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Abstract

This contribution deals with SS7 signaling transport in the core/radio access network regarding signaling transport options for Release 5 of 3GPP specifications.

R99/Rel4 signaling transport (note 1)

One of the objectives for Rel4 was to introduce IP signaling transport in the Core Network. In RAN the IP signaling transport was already introduced in R99.

When defining the signaling transport options for R99/Rel4 of CN/RAN “SS7 protocols” the following objectives were reached:

· It covered all the needs for signalling transport of “SS7 protocols” in an IP environment.

· It was a recognised specification in the telecom/datacom world.

· The signaling could be transported over an IP infrastructure

With this, the option became the same in CN as for RAN. 

Depending on application protocols the following protocol architecture applies:






Protocol architecture for “SS7 protocols” for R99/R4 

The notation SCCP users include both protocol defined in RAN (RANAP and RNSAP) and CN  (CAP and MAP).

Note: The use of M3UA was introduced at the IU-PS and IUR interfaces in R99. 

Consideration for signalling transport for “SS 7 protocols” for Release 5

As been stated in the previous section we strongly feel that the R99/R4 specified signaling transports for “SS7 protocols” cater for the need of 3GPP networks. Therefore, we also think that addition of a new signaling transport to the one already defined for R99/Rel4 must add significant advantages for the operation of the network or to an implementation for it to be accepted. The addition of another IP signaling alternative for SS7 applications will create considerable problems both for implementations and the operation of the networks. 

For implementations these additions require additional implementations/product handling efforts either to create additional protocol stacks or to provide interworking between different signalling transports. Both these factors will lead to more development effort with a resulting delay of product delivery and also higher cost. 

 The operation of the network will be harmed in a number of ways: 

· There will be products that only support one of the signalling transports. This will limit the number of products available. Otherwise, interworking between the two different signalling transports must be provided. This can be avoided if one signaling transport is mandated in all the concerned nodes.

· The operational cost will increase due to the fact that maintenance personnel need to know more than one SS7 adaptation user protocol. In addition, maintenance equipment (protocol analyzer, network analyzer) has to be equipped with the capabilities for two protocols.

· Operators have to negotiate which signalling transport to be used between them on IP transport. This can be avoided, if one signaling transport is mandated for all nodes.

Taking into account the above-mentioned drawbacks the following chapters discusses some properties of the use of M3UA and SUA in 3GPP networks.

World-wide or multi-network environment

In a world-wide network, M3UA adaptation provides a smooth evolution towards IP as the SCCP layer, is kept unchanged.

In a multi-network environment, the SUA alternative does not bring benefit compared to the M3UA:

· In that environment, SUA does not bring any end-to-end advantage because, for security/redundancy/charging reasons, a signalling gateway at the border of the networks is required anyway.

· Use of ENUM in a multi-network world-wide solution raises considerable security and regulation issues.

Interworking

We think that the study on the signaling transport shall take into account both the all IP case and the interworking with the SS7 network.

This means that a fully compliant implementation of SUA must take care of point codes in addresses in CLDR and CODT messages as well as point codes in SUA network management messages.

In addition, in the case where interworking with SS7 is required within a network or between networks, the operators must administer SS7 point codes of the IP nodes in the network. It may also result in instances where IP addresses must be administered for SS7 nodes. 

Comparison of the efficiency/implementation effort of SUA with SCCP/M3UA   

We have a general comment based on experience of other protocol standardisation. It is not fruitful to compare efficiency of different implementations, since implementation depends on a number of factors such as architecture, optimisations etc.

Our investigations do not show that there are any differences between implementation of a fully compliant SUA, compared with a fully compliant M3UA/SCCP from an efficiency point of view since SUA must fulfil the requirements of MTP+SCCP and since SUA must take into account the availability of the SS 7 nodes and subsystems, which are updated in the DAVA, DUNA, and SCON messages. 

We consider that the implementation effort for a fully compliant M3UA+SCCP implementation is similar to a fully compliant SUA implementation. However we should also take into account cases with existing nodes, which already include SCCP when M3UA is added. In this case we are sure that the implementation effort is smaller for the M3UA +SCCP compared with SUA as SUA has to rebuild quite a complex SCCP functionality like SCCP management. 

SUA would perhaps be more efficient if we were starting from scratch now. The problem is we are not dealing with a completely new environment. We have a lot of baggage to deal with in the existing SS7/SCCP multi-vendor multi-country environment and this existing architecture and the current implementations need to be taken into account in any major evolutionary change such as this. As such any SUA core efficiency saving disappear.  

Variants of MTP and SCCP 

For a fully compliant SUA and M3UA different variants of SCCP must be supported. This means that a fully compliant SUA must take care of the different point code structure.

Furthermore, SCCP network handling these different variants is already existing and running. 

Keep the R99/Rel4 solution

The most obvious advantages to use M3UA+SCCP instead of SUA in Release 5 are that:

· The M3UA takes care of other MTP3 user than SCCP like ISUP. The M3UA can also be used as transport for BICC and H.248 messages.

· No special interworking functions are required for interworking with release 4 IP signalling transport. 

In additions, there are significant advantages from operational point of view:

· In a node with R99/Rel4 functionality, addition of a new protocol will impose additional cost for training, testing, new equipment (protocol analyser) and signalling gateway functionality.

· The introduction of SUA as an alternative to M3UA+SCCP will introduce options in implementations, which will sooner or later lead to increased cost.

· The introduction of SUA as an alternative to M3UA+SCCP will introduce options in the networks, and between networks. In particular the last point is considered a big disadvantage.

· The operators can apply similar principles for network planning, network management and network operation as for the MTP network.

· For the case of a smooth transition towards an IP network the SCCP+M3UA solution reuses the complex SCCP functionality and to rebuild this functionality can only increase development costs and lead to interworking problems.

· The operator can reuse the GT analysis already provided by data builds in SCCP, which is proven to work in existing networks.

Note that whatever we do with SUA, M3UA still has to exist to support ISUP and BICC in R99/Rel4.

Time Constraint
It is worth noting that operators are under immense pressure to deploy and start generating revenue from 3G networks. Selection of M3UA would remove the huge operational and implementation issues that would otherwise burden the operators.

Conclusion

Given the argument in this paper, we propose that for Release 5 M3UA is retained as the only signalling transport over IP for both the CN and RAN.
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