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DRAFT WORK PROGRAMME OF WORKING PARTY 8B concerning STUDIES OF THE FEASIBILITY OF THE USE OF STATISTICAL AND OPERATIONAL ASPECTS IN THE PROTECTION CRITERIA FOR RADIODETERMINATION RADAR SYSTEMS

Background

At its November 2003 meeting, Working Party 8B discussed feasibility of the use of statistical and operational aspects in the protection criteria for radiodetermination radar systems (8B/28). During the ITU-R study period 2000-2003, Working Party 8B conducted several studies related to the compatibility between radiodetermination radar systems and other services/systems. 

Some of these studies were conducted in support of WP 8D on the sharing between RNSS and radars in the band 1 215-1 300 MHz pursuant to Resolution 606 (WRC-2000), and some of these studies were based on statistical and operational approaches. Abrogated Resolution 606 called for studies of “the need for a power-flux density limit concerning the operation of RNSS (space-to-Earth) systems in the frequency band 1 215-1 300 MHz in order to ensure that the radionavigation‑satellite service (space-to-Earth) will not cause harmful interference to the radionavigation and radiolocation services.” Contributions in support of the abrogated Resolution 606 (2000-2003 study period 8B/162, 8D/220; 8B/249, 8D/293; 8B/274, 8D/370; 8D/375; 8D/381) described equipment characteristics of radar systems; RNSS and radar compatibility analysis and measurements; and operational factors and frequency management techniques that could be applied in normal operational procedures. After review of these contributions, Working Party 8B concluded that further study is needed to fully understand the potential impact with the expansion of RNSS to 1 300 MHz through measurements taking into consideration different types of radar signal processing and antennas (8D/370). Additional radar compatibility studies in other bands (2000-2003 study period: 8B/137, 8B/138, 8B/139, 8A-9B/164, JTG 4-7-8/38, 41, 45 and 2003-2007 study period: 8B/13) were carried out within ITU-R in other bands allocated to the radiodetermination service (e.g. 2.7-2.9 GHz, 2.9-3.1 GHz, 9.3-9.5 GHz, 5 GHz and 13.75‑14 GHz which included statistical and operational considerations.
These studies indicated that further effort on a statistical approach would be useful. It can be also noted that statistical approach is generally used in compatibility analyses between some other services and systems other than radionavigation (e.g. RAS, FS, FSS, etc.). 
Propagation is by its nature subject to time dependent variations which are characterized statistically.

When considering safety services RR 4.10 states “members recognize that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference; it is necessary therefore to take his factor into account in the assignment and use of frequencies”.

This work programme outlines objectives, approach, and milestones to define a statistical approach to sharing.

2
Objectives

The objectives of this work programme is to:


identify protection criteria for radar systems taking into account statistical and operational aspects of radars systems and other relevant parameters. 

NOTE 1 – The emphasis for this programme may be the radar systems operating in the frequency bands 1 215-1 300 MHz.

NOTE 2 – It is understood that protection criteria may need to be developed for each type of radars and may be dependent on the frequency band of operation and may not be applicable to all radar types. 

Questions to be answered

1)
Recognizing that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference (RR 4.10), what are the procedures to take into account statistical and operational aspects of radar systems and other parameters (e.g. propagation loss, antenna gain, protection criteria, etc.)?

2)
Recognizing a statistical approach requires the definition of a protection criteria which includes a probability factor related to operational aspects of the radar, what are the operational parameters which have a statistical impact that is reflected in the probability of interference?

3)
What are the operational performance criteria and their definitions for each type of radar system (for example, air traffic control; weather; search; track) necessary to ensure that their missions are met?

4)
What are the accepted degradation criteria and their definitions for each type of radar system?

5)
What are the impacts on the operational use of radars due to interfering signals of different durations:

a) 
Durations that are percentages of an interaction interval.

b) 
Durations that extend over multiple consecutive interaction intervals.

c)
Durations that extend over all interaction intervals (“permanent interference”)?

6)
What are the impacts on the operational use of radars due to a decrease in the probability of detection of varying durations:

a)
Durations for a single interaction interval.

b)
Durations that extend over multiple consecutive interaction intervals.

c)
Durations that extend over all interaction intervals (“permanent decrease”)?

7)
Are the answers to Questions 5) and 6) affected by the relative velocity of the interfering source?

8)
Are the answers to Questions 5) and 6) affected by test procedures that “gate” the interference signals to ensure they occur only during the interaction interval?

Approach

a)
Transmit liaison statements from WP 8B to the appropriate groups (International Civil Aviation Organisation ICAO, Eurocontrol, RTCA, International Maritime Organization IMO, Radio Technical Commission for Maritime services RTCM, World Meteorological Organization WMO, and International Electrotechnical Commission IEC) informing them of this work programme and requesting information as described in this document.

b)
Determine definitions of appropriate operational performance criteria and degradation criteria for each type of radar system.

c)
Establish system performance criteria for radar systems through coordination with the cognizant organizations (e.g. ICAO, Eurocontrol, RTCA, IMO, RTCM, WMO, IEC) and administrations.

d)
Develop degradation criteria for assessment of radar performance degradation, taking into account radar operational characteristics and missions. These may include such factors as determination of tolerable levels of radar performance degradation of each type of radar system and mission, including such factors as range reduction; missed-scan rates; maximum false-alarm rates and rate of loss of targets.

e)
Identify undesired signals for interference testing, taking into account such parameters as:

1)
spectral characteristics, including modulation type and signal bandwidth;

2)
peak and average power levels;

3)
time characteristics, including how often such signals occur and the length of interference occurrences.

f)
Establish test plans and procedures, including analysis procedures to assess degradation effects.

g)
Perform measurements and data analysis.

h)
Document results and incorporate in contributions to Working Party 8B.

i)
Working Party 8B reach a consensus on the application of statistically dependent protection criteria for radar systems.

j)
Validation.

Milestones

The next meeting of WP 8B will be held in September 2004.

Definitions

a)
Interaction Interval (Ti): The dwell time of a radar mainbeam on a given target.

b)
Probability of detection (Pd): The probability that a given target is detected during a single interaction interval Ti.

Other definitions will be determined during the course of the work plan. 






� 	This work programme should be brought to the attention of ICAO, Eurocontrol, RTCA, IMO, RTCM, WMO, and IEC.
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