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Introduction

In the recent meetings, the excellent progress on TR 23.873 has resulted in a fairly good level of maturity with all major issues now addressed, and the benefits, drawbacks and open issues of each alternative being identified.

We believe that we have now enough information to make an educated decision on the outcome of this feasibility study and thus be able to start the stage 2 and stage 3 work as soon as possible.

It is now understood that the UMTS architecture can clearly benefit from a separation of transport and control functions in the PS CN domain. To fully realise these benefits, it is therefore essential to have the separation available in the earliest possible 3GPP release. As such, this will allow an early deployment of networks that are capable of coping with the expected growth of data traffic. As such, this contribution proposes that a decision be made in this SA2 meeting, allowing the progress of the real standardisation work.

Discussion

During this feasibility study the various aspects of the two proposed alternatives (“one tunnel approach” and “SGSN server / PS-MGW approach”) have been thoroughly investigated as can be seen in TR 23.873. The benefits, drawbacks and open issues of both alternatives have been identified and extensively discussed. Comparison tables have been produced, which provide a quick overview of the features and particularities of each alternative.

This provides all the necessary material for making a decision at this stage. Although this is in advance to the anticipated schedule, it does not make much sense to keep the feasibility study going when no new information is expected that could change the current understanding of the approaches under study.

The following text, which is proposed to be included in the summary section of TR 23.873, provides an analysis of the results achieved so far and proposes to conclude this feasibility study by making a recommendation to SA2.

Proposal

It is proposed to add sections 3.1 and 3.2 below as subclauses of the Summary in TR 23.873.  Furthermore it is proposed that the SA2 plenary conclude the feasibility study with the solution as recommended below.

Synthesis

The One Tunnel approach

The major benefit of the one tunnel approach is the removal of one PS domain specific node from the user data path, thus reducing the delay that packets experience in the UMTS network. The additional delay introduced by the SGSN is however very small compared to the overall delay budget, in particular compared to the contribution of the radio access.

When looking at the drawbacks, we see that the one tunnel approach is not applicable in several cases, in particular when interworking with R97-99 nodes. The consequence is that only a limited portion of the total traffic in the network will benefit from this approach, in particular when the operator is migrating from an existing network. Moreover the one tunnel approach results in an increase of signalling traffic comparable to the SGSN split, while it requires changes to the SGSN, the GGSN and GTP in order to realise its benefit. Finally the SGSNs and GGSNs must still provide the full functionality of a R99 node, in addition to the new functionality, so as to cope with the cases where one tunnel is not applicable. As a result the nodes will be more expensive.

The SGSN server - PS-MGW approach

The major benefits of the SGSN split are independent dimensioning, evolution and scalability of the user plane and the control plane. This provides much greater flexibility for the operators, compared to the R99 architecture, in expanding their networks to address the growth in traffic. This is valid in all significant cases for a UMTS network. Note that this is not applicable in case of a 2G radio access using the Gb interface, as a result of the lack of logical separation between control and user plane on the Gb interface, although it is applicable to the GERAN using the Iu interface. The essence of UMTS is actually the UTRAN and this is where the growth in network is foreseen. Of great importance, neither external interfaces of an SGSN, nor other nodes are impacted by the SGSN split, thus allowing a phased and very flexible introduction of SGSN servers and PS-MGWs in an existing network.

As for the drawbacks, there is additional signalling, but to a similar extent as the one tunnel approach, and a new node to operate and manage. However the PS-MGW will be much simpler to configure and operate than an SGSN. The additional standardisation and implementation work is the price to pay for improving the architecture: without effort there is no evolution, and this is valid for any approach.

Conclusion and Recommendation

This feasibility study has thoroughly investigated the various aspects of two alternatives aiming to introduce a clear separation of the control and user plane functions in the PS CN domain of UMTS. The benefits, drawbacks and open issues of both alternatives have been identified and extensively discussed. Comparison tables have been produced, which provide a quick overview of the features and particularities of each alternative. No open issues remain which require further consideration in this feasibility study, at least for the preferred solution.

Based on the synthesis above, it can be concluded that the SGSN split offers clear advantages for the operators and the future of UMTS networks. It is therefore recommended to adopt the SGSN server - PS-MGW architecture for UMTS, and to start the stage 2 and stage 3 work as soon as possible.

