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Abstract.

Radar systems for radiolocation purposes use the traditionally allocated frequency bands such as L (1215 – 1400 MHz), S (2700 – 3600 MHz) and C (5250 – 5850 MHz) band. 

In a context where other services need higher frequencies (notably digital communications), these services try to share the classical radiolocation bands. Examples are: 

· The Radio Navigation Satellite Service, now in use in 1215 – 1260 MHz for GPS and GLONASS, with an extension granted at WRC-2000 to 1215 – 1300 MHz for Galileo.

· The Mobile Service, e.g. Wireless Access Systems including Radio Local Area Networks in the 5150 – 5350 MHz and 5470 – 5725 MHz bands.

· A possible extension for the Mobile Service to the 2700 – 2900 MHz band, to be examined in a future conference.

The presentation highlights the relation between the operational requirements and the characteristics of advanced radar systems, predominantly used for military operations.

The architecture of modern radiolocation radars is based on the design choices, which are determined by the operational deployment and the requirements involved. This architecture has to be considered seriously before making decisions on spectrum sharing between the radiolocation service and specific systems used within other services. In other words, whatever sharing condition is envisioned to be imposed on the radar sensor itself, one has to measure precisely the consequences at the operational level of the system it belongs to: this is rarely done in the regulatory bodies in charge of establishing sharing conditions.

Special attention has to be paid to the most stringent requirements, or to new requirements. These include ballistic missile defence, low probability of interception, multifunction radar, and non- cooperative target recognition.

Mission statements, operational requirements in a clear and an electromagnetic polluted environment, as well as the consequences for the radar architectures are given for two recently developed radar systems.
For specific radar applications the justification of major radar design choices is presented in terms of radar characteristics most related to spectrum occupancy like transmitter power, receiver bandwidth and selectivity, beam shape and waveforms, frequency agility combined with automatic tuning facilities.

The probable arrival of other services in the radar bands could require the definition of new operational modes to enable sharing of the spectrum. The capability of new architectures and new radar modes to mitigate, if not minimize, the performance degradation due to spectrum sharing is indicated by examining and extending the use of existing radar techniques as well as future radar techniques.

There clearly are requirements as a consequence of sharing with other services, which, for military systems, differ significantly from those already existing in the electronic protection domain against intentional jamming.
The key issue is that in order to determine what are the possible limits to sharing between services, the effects of sharing on both systems needs to be determined. These effects need to be considered holistically, the real question is “what does the interference do to my service?” and “what are the true tolerable levels of degradation that can be accepted?” Services need to be more open in their "real" requirements; defending allocations "to the death" is no longer practical. This imposes a big responsibility on those services who wish to share, they must be prepared to act responsibly and take on board the concerns of the incumbent users, particularly were high levels of integrity and continuity of service are required. Only by this type of cooperation the full possible use of the limited spectrum will be made.

Finally brief results of measurements will be presented, performed in the US, regarding the effectiveness of Dynamic Frequency Selection as a mitigation technique for sharing the 5 GHz band by radars and RLANs.










