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1. Introduction

2. The UTRAN evolution workshop in Toronto looked at the expected future requirements on the UTRAN.   These varied from radio interface optimisation to network optimisation.  The UTRAN of the future will have to meet the exacting demand of new applications and customer expectations.  It will have to complement and to some extend compete with other new technologies both in the fixed and wireless world not only in terms of bandwidth and latency but also on bandwidth efficiency, cost and complexity.   This contribution summarises the requirements we put forward in the evolution worship for consideration to be captured in the Requirements TR.

3. Requirements

There are several ways to classify requirements.  There are two types of users of a mobile network infrastructure – a) the end user and b) the operator. The following examines the requirements for both types.

2.1 Services driven requirements:

2.1.1 Data rate requirements

The now omnipresent IP network lays the foundation for new applications being developed.  Applications are being introduced in the IP domain including VoIP, streaming video, presence, PoC and network gaming imposing new demands on bandwidth and latency.    This introduces new challenges for the wireless access technologies in keeping up with the fixed network in terms of bandwidth, latency and always-on connectivity.   

However,  in order to meet the needs and provide quality-of-service (QoS) guarantees for the variety of new applications, a flexible enhanced UTRAN is needed.   Almost all of additional traffic can be assumed to be IP.  We believe that with the increase in the IP traffic and next generation of applications, the networks should support an increase in peak rates and throughput through phased enhencements, e.g. first stage MIMO for HSDPA could achieve 20Mbps and second stage introducing technquies beyond this peak data rate  agreed in the study item [1].

UTRAN is modelled as a service agnostic bearer governed only by QoS requirements.  This makes it independent of the new service being created and allows applications that are access technology independent.  This model will continue, but awareness of the new application requirements is essential to allow optimisations required to support the services efficiently in a wireless environment.
2.1.2 Delay requirements
Increasing adoption of broadband networks in the fixed wireline world puts new expectations and demands on the wireless networks.  Voice over IMS and Network gaming applications for example demand lower latency and end-to-end delay.   

In addition, delay issues are not confined to the bearer plane.  UMTS is signaling intensive and the delays in call and bearer set up imposes restrictions on the service quality.  For example signalling and bearer set up time for Push-to-talk-over Cellular  (PoC) is critical.  Reduction in set-up times can be approached in first stage enhancements to the current procedures and then a second stage may require a radical re-thinking of the UTRAN architectural principles.

2.2 Operator and Efficiency driven requirements

2.2.1 Spectral Efficiency and Flexible Bandwidth

Radio spectrum is always an expensive medium and the drive for more spectral efficiency can be expected to continue in any evolved UTRAN.  Different regulatory requirements in various countries will require future radio access technologies to support flexible bandwidth.   The range of desired data rates and flexibility of deployment will require a flexible channel bandwidth. The study item already includes the range of 2.5-20 MHz. 

HSDPA Rel 5 allowed shared resources and enhanced throughput.  There are benefits in terms of efficiency in using HSDPA instead of dedicated channels to carry all services particularly when combined with the use of Fractional DPCH and in conjunction with the E-DCH feature in the UL.  IMS Multimedia services using HSDPA/E-DCH will be more spectrally efficient and easier to manage. This approach combined with bandwidth flexibility makes a very good short-term enhancement in RAN.  

New air interface technologies should not be precluded provided legacy and backward compatibility are adequately addressed.  However, a completely new air interface should bring clear incremental benefits at moderate complexity. 

2.2.2 Convergence with other networks

It is envisioned that future wireless networks should in fact be viewed as integrated networks of multiple smaller networks providing the mobile terminals with a variety of connection capabilities.  It is our view that the current trend of having multiple chip sets and multiple wireless technologies integrated in a single device will undoubtedly continue.   The need for seamless handover and service continuity is a service requirement for hiding the underlying access technology from the end user.   Trigger events are required to allow a mobile terminal to optimize detection of a useable attachment to a network and for the handover between the technologies. This is an area that we see as important to be investigated in the first phase of the study item.

2.2.3 Transport network cost

The transport network cost is often significant to an operator.  The stringent QoS requirement over UTRAN links to support soft handover is major contributor to this cost particularly over the last mile.  With the expected increase in data rates and delay requirements, this cost can only be expected to escalate.  Reduction of transport network cost needs to be studied.  

2.2.4 Limit additional Complexity

A hugely complex UTRAN or UMTS network brings with it additional development and operational costs in terms of inter-operability testing, deployment, debugging, training etc. Benefits of introduction of new features or additional interfaces should be carefully weighed against the additional complexity that it could bring. Existing specifications/recommendations should be considered wherever possible even closer to the radio interface to avoid re-inventing the wheel within 3GPP.
2.2. 5 Support of legacy terminals

Where radical new technologies are looked at perhaps in the second phase, the need for support of legacy terminals could complicate implementation of the new technologies.  With any evolution, as additional features are built on top of existing ones, with some feature interaction at times, there is a risk of an exponential increase in complexity.   A way to mitigate this could be to take a clear step away from the legacy implementations.  With a different mix of traffic needs, and the emphasis on IP leaving some of the legacy requirements and implementation baggage out will simplify the system.   

Of course, this does not mean legacy terminals will not be supported.  This can be done for example by a clear separation of the two stacks.  

4. Summary and Proposal

The contribution discussed some of the expected requirements on the future UTRAN from the applications and operator point of view.   However, in order to progress the work efficiently, we feel that a clear, concise and prioritised set of requirements are necessary.   There is a need for a framework for comparing the benefits with the additional complexity for evaluating the proposals.

We propose that the following requirements be captured in the TR [2]:

6
General Requirements

1) Editor’s Note: This section identifies general requirements related to topics such CAPEX and OPEX, support for different service types, and backhaul.

2) Adopted solutions should have incremental gains over existing solutions

3) Incremental additions as well as revolutionary changes can be considered.  Support of legacy terminals is important but it should not unduly constrain new initiatives or solutions.   For example, “Dual stack” solutions could be considered.
7
Radio Interface Physical Layer Requirements

1) Editor’s Note: This section identifies requirements related to physical layer aspects including topics such as peak data rates (uplink and downlink), achievable bit rates over the system area (including the cell edge), deployment considerations and spectrum efficiency 

2) Support of flexible and higher bandwidth up to 2.5-20MHz.

3) More bandwidth efficient over the entire cell range and over the bandwidth range.  New radio access technologies are not precluded but legacy and backward compatibility need to be addressed.

8
Radio Interface Layer 2 / 3 Requirements

Editor’s Note: This section identifies requirements applicable to layers 2 and 3, including radio resource control aspects, and U-plane and C-plane latency requirements.

1) Reduce signalling latency for call and bearer set up and release and handover 

2) Reduce user plane latency for real time applications like gaming

3) Support of seamless handover across technologies

9
UTRAN Architectural Requirements

1) Editor’s Note: This section contains requirements relating to UTRAN architectural aspects.

2) Reduce call and bearer set up and release time 

3) Reduce user plane latency

4) Reduce architectural complexity

5) Reduce transport network costs

10
RF and Radio Resource Management Requirements
1) Editor’s Note: This section contains requirements related to radio frequency performance, inter-RAT support, radio resource management and system coexistence.
2) Operator influenced access technology selection and seamless handover between different access technologies including fixed and wireless, 3GPP and non-3GPP technologies

3) Seamless support of applications irrespective of the access technology including fixed and wireless, 3GPP and non-3GPP technologies

11
System and Terminal Complexity Requirements
1) Editor’s Note: This section contains requirements related to the complexity of the system and terminal, cost and current consumption.
2) Limit additional complexity

3) Framework for comparison of benefits with complexity for the proposals.
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