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EXECUTIVE SUMMARY

This report was initiated by the proposed use of two new planned mobile telecommunication applications, Digital ENG/OB 

(Electronic News Gathering/Outside Broadcast; ground-based) and Digital Aeronautical Telemetry (down-link) transmissions, to access and use frequencies in the band 2700-2900 MHz (S-band), allocated on a primary basis to aeronautical radio navigation services (radars) and meteorological radio location.

The report addresses the technical impact of interference from digital ENG/OB and digital Aeronautical Telemetry to ARNS radar systems, without judgement about sharing feasibility. No account has been taken of interference from radar to ENG/OB or aeronautical telemetry applications. The conclusions of the sharing conditions are expressed in terms of calculated required separation distances between stations in ARNS and interfering ENG OB terminals at a given frequency separation and for a range of radar protection criteria. Concerning radar protection, which is crucial with regard to required separation in distance and frequency, proposed amendments to ITU-R Rec. M.1464 indicates more stringent criteria than the existing (I/N= -6 dB).

In addition to theoretical analysis and calculations, the study includes measurements on radars in operation.

For Aeronautical Telemetry, using radio horizon calculations and ignoring over the horizon effects, co-channel separations distances of 400km are required (corresponding to an aeronautical telemetry transmission altitude of around 10 km).  Due to the large separation distances, cross border co-ordination would be required.

For digital cordless cameras applications considered in this report (see Annex 3), use will generally be at altitudes less than the 10km quoted for aeronautical telemetry and, consequently, it is expected that co-channel separation distances will be lower. However, an appropriate level of co-ordination (national or international) will still be necessary. It is to be noted that, due to propagation effects, co-channel separation distances may exceed the radio horizon.

The sharing conditions (ENG/OB vs. Radar) are expressed in necessary geographical separation distance which, at a frequency separation of 10-15 MHz, varies between 1.5-80 km dependent on EIRP (0-17 dBW), radar protection (I/N= -6 to –12 dB) and Radar receiver selectivity (High/Low).

A theoretical extrapolation has been included in the report for a single Aeronautical Telemetry interferer, assuming the same characteristics and impact on the operational radar performance as ENG/OB (currently no harmonised ETSI standards available for Aeronautical Telemetry). Based on these assumptions, required separation distances for the modelled Telemetry case (EIRP assumed to be 11.8 dBW for a specific application), at a frequency separation of  10 - 15 MHz, is estimated to  6-40 km.

Concerning potential saturation effects in the radar receiver due to interference from ENG/OB (digital cordless cameras) using the recommended EIRP=0 dBW, the study showed required separation distances between 1-20 km for various saturation levels between –39 dBm to –20 dBm and eventual additional margins (from 0 dB to 15 dB).

By using the example value EIRP=17dBW for ENG/OB (portable links), the study showed required separation distances between 1-120 km for various saturation levels between –39 to –20 dBm. 

Finally, it should be noted that the study addresses radars with typical characteristics. Thus, national exemptions from the determined sharing conditions can not be excluded although the radar type used in the tests is widely deployed in Europe and elsewhere.

INDEX TABLE

11
INTRODUCTION - CURRENT USE OF THE BAND 2700 – 2900 MHz

1.1
Background
1
1.2
Current allocations in the band 2700 – 2900 MHz
1
2
DESCRIPTION OF CONSIDERED RADAR SYSTEMS IN THE BAND 2700-2900 MHz
1
2.1
Relevant Radar Functionality and Characteristics
2
2.1.1
Radar transmitters
2
2.1.2
Radar receivers
2
2.1.3
Radar processing
3
2.1.4
Theoretical considerations
4
3
POTENTIAL USE OF ENG/OB APPLICATIONS CONSIDERED IN THIS STUDY
4
4
AERONAUTICAL TELEMETRY
5
5
DESCRIPTION OF INTERFERENCE MECHANISMS IMPACTING RADARS
5
5.1
IF-band interference
5
5.2
RF-band interference
5
6
DETERMINATION OF INTERFERENCE FROM ENG/OB INTO RADAR RECEIVERS
6
6.1
Calculation of interference level
6
6.1.1
RF-band interference
6
6.1.2
IF-band interference
7
6.2
Measurement procedures for assessing the impact of interference on radar performance
9
7
RESULTS OF THE SHARING STUDIES
10
7.1
Measurements
10
7.2
Separation distances
12
7.2.1
Calculations related to interference to radars from ENG/OB applications
12
7.2.2
Example of calculation of  separation distances for interference to radars from digital aeronautical telemetry

16
7.3
Correction of calculated geographical separation distances due to variation in EIRP, propagation, aggregation effects
18
8
CONCLUSIONS
19
ANNEX 1 : Characteristics of radars in the 2700-2900 MHz band for aeronautical radionavigation and meteorological applications
22
ANNEX 2 : Shapes of radar receiver if filters used in the calculations
23
ANNEX 3 : Potential ENG/OB applications and assumed characteristics for digital equipment in the band 2700-3400 MHz
24


.

1 INTRODUCTION - CURRENT USE OF THE BAND 2700 – 2900 MHz

1.1 Background

The band 2700-2900 MHz is used by radars for both civil and military applications within the Aeronautical Radionavigation Service and the Radiolocation Service (including meteorological radar).

The aim of this report is to study the possibility of the introduction of digital ENG/OB in the band 2700-2900 MHz. This is done by estimating the potential interference from ENG/OB upon radars. Further studies may be needed to assess the other direction of interference (i.e. from radars to ENG/OB).

The report also considers the possible introduction of other systems in this band, specifically aeronautical telemetry. Consideration of the proposed introduction of UMTS in the band 2700 – 2900 MHz is not included in this Report.

In addition, it should be noted that this report does not address the case of military transportable, long range air defence, airborne radars and other military applications.

Further studies should be conducted to assess the possibility of coexistence between radar systems and digital ENG/OB and aeronautical telemetry in other frequency bands, such as 2900-3400 MHz.

This study is based on relevant ITU-R recommendations for propagation, methodology and radar characteristics such as the Recommendations ITU-R P.452-10, M.1461 (2000) and M.1464 (2000). For a co-ordination process on a case by case bases , due to the distances involved, the propagation models for trans-horizon should be used (ITU-R P.452-10 equation 8c) including diffraction, ducting/layer reflection, troposcatter and clutter losses.

1.2 Current allocations in the band 2700 – 2900 MHz

Article S5 of the Radio Regulations allocates the band 2700 - 2900 MHz as follows in Regions 1, 2 and 3:

	2 700-2 900
AERONAUTICAL RADIONAVIGATION  S5.337



Radiolocation






S5.423  S5.424


S5.337
The use of the bands 1 300-1 350 MHz, 2 700-2 900 MHz and 9 000-9 200 MHz by the aeronautical radionavigation service is restricted to ground-based radars and to associated airborne transponders which transmit only on frequencies in these bands and only when actuated by radars operating in the same band.

S5.423
In the band 2 700-2 900 MHz, ground-based radars used for meteorological purposes are authorised to operate on a basis of equality with stations of the aeronautical radionavigation service.

S5.424
Additional allocation:  in Canada, the band 2 850-2 900 MHz is also allocated to the maritime radionavigation service, on a primary basis, for use by shore-based radars.

2 DESCRIPTION OF CONSIDERED RADAR SYSTEMS IN THE BAND 2700-2900 MHz

In the 2700-2900 MHz range, radars are dedicated to two main types of application for civil use: aeronautical radionavigation and radiolocation for meteorological applications.

For the aeronautical radionavigation service, radars are ground based systems for air traffic control for both civil and military purposes. For the civil application, the deployment of these radars is known. The number of civil systems in use by different administrations varies.

For the radiolocation service, ground based meteorological radars are authorised to operate in the band 2700-2900 MHz. The aim of these radars is to measure and predict precipitation (rain, snow, hail and sleet).

In this report, four types of radar systems are considered covering both air traffic control and meteorological purposes. Details are given in Annex 1.

2.1 Relevant Radar Functionality and Characteristics

2.1.1 Radar transmitters

Radars employed within the aeronautical radionavigation/radiolocation services are in general pulsed Doppler systems, emitting carrier frequency pulses at a repetition rate of approximately 1,000 pulses per second, yielding an unambiguous target range of 150 km. These radars either use short pulse widths (~1(s), or a combination of short and long pulses (1(s and 20-90(s) to give good short and long range performance. After pulse transmission, i.e. during the so-called echo period which lasts to the next pulse transmission, the radar receiver is responsible to acquire, amplify, process and detect echo signals. Their origin is determined by the echo delay in the radial direction (as seen from the radar) and by the antenna main beam pointing in the azimuth (transversal) direction. However, antenna side-lobes can also contribute echo energy reflected from other azimuth directions. Spatial resolution in the azimuth direction is determined by the antenna main-lobe width, typically about 1.5 degrees 3-dB beam-width.

As the echo signal's free-space attenuation increases with 4th power of range, rather high transmit power levels are necessary in order to receive detectable echo strengths to maximum range from all targets, ranging from large airliners to smaller general aviation aircraft, exhibiting back-scatter cross-sections in the order of 1 m2. These power levels for conventional tube-transmitters (magnetrons, clystrons) are in the order of 500 kW to 1 MW. More recent designs apply pulse compression for achieving a short (1 µs ) received pulse width from a considerably longer (50 µs and more) transmitted pulse, at the advantage of reduced transmit power level (some tens of kW, which can be generated using solid-state amplifier arrays).

Modern radars frequently apply the principle of pulse compression, involving the transmission of suitably modulated or encoded "long pulses", and the processing of received echoes in a way so that signal energy is shifted in the time domain. This results in "short pulse" echoes providing the required range resolution and peak power. In this way sufficient energy – the main criterion for a radar's detection capability - can be sent and received per observed target, without needing high peak power as such in conventional "short pulse" systems. This results in more efficient use of the transmitter's average power capability, in less critical signal transport between transmitter and antenna (e.g. danger of wave guide arcing!) and improved Doppler (velocity) resolving capability. Furthermore, the radar's average power may be increased without increasing the pulse repetition frequency (prf), hence obtaining long unambiguous range.

While conventional "short pulse" duration is in the order of 1 µs, corresponding to 150 m radial range resolution, uncompressed "long pulses" can last several tens of microseconds. In order to make the long pulse compressible, some additional information must be modulated or coded onto the long pulse. This information is then, in the receiver's compression filter, utilised for applying different delays to the individual frequency or code elements of the long pulse, resulting in a short and high-amplitude compressed pulse.

2.1.2 Radar receivers

Radar receivers are generally designed as heterodyne receivers, mixing down the echo signal from the RF domain (microwave frequency fo, here 2700 – 2900 MHz) to an intermediate frequency (IF or fIF, usually some tens of MHz), where amplitude and phase extraction is performed by a coherent detector or base-band mixer circuitry, delivering the so-called video signal, consisting of real (I) and imaginary (Q) part in phase representation.

The received echo signal leaving the antenna is usually fed directly into the first RF-amplifier (low-noise amplifier, LNA), without any filtering. This causes the RF-front-end of such radars to have an RF-bandwidth BRF, in the order of 100 MHz and more. The first filter element can be found only after the LNA, it is responsible for blocking the image frequency (which would otherwise translate to a "negative" IF, and irrecoverably overlay the wanted "positive" IF). This image frequency filter has still some tens of MHz bandwidth and does not really give protection against near side-band receptions. The radar receiver's signal and noise bandwidth is finally determined by the IF filter, whose width BIF ≈ Bnoise ≈ 1 / pulse width, in practice in the order of 1 MHz. Nevertheless the large RF-bandwidth has to be taken into account concerning possible LNA saturation and non-linear transfer of energy from somewhere in BRF into BIF.

"Matched Filter" Signal Theory

Signal theory helps to get further insight into the characteristics of this pulse compression technique. What happens during pulse compression, i.e. properly shifting the individual frequency components (sine waves) in the time domain by applying a frequency dependent delay, can also be used for generating a (linear) chirp pulse from a short Dirac pulse, whose spectrum contains all frequencies at equal amplitudes, but with phases properly adjusted so, when summing up all those sine waves, to result in only one single peak in the time domain.

This adheres to the concept of the "matched filter" which is reciprocal in a sense that, if  the compression can be achieved with a filter whose frequency response H(ω) is the complex conjugate of the signal's spectrum S(ω), the generation of a chirp pulse from a narrow Dirac pulse can be done with a filter with frequency response H*(ω)  (the complex conjugate of H(ω)). In the time domain, when a filter with unit impulse response h(t) is suitable for compression, the time-inverted unit impulse response h(-t) can be used for generating the long pulse from a short Dirac pulse.

2.1.3 Radar processing

The key information to be extracted from this signal is to decide on the presence (position) of a wanted (real) target object, which in principle is determined by applying some sort of threshold detection, i.e. to compare the received echo amplitude V with some threshold value VT, and interpreting the case V>VT as "target present". This would be an easy task under idealised conditions, which means in the absence of any noise or echoes from other, unwanted targets ("clutter", e.g. from the always present ground via low-elevation antenna sidelobes, or from precipitation particles aloft), and that the wanted echo signal is stable, i.e. the target's back-scatter cross-section doesn't fluctuate. In consequence besides the real, "valid" target detections, also so called "false alarms", that are targets simulated by noise and/or clutter (and/or external interference!) that will be detected and reported to the radar operator. The key quantities for describing detection performance are:


probability of detection, Pd, and


probability of false alarm, Pfa,

(which is related to the average time between two false alarms, Tfa, with 1 / Pfa ≈  Tfa∙BIF).

Also the probability of missing echoes or targets, Pmiss = 1 - Pd can be used.

The detection of targets in noise by a radar system is a statistical process and is a balance between the probability of a correct detection, Pd, and the probability of a false alarm, Pfa. The probability that a valid target report will be output by the radar for a given false alarm rate depends on the S/N and the number of hits on the target per scan. The S/N is a function of the target size and range and radar parameters such as noise figure and EIRP. Thus for a given target and a given scan, the probability that a valid target report will be produced varies due to the natural fluctuation of the target (due to propagation loss and target aspect changes within the radar beam) and the statistical nature of the process.

For a single target within the coverage, the Pd is defined as the number of valid target reports (target detection) divided by the number of times that the beam illuminates the target. A large number of illuminations (scans) are required for this number to be statistically significant. For a mix of target sizes and aspects (opportunity traffic), the Pd is defined as the number of valid target reports output from the detection process expressed as a percentage of the expected possible number of valid target reports.

Radar detection requirement is specified by aviation authorities to be greater than 80% Pd on a single target with a 1-2 m2 radar cross section at a false alarm rate of 10-6 in free space conditions, i.e. with no clutter. Experience has shown that for a mixed target scenario the detection criteria of 80% on 1-2 m2 targets results in an average Pd (overall) of greater than 90%. This means that on every scan of the radar antenna, more than 90% of the targets inside the coverage will produce valid target reports. The specific targets producing valid reports will differ between each scan depending on the range, size and orientation of the target from the radar.

Techniques like Moving Target Indication (MTI) or Moving Target Detection (MTD) and echo integration increase the sub-clutter visibility and allow the radar receiver to detect targets whose power level are below the clutter power level.

The balance between detection and false-alarm probabilities is determined by the choice of threshold level VT. Selecting a low VT results in good detection probability, however at the cost of an increased false-alarm rate because noise, clutter or interference, alone or in combination can exceed VT. In practical systems the ratio between wanted signal power (S) and unwanted noise (N) and/or clutter (C) and/or interference (I) power is never constant. It changes with range, with clutter geometry and material properties, as well as with antenna pointing direction. In order not to overload the radar echo processor with too many (false) detections, the so-called Constant-False-Alarm-Rate (CFAR) processor dynamically changes the threshold level to maintain a constant false alarm rate. This is done by evaluating echo levels and phases in the echo cell’s boarding cells of interest, and shifting the threshold level VT to a higher value if intense noise, clutter and/or interference levels are present in that region at instant in time. Applying this strategy keeps Pfa more or less constant, but at the same time Pd is reduced as the overall signal-to-noise ratio ( S/(N+C+I) ) is reduced.

Owners and operators of radars used for operational aeronautical navigation are required to fulfil certain minimum standards imposed by relevant ICAO recommendations and Eurocontrol standards. Actual values are Pd > 90% with less than 20 false alarms reported per antenna round scan (i.e. 360 ° azimuth rotation), over the total specified acquisition range and with all kind of possible clutter at the specific site. This performance is in practice calibrated by adjusting the CFAR circuitry's threshold offset so that an echo simulator produces Pd = 90 % at Pfa = 10-6 for a single simulated 2 m2 radar cross section test target. 

In practice disturbing effects like noise, clutter and external interference are always present and require some sophistication in the thresholding and detection processes. The key element of modern radar processors is integration in space and time, i.e. to base any detection decision on more than one single echo per target area and to apply coherent detection and phase continuity (Doppler) principles, in order to discriminate between wanted and unwanted echoes. For this purpose arrays of echo cells, centred at the echo cell of interest, taken not only from one single sweep (i.e. antenna azimuth rotation), but from a number of consecutive sweeps, are looked up and statistically evaluated via maximum-likelihood techniques, so to optimally discard echoes generated by band-limited white noise (with Rayleigh amplitude distribution) as well as more slowly fluctuating ground echoes. Such processing and detection schemes are more or less optimised for the two main types of unwanted echoes (band-limited white noise and ground clutter), but not necessarily for external interference with quite different time domain response and amplitude distribution, as will be demonstrated by measurement results presented below.

2.1.4 Theoretical considerations

In theory, sensitivity of Pd on changes in S/N (or combined S/(N+C+I)) lies between 3 and 30 percentage points per dB, depending on the signal statistics (Rayleigh or Ricean amplitude distribution, slow (scan-to-scan) or fast (pulse-to-pulse) fluctuation), the number of echoes integrated, echo components measured and taken into account during processing (amplitude only or both, amplitude and phase), etc.

This applies to original Pd values around 90 %, i.e. when reducing S/N by 1 dB relative to the original value, Pd is expected to be reduced significantly, in keeping Pfa constant (as it is done in the practical receiver by CFAR processing). This shows us that in a radar receiver it is worthwhile to gain every possible tenth of a dB signal-to-noise ratio, explaining the absence of selective filter circuits in front of the RF low noise amplifier.

Finally it has to be mentioned that in the RF front-end of a radar receiver, usually just before the low-noise amplifier (or even being a part of it) the so-called STC (Sensitivity Time Control) circuitry is present, the purpose of which is reducing the receiver's gain (or sensitivity) for echoes from nearby targets and ground clutter, which could drive the receiver into saturation. In most cases this STC circuit is implemented as an electronically variable attenuator, which starts at high attenuation immediately after pulse transmission and then reduces its value, reaching 0 dBrel at 15 nmi range typically, corresponding to about 200 µs echo time. Beyond this range, up to next pulse transmission, the receiver works at its full gain and sensitivity.

This is the reason why STC does not play any role in interference calculations. External interference is unsynchronised with the radar's pulse train that causes its occurrence anywhere in the radar echo period. Therefore one must assume that interference will hit the radar receiver in its most sensitive configuration.

3 POTENTIAL USE OF ENG/OB APPLICATIONS CONSIDERED IN THIS STUDY

The frequencies employed for ENG/OB applications vary across Europe, depending on the applications and the national usage. This is summarised in ERC Recommendation 25-10.

The whole range of ENG/OB applications can be found in the ERC Report 38, but the technical parameters are appropriate only for systems based on analogue/FM technology. 

However, within the frequency range 2.7-2.9 GHz, new ENG/OB digital equipment being considered to be introduced, which would be based on DVB-T technology as specified in EN 300 744 (COFDM modulation scheme with 8 MHz channels).

For ENG/OB applications using DVB-T technology, frequency bands up to 4 GHz are necessary for cordless cameras, mobile and portable links and are preferred for typical temporary point-to-point links. Some details are given in Annex 3, as well as some parameters and assumptions necessary for the conduction of compatibility studies.

4 AERONAUTICAL TELEMETRY

Civil and military airborne telemetry applications are currently operated in a number of CEPT countries in the frequency band 1474‑1481.5 MHz. Furthermore, in accordance with the ERC Recommendation 62-02, the European Common Allocations table in the ERC Report 25 indicates that parts of the band 2300-2400 MHz are used for aeronautical telemetry on a national basis.
For aeronautical telemetry applications considered in this report, the direction of the link is air-to-ground with airborne transmitters up to a height of 10000 m. This kind of application is expected for tests of on aircraft where the route to be taken by the aircraft is predetermined and the location of the receivers on the ground is known.

The following assumptions are made in this study concerning aeronautical telemetry:

· use of digital technology based on a COFDM modulation scheme;

· channel bandwidth of 5 MHz;

· output power of 15 W (11.8 dBW) with 0 dBi gain omni-directional antennas;

· line-of-sight propagation.

5 DESCRIPTION OF INTERFERENCE MECHANISMS IMPACTING RADARS

There are two mechanisms via which interference may degrade the performance of a radar receiver, described in the following sections.

5.1 IF-band interference

That is interference at a frequency falling into the radar receiver's IF-bandwidth. It directly proceeds through the receiver chain down to the processing and detection section, acting as additional noise and/or clutter (i.e. reducing S/N) and thereby degrading probability of detection Pd and/or false-alarm rate Pfa (Desensitisation). In addition, such interference degrades target azimuth determination accuracy, by disturbing any beam centroiding algorithm.

The detection probability degradation is caused by interference signals inside the radar receiver’s bandwidth (IF bandwidth). But also signals originally outside this bandwidth may be transferred into it due to 3rd-order intermodulation. For this mechanism to become effective, two interference signals ("tones") at frequencies f1 and f2 must be present, which fulfil the condition f2 – f1 = f1 - fo, with fo being the radar centre frequency. In practice interference signals are not narrow tones but broadband, so that it is quite probable that part of the interference signal energy matches the stated conditions and translates into the IF-bandwidth.

Furthermore, interference in the vicinity of the radar’s image frequency ( fimage = 2flocal-oscillator – fo ) can, due to non-infinite attenuation of the image rejection filter, directly enter the receiver via the IF-bandwidth and consequently degrade Pd. This effect can lead to an increase of the necessary distance separation in the vicinity of the radar’s image frequency.

5.2 RF-band interference

That is interference outside the radar receiver's IF-bandwidth, but inside its wider RF-bandwidth. It can:

· overload the receiver front-end, causing saturation and desensitisation for useful signals, or at least a reduction of the receiver's dynamic range, and

· generate 3rd-order intermodulation products whose frequency falls into the IF-band and leads to consequences as mentioned for IF-band interference, i.e. a reduction of Pd or increase of Pfa.

The front-end overload will occur if the sum of signals received from interference sources, falling into the radar receiver's RF bandwidth, is strong enough to reduce the receivers dynamic range considerably or even to saturate it, resulting in gain compression of the desired signal sufficient to degrade receiver performance. This may even occur for frequencies far away from the radar’s centre frequency and useful IF-bandwidth because the RF-bandwidth of aeronautical radars may be very large (more than 100 MHz). Receiver front-end overload is typically a result of a lack of RF selectivity in the front-end of the victim receiver.

While Pd degradation by interference power entering via the IF bandwidth can be counteracted by a combination of distance and frequency separations between external interferer and victim radar receiver, the RF-front-end overloading (including intermodulation) is, because of the radar receiver's large RF bandwidth, limited to apply distance separation as an interference countermeasure.

6 DETERMINATION OF INTERFERENCE FROM ENG/OB INTO RADAR RECEIVERS

It is important to note that since the band 2700-2900 MHz is allocated world-wide on a primary basis to the aeronautical radionavigation service, which is a safety of life service, the appropriate analysis methodology must be used and extreme care taken in determining interference potential to this service (S4.10 of the Radio Regulations).

The methodology used in this report is based on the methodology in the Recommendation ITU-R M.1461.

6.1 Calculation of interference level

For the determination of the maximum permissible interference level both above mentioned interference mechanism (receiver front-end overload saturation and desensitisation resulting in detection probability degradation) must be considered in combination, and the worse of the two results defined as acceptable limit.

6.1.1 RF-band interference

To prevent dynamic range reduction as well as energy transfer from the RF into the IF bandwidth within the radar receivers, it is necessary to limit interference power cumulated over the whole RF bandwidth below the 1 dB compression point of the radar's receiver chain. The actual necessary value of this protection criterion may vary for different radar systems and must therefore be determined for each system independently.

The input threshold at which radar front-end overload occurs is a function of the 1 dB gain compression level and the gain of the radar front-end or LNA. Specifically:



T = C – G
(1)

where:


T - 
input threshold at which radar front-end overload occurs (dBm),


C - 
output 1 dB gain compression (saturation) level of the radar front-end or LNA (dBm),


G - 
gain of the radar front-end or LNA at the interferer fundamental frequency (dB).

Furthermore, it has been proposed that an additional margin to be determined individually for each radar and interference type be considered, which will lead to an alternative equation (1): T = C – G - K, where K(dB) is the eventual additional saturation margin. The range of value for the margin below the 1 dB compression point may vary (in this study, the values of 0 and 15 dB are considered).

A potential for interference from receiver front-end overload will exist whenever:



IT = T – FDRRF
(2)

where:


IT - 
interferer signal level at the radar antenna output or receiver input that causes receiver front-end overload (dBm),


T - 
input threshold at which radar front-end overload occurs (dBm),


FDRRF - 
frequency dependent rejection of the interferer fundamental from any RF selectivity that may be ahead of the radar RF amplifier (LNA) or that may be inherent in the RF amplifier (LNA) itself.

Equation (3) can be used to determine whether radar front-end overload is likely when interferers operate within particular distances of radar and are separated in frequency by certain amounts:



I = PT + GT + GR – LT – LR – LP
 (3)

where:


I - 
peak power of the interferer, at its fundamental frequency, at the radar antenna output or receiver input (dBm)


PT  - 
peak power of the interferer transmitter (dBm),


GR - 
main beam antenna gain of the radar (dBi),


GT - 
interferer transmitter antenna gain in the direction of the radar station under analysis (dBi),


LT - 
insertion loss in the interferer transmitter (dB),


LR - 
insertion loss in the radar receiver (dB),


LP - 
propagation path loss between transmitting and receiving antennas (dB).

In determining the propagation path loss, appropriate propagation models and possible indirect coupling should be used taking into consideration antenna heights and terrain when appropriate. If the calculated peak power of the radar pulses, at the fundamental frequency, I, exceed the threshold at which receiver front-end overload occurs, IT, necessary steps to ensure compatibility need to be taken.

6.1.2 IF-band interference

In order to determine the required geographical separation distance versus carrier separation, which will not degrade the radar detection performance for a range of I/N ratios, the calculations are based on the following assumptions.

The maximum permissible interfering signal level, IT, is determined by:



IT (dBm)= I/N(dB) + N(dBm)
(4)

where:


I/N -
the interference-to-noise ratio at the detector input (IF output) necessary to maintain acceptable performance criteria, in dB (long term criterion provided in ITU-R M.1464),


N -
the receiver inherent noise level, in dBm, N = N(dBm/MHz) + 10logBIF(MHz).

where:


BIF - the radar receiver IF bandwidth, in MHz; N(dBm/MHz) is given in the radar’s characteristics tables in Annex  1.

 
The following equation can be used to determine whether systems in other services can operate within particular distances of radars and are separated in frequency by certain amounts:



I = PT + GT + GR - LT - LR - LP - FDRIF 
(5)

where:


I -
the peak power of the undesired signal at the radar receiver input, dBm,


PT -
the peak power of the undesired transmitter under analysis, dBm,


GT -
the antenna gain of the undesired system in the direction of the radar under analysis, dBi,


GR -
the antenna gain of the radar station in the direction of the system under analysis, dBi,


LT -
the insertion loss in the transmitter, dB,


LR -
the insertion loss in the radar receiver, dB,


LP 
the propagation path loss between transmitting and receiving antennas, dB,


FDRIF -
the frequency-dependent rejection produced by the receiver IF selectivity curve on an unwanted transmitter emission spectra, in dB.

The FDR value can be determined from Recommendation ITU-R SM.337-4. Calculation of the FDR, requires the radar receiver intermediate frequency (IF) selectivity response and the emission spectrum characteristics of the other system transmitter. 

In determining the propagation path loss, appropriate propagation models and possible indirect coupling should be used taking into consideration antenna heights and terrain when appropriate. If the calculated peak power of the undesired station at the radar receiver input (I) exceeds the threshold at which receiver performance degrades, IT, necessary steps to ensure compatibility need to be taken.

In case of more than one interference source in the area covered by the radar antenna’s main lobe, aggregation of the signal power of all simultaneously contributing sources has to be performed (see ITU-R M.1464).

Since ARNS is a safety-of-life service and therefore the maximum permissible interference level must never be exceeded (no harmful interference), a conservative approach including safety factors is necessary for determining the appropriate propagation model. This is covered by applying the ITU-R Rec. P.452 and implies to use a line-of-sight (LOS) propagation model.

To ensure the criterion above, the following assumptions have been made in the implementation of the equation (5) above:

· No additional losses have been considered within the study for:

· additional propagation losses,

· polarisation loss,

· system losses,

· terrain shielding effect,

· building shielding effect,

· potential building penetration;

· Furthermore main beam to main beam coupling has been used;

· Short time propagation enhancements (due to ducting or focusing effects, see Rec. ITU-R P.452) also included.

The correction factor in dB for multipath and focusing effects is as follows:





Es(p) = 2.6 (1 – e– d / 10) log ( p / 50)



         (6)

where p is the time percentage(s) for which the calculated basic trans​mission loss is not exceeded and d is the distance in km (longer than 5 km).

Applicable percentages of time for calculating the size of such enhancements will still have to be agreed on. 

When combining the effects of both interference mechanisms (receiver front-end overload and desensitisation) the larger one of the two necessary distance separations must be taken as the protective measure.

Usually, the Intermediate Frequency selectivity characteristic is the most important factor in determining the receiver ability to discriminate against interference. Thus, the necessary frequency separation between radars and an interfering system strongly depends on this characteristic of the victim receiver.

The Intermediate frequency filters have been modelled in this study with Butterworth filters which give bandwidth values at –3 dB and –60 dB levels very close to the provided values. Furthermore, due to non-ideal filter characteristics, which do not allow for attenuation in excess of 70 dB, a flat shape is assumed after this maximal attenuation. The shapes of the modelled radar receiver filters are shown in Annex 2.

Recommendation ITU-R M.1461 recommends that an I/N ratio of –6 dB should be used if no specific ratio is provided for the radar being analysed. ITU-R M.1464 (which deals with the characteristics and protection criteria for radionavigation and meteorological radars operating in the frequency band 2700-2900 MHz) also gives this value (although there have been activities initiated to revise ITU-R M.1464 with a proposed new value of –10 dB).

Following theoretical considerations about the impact of interference (taken as additional white noise) on the SNR and on a simple radar detector (envelope detector), it is shown that for the typical performance of a single channel of a diversity-channel PSR (Primary Surveillance Radar) small variations in SNR can cause a large impact on the Pd (see Figures 6.1 and 6.2 below). Furthermore an I/N ratio of –6 dB causes a reduction of nearly 1 dB of SNR and an I/N of –10 dB still causes a loss of 0.4 dB (see Figure 6.1).
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Figure 6.1: Reduction of S/N due to (noise-like) interference level given on abscissa
(relative to system inherent noise N)
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Figure 6.2: Detection probability Pd as a function of S/N, for false alarm rates between 10-3 (left-most curve) and

10-12 (right-most curve), for white noise, envelope detector and constant S/N (independent of target range).

To obtain more specific protection criteria for given radar, measurements need to be carried out (following the procedures given in chapter 6.2).

6.2 Measurement procedures for assessing the impact of interference on radar performance

The impact of digital ENG/OB interference upon an aeronautical radar can be measured by injecting artificially generated interference signals into the radar receiver, while simultaneously measuring Pd degradation by means of an objective recording tool, taking opportunity air traffic as target pool and the radar's diversity channel and/or any co-sited secondary surveillance radar's target plots as a reference. Interference injection should happen at the earliest possible point of the receiver chain (in any case before the LNA) to include the influence on the whole receiver and not only on parts of it.

Possible interference signals might be:

· continuous wave (single tone sine-wave at different frequencies),

· broadband Gaussian white noise,

· digitally modulated signals (especially digital ENG/OB signal employing COFDM).

The first step of the measurement procedure is the determination of the receiver’s noise level (noise power spectral density). This is best done in the IF-part of the receiver but behind the IF-filter because this is the point where I/N has to be determined.

The second step is to determine the power level of the co-frequency interference source for which I/N = 0 dB. This produces an increase of the noise power density within the receiver’s bandwidth of 3 dB (if the spectrum of the interference signal is noise-like). 

The radar’s performance in the presence of interference (for different interference power levels and frequency separations), and especially the threshold at which interference starts to cause noticeable performance degradation, must be determined using appropriate tools which are able to measure the quality parameters (mainly Pd but also Pfa and azimuth positioning accuracy). Target test signals with known amplitudes (recorded real-world echo sequences) or real-world opportunity traffic can be used. Especially for the latter, long observation times have to be applied in order to arrive at stable estimates for Pd and Pfa, which are fluctuating due to varying target scenarii and parameter configurations.

This kind of measurement takes into account the operation of the radar’s video processor and target prediction capabilities.

7 RESULTS OF THE SHARING STUDIES

The detailed studies below include measurements as well as theoretical calculations.

Some measurements have been performed (section 7.1) on two different radars mainly to assess the impact of digital ENG/OB signals (simulated in accordance with the DVB-T standard EN 300 744) on the performance of air traffic control radars.

Based on the ITU-R Recommendations M.1461 and M.1464 and on the results of the measurements, theoretical calculations have been conducted following the assumptions described in section 7.2.

Furthermore, these theoretical calculations have been extended to cover other new potential application (digital aeronautical telemetry) under the specific assumptions described in section 7.2.2.

7.1 Measurements

Measurements were performed on a modern system (PSR Salzburg/Haunsberg, Thales Star 2000, solid-state, pulse-compression) under well-defined conditions. Similar measurements were carried out at the PSR Graz/Thalerhof , a magnetron powered radar with short pulses (1 µs) manufactured by Thomson-CSF (Type TA 10-M).

The following information is a presentation of the measurements performed on the Salzburg Star 2000 radar.

Strategy and Conditions

Interference signals were injected into the receiver in front of the LNA (see Figure 7.1) and the influence of this interference on the detection of opportunity traffic targets was determined. For the evaluation the plot messages of the radar video processor were recorded and then evaluated by a standard Eurocontrol software tool (SASS-C).

[image: image4.wmf]Ethernet

RF-

Receiver

RF822S

Transmitter

SST2000S

Antenna

Rohde & Schwarz SMIQ03B

Video Proc.

TP2000

A

Secondary Radar

(SSR)

plots

Laptop

combined

plot-messages

Primary channel A

~40 dB

Signal generator

HP 8593E

Spectrum analysator

IF-Receiver

(part of

GRU2500S)

HP9000 Workstation

RAPS-II

SASS-C

fix on

channel A

Video Proc.

TP2000

B

primary only

plot-messages


Figure 7.1: Block diagram of the measurements (Salzburg)
The formula, which is used by SASS-C to calculate the probability of detection of the primary radar, is given by the following equation:
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where a primary plot may be primary only or a combined plot (primary and secondary echo).

At least 50000 plots inside the primary coverage volume (<60 nmi range) were recorded for each measurement. Depending on the amount of traffic this corresponds to a duration between 1 h 20 min and 2 h.

For the actual calculation of Pd only parts of the volume were used since, due to changes in the characteristics and amount of traffic (both spatial and temporal), a restriction was necessary to ensure stable results.

Results of Pd analysis

To minimise the variations due to the changes in opportunity traffic – both in numbers and characteristics (e.g. type of aircraft) – the calculation of Pd was based only on a part of the whole coverage volume as indicated above. The chosen volume is a ring between 40 and 60 nmi and between flight level 250 and 500 (25000 – 50000 ft). In this volume the characteristics of air traffic were more constant than in any other investigated volume giving therefore the best results for the Pd evaluation. At these height levels the traffic is mainly civil aviation which means rather large aircraft and uniform flight paths. This does mean however, that the effect of interference on Pd was not calculated for the radar returns from smaller aircraft that will be flying below flight level 250 (25000 ft).  As these radar returns would be of lower powers than those from larger commercial aircraft it is likely that the radar system's ability to detect these smaller targets would be more significantly affected by the interfering signal than for the large aircraft returns.

The reference Pd (measured without interference) is based on 7 single measurements carried out at different times of the day and therefore different traffic scenarios. The average Pd value of these measurements is 93.0 % with one sigma standard deviation of 0.5 %. 

The aggregate Pd for the whole coverage volume of the radar was 85.8 % with a standard deviation of 1.4 %. The reason for Pd being lower than 90 %, the threshold being demanded by Eurocontrol, is most likely the lack of frequency diversity during the measurements.

Results for DVB-T signal (EN 300 744 standard):

The following parameters have been assumed: 8 MHz channel width, 2k COFDM, 16QAM.

	I/N (dB)
	Pd, %

	0
	85,0

	-4
	88,9

	-6
	90,7

	-8
	91,2

	-10
	92,2

	-12
	92,6

	-14
	92,5

	-16
	93,2

	-20
	93,7


Figure 7.2 shows these results as change of Pd (difference to the reference value of 93.0 %) together with a 3rd -order trend polynom.
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Figure 7.2: Change of Pd in case of DVB-T signal interference

(relative to undisturbed case with Pd = 93 %)

Besides the DVB-T signal, measurements were also done with a Gaussian noise-like signal. Figure 7.3 shows these results and compares them to DVB-T interference. It can be seen from this diagram that a COFDM (DVB-T) signal and band-limited white noise have a similar effect on radar detection performance.
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Figure 7.3: Comparison of Pd for different interference sources (range 40-60 nmi and FL 250-500)

Additional findings related to radar performance

An analysis of the accuracy of plots by determining the mean position error has shown that the accuracy decreases in a similar manner to the Pd.

The number of false plots per scan appears to be independent of the interference level (for DVB-T and noise-like signals) and its mean value is between 1 and 2 false plots per scan which corresponds quite well to a Pfa of 10-6. Therefore it is very likely that the CFAR process is working properly under the influence of noise-like interference (at least at interference levels investigated during these measurements).

Results of measurements performed on the ASR-Graz

Measurements were done with Gaussian white noise as the interference signal. The resulting detection probability was determined by comparing the detected targets of the primary and the co-sited secondary radar. Table 7.1 shows the results of the measurements (loss of Pd, in percentage points) for this interference signal and different I/N-ratios. The reference Pd (measured in a single radar channel without interference) was assessed to be 70 % with a variation of 3 %. By using frequency diversity, the corresponding reference Pd   = 90 %.

Due to the limited opportunity traffic, there is a margin of uncertainty in these results.

Table 7.1: Loss of Pd in case of interference I of level given relative to noise N
	
	Pd reduction (%) relative to undisturbed signal

white noise

	I/N (dB)
	

	-10
	-2

	-5
	-6

	0
	-7


7.2 Separation distances

7.2.1 Calculations related to interference to radars from ENG/OB applications

Using the methodology described in chapter 6.1, separation distances as a function of frequency separation can be calculated for different values of I/N. 

Recommendation ITU-R M.1461 recommends that an I/N ratio of – 6 dB should be used if no specific ratio is provided for the radar being analysed. ITU-R M.1464 (which deals with the characteristics and protection criteria for radionavigation and meteorological radars operating in the frequency band 2700-2900 MHz) also gives this value (although there have been activities initiated to revise ITU-R M.1464 with a proposed new value of –10 dB). 

In addition, following the measurements on two air traffic control radars described in 7.1, it has been considered that it can be beneficial to consider also an I/N ratio of –12 dB. 

Therefore, the assessment of separation distances consider three different values of the I/N ratio: –6 dB, –10 dB and –12 dB.

The input parameters for these calculations are:

· the EIRP of the interferer (in case of a cluster of sources the aggregated power must be used), for ENG/OB two values are considered (0 and 17 dBW),

· the type and bandwidth of the interference signal,

· the power transfer function of the radar receiver’s IF-filter,

· input threshold at which radar front-end overload occurs. Two values of the input threshold are considered, –20 dBm, (as given in Recommendation M.1464  and validated for one class of modern radars by the measurement at the Salzburg ASR which gives a value of –24 dBm)  and –39 dBm, as measured on an other operational ASR (at airport Graz/Thalerhof, Austria),
Furthermore, it has been proposed that an additional back-off margin to be determined individually for each radar and interference type be considered to assess the maximum allowable interference level. No agreement was reached on this issue. The effect of the additional back-off margin on the separation distances is presented in Figure 7.4. For the calculations,  two options are considered in the calculations : no additional margin and an additional margin of 15 dB. Taking into account the two different values of the input threshold, it leads to 4 different options for the analysis of the radar receiver front-end overload (Figure 7.4).
In addition, concerning the radar characteristics, the noise level is –140.8 dBW/MHz and the peak antenna gain is 34 dBi.

Short time propagation enhancements (due to ducting or focussing effects, see Rec. ITU-R P.452) were also included, the correction factor for multi-path and focussing effects being calculated according to the procedure described in 6.1.2.

There was no agreement on the value of the time percentage p to use in the equation 6. For the purpose of the studies, it was set to 0.1 % which leads to an enhancement of 4.4 dB at 10 km and 7 dB at 100 km.

Required geographical separation distances (km) between interferer (ENB OB) and victim (radars with low/high selectivity) vs. separation in centre frequency (MHz) are shown in the Figures 7.5(a,b) and 7.6(a,b) for various radar protection criteria (I/N = -6 dB, -10 dB and –12 dB).

Assuming LOS-propagation and co-channel operation ((f=0 in Figures 7.5(a,b) and 7.6(a,b)), separation distances in the order of 400 km as given in the figures result from altitudes in the order of 10 km.

However, for digital cordless camera applications considered in this report (see Annex 3), use will generally be at altitudes less than 10 km (which is relevant for aeronautical telemetry) and, consequently, it is expected that separation distances will be lower. Nevertheless, due to propagation effects, co-channel separation distances may exceed the radio horizon.
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Figure 7.4: Separation distances necessary to prevent radar's receiver front-end saturation

(parameters: saturation threshold, EIRP)
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Figure 7.5(a): Separation distance to protect high selectivity radar from 0 dBW ENG/OB OFDM signal

(parameter: Maximum tolerable interference-to-noise ratio at radar receiver)
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 Figure 7.5(b): Separation distance to protect high selectivity radar from 17 dBW ENG/OB OFDM signal

(parameter: Maximum tolerable interference-to-noise ratio at radar receiver)
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Figure 7.6(a): Separation distance to protect low selectivity radar from 0 dBW ENG/OB OFDM signal

(parameter: Maximum tolerable interference-to-noise ratio at radar receiver)
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Figure 7.6(b): Separation distance to protect low selectivity radar from 17 dBW ENG/OB OFDM signal

(parameter: Maximum tolerable interference-to-noise ratio at radar receiver)

7.2.2 Example of calculation of  separation distances for interference to radars from digital aeronautical telemetry

Planned characteristics for digital aeronautical telemetry

Like for digital ENG/OB – as described above – the use of COFDM is also envisaged for the modulation of the aeronautical telemetry signal (the number of carriers is not known yet but may be in the same order of magnitude as for digital ENG/OB, namely 2k). A transmitter output power of 15 W (11.8 dBW) will be used and together with an omni-directional antenna with gain 0 dBi and EIRP of 11.8 dBW. A smaller than for digital ENG/OB bandwidth of 5 MHz will be necessary.

It should be noted that no ETSI standard is currently available, i.e. the given characteristics are assumptions only. However, variation in EIRPS, propagation, aggregation etc is covered by the correction in distance provided in section 7.3.

Radar receiver protection criteria
Unlike for the above described case of digital ENG/OB signal, no actual interference measurements were carried out at an aeronautical radionavigation radar to determine the necessary I/N ratio for this type of signal.

But under the assumption that the above described characteristics will be used, it can be very much assumed that the digital aeronautical telemetry signal will behave like band-limited Gaussian noise very similar to the ENG/OB signal. Under such conditions the impact of different I/N ratios on the radar performance (mainly Pd) should be similar to the results gained by measurements with ENG/OB or noise-like signals as shown in chapter 7.1 (at least for radars with a high-selectivity IF-filter where the filter bandwidth is smaller than the interference signal bandwidth, for low-selectivity radars there probably will be a significant difference).

Regarding the possibility of saturation of the radar’s RF front-end, the considerations used for ENG/OB (see section 6.1.1) apply also for this case since only the power of the interference signal and not its structure is responsible for LNA saturation.

Required separation distances

For the calculation of the necessary separation distances in the case of digital aeronautical telemetry, the same protection criteria as in chapter 7.2 for digital ENG/OB can partly be applied. A theoretical extrapolation covering the interference source digital Aeronautical Telemetry can be performed. This extrapolation is valid only for the same type of DVB-T signal as used for the ENG/OB service, except of the bandwidth (5MHz instead of 8MHz) and an EIRP of 11.8dBW.

In the case of aeronautical telemetry, it is even more important to use worst-case conditions (like the consideration of the line-of-sight propagation including multi-path effects and other propagation enhancements) since aeronautical telemetry has an airborne transmitter of unknown height and changing position. Therefore line-of-sight may apply more often for this service and additionally the lobbing effects of the radar antenna are more likely to occur (i.e. enhancements of the antenna gain due the mirror effect of the earth surface which vary very much for different elevation angles).

Concerning radar characteristics, the same assumptions as in the calculations dealing with digital ENG/OB (see section 7.2) have been taken.

Therefore the required geographical separation distances (km) between interferer (Aeronautical Telemetry with the assumed EIRP of 11.8 dBW, assuming a maximum altitude of 10 km) and victim (radars with low/high selectivity) vs. separation in centre frequency (MHz) are shown in the Figures 7.7 - 7.8 for various radar protection criteria (I/N of -6 dB, –10 dB and –12 dB).
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Figure 7.7: Separation distance to protect high selectivity radar from 11.8 dBW Aeronautical Telemetry
(parameter: Maximum tolerable interference-to-noise ratio at radar receiver)
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Figure 7.8: Separation distance to protect low selectivity radar from 11.8 dBW Aeronautical Telemetry
(parameter: Maximum tolerable interference-to-noise ratio at radar receiver)

7.3 Correction of calculated geographical separation distances due to variation in EIRP, propagation, aggregation effects

The curves in Figure 7.9 show the impact of additional loss of interfering signal.
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Figure 7.9: Correction of separation distance in case of increase or reduction of the interferer’s

power level at the radar receiver (top curve: -1 dB, bottom curve: -20 dB)

The curves in Fig. 7.9 can be used to modify the separation distances in case of additional attenuation due to propagation enhancements, variation in EIRP and/or aggregation. (e.g. if an additional attenuation of 2 dB has to be taken into account and the original separation distance is 100 km (from one of Figures 7.5 to 7.8) a vertical line has to be drawn from the value 100 at the abscissa of Figure 7.9 to the 2 dB curve (the 2nd one from the left) and then straight to the ordinate on the left where a value of about 80 km can be obtained. In the case of an aggregation  (for example, a cluster of 4 sources increasing the power level by a maximum of 6 dB) you use Figure 7.9 the other way round: 100 km at the ordinate → 6 dB curve → about 185 km separation distance on the abscissa).

8 CONCLUSIONS

This report was initiated by the proposed use of two new planned mobile telecommunication applications, Digital ENG/OB (Electronic News Gathering/Outside Broadcast; ground-based) and Digital Aeronautical Telemetry (down-link) transmissions, to access and use frequencies in the band 2700 to 2900 MHz (S-band), allocated on a primary basis to aeronautical radio navigation services (radars) and meteorological radio location.

The main purpose of this report is to study the possibility of the introduction of digital ENG/OB in the band 2700-2900 MHz. This is done by estimating the potential interference from ENG/OB to radars. Further studies may be needed to assess the other direction of interference (i.e. from radars to ENG/OB).

In addition, the calculations are extended to comparable potential new radio-applications (digital aeronautical telemetry).

Further studies should be conducted to assess the possibility of coexistence between radar systems and digital ENG/OB in other frequency bands, such as 2900-3400 MHz.

Considering that the existing aeronautical radionavigation systems (ARNS) have to provide safety-of-life services for air traffic guidance and control, every possible precaution has been taken in the determination of the required sharing conditions and restrictions related to potential band sharing between existing and new applications. 

This report, to the extent possible was based on relevant ITU-R Recommendations for propagation, methodology and radar characteristics such as the most recent versions of ITU-R Recs. P-452, M.1461 and M.1464. However, in accordance to common practice, considering that ARNS is a safety-of-life service (RR S1.59 and S1.169), the following worst case assumptions have been applied to the calculations of interference from the ENG/OB as well as from the Aeronautical Telemetry:

· Line-of-sight propagation conditions (even beyond horizon), i.e. no additional attenuation due to obstacles included;

· Short time propagation enhancement due to ducting or focusing effects even at short distances (There was no agreement on the value of the time percentage p to use in the equation 6. For the purpose of the studies, it was set to 0.1 % which leads to an enhancement of 4.4 dB at 10 km and 7 dB at 100 km.);

· Main beam-to-main beam coupling between victim and interfering station;

· Range of protection criteria (I/N) requirements of radar receivers including more stringent criteria than current ITU-R recommended values. On-going work within ITU-R WP 8B to revise the current recommended protection criteria I/N=-6 dB, specifically for radars operated as systems in safety-of-life services. Taking into account that the I/N-ratio is a characteristic of a given radar under a certain set of operational conditions, proposed amendments to ITU-R Rec. M.1464 indicates more stringent radar protection than provided by the existing recommended protection criteria.

The calculations presented in this report are based on a single interferer, i.e. without the effect of aggregation due to a number of interferers. However, in the consideration of the probability of more than one interferer, the worst-case assumptions (main-beam-coupling) need to be taken into account.

It‘s worth noting that the report considers only technical aspects. Frequency management aspects such as judgements dealing with the feasibility of sharing are not included.

Thus, the report is focussed on the impact of 8 MHz COFDM signals (ENG/OB-like)* on Primary Surveillance Radars (PSR).

The impact is presented in terms of calculated protection distances versus minimum required separation in frequency for a range of protection criteria (Interference-to-Noise ratio I/N) as well as detailed measurements in terms of potential saturation effects on the receiver front-end amplifier.

Further, the impact of various I/N-values on the probability of detection is considered in the report in terms of on-site measurements based on injection by a 8 MHz 2k COFDM –signal as well as white noise.

For Aeronautical Telemetry, using radio horizon calculations and ignoring over the horizon effects, co-channel separations distances of 400km are required (corresponding to an aeronautical telemetry transmission altitude of around 10 km).  Due to the large separation distances, cross-border co-ordination would be required.

For digital cordless camera applications considered in this report (see Annex 3), use will generally be at altitudes less than the 10km quoted for aeronautical telemetry and, consequently, it is expected that co-channel separation distances will be lower. However, an appropriate level of co-ordination (national or international) will still be necessary. It is to be noted that, due to propagation effects, co-channel separation distances may exceed the radio horizon.

In order to investigate the impact of various radars on required geographical separation distance, the calculations are carried out for two different categories of IF-selectivity (low/high) radar receivers. 

Even though no military radar systems, or radiolocation, are considered in either of the studies, it‘s worth noting that the considered radar characteristics are implemented in some military systems as well.

The presented calculations/measurements are based on magnetron radars as well as the next generation of solid-state pulse compression radars.

By considering a single ENG/OB-like interferer represented by a 8 MHz 2k COFDM signal the following range of required geographical separation distance has been calculated:

High-selectivity radar and EIRP (ENG/OB) of 0 dBW (:

The required geographical separation distance between interferer and victim, at a minimum frequency separation of 10 MHz, is within the range 3-8 km dependent on required radar protection  I/N= -6 to –12 dB (the more stringent protection criteria corresponds to the longer distance). Corresponding distance for EIRP 17 dBW is within the range 40-80 km.

Low-selectivity radar and EIRP (ENG/OB) of 0 dBW (:
The required geographical separation distance between interferer and victim, at a minimum frequency separation of 15 MHz, is within the range 1.5 - 3 km dependent on required radar protection I/N= -6 to –12 dB. Corresponding distance for EIRP 17 dBW is within the range 20-40 km.

A theoretical extrapolation has been included in the report for a single Aeronautical Telemetry-interferer assuming that the interfering signal, represented by a 5 MHz 2k COFDM –signal, has the same impact on the operational performance as the examined ENG/OB-signal (no Harmonised standard available for the Aeronautical Telemetry). 

Based on this assumption, the following range of required geographical separation distances have been calculated:

High-selectivity radar and EIRP (Aeronautical Telemetry) of 11.8 dBW:
The required geographical separation distance between interferer and victim, at a minimum frequency separation of 10 MHz, is within the range 16 - 40 km dependent on required radar protection  I/N= -6 to –12 dB (the more stringent protection criteria corresponds to the longer distance). 

Low-selectivity radar and EIRP (Aeronautical Telemetry) of 11.8 dBW:
The required geographical separation distance between interferer and victim, at a minimum frequency separation of 15 MHz, is within the range 6 - 18 km dependent on required radar protection  I/N= -6 to –12 dB. 

It should be noted that  for EIRPs (Aeronautical Telemetry) above the assumed power level (11.8 dBW) increased geographical separation distance at a given frequency separation will be required. Guidance is given in the report for the appropriate correction of the separation distance corresponding to  a variation of 1-20 dB (Figure 7.9).

In addition to the calculations above, the separation distances, required to prevent radar receiver from front-end saturation, were calculated at the following two different over-load levels:

(1) -20 dBm (given in an example in ITU-R Rec M.1464 and validated by the measurements on some modern radars)

(2) -39 dBm (measured on the radar at airport Graz/Thalerhof, Austria).

Furthermore, an additional margin has been proposed to be determined individually for each radar and interference type considered to assess the maximum allowable interference level. No agreement was reached on this issue. Consequently, in the calculations, two options are considered: no additional margin and additional margin of 15 dB.

By using the recommended EIRP=0 dBW for digital cordless cameras (ENG/OB), the calculations showed that the radar receiver was saturated at distances below 20 km at the more stringent saturation level of -39 dBm taking into account an additional margin of 15 dB. Corresponding distance at the saturation level of -20 dBm, without any additional margin, showed to be less than 1 km (around 200 m).

By using the example value of EIRP =17 dBW for portable links (ENG/OB), the calculations showed that the radar receiver was saturated at distances up to 120 km at the more stringent saturation level of -39 dBm. Corresponding distance at the saturation level of -20 dBm showed to be around 1 km.

The comprehensive measurements, based on injection by the interferer, on ARNS-radars (Magnetron/Solid state) in operation focus on the reduction in the probability of detection due to interference from a ENG/OB-like signal (8 MHz 2k COFDM) as well as a noise-like signal. With a reference detection probability of 93 % (no interference) the measurements showed a range of 90.7 – 92.6 % probability of detection (Solid state radar) at the protection level (I/N) of  -6 to –12 dB. No significant difference, with regard to impact on the radar performance, was observed between noise and ENG/OB signal as interferer.

Corresponding detection performance of the Magnetron radar (white Gaussian noise as interferer) was slightly worse, possibly due to limited traffic.

Finally, it should be noted that the study addresses radars with typical characteristics. Thus, national exemptions from the determined sharing conditions can not be excluded although the radar types used in the tests are widely deployed in Europe and elsewhere.

_____

ANNEX 1

Characteristics of radars in the 2700-2900 MHz band for aeronautical radionavigation and meteorological applications

	
	Aeronautical Radionavigation radars

Using magnetrons
	Aeronautical Radionavigation radars (TWT)
	Aeronautical Radionavigation radars

(Solid state)
	 Meteorological radars

	Frequency
	2750 and 2850
	2700 – 2900 MHz
	2770 and 2840  MHz
	2800 MHz

	Modulation
	P0N
	PON, Q3N
	fixed frequency for short pulse

"S" modulation for long pulse (ΔF=1 MHz)
	P0N

	Tx  Power into Antenna
	500 kW
	70 kW
	18 kW
	650 kW

	Pulse width
	1 µsec
	0.4- 20 or  0.5 - 27 µsec depending on the range
	1 µsec (short pulse) – 75 µsec (long pulse)
	2 µsec or 1 µs

	Pulse rise/fall time
	<0.15 µsec
	0.1 µsec typical
	<0.1 µsec
	<0.15 µsec

	Pulse repetition rate
	1000 pps
	840 – 1100 pps
	10000 pps (short pulse)

850 to 1150 pps (long pulse)
	800-1860 pps

	Scan rate

· horizontal 

· vertical
	 90 degrees/sec

N/A
	60 – 90 degrees/sec

N/A
	90 degrees/sec

N/A
	1 to 30 degrees/sec

volume scan is made up of a series of constant-elevation round scans, so elevation steps are done after each rotation

	
	
	
	
	

	Peak antenna gain
	33.5 dBi
	33.5 dBi
	34 dBi
	 40 dBi  or 44 dBi

	Beamwidth (3 dB)

-Elevation

-Azimuth
	4.8°

1.44°
	
	6°

1.4°
	1.3° or 1 °

1.3° or 1 °

	RF receiver bandwidth

· -3 dB

· -60 dB
	> 200 MHz
	400 MHz


	15 MHz

72 MHz
	400 MHz



	Rx IF Bandwidth

· -3 dB

· -60 dB
	1.6 MHz

16.6 MHz
	4 MHz
	
	0.600 MHz or 1.2 MHz

10.0 MHz or 20 MHz 

	Receiver noise figure
	2 dB
	2 dB
	
	 2.5 dB

	Receiver noise
	-140.8 dBW/MHz
	
	
	- 142 dBW/MHz

	
	
	
	
	

	
	
	
	
	


ANNEX 2

Shapes of radar receiver if filters used in the calculations
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Figure A2.1: High selectivity modelled radar receiver IF filter
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Figure A2.2: Low selectivity modelled radar receiver IF filter

ANNEX 3

Potential ENG/OB applications and assumed characteristics for digital equipment in the band 2700-3400 MHz

	Type of Link
	Typical Tx antenna characteristics 
	Maximum EIRP

(dBW)
	Typical Environment

	
	Height (agl)
	Directivity
	Gain (dBi)
	
	

	Digital Cordless Cameras*
	2 m
	Omni HRP
	5
	0
	Indoor, 
Outdoor (e.g. within sports stadium)

	Portable link
	2 m
	Omni HRP
	
	17
	Outdoor event


*Note: Agreed by FM PT 41 definition of cordless cameras is as follows:

Cordless Camera - Handheld or otherwise mounted camera with integrated transmitter, power pack and antenna for carrying broadcast-quality video together with sound signals over short-ranges.

In addition, it is assumed that digital ENG/OB equipment will be based on the DVB-T standard (EN 300 744).
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Figure A3.1: Assumed transmitting spectrum mask of 8 MHz digital ENG/OB based on DVB-T (EN 300 744)
Electronic Communications Committee (ECC) 


within the European Conference of Postal and Telecommunications Administrations (CEPT)














* It should be noted that future Digital ENG/OB systems are expected to be implemented in accordance to the standard provided in EN 300 744.


( EIRP = 0 dBW is recommended for typical digital cordless  cameras (Annex 3). EIRP = 17 dBW is included as an example value for portable links (Annex 3).
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Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)
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for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 0 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 17 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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RF overload separation

		0		0		0		0

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8

		9		9		9		9

		10		10		10		10

		11		11		11		11

		12		12		12		12

		13		13		13		13

		14		14		14		14

		15		15		15		15



-39 dBm / 17 dBW

-39 dBm / 0 dBW

-20 dBm / 17 dBW

-20 dBm / 0 dBW

Margin K (dB)

Separation distance d (km)

16.35

1.33

1.04

0.14

19.04

1.51

1.17

0.15

22.04

1.72

1.33

0.17

25.36

1.97

1.51

0.19

29.02

2.25

1.72

0.22

33.05

2.57

1.97

0.25

37.47

2.96

2.25

0.28

42.36

3.41

2.57

0.31

47.76

3.94

2.96

0.35

53.75

4.57

3.41

0.39

60.42

5.32

3.94

0.44

67.86

6.22

4.57

0.5

76.18

7.29

5.32

0.56

85.49

8.57

6.22

0.63

95.93

10.09

7.29

0.72

107.64

11.89

8.57

0.81



High selectivity filter
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		-3.7
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		-3.5

		-3.4

		-3.3

		-3.2

		-3.1

		-3

		-2.9

		-2.8

		-2.7

		-2.6

		-2.5

		-2.4

		-2.3

		-2.2

		-2.1

		-2

		-1.9

		-1.8

		-1.7

		-1.6

		-1.5

		-1.4

		-1.3

		-1.2

		-1.1

		-1

		-0.9

		-0.8

		-0.7

		-0.6

		-0.5

		-0.4

		-0.3
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		1.5

		1.6

		1.7

		1.8

		1.9

		2

		2.1

		2.2

		2.3

		2.4

		2.5

		2.6

		2.7

		2.8

		2.9

		3

		3.1

		3.2

		3.3

		3.4

		3.5

		3.6

		3.7

		3.8

		3.9

		4

		4.1
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90.25

93

92.5

90.4

93.23

91.64

93.74

92.4

91.27



Noise

		0		5				-4		-4

		-4		2				-6		-6

		-6		0				-8		-8

		-8		-2						-10

		-10		-4						-12

		-12		-5						-14

		-14		-6

		-16		-8

		-20		-10



DVB-T

Noise

ENG/OB (Graz)

Aero. Telem.

I/N (dB)

Pd (%abs)

Comparison of Pd for different Interference Signals at range 30-50 nm and FL250-500

89.06

92.8151024811

89.7064172512

91.49

89.72

93.7912061794

92.8858114674

93.58

89.63

94.3951058565

91.2810121578

93.435

91.7956846031

93.73

92.44

93.2267876855

94.34

93.4356852497

93.895

94

94.35

94.37

94.65

93.58



No Interference

		0		5				-4		-4

		-4		2				-6		-6

		-6		0				-8		-8

		-8		-2						-10

		-10		-4						-12

		-12		-5						-14

		-14		-6

		-16		-8

		-20		-10

				-15



DVB-T

Noise

ENG/OB (Graz)

Aero. Telem.

I/N (dB)

Pd (%abs)

Comparison of Pd for different Interference Signals at range 40-60 nm and FL100-350

82.9

74.28

92.8151024811

89.7064172512

87.62

78.63

93.7912061794

92.8858114674

89.99

86.42

94.3951058565

91.2810121578

91.36

85.78

91.7956846031

91.32

90.25

93.2267876855

90.41

89.45

93.4356852497

92.655

90.47

90.58

90.21

92.7

91.51

91.08



ENG-OB

		5		5		5		5		-15		-15		-15		-15

		2		2		2		2		5		5		5		5

		0		0		0		0

		-2		-2		-2		-2

		-4		-4		-4		-4

		-5		-5		-5		-5

		-6		-6		-6		-6

		-8		-8		-8		-8

		-10		-10		-10		-10

		-15		-15		-15		-15



Scenario 1

Scenario 2

Scenario 3

Scenario 4

Scenario 1 : no interf.

Scenario 3 : no interf.

Scenario 4 : no interf.

Scenario 2 : no interf.

I/N (dB)

Pd (%abs)

Pd for Noiselike Interference

74.28

73.73

91.69

94.38

94.14

92.86

78.63

81.16

89.72

90.89

91.69

94.38

94.14

92.86

86.42

86.11

89.63

90.59

85.78

86.74

90.25

89.34

92.44

92.79

89.45

90.25

90.47

90.4

94

94.4

90.21

91.64

94.37

94.82

91.51

92.4

93.58

94.8

91.08

91.27



Aero. Telem. - Diagramm

		Miss Allocator : Large Gap Threshold						I/N		10

		Filter								all		Civil		Civil 5 min.		Civil-Jet		Civ. Jet /Ext. Range		Mid range		Ext. range				Civ. Jet /Ext. Range

				x		m003		-5		80.81		88.83		89.09		90.9		88.79		89.18		75.04		5		71.5

				x		m004		-15		83.97		89.81		89.94		92.02		88.49		91.83		78.71		2		77.09

				x		m006		-10		82.67		89.31		89.35		91.58		89.17		91.06		77.95		0		82.33

				x		m013		-5		85.42		89.97		89.99		90.46		88.16		91.26		81.33		-2		84.065

				x		m015		-5		82.87		89.03		88.99		89.85		86.29		92.02		79.26		-4		87.12

				x		m016		5		75.34		77.35		77.48		78.01		71.5		81.49		68.11		-5		87.7466666667

				x		m017		0		81.11		85.57		85.65		87.2		82.25		88.88		74.59		-6		88.11

				x		m018		-2		81.52		84.82		84.89		86.48		82.98		87.99		75.48		-8		89.68

				x		m022		-10		84.88		89.71		89.69		91.71		89.35		92.9		80.42		-10		90.37

				x		m023		-8		85.19		91.16		91.1		91.96		89.68		92.75		80.25		-15		88.49

				x		m024		-6		86.85		90.54		90.58		90.92		88.11		92.67		82.54

				x		m025		-4		83.36		88.28		88.29		88.76		87.12		90.68		79.67

				x		m026		0		83.86		87.05		87.08		87.11		82.41		89.73		77.17

				x		m027		2		76.31		81.78		81.97		82.15		77.09		82.98		68.88

				x		m028		-2		80.01		86.5		86.55		87.9		85.15		87.82		75.23

				x		m012		-10		83.75		91.23		91.22		93.73		92.59		91.83		79.03

								FL > 250												FL < 250												Anzahl		FL > 250												FL < 250

						I/N		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10-20		20 -30		30 - 40		40 - 50		50 - 60				R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

				m016		5		55		76		82		81		77		70		85		85		79		79		77		61				171		850		2857		4123		5786		5777		932		1601		2132		1947		2930		4049

				m027		2		50		71		81		85		82		79		76		88		88		82		69		60				167		1126		2860		4585		6114		5952		1344		1983		2593		3142		7057		7154

				m017		0		69		80		89		91		88		83		76		89		85		79		78		67				168		1169		3801		3684		7511		7780		2312		2553		4163		4979		6854		7222

				m026		0		64		80		90		91		88		83		82		92		90		86		81		69				332		2644		7993		10982		15925		15215		1540		1870		3198		3839		10442		12083

				m018		-2		59		78		89		91		88		85		84		88		86		80		76		67				413		1795		4249		5253		7409		7660		1799		2265		3621		4623		8571		6962

				m028		-2		39		80		87		90		87		85		87		93		91		86		76		69				164		729		2421		4114		5652		5541		1027		1266		1848		3554		9113		10197

				m025		-4		51		71		89		92		90		87		80		89		92		86		81		73				352		985		2360		4237		6545		6283		2283		1536		2040		4515		10044		8440

				m003		-5		56		87		91		93		92		90		82		90		84		80		67		66				150		813		2950		3583		5226		5023		1313		2999		6142		6093		6073		7386

				m013		-5		59		82		92		94		91		88		78		89		89		85		85		73				711		3739		9189		12579		16435		17186		4061		5895		7939		7895		11555		17462

				m015		-5		61		81		91		93		91		87		75		88		91		83		83		71				302		1074		2925		4191		6955		7300		2565		4057		4873		4779		7422		9429

				m024		-6		63		87		91		93		91		88		81		90		92		93		87		73				220		1372		4986		6634		9832		9096		1721		1860		1983		2148		4972		8017

				m023		-8		56		86		92		95		92		90		81		89		89		84		82		70				220		1119		4383		5280		7583		7553		1608		2213		3668		4073		9493		9371

				m006		-10		61		82		93		95		92		89		80		86		89		80		70		66				100		607		2070		3586		4220		4394		1793		2766		4043		4415		4972		5403

				m012		-10		65		88		94		96		94		93		80		86		84		79		76		71				84		761		2744		4199		5955		5304		2265		3348		4382		4275		5369		7456

				m022		-10		61		86		92		94		93		91		79		88		89		84		82		72				216		1354		3377		5742		8113		8215		2320		3002		3379		4106		9485		11735

				m004		-15		57		89		94		94		92		89		79		89		88		83		81		70				107		672		2277		3641		5474		4880		1974		2685		4674		6087		7667		6602

								FL > 250										FL < 250														Anzahl		FL > 250										FL < 250

						I/N		R < 20		10 - 30		20 -40		30 - 50		40 - 60		R < 20		10 - 30		20 -40		30 - 50		40 - 60								R < 20		10 - 30		20 -40		30 - 50		40 - 60		R < 20		10 - 30		20 -40		30 - 50		40 - 60

						5		72.48		80.62		82.09		78.98		73.73		85.00		81.57		79.00		77.80		68.87								1021		3707		6980		9909		11563		2533		3733		4079		4877		6979

						2		68.29		78.18						81.16		83.15		88.00		84.71		73.00										1293		3986		7445		10699		12066		3327		4576		5735		10199		14211

						0		78.34		87.31		90.89		89.72		86.11		82.82		86.52		81.73		78.42		72.89								4313		15607		26460		38102		46431		4865		6716		9142		11833		14076

						-2		73.88		85.61		90.59		89.63		86.74		87.48		90.74		87.82		82.34		72.04								3101		9194		16037		22428		26262		3410		5068		7037		14281		22525

						-4		65.73		83.70						89.34		86.23		86.77		82.64		77.40										1337		3345		6597		10782		12828		4064		5886		8244		13194		15533

						-5		78.52		89.14		92.79		92.44		90.25		90.31		91.81		87.71		78.81		74.28								6789		20690		35417		48969		58125		2293		3114		5402		12667		19310

						-6		83.68		90.14						90.40		83.62		90.71		87.87		82.55										1592		6358		11620		16466		18928		3819		3576		6555		14559		18484

						-8		81.07		90.78		94.40		94.00		91.64		87.56		85.97		82.01		73.51		76.52								1339		5502		9663		12863		15136		4312		9141		12235		12166		13459

						-10		82.61		91.11		94.82		94.37		92.40		84.51		89.00		87.01		85.00		73.26								3122		10913		21718		31815		36201		9956		13834		15834		19450		29017

						-15		84.60		92.86		94.80		93.58		91.27		82.96		89.64		87.04		83.00		76.54								779		2949		5918		9115		10354		6622		8930		9652		12201		16851

				No Interf.		MW		76.44		88.91		94.14		94.38		92.86

						STDABW		6.01		1.81		0.63		0.5		0.51						-20						92.86

																						-15		94.14		94.38		92.86		91.69

																						5		94.14		94.38		92.86		91.69

								FL100-350														Anzahl		FL100-350

						I/N		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60						R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

				m016		5		61		82		86		82		78		69						281		1422		3344		3820		5669		6244

				m027		2		66		82		85		85		79		76						945		2440		3630		4176		5066		6343

				m017		0		66		88		91		91		88		82						552		2329		4252		5515		7149		7982

				m026		0		69		85		90		92		90		84						875		3432		6575		7547		10992		12023

				m018		-2		61		85		90		90		88		83						529		2279		4164		4808		6428		6772

				m028		-2		63		87		90		91		86		82						407		1355		2751		3648		5588		7117

				m025		-4		68		81		92		93		92		89						996		2099		2706		3803		5293		6218

				m003		-5		62		90		92		92		90		85						352		1299		3380		4149		5087		5559

				m013		-5		64		86		94		94		92		88						1457		5831		9054		10915		14454		18027

				m015		-5		68		87		93		94		92		87						823		2547		4635		5160		8297		8831

				m024		-6		74		90		94		94		92		88						444		2104		4369		5759		7880		8307

				m023		-8		70		88		94		95		93		86						803		2110		4567		4539		5549		6993

				m006		-10		72		89		94		94		91		87						440		1087		2099		2626		3677		4632

				m012		-10		72		89		95		96		94		91						697		1636		3264		4029		5158		5784

				m022		-10		72		89		93		94		93		90						808		2578		4453		4992		6992		8475

				m004		-15		70		91		95		94		93		88						640		1696		2715		4738		6379		5342

								FL100-350														Anzahl		FL100-350

						I/N		R < 20		10 - 30		20 -40		30 - 50		40 - 60								R < 20		10 - 30		20 -40		30 - 50		40 - 60

						5		78.5349383441		84.8065463701		83.8671133445		79.6102855938		74.28								1703		4766		7164		9489		11913

						2		77.5332348597		83.7940691928		85		81.7111014932		78.63								3385		6070		7806		9242		11409

						0		82.5652476349		88.9410417169		91.0406881828		90.2022561933		86.42								7188		16588		23889		31203		38146

						-2		80.8555798687		88.5344582425		90.2373300371		88.4583821805		85.78								4570		10549		15371		20472		25905

						-4		76.8164781906		87.1947970864		92.5842679367		92.4180958663		90.25								3095		4805		6509		9096		11511

						-5		82.1351043952		90.9689673222		93.4719384335		92.4572427281		89.45								12309		26746		37293		48062		60255

						-6		87.2119309262		92.6998300633		94		92.8444900653		90.47								2548		6473		10128		13639		16187

						-8		83.0381050463		92.1039388947		94.4984625522		93.8998810468		90.21								2913		6677		9106		10088		12542

						-10		84.4367927132		92.1680227558		94.3200391371		93.6372934411		91.51								7246		15117		21463		27474		34718

						-15		85.2465753425		93.4620267513		94.3642828391		93.4261941171		91.08								2336		4411		7453		11117		11721

				No Interf.		MW

						STDABW

				False Alarm rate

				Measurement		I/N		clutter		unchained		all		scans		false alarms/scan

				m016		5		228		473		701		1227		0.5713121434

				m027		2		513		919		1432		1855		0.771967655

				m017		0		1210		1235		2445		1652		1.4800242131

				m026		0		1946		1919		3865		6294		0.6140768986

				m018		-2		1087		1320		2407		1560		1.5429487179

				m028		-2		888		1014		1902		1487		1.2790854069

				m025		-4		587		982		1569		1651		0.9503331314

				m003		-5		752		931		1683		1147		1.4673060157

				m013		-5		2027		3301		5328		6232		0.8549422336

				m015		-5		1197		1321		2518		1637		1.5381795968

				m024		-6		972		1446		2418		1927		1.2548002076

				m023		-8		1074		1455		2529		1707		1.4815465729

				m006		-10						0				0

				m012		-10						0				0

				m022		-10						0				0

				m004		-15						0				0





Aero. Telem.

		Miss Allocator : Large Gap Threshold						10														10 / screening

		Filter						all		Civil		Civil 5 min.		Civil-Jet		Civ. Jet /Ext. Range		Mid range		Ext. range		all		Civil		Civil 5 min.		Civil-Jet		Civ. Jet /Ext. Range		Mid range		Ext. range

						m001		85.62				92.06		93.63		93.05		92.49		81.5																		82.93		91.16		91.05		93.52		93.05		91.59		78.24				frequency diversity

						m005		83.61		90.52		90.48		92.82		91.45		91.73		77.1		83.61								91.45				77.21				79.88		89.58		89.57		92.61		91.18		91		72.55

						m011		85.23		90.22		90.27		92.56		91.37		92.49		80.56		85.23																81.5		89.18		89.35		92.17		90.62		91.94		75.76

						m014		86.95		90.88		90.92		92.41		90.07		92.98		82.22		86.95								90.07				82.36				83.59		90.31		90.34		92.35		89.92		92.91		80.1

						m021		84.54		91.15		91.1		91.79		90.95		92.36		81.56																		81.4		90.52		90.46		91.34		90.66		91.86		79.49

						m029		88.41		91.65		91.65		92.77		91.42		93.23		84.16																		85.95		91.31		91.3		92.56		91.42		93.12		82.5

						m033		86.51		91.65		91.68		92.94		91.64		92.53		84.42																		82.71		91.28		91.34		92.79		91.48		91.98		81.01

						m040		85.29		90.84		90.9		91.72		90.72		91.25		81.34																		81.67		90.43		90.59		91.53		90.24		90.84		77.53

						Mittelwert		85.7914285714		90.9871428571		91		92.43		91.0885714286		92.3671428571		81.6228571429																		82.3857142857		90.3728571429		90.4214285714		92.1928571429		90.7885714286		91.95		78.42

						Std.-abw.		1.493169482		0.4993056403		0.4949170205		0.4565084884		0.5093813775		0.6342310144		2.2768255739																		1.8050156876		0.7349968763		0.7096362966		0.5151064879		0.5516579834		0.7959002091		3.1542805383

						-20		85.7914285714		90.9871428571		91		92.43		91.0885714286		92.3671428571		81.6228571429

						5		85.7914285714		90.9871428571		91		92.43		91.0885714286		92.3671428571		81.6228571429

										FL > 250												FL < 250												Anzahl		FL > 25												FL < 25

								I/N		FL>25,R < 10		FL>25,10 - 20		FL>25,20 -30		FL>25,30 - 40		FL>25,40 - 50		FL>25,50 - 60		FL<25,R < 10		FL<25,10 - 20		FL<25,20 -30		FL<25,30 - 40		FL<25,40 - 50		FL<25,50 - 60				R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

						m001		-

						m005		-		63		83		92		96		93		92		76		91		89		83		75		67				161		605		2415		3627		4420		4324		1311		2485		6049		7122		6605		7108

						m011		-		65		85		92		95		93		91		84		88		86		83		78		73				163		740		3435		4918		6455		5770		814		1353		4557		5165		5539		7199

						m014		-		68		79		91		95		93		90		71		90		90		88		85		77				117		798		2459		4636		6378		6142		2260		2604		2898		4152		5200		8697

						m021		-		48		74		92		94		93		91		81		90		92		83		85		74				287		982		2944		4929		6559		6631		2687		2151		2983		4448		11335		12952

						m029		-		59		84		93		95		94		92		84		90		93		90		85		74				245		1799		5324		7837		10790		10139		1810		2631		3674		4076		8799		10895

						m033		-		65		84		92		95		94		92		77		85		90		85		82		77				127		988		2309		3547		5723		5624		1763		2161		3179		3477		5005		6461

						m040		-		49		72		91		93		93		92		83		89		89		84		85		77				225		685		1699		3447		4736		4328		1975		2628		4173		5150		8131		10357

										FL > 250										FL < 250														Anzahl		FL > 25										FL < 25

								I/N		FL>25,R < 20		FL>25,10 - 30		FL>25,20 -40		FL>25,30 - 50		FL>25,40 - 60		FL<25,R < 20		FL<25,10 - 30		FL<25,20 -40		FL<25,30 - 50		FL<25,40 - 60								FL>25,R < 20		FL>25,10 - 30		FL>25,20 -40		FL>25,30 - 50		FL>25,40 - 60		FL<25,R < 20		FL<25,10 - 30		FL<25,20 -40		FL<25,30 - 50		FL<25,40 - 60

						m001		-		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00								0		0		0		0		0		0		0		0		0		0

						m005		-		78.80		90.20		94.70		94.71		92.94		85.82		89.58		85.76		79.15		71.15								766		3020		6042		8047		8744		3796		8534		13171		13727		13713

						m011		-		81.39		90.76		94.20		94.42		92.57		86.50		86.46		84.41		80.41		75.90								903		4175		8353		11373		12225		2167		5910		9722		10704		12738

						m014		-		77.59		88.06		94.23		94.56		92.31		81.17		90.00		88.82		86.33		79.99								915		3257		7095		11014		12520		4864		5502		7050		9352		13897

						m021		-		68.12		87.50		93.86		93.96		92.35		85.00		91.16		86.61		84.44		79.13								1269		3926		7873		11488		13190		4838		5134		7431		15783		24287

						m029		-		81.00		90.73		94.56		94.50		93.34		87.55		91.75		91.42		86.58		78.91								2044		7123		13161		18627		20929		4441		6305		7750		12875		19694

						m033		-		81.84		89.60		94.63		94.85		93.35		81.41		87.98		87.39		83.23		79.18								1115		3297		5856		9270		11347		3924		5340		6656		8482		11466

						m040		-		66.31		85.54		92.78		93.65		93.17		86.43		89.00		86.24		84.61		80.52								910		2384		5146		8183		9064		4603		6801		9323		13281		18488

										76.44		88.91		94.14		94.38		92.86		84.84		89.42		87.24		83.54		77.83

										6.0131051597		1.8097691617		0.6175692971		0.3941511157		0.417421629		2.3563117654		1.6840332759		2.1262590273		2.6227043216		3.0463321698

										FL100-350														Anzahl		FL100 -350

								I/N		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60						R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

						m001		-

						m005		-		70		89		94		95		92		88						260		1229		2505		3152		3753		4611

						m011		-		68		92		94		95		93		90						364		1183		2802		3669		5006		5630

						m014		-		70		87		93		95		93		89						780		2422		3961		5446		7064		8536

						m021		-		69		84		94		94		93		88						628		1587		3089		4292		5517		8274

						m029		-		73		89		94		95		93		92						777		3086		6160		7297		9400		9754

						m033		-		75		89		94		96		94		91						358		2101		3501		3752		5315		5926

						m040		-		69		84		92		94		92		87						716		1759		2345		3674		7342		8000

										FL100-350														Anzahl		FL100-350

								I/N		R < 20		10 - 30		20 - 40		30 - 50		40 - 60								R < 20		10 - 30		20 - 40		30 - 50		40 - 60

						m001		-		0.00		0.00		0.00		0.00		0.00								0.00		0.00		0.00		0.00		0.00

						m005		-		85.68		92.35		94.56		93.37		90.74								1489.00		3734.00		5657.00		6905.00		8364.00

						m011		-		86.35		93.41		94.57		93.85		92.59								1547.00		3985.00		6471.00		8675.00		10636.00

						m014		-		82.86		90.72		94.16		93.87		91.46								3202.00		6383.00		9407.00		12510.00		15600.00

						m021		-		79.75		90.61		94.00		93.44		90.85								2215.00		4676.00		7381.00		9809.00		13791.00

						m029		-		85.78		92.33		94.54		93.87		92.72								3863.00		9246.00		13457.00		16697.00		19154.00

						m033		-		86.96		92.12		95.03		94.83		93.00								2459.00		5602.00		7253.00		9067.00		11241.00

						m040		-		79.66		88.57		93.22		92.67		90.44								2475.00		4104.00		6019.00		11016.00		15342.00

										83.86		91.45		94.30		93.70		91.69

										2.8884580864		1.4834543283		0.5359335985		0.6091425384		0.986362106

														93.74

														93.23

										92.04		92.96		92.94

										92.43		92.74		92.57

										91.75		92.33		92.31

										91.06		91.54		92.35

										92.78		93.13		93.34

										93.22		93.09		93.35

										90.43		91.48		93.17

										91.9585714286		92.4671428571		93

										0.9009745291		0.6543855195		0.4660233661

										0.9731637165		0.7068171448		0.4942924236

								FL50-350		ALL		ASR2

								R : 20 - 60

						m001		91.16		85.62		93.1

						m005		89.5		83.61		93.65

						m011		91.41		85.23		92.88

						m014		91.14		86.95		93.46

						m021		90.38		84.54		92.61

						m029		92.27		88.41		93.81

						m033		92.23		86.51		94.04

						m040		89.17		85.29		91.87

								90.9075		85.77		93.1775

								1.075520223		1.397882327		0.6683141103





DVB-T - Diagramm (2)

								I/N		FL > 250												FL < 250												Anzahl		FL > 250												FL < 250

		Filter								R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10-20		20 -30		30 - 40		40 - 50		50 - 60				R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

						m050		-4		68		81		91		94		92		89		79		89		85		78		72		69				82		485		1307		1889		2746		3013		1567		2429		2741		2094		2359		4324

						m036		-6		53		84		95		95		93		90		76		88		88		80		79		71				134		521		1582		3329		5086		4631		2265		2381		3331		3656		5679		4790

						m051		-8		58		83		95		95		94		90		83		94		86		75		83		74				43		388		1007		1437		2200		2192		674		457		978		2128		2361		2830

										FL > 250										FL < 250														Anzahl		FL > 250										FL < 250

								I/N		R < 20		10 - 30		20 -40		30 - 50		40 - 60		R < 20		10 - 30		20 -40		30 - 50		40 - 60								R < 20		10 - 30		20 -40		30 - 50		40 - 60		R < 20		10 - 30		20 -40		30 - 50		40 - 60

								-4		79.12		88.29		92.77		92.82		90.43		85.08		86.88		81.97		74.82		70.06								567		1792		3196		4635		5759		3996		5170		4835		4453		6683

								-6		77.66		92.27		95.00		93.79		91.57		82.15		88.00		83.81		79.39		75.34								655		2103		4911		8415		9717		4646		5712		6987		9335		10469

								-8		80.51		91.66		95.00		94.40		92.00		87.44		88.55		78.46		79.21		78.09								431		1395		2444		3637		4392		1131		1435		3106		4489		5191

		No Interference								85		91		91		92.4		91		92.4		81.6





DVB-T

		-4		-4		-4

		-6		-6		-6

		-8		-8		-8

		-10		-10		-10

		-12		-12		-12

		-14		-14		-14



20-40 nm, FL250-500

30-50 nm, FL250-500

40-60 nm, FL250-500

I/N (dB)

Pd (%abs)

Pd for Aero. Telem. Signal

92

89.7064172512

87.5168013113

94

92.8858114674

90.4678331377

92.0696263175

91.2810121578

88.9910248739

92.5893843725

91.7956846031

89.9845383275

94.305403289

93.2267876855

90.0408681842

93.5672610422

93.4356852497

93



								I/N		FL > 250												FL < 250												Anzahl		FL > 250												FL < 250

		Filter								R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10-20		20 -30		30 - 40		40 - 50		50 - 60				R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

						m048		-4		50		78		92		92		88		87		83		86		86		82		78		71				155		660		1764		3284		4414		4127		1435		2345		3136		4157		7873		7432

						m044		-6		45		82		94		94		92		89		70		87		85		81		76		70				84		675		2516		3646		4586		4787		2530		3464		3969		5837		4555		6021

						m047		-8		58		75		90		93		90		88		71		88		91		89		83		76				284		904		1942		4320		5797		5902		1973		2005		2201		2334		6478		7496

						m049		-10		50		83		92		93		91		89		74		84		87		82		80		75				161		746		2081		2987		4521		4663		1588		2431		4820		5221		6934		7750

						m045		-12		57		79		93		95		92		88		74		89		89		85		80		70				209		787		1774		3334		4819		4626		2865		2563		3495		3794		6127		7271

						m046		-14		60		84		93		94		93		93		82		92		93		95		92		78				387		2307		6868		9003		11661		11869		2053		2275		2628		3420		5731		9468

										FL > 250										FL < 250														Anzahl		FL > 250										FL < 250

								I/N		R < 20		10 - 30		20 -40		30 - 50		40 - 60		R < 20		10 - 30		20 -40		30 - 50		40 - 60								R < 20		10 - 30		20 -40		30 - 50		40 - 60		R < 20		10 - 30		20 -40		30 - 50		40 - 60

								-4		72.67		88.19		92.00		89.71		87.52		84.86		86.00		83.72		79.38		74.60								815		2424		5048		7698		8541		3780		5481		7293		12030		15305

								-6		77.91		91.46		94.00		92.89		90.47		79.82		85.93		82.62		78.81		72.58								759		3191		6162		8232		9373		5994		7433		9806		10392		10576

								-8		70.94		85.24		92.07		91.28		88.99		79.57		89.57		89.97		84.59		79.25								1188		2846		6262		10117		11699		3978		4206		4535		8812		13974

								-10		77.14		89.63		92.59		91.80		89.98		80.05		85.99		84.40		80.86		77.36								907		2827		5068		7508		9184		4019		7251		10041		12155		14684

								-12		74.38		88.70		94.31		93.23		90.04		81.08		89.00		86.92		81.91		74.57								996		2561		5108		8153		9445		5428		6058		7289		9921		13398

								-14		80.55		90.74		93.57		93.44		93.00		87.26		92.54		94.13		93.12		83.28								2694		9175		15871		20664		23530		4328		4903		6048		9151		15199





		0		0		0		0		-20		-20		-20		-20

		-4		-4		-4		-4		0		0		0		0

		-6		-6		-6		-6

		-8		-8		-8		-8

		-10		-10		-10		-10

		-12		-12		-12		-12

		-14		-14		-14		-14

		-16		-16		-16		-16

		-20		-20		-20		-20



Scenario 1 (40-60 nm,FL100-350)

Scenario 2 (40-60 nm,FL250-500)

Scenario 3 (30-50 nm,FL250-500)

Scenario 4 (20-40 nm,FL250-500)

Scenario 1 : no interf.

Scenario 2 : no interf.

Scenario 3 : no interf.

Scenario 4 : no interf.

I/N (dB)

Pd (%abs)

Pd for DVB-T Signal interference

82.9

84.96

89.06

91.16

91.69

93

94.38

94.14

87.62

88.85

91.49

92.14

91.69

93

94.38

94.14

89.99

90.66

93.58

94.33

91.36

91.145

93.435

94.15

91.32

92.16

93.73

93.98

90.41

92.59

94.34

93.56

92.655

92.5

93.895

93.46

90.58

93.23

94.35

94.91

92.7

93.74

94.65

94.97



		Miss Allocator : Large Gap Threshold						I/N		10

		Filter								all		Civil		Civil 5 min.		Civil-Jet		Civ. Jet /Ext. Range		Mid range		Ext. range

						m030		0		81.33		85.73		85.65		86.15		80.93		88.54		74.64

						m031		-10		85.06		91.44		91.36		91.78		90.37		93.11		82.49

						m032		-8		87.84		91.49		91.54		91.75		90.84		93.07		85.08

						m034		-12		83.89		91.28		91.24		92.1		90.72		91.7		80.69

						m035		-6		83.71		90.42		90.63		91.44		88.46		93.02		79.64

						m037		-8		82.75		88.15		88.43		89.52		86.1		92.12		79.4

						m038		-14		88.06		91.74		91.77		92.34		92.06		93.28		85.81

						m039		-4		84.15		89.13		89.13		89.85		86.53		89.85		79.15

						m041		-14		84.1		90.38		90.47		92.04		89.64		92.12		79.32

						m042		-16		84.44		91.5		91.52		93.12		92.05		92.2		80.87

						m043		-20		84.27		91.31		91.33		93.01		92.4		93.34		79.45

		No Interference								85		91		91		92.4		91		92.4		81.6

										all		Civil		Civil 5 min.		Civil-Jet		Civ. Jet /Ext. Range		Mid range		Ext. range

						m030		0		81.33		85.73		85.65		86.15		80.9		88.54		74.64

						m039		-4		84.15		89.13		89.13		89.85		86.5		89.85		79.15

						m035		-6		83.71		90.42		90.63		91.44		88.5		93.02		79.64

								-8		85.3		89.8		90		90.6		88.5		92.6		82.3

						m031		-10		85.06		91.44		91.36		91.78		90.4		93.11		82.49

						m034		-12		83.89		91.28		91.24		92.1		90.72		91.7		80.69

								-14				91.1		91.1		92.19		92.2

						m042		-16		84.44		91.5		91.52		93.12		92		92.2		80.87

						m043		-20		84.27		91.31		91.33		93.01		92.4		93.34		79.45

										FL > 250												FL < 250												Anzahl		FL > 25												FL < 25

								I/N		FL>250,R < 10		FL>250,10 - 20		FL>250,20 -30		FL>250,30 - 40		FL>250,40 - 50		FL>250,50 - 60		FL<250,R < 10		FL<250,10 - 20		FL<250,20 -30		FL<250,30 - 40		FL<250,40 - 50		FL<250,50 - 60				R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

						m030		0		59		83		91		91		87		82		76		90		90		84		75		65				161		1118		3485		5166		7286		7279		1830		2082		2436		3024		5728		5833

						m039		-4		58		79		91		92		90		87		81		89		90		88		84		71				311		1092		2935		4259		5292		4933		1519		2354		4428		4064		5317		8173

						m035		-6		59		85		93		94		92		88		80		89		89		78		80		73				181		926		3221		4562		5977		5446		1425		1872		2379		2932		4887		7348

						m032		-8		54		81		92		95		92		91		86		92		96		94		86		76				446		2273		6735		9339		12959		14016		2242		2078		2766		3474		9869		12575

						m037		-8		45		71		92		94		92		88		80		88		90		84		80		73				231		641		1353		3258		4420		4112		2652		2537		3409		4144		8018		7120

						m031		-10		57		81		93		94		93		91		75		92		96		91		83		76				223		920		2363		3699		5366		5796		1856		1697		1657		2775		8728		7805

						m034		-12		67		86		91		95		93		91		76		87		90		80		82		71				176		1144		3301		4847		6803		6403		2418		2464		2628		4416		7437		7280

						m038		-14		55		82		92		95		93		92		82		91		94		94		86		77				589		2559		7380		9588		13489		14289		2522		3156		3518		3789		7941		12304

						m041		-14		56		82		92		93		93		89		78		86		90		85		79		74				185		974		2647		3942		5300		4846		1579		2746		2722		3155		5986		7652

						m042		-16		60		85		94		95		93		92		73		87		87		82		78		76				160		835		2991		3452		5254		5445		999		1825		3049		4028		4466		7067

						m043		-20		51		81		94		95		93		93		75		90		88		83		77		70				133		926		2939		5040		5674		5029		1376		1596		3427		4921		5277		5987

										FL > 250										FL < 250														Anzahl		FL > 25										FL < 25

								I/N		FL>250,R < 20		FL>250,10 - 30		FL>250,20 -40		FL>250,30 - 50		FL>250,40 - 60		FL<250,R < 20		FL<250,10 - 30		FL<250,20 -40		FL<250,30 - 50		FL<250,40 - 60								FL>25,R < 20		FL>25,10 - 30		FL>25,20 -40		FL>25,30 - 50		FL>25,40 - 60		FL<25,R < 20		FL<25,10 - 30		FL<25,20 -40		FL<25,30 - 50		FL<25,40 - 60

						m030		0		79.98		89.06		91.16		89.06		84.96		83.45		90.00		86.68		78.11										1279		4603		8651		12452		14565		3912		4518		5460		8752		11561

						m039		-4		74.34		87.75		92.14		91.49		88.85		85.86		89.65		89.04		85.73										1403		4027		7194		9551		10225		3873		6782		8492		9381		13490

						m035		-6		80.75		91.21		94.33		93.58		90.66		85.11		89.00		82.93		79.25										1107		4147		7783		10539		11423		3297		4251		5311		7819		12235

								-8		73.55		88.50		94.15		93.44		91.15		86.17		91.45		90.41		84.88		0.00								3591		11002		20685		29976		35507		9509		10790		13793		25505		37582

						m031		-10		76.32		89.64		93.98		93.73		92.16		83.12		93.98		92.87		84.93										1143		3283		6062		9065		11162		3553		3354		4432		11503		16533

						m034		-12		83.47		89.71		93.56		94.34		92.59		81.55		88.55		83.73		81.25		76.74								1320		4445		8148		11650		13206		4882		5092		7044		11853		14717

								-14		77.19		89.39		93.46		93.90		92.50		85.31		90.51		91.02		85.29		78.97								4307		13560		23557		32319		37924		10003		12142		13184		20871		33883

						m042		-16		80.98		92.04		94.91		94.35		93.23		82.05		87.00		84.15		79.90		77.16								995		3826		6443		8706		10699		2824		4874		7077		8494		11533

						m043		-20		77.23		90.89		94.97		94.65		93.74		83.06		88.64		85.05		79.90		74.62								1059		3865		7979		10714		10703		2972		5023		8348		10198		11264

						m032		-8		76.57		89.22		94.28		93.60		91.87		88.89		94.28		94.89		88.08										2719		9008		16074		22298		26975		4320		4844		6240		13343		22444

						m037		-8		64.11		85.25		94.02		93.27		90.42		83.91		89.15		86.71		81.36										872		1994		4611		7678		8532		5189		5946		7553		12162		15138

						m038		-14		76.95		89.43		94.00		94.34		93.20		87.00		92.58		94.00		88.58		81.09								3148		9939		16968		23077		27778		5678		6674		7307		11730		20245

						m041		-14		77.85		89.31		92.92		93.45		91.80		83.08		87.99		87.32		81.07		76.84								1159		3621		6589		9242		10146		4325		5468		5877		9141		13638

						No Interf.		MW		76.44		88.91		94.14		94.38		92.86

								STDABW		6.01		1.81		0.62		0.39		0.42

																														-20		94.14		94.38		93		90.9		91.69

																								I/N		Pd				0		94.14		94.38		93		90.9		91.69

																								0		84.5

																								-4		88.6

																								-6		90.1

																								-8		91.1

																								-10		92.0

																								-12		92.0

																								-14		92.1

																								-16		92.5

																								-20		93.0

										FL100-350														Anzahl		FL100 -350

								I/N		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60						R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

						m030		0		66		87		92		91		86		78						692		1776		3349		3933		5184		6145

						m039		-4		67		84		92		93		89		85						744		1884		4204		5019		6740		7499

						m035		-6		74		88		93		94		92		87						303		1389		3074		3590		4959		6184

						m032		-8		67		87		93		96		93		92						1029		3139		6304		7183		9115		11657

						m037		-8		64		83		94		94		93		86						724		1613		2588		3661		4356		4949

						m031		-10		71		88		95		94		93		90						646		1703		2646		3629		4490		5705

						m034		-12		74		88		92		94		91		88						796		2151		3523		4324		6126		6509

						m038		-14		66		85		94		95		94		92						1448		3415		6285		7432		9656		12643

						m041		-14		64		87		95		95		94		90						373		1645		3262		3432		4981		5731

						m042		-16		73		89		94		92		90		89						505		1627		3532		3975		5632		6610

						m043		-20		75		89		95		95		94		90						429		1465		2924		4540		5480		5272

										FL100-350														Anzahl		FL100-350

								I/N		R < 20		10 - 30		20 - 40		30 - 50		40 - 60								R < 20		10 - 30		20 - 40		30 - 50		40 - 60

						m030		0		81.11		90.27		91.46		88.16		82.90				74				2468.00		5125.00		7282.00		9117.00		11329.00

						m039		-4		79.19		89.52		92.54		90.71		87.62				87				2628.00		6088.00		9223.00		11759.00		14239.00

						m035		-6		85.49		91.44		93.54		92.84		89.99				82				1692.00		4463.00		6664.00		8549.00		11143.00

								-8		80.28		90.63		94.41		94.04		91.36				89.2				6505.00		13644.00		19736.00		24315.00		30077.00

						m031		-10		77.11		89.78		94.00		93.46		91.32				90				2337.00		4201.00		6249.00		8017.00		9305.00

						m034		-12		83.32		92.26		94.42		93.45		90.41				86				2349.00		4349.00		6275.00		8119.00		10195.00

								-14		80.34		91.33		94.69		94.43		92.66				89.4				6881.00		14607.00		20411.00		25501.00		33011.00

						m042		-16		79.34		90.83		94.54		94.43		90.58				89				4863.00		9700.00		13717.00		17088.00		22299.00

						m043		-20		82.75		92.32		95.00		94.41		92.70				89				2018.00		4907.00		6694.00		8413.00		10712.00

						m032		-8		82.06		91.01		94.60		94.32		92.90								4168		9443		13487		16298		20772

						m037		-8		77.11		89.78		94.00		93.46		89.82								2337		4201		6249		8017		9305

						m038		-14		79.34		90.83		94.54		94.43		92.98								4863		9700		13717		17088		22299

						m041		-14		82.75		92.32		95.00		94.41		92.33								2018		4907		6694		8413		10712

						No Interf.		MW						94.30		93.70		90.90

								STDABW						0.54		0.61		1.16

						Degradation				76.44		88.91		93.63		93.90		92.38

										FL > 250										FL < 250

								I/N		FL>250,R < 20		FL>250,10 - 30		FL>250,20 -40		FL>250,30 - 50		FL>250,40 - 60		FL<250,R < 20		FL<250,10 - 30		FL<250,20 -40		FL<250,30 - 50		FL<250,40 - 60

						m030		0		-3.54		-0.15		2.47		4.84		7.42		0.00		0.00		0.00		0.00		0.00

						m039		-4		2.10		1.16		1.49		2.41		3.53		0.00		0.00		0.00		0.00		0.00

						m035		-6		-4.31		-2.30		-0.70		0.32		1.72		0.00		0.00		0.00		0.00		0.00

								-8		2.89		0.41		-0.52		0.47		1.23		0.00		0.00		0.00		0.00		0.00

						m031		-10		0.12		-0.73		-0.35		0.17		0.22		0.00		0.00		0.00		0.00		0.00

						m034		-12		-7.03		-0.80		0.07		-0.44		-0.21		0.00		0.00		0.00		0.00		0.00

								-14		-0.75		-0.48		0.17		0.00		-0.12		0.00		0.00		0.00		0.00		0.00

						m042		-16		-4.54		-3.13		-1.28		-0.45		-0.85		0.00		0.00		0.00		0.00		0.00

						m043		-20		-0.79		-1.98		-1.34		-0.75		-1.36		0.00		0.00		0.00		0.00		0.00

				I/N		DS/N

				0		0		84.96

				-4		1.4554046311		88.85

				-6		0.9732279371		90.66

				-8		0.6389203414		91.15

				-10		0.4139268516		92.16

				-12		0.265723756		92.59

				-14		0.1695428928		92.50

				-16		0.1077422551		93.23

				-20		0.0432137378		93.74

				-25		0.0137119283		92.86

		False alarms

		Measurement		I/N		clutter		unchained		unclassified		all		scans		false alarms/scan

		m030		0		778		1091		561		2430		1820		1.3351648352

		m039		-4		1164		1336				2500		1613		1.5499070056

		m035		-6		843		1075				1918		1358		1.412371134

		m032		-8		1635		2456				4091		6082		0.6726405788

		m037		-8		816		1019				1835		1294		1.4180834621

		m031		-10		988		1079				2067		1520		1.3598684211

		m034		-12		989		1221		716		2926		1416		2.0663841808

		m038		-14		2186		3030				5216		6196		0.8418334409

		m041		-14		927		946				1873		1257		1.4900556881

		m042		-16		1002		982				1984		1208		1.642384106

		m043		-20		645		918		656		2219		1166		1.9030874786

										FL50-350		ALL

								I/N		R : 20 - 60

						m030		0		84.73		82.07

						m039		-4		87.4		84.98

						m035		-6

						m032		-8

						m037		-8

						m031		-10

						m034		-12

						m038		-14

						m041		-14

						m042		-16

						m043		-20





				0				0		0				0				0		0		0		0		0

				0				0		0				0				0		0		0		0		0

				0				0		0				0												0

				0				0		0				0												0

				0				0		0				0												0

				0				0		0				0												0

				0				0		0				0												0

				0				0		0				0												0

				0				0		0				0												0



30-50 nm, FL250-500

40-60 nm, FL250-500

20-40 nm, FL250-500

40 - 60 nm, FL100-350
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40-60 nm, FL100-150, 270-360°
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Degradation of Pd (DVB-T), Scenario 2
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Trend Sc. 2
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Scenario 3

		0		0

		-4		-4

		-6		-6

		-8		-8

		-10		-10

		-12		-12

		-14		-14

		-16		-16

		-20		-20



Scenario 3

Trend Sc. 3

Trend Sc.3
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Ergebnis

		

										Pd without interference

				Range		Flightlevel		Filter		Mean		std. deviation

		Scenario 1		40-60 nm		FL250-500		r4060_fl250500		93.0		0.5

		Scenario 2		20-60 nm		FL50-350		ASR1		90.9		1.1

		Scenario 3		20-60 nm  20-40 nm		FL150-350 FL50-150		ASR2		93.2		0.7

		Overall								85.8		1.4

		Absolute Pd

		I/N ratio		Scenario 1		Scenario 2		Scenario 3

		0		85.0		84.7		87.7				84.96

		-4		88.9		87.4		90.3				88.85

		-6		90.7		90.6		92.6				90.66

		-8		91.2		91.3		93.2				91.15

		-10		92.2		91.2		93				92.16

		-12		92.6		90.1		92.9				92.59

		-14		92.5		91.1		93.7				92.50

		-16		93.2		90.3		92.7				93.23

		-20		93.7		92		94.3				93.74

		Loss of Pd

		I/N ratio		Scenario 1		Scenario 2		Scenario 3				All

		0		-8.0		-6.2		-5.5

		-4		-4.1		-3.5		-2.9

		-6		-2.3		-0.3		-0.6

		-8		-1.8		0.4		0.0

		-10		-0.8		0.3		-0.2

		-12		-0.4		-0.8		-0.3

		-14		-0.5		0.2		0.5

		-16		0.2		-0.6		-0.5

		-20		0.7		1.1		1.1

		Shadow

		0		-8.0		-6.2		-5.5

		-4		-4.1		-3.5		-2.9

		-6		-2.3		-0.3		-0.6

		-8		-1.8		0.4		0.0

		-10		-0.8		0.3		-0.2

		-12		-0.4		-0.8		-0.3

		-14		-0.5		0.2		0.5

		-16		0.2		-0.6		-0.5

		-20		0.0		0.0		0.0

		Loss of Pd for noise

		5		73.7		-19.3

		2		81.2		-11.8

		0		86.1		-6.9

		-2		86.7		-6.3

		-4		89.3		-3.7

		-5		90.3		-2.7

		-6		90.4		-2.6

		-8		91.6		-1.4

		-10		92.4		-0.6

		-15		91.3		-1.7

		Loss of Pd for Graz-signal

		-4		90.40		-2.6

		-6		91.60		-1.4

		-8		92.00		-1.0





Ergebnis
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Dia. Noise
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all

Civil

Civil 5 min.

Civil-Jet

Civ. Jet /Ext. Range

Mid range

Ext. range

all / no interf.

Civil / ni.

I/N

Pd

Noise Interference

80.81

88.83

89.09

90.9

88.79

89.18

75.04

85.7914285714

90.9871428571

83.97

89.81
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92.02

88.49

91.83
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86.29
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82.25

88.88
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84.82

84.89

86.48

82.98
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Diagramm Compare DVB-T - Noise
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DVB-T

Noise

Trend DVB-T
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Diagramm Compare DVB-T - No (2)
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DVB-T

Noise

ENG/OB (Graz)

Aero. Telem.

I/N (dB)

Pd (%abs)

Comparison of Pd for different Interference Signals at range 30-50 nm and FL250-500
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Diagramm Compare DVB-T - No (3)
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DVB-T

Noise

ENG/OB (Graz)

Aero. Telem.

I/N (dB)

Pd (%abs)

Comparison of Pd for different Interference Signals at range 40-60 nm and FL100-350

82.9

74.28

92.8151024811

89.7064172512
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Noise - Diagramm
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Scenario 1

Scenario 2

Scenario 3

Scenario 4

Scenario 1 : no interf.

Scenario 3 : no interf.

Scenario 4 : no interf.

Scenario 2 : no interf.

I/N (dB)

Pd (%abs)

Pd for Noiselike Interference

74.28
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86.74
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91.51
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94.8
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91.27



Noise

		Miss Allocator : Large Gap Threshold						I/N		10

		Filter								all		Civil		Civil 5 min.		Civil-Jet		Civ. Jet /Ext. Range		Mid range		Ext. range				Civ. Jet /Ext. Range

				x		m003		-5		80.81		88.83		89.09		90.9		88.79		89.18		75.04		5		71.5

				x		m004		-15		83.97		89.81		89.94		92.02		88.49		91.83		78.71		2		77.09

				x		m006		-10		82.67		89.31		89.35		91.58		89.17		91.06		77.95		0		82.33

				x		m013		-5		85.42		89.97		89.99		90.46		88.16		91.26		81.33		-2		84.065

				x		m015		-5		82.87		89.03		88.99		89.85		86.29		92.02		79.26		-4		87.12

				x		m016		5		75.34		77.35		77.48		78.01		71.5		81.49		68.11		-5		87.7466666667

				x		m017		0		81.11		85.57		85.65		87.2		82.25		88.88		74.59		-6		88.11

				x		m018		-2		81.52		84.82		84.89		86.48		82.98		87.99		75.48		-8		89.68

				x		m022		-10		84.88		89.71		89.69		91.71		89.35		92.9		80.42		-10		90.37

				x		m023		-8		85.19		91.16		91.1		91.96		89.68		92.75		80.25		-15		88.49

				x		m024		-6		86.85		90.54		90.58		90.92		88.11		92.67		82.54

				x		m025		-4		83.36		88.28		88.29		88.76		87.12		90.68		79.67

				x		m026		0		83.86		87.05		87.08		87.11		82.41		89.73		77.17

				x		m027		2		76.31		81.78		81.97		82.15		77.09		82.98		68.88

				x		m028		-2		80.01		86.5		86.55		87.9		85.15		87.82		75.23

				x		m012		-10		83.75		91.23		91.22		93.73		92.59		91.83		79.03

								FL > 250												FL < 250												Anzahl		FL > 250												FL < 250

						I/N		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10-20		20 -30		30 - 40		40 - 50		50 - 60				R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

				m016		5		55		76		82		81		77		70		85		85		79		79		77		61				171		850		2857		4123		5786		5777		932		1601		2132		1947		2930		4049

				m027		2		50		71		81		85		82		79		76		88		88		82		69		60				167		1126		2860		4585		6114		5952		1344		1983		2593		3142		7057		7154

				m017		0		69		80		89		91		88		83		76		89		85		79		78		67				168		1169		3801		3684		7511		7780		2312		2553		4163		4979		6854		7222

				m026		0		64		80		90		91		88		83		82		92		90		86		81		69				332		2644		7993		10982		15925		15215		1540		1870		3198		3839		10442		12083

				m018		-2		59		78		89		91		88		85		84		88		86		80		76		67				413		1795		4249		5253		7409		7660		1799		2265		3621		4623		8571		6962

				m028		-2		39		80		87		90		87		85		87		93		91		86		76		69				164		729		2421		4114		5652		5541		1027		1266		1848		3554		9113		10197

				m025		-4		51		71		89		92		90		87		80		89		92		86		81		73				352		985		2360		4237		6545		6283		2283		1536		2040		4515		10044		8440

				m003		-5		56		87		91		93		92		90		82		90		84		80		67		66				150		813		2950		3583		5226		5023		1313		2999		6142		6093		6073		7386

				m013		-5		59		82		92		94		91		88		78		89		89		85		85		73				711		3739		9189		12579		16435		17186		4061		5895		7939		7895		11555		17462

				m015		-5		61		81		91		93		91		87		75		88		91		83		83		71				302		1074		2925		4191		6955		7300		2565		4057		4873		4779		7422		9429

				m024		-6		63		87		91		93		91		88		81		90		92		93		87		73				220		1372		4986		6634		9832		9096		1721		1860		1983		2148		4972		8017

				m023		-8		56		86		92		95		92		90		81		89		89		84		82		70				220		1119		4383		5280		7583		7553		1608		2213		3668		4073		9493		9371

				m006		-10		61		82		93		95		92		89		80		86		89		80		70		66				100		607		2070		3586		4220		4394		1793		2766		4043		4415		4972		5403

				m012		-10		65		88		94		96		94		93		80		86		84		79		76		71				84		761		2744		4199		5955		5304		2265		3348		4382		4275		5369		7456

				m022		-10		61		86		92		94		93		91		79		88		89		84		82		72				216		1354		3377		5742		8113		8215		2320		3002		3379		4106		9485		11735

				m004		-15		57		89		94		94		92		89		79		89		88		83		81		70				107		672		2277		3641		5474		4880		1974		2685		4674		6087		7667		6602

								FL > 250										FL < 250														Anzahl		FL > 250										FL < 250

						I/N		R < 20		10 - 30		20 -40		30 - 50		40 - 60		R < 20		10 - 30		20 -40		30 - 50		40 - 60								R < 20		10 - 30		20 -40		30 - 50		40 - 60		R < 20		10 - 30		20 -40		30 - 50		40 - 60

						5		72.48		80.62		82.09		78.98		73.73		85.00		81.57		79.00		77.80		68.87								1021		3707		6980		9909		11563		2533		3733		4079		4877		6979

						2		68.29		78.18						81.16		83.15		88.00		84.71		73.00										1293		3986		7445		10699		12066		3327		4576		5735		10199		14211

						0		78.34		87.31		90.89		89.72		86.11		82.82		86.52		81.73		78.42		72.89								4313		15607		26460		38102		46431		4865		6716		9142		11833		14076

						-2		73.88		85.61		90.59		89.63		86.74		87.48		90.74		87.82		82.34		72.04								3101		9194		16037		22428		26262		3410		5068		7037		14281		22525

						-4		65.73		83.70						89.34		86.23		86.77		82.64		77.40										1337		3345		6597		10782		12828		4064		5886		8244		13194		15533

						-5		78.52		89.14		92.79		92.44		90.25		90.31		91.81		87.71		78.81		74.28								6789		20690		35417		48969		58125		2293		3114		5402		12667		19310

						-6		83.68		90.14						90.40		83.62		90.71		87.87		82.55										1592		6358		11620		16466		18928		3819		3576		6555		14559		18484

						-8		81.07		90.78		94.40		94.00		91.64		87.56		85.97		82.01		73.51		76.52								1339		5502		9663		12863		15136		4312		9141		12235		12166		13459

						-10		82.61		91.11		94.82		94.37		92.40		84.51		89.00		87.01		85.00		73.26								3122		10913		21718		31815		36201		9956		13834		15834		19450		29017

						-15		84.60		92.86		94.80		93.58		91.27		82.96		89.64		87.04		83.00		76.54								779		2949		5918		9115		10354		6622		8930		9652		12201		16851

				No Interf.		MW		76.44		88.91		94.14		94.38		92.86

						STDABW		6.01		1.81		0.63		0.5		0.51						-20						92.86

																						-15		94.14		94.38		92.86		91.69

																						5		94.14		94.38		92.86		91.69

								FL100-350														Anzahl		FL100-350

						I/N		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60						R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

				m016		5		61		82		86		82		78		69						281		1422		3344		3820		5669		6244

				m027		2		66		82		85		85		79		76						945		2440		3630		4176		5066		6343

				m017		0		66		88		91		91		88		82						552		2329		4252		5515		7149		7982

				m026		0		69		85		90		92		90		84						875		3432		6575		7547		10992		12023

				m018		-2		61		85		90		90		88		83						529		2279		4164		4808		6428		6772

				m028		-2		63		87		90		91		86		82						407		1355		2751		3648		5588		7117

				m025		-4		68		81		92		93		92		89						996		2099		2706		3803		5293		6218

				m003		-5		62		90		92		92		90		85						352		1299		3380		4149		5087		5559

				m013		-5		64		86		94		94		92		88						1457		5831		9054		10915		14454		18027

				m015		-5		68		87		93		94		92		87						823		2547		4635		5160		8297		8831

				m024		-6		74		90		94		94		92		88						444		2104		4369		5759		7880		8307

				m023		-8		70		88		94		95		93		86						803		2110		4567		4539		5549		6993

				m006		-10		72		89		94		94		91		87						440		1087		2099		2626		3677		4632

				m012		-10		72		89		95		96		94		91						697		1636		3264		4029		5158		5784

				m022		-10		72		89		93		94		93		90						808		2578		4453		4992		6992		8475

				m004		-15		70		91		95		94		93		88						640		1696		2715		4738		6379		5342

								FL100-350														Anzahl		FL100-350

						I/N		R < 20		10 - 30		20 -40		30 - 50		40 - 60		ASR2						R < 20		10 - 30		20 -40		30 - 50		40 - 60

						5		78.5349383441		84.8065463701		83.8671133445		79.6102855938		74.28								1703		4766		7164		9489		11913

						2		77.5332348597		83.7940691928		85		81.7111014932		78.63								3385		6070		7806		9242		11409

						0		82.5652476349		88.9410417169		91.0406881828		90.2022561933		86.42								7188		16588		23889		31203		38146

						-2		80.8555798687		88.5344582425		90.2373300371		88.4583821805		85.78								4570		10549		15371		20472		25905

						-4		76.8164781906		87.1947970864		92.5842679367		92.4180958663		90.25								3095		4805		6509		9096		11511

						-5		82.1351043952		90.9689673222		93.4719384335		92.4572427281		89.45		90.75						12309		26746		37293		48062		60255

						-6		87.2119309262		92.6998300633		94		92.8444900653		90.47		92.39						2548		6473		10128		13639		16187

						-8		83.0381050463		92.1039388947		94.4984625522		93.8998810468		90.21		92.83						2913		6677		9106		10088		12542

						-10		84.4367927132		92.1680227558		94.3200391371		93.6372934411		91.51								7246		15117		21463		27474		34718

						-15		85.2465753425		93.4620267513		94.3642828391		93.4261941171		91.08								2336		4411		7453		11117		11721

				No Interf.		MW

						STDABW

				False Alarm rate

				Measurement		I/N		clutter		unchained		all		scans		false alarms/scan

				m016		5		228		473		701		1227		0.5713121434

				m027		2		513		919		1432		1855		0.771967655

				m017		0		1210		1235		2445		1652		1.4800242131

				m026		0		1946		1919		3865		6294		0.6140768986

				m018		-2		1087		1320		2407		1560		1.5429487179

				m028		-2		888		1014		1902		1487		1.2790854069

				m025		-4		587		982		1569		1651		0.9503331314

				m003		-5		752		931		1683		1147		1.4673060157

				m013		-5		2027		3301		5328		6232		0.8549422336

				m015		-5		1197		1321		2518		1637		1.5381795968

				m024		-6		972		1446		2418		1927		1.2548002076

				m023		-8		1074		1455		2529		1707		1.4815465729

				m006		-10						0				0

				m012		-10						0				0

				m022		-10						0				0

				m004		-15						0				0





No Interference

		Miss Allocator : Large Gap Threshold						10														10 / screening

		Filter						all		Civil		Civil 5 min.		Civil-Jet		Civ. Jet /Ext. Range		Mid range		Ext. range		all		Civil		Civil 5 min.		Civil-Jet		Civ. Jet /Ext. Range		Mid range		Ext. range

						m001		85.62				92.06		93.63		93.05		92.49		81.5																		82.93		91.16		91.05		93.52		93.05		91.59		78.24				frequency diversity

						m005		83.61		90.52		90.48		92.82		91.45		91.73		77.1		83.61								91.45				77.21				79.88		89.58		89.57		92.61		91.18		91		72.55

						m011		85.23		90.22		90.27		92.56		91.37		92.49		80.56		85.23																81.5		89.18		89.35		92.17		90.62		91.94		75.76

						m014		86.95		90.88		90.92		92.41		90.07		92.98		82.22		86.95								90.07				82.36				83.59		90.31		90.34		92.35		89.92		92.91		80.1

						m021		84.54		91.15		91.1		91.79		90.95		92.36		81.56																		81.4		90.52		90.46		91.34		90.66		91.86		79.49

						m029		88.41		91.65		91.65		92.77		91.42		93.23		84.16																		85.95		91.31		91.3		92.56		91.42		93.12		82.5

						m033		86.51		91.65		91.68		92.94		91.64		92.53		84.42																		82.71		91.28		91.34		92.79		91.48		91.98		81.01

						m040		85.29		90.84		90.9		91.72		90.72		91.25		81.34																		81.67		90.43		90.59		91.53		90.24		90.84		77.53

						Mittelwert		85.7914285714		90.9871428571		91		92.43		91.0885714286		92.3671428571		81.6228571429																		82.3857142857		90.3728571429		90.4214285714		92.1928571429		90.7885714286		91.95		78.42

						Std.-abw.		1.493169482		0.4993056403		0.4949170205		0.4565084884		0.5093813775		0.6342310144		2.2768255739																		1.8050156876		0.7349968763		0.7096362966		0.5151064879		0.5516579834		0.7959002091		3.1542805383

						-20		85.7914285714		90.9871428571		91		92.43		91.0885714286		92.3671428571		81.6228571429

						5		85.7914285714		90.9871428571		91		92.43		91.0885714286		92.3671428571		81.6228571429

										FL > 250												FL < 250												Anzahl		FL > 25												FL < 25

								I/N		FL>25,R < 10		FL>25,10 - 20		FL>25,20 -30		FL>25,30 - 40		FL>25,40 - 50		FL>25,50 - 60		FL<25,R < 10		FL<25,10 - 20		FL<25,20 -30		FL<25,30 - 40		FL<25,40 - 50		FL<25,50 - 60				R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

						m001		-

						m005		-		63		83		92		96		93		92		76		91		89		83		75		67				161		605		2415		3627		4420		4324		1311		2485		6049		7122		6605		7108

						m011		-		65		85		92		95		93		91		84		88		86		83		78		73				163		740		3435		4918		6455		5770		814		1353		4557		5165		5539		7199

						m014		-		68		79		91		95		93		90		71		90		90		88		85		77				117		798		2459		4636		6378		6142		2260		2604		2898		4152		5200		8697

						m021		-		48		74		92		94		93		91		81		90		92		83		85		74				287		982		2944		4929		6559		6631		2687		2151		2983		4448		11335		12952

						m029		-		59		84		93		95		94		92		84		90		93		90		85		74				245		1799		5324		7837		10790		10139		1810		2631		3674		4076		8799		10895

						m033		-		65		84		92		95		94		92		77		85		90		85		82		77				127		988		2309		3547		5723		5624		1763		2161		3179		3477		5005		6461

						m040		-		49		72		91		93		93		92		83		89		89		84		85		77				225		685		1699		3447		4736		4328		1975		2628		4173		5150		8131		10357

										FL > 250										FL < 250														Anzahl		FL > 25										FL < 25

								I/N		FL>25,R < 20		FL>25,10 - 30		FL>25,20 -40		FL>25,30 - 50		FL>25,40 - 60		FL<25,R < 20		FL<25,10 - 30		FL<25,20 -40		FL<25,30 - 50		FL<25,40 - 60								FL>25,R < 20		FL>25,10 - 30		FL>25,20 -40		FL>25,30 - 50		FL>25,40 - 60		FL<25,R < 20		FL<25,10 - 30		FL<25,20 -40		FL<25,30 - 50		FL<25,40 - 60

						m001		-		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00								0		0		0		0		0		0		0		0		0		0

						m005		-		78.80		90.20		94.70		94.71		92.94		85.82		89.58		85.76		79.15		71.15								766		3020		6042		8047		8744		3796		8534		13171		13727		13713

						m011		-		81.39		90.76		94.20		94.42		92.57		86.50		86.46		84.41		80.41		75.90								903		4175		8353		11373		12225		2167		5910		9722		10704		12738

						m014		-		77.59		88.06		94.23		94.56		92.31		81.17		90.00		88.82		86.33		79.99								915		3257		7095		11014		12520		4864		5502		7050		9352		13897

						m021		-		68.12		87.50		93.86		93.96		92.35		85.00		91.16		86.61		84.44		79.13								1269		3926		7873		11488		13190		4838		5134		7431		15783		24287

						m029		-		81.00		90.73		94.56		94.50		93.34		87.55		91.75		91.42		86.58		78.91								2044		7123		13161		18627		20929		4441		6305		7750		12875		19694

						m033		-		81.84		89.60		94.63		94.85		93.35		81.41		87.98		87.39		83.23		79.18								1115		3297		5856		9270		11347		3924		5340		6656		8482		11466

						m040		-		66.31		85.54		92.78		93.65		93.17		86.43		89.00		86.24		84.61		80.52								910		2384		5146		8183		9064		4603		6801		9323		13281		18488

										76.44		88.91		94.14		94.38		92.86		84.84		89.42		87.24		83.54		77.83

										6.0131051597		1.8097691617		0.6175692971		0.3941511157		0.417421629		2.3563117654		1.6840332759		2.1262590273		2.6227043216		3.0463321698

										FL100-350														Anzahl		FL100 -350

								I/N		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60						R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

						m001		-

						m005		-		70		89		94		95		92		88						260		1229		2505		3152		3753		4611

						m011		-		68		92		94		95		93		90						364		1183		2802		3669		5006		5630

						m014		-		70		87		93		95		93		89						780		2422		3961		5446		7064		8536

						m021		-		69		84		94		94		93		88						628		1587		3089		4292		5517		8274

						m029		-		73		89		94		95		93		92						777		3086		6160		7297		9400		9754

						m033		-		75		89		94		96		94		91						358		2101		3501		3752		5315		5926

						m040		-		69		84		92		94		92		87						716		1759		2345		3674		7342		8000

										FL100-350														Anzahl		FL100-350

								I/N		R < 20		10 - 30		20 - 40		30 - 50		40 - 60								R < 20		10 - 30		20 - 40		30 - 50		40 - 60

						m001		-		0.00		0.00		0.00		0.00		0.00								0.00		0.00		0.00		0.00		0.00

						m005		-		85.68		92.35		94.56		93.37		90.74								1489.00		3734.00		5657.00		6905.00		8364.00

						m011		-		86.35		93.41		94.57		93.85		92.59								1547.00		3985.00		6471.00		8675.00		10636.00

						m014		-		82.86		90.72		94.16		93.87		91.46								3202.00		6383.00		9407.00		12510.00		15600.00

						m021		-		79.75		90.61		94.00		93.44		90.85								2215.00		4676.00		7381.00		9809.00		13791.00

						m029		-		85.78		92.33		94.54		93.87		92.72								3863.00		9246.00		13457.00		16697.00		19154.00

						m033		-		86.96		92.12		95.03		94.83		93.00								2459.00		5602.00		7253.00		9067.00		11241.00

						m040		-		79.66		88.57		93.22		92.67		90.44								2475.00		4104.00		6019.00		11016.00		15342.00

										83.86		91.45		94.30		93.70		91.69

										2.8884580864		1.4834543283		0.5359335985		0.6091425384		0.986362106

														93.74

														93.23

										92.04		92.96		92.94

										92.43		92.74		92.57

										91.75		92.33		92.31

										91.06		91.54		92.35

										92.78		93.13		93.34

										93.22		93.09		93.35

										90.43		91.48		93.17

										91.9585714286		92.4671428571		93

										0.9009745291		0.6543855195		0.4660233661

										0.9731637165		0.7068171448		0.4942924236

								FL50-350		ALL		ASR2		Scenario 1

								R : 20 - 60

						m001		91.16		85.62		93.1

						m005		89.5		83.61		93.65

						m011		91.41		85.23		92.88

						m014		91.14		86.95		93.46

						m021		90.38		84.54		92.61

						m029		92.27		88.41		93.81

						m033		92.23		86.51		94.04

						m040		89.17		85.29		91.87

								90.9075		85.77		93.1775

								1.075520223		1.397882327		0.6683141103





ENG-OB

								I/N		FL > 250												FL < 250												Anzahl		FL > 250												FL < 250

		Filter								R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10-20		20 -30		30 - 40		40 - 50		50 - 60				R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

						m050		-4		68		81		91		94		92		89		79		89		85		78		72		69				82		485		1307		1889		2746		3013		1567		2429		2741		2094		2359		4324

						m036		-6		53		84		95		95		93		90		76		88		88		80		79		71				134		521		1582		3329		5086		4631		2265		2381		3331		3656		5679		4790

						m051		-8		58		83		95		95		94		90		83		94		86		75		83		74				43		388		1007		1437		2200		2192		674		457		978		2128		2361		2830

										FL > 250										FL < 250														Anzahl		FL > 250										FL < 250

								I/N		R < 20		10 - 30		20 -40		30 - 50		40 - 60		R < 20		10 - 30		20 -40		30 - 50		40 - 60								R < 20		10 - 30		20 -40		30 - 50		40 - 60		R < 20		10 - 30		20 -40		30 - 50		40 - 60

								-4		79.12		88.29		92.77		92.82		90.43		85.08		86.88		81.97		74.82		70.06								567		1792		3196		4635		5759		3996		5170		4835		4453		6683

								-6		77.66		92.27		95.00		93.79		91.57		82.15		88.00		83.81		79.39		75.34								655		2103		4911		8415		9717		4646		5712		6987		9335		10469

								-8		80.51		91.66		95.00		94.40		92.00		87.44		88.55		78.46		79.21		78.09								431		1395		2444		3637		4392		1131		1435		3106		4489		5191

		No Interference								85		91		91		92.4		91		92.4		81.6





Aero. Telem. - Diagramm

		-4		-4		-4

		-6		-6		-6

		-8		-8		-8

		-10		-10		-10

		-12		-12		-12

		-14		-14		-14



20-40 nm, FL250-500

30-50 nm, FL250-500

40-60 nm, FL250-500

I/N (dB)

Pd (%abs)

Pd for Aero. Telem. Signal

92

89.7064172512

87.5168013113

94

92.8858114674

90.4678331377

92.0696263175

91.2810121578

88.9910248739

92.5893843725

91.7956846031

89.9845383275

94.305403289

93.2267876855

90.0408681842

93.5672610422

93.4356852497

93



Aero. Telem.

								I/N		FL > 250												FL < 250												Anzahl		FL > 250												FL < 250

		Filter								R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10-20		20 -30		30 - 40		40 - 50		50 - 60				R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

						m048		-4		50		78		92		92		88		87		83		86		86		82		78		71				155		660		1764		3284		4414		4127		1435		2345		3136		4157		7873		7432

						m044		-6		45		82		94		94		92		89		70		87		85		81		76		70				84		675		2516		3646		4586		4787		2530		3464		3969		5837		4555		6021

						m047		-8		58		75		90		93		90		88		71		88		91		89		83		76				284		904		1942		4320		5797		5902		1973		2005		2201		2334		6478		7496

						m049		-10		50		83		92		93		91		89		74		84		87		82		80		75				161		746		2081		2987		4521		4663		1588		2431		4820		5221		6934		7750

						m045		-12		57		79		93		95		92		88		74		89		89		85		80		70				209		787		1774		3334		4819		4626		2865		2563		3495		3794		6127		7271

						m046		-14		60		84		93		94		93		93		82		92		93		95		92		78				387		2307		6868		9003		11661		11869		2053		2275		2628		3420		5731		9468

										FL > 250										FL < 250														Anzahl		FL > 250										FL < 250

								I/N		R < 20		10 - 30		20 -40		30 - 50		40 - 60		R < 20		10 - 30		20 -40		30 - 50		40 - 60								R < 20		10 - 30		20 -40		30 - 50		40 - 60		R < 20		10 - 30		20 -40		30 - 50		40 - 60

								-4		72.67		88.19		92.00		89.71		87.52		84.86		86.00		83.72		79.38		74.60								815		2424		5048		7698		8541		3780		5481		7293		12030		15305

								-6		77.91		91.46		94.00		92.89		90.47		79.82		85.93		82.62		78.81		72.58								759		3191		6162		8232		9373		5994		7433		9806		10392		10576

								-8		70.94		85.24		92.07		91.28		88.99		79.57		89.57		89.97		84.59		79.25								1188		2846		6262		10117		11699		3978		4206		4535		8812		13974

								-10		77.14		89.63		92.59		91.80		89.98		80.05		85.99		84.40		80.86		77.36								907		2827		5068		7508		9184		4019		7251		10041		12155		14684

								-12		74.38		88.70		94.31		93.23		90.04		81.08		89.00		86.92		81.91		74.57								996		2561		5108		8153		9445		5428		6058		7289		9921		13398

								-14		80.55		90.74		93.57		93.44		93.00		87.26		92.54		94.13		93.12		83.28								2694		9175		15871		20664		23530		4328		4903		6048		9151		15199





DVB-T - Diagramm (2)

		0		0		0		0		-20		-20		-20		-20

		-4		-4		-4		-4		0		0		0		0

		-6		-6		-6		-6

		-8		-8		-8		-8

		-10		-10		-10		-10

		-12		-12		-12		-12

		-14		-14		-14		-14

		-16		-16		-16		-16

		-20		-20		-20		-20



Scenario 1 (40-60 nm,FL100-350)

Scenario 2 (40-60 nm,FL250-500)

Scenario 3 (30-50 nm,FL250-500)

Scenario 4 (20-40 nm,FL250-500)

Scenario 1 : no interf.

Scenario 2 : no interf.

Scenario 3 : no interf.

Scenario 4 : no interf.

I/N (dB)

Pd (%abs)

Pd for DVB-T Signal interference

82.9

84.96

89.06

91.16

91.69

93

94.38

94.14

87.62

88.85

91.49

92.14

91.69

93

94.38

94.14

89.99

90.66

93.58

94.33

91.36

91.145

93.435

94.15

91.32

92.16

93.73

93.98

90.41

92.59

94.34

93.56

92.655

92.5

93.895

93.46

90.58

93.23

94.35

94.91

92.7

93.74

94.65

94.97



DVB-T

		Miss Allocator : Large Gap Threshold						I/N		10

		Filter								all		Civil		Civil 5 min.		Civil-Jet		Civ. Jet /Ext. Range		Mid range		Ext. range

						m030		0		81.33		85.73		85.65		86.15		80.93		88.54		74.64

						m031		-10		85.06		91.44		91.36		91.78		90.37		93.11		82.49

						m032		-8		87.84		91.49		91.54		91.75		90.84		93.07		85.08

						m034		-12		83.89		91.28		91.24		92.1		90.72		91.7		80.69

						m035		-6		83.71		90.42		90.63		91.44		88.46		93.02		79.64

						m037		-8		82.75		88.15		88.43		89.52		86.1		92.12		79.4

						m038		-14		88.06		91.74		91.77		92.34		92.06		93.28		85.81

						m039		-4		84.15		89.13		89.13		89.85		86.53		89.85		79.15

						m041		-14		84.1		90.38		90.47		92.04		89.64		92.12		79.32

						m042		-16		84.44		91.5		91.52		93.12		92.05		92.2		80.87

						m043		-20		84.27		91.31		91.33		93.01		92.4		93.34		79.45

		No Interference								85		91		91		92.4		91		92.4		81.6

										all		Civil		Civil 5 min.		Civil-Jet		Civ. Jet /Ext. Range		Mid range		Ext. range

						m030		0		81.33		85.73		85.65		86.15		80.9		88.54		74.64

						m039		-4		84.15		89.13		89.13		89.85		86.5		89.85		79.15

						m035		-6		83.71		90.42		90.63		91.44		88.5		93.02		79.64

								-8		85.3		89.8		90		90.6		88.5		92.6		82.3

						m031		-10		85.06		91.44		91.36		91.78		90.4		93.11		82.49

						m034		-12		83.89		91.28		91.24		92.1		90.72		91.7		80.69

								-14				91.1		91.1		92.19		92.2

						m042		-16		84.44		91.5		91.52		93.12		92		92.2		80.87

						m043		-20		84.27		91.31		91.33		93.01		92.4		93.34		79.45

										FL > 250												FL < 250												Anzahl		FL > 25												FL < 25

								I/N		FL>250,R < 10		FL>250,10 - 20		FL>250,20 -30		FL>250,30 - 40		FL>250,40 - 50		FL>250,50 - 60		FL<250,R < 10		FL<250,10 - 20		FL<250,20 -30		FL<250,30 - 40		FL<250,40 - 50		FL<250,50 - 60				R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

						m030		0		59		83		91		91		87		82		76		90		90		84		75		65				161		1118		3485		5166		7286		7279		1830		2082		2436		3024		5728		5833

						m039		-4		58		79		91		92		90		87		81		89		90		88		84		71				311		1092		2935		4259		5292		4933		1519		2354		4428		4064		5317		8173

						m035		-6		59		85		93		94		92		88		80		89		89		78		80		73				181		926		3221		4562		5977		5446		1425		1872		2379		2932		4887		7348

						m032		-8		54		81		92		95		92		91		86		92		96		94		86		76				446		2273		6735		9339		12959		14016		2242		2078		2766		3474		9869		12575

						m037		-8		45		71		92		94		92		88		80		88		90		84		80		73				231		641		1353		3258		4420		4112		2652		2537		3409		4144		8018		7120

						m031		-10		57		81		93		94		93		91		75		92		96		91		83		76				223		920		2363		3699		5366		5796		1856		1697		1657		2775		8728		7805

						m034		-12		67		86		91		95		93		91		76		87		90		80		82		71				176		1144		3301		4847		6803		6403		2418		2464		2628		4416		7437		7280

						m038		-14		55		82		92		95		93		92		82		91		94		94		86		77				589		2559		7380		9588		13489		14289		2522		3156		3518		3789		7941		12304

						m041		-14		56		82		92		93		93		89		78		86		90		85		79		74				185		974		2647		3942		5300		4846		1579		2746		2722		3155		5986		7652

						m042		-16		60		85		94		95		93		92		73		87		87		82		78		76				160		835		2991		3452		5254		5445		999		1825		3049		4028		4466		7067

						m043		-20		51		81		94		95		93		93		75		90		88		83		77		70				133		926		2939		5040		5674		5029		1376		1596		3427		4921		5277		5987

										FL > 250										FL < 250														Anzahl		FL > 25										FL < 25

								I/N		FL>250,R < 20		FL>250,10 - 30		FL>250,20 -40		FL>250,30 - 50		FL>250,40 - 60		FL<250,R < 20		FL<250,10 - 30		FL<250,20 -40		FL<250,30 - 50		FL<250,40 - 60								FL>25,R < 20		FL>25,10 - 30		FL>25,20 -40		FL>25,30 - 50		FL>25,40 - 60		FL<25,R < 20		FL<25,10 - 30		FL<25,20 -40		FL<25,30 - 50		FL<25,40 - 60

						m030		0		79.98		89.06		91.16		89.06		84.96		83.45		90.00		86.68		78.11										1279		4603		8651		12452		14565		3912		4518		5460		8752		11561

						m039		-4		74.34		87.75		92.14		91.49		88.85		85.86		89.65		89.04		85.73										1403		4027		7194		9551		10225		3873		6782		8492		9381		13490

						m035		-6		80.75		91.21		94.33		93.58		90.66		85.11		89.00		82.93		79.25										1107		4147		7783		10539		11423		3297		4251		5311		7819		12235

								-8		73.55		88.50		94.15		93.44		91.15		86.17		91.45		90.41		84.88		0.00								3591		11002		20685		29976		35507		9509		10790		13793		25505		37582

						m031		-10		76.32		89.64		93.98		93.73		92.16		83.12		93.98		92.87		84.93										1143		3283		6062		9065		11162		3553		3354		4432		11503		16533

						m034		-12		83.47		89.71		93.56		94.34		92.59		81.55		88.55		83.73		81.25		76.74								1320		4445		8148		11650		13206		4882		5092		7044		11853		14717

								-14		77.19		89.39		93.46		93.90		92.50		85.31		90.51		91.02		85.29		78.97								4307		13560		23557		32319		37924		10003		12142		13184		20871		33883

						m042		-16		80.98		92.04		94.91		94.35		93.23		82.05		87.00		84.15		79.90		77.16								995		3826		6443		8706		10699		2824		4874		7077		8494		11533

						m043		-20		77.23		90.89		94.97		94.65		93.74		83.06		88.64		85.05		79.90		74.62								1059		3865		7979		10714		10703		2972		5023		8348		10198		11264

						m032		-8		76.57		89.22		94.28		93.60		91.87		88.89		94.28		94.89		88.08										2719		9008		16074		22298		26975		4320		4844		6240		13343		22444

						m037		-8		64.11		85.25		94.02		93.27		90.42		83.91		89.15		86.71		81.36										872		1994		4611		7678		8532		5189		5946		7553		12162		15138

						m038		-14		76.95		89.43		94.00		94.34		93.20		87.00		92.58		94.00		88.58		81.09								3148		9939		16968		23077		27778		5678		6674		7307		11730		20245

						m041		-14		77.85		89.31		92.92		93.45		91.80		83.08		87.99		87.32		81.07		76.84								1159		3621		6589		9242		10146		4325		5468		5877		9141		13638

						No Interf.		MW		76.44		88.91		94.14		94.38		92.86

								STDABW		6.01		1.81		0.62		0.39		0.42

																														-20		94.14		94.38		93		90.9		91.69

																								I/N		Pd				0		94.14		94.38		93		90.9		91.69

																								0		84.5

																								-4		88.6

																								-6		90.1

																								-8		91.1

																								-10		92.0

																								-12		92.0

																								-14		92.1

																								-16		92.5

																								-20		93.0

										FL100-350														Anzahl		FL100 -350

								I/N		R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60						R < 10		10 - 20		20 -30		30 - 40		40 - 50		50 - 60

						m030		0		66		87		92		91		86		78						692		1776		3349		3933		5184		6145

						m039		-4		67		84		92		93		89		85						744		1884		4204		5019		6740		7499

						m035		-6		74		88		93		94		92		87						303		1389		3074		3590		4959		6184

						m032		-8		67		87		93		96		93		92						1029		3139		6304		7183		9115		11657

						m037		-8		64		83		94		94		93		86						724		1613		2588		3661		4356		4949

						m031		-10		71		88		95		94		93		90						646		1703		2646		3629		4490		5705

						m034		-12		74		88		92		94		91		88						796		2151		3523		4324		6126		6509

						m038		-14		66		85		94		95		94		92						1448		3415		6285		7432		9656		12643

						m041		-14		64		87		95		95		94		90						373		1645		3262		3432		4981		5731

						m042		-16		73		89		94		92		90		89						505		1627		3532		3975		5632		6610

						m043		-20		75		89		95		95		94		90						429		1465		2924		4540		5480		5272

										FL100-350														Anzahl		FL100-350

								I/N		R < 20		10 - 30		20 - 40		30 - 50		40 - 60								R < 20		10 - 30		20 - 40		30 - 50		40 - 60

						m030		0		81.11		90.27		91.46		88.16		82.90				74				2468.00		5125.00		7282.00		9117.00		11329.00

						m039		-4		79.19		89.52		92.54		90.71		87.62				87				2628.00		6088.00		9223.00		11759.00		14239.00

						m035		-6		85.49		91.44		93.54		92.84		89.99				82				1692.00		4463.00		6664.00		8549.00		11143.00

								-8		80.28		90.63		94.41		94.04		91.36				89.2				6505.00		13644.00		19736.00		24315.00		30077.00

						m031		-10		77.11		89.78		94.00		93.46		91.32				90				2337.00		4201.00		6249.00		8017.00		9305.00

						m034		-12		83.32		92.26		94.42		93.45		90.41				86				2349.00		4349.00		6275.00		8119.00		10195.00

								-14		80.34		91.33		94.69		94.43		92.66				89.4				6881.00		14607.00		20411.00		25501.00		33011.00

						m042		-16		79.34		90.83		94.54		94.43		90.58				89				4863.00		9700.00		13717.00		17088.00		22299.00

						m043		-20		82.75		92.32		95.00		94.41		92.70				89				2018.00		4907.00		6694.00		8413.00		10712.00

						m032		-8		82.06		91.01		94.60		94.32		92.90								4168		9443		13487		16298		20772

						m037		-8		77.11		89.78		94.00		93.46		89.82								2337		4201		6249		8017		9305

						m038		-14		79.34		90.83		94.54		94.43		92.98								4863		9700		13717		17088		22299

						m041		-14		82.75		92.32		95.00		94.41		92.33								2018		4907		6694		8413		10712

						No Interf.		MW						94.30		93.70		90.90

								STDABW						0.54		0.61		1.16

						Degradation				76.44		88.91		93.63		93.90		92.38

										FL > 250										FL < 250

								I/N		FL>250,R < 20		FL>250,10 - 30		FL>250,20 -40		FL>250,30 - 50		FL>250,40 - 60		FL<250,R < 20		FL<250,10 - 30		FL<250,20 -40		FL<250,30 - 50		FL<250,40 - 60

						m030		0		-3.54		-0.15		2.47		4.84		7.42		0.00		0.00		0.00		0.00		0.00

						m039		-4		2.10		1.16		1.49		2.41		3.53		0.00		0.00		0.00		0.00		0.00

						m035		-6		-4.31		-2.30		-0.70		0.32		1.72		0.00		0.00		0.00		0.00		0.00

								-8		2.89		0.41		-0.52		0.47		1.23		0.00		0.00		0.00		0.00		0.00

						m031		-10		0.12		-0.73		-0.35		0.17		0.22		0.00		0.00		0.00		0.00		0.00

						m034		-12		-7.03		-0.80		0.07		-0.44		-0.21		0.00		0.00		0.00		0.00		0.00

								-14		-0.75		-0.48		0.17		0.00		-0.12		0.00		0.00		0.00		0.00		0.00

						m042		-16		-4.54		-3.13		-1.28		-0.45		-0.85		0.00		0.00		0.00		0.00		0.00

						m043		-20		-0.79		-1.98		-1.34		-0.75		-1.36		0.00		0.00		0.00		0.00		0.00

				I/N		DS/N

				0		0		84.96

				-4		1.4554046311		88.85

				-6		0.9732279371		90.66

				-8		0.6389203414		91.15

				-10		0.4139268516		92.16

				-12		0.265723756		92.59

				-14		0.1695428928		92.50

				-16		0.1077422551		93.23

				-20		0.0432137378		93.74

				-25		0.0137119283		92.86

		False alarms

		Measurement		I/N		clutter		unchained		unclassified		all		scans		false alarms/scan

		m030		0		778		1091		561		2430		1820		1.3351648352

		m039		-4		1164		1336				2500		1613		1.5499070056

		m035		-6		843		1075				1918		1358		1.412371134

		m032		-8		1635		2456				4091		6082		0.6726405788

		m037		-8		816		1019				1835		1294		1.4180834621

		m031		-10		988		1079				2067		1520		1.3598684211

		m034		-12		989		1221		716		2926		1416		2.0663841808

		m038		-14		2186		3030				5216		6196		0.8418334409

		m041		-14		927		946				1873		1257		1.4900556881

		m042		-16		1002		982				1984		1208		1.642384106

		m043		-20		645		918		656		2219		1166		1.9030874786

										FL50-350		ALL

								I/N		R : 20 - 60

						m030		0		84.73		82.07

						m039		-4		87.4		84.98

						m035		-6

						m032		-8

						m037		-8

						m031		-10

						m034		-12

						m038		-14

						m041		-14

						m042		-16

						m043		-20





DVB-T
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30-50 nm, FL250-500

40-60 nm, FL250-500

20-40 nm, FL250-500

40 - 60 nm, FL100-350

no interf.

no interf.
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40-60 nm, FL100-150, 270-360°
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Degradation of Pd (DVB-T), Scenario 2
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Degradation of Pd (DVB-T), Scenario 2
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 ENG-OB 0 dBW, high
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		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 17 dBW, high
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		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9
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		10		10		10

		10.5		10.5		10.5
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		12		12		12
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		13		13		13
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		14.5		14.5		14.5
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		18		18		18
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		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin  (km)
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ENG-OB 0 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34



ENG-OB 17 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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413
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107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04
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413

413

107

1.04

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

345.83

413

344.53

217.38

283.03

224.82

141.85

191

151.72

95.72

133.13

105.74

66.65

96.03

76.25

47.8

72.09

57.14

35.31

56.78

44.82

27.03

47.31

37.11

21.79

41.82

32.61

18.75

39

30.28

17.19

37.86

29.34

16.56

37.68

29.2

16.47

37.68

29.2

16.47

37.68
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16.47

37.68
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16.47

37.68
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16.47

37.68
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16.47
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16.47

37.68
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16.47

37.68
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16.47

37.68
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16.47

37.68
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16.47
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16.47

37.68
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16.47
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16.47
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16.47
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16.47
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16.47
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16.47
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16.47

37.68
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16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47



RF overload separation

		0		0		0		0

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8

		9		9		9		9

		10		10		10		10

		11		11		11		11

		12		12		12		12

		13		13		13		13

		14		14		14		14

		15		15		15		15



-39 dBm / 17 dBW

-39 dBm / 0 dBW

-20 dBm / 17 dBW

-20 dBm / 0 dBW

Margin K (dB)

Separation distance d (km)

Separation distances necessary to prevent radar receiver front-end saturation

16.35

1.33

1.04

0.14

19.04

1.51

1.17

0.15

22.04

1.72

1.33

0.17

25.36

1.97

1.51

0.19

29.02

2.25

1.72

0.22

33.05

2.57

1.97

0.25

37.47

2.96

2.25

0.28

42.36

3.41

2.57

0.31

47.76

3.94

2.96

0.35

53.75

4.57

3.41

0.39

60.42

5.32

3.94

0.44

67.86

6.22

4.57

0.5

76.18

7.29

5.32

0.56

85.49

8.57

6.22

0.63

95.93

10.09

7.29

0.72

107.64

11.89

8.57

0.81



High selectivity filter

		-20

		-6

		-5.9

		-5.8

		-5.7

		-5.6

		-5.5

		-5.4

		-5.3

		-5.2

		-5.1

		-5

		-4.9

		-4.8

		-4.7

		-4.6

		-4.5

		-4.4

		-4.3

		-4.2

		-4.1

		-4

		-3.9

		-3.8

		-3.7

		-3.6

		-3.5

		-3.4

		-3.3

		-3.2

		-3.1

		-3

		-2.9

		-2.8

		-2.7

		-2.6

		-2.5

		-2.4

		-2.3

		-2.2

		-2.1

		-2

		-1.9

		-1.8

		-1.7

		-1.6

		-1.5

		-1.4

		-1.3

		-1.2

		-1.1

		-1

		-0.9

		-0.8

		-0.7

		-0.6

		-0.5

		-0.4

		-0.3

		-0.2

		-0.1

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6

		0.7

		0.8

		0.9

		1

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		2

		2.1

		2.2

		2.3

		2.4

		2.5

		2.6

		2.7

		2.8

		2.9

		3

		3.1

		3.2

		3.3

		3.4

		3.5

		3.6

		3.7

		3.8

		3.9

		4

		4.1

		4.2

		4.3

		4.4

		4.5

		4.6

		4.7

		4.8

		4.9

		5

		5.1

		5.2

		5.3

		5.4

		5.5

		5.6

		5.7

		5.8

		5.9

		6

		20



f - f0 (MHz)

I / Imax (dB)

-70

-70

-69.4209624683

-68.8270410946

-68.2227901483

-67.6078439545

-66.9818170704

-66.3443028342

-65.694871779

-65.0330698944

-64.3584167205

-63.6704032528

-62.9684896354

-62.2521026164

-61.5206327355

-60.7734312096

-60.0098064758

-59.2290203461

-58.4302837209

-57.6127517975

-56.7755187032

-55.9176114648

-55.0379832168

-54.1355055285

-53.2089597099

-52.2570269296

-51.2782769449

-50.271155205

-49.2339680381

-48.1648655738

-47.0618219766

-45.9226124708

-44.7447865234

-43.5256364028

-42.2621601505

-40.9510177775

-39.58847922

-38.1703622605

-36.6919582477

-35.1479430732

-33.5322706072

-31.8380459538

-30.0573771781

-28.1812082888

-26.199147316

-24.0993312333

-21.8684389371

-19.4921372757

-16.9566848676

-14.2535332869

-11.391478795

-8.4263822141

-5.5215509452

-3.0102999566

-1.2827287703

-0.4143726321

-0.0999578649

-0.0169315802

-0.0016980464

-0.0000662676

-0.0000002589

0

-0.0000002589

-0.0000662676

-0.0016980464

-0.0169315802

-0.0999578649

-0.4143726321

-1.2827287703

-3.0102999566

-5.5215509452

-8.4263822141

-11.391478795

-14.2535332869

-16.9566848676

-19.4921372757

-21.8684389371

-24.0993312333

-26.199147316

-28.1812082888

-30.0573771781

-31.8380459538

-33.5322706072

-35.1479430732

-36.6919582477

-38.1703622605

-39.58847922

-40.9510177775

-42.2621601505

-43.5256364028

-44.7447865234

-45.9226124708

-47.0618219766

-48.1648655738

-49.2339680381

-50.271155205

-51.2782769449

-52.2570269296

-53.2089597099

-54.1355055285

-55.0379832168

-55.9176114648

-56.7755187032

-57.6127517975

-58.4302837209

-59.2290203461

-60.0098064758

-60.7734312096

-61.5206327355

-62.2521026164

-62.9684896354

-63.6704032528

-64.3584167205

-65.0330698944

-65.694871779

-66.3443028342

-66.9818170704

-67.6078439545

-68.2227901483

-68.8270410946

-69.4209624683

-70.0049015051

-70



Low selectivity filter

		-20

		-11.5

		-11.4

		-11.3

		-11.2

		-11.1

		-11

		-10.9

		-10.8

		-10.7

		-10.6

		-10.5

		-10.4

		-10.3

		-10.2

		-10.1

		-10

		-9.9

		-9.8

		-9.7

		-9.6

		-9.5

		-9.4

		-9.3

		-9.2

		-9.1

		-9

		-8.9

		-8.8

		-8.7

		-8.6

		-8.5

		-8.4

		-8.3

		-8.2

		-8.1

		-8

		-7.9

		-7.8

		-7.7

		-7.6

		-7.5

		-7.4

		-7.3

		-7.2

		-7.1

		-7

		-6.9

		-6.8

		-6.7

		-6.6

		-6.5

		-6.4

		-6.3

		-6.2

		-6.1

		-6

		-5.9

		-5.8

		-5.7

		-5.6

		-5.5

		-5.4

		-5.3

		-5.2

		-5.1

		-5

		-4.9

		-4.8

		-4.7

		-4.6

		-4.5

		-4.4

		-4.3

		-4.2

		-4.1

		-4

		-3.9

		-3.8

		-3.7

		-3.6

		-3.5

		-3.4

		-3.3

		-3.2

		-3.1

		-3

		-2.9

		-2.8

		-2.7

		-2.6

		-2.5

		-2.4

		-2.3

		-2.2

		-2.1

		-2

		-1.9

		-1.8

		-1.7

		-1.6

		-1.5

		-1.4

		-1.3

		-1.2

		-1.1

		-1

		-0.9

		-0.8

		-0.7

		-0.6

		-0.5

		-0.4

		-0.3

		-0.2

		-0.1

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6

		0.7

		0.8

		0.9

		1

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		2

		2.1

		2.2

		2.3

		2.4

		2.5

		2.6

		2.7

		2.8

		2.9

		3

		3.1

		3.2

		3.3

		3.4

		3.5

		3.6

		3.7

		3.8

		3.9

		4

		4.1

		4.2

		4.3

		4.4

		4.5

		4.6

		4.7

		4.8

		4.9

		5

		5.1

		5.2

		5.3

		5.4

		5.5

		5.6

		5.7

		5.8

		5.9

		6

		6.1

		6.2

		6.3

		6.4

		6.5

		6.6

		6.7

		6.8

		6.9

		7

		7.1

		7.2

		7.3

		7.4

		7.5

		7.6

		7.7

		7.8

		7.9

		8

		8.1

		8.2

		8.3

		8.4

		8.5

		8.6

		8.7

		8.8

		8.9

		9

		9.1

		9.2

		9.3

		9.4

		9.5

		9.6

		9.7

		9.8

		9.9

		10

		10.1

		10.2

		10.3

		10.4

		10.5

		10.6

		10.7

		10.8

		10.9

		11

		11.1

		11.2

		11.3

		11.4

		11.5

		20



f - f0 (MHz)

I / Imax (dB)

-70

-70

-69.5740320731

-69.1148631841

-68.6516127465

-68.1842075478

-67.712572388

-67.2366300071

-66.7563010086

-66.2715037807

-65.7821544124

-65.2881666072

-64.7894515911

-64.2859180171

-63.7774718649

-63.2640163358

-62.7454517417

-62.2216753892

-61.692581458

-61.158060872

-60.6180011653

-60.0722863396

-59.5207967152

-58.9634087738

-58.3999949926

-57.8304236694

-57.2545587384

-56.6722595756

-56.0833807932

-55.4877720225

-54.8852776841

-54.2757367454

-53.658982463

-53.0348421112

-52.4031366928

-51.7636806337

-51.1162814586

-50.4607394467

-49.796847266

-49.1243895853

-48.4431426619

-47.7528739026

-47.0533413976

-46.3442934248

-45.6254679223

-44.8965919275

-44.157380981

-43.4075384932

-42.6467550718

-41.8747078087

-41.0910595264

-40.295457981

-39.4875350262

-38.6669057367

-37.8331674983

-36.9858990714

-36.1246596395
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Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin  (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

264.02

283.28

225.02

141.98

161.94

128.64

81.14

97.46

77.39

48.54

61.16

48.35

29.42

39.35

30.57

17.38

25.3

18.99

10.06

15.96

11.59

6.06

10.11

7.3

3.94

6.75

4.94

2.77

4.9

3.64

2.09

3.89

2.92

1.71

3.36

2.54

1.49

3.09

2.35

1.39

2.99

2.27

1.35

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34



ENG-OB 17 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

345.83

413

344.53

217.38

283.03

224.82

141.85

191

151.72

95.72

133.13

105.74

66.65

96.03

76.25

47.8

72.09

57.14

35.31

56.78

44.82

27.03

47.31

37.11

21.79

41.82

32.61

18.75

39

30.28

17.19

37.86

29.34

16.56

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47



RF overload separation

		0		0		0		0

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8

		9		9		9		9

		10		10		10		10

		11		11		11		11

		12		12		12		12

		13		13		13		13

		14		14		14		14

		15		15		15		15



-39 dBm / 17 dBW

-39 dBm / 0 dBW

-20 dBm / 17 dBW

-20 dBm / 0 dBW

Margin K (dB)

Separation distance d (km)

Separation distances necessary to prevent radar receiver front-end saturation

16.35

1.33

1.04

0.14

19.04

1.51

1.17

0.15

22.04

1.72

1.33

0.17

25.36

1.97

1.51

0.19

29.02

2.25

1.72

0.22

33.05

2.57

1.97

0.25

37.47

2.96

2.25

0.28

42.36

3.41

2.57

0.31

47.76

3.94

2.96

0.35

53.75

4.57

3.41

0.39

60.42

5.32

3.94

0.44

67.86

6.22

4.57

0.5

76.18

7.29

5.32

0.56

85.49

8.57

6.22

0.63

95.93

10.09

7.29

0.72

107.64

11.89

8.57

0.81



High selectivity filter

		-20

		-6

		-5.9

		-5.8

		-5.7

		-5.6

		-5.5

		-5.4

		-5.3

		-5.2

		-5.1

		-5

		-4.9

		-4.8

		-4.7

		-4.6

		-4.5

		-4.4

		-4.3

		-4.2

		-4.1

		-4

		-3.9

		-3.8

		-3.7

		-3.6

		-3.5

		-3.4

		-3.3

		-3.2

		-3.1

		-3

		-2.9

		-2.8

		-2.7

		-2.6

		-2.5

		-2.4

		-2.3

		-2.2

		-2.1

		-2

		-1.9

		-1.8

		-1.7

		-1.6

		-1.5

		-1.4

		-1.3

		-1.2

		-1.1

		-1

		-0.9

		-0.8

		-0.7

		-0.6

		-0.5

		-0.4

		-0.3

		-0.2

		-0.1

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6

		0.7

		0.8

		0.9

		1

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		2

		2.1

		2.2

		2.3

		2.4

		2.5

		2.6

		2.7

		2.8

		2.9

		3

		3.1

		3.2

		3.3

		3.4

		3.5

		3.6

		3.7

		3.8

		3.9

		4

		4.1

		4.2

		4.3

		4.4

		4.5

		4.6

		4.7

		4.8

		4.9

		5

		5.1

		5.2

		5.3

		5.4

		5.5

		5.6

		5.7

		5.8

		5.9

		6

		20



f - f0 (MHz)

I / Imax (dB)

-70

-70

-69.4209624683

-68.8270410946

-68.2227901483

-67.6078439545

-66.9818170704

-66.3443028342

-65.694871779

-65.0330698944

-64.3584167205

-63.6704032528

-62.9684896354

-62.2521026164

-61.5206327355

-60.7734312096

-60.0098064758

-59.2290203461

-58.4302837209

-57.6127517975

-56.7755187032

-55.9176114648

-55.0379832168

-54.1355055285

-53.2089597099

-52.2570269296

-51.2782769449

-50.271155205

-49.2339680381

-48.1648655738

-47.0618219766

-45.9226124708

-44.7447865234

-43.5256364028

-42.2621601505

-40.9510177775

-39.58847922

-38.1703622605

-36.6919582477

-35.1479430732

-33.5322706072

-31.8380459538

-30.0573771781

-28.1812082888

-26.199147316

-24.0993312333

-21.8684389371

-19.4921372757

-16.9566848676

-14.2535332869

-11.391478795

-8.4263822141

-5.5215509452

-3.0102999566

-1.2827287703

-0.4143726321

-0.0999578649

-0.0169315802

-0.0016980464

-0.0000662676

-0.0000002589

0

-0.0000002589

-0.0000662676

-0.0016980464

-0.0169315802

-0.0999578649

-0.4143726321

-1.2827287703

-3.0102999566

-5.5215509452

-8.4263822141

-11.391478795

-14.2535332869

-16.9566848676

-19.4921372757

-21.8684389371

-24.0993312333

-26.199147316

-28.1812082888

-30.0573771781

-31.8380459538

-33.5322706072

-35.1479430732

-36.6919582477

-38.1703622605

-39.58847922

-40.9510177775

-42.2621601505

-43.5256364028

-44.7447865234

-45.9226124708

-47.0618219766

-48.1648655738

-49.2339680381

-50.271155205

-51.2782769449

-52.2570269296

-53.2089597099

-54.1355055285

-55.0379832168

-55.9176114648

-56.7755187032

-57.6127517975

-58.4302837209

-59.2290203461

-60.0098064758

-60.7734312096

-61.5206327355

-62.2521026164

-62.9684896354

-63.6704032528

-64.3584167205

-65.0330698944

-65.694871779

-66.3443028342

-66.9818170704

-67.6078439545

-68.2227901483
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ENG-OB spectrum mask
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Frequency relative to centre of DVB-T-channel (MHz)

Power level measured in 4 kHz bandwidth, where 0 dB corresponds to the total output power
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(LOS + Lg) Protection range r1 (km)

(LOS + Lg + Add. Atten.) protection range r2 (km)

Protection range mapping from r1 (LOS + Lg) to r2 (LOS+ Lg +Add. Atten.),
both including gas losses at 0.0075 dB/km
Parameter = Add.Atten. = 1 dB (top curve) to 20 dB (bottom curve), step 1 dB
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Rngmap

				(km)		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				5		5		4.5		4		3.5		3.2		2.8		2.5		2.2		2		1.8		1.6		1.4		1.3		1.1		1		0.9		0.8		0.7		0.6		0.6		0.5

				10		10		8.9		8		7.1		6.3		5.6		5		4.5		4		3.6		3.2		2.8		2.5		2.3		2		1.8		1.6		1.4		1.3		1.1		1

				15		15		13.4		11.9		10.7		9.5		8.5		7.6		6.7		6		5.4		4.8		4.3		3.8		3.4		3		2.7		2.4		2.1		1.9		1.7		1.5

				20		20		17.9		15.9		14.2		12.7		11.3		10.1		9		8		7.2		6.4		5.7		5.1		4.5		4		3.6		3.2		2.9		2.6		2.3		2

				25		25		22.3		19.9		17.8		15.9		14.2		12.7		11.3		10.1		9		8		7.2		6.4		5.7		5.1		4.5		4		3.6		3.2		2.9		2.5

				30		30		26.8		24		21.4		19.1		17.1		15.2		13.6		12.1		10.8		9.7		8.6		7.7		6.9		6.1		5.4		4.9		4.3		3.9		3.4		3.1

				35		35		31.3		28		25		22.3		19.9		17.8		15.9		14.2		12.7		11.3		10.1		9		8		7.2		6.4		5.7		5.1		4.5		4		3.6

				40		40		35.8		32		28.6		25.6		22.8		20.4		18.2		16.3		14.5		12.9		11.6		10.3		9.2		8.2		7.3		6.5		5.8		5.2		4.6		4.1

				45		45		40.3		36		32.2		28.8		25.7		23		20.5		18.3		16.4		14.6		13		11.6		10.4		9.3		8.3		7.4		6.6		5.9		5.2		4.7

				50		50		44.8		40.1		35.8		32		28.6		25.6		22.9		20.4		18.2		16.3		14.5		13		11.6		10.3		9.2		8.2		7.3		6.5		5.8		5.2

				55		55		49.3		44.1		39.5		35.3		31.6		28.2		25.2		22.5		20.1		18		16		14.3		12.8		11.4		10.2		9.1		8.1		7.2		6.4		5.7

				60		60		53.8		48.1		43.1		38.6		34.5		30.8		27.6		24.6		22		19.6		17.5		15.7		14		12.5		11.1		9.9		8.9		7.9		7		6.3

				65		65		58.3		52.2		46.7		41.8		37.4		33.5		29.9		26.7		23.9		21.3		19.1		17		15.2		13.6		12.1		10.8		9.6		8.6		7.7		6.8

				70		70		62.8		56.3		50.4		45.1		40.4		36.1		32.3		28.9		25.8		23.1		20.6		18.4		16.4		14.7		13.1		11.7		10.4		9.3		8.3		7.4

				75		75		67.3		60.3		54.1		48.4		43.3		38.8		34.7		31		27.7		24.8		22.1		19.8		17.6		15.7		14.1		12.5		11.2		10		8.9		7.9

				80		80		71.8		64.4		57.7		51.7		46.3		41.5		37.1		33.2		29.6		26.5		23.7		21.1		18.9		16.9		15		13.4		12		10.7		9.5		8.5

				85		85		76.3		68.5		61.4		55		49.3		44.1		39.5		35.3		31.6		28.2		25.2		22.5		20.1		18		16		14.3		12.8		11.4		10.2		9.1

				90		90		80.8		72.6		65.1		58.4		52.3		46.8		41.9		37.5		33.5		30		26.8		23.9		21.4		19.1		17		15.2		13.6		12.1		10.8		9.6

				95		95		85.4		76.7		68.8		61.7		55.3		49.5		44.3		39.7		35.5		31.7		28.4		25.3		22.6		20.2		18.1		16.1		14.4		12.8		11.5		10.2

				100		100		89.9		80.8		72.5		65		58.3		52.2		46.8		41.9		37.5		33.5		29.9		26.8		23.9		21.4		19.1		17		15.2		13.6		12.1		10.8

				105		105		94.4		84.9		76.2		68.4		61.3		54.9		49.2		44.1		39.4		35.3		31.5		28.2		25.2		22.5		20.1		17.9		16		14.3		12.8		11.4

				110		110		99		89		79.9		71.7		64.3		57.7		51.7		46.3		41.4		37		33.1		29.6		26.5		23.6		21.1		18.9		16.8		15		13.4		12

				115		115		103.5		93.1		83.6		75.1		67.4		60.4		54.1		48.5		43.4		38.8		34.7		31.1		27.8		24.8		22.2		19.8		17.7		15.8		14.1		12.6

				120		120		108.1		97.2		87.4		78.5		70.4		63.2		56.6		50.7		45.4		40.6		36.4		32.5		29.1		26		23.2		20.7		18.5		16.5		14.7		13.2

				125		125		112.6		101.3		91.1		81.9		73.5		65.9		59.1		53		47.4		42.4		38		34		30.4		27.1		24.2		21.7		19.3		17.3		15.4		13.8

				130		130		117.2		105.5		94.9		85.3		76.6		68.7		61.6		55.2		49.4		44.3		39.6		35.4		31.7		28.3		25.3		22.6		20.2		18		16.1		14.4

				135		135		121.7		109.6		98.6		88.7		79.6		71.5		64.1		57.5		51.5		46.1		41.3		36.9		33		29.5		26.4		23.6		21		18.8		16.8		15

				140		140		126.3		113.8		102.4		92.1		82.7		74.3		66.6		59.7		53.5		47.9		42.9		38.4		34.3		30.7		27.4		24.5		21.9		19.6		17.5		15.6

				145		145		130.8		117.9		106.2		95.5		85.8		77.1		69.2		62		55.6		49.8		44.6		39.9		35.7		31.9		28.5		25.5		22.8		20.3		18.2		16.2

				150		150		135.4		122.1		109.9		98.9		88.9		79.9		71.7		64.3		57.6		51.6		46.2		41.4		37		33.1		29.6		26.4		23.6		21.1		18.8		16.8

				155		155		140		126.2		113.7		102.3		92		82.7		74.2		66.6		59.7		53.5		47.9		42.9		38.4		34.3		30.7		27.4		24.5		21.9		19.5		17.5

				160		160		144.5		130.4		117.5		105.8		95.2		85.5		76.8		68.9		61.8		55.4		49.6		44.4		39.7		35.5		31.8		28.4		25.4		22.7		20.3		18.1

				165		165		149.1		134.6		121.3		109.2		98.3		88.4		79.4		71.2		63.9		57.3		51.3		45.9		41.1		36.8		32.9		29.4		26.3		23.5		21		18.7

				170		170		153.7		138.7		125.1		112.7		101.4		91.2		81.9		73.6		66		59.2		53		47.5		42.5		38		34		30.4		27.2		24.3		21.7		19.4

				175		175		158.2		142.9		128.9		116.2		104.6		94.1		84.5		75.9		68.1		61.1		54.7		49		43.9		39.3		35.1		31.4		28.1		25.1		22.4		20

				180		180		162.8		147.1		132.7		119.6		107.7		96.9		87.1		78.2		70.2		63		56.4		50.6		45.3		40.5		36.2		32.4		29		25.9		23.1		20.7

				185		185		167.4		151.3		136.6		123.1		110.9		99.8		89.7		80.6		72.3		64.9		58.2		52.1		46.7		41.8		37.4		33.4		29.9		26.7		23.9		21.3

				190		190		172		155.5		140.4		126.6		114.1		102.7		92.3		83		74.5		66.8		59.9		53.7		48.1		43		38.5		34.4		30.8		27.5		24.6		22

				195		195		176.6		159.7		144.2		130.1		117.3		105.6		95		85.3		76.6		68.8		61.7		55.3		49.5		44.3		39.7		35.5		31.7		28.3		25.3		22.6

				200		200		181.2		163.9		148.1		133.6		120.5		108.5		97.6		87.7		78.8		70.7		63.4		56.8		50.9		45.6		40.8		36.5		32.6		29.2		26.1		23.3

				205		205		185.8		168.1		151.9		137.2		123.7		111.4		100.2		90.1		81		72.7		65.2		58.4		52.4		46.9		42		37.5		33.6		30		26.8		24

				210		210		190.4		172.3		155.8		140.7		126.9		114.3		102.9		92.5		83.1		74.6		67		60		53.8		48.2		43.1		38.6		34.5		30.9		27.6		24.6

				215		215		195		176.5		159.7		144.2		130.1		117.2		105.6		94.9		85.3		76.6		68.8		61.7		55.3		49.5		44.3		39.6		35.5		31.7		28.3		25.3

				220		220		199.6		180.8		163.5		147.7		133.3		120.2		108.2		97.4		87.5		78.6		70.5		63.3		56.7		50.8		45.5		40.7		36.4		32.6		29.1		26

				225		225		204.2		185		167.4		151.3		136.6		123.1		110.9		99.8		89.7		80.6		72.3		64.9		58.2		52.1		46.7		41.8		37.4		33.4		29.9		26.7

				230		230		208.8		189.2		171.3		154.8		139.8		126.1		113.6		102.2		91.9		82.6		74.2		66.5		59.6		53.4		47.9		42.8		38.3		34.3		30.7		27.4

				235		235		213.4		193.5		175.2		158.4		143.1		129.1		116.3		104.7		94.2		84.6		76		68.2		61.1		54.8		49.1		43.9		39.3		35.2		31.4		28.1

				240		240		218		197.7		179.1		162		146.3		132		119		107.2		96.4		86.6		77.8		69.8		62.6		56.1		50.3		45		40.3		36		32.2		28.8

				245		245		222.6		202		183		165.6		149.6		135		121.7		109.6		98.6		88.7		79.6		71.5		64.1		57.5		51.5		46.1		41.3		36.9		33		29.5

				250		250		227.2		206.2		186.9		169.1		152.9		138		124.5		112.1		100.9		90.7		81.5		73.2		65.6		58.8		52.7		47.2		42.3		37.8		33.8		30.2

				255		255		231.9		210.5		190.8		172.7		156.2		141		127.2		114.6		103.2		92.8		83.4		74.8		67.1		60.2		53.9		48.3		43.2		38.7		34.6		30.9

				260		260		236.5		214.8		194.7		176.3		159.5		144		129.9		117.1		105.4		94.8		85.2		76.5		68.7		61.6		55.2		49.4		44.2		39.6		35.4		31.7

				265		265		241.1		219		198.7		179.9		162.8		147.1		132.7		119.6		107.7		96.9		87.1		78.2		70.2		63		56.4		50.5		45.3		40.5		36.2		32.4

				270		270		245.7		223.3		202.6		183.6		166.1		150.1		135.5		122.1		110		99		89		79.9		71.7		64.3		57.7		51.7		46.3		41.4		37		33.1

				275		275		250.4		227.6		206.5		187.2		169.4		153.1		138.2		124.7		112.3		101.1		90.9		81.6		73.3		65.7		58.9		52.8		47.3		42.3		37.9		33.9

				280		280		255		231.9		210.5		190.8		172.7		156.2		141		127.2		114.6		103.2		92.8		83.3		74.8		67.1		60.2		53.9		48.3		43.2		38.7		34.6

				285		285		259.6		236.1		214.4		194.4		176.1		159.2		143.8		129.7		116.9		105.3		94.7		85.1		76.4		68.6		61.5		55.1		49.3		44.2		39.5		35.4

				290		290		264.3		240.4		218.4		198.1		179.4		162.3		146.6		132.3		119.2		107.4		96.6		86.8		78		70		62.8		56.2		50.4		45.1		40.4		36.1

				295		295		268.9		244.7		222.4		201.7		182.8		165.4		149.4		134.9		121.6		109.5		98.5		88.6		79.5		71.4		64		57.4		51.4		46		41.2		36.9

				300		300		273.6		249		226.3		205.4		186.1		168.4		152.2		137.4		123.9		111.6		100.5		90.3		81.1		72.8		65.3		58.6		52.5		47		42.1		37.6

				305		305		278.2		253.3		230.3		209.1		189.5		171.5		155.1		140		126.3		113.8		102.4		92.1		82.7		74.3		66.6		59.7		53.5		47.9		42.9		38.4

				310		310		282.8		257.6		234.3		212.7		192.9		174.6		157.9		142.6		128.6		115.9		104.3		93.8		84.3		75.7		67.9		60.9		54.6		48.9		43.8		39.2

				315		315		287.5		261.9		238.3		216.4		196.3		177.7		160.8		145.2		131		118.1		106.3		95.6		85.9		77.2		69.3		62.1		55.7		49.9		44.6		39.9

				320		320		292.1		266.3		242.3		220.1		199.7		180.9		163.6		147.8		133.4		120.2		108.3		97.4		87.6		78.6		70.6		63.3		56.7		50.8		45.5		40.7

				325		325		296.8		270.6		246.3		223.8		203.1		184		166.5		150.4		135.8		122.4		110.3		99.2		89.2		80.1		71.9		64.5		57.8		51.8		46.4		41.5

				330		330		301.5		274.9		250.3		227.5		206.5		187.1		169.3		153.1		138.2		124.6		112.2		101		90.8		81.6		73.2		65.7		58.9		52.8		47.3		42.3

				335		335		306.1		279.2		254.3		231.2		209.9		190.3		172.2		155.7		140.6		126.8		114.2		102.8		92.5		83.1		74.6		66.9		60		53.8		48.2		43.1

				340		340		310.8		283.6		258.3		234.9		213.3		193.4		175.1		158.3		143		129		116.2		104.6		94.1		84.6		75.9		68.1		61.1		54.8		49		43.9

				345		345		315.4		287.9		262.3		238.6		216.7		196.6		178		161		145.4		131.2		118.3		106.5		95.8		86.1		77.3		69.4		62.2		55.8		49.9		44.7

				350		350		320.1		292.2		266.3		242.3		220.2		199.7		180.9		163.7		147.9		133.4		120.3		108.3		97.4		87.6		78.7		70.6		63.3		56.8		50.8		45.5

				355		355		324.8		296.6		270.4		246.1		223.6		202.9		183.8		166.3		150.3		135.7		122.3		110.2		99.1		89.1		80		71.8		64.4		57.8		51.8		46.3

				360		360		329.4		300.9		274.4		249.8		227.1		206.1		186.8		169		152.8		137.9		124.4		112		100.8		90.6		81.4		73.1		65.6		58.8		52.7		47.2

				365		365		334.1		305.3		278.5		253.6		230.5		209.3		189.7		171.7		155.2		140.2		126.4		113.9		102.5		92.2		82.8		74.4		66.7		59.8		53.6		48
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Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 17 dBW, high
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Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin  (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 0 dBW, low
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		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

264.02

283.28

225.02

141.98

161.94

128.64

81.14

97.46

77.39

48.54

61.16

48.35

29.42

39.35

30.57

17.38

25.3

18.99

10.06

15.96

11.59

6.06

10.11

7.3

3.94

6.75

4.94

2.77

4.9

3.64

2.09

3.89

2.92

1.71

3.36

2.54

1.49

3.09

2.35

1.39

2.99

2.27

1.35

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34



ENG-OB 17 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

107

1.04

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

345.83

413

344.53

217.38

283.03

224.82

141.85

191

151.72

95.72

133.13

105.74

66.65

96.03

76.25

47.8

72.09

57.14

35.31

56.78

44.82

27.03

47.31

37.11

21.79

41.82

32.61

18.75

39

30.28

17.19

37.86

29.34

16.56

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47

37.68

29.2

16.47



RF overload separation

		0		0		0		0

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8

		9		9		9		9

		10		10		10		10

		11		11		11		11

		12		12		12		12

		13		13		13		13

		14		14		14		14

		15		15		15		15



-39 dBm / 17 dBW

-39 dBm / 0 dBW

-20 dBm / 17 dBW

-20 dBm / 0 dBW

Margin K (dB)

Separation distance d (km)

Separation distances necessary to prevent radar receiver front-end saturation

16.35

1.33

1.04

0.14

19.04

1.51

1.17

0.15

22.04

1.72

1.33

0.17

25.36

1.97

1.51

0.19

29.02

2.25

1.72

0.22

33.05

2.57

1.97

0.25

37.47

2.96

2.25

0.28

42.36

3.41

2.57

0.31

47.76

3.94

2.96

0.35

53.75

4.57

3.41

0.39

60.42

5.32

3.94

0.44

67.86

6.22

4.57

0.5

76.18

7.29

5.32

0.56

85.49

8.57

6.22

0.63

95.93

10.09

7.29

0.72

107.64

11.89

8.57

0.81



High selectivity filter

		-20

		-6

		-5.9

		-5.8

		-5.7

		-5.6

		-5.5

		-5.4

		-5.3

		-5.2

		-5.1

		-5

		-4.9

		-4.8

		-4.7

		-4.6

		-4.5

		-4.4

		-4.3

		-4.2

		-4.1

		-4

		-3.9

		-3.8

		-3.7

		-3.6

		-3.5

		-3.4

		-3.3

		-3.2

		-3.1

		-3

		-2.9

		-2.8

		-2.7

		-2.6

		-2.5

		-2.4

		-2.3

		-2.2

		-2.1

		-2

		-1.9

		-1.8

		-1.7

		-1.6

		-1.5

		-1.4

		-1.3

		-1.2

		-1.1

		-1

		-0.9

		-0.8

		-0.7

		-0.6

		-0.5

		-0.4

		-0.3

		-0.2

		-0.1

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6

		0.7

		0.8

		0.9

		1

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		2

		2.1

		2.2

		2.3

		2.4

		2.5

		2.6

		2.7

		2.8

		2.9

		3

		3.1

		3.2

		3.3

		3.4

		3.5

		3.6

		3.7

		3.8

		3.9

		4

		4.1

		4.2

		4.3

		4.4

		4.5

		4.6

		4.7

		4.8

		4.9

		5

		5.1

		5.2

		5.3

		5.4

		5.5

		5.6

		5.7

		5.8

		5.9

		6

		20



f - f0 (MHz)

I / Imax (dB)

-70

-70

-69.4209624683

-68.8270410946

-68.2227901483

-67.6078439545

-66.9818170704

-66.3443028342

-65.694871779

-65.0330698944

-64.3584167205

-63.6704032528

-62.9684896354

-62.2521026164

-61.5206327355

-60.7734312096

-60.0098064758

-59.2290203461

-58.4302837209

-57.6127517975

-56.7755187032

-55.9176114648

-55.0379832168

-54.1355055285

-53.2089597099

-52.2570269296

-51.2782769449

-50.271155205

-49.2339680381

-48.1648655738

-47.0618219766

-45.9226124708

-44.7447865234

-43.5256364028

-42.2621601505

-40.9510177775

-39.58847922

-38.1703622605

-36.6919582477

-35.1479430732

-33.5322706072

-31.8380459538

-30.0573771781

-28.1812082888

-26.199147316

-24.0993312333

-21.8684389371

-19.4921372757

-16.9566848676

-14.2535332869

-11.391478795

-8.4263822141

-5.5215509452

-3.0102999566

-1.2827287703

-0.4143726321

-0.0999578649

-0.0169315802

-0.0016980464

-0.0000662676

-0.0000002589

0

-0.0000002589

-0.0000662676

-0.0016980464

-0.0169315802

-0.0999578649

-0.4143726321

-1.2827287703

-3.0102999566

-5.5215509452

-8.4263822141

-11.391478795

-14.2535332869

-16.9566848676

-19.4921372757

-21.8684389371

-24.0993312333

-26.199147316

-28.1812082888

-30.0573771781

-31.8380459538

-33.5322706072

-35.1479430732

-36.6919582477

-38.1703622605

-39.58847922

-40.9510177775

-42.2621601505

-43.5256364028

-44.7447865234

-45.9226124708

-47.0618219766

-48.1648655738

-49.2339680381

-50.271155205

-51.2782769449

-52.2570269296

-53.2089597099

-54.1355055285

-55.0379832168

-55.9176114648

-56.7755187032

-57.6127517975

-58.4302837209

-59.2290203461

-60.0098064758

-60.7734312096

-61.5206327355

-62.2521026164

-62.9684896354

-63.6704032528

-64.3584167205

-65.0330698944

-65.694871779

-66.3443028342

-66.9818170704

-67.6078439545

-68.2227901483

-68.8270410946

-69.4209624683

-70.0049015051

-70



Low selectivity filter

		-20

		-11.5

		-11.4

		-11.3

		-11.2

		-11.1

		-11

		-10.9

		-10.8

		-10.7

		-10.6

		-10.5

		-10.4

		-10.3

		-10.2

		-10.1

		-10

		-9.9

		-9.8

		-9.7

		-9.6

		-9.5

		-9.4

		-9.3

		-9.2

		-9.1

		-9

		-8.9

		-8.8

		-8.7

		-8.6

		-8.5

		-8.4

		-8.3

		-8.2

		-8.1

		-8

		-7.9

		-7.8

		-7.7

		-7.6

		-7.5

		-7.4

		-7.3

		-7.2

		-7.1

		-7

		-6.9

		-6.8

		-6.7

		-6.6

		-6.5

		-6.4

		-6.3

		-6.2

		-6.1

		-6

		-5.9

		-5.8

		-5.7

		-5.6

		-5.5

		-5.4

		-5.3

		-5.2

		-5.1

		-5

		-4.9

		-4.8

		-4.7

		-4.6

		-4.5

		-4.4

		-4.3

		-4.2

		-4.1

		-4

		-3.9

		-3.8

		-3.7

		-3.6

		-3.5

		-3.4

		-3.3

		-3.2

		-3.1

		-3

		-2.9

		-2.8

		-2.7

		-2.6

		-2.5

		-2.4

		-2.3

		-2.2

		-2.1

		-2

		-1.9

		-1.8

		-1.7

		-1.6

		-1.5

		-1.4

		-1.3

		-1.2

		-1.1

		-1

		-0.9

		-0.8

		-0.7

		-0.6

		-0.5

		-0.4

		-0.3

		-0.2

		-0.1

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6

		0.7

		0.8

		0.9

		1

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		2

		2.1

		2.2

		2.3

		2.4

		2.5

		2.6

		2.7

		2.8

		2.9

		3

		3.1

		3.2

		3.3

		3.4

		3.5

		3.6

		3.7

		3.8

		3.9

		4

		4.1
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Frequency relative to centre of DVB-T-channel (MHz)

Power level measured in 4 kHz bandwidth, where 0 dB corresponds to the total output power
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Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP
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ENG-OB 17 dBW, high
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Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB
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Necessary separation distance rmin  (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 0 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 17 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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RF overload separation

		0		0		0		0

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8

		9		9		9		9

		10		10		10		10

		11		11		11		11

		12		12		12		12

		13		13		13		13

		14		14		14		14

		15		15		15		15



-39 dBm / 17 dBW

-39 dBm / 0 dBW

-20 dBm / 17 dBW

-20 dBm / 0 dBW

Margin K (dB)

Separation distance d (km)

Separation distances necessary to prevent radar receiver front-end saturation
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High selectivity filter
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f - f0 (MHz)

I / Imax (dB)
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Frequency relative to centre of DVB-T-channel (MHz)

Power level measured in 4 kHz bandwidth, where 0 dB corresponds to the total output power
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Interference-to-noise Level I/N [dB]
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Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload
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Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 17 dBW, high
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		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin  (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 0 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 17 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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RF overload separation

		0		0		0		0

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8

		9		9		9		9

		10		10		10		10

		11		11		11		11

		12		12		12		12

		13		13		13		13

		14		14		14		14

		15		15		15		15



-39 dBm / 17 dBW

-39 dBm / 0 dBW

-20 dBm / 17 dBW

-20 dBm / 0 dBW

Margin K (dB)

Separation distance d (km)

Separation distances necessary to prevent radar receiver front-end saturation

16.35

1.33

1.04

0.14

19.04

1.51

1.17

0.15

22.04

1.72

1.33

0.17

25.36

1.97

1.51

0.19

29.02

2.25

1.72

0.22

33.05

2.57

1.97

0.25

37.47

2.96

2.25

0.28

42.36

3.41

2.57

0.31

47.76

3.94

2.96

0.35

53.75

4.57

3.41

0.39

60.42

5.32

3.94

0.44

67.86

6.22

4.57

0.5

76.18

7.29

5.32

0.56

85.49

8.57

6.22

0.63

95.93

10.09

7.29

0.72

107.64

11.89

8.57

0.81



High selectivity filter

		-20

		-6

		-5.9

		-5.8

		-5.7

		-5.6

		-5.5

		-5.4

		-5.3

		-5.2

		-5.1

		-5

		-4.9

		-4.8

		-4.7

		-4.6

		-4.5

		-4.4

		-4.3

		-4.2

		-4.1

		-4

		-3.9

		-3.8

		-3.7

		-3.6

		-3.5

		-3.4

		-3.3

		-3.2

		-3.1

		-3

		-2.9

		-2.8

		-2.7

		-2.6

		-2.5

		-2.4

		-2.3

		-2.2

		-2.1

		-2

		-1.9

		-1.8

		-1.7

		-1.6

		-1.5

		-1.4

		-1.3

		-1.2

		-1.1

		-1

		-0.9

		-0.8

		-0.7

		-0.6

		-0.5

		-0.4

		-0.3

		-0.2

		-0.1

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6

		0.7

		0.8

		0.9

		1

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		2

		2.1

		2.2

		2.3

		2.4

		2.5

		2.6

		2.7

		2.8

		2.9

		3

		3.1

		3.2

		3.3

		3.4

		3.5

		3.6

		3.7

		3.8

		3.9

		4

		4.1

		4.2

		4.3

		4.4

		4.5

		4.6

		4.7

		4.8

		4.9

		5

		5.1

		5.2

		5.3

		5.4

		5.5

		5.6

		5.7

		5.8

		5.9

		6

		20



f - f0 (MHz)

I / Imax (dB)

-70

-70

-69.4209624683

-68.8270410946

-68.2227901483

-67.6078439545

-66.9818170704

-66.3443028342

-65.694871779

-65.0330698944

-64.3584167205

-63.6704032528

-62.9684896354

-62.2521026164

-61.5206327355

-60.7734312096

-60.0098064758

-59.2290203461

-58.4302837209

-57.6127517975

-56.7755187032

-55.9176114648

-55.0379832168

-54.1355055285

-53.2089597099

-52.2570269296

-51.2782769449

-50.271155205

-49.2339680381

-48.1648655738

-47.0618219766

-45.9226124708

-44.7447865234

-43.5256364028

-42.2621601505

-40.9510177775

-39.58847922

-38.1703622605

-36.6919582477

-35.1479430732

-33.5322706072

-31.8380459538

-30.0573771781

-28.1812082888

-26.199147316

-24.0993312333

-21.8684389371

-19.4921372757

-16.9566848676

-14.2535332869

-11.391478795

-8.4263822141

-5.5215509452

-3.0102999566

-1.2827287703

-0.4143726321

-0.0999578649

-0.0169315802

-0.0016980464

-0.0000662676

-0.0000002589

0

-0.0000002589

-0.0000662676

-0.0016980464

-0.0169315802

-0.0999578649

-0.4143726321

-1.2827287703

-3.0102999566

-5.5215509452

-8.4263822141

-11.391478795

-14.2535332869

-16.9566848676

-19.4921372757

-21.8684389371

-24.0993312333

-26.199147316

-28.1812082888

-30.0573771781

-31.8380459538

-33.5322706072

-35.1479430732

-36.6919582477

-38.1703622605

-39.58847922

-40.9510177775

-42.2621601505

-43.5256364028

-44.7447865234

-45.9226124708

-47.0618219766

-48.1648655738

-49.2339680381

-50.271155205

-51.2782769449

-52.2570269296

-53.2089597099

-54.1355055285

-55.0379832168

-55.9176114648

-56.7755187032

-57.6127517975

-58.4302837209

-59.2290203461

-60.0098064758

-60.7734312096

-61.5206327355

-62.2521026164

-62.9684896354

-63.6704032528

-64.3584167205

-65.0330698944

-65.694871779

-66.3443028342

-66.9818170704

-67.6078439545

-68.2227901483

-68.8270410946

-69.4209624683

-70.0049015051

-70



Low selectivity filter

		-20

		-11.5

		-11.4

		-11.3

		-11.2

		-11.1

		-11

		-10.9

		-10.8

		-10.7

		-10.6

		-10.5

		-10.4

		-10.3

		-10.2

		-10.1

		-10

		-9.9

		-9.8

		-9.7

		-9.6

		-9.5

		-9.4

		-9.3

		-9.2

		-9.1

		-9

		-8.9

		-8.8

		-8.7

		-8.6

		-8.5

		-8.4

		-8.3

		-8.2

		-8.1

		-8

		-7.9

		-7.8

		-7.7

		-7.6

		-7.5

		-7.4

		-7.3

		-7.2

		-7.1

		-7

		-6.9

		-6.8

		-6.7

		-6.6

		-6.5

		-6.4

		-6.3

		-6.2

		-6.1

		-6

		-5.9

		-5.8

		-5.7

		-5.6

		-5.5

		-5.4

		-5.3

		-5.2

		-5.1

		-5

		-4.9

		-4.8

		-4.7

		-4.6

		-4.5

		-4.4

		-4.3

		-4.2

		-4.1

		-4

		-3.9

		-3.8

		-3.7

		-3.6

		-3.5

		-3.4

		-3.3

		-3.2

		-3.1

		-3

		-2.9

		-2.8

		-2.7

		-2.6

		-2.5

		-2.4

		-2.3

		-2.2

		-2.1

		-2

		-1.9

		-1.8

		-1.7

		-1.6

		-1.5

		-1.4

		-1.3

		-1.2

		-1.1

		-1

		-0.9

		-0.8

		-0.7

		-0.6

		-0.5

		-0.4

		-0.3

		-0.2

		-0.1

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6

		0.7

		0.8

		0.9

		1

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		2

		2.1

		2.2

		2.3

		2.4

		2.5

		2.6

		2.7

		2.8

		2.9

		3

		3.1

		3.2

		3.3

		3.4

		3.5

		3.6

		3.7

		3.8

		3.9

		4

		4.1

		4.2

		4.3

		4.4

		4.5

		4.6

		4.7

		4.8

		4.9

		5

		5.1

		5.2

		5.3

		5.4

		5.5

		5.6

		5.7

		5.8

		5.9

		6

		6.1

		6.2

		6.3

		6.4

		6.5

		6.6

		6.7

		6.8

		6.9

		7

		7.1

		7.2

		7.3

		7.4

		7.5

		7.6

		7.7

		7.8

		7.9

		8

		8.1

		8.2

		8.3

		8.4

		8.5

		8.6

		8.7

		8.8

		8.9

		9

		9.1

		9.2

		9.3

		9.4

		9.5

		9.6

		9.7

		9.8

		9.9

		10

		10.1

		10.2

		10.3

		10.4

		10.5

		10.6

		10.7

		10.8

		10.9

		11

		11.1

		11.2

		11.3

		11.4

		11.5

		20



f - f0 (MHz)

I / Imax (dB)

-70

-70

-69.5740320731

-69.1148631841

-68.6516127465

-68.1842075478

-67.712572388

-67.2366300071

-66.7563010086

-66.2715037807

-65.7821544124

-65.2881666072

-64.7894515911

-64.2859180171

-63.7774718649

-63.2640163358

-62.7454517417

-62.2216753892

-61.692581458

-61.158060872

-60.6180011653

-60.0722863396

-59.5207967152

-58.9634087738

-58.3999949926

-57.8304236694

-57.2545587384

-56.6722595756

-56.0833807932

-55.4877720225

-54.8852776841

-54.2757367454

-53.658982463

-53.0348421112

-52.4031366928

-51.7636806337

-51.1162814586

-50.4607394467

-49.796847266

-49.1243895853

-48.4431426619

-47.7528739026

-47.0533413976

-46.3442934248

-45.6254679223

-44.8965919275

-44.157380981

-43.4075384932

-42.6467550718

-41.8747078087

-41.0910595264

-40.295457981

-39.4875350262

-38.6669057367

-37.8331674983

-36.9858990714

-36.1246596395

-35.2489878618

-34.3584009573

-33.4523938614

-32.5304385121

-31.5919833516

-30.6364531634

-29.6632494186

-28.6717513785

-27.6613183107

-26.6312933252

-25.5810095666

-24.5097998151

-23.4170110221

-22.3020259826

-21.1642953344

-20.0033844927

-18.8190421604

-17.611299906

-16.3806161807

-15.128083151

-13.8557204917

-12.5668853427

-11.2668279572

-9.9634091744

-8.6679517007

-7.3960964441

-6.1683544332

-5.0098050844

-3.9482390946

-3.0102999566

-2.2161371597

-1.5744456856

-1.0803351198

-0.7172239973

-0.4616596487

-0.288637242

-0.1754927194

-0.1038008819

-0.0596997325

-0.0333442477

-0.0180496868

-0.0094433712

-0.0047585908

-0.0022996093

-0.0010601599

-0.0004632789

-0.0001903882

-0.0000728619

-0.0000256472

-0.000008172

-0.000002308

-0.0000005616

-0.0000001131

-0.0000000178

-0.000000002

-0.0000000001

-0

-0

0

0

0

-0

-0

-0.0000000001

-0.000000002

-0.0000000178

-0.0000001131

-0.0000005616

-0.000002308

-0.000008172

-0.0000256472

-0.0000728619

-0.0001903882

-0.0004632789

-0.0010601599

-0.0022996093

-0.0047585908

-0.0094433712

-0.0180496868

-0.0333442477

-0.0596997325

-0.1038008819

-0.1754927194

-0.288637242

-0.4616596487

-0.7172239973

-1.0803351198

-1.5744456856

-2.2161371597

-3.0102999566

-3.9482390946

-5.0098050844

-6.1683544332

-7.3960964441

-8.6679517007

-9.9634091744

-11.2668279572

-12.5668853427

-13.8557204917

-15.128083151

-16.3806161807

-17.611299906

-18.8190421604

-20.0033844927

-21.1642953344

-22.3020259826

-23.4170110221

-24.5097998151

-25.5810095666

-26.6312933252

-27.6613183107

-28.6717513785

-29.6632494186

-30.6364531634

-31.5919833516

-32.5304385121

-33.4523938614

-34.3584009573

-35.2489878618

-36.1246596395

-36.9858990714

-37.8331674983

-38.6669057367

-39.4875350262

-40.295457981

-41.0910595264

-41.8747078087

-42.6467550718

-43.4075384932

-44.157380981

-44.8965919275

-45.6254679223

-46.3442934248

-47.0533413976

-47.7528739026

-48.4431426619

-49.1243895853

-49.796847266

-50.4607394467

-51.1162814586

-51.7636806337

-52.4031366928

-53.0348421112

-53.658982463

-54.2757367454

-54.8852776841

-55.4877720225

-56.0833807932

-56.6722595756

-57.2545587384

-57.8304236694

-58.3999949926

-58.9634087738

-59.5207967152

-60.0722863396

-60.6180011653

-61.158060872

-61.692581458

-62.2216753892

-62.7454517417

-63.2640163358

-63.7774718649

-64.2859180171

-64.7894515911

-65.2881666072

-65.7821544124

-66.2715037807

-66.7563010086

-67.2366300071

-67.712572388

-68.1842075478

-68.6516127465

-69.1148631841

-69.5740320731

-70

-70



ENG-OB spectrum mask

		-12

		-6

		-4.2

		-3.8

		3.8

		4.2

		6

		12



Frequency relative to centre of DVB-T-channel (MHz)

Power level measured in 4 kHz bandwidth, where 0 dB corresponds to the total output power

-120

-95

-83

-32.8

-32.8

-83

-95

-120




_1085989463.xls
Pdet2

		Pdet for Envelope Detector (PGM: PDET2)

		Pfa [%]		S/N [dB]		Pdet [%]		Slope [%/dB]

		1.00E-03		4		9.515		4.27

				4.5		11.901		5.31

				5		14.859		6.56

				5.5		18.49		8

				6		22.888		9.62

				6.5		28.132		11.37

				7		34.257		13.12

				7.5		41.233		14.74

				8		48.942		16.01

				8.5		57.154		16.71

				9		65.527		16.63

				9.5		73.635		15.64

				10		81.023		13.76

				10.5		87.29		11.21

				11		92.182		8.34

				11.5		95.649		5.59

				12		97.846		3.31

				12.5		99.069		1.71

				13		99.657		0.75

				13.5		99.895		0.27

				14		99.974		0.08

		1.00E-04		4		2.804		1.68

				4.5		3.783		2.26

				5		5.095		3.02

				5.5		6.843		4.02

				6		9.155		5.29

				6.5		12.179		6.87

				7		16.075		8.77

				7.5		21		10.97

				8		27.075		13.35

				8.5		34.347		15.71

				9		42.736		17.76

				9.5		51.994		19.11

				10		61.679		19.41

				10.5		71.191		18.39

				11		79.858		16.06

				11.5		87.094		12.75

				12		92.546		9.05

				12.5		96.192		5.64

				13		98.316		3.02

				13.5		99.371		1.36

				14		99.807		0.5

				14.5		99.953		0.15

		1.00E-05		5		1.475		1.14

				5.5		2.162		1.64

				6		3.145		2.34

				6.5		4.541		3.3

				7		6.505		4.62

				7.5		9.228		6.35

				8		12.932		8.55

				8.5		17.852		11.2

				9		24.186		14.18

				9.5		32.039		17.21

				10		41.331		19.84

				10.5		51.726		21.51

				11		62.6		21.67

				11.5		73.101		20

				12		82.332		16.66

				12.5		89.598		12.3

				13		94.626		7.89

				13.5		97.622		4.3

				14		99.123		1.93

				14.5		99.739		0.7

				15		99.939		0.2

				15.5		99.989		0.04

		1.00E-06		6.5		1.503		1.38

				7		2.358		2.09

				7.5		3.646		3.13

				8		5.557		4.61

				8.5		8.341		6.64

				9		12.294		9.29

				9.5		17.728		12.55

				10		24.904		16.2

				10.5		33.919		19.79

				11		44.579		22.64

				11.5		56.301		23.9

				12		68.121		22.95

				12.5		78.879		19.7

				13		87.557		14.82

				13.5		93.637		9.55

				14		97.251		5.14

				14.5		99.027		2.25

				15		99.727		0.77

				15.5		99.942		0.2

		1.00E-07		7.5		1.244		1.33

				8		2.095		2.13

				8.5		3.446		3.36

				9		5.549		5.17

				9.5		8.736		7.72

				10		13.399		11.08

				10.5		19.932		15.15

				11		28.599		19.51

				11.5		39.365		23.37

				12		51.714		25.64

				12.5		64.593		25.35

				13		76.591		22.15

				13.5		86.378		16.73

				14		93.211		10.65

				14.5		97.19		5.55

				15		99.067		2.3

				15.5		99.761		0.73
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		1.00E-08		8.5		1.289		1.53

				9		2.294		2.57

				9.5		3.959		4.21

				10		6.636		6.66

				10.5		10.78		10.1

				11		16.892		14.5

				11.5		25.381		19.5

				12		36.341		24.18

				12.5		49.294		27.21

				13		63.067		27.26

				13.5		75.985		23.81

				14		86.437		17.68

				14.5		93.55		10.85

				15		97.505		5.33

				15.5		99.245		2.02

				16		99.829		0.57

				16.5		99.972		0.11

		1.00E-09		9.5		1.62		2.06

				10		2.997		3.58
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				11.5		8.19		9.29
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				12.5		22.82		20.68

				13		34.723		26.73

				13.5		49.196		30.56

				14		64.599		30.18
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				15.5		95.59		9.03

				16		98.618		3.63

				16.5		99.682		1.06

				17		99.949		0.21

		1.00E-11		11		2.095		3.01

				11.5		4.172		5.53

				12		7.868		9.56

				12.5		14.002		15.27

				13		23.341		22.2

				13.5		36.142		28.73

				14		51.606		32.36

				14.5		67.671		30.88

				15		81.637		24.21

				15.5		91.482		15.07

				16		96.915		7.15

				16.5		99.17		2.48

				17		99.843		0.59
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		1.00E-12		11.5		2.007		3.08

				12		4.174		5.86

				12.5		8.151		10.4

				13		14.884		16.86

				13.5		25.21		24.51

				14		39.255		31.23

				14.5		55.795		33.95

				15		72.206		30.56

				15.5		85.509		22.01

				16		94.014		12.19

				16.5		98.137		4.97

				17		99.587		1.42

				17.5		99.939		0.27





Tabelle1

		1.00E-03

						Pfa

						1.00E-03		1.00E-04		1.00E-05		1.00E-06		1.00E-07		1.00E-08		1.00E-09		1.00E-10		1.00E-11		1.00E-12

		S/N		4		9.515		2.804

				4.5		11.901		3.783

				5		14.859		5.095		1.475

				5.5		18.49		6.843		2.162

				6		22.888		9.155		3.145

				6.5		28.132		12.179		4.541		1.503

				7		34.257		16.075		6.505		2.358

				7.5		41.233		21		9.228		3.646		1.244

				8		48.942		27.075		12.932		5.557		2.095

				8.5		57.154		34.347		17.852		8.341		3.446		1.289

				9		65.527		42.736		24.186		12.294		5.549		2.294

				9.5		73.635		51.994		32.039		17.728		8.736		3.959		1.62

				10		81.023		61.679		41.331		24.904		13.399		6.636		2.997		1.211

				10.5		87.29		71.191		51.726		33.919		19.932		10.78		5.34		2.402

				11		92.182		79.858		62.6		44.579		28.599		16.892		9.158		4.538		2.095

				11.5		95.649		87.094		73.101		56.301		39.365		25.381		15.053		8.19		4.172		2.007

				12		97.846		92.546		82.332		68.121		51.714		36.341		23.565		14.064		7.868		4.174

				12.5		99.069		96.192		89.598		78.879		64.593		49.294		34.889		22.82		14.002		8.151

				13		99.657		98.316		94.626		87.557		76.591		63.067		48.535		34.723		23.341		14.884

				13.5		99.895		99.371		97.622		93.637		86.378		75.985		63.144		49.196		36.142		25.21

				14		99.974		99.807		99.123		97.251		93.211		86.437		76.736		64.599		51.606		39.255

				14.5				99.953		99.739		99.027		97.19		93.55		87.455		78.601		67.671		55.795

				15						99.939		99.727		99.067		97.505		94.42		89.17		81.637		72.206

				15.5						99.989		99.942		99.761		99.245		98.031		95.59		91.482		85.509

				16										99.955		99.829		99.473		98.618		96.915		94.014

				16.5												99.972		99.898		99.682		99.17		98.137

				17														99.986		99.949		99.843		99.587

				17.5																		99.98		99.939





Pd

		4		4		4		4		4		4		4		4		4		4

		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5

		5		5		5		5		5		5		5		5		5		5

		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5

		6		6		6		6		6		6		6		6		6		6

		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5

		7		7		7		7		7		7		7		7		7		7

		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		8		8		8		8		8		8		8		8		8		8

		8.5		8.5		8.5		8.5		8.5		8.5		8.5		8.5		8.5		8.5
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		11.5		11.5		11.5		11.5		11.5		11.5		11.5		11.5		11.5		11.5

		12		12		12		12		12		12		12		12		12		12

		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5

		13		13		13		13		13		13		13		13		13		13

		13.5		13.5		13.5		13.5		13.5		13.5		13.5		13.5		13.5		13.5

		14		14		14		14		14		14		14		14		14		14

		14.5		14.5		14.5		14.5		14.5		14.5		14.5		14.5		14.5		14.5

		15		15		15		15		15		15		15		15		15		15

		15.5		15.5		15.5		15.5		15.5		15.5		15.5		15.5		15.5		15.5

		16		16		16		16		16		16		16		16		16		16

		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5

		17		17		17		17		17		17		17		17		17		17

		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5
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2.804
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3.783
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4.541
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34.257
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6.505

2.358

41.233
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9.228

3.646

1.244

48.942
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12.932

5.557
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57.154
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17.852

8.341

3.446

1.289
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24.186

12.294

5.549
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51.994
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17.728
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3.959
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81.023

61.679

41.331

24.904

13.399

6.636

2.997

1.211

87.29

71.191

51.726

33.919

19.932

10.78

5.34

2.402

92.182

79.858

62.6

44.579

28.599

16.892

9.158

4.538

2.095

95.649

87.094

73.101

56.301

39.365

25.381

15.053

8.19

4.172

2.007

97.846

92.546

82.332

68.121

51.714

36.341

23.565

14.064

7.868

4.174

99.069

96.192

89.598

78.879

64.593

49.294

34.889

22.82

14.002

8.151

99.657

98.316

94.626

87.557

76.591

63.067

48.535

34.723

23.341

14.884

99.895

99.371

97.622

93.637

86.378

75.985

63.144

49.196

36.142

25.21

99.974

99.807

99.123

97.251

93.211

86.437

76.736

64.599

51.606

39.255

99.953

99.739

99.027

97.19

93.55

87.455

78.601

67.671

55.795

99.939

99.727

99.067

97.505

94.42

89.17

81.637

72.206

99.989

99.942

99.761

99.245

98.031

95.59

91.482

85.509

99.955

99.829

99.473

98.618

96.915

94.014

99.972

99.898

99.682

99.17

98.137

99.986

99.949

99.843

99.587

99.98

99.939
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Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 17 dBW, high

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin  (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 0 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 17 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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f - f0 (MHz)
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ENG-OB spectrum mask
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Frequency relative to centre of DVB-T-channel (MHz)

Power level measured in 4 kHz bandwidth, where 0 dB corresponds to the total output power
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Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 17 dBW, high

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 1.6 MHz (high selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin  (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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ENG-OB 0 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    0 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

11.89

0.14

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

413

264.02

283.28

225.02

141.98

161.94

128.64

81.14

97.46

77.39

48.54

61.16

48.35

29.42

39.35

30.57

17.38

25.3

18.99

10.06

15.96

11.59

6.06

10.11

7.3

3.94

6.75

4.94

2.77

4.9

3.64

2.09

3.89

2.92

1.71

3.36

2.54

1.49

3.09

2.35

1.39

2.99

2.27

1.35

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34

2.98

2.26

1.34



ENG-OB 17 dBW, low

		0		0		0		0		0

		0.5		0.5		0.5		5		5

		1		1		1		10		10

		1.5		1.5		1.5		15		15

		2		2		2		20		20

		2.5		2.5		2.5		25		25

		3		3		3		30		30

		3.5		3.5		3.5		35		35

		4		4		4		40		40

		4.5		4.5		4.5		45		45

		5		5		5		50		50

		5.5		5.5		5.5

		6		6		6

		6.5		6.5		6.5

		7		7		7

		7.5		7.5		7.5

		8		8		8

		8.5		8.5		8.5

		9		9		9

		9.5		9.5		9.5

		10		10		10

		10.5		10.5		10.5

		11		11		11

		11.5		11.5		11.5

		12		12		12

		12.5		12.5		12.5

		13		13		13

		13.5		13.5		13.5

		14		14		14

		14.5		14.5		14.5

		15		15		15

		15.5		15.5		15.5

		16		16		16

		16.5		16.5		16.5

		17		17		17

		17.5		17.5		17.5

		18		18		18

		18.5		18.5		18.5

		19		19		19

		19.5		19.5		19.5

		20		20		20

		20.5		20.5		20.5

		21		21		21

		21.5		21.5		21.5

		22		22		22

		22.5		22.5		22.5

		23		23		23

		23.5		23.5		23.5

		24		24		24

		24.5		24.5		24.5

		25		25		25

		25.5		25.5		25.5

		26		26		26

		26.5		26.5		26.5

		27		27		27

		27.5		27.5		27.5

		28		28		28

		28.5		28.5		28.5

		29		29		29

		29.5		29.5		29.5

		30		30		30

		30.5		30.5		30.5

		31		31		31

		31.5		31.5		31.5

		32		32		32

		32.5		32.5		32.5

		33		33		33

		33.5		33.5		33.5

		34		34		34

		34.5		34.5		34.5

		35		35		35

		35.5		35.5		35.5

		36		36		36

		36.5		36.5		36.5

		37		37		37

		37.5		37.5		37.5

		38		38		38

		38.5		38.5		38.5

		39		39		39

		39.5		39.5		39.5

		40		40		40

		40.5		40.5		40.5

		41		41		41

		41.5		41.5		41.5

		42		42		42

		42.5		42.5		42.5

		43		43		43

		43.5		43.5		43.5

		44		44		44

		44.5		44.5		44.5

		45		45		45

		45.5		45.5		45.5

		46		46		46

		46.5		46.5		46.5

		47		47		47

		47.5		47.5		47.5

		48		48		48

		48.5		48.5		48.5

		49		49		49

		49.5		49.5		49.5

		50		50		50



Radar:          Noise-level: -140.8 dBW/MHz
                     IF-bandwidth: 6 MHz (low selectivity)

Signal:         ENG-OB 2k carriers / 8 MHz bandwidth
                    17 dBW EIRP

I/N = -12 dB

I/N = -10 dB

I/N = -6 dB

max. RF overload

min. RF overload

Centre frequency separation Df (MHz)

Necessary separation distance rmin (km)

Necessary separation distance rmin (km) vs. centre frequency offset Df (MHz)
for ENG-OB OFDM signal interfering into radar receiver
Parameter: Max. tolerable interference-level-to-noise-level-ratio at radar receiver
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RF overload separation

		0		0		0		0

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8

		9		9		9		9

		10		10		10		10

		11		11		11		11

		12		12		12		12

		13		13		13		13

		14		14		14		14

		15		15		15		15



-39 dBm / 17 dBW

-39 dBm / 0 dBW

-20 dBm / 17 dBW

-20 dBm / 0 dBW

Margin K (dB)

Separation distance d (km)

Separation distances necessary to prevent radar receiver front-end saturation

16.35

1.33

1.04

0.14

19.04

1.51

1.17

0.15

22.04

1.72

1.33

0.17

25.36

1.97

1.51

0.19

29.02

2.25

1.72

0.22

33.05

2.57

1.97

0.25

37.47

2.96

2.25

0.28

42.36

3.41

2.57

0.31

47.76

3.94

2.96

0.35

53.75

4.57

3.41

0.39

60.42

5.32

3.94

0.44

67.86

6.22

4.57

0.5

76.18

7.29

5.32

0.56

85.49

8.57

6.22

0.63

95.93

10.09

7.29

0.72

107.64

11.89

8.57

0.81



High selectivity filter

		-20

		-6

		-5.9

		-5.8

		-5.7

		-5.6

		-5.5

		-5.4

		-5.3

		-5.2

		-5.1

		-5

		-4.9

		-4.8

		-4.7

		-4.6

		-4.5

		-4.4

		-4.3

		-4.2

		-4.1

		-4

		-3.9

		-3.8

		-3.7

		-3.6

		-3.5

		-3.4

		-3.3

		-3.2

		-3.1

		-3

		-2.9

		-2.8

		-2.7

		-2.6

		-2.5

		-2.4

		-2.3

		-2.2

		-2.1

		-2

		-1.9

		-1.8

		-1.7

		-1.6

		-1.5

		-1.4

		-1.3

		-1.2

		-1.1

		-1

		-0.9

		-0.8

		-0.7

		-0.6

		-0.5

		-0.4

		-0.3

		-0.2

		-0.1

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6

		0.7

		0.8

		0.9

		1

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		2

		2.1

		2.2

		2.3

		2.4

		2.5

		2.6

		2.7

		2.8

		2.9

		3

		3.1

		3.2

		3.3

		3.4

		3.5

		3.6

		3.7

		3.8

		3.9

		4

		4.1

		4.2

		4.3

		4.4

		4.5

		4.6

		4.7

		4.8

		4.9

		5

		5.1

		5.2

		5.3

		5.4

		5.5

		5.6

		5.7

		5.8

		5.9

		6

		20



f - f0 (MHz)

I / Imax (dB)

-70

-70

-69.4209624683

-68.8270410946

-68.2227901483

-67.6078439545

-66.9818170704

-66.3443028342

-65.694871779

-65.0330698944

-64.3584167205

-63.6704032528

-62.9684896354

-62.2521026164

-61.5206327355

-60.7734312096

-60.0098064758

-59.2290203461

-58.4302837209

-57.6127517975

-56.7755187032

-55.9176114648

-55.0379832168

-54.1355055285

-53.2089597099

-52.2570269296

-51.2782769449

-50.271155205

-49.2339680381

-48.1648655738

-47.0618219766

-45.9226124708

-44.7447865234

-43.5256364028

-42.2621601505

-40.9510177775

-39.58847922

-38.1703622605

-36.6919582477

-35.1479430732

-33.5322706072

-31.8380459538

-30.0573771781

-28.1812082888

-26.199147316

-24.0993312333

-21.8684389371

-19.4921372757

-16.9566848676

-14.2535332869

-11.391478795

-8.4263822141

-5.5215509452

-3.0102999566

-1.2827287703

-0.4143726321

-0.0999578649

-0.0169315802

-0.0016980464

-0.0000662676

-0.0000002589

0

-0.0000002589

-0.0000662676

-0.0016980464

-0.0169315802

-0.0999578649

-0.4143726321

-1.2827287703

-3.0102999566

-5.5215509452

-8.4263822141

-11.391478795

-14.2535332869

-16.9566848676

-19.4921372757

-21.8684389371

-24.0993312333

-26.199147316

-28.1812082888

-30.0573771781

-31.8380459538

-33.5322706072

-35.1479430732

-36.6919582477

-38.1703622605

-39.58847922

-40.9510177775

-42.2621601505

-43.5256364028

-44.7447865234

-45.9226124708

-47.0618219766

-48.1648655738

-49.2339680381

-50.271155205

-51.2782769449

-52.2570269296

-53.2089597099

-54.1355055285

-55.0379832168

-55.9176114648

-56.7755187032

-57.6127517975

-58.4302837209

-59.2290203461

-60.0098064758

-60.7734312096

-61.5206327355

-62.2521026164

-62.9684896354

-63.6704032528

-64.3584167205

-65.0330698944

-65.694871779

-66.3443028342

-66.9818170704

-67.6078439545

-68.2227901483

-68.8270410946

-69.4209624683

-70.0049015051

-70



Low selectivity filter

		-20

		-11.5

		-11.4

		-11.3

		-11.2

		-11.1

		-11

		-10.9

		-10.8

		-10.7

		-10.6

		-10.5

		-10.4

		-10.3

		-10.2

		-10.1

		-10

		-9.9

		-9.8

		-9.7

		-9.6

		-9.5

		-9.4

		-9.3

		-9.2

		-9.1

		-9

		-8.9

		-8.8

		-8.7

		-8.6

		-8.5

		-8.4

		-8.3

		-8.2

		-8.1

		-8

		-7.9

		-7.8

		-7.7

		-7.6

		-7.5

		-7.4

		-7.3

		-7.2

		-7.1

		-7

		-6.9

		-6.8

		-6.7

		-6.6

		-6.5

		-6.4

		-6.3

		-6.2

		-6.1

		-6

		-5.9

		-5.8

		-5.7

		-5.6

		-5.5

		-5.4

		-5.3

		-5.2

		-5.1

		-5

		-4.9

		-4.8

		-4.7

		-4.6

		-4.5

		-4.4

		-4.3

		-4.2

		-4.1

		-4

		-3.9

		-3.8

		-3.7

		-3.6

		-3.5

		-3.4

		-3.3

		-3.2

		-3.1

		-3

		-2.9

		-2.8

		-2.7

		-2.6

		-2.5

		-2.4

		-2.3

		-2.2

		-2.1

		-2

		-1.9

		-1.8

		-1.7

		-1.6

		-1.5

		-1.4

		-1.3

		-1.2

		-1.1

		-1

		-0.9

		-0.8

		-0.7

		-0.6

		-0.5

		-0.4

		-0.3

		-0.2

		-0.1

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6

		0.7

		0.8

		0.9

		1

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		2

		2.1

		2.2

		2.3

		2.4

		2.5

		2.6

		2.7

		2.8

		2.9

		3

		3.1

		3.2

		3.3

		3.4

		3.5

		3.6

		3.7

		3.8

		3.9

		4

		4.1

		4.2

		4.3

		4.4

		4.5

		4.6

		4.7

		4.8

		4.9

		5

		5.1

		5.2

		5.3

		5.4

		5.5

		5.6

		5.7

		5.8

		5.9

		6

		6.1

		6.2

		6.3

		6.4

		6.5

		6.6

		6.7

		6.8

		6.9

		7

		7.1

		7.2

		7.3

		7.4

		7.5

		7.6

		7.7

		7.8

		7.9

		8

		8.1

		8.2

		8.3

		8.4

		8.5

		8.6

		8.7

		8.8

		8.9

		9

		9.1

		9.2

		9.3

		9.4

		9.5

		9.6

		9.7

		9.8

		9.9

		10

		10.1

		10.2

		10.3

		10.4

		10.5

		10.6

		10.7

		10.8

		10.9

		11

		11.1

		11.2

		11.3

		11.4

		11.5

		20



f - f0 (MHz)

I / Imax (dB)

-70

-70

-69.5740320731

-69.1148631841

-68.6516127465

-68.1842075478

-67.712572388

-67.2366300071

-66.7563010086

-66.2715037807

-65.7821544124

-65.2881666072

-64.7894515911

-64.2859180171

-63.7774718649

-63.2640163358

-62.7454517417

-62.2216753892

-61.692581458

-61.158060872

-60.6180011653

-60.0722863396

-59.5207967152

-58.9634087738

-58.3999949926

-57.8304236694

-57.2545587384

-56.6722595756

-56.0833807932

-55.4877720225

-54.8852776841

-54.2757367454

-53.658982463

-53.0348421112

-52.4031366928

-51.7636806337

-51.1162814586

-50.4607394467

-49.796847266

-49.1243895853

-48.4431426619

-47.7528739026

-47.0533413976

-46.3442934248

-45.6254679223

-44.8965919275

-44.157380981

-43.4075384932

-42.6467550718

-41.8747078087

-41.0910595264

-40.295457981

-39.4875350262

-38.6669057367

-37.8331674983

-36.9858990714

-36.1246596395

-35.2489878618

-34.3584009573

-33.4523938614

-32.5304385121

-31.5919833516

-30.6364531634

-29.6632494186

-28.6717513785

-27.6613183107

-26.6312933252

-25.5810095666

-24.5097998151

-23.4170110221

-22.3020259826

-21.1642953344

-20.0033844927

-18.8190421604

-17.611299906

-16.3806161807

-15.128083151

-13.8557204917

-12.5668853427

-11.2668279572

-9.9634091744

-8.6679517007

-7.3960964441

-6.1683544332

-5.0098050844

-3.9482390946

-3.0102999566

-2.2161371597

-1.5744456856

-1.0803351198

-0.7172239973

-0.4616596487

-0.288637242

-0.1754927194

-0.1038008819

-0.0596997325

-0.0333442477

-0.0180496868

-0.0094433712

-0.0047585908

-0.0022996093

-0.0010601599

-0.0004632789

-0.0001903882

-0.0000728619

-0.0000256472

-0.000008172

-0.000002308

-0.0000005616

-0.0000001131

-0.0000000178

-0.000000002

-0.0000000001

-0

-0

0

0

0

-0

-0

-0.0000000001

-0.000000002

-0.0000000178

-0.0000001131

-0.0000005616

-0.000002308

-0.000008172

-0.0000256472

-0.0000728619

-0.0001903882

-0.0004632789

-0.0010601599

-0.0022996093

-0.0047585908

-0.0094433712

-0.0180496868

-0.0333442477

-0.0596997325

-0.1038008819

-0.1754927194

-0.288637242

-0.4616596487

-0.7172239973

-1.0803351198

-1.5744456856

-2.2161371597

-3.0102999566

-3.9482390946

-5.0098050844

-6.1683544332

-7.3960964441

-8.6679517007

-9.9634091744

-11.2668279572

-12.5668853427

-13.8557204917

-15.128083151

-16.3806161807

-17.611299906

-18.8190421604

-20.0033844927

-21.1642953344

-22.3020259826

-23.4170110221

-24.5097998151

-25.5810095666

-26.6312933252

-27.6613183107

-28.6717513785

-29.6632494186

-30.6364531634

-31.5919833516

-32.5304385121

-33.4523938614

-34.3584009573

-35.2489878618

-36.1246596395

-36.9858990714

-37.8331674983

-38.6669057367

-39.4875350262

-40.295457981

-41.0910595264

-41.8747078087

-42.6467550718

-43.4075384932

-44.157380981

-44.8965919275

-45.6254679223

-46.3442934248

-47.0533413976

-47.7528739026

-48.4431426619

-49.1243895853

-49.796847266

-50.4607394467

-51.1162814586

-51.7636806337

-52.4031366928

-53.0348421112

-53.658982463

-54.2757367454

-54.8852776841

-55.4877720225

-56.0833807932
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ENG-OB spectrum mask
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Frequency relative to centre of DVB-T-channel (MHz)

Power level measured in 4 kHz bandwidth, where 0 dB corresponds to the total output power
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