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Airport Vehicle POsition System (AVPS)

Summary

The emerging shortage of airports and the severe limitations in the construction of new airports requires aviation to increase the capacity of existing airports.  To increase the  capacity of an airport new services are required to enhance the safety  while allowing increased traffic. In addition the need to improve security has become a  industry priority.  After  exploring the feasibility of an Airport Navigation Location Equipment Service (ANLE, Reference ITU WP 8B/168E), the aviation community has started trials to validate the operational concept  as the first step in the aviation standardisation and certification process. The system, which will support the ANLE service is identified as Airport Vehicle Position System (AVPS).  For the AVPS to meet its safety and security objective an appropriate spectrum allocation is essential and the band 5 091-5 150 MHz has been earmarked for  the introduction of this service.

1
Introduction

1.1 The frequency band 5 000-5 250 MHz is allocated on an international basis to the Aeronautical Radionavigation Service (ARNS). Currently the 5 030-5 150 MHz portion has a defined ARNS function; namely the microwave landing system (MLS), with the 5 030-5 091 MHz portion containing MLS channels defined in Annex 10.  

1.2 The need for aviation to introduce a new service with the main objective to reduce runway incursion and to increase airport security can only be satisfied when a safety allocation will be made. After various trials an Airport Vehicle Position System (AVPS) has been  identified as meeting the ANLE service requirements. Taking due note of the MLS implementation, it is believed that the band 5 091 MHz- 5 150 MHz will be the most appropriate allocation for the introduction of an ANLE Service meeting the safety and security objectives.

2
Safety objective

2.1 Runway incursion incidents are defined as any occurrence at an airport involving an aircraft, vehicle, person, or object on the ground that creates a collision hazard or results in loss of separation with an aircraft taking off, intending to take off, landing, or intending to  land.

2.2 Over the last four years the number of runway incursions has increased over 50%. The majority  of the runway incursions, to date is minor in severity. However some major accidents in the recent past  are attributed to the problem of runway incursion. 
2.3 To avert the risk of runway incursion the aviation community has reacted by establishing stringent procedures and improving signalling and markings on the airport surface, resulting in a reduction of reported incidents over first quarter of 2002.  However, these procedural measures reduce the traffic flow on the airport and limit overall airport capacity.  Furthermore they have a limited effect under poor visibility conditions. 

2.4 The trials with the AVPS have clearly shown that by providing Air traffic Control, aircraft and vehicles with an high fidelity picture of the airport surface movements improves the orientation for pilot and drivers on the airport and reduces significantly the risk of incursions. The runway incursion-prevention software relies on Global Positioning System signals, multi-lateration and an extremely accurate ground map of an airport to give pilots and drivers of vehicles instantaneous information about traffic to navigate safely on the airport surface. 
2.5 For a successful introduction of AVPS access to adequate radio spectrum is essential.  A failure to introduce AVPS to reduce runway incursion will significantly impact the minimum separation between all-moving aircraft and vehicles on the airport to maintain the level of safety.   The end result will be a inefficient use of the available airport capacity and a significant increase of the aircraft turn around times.
3 
Security objective

3.1 There is a high level of movements on the runways, taxiways and apron of an airport. This involves vehicles and staff with into-plane-service such as towing, passenger handling, catering, baggage loading/unloading, cleaning, servicing and aircraft refuelling.  On an average basis each parked aircraft requires around 10 service vehicles. 

3.2 In terms of security these service vehicles and their operators are forming a high risk.  The magnitude of vehicles requires a stringent control of access in the various restricted areas of an airport. The AVPS uniquely identifies each vehicle on authorised access and allows its movement to be monitored.  This will prevent unauthorised vehicles to from  obtaining  access to restricted areas and will facilitate the  monitoring of  authorised personnel.  The  ability  to track vehicles enables airport security to quickly respond to attempted attacks and security breaches..

4 Requirements and specification

4.1 
The requirements are divided between the ANLE service requirements and the supporting system AVPS.   Due to the long lead-time for system implementation  and  the rigid certification requirements ensuring that safety standards are met, the requirements and specification will be subject to change.

4.2 
The ANLE service requirements  are the following:

a) The system shall support the transmission of the position, identification and navigation information for each vehicle and aircraft every four seconds.

b) The information shall be encrypted.

c) The vehicles addresses shall be dynamically assigned on demand from the base station

d) The base station shall have the capability to determine the position of the vehicles and aircraft independently from the information content of the information transmitted by the vehicles and aircraft.

e) The service area shall cover all airport secure areas including peripheral service facilities and will be between 5 and 50 km2.

f) The Quality of Service shall meet the following requirements:(parameters TBD)

-availability

-integrity

-continuity of service

-latency

g) Number of aircraft and vehicles to be served > 1200

4.3 
The  draft AVPS technical specifications are the following:

a) Channel Bandwidth 20 MHz

b) Cell size:  ± 1 km

c) Dynamic Frequency Selection (DFS) over 160 MHz.

d) Operating frequency 5091-5150 MHz, 

e) Power 200 mWatt EIRP with 10 mW/MHz.

f) Modulation method:  Direct Sequence Modulation

g) Media Access:  (CDMA)

h) Data transmission rate : 1 Mbps
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