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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.
6
Scenarios of SS7 signalling transport network
6.1
new requirements 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. But address translation, GT management and SCTP link configuration are still needed.
6.1.2
Address translation
There is an impact on legacy SS7 systems. With M3UA, 2 translation tables are required to be maintained (Global Title->Point Code and Point Code ->IP-address). The first table is already in place for existing SS7 implementations, so M3UA does add to existing implementations.  In fact because M3UA adds to the existing implementation, M3UA 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.  An operator may want to do the GT-translation more efficiently, to avoid the hop-to-hop (or Point Code-to-Point Code) routing that SS7 networks normally do.
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.

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.
6.1.4
SCTP link configuration
SPs need to configure SCTP link to the other SPs if they have IP connection with each other. The SCTP link and 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 link and association or deleting one.
6.1.4
Requirements
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 link data and GTT data. This will probably affect the performance of SP and bring difficulty of link configuration and management. When the number of SP keeps increasing, the requirement of SCTP link 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 link and GTT 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. STPs are needed between different sections to simplify the GTT data and converge the SCTP link 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 STP/SG is also needed for interworking with legacy signalling networks.

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

- separate the network into several sections, keep the number of SP in each section in an appropriate degree. STPs are needed between different sections to simplify the GTT data and converge the SCTP link data.

- STP/SG is needed for interworking with legacy signalling networks.

- The signalling link between STPs should be reliable, because the STP is the only route between signalling sections.

- The STPs should be manageable as easy as possible. 
To make the cases described above clearer, different scenarios are discussed in the follow sections.

6.2
Scenario without STP
As described in 3GPP TS 29.202, in a network domain, interface A is defined between SP and SP. For a 3GPP signalling network, it need consider the link between SP and SP. The legacy 3GPP signalling network is M3UA, but M2PA is also possible to be used between SP and SP. It should be taken into account  
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Figure b:  signal link between SP and SP

6.3
Scenarios with STP
6.3.1
M3UA+M3UA


[image: image3.wmf]STP

STP

SP

SP

M

3

UA

M

3

UA

M

3

UA

Signaling Network


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 need 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. One choice is using M3UA between both these two links. This scenario describes the signalling network where the SP accesses the STP by using M3UA, and M3UA is also used between STPs. Since M3UA could not fulfil the function of an STP, so M3UA needs to be extended. The work of extending M3UA needs to be completed in IETF.

6.3.2
M3UA+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. 
6.3.3
M2PA+M2PA
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Figure 5:  M2PA used on the A and the B interface

Figure 4 shows M2PA used between STP and STP, M2PA can also be used between SP and STP. This scenario describes the signalling network where the SP accesses the STP by using MTP3/M2PA, and MTP3/M2PA is used between STP and STP too. This scenario is like the legacy SS7 network, it only replaces the MTP2 with M2PA/SCTP/IP. This scenario will establish an IP based signalling network and will keep the MTP3 function, so maintaining of the signalling network is like the traditional SS7 signalling network. 

6.3.4
Difference among these scenarios

All these scenarios are to establish an IP based signalling network. For the all-M3UA scenario and the all-M2PA scenario, the STP needs no protocol transformation, so the performance will be higher compared to the M3UA – M2PA scenario in figure 4. For the all-M2PA scenario, if a SCTP association is broken, it will cause a changeover and the usage of MTP3 will keep the calls alive. For the all-M3UA scenario and M3UA+M2PA scenario, if a SCTP association between the SP and the STP is broken, the calls on that association will be lost.
6.4
use of STP in the legacy 3GPP signalling network
For the legacy 3GPP signalling network(figure 2), the IP node must use M3UA to access to the SS7 network at a SG. This SG is connected to the other SGs. The IP node has its own signalling point. As showing in figure 2, the IP node is a SP connected to an SG, so in the legacy 3GPP signalling network the SG acts as a STP. This is illustrated as figure x.
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Figure x STP in legacy 3GPP signalling network
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