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Abstract

After investigations by the Japanese Civil Aviation Bureau (JCAB) to reduce the impact of Flight Inspection at Tokyo International airport, it was decided to analyse with the International Committee for Airspace Standards and Calibration (ICASC) Technical Working Group, whether a case could be made to extend the flight inspection interval.  The group identified that the International Civil Aviation Organisation (ICAO) Document 8071 Manual on Testing of Radio Navigation Aids Volume 1 Testing of Ground-Based Radio Navigation Systems, Fourth Edition issued in 2000 [1] provided guidance to allow an extension to be made, but felt further guidance could assist a state in its decision making process.
This paper will:

· Summarise the history of the development of the flight inspection intervals detailed in the schedule of Doc 8071 [1] 

· Summarise the inspection intervals and inspection interval tolerance (referred to as due date windows in this paper) for a number of states.
· Review and provide further guidance on the criteria for determining and extending the inspection interval in Doc 8071 [1], including:

· Reliability and stability of operation of the equipment.
· Extent of ground monitoring

· Degree of correlation between ground and flight measurements
· Changes in the operating environment

· Manufacturers recommendations 

· Quality of maintenance

In addition the paper will include:

· Use of engineering judgement 

· Use of a “Due date window” 
· Actions that can be taken if an inspection is not conducted at the appropriate time
Introduction

The ICASC Technical Working Group identified that Doc 8071 [1] provides nominal schedules for flight inspection intervals. It also provides guidance on the factors to consider when determining a different inspection interval. Doc 8071 [1] states that the schedules should be used as a basis for determining the appropriate inspection interval. It is further stated that this may be more or less frequent than the inspection interval described in the schedules.

For the purposes of this paper, only Instrument Landing System (ILS) flight inspection intervals have been considered.  The same methodologies identified in this paper can be applied for other Navigational Aids.

Purpose of Flight Inspection

Before starting to investigate changes to inspection intervals it makes sense to remind ourselves what the flight inspection is intended to achieve and what types of thing would influence the results of an inspection.

Doc 8071 [1] §4.3.1 to 4.3.2 describes the purpose of flight Inspection as:

“4.3.1 The purpose of flight testing is to confirm the correctness of the setting of essential signal-in-space parameters, determine the operational safety and acceptability of the ILS installation, and periodically correlate signal patterns observed in flight and from the ground. Since flight testing instrumentation varies greatly, only a general description of the test methodology is given below.

4.3.2 Flight tests constitute in-flight evaluation and sampling of the radiated signals in the static operating environment. The signals-in-space are evaluated under the same conditions as they are presented to an aircraft, receiving system and after being influenced by factors external to the installation, e.g. site conditions, ground conductivity, terrain irregularities, metallic structures, propagation effects, etc. Because dynamic conditions, such as multipath due to taxiing or overflying aircraft or moving ground vehicles, are continually changing, they cannot be realistically flight-tested. Instead, these effects on the signal-in-space are controlled by the establishment of critical and sensitive areas and by operational controls”.

So in summary flight inspection ensures that the Navigational Aid Signals in Space remain within the ICAO stated tolerances.  There are two main contributions that can affect the signals in space, namely:

· Stability of the equipment 

· Changes in the operating environment

Financial Constraints

Financial factors are often considered as part of the flight inspection extension process, it is essential that the final decision is made on a technical basis and that the safety of the service is not impacted.  It should be recognised that over time a facility may become less stable and need to revert to a more frequent flight inspection interval.
History of Changes in Doc 8071

ICAO Doc 8071 Volume II ILS (Instrument Landing System) 3rd edition issued in 1972 [2] stated the periodic interval for ILS as 90 days extending to 120 days for those facilities which have a history of good performance.  No guidance was provided in the 3rd Edition to judge what constitutes good performance.  A tolerance of +/- 15 days was allowed for routine inspections and +/- 60 days for the annual inspection.

The 4th edition [1] included some significant changes:

1. Increase in the nominal flight inspection interval to 180 days.

2. Guidance on the factors to consider when extending the inspection interval.

3. Removal of the due date window for the inspection interval.
According to one member of the Testing of Radio Navigation Study Group (TRNSG) present during the drafting stages of the 4th Edition, the group had to consider the interval standard under a consensus-setting environment.  There were several constraints that had to be considered for example:

· Doc 8071 is used by some states as a contractual Statement -
Many States were concerned that they should not make substantial changes; otherwise their contracts may need to be renegotiated, perhaps at higher costs.

· Technology advances -
Solid state equipment and microprocessors where in common use, however, some States still had a significant proportion of thermionic tube equipment.

· Necessity of flight inspection -
Flight inspection is necessary at least partly to ensure that the ground maintenance adjustments were performed well.

· Equipment stability – 

Newer ground equipments and flight inspection systems drifted very little.  Similarly test equipment was much more advanced.

· Financial constraints – 

Flight inspection organizations began seeing pressures to reduce flight hours.

Considering the above constraints, their conclusion was a compromise amongst the members.  As a result, the periodic interval for ILS was extended from 90 to 180 days.
SUMMARY OF INSPECTION INTERVALS

To understand how the guidance of Doc 8071 [1] has been implemented a survey was conducted of the ILS periodic flight inspection interval in the states represented by the ICASC members.  This identified a contrast of different flight inspection intervals from 90 days to 360 days.  A similar range of due date windows is also in use, ranging from 0 to 4 months.  This paper has not attempted to analyse the differences, it is more of a demonstration that different policies can exist all of which provide safe operating systems.
Table 1 shows the result of the survey.

.

	State 
	Flight Inspection Interval (Days)
	Due Date window(Days)

	Doc 8071 3rd Edition [2]
	90 to 120 
Depending upon performance
	+/-15

	Doc 8071 4th Edition [1]
	180
	Not included

	Australia
	180
	30

	Canada
	180
	60

	China
	120 (CAT II/III)
270 (CAT I)
	0

	France
	360
	120

	Germany
	180
	30

	Italy
	180
	0

	Japan
	180
	60
Further 60 days with agreement of ground and flight inspection personnel 

	New Zealand
	180
	30

	Nigeria
	180
	0

	Norway
	90 (CAT II/III)
180 (CAT I)
	21

	South Africa
	120
	30

	United Kingdom
	180
	20
Further 25 days if a partial check is conducted. 

	United States of America
	270
	+/- 15 days


Note:  Some states conduct an initial inspection at 90 days after commissioning and extend to the nominal interval based upon acceptable performance.

Table 1. Survey of Periodic Flight Inspection Intervals.

ENGINEERING JUDGEMENT

Doc 8071 [1] provides the factors that influence the flight inspection interval decision making process and goes on to provide further guidance on each of the factors, however there is no guidance on how to determine an acceptable inspection interval.
The probability of any navigation aid presenting a Signal in Space that is out of tolerance would increase with time.  An inspection interval (including any due date window allowance) needs to be determined such that there is a high confidence that the signal in space will not be outside of tolerance before the flight inspection is conducted.  This would normally mean that the inspection is conducted at a time when the signals are still well within tolerance.
It is clear that there is not a formula for defining the correct flight inspection interval, so some degree of subjective evaluation is necessary.   This evaluation needs to be based on Engineering Judgement.  Engineering judgement requires coming to an informed decision based upon understanding of all of the relevant information that is available.  In particular this may require sound knowledge of the equipment, site, maintenance philosophy and any other criteria that may be used to set the inspection interval.
Once an inspection interval has been set evidence to support its suitability would be gained from the results of each subsequent flight inspection.  This evidence may identify that the system is sufficiently stable to allow the interval to be extended. 
There is no exact number of days that can be used when deciding a change in the flight inspection interval; several smaller increases over time may be easier to justify than a large increase.  Changes in the region of 10 - 20 % of the current interval may be considered appropriate.
It is recommended that the organisation setting the flight inspection interval has a clear documented policy and process for determining and recording the flight inspection interval.
CRITERIA FOR DETERMINATION OF INSPECTION INTERVALS

Doc 8071 [1] §4.3.1 to 4.3.2 describes the purpose of flight Inspection; §1.15.4 “Determination of test /inspection interval” provides guidance on the factors that influence the choice of flight inspection interval. These factors are discussed in the following paragraphs.

An excerpt from Doc 8071 [1] covering inspection intervals is provided in Appendix 1 for reference.
Reliability and Stability of Operation of the Equipment [1] §1.15.5
Stability of the navigation aid can best be established by reviewing the ground and flight inspection results.  [1] §1.15.8 suggests that 4 consecutive inspections should be used in the evaluation.  This is considered to be reasonable guidance and will give confidence that the system is stable.
Technological advances have been made to make the equipment more stable, however stability still needs to be demonstrated practically.  Using modern equipment utilising the technological advance listed below should give an assessor more confidence that the system will remain stable over time. 

The development of Instrument Landing Systems (ILS) started in the 1940’s. Over this long operational lifetime there have been many advances in technology which have contributed to the long-term stability and accuracy.
Some of the major technological advances that can be considered when evaluating a possible extension have been included below:

· Improved antenna array designs for both localiser and glide path.
· Evolution from thermionic tube to solid state hardware

· Introduction of electronic versus mechanical modulators

· Progression from analogue to digital circuitry for both transmitters and monitors

· Introduction of microprocessor controlled transmitters and monitors

· Remote maintenance monitoring via modern telecommunications capabilities

· Digital Signal Processing (DSP) methods for very accurate DDM and SDM monitoring

· Increased accuracy of ground test instruments (portable ILS receivers, also using DSP methods)

· Stripline and microstrip circuit technology for antenna distribution and monitoring rather than discrete components connected by coaxial cables

· Improved coaxial cables for both transmit and monitor antenna feed cables (with air/gas and foam core dielectric materials which provide much better performance over temperature than Teflon and plastic dielectric cables)

Extent of Ground Monitoring [1] §1.15.6

The term ground monitoring referred to in [1] §1.15.4 is considered to mean ground maintenance activities as described in [1] §1.15.6.  It is not associated with Navigation Aids internal monitoring systems.

Doc 8071 [1] recognises that the overall inspection regime for a navigation aid consists of both ground and flight Inspection.  There is a balance between ground and flight inspection to ensure the Signals in Space remain within the ICAO tolerances.
There is an obvious limit to the extent that ground maintenance can be used to confirm that the Signals in Space as presented to an aircraft are acceptable.
Some states restrict the adjustment of the safety critical parameters without a flight inspection or establish ground maintenance methods to verify that the equipment is operating within clearly defined specifications. 

Ground measurements of the transmitting equipment can help ensure that the radiating signal generation had not changed since the last inspection. Measurement of the following parameters should be considered as part of an overall maintenance regime:

· Phasing
· Transmitter output power 

· Modulation depth
· Modulation balance
Ground measurements conducted in the field especially the far field can provide confidence that the radiated signal has not deviated from the previous inspection.  These ground measurements consist of measuring the alignment, width and clearance at specified points.  
Degree of Correlation Between Ground and Flight Inspections [1] §1.15.7

Correlation between ground and airborne measurements is one of the main factors to consider for the extension of a flight inspection interval. 

Correlation provides confidence that the ground measurements are representative of the flight inspection measurements.  The initial ground and flight inspection measured values may not be identical because of the different position in space where the measurement are made, however there should be suitable correlation to monitor any drift of the signal in space.

Doc 8071 [1] §1.15.10 to 1.15.14 gives some good guidance on the things to consider to ensure good correlation is achieved and maintained, namely:

· Preliminary requirements

· Techniques

· Tolerances,

· Activities during flight inspection

For more than 30 years, France has been carrying out ILS flight inspection activities utilising correlation between airborne and ground measurements; this has enabled the ILS flight inspection interval to be extended from six months to one year.  Where good correlation cannot be established the flight inspection interval remains at six months.

An internal DSNA document approved by the French CAA describes the policy and techniques to be applied both by local ground maintenance units and DTI flight inspection unit in order to use correlation for the extension of ILS flight inspection interval.  A summary of the procedures that are followed is provided below:

After commissioning and each routine flight inspection, the following parameters are recorded:

For Localiser:

· Tests points on the transmitter

· Monitor values (course, width and clearance)

· Alignment recorded along the runway with a portable receiver. 
· Alignment – For CAT III, Far Field Monitor DDM value. 

· Width values at dedicated points beside the runway, located at minimum 1km from the antenna.
For Glide Path:

· Test points on the transmitter

· Monitor values (course, width and clearance)

· Phase and amplitude relationships between lower and middle antenna, and between lower and upper antenna. Those measurements are carried out on the threshold.

After commissioning the following ground maintenance intervals are adopted:

· For Cat I, there are 2 maintenances types: biannual and annual

· For Cat III, there are 4 maintenances types: weekly, monthly, biannual and annual.

The biannual maintenance carried out by ground maintenance, replaces the 180 day flight inspection. If during this maintenance, all measurements are close to those performed just after the commissioning flight; the flight inspection interval may remain at one year. Otherwise, if there is the slightest doubt, a flight inspection is requested to investigate.

Experience has shown that this policy significantly increases the safety, because during the annual flight inspection, there is a cross check between airborne and ground measurement.  If there is discrepancy between the measurements, flight inspectors and ground personnel have to explain the causes of this malfunctioning, before any adjustment of the ILS parameters.

There are essential conditions to implement a correlation policy to extend Flight inspection interval:

· The flight inspectors and ground personnel have:

· Similar and appropriate engineering qualifications

· Similarly accurate measuring equipment 

· There are no potential changes to the environment that will affect the correlation.
Changes in the Operating Environment [1] §1.15.7
Despite all the advances in ILS technology, the effects of the electromagnetic environment external to ILS facilities cannot always be detected by the ground maintenance.

Localizer far-field monitors do provide some far-field performance indications, but are only able to monitor the local environment on and near the runway.

After a facility has been commissioned and between periodic inspections, encroachment can occur around the airport.  This could cause signal quality degradation from RF interference or reflecting objects. 

The following are examples of reflecting objects that could affect the Signal in Space:

· Trucks and shipping containers parked directly behind a localiser array
· Various types of metallic items or terrain changes in front of a localiser or glide path
· Construction of buildings and/or power lines in the vicinity of the navigation aid. 

· Airport perimeter fence construction affecting localiser structure
· Vegetation cleared from terrain in front of a glide path and thus producing coherent reflections which affect the structure. This same effect can also been observed when a rough area of terrain is graded into a smooth surface
· Plant growth affecting navigation aid performance.  One specific and interesting example is mangroves which grow very quickly!

· Cutting of commercially grown trees in lines parallel to a runway resulting in coherent reflection of localiser signals back onto the centreline and causing localiser alignment and structure problems
There are many more examples of these types of changes to the external electromagnetic environment which cannot be monitored by the ILS ground equipment. With regular visual inspections of the local environment by a well-trained engineer, many of the adverse affects listed above could be anticipated, evaluated, and possibly avoided. 

Some countries have implemented policies, often referred to as safeguarding to protect navigation facilities.  ICAO has published ICAO EUR DOC 15 European Guidance Material on Managing Building Restricted Areas [3].  This document set out a process for establishing an area around the facility that needs to be protected and the action needed to assess any proposed changes to the environment.
In the case of the United States, the Federal Aviation has implemented an Obstacle Evaluation/Airport Airspace Analysis (OE/AAA) program.  In this process a proponent must file a 7460 Notice of Proposed Construction with the FAA for the following criteria:

· Structures protruding 200 feet AGL

· Structure involves construction of  traverse way

· Construction of Airport or Heliport

· Structures emitting frequencies

Obstacle Evaluations are handled by Air Traffic control and are coordinated with different divisions to evaluate the application with regard to potential impact of the signal guidance quality.
Maintenance and technical handbooks and technical in-depth knowledge of the system provides a first line of evaluation prior to more in depth evaluations like computer simulations to quantify the amount of degradation.
One such software tool is called NASWATCH, this contains a screening criteria based on equipment siting criteria. 
Manufacturers Recommendations [1] §1.15.3
Doc 8071 [1] provides schedules for ground inspections, this include field checks. Equipment manufacturers may also publish a ground maintenance schedule with instructions for their particular equipment.

Generally equipment manufacturers do not prescribe Flight Inspection Requirements.
Quality of Maintenance
Doc 8071 [1] §1.15.4 & §1.15.8 e) mention the need to consider the quality of maintenance, but does not state what constitutes good quality maintenance.
When extending a Flight Inspection Interval an assessor should consider the following items to ensure that the maintenance is of a good quality: 

· Experienced engineers 

· Well formed maintenance regime
· Reviews of ground and flight inspection results
· Recording monitor readings

· Keeping record of adjustment

· Cooperation between ground and flight department

· A Quality Management System in place
Closer Tolerances [1] §1.15.13 

Tolerances may be developed setting stricter criteria which define the exact value to initiate investigation or adjustment of a particular parameter.  Using closer tolerances to initiate adjustment back to its nominal value can help give confidence that the Signal in Space will remain within the acceptance standard for the duration of the flight inspection interval.
An example is given in Doc 8071 [1] §1.15.8 a) using 75 % of the nominal acceptance standard. 
Italy has a policy of readjusting critical ILS parameters to close-to-nominal values (Localiser alignment and width, glide path angle and width) if they are found outside the 50% of maximum allowed by ICAO documents”.
DUE DATE WINDOW

Doc 8071 3rd Edition [2] provided a due date window on the flight inspection interval i.e. +/- 15 days for periodic inspection and +/- 60 days for annual inspections.  The 4th Edition removed these windows. 
As can be seen from Table 1, many states still use a due date window as part of their inspection regime.
A due date window should be considered as a period of time in which the inspection should be completed if it has not been operationally possible to conduct the inspection on or before the due date.  For example, if the inspection has been delayed due to poor weather conditions. 

A due date window is a useful tool for tactical planning of flight inspection missions, improving the efficiency of flight inspection operations. When the inspection is undertaken within the due date window the next inspection can still be performed at the next planned date, meaning that it would not be necessary to change the long term planning of the flight inspection schedule.

The due date window is not designed as a means to systematically extend the flight inspection interval.

The due date window should be considered as part of the overall inspection interval, it should not be so long as to significantly increase the risk of the Signal in Space drifting out of tolerance. 
Table 1 gives examples of due date windows applied by ICASC represented countries. The absence of clear specified guidance in Doc 8071 [1] opens the way for various interpretations and figures to be used.
ACTION TO BE TAKEN WHEN FLIGHT INSPECTION INTERVAL HAS BEEN EXCEEDED

If an inspection is not conducted at the appropriate time, different types of action can be considered:

· Due date is extended after engineering evaluation and/or ground maintenance reinforcement
· Degrading of the category of ILS (Cat III down to Cat I). This could be a solution in the counties where intervals vary according to the category of ILS

· The navigation aid is removed from service
In France if the flight inspection interval and due date window is exceeded a commissioning inspection is required to return the navigation aid into service.
Removing an operational navigation aid from service may appear to be a drastic measure; however there comes a point where its continued use can no longer be justified in terms of safety.  It is essential that airport authorities are aware of the consequences of postponing flight inspections.

CONCLUSIONS

Doc 8071[1] provides guidance for setting a flight inspection interval.  Where possible in this paper, further depth has been added to the Doc 8071[1] guidance to assist in the selection of an appropriate flight inspection interval for a particular navigation aid.
No formula exists to determine the correct flight inspection interval; therefore engineering judgement plays an important role.  Engineering judgement should take into account all the relevant information pertaining to the navigation aid.

Whilst Doc 8071 [1] does not include a due date window many states have chosen to adopt this concept.  This window should be considered as part of the overall flight inspection interval and should not be so long as to significantly increase the risk of the signal in space drifting out of tolerance.

A review of the ICASC member states identified that the majority of these states use a 180 day flight inspection interval as specified in the schedules of Doc 8701 [1].  France, after a thorough case study determined that they had sufficient policy and historical data to extend the flight inspection interval to 360-days.  

RECOMMENDATIONS
The following recommendations are made for the benefit of organisations setting flight inspection intervals.
Recommendation one.

The organisation should have a clear documented policy and process for determining and recording the flight inspection interval.
Recommendation two.
The organisation should have robust safeguarding procedures to protect the navigation aid signals from unwanted reflections.

Recommendation three 
Visual inspection of the local environment should conducted by trained engineers to prevent reflecting object inadvertently encroaching close to the navigation aid.
FUTURE WORK

More specific guidance with practical examples will be prepared to assist organisations assessing flight inspection interval.  This guidance will be promulgated on the ICASC website.  

In the longer term it would be our intention to propose an update Doc 8071 [1] for any areas which could benefit from this work.  
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APPENDIX 1

Excerpts from Doc 8071 Manual on Testing of Radio Navigation Aids Volume 1 Testing of Ground-Based Radio Navigation System 4th Edition

1.15
GROUND AND FLIGHT INSPECTION PERIODICITY
General

1.15.1
This document contains nominal schedules for each radio navigation aid that should be considered in the light of conditions relevant to each State and each site.

1.15.2
The nominal schedules should be used by States as a basis for determining the appropriate inspection intervals for specific facilities. In some cases, it may be necessary to carry out more frequent inspections, e.g. following initial installation. It may also be possible to extend the inspection intervals in some circumstances, if the factors outlined in this section have been taken into account.

1.15.3
The manufacturer’s instruction manual usually contains recommendations which are also useful in this regard.

Determination of test/inspection intervals

1.15.4 
Many factors influence the choice of appropriate intervals for both ground and flight tests. These include the reliability and stability of operation of the equipment, the extent of ground monitoring, the degree of correlation between ground and flight measurements, changes in the operating environment, manufacturer recommendations, and the quality of maintenance. The complete programme of ground and flight inspections should be considered when determining test intervals.

1.15.5
Reliability and stability of equipment is related to age, design technology, and the operational environment. Stability of operation may also be affected by excessive maintenance adjustments attributable to either human factors or variation in test equipment performance. This is particularly true with some older test equipment where the accuracy and stability of the test equipment is not significantly better than the equipment under test. A major contribution to the demonstration of stability of navigation aids in recent years is the design of modern flight inspection systems and ground facility test equipment, where the standard resolution and accuracy are very high.

1.15.6
Ground maintenance activity and its frequency is dependent upon the design, reliability and stability of a particular equipment and the quality of the test equipment employed as a transfer standard. It has been shown that equipment reliability may be adversely affected by frequently scheduled major maintenance activity. It is, therefore, desirable to limit such activity to essential testing only, particularly for tests that require the disconnection of cables. There is a requirement for additional supplementary flight inspection when some engineering activities, such as glide path antenna changes or adjustments are made. Further investigation may be initiated if the independent monitor calibration indicates any adjustments are required.

1.15.7
The correlation of air and ground measurement records and historic demonstration of equipment stability have allowed some States to extend the intervals between flight inspections. This is supported by the use of routine monitor readings, strict environmental safeguarding and closer tolerances on flight inspection results to ensure operational stability is maintained. Example criteria for the extension of ILS flight inspection intervals are given in 1.15.8 and 1.15.9.

Example of criteria for the extension of ILS flight inspection intervals

1.15.8
This section gives an example of criteria applied to extend the nominal interval between flight inspections on selected ILS facilities. The procedure requires:

a) an initial demonstration of stability over four consecutive periodic flight inspections with no transmitter adjustments. The tolerance applied to inspection results for glide path angle and displacement sensitivity, localizer alignment and displacement sensitivity is 75 per cent of the normal acceptance standards. Glide path clearance below the path at 0.3 of the nominal glide path angle should be greater than 220 μA;

b) good correlation between concurrent ground and airborne results;

c) a record of independent monitor calibration results;

d) a record of equipment monitor readings taken at least at monthly intervals; 

e) evidence that the quality of the maintenance is high; and

f) that the facility is adequately safeguarded against changes in the operational environment, e.g. building development.

1.15.9
The nominal inspection interval should be resumed if these criteria are no longer met.

Correlation as the basis for extending periodicity

1.15.10
A typical basis for extending the interval between required measurements without degrading ILS integrity is correlation. Any individual measurement is normally expected to be repeatable over time without adjustments to the equipment. Correlation between ILS measurements made both on the ground and in the air at the same or nearly the same time is also expected. This places equal responsibility on ground and airborne personnel and helps identify common-mode measurement errors. An additional requirement to extend flight inspection intervals is the influence of near- and far-field environments on the signals. These effects can be determined with a flight inspection aircraft. The following paragraphs give illustrations of the correlation technique.

1.15.11
Preliminary requirements. Certain fundamental requirements should be met prior to any measurement activity if correlation between ground and airborne measurements over time can be expected. Typical requirements include functionally similar training for personnel, appropriate calibrated test equipment, completion of all prescribed ground maintenance tasks, availability of commissioning reports and recent periodic inspection reports, and frequent use of measurement skills by both ground and airborne personnel.

1.15.12
Techniques. Achieving good correlation places the same or similar weight on both ground and airborne testing, and demands that both be conducted with great care. Initial or commissioning-type flight measurements should be made with special care, as the corresponding ground measurements will be used as references for ground maintenance personnel. The portable maintenance receiver is readily used in the far-field for localizer facilities, while glide path facilities may require measurements in the near- or mid-field with an auxiliary antenna placed near the transmitting antennas.

1.15.13
Tolerances. New tolerances may be developed to define acceptable correlation between measurements. A rigorous application of correlation principles might include the following types:

a) Setting tolerance — defines the exact value for a parameter, which should be achieved (within the measurement uncertainty) when adjustment is required.

b) Adjustment/maintenance tolerance — defines the limit within which a parameter may vary without requiring adjustment.

c) Operational tolerance — defines the ICAO Standard for a parameter.

d) Discrepancy tolerance — defines, for certain parameters only, the limits of divergence between various measurements:

i) Ground/ground discrepancy — applies to a divergence over time, or between different methods of measuring the same parameter (e.g. alignment monitor, portable ILS receiver, and far-field monitor).

ii) Ground/air discrepancy — applies to a divergence between measurements of the same parameter at the same or nearly the same time by ground and airborne testing personnel.

1.15.14
Activities during flight inspection. Typical correlation activities begin with a confirmation that airborne and ground test equipment is operating within tolerances. This may be achieved by comparing ground and flight test generators and receivers. (If the tolerances are not met, the flight inspection is delayed until the cause of the problem is eliminated.) If the ground or airborne results are out of discrepancy tolerances during the flight inspection and the cause cannot be determined, then the ground monitor alarm limits should be tightened, the facility declassified appropriately or removed from service. The successful completion of the flight inspection (all tolerances are met) establishes that the ground maintenance activities are effective and the interval between inspections may be maintained at the optimum periodicity.

