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General focus areas for research and further study for the future
development of IMT-2000 and systems beyond IMT-2000

ITU-R WP 8F has developed Recommendation ITU-R M.1645, on framework and overall objectives of the future development of IMT-2000 and systems beyond IMT-2000. The services provided by systems beyond IMT-2000 will be highly sophisticated and more efficiently delivered than that which can be achieved by the enhancement of today’s IMT-2000 radio access systems. There will be an increased penetration rate for nomadic and mobile wireless access multimedia services. It is anticipated that there will be a requirement for a new wireless access technology or technologies at some point in the future to satisfy anticipated market demand. Systems beyond IMT-2000 will be realized by functional fusion of existing, enhanced and newly developed elements of cellular systems, nomadic wireless access systems and other wireless systems with high commonality and seamless interworking.

This framework can be found in Recommendation ITU-R M.1645, which contains the overall goals for the future development of IMT-2000 and systems beyond IMT-2000. For a full understanding of the framework and the background to questions that are raised below, the reader may wish to refer to this Recommendation which can be obtained from http://www.itu.int/rec/recommendation.asp?type=folders&lang=e&parent=R-REC-M.1645 . For example, new radio access interface(s) for the new capability of systems beyond IMT-2000 are envisaged to handle a wide range of supported data rates with target peak data rates of up to approximately 100 Mbit/s for high mobility such as mobile access and up to approximately 1 Gbit/s for low mobility such as nomadic/local wireless access. The goals for the bit rate capability of the uplink and downlink might be different. It is expected that many aspects for system design will need to be investigated.

Research in a number of key areas would be welcome. The purpose of the following material is to help provide guidance for research fora and other external organizations wishing to contribute to the future development of IMT-2000 and systems beyond IMT-2000. The issues identified here are research and investigation topics. These may be addressed in other associated ITU Recommendations and may be revised in the light of the results of future WP 8F activities. 

Research fora and other external organisations are encouraged to submit contributions to the ongoing work of ITU-R WP 8F on the future development or IMT-2000 and systems beyond IMT‑2000 on an ongoing basis. A summary of WP 8F’s work plan, which is regularly updated by WP 8F, can be found at the following web site: http://www.itu.int/ITU-R/study-groups/rsg8/rwp8f. If at all possible, contributions should be targeted at the deliverables outlined in the WP 8F work plan. 

Initial contributions are invited to be submitted by 30 May 2004.

Radio Interface(s)

1)
Would there be any significant constraints in achieving the target data rates, consistent with the timelines as discussed in the Recommendation ITU-R M.1645?

–
Related to terminal speed?

–
Related to the power consumption and the consequences for the battery in the terminal?

2)
What would be the RF channel bandwidth(s)?

3)
What spectrum efficiency can be achieved?

4)
If the target bit rate for the uplink of the radio interface was lower than for the downlink, how would this affect its characteristics?

5)
To what extent could a common or adaptable radio interface be capable of meeting the goals for both high mobility such as mobile access and low mobility such as nomadic/local wireless access?

6)
To what extent might the evolution of IMT-2000 and other existing radio interfaces meet these goals?

7)
How could conformity testing and type acceptance be automated?

8)
How can software defined radio facilitate IMT-2000 evolution?

Radio Access network related issues

1)
What technology developments in the radio access network might reduce the need for additional spectrum for systems beyond IMT-2000?
2)
What are the implications of different technologies (antenna concepts, physical layer concepts, higher protocol layers, etc.) and system architectures (such as cellular type deployments, multihop system based deployments, etc.) on the feasibility of the data rate targets, the range, the system capacity etc.?

3)
What is the impact of different frequency ranges and mobility targets on the feasibility of the data rate targets?

4)
What is the spectrum demand for initial coverage in the deployment area for different system architectures and technology advances?

5)
What would be the maximum size of a cell (or the coverage per fixed node)?

Spectrum-related issues

1)
To what extent is the feasibility of achieving the radio interface goals dependent on the frequency band of operation?

2)
What technology advances might further facilitate better use of spectrum for global roaming?

3)
How should spectrum efficiency
 be defined and evaluated for systems beyond IMT-2000?

4)
To what extent can techniques for “sharing” or “pooling” of spectrum between operators or for sharing with other radio services affect the amount of spectrum needed?

5)
What is the relationship between the spectrum needed and the number of operators?

–
Do some technologies to improve spectrum efficiency require a minimum number of radio frequency channels (an example might be hierarchical networks)?

Service/Traffic characteristics

1)
What are the characteristics of the traffic predicted to be carried by networks of systems beyond IMT-2000?

–
What is expected to be the ratio of aggregate uplink to aggregate downlink traffic?

2)
In particular, what are the characteristics of the services that are likely to place the greatest requirements on spectrum use and design of the radio interface?

–
These are likely to be services which form a significant proportion of the traffic, have a high data rate, and have significant delay constraints.

3)
What is the relationship between the capacity of a channel and its trunking efficiency for a mix of different types of packet bearer?

–
i.e. the “packet” equivalent of the Erlang formulae for circuit switched bearers.

Market estimations

1)
What are the market predictions for the amount and type of traffic expected to be carried by mobile networks in the years after 2010? (Note: existing predictions only extend as far as 2010, hence the need for predictions after this date.)

2)
What applications are anticipated beyond 2010 that will drive this growth?

3)
What benefits will be derived by developing countries for their economic growth by future development of IMT-2000 and systems beyond IMT-2000?

______________
� Measures of spectrum efficiency for IMT-2000 systems are defined in Recommendation ITU-R M.1225, which is available at:�� HYPERLINK "http://www.itu.int/rec/recommendation.asp?type=folders&lang=e&parent=R-REC-M.1225" ��http://www.itu.int/rec/recommendation.asp?type=folders&lang=e&parent=R-REC-M.1225�
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