3UA is currently being extended in IETF.
The main reasons why M3UA is being extended are:

- M3UA has not defined routing management functions for SP-SP case,

- Some parameters are missing for supporting signal relaying,
- M3UA does not support Congestion handling procedures.
NOTE: it is FFS whether due to lack of such features means it cannot be used between STPs or if these deficiencies can be solved via other means. Also it should be noted that with SRPs (GTT Gateways) the scenario could look quite different, so the problems associated to management of entities on SCCP level (GT management) need to be kept independent of what protocol is below the SCCP layer. 

6.3.2
M2PA
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Figure 4: M3UA on the A interface and M2PA on the B interface

When establishing an all IP signalling network, M2PA could be used between STP and STP. This scenario describes the signalling network where the SP accesses the STP by using M3UA, and MTP3/M2PA is used between STPs. The STPs embed the function of SG. This scenario is similar to the scenario that is described in 3GPP TS 29.202. In 3GPP TS 29.202, the signalling protocol between STP and STP is MTP3/MTP2/MTP1 or MTP3B/SSCF/SSCOP/AAL5 and in this scenario, the signalling protocol between STP and STP is MTP3/M2PA/SCTP/IP. Only the transport protocol is different to what is specified in 3GPP TS29.202. 
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