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1. INTRODUCTION

The 3GPP System Architecture Evolution Work Item studies the long-term evolution of the end-to-end 3GPP system. The target is to develop a competitive system architecture that provides optimal support for high bandwidth IP traffic and services on top of that. This document presents some high-level architectural requirements that will guide the work to meet the targets.

2. DISCUSSION

The main objective of the network evolution work is not to duplicate 3GPP Rel-6 functionality with extrapolated data rates but to devise a technology, enabled by basic IP connectivity, that would do the same to fixed data what GSM has done to fixed voice. To achieve this, it will be necessary to consider architectural changes both form technical and economical view point. The following sub-sections discusses issues that are thought to be useful for the architecture work, and the definition of more specific requirements for architecture and its functions.

2.1 Functional distribution and interworking aspects

The evolved architecture aims to converge the existing and new mobile access technologies and the Internet. The only common denominator for this convergence will be the utilisation of IP technology. The role of the Access Networks will be to provide IP connectivity, while the Service Core Networks will provide the service content. The architecture design should take this into account, and design on mobility and interworking solutions at IP level.

2.2 Radio interface and system performance improvement considerations

The evolved architecture shall support higher bandwidth, with less latency in roundtrip times and session setup. Both the bandwidth and latency requirements impose changes to the radio interface, but should also be considered in the architecture design. These matters are already being studied thoroughly by TSG-RAN.

Short radio link establishment improves user experience for practically all services. The medium-term evolution of current UTRA and UTRAN estimated to reach establishment times of ~200-300 ms. The long term evolution should explore means that provide a clear step in performance improvement, and ~100 ms is seen as a reasonable target. Longer latency needs to be permitted in downlink to have standby times competitive with 2G/3G terminals.

Short roundtrip time is needed for good TCP performance, as peak data rates can only be achieved with low latency, and for real-time services. Evolution of current air interface is envisaged to reach 30-50 ms roundtrip times. To enable DSL-like user experience for TCP traffic, Nokia believes that with the new radio interface it is feasible to achieve RAN roundtrip delay of below 10 ms to first router. This can be achieved with optimally routed User-plane that is flat routed IP network with mobility extensions.

2.3 Network Operator aspects to be supported by the Evolved Architecture
Considering the example of successful MVNO business, the architecture development should take into account the possibility that the different parts of the architecture are owned and operated by different operators. This includes a case that one operator owns and operates only part of the system. In the case of 2G GSM this has been possible without specific attention to this in the standards, so it will be enough to avoid design that would prevent or make these business models cumbersome.

The specifications for evolved 3G system architecture shall be self contained in the sense that it shall not be required that part or all of the evolved architecture can only be operated by those that operate existing 2G or 3G systems. Still the design may utilise existing functionality whenever sensible.

3 PROPOSAL

It is proposed to add the following key requirements in section 5 of TR 23.8de

5
Requirements on the Architecture

[Editors Note: This clause identifies the major requirements on the architecture that guide the architecture evolution.]

5.1 Key requirements 

The 3GPP system architecture shall be evolved considering the following high-level requirements:

1. The evolved architecture is a generic IP based network enabling everything over IP

a. Clear separation of the service control and the access control

b. The Service Core Network part of the evolved architecture shall be Radio Agnostic and IP transport optimized for any future packet based Radio Access technology

c. The Access Network part of the evolved architecture shall be Service Agnostic for any IP based services.

d. The Access Network part and Service Core Network part are connected with IP

2. Interworking with existing systems shall be supported

a. Terminal and/or Network controlled access selection
b. Impact to existing systems shall be minimized
c. Interworking at the level of IP connectivity (Gi interface)

3. The needs of the future high bit rate Radio Interfaces shall be supported by the architecture
a. Scalability in terms of data throughput

b. Access transmission limitations are critical and need to be considered in architecture decisions

4. Low latency requirements need to be met for service access and service performance

a. Time–to–active -> fast network response times

b. Application session set-up -> fast service availability

c. Round-trip-delay -> TCP behaviour

5. Existing and new business models shall be supported

a. The architecture design should not prevent different parts of the system (e.g. the Access Network and the Service Core Network) being owned and/or operated by different operators, and the architecture should not assume the same operators also operate a REL-6 3GPP system.

6. Reduction of CAPEX & OPEX for both operators and vendors. Low system complexity should allow for fast development time and simple operation.
a. Keep-it-simple – limit complexity

b. Focus on packet data optimisation














































