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Chapter 8

ADVANCE \d6
FUTURE SPECTRUM

ADVANCE \d3
REQUIREMENTS
8.1  INTRODUCTION
8.1.1ADVANCE \r12Aviation is in a continuous process of development, meeting the changing and expanding requirements of air transport operations worldwide. These operations are responsive to the need of communities around the world and exhibit a steady growth in their geographic cover and in their intensity. Studies made in North America, Europe and the Pacific areas predict very similar patterns of activity in the years ahead, with movements expected to double in the early years after the year 2000, and triple in the years 2010 to 2015.

8.1.2ADVANCE \r12Growth in air traffic will automatically lead to the need for more and enhanced facilities, to maintain operational safety at an acceptable level. The processes of international discussions and agreements, normally involving a minimum of four to five years for operational and technical finalization of system parameters, followed by an adoption process taking some one and one‑half to two years, are necessary to ensure that systems are appropriate and safe. Other systems not requiring international agreement to this degree can often be developed and implemented in a shorter timescale, but still require a minimum of perhaps five years to reach maturity and acceptance.

8.1.3ADVANCE \r12In terms of their requirement to use radio frequencies, these future requirements may fall into three general categories:

a)
aviation systems which can be accommodated in present allocations, with necessary footnote modifications, or less commonly, with modification to the allocation status or description;

b)
aviation systems which will require, for reasons of compatibility, system parameters or frequency availability and new additional spectrum to be allocated; and

c)
other systems with multi‑service application capability whose aviation requirement can be integrated with the other applications, entailing changes to allocation, modification of band limits or footnotes, or less commonly, a completely new allocation.

8.1.4ADVANCE \r12This section contains brief information on these new future requirements, in as much detail as is available at the time of issue. The information will be updated from time to time as further data becomes available. The source of the information is indicated, and normally results from research in national laboratories, discussions in ICAO panels or study groups or other civil aviation and telecommunications sources.
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8.2  FUTURE SYSTEMS
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8.2.1  GNSS augmentation
There is a firm requirement, stated by the Global Navigation Satellite System Panel (GNSSP), for augmentation of the global positioning system (GPS) by data link from the ground. Two requirements for local wide areas have been identified. In their consideration a number of existing allocations to radionavigation have been   studied as candidates for this service. This service is appropriate to radionavigation since the information will be used to refine and correct that received directly from GPS orbiting satellites. However, since it does not comply with the (ITU) definition for a radionavigation service, it must be accommodated in a band with a proper aeronautical allocation. The band agreed in ICAO for GNSS ground based augmentation is 108 - 117.975 MHz.
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8.2.2  Systems for synthetic vision
Research is under way on technical approaches to provide autonomous landing guidance using enhanced/synthetic vision systems. Some of these techniques are active, some are passive. One active approach would use the 9ADVANCE \r2300B9ADVANCE \r2500 MHz airborne weather radar band to perform the imaging of the runway environment. Other active approaches which are under study operate at around 35 GHz. A short range/system (2 to 3 km) operating at 94 GHz with low power is also the subject of current research.
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8.2.3  HF data
Introduction of HF data link is expected by 1999‑2000. Although under the current use of the aeronautical HF bands the HF data link service can be initiated, full development requires further coordination of assignments in addition to those already contained in Appendix S27 to the Radio Regulations. Also, the use of off-route (OR) spectrum for this purpose and a possible re‑allocation to AM(R)S are options to consider. HF data link requires that frequencies are available by multiple stations in a large geographical area. In ICAO, the Aeronautical Mobile Commu​ni​ca​tions Panel (AMCP) is developing standards for HF data link.

8.2.4  Automatic dependent surveillance C
broadcast (ADS‑B)
ADS‑B provides a means for achieving aircraft situational awareness. ADS‑B equipped aircraft broadcast their position and relevant data derived from on‑board equip​ment. Any airborne or ground‑based user segment, within range of this broad​cast, can process the information. Present secondary surveillance radar (SSR) transponders send similar data to ground stations as well as ACAS‑equipped aircraft in a request/reply mode. To achieve required levels of performance, the ADS‑B function requires use of spectrum allocated to an appropriate aeronautical  band. Since ADS-B does not comply with the definition for a radionavigation service, it must be accommodated in a band with a proper aeronautical allocation. ICAO Standards have been developed for SSR Mode S extended squitter capable of supporting ADS‑B on. the frequency 1ADVANCE \r2090 MHz in a compatible manner with current SSR transmissions.  SARPs for VDL Mode 4, capable of supporting surveillance applications, including ADS-B, have been adopted in 2001. ADS‑B is envisaged to be used also for surface movement guidance and control systems (SMGCS).
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