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POTENTIAL IMPACT OF PROPOSED SHARING BETWEEN AERONAUTICAL RADIONAVIGATION SERVICE AND UNIVERSAL MOBILE TELEPHONE SERVICE IN THE BAND 2.7 – 2.9 GHz

Introduction

1.
Universal Mobile Telephone Service (UMTS) is the concept of the future 3rd generation mobile telephone technology. Since 1992, spectrum around 1950 and 2150 MHz has been allocated for use by UMTS but there is a perceived requirement that the market, and therefore the need for additional spectrum, will grow. As a result the manufacturers and operators of the mobile telephone service have requested the World Radiocommunication Conference, to be held in May/June 2000 (WRC 2000), to allocate additional bands between 1.9 – 2.9 GHz to UMTS on a global basis. This will impact on aviation as 2.7-2.9 GHz is currently allocated to aeronautical radionavigation and is widely used throughout the UK for Air Traffic Control (ATC) primary radar.

2.
Various international groups have been addressing the technical issues associated with this proposal. However, it appears that the arguments raised by the aviation community have had little impact. In addition, the related safety and economic factors have not been considered.

Aim

3.
The aim of this paper is to highlight the safety and related economic impact on civil aviation which could arise as a result of the proposal to allow UMTS to share the 2.7-2.9 GHz band. 

Scope

4.
This paper covers the potential safety and economic impact in terms of high level principles. It does not discuss the technical arguments that have been presented as part of the ITU process. Furthermore, it does not present a statistical assessment of the economic impact as this would need to be the subject of an intensive study which considered a complete review of the ATM process in an area such as the London Terminal Manoeuvring Area (TMA).

Current Situation

5.
In the UK, radars operating in the 2.7-2.9 GHz band, known as 10 cm radars, are the mainstay of ATC operations at airports and in the TMAs surrounding a number of major airports. These radars are designed to meet the operational requirement for medium range coverage and high data rate thereby filling the gap between the longer range 23cm radars (which have a slower data update rate) and the very short range precision 3cm radars (which have an extremely high data rate). 

6.
10 cm radars are currently deployed at some 27 airports throughout the UK and are an essential element of the TMA function for London (covering Heathrow, Gatwick, Stansted and Luton), Manchester (including Liverpool) and Scotland (covering Glasgow and Edinburgh airports). Furthermore, these radars are extensively deployed to support military airfield and air defence operations. In addition, the 10 cm band supports Met Office weather radar requirements.

7.
Although there is an element of redundancy and duplication provided by the overlapping coverage from the 3 and 23 cm radars, this only occurs in certain areas and does not satisfy the operational requirement. Furthermore, at many locations, there is no such duplication and the provision of an air traffic service is based upon a single 10 cm radar.

8.
It should be noted that the Eurocontrol Surveillance Standard requires single primary radar supported by dual Secondary Surveillance Radar (SSR) within major TMAs. Use of SSR without primary radar is not authorised.

9.
The 10 cm radar is also used to support the Approach Monitoring Aid (AMA) at Gatwick and Heathrow. This system is a safety net that provides warning to ATC when an aircraft departs from its approach path. This system was introduced following well-publicised occurrences involving aircraft mistakenly landing on taxiways and, when failing to become established on the Instrument Landing System (ILS) at a major airfield, initiating a go-around close to local hotels and a parallel major road. Although the Heathrow AMA can also use an alternate radar, Gatwick AMA relies solely on the 10 cm radar.

Impact of Proposed Sharing with UMTS

10.
Within the process considering the proposed sharing, the European Conference of Postal and Telecommunications Organisations (CEPT) has adopted a study carried out by Deutsche Telekom and based upon US built radar systems in the Frankfurt, Berlin and Munster areas. This study concludes that sharing is technically feasible provided that there is a small geographical separation distance between radars and UMTS base-stations and that there is frequency separation. However, the CAA and NATS view is that the study does not provide a convincing argument relevant to the UK scenario and that interference is highly probable. Furthermore, the study does not allow for the fact that there would be a high demand for UMTS in major conurbation’s which airports serve and those handsets would be used in multi-storey buildings within these areas thus negating terrain screening and increasing the interference range. Finally, it is of concern that UMTS specifications have been revised since adoption of the Deutsche Telekom study and yet no additional work to review the results has been tasked.

11.
As a result of the technical assessments, the high risk of interference would necessitate a review of the use of the 10 cm radars to support the airport and TMA ATC task. In particular, a full safety case review would need to consider the acceptability of interference that could result in the loss of radar data. It would not be possible to manage density of usage and control the risk or prevent malfunction of UMTS sets to the required level. Furthermore, it should be noted that even if this use was prohibited by the UK, it would be extremely difficult to prevent the use of handsets brought in by overseas visitors. Therefore, it is predicted that the hazard analysis would not be able to identify any mitigation, either technical or through ATC procedures, against the risk of interference. This insidious form of interference has such serious safety implications that it is extremely likely that it would no longer be possible to approve the use of 10 cm radars due to the increased risk to safety. Consequently, to avoid risk of unplanned loss of radar coverage, there is a high probability that the 10 cm radars would have to be withdrawn.

12.
The impact of this measure would be as follows:


a.
Loss of 10 cm radar facilities at 27 airports.

b.
Increased costs to service providers at airports to install radars operating in different frequency bands or develop alternate technologies. (Cost of 10 cm radar £2.5-3M, cost of 23 cm radar £10-12M).

c.
Major loss of capacity and business as alternative restrictive controls are introduced until new systems operational.

d.
Major loss of redundancy at airports with multiple radars. This would also result in loss of capacity when remaining radars are unserviceable or undergoing maintenance.

e.
Severe loss of operational coverage and redundancy for operations within major TMAs. Again, this would result in loss of capacity in and around the major UK airports in the event of unserviceability and scheduled maintenance.

f.
Reduced detection of potential airspace infringements, particularly by aircraft that do not carry SSR transponders and the need to use en-route radars with slower update rates.

g.
Reduced effectiveness of Approach Monitoring Aids through loss of prime sensor or lack of redundancy.

h.
Increased congestion in other aeronautical frequency bands due to the need to accommodate replacement radars. Furthermore, use of higher frequency bands will result in a loss of capability in radar performance in conditions of anomalous propagation (weather).

i.
Loss of future expansion capability from a spectrum perspective.

13.
It should be noted that the loss of capacity is derived from the need to impose additional measures to meet the overarching requirement of maintaining safety. The extent of this loss of capacity is difficult to quantify since, as stated previously, it would be necessary to conduct a full review of the procedures in place at each airport and ATC centre using 10 cm radars. However, the range of the loss is likely to be from 10% in respect of operations where duplicated coverage from alternate radars can be used to support the operational function, through to 80% where there is no such redundancy or duplicated cover and a procedural service has to be adopted.

Economic Effects

14.
As a consequence of the need to restrict capacity in order to maintain safety, there is an economic cost. This is of note as there is significant commercial pressure driving the UMTS proposal. Although it is difficult to quantify the full economic cost of the resulting loss of capacity caused by the UMTS sharing proposal, it is possible to indicate an order of magnitude. 

15.
In a worse case scenario that resulted in the adoption of procedural control measures, an airport such as Heathrow could suffer a reduction of approximately 40 movements per hour. Each slot at Heathrow is worth approximately £2M to an airline and slot values can be expected to increase substantially if such a reduction in capacity were to take place. The average revenue value of each slot could be around £9M a year and in terms of short term contribution could be worth approximately £5M a year. Therefore, if, as a result of a primary radar outage, a temporary loss of capacity occurred, there would be a significant economic cost due to the loss of 10 cm radars. At locations where the impact was long term, the economic cost would be excessive and could cause considerable long term damage to the UK economy.

16.
In order to put the value of aviation to the UK economy in perspective, it should be noted that it:


a.
Contributes £10.2 billion a year to GDP.


b.
Generates 180,000 direct UK jobs.


c.
Exports £6.6 billion a year of services.


d.
Invests £2.5 billion a year in the UK.


e.
Contributes £2.5 billion a year to the Exchequer.


f.
Transports £35 billion of UK exports.

(Source: The Contribution of the Aviation Industry to the UK Economy, Oxford Economic Forecasting, 1999)

Conclusion

17.
In conclusion, if the proposed sharing of the 2.7-2.9 GHz band is agreed, there will be a significant impact on aviation. This will manifest itself through loss of capacity caused by the need to adopt more restrictive measures in order to maintain safety. This, in turn, will have a significant economic cost. Furthermore, there will be a detrimental impact on military operations.

Recommendations
18.
It is recommended that the UKSSC members:


a.
Note this paper.

b.
Recommend the adoption of a UK position at WRC 2000 not supporting the proposed sharing by UMTS in the 2.7-2.9 GHz band.

19.
It is further recommended that the Co-Chairmen of the UKSSC convene a special meeting of the UKSSC to highlight the importance of this issue.
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