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Stay tuned 8.33 kHz channel spacing below flight level 195



EUROCONTROL



Purpose and Background Information



Europe is getting ready for the final phase of the deployment of 8.33 kHz radios. The proposed mandatory use throughout the European airspace by 2018 will solve the long standing frequency congestion problem for at least a decade. The consequences of frequency congestion are significant. They include constrained European economic development, an inability to maintain optimum safety levels, a significant increase in air traffic delay and the loss of flexibility in the introduction of operational improvements. The continuation of the deployment of 8.33 kHz channel spacing is the only realistic proven solution to meet the forecast demand for new frequencies in the mid to long term. Although the costs of the implementation of 8.33 kHz channel spacing below FL195 are significant and the economic impact is not the same for all stakeholders, the overall benefits are significant for European aviation. The proposed phased implementation approach for flights below FL195 provides the best compromise for an affordable transition for all stakeholders as well as minimising implementation risks.



131.400 - 131.975 Operational Control (OPC)



121.550 - 121.9917 121.475 - 121.525 Emergency & Guard Band Aerodrome Surface 123.100 Search And Rescue 118



120



122



124



Low band



126



FM band



128



VHF R/T



130



132



High band



The Aeronautical Mobile Route Service Frequencies Band 117.975 - 137 MHz



136.700 - 136.975 VHF Data Link



134



136 137



MHz



The Problem: Frequency Congestion



What is Frequency Congestion? The frequency band 117.975 - 137 MHz is allocated on a worldwide basis to the Aeronautical Mobile Service (AM(R)S) and it is used mainly for aeronautical air/ground voice communications and air/ground data communications. This band can support 760 channels if these channels are spaced by 25 kHz. The same channel can be assigned again at a different location as long as the distance between them is sufficient to avoid interference. ICAO has established frequency planning rules to determine when frequency re-use is possible. These rules minimise the risk of a user experiencing interference from other users of the same channel.



There are a finite number of channels a n d f i xe d p l a n n i n g rules, but there is a continued demand for new frequenc y assignments which is increasingly difficult to satisfy.



ICAO collects all the frequency assignments in the Aeronautical Mobile Route Service band and publishes them in a table known as the COM2 table. The total number of assignments in the COM2 table has grown continuously for the past 10 years. It does not seem to be significantly affected by economic crises nor reductions in air traffic movements.
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Evolution of the ICAO COM2 Assignments
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The very high number of frequency assignments in the central European region means that a readily available frequency can rarely be found in this region. In the figure below, the black region over the centre of Europe is the area where no Area Control Centre frequencies are available in the COM2 table.



Number of ACC frequencies available at each geographical location Source FUA Study



What are the Consequences of Frequency Congestion? The inability to provide suitable frequency assignments is a severe constraint on operational improvements such as: n 



the creation and modification of ATC sectors to better match traffic flows the creation and modification of services such as Approach, Tower, Flight Information Services, etc. n the provision of backup services and spare assignments for avoiding interference n the satisfaction of pan-European requirements such as accommodating VHF Data Link (VDL) services. n 



For more than ten years a significant number of frequency requests have not been satisfied.



These operational improvements deliver significant benefits such as reduced flight delays and increased airspace capacity, so the shortage of available frequencies has a direct impact on air traffic management.
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The solution: Reducing channel spacing All proposed solutions to the frequency shortage problem have been analysed. These included optimising frequency usage and making use of new technologies. However, the conclusion was that the only realistic, proven option to solve the medium to long term frequency congestion problem is to reduce channel spacing to 8.33 kHz.



8.33 kHz channel spacing The introduction of 8.33 kHz channel spacing requires the reduction of the width of the communication channels from 25 kHz to 8.33 kHz (i.e. one third). This allows for the creation of three communications channels where before there was only one.
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However, the two additional communication channels are not always usable due to adjacent 25 kHz assignments and ground site technical constraints.
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The radio channel width has already been reduced on four occasions since the 1950s to increase the number of channels: from 200 kHz to 100 kHz in the 1950s, to 50 kHz in the 1960s, to 25 kHz in 1972 and finally the reduction to 8.33 kHz started in 1999.



The 8.33 Regulation In 2005, the European Commission issued a mandate to EUROCONTROL for the development of a draft implementing rule on Air-Ground Voice Channel Spacing to provide a suitable regulatory framework for the European deployment of the 8.33 kHz technology. This mandate was addressed in two parts: the deployment of 8.33 kHz channel spacing in the airspace above flight level 195 This first part was completed with the publication of the Commission Regulation (EC) No 1265/2007 in the Official Journal of the European Union on 27 October 2007. n the extension of the deployment of 8.33 kHz channel spacing to the airspace below flight level 195 EUROCONTROL is preparing an amendment to the published Commission Regulation. It is expected to be published in 2011. n 
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The next step: extension of 8.33 kHz channel spacing below FL 195 A full formal consultation will be launched in early 2011 leading to an update of the published implementing rule for 8.33 channel spacing expected in 2011.



The proposed approach to extend 8.33 kHz channel spacing below FL195 comprises three phases: Forward-Fit, an Interim Phase and the Final Phase.



2010 2011 2012 2013 2014 2015 2016 2017 2018



Forward Fit Interim Phase Final Phase



Forward-fit



Interim Phase



Final Phase



One year after the publication of the Implementing Rule n All aircraft and ground radios put into service must be 8.33 kHz-capable. n All aircraft and ground radios put onto the market must be 8.33 kHz-capable. n If a new radio is installed in an aircraft, even if it operates in airspace where radio carriage is not required, this radio should be 8.33 kHz-capable



By 1 January 2014 Aircraft operating under instrument flight rules (IFR) as general air traffic (GAT), in airspace classes A, B or C of the participating States*, mainly situated in the core area of Europe, must be equipped with 8.33 kHz- capable radios.



By 1 January 2018 All radios operating in the ICAO EUR region should have the 8.33 kHz channel spacing capability. ANSP ground radios are exempted.



Until 1 January 2014 Radios which are not 8.33 kHz-capable may be replaced by the same model/part number. Until 1 January 2018 Radios which are not 8.33 kHz-capable and are not impacted by the Interim Phase may be replaced by the same model/part number. The forward-fit phase does not require carriage of radios in airspace where there is currently no requirement to carry a radio.



By 31 December 2014 The participating States must have imple- mented a number of new 8.33 conversions equivalent to 25% of the total 25 kHz area control centre (ACC) assignments for which conversion is feasible (COM2 table of December 2010 used as baseline)



By 31 December 2018 All Member States and air navigation service providers must ensure that all frequency assignments in the aeronautical mobile communications service band are converted to 8.33 kHz channel spacing, except for cases where the conversion is not feasible.



By 31 December 2014 Frequencies used for operations control (OPC) must be converted to 8.33 kHz channel spacing. * The list of participating States will be included in the updated Implementing Rule



The above provisions will be applicable only to radios intended for operation in the aeronautical mobile communications service band (i.e. 117.975 to 137 MHz). Radios operating exclusively in frequencies which will remain within the 25 kHz channel spacing (i.e. the emergency frequency and VHF data link frequencies and some operations control frequencies) will be exempt. Transitional arrangements and an exemption policy for State aircraft will be defined.
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Benefits and Costs Without the extension of 8.33 kHz channel spacing, it is likely that only around 70% of the future requirement for frequencies in Europe can be met. The situation in the core area of Europe is much worse and, by the end of the decade, it is likely that only 10-20% of the requirement in the core area will be met. The lack of available frequencies will delay, or make impossible, airspace improvements to increase capacity. Simulations have shown that with the expected growth in traffic the average level of delay caused by capacity shortfalls throughout Europe in 2020 could be four times as high as the current level and seven times as high by 2025 if no action is taken. Although the extension of 8.33 kHz channel spacing will not fully resolve capacity problems, it will enable airspace re-structuring, which could reduce future delay costs between now and 2025 by over € 3 billion in present value terms. The costs of implementation, while substantial, are not unreasonable in the context of the benefits which may be achieved. The total costs are equivalent to about 12% of the delay savings achievable by 2025. Furthermore, the benefits of 8.33 kHz channel spacing will continue to accrue until the full benefits of the new measures provided for in the Future Communications Infrastructure begin to be realised.



The interim phase will temporarily reduce frequency congestion, by meeting approximately 90% of the overall European demand. Only the final phase will be able to meet 100% of the forecast demand for an extended period of time.



Trend in the frequency assignment success rate for all services
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Implementation costs (€m)



Interim phase



Final phase



Total



Ground



48



145



193



Civil IFR A/C



49



-



49



Civil VFR A/C



-



167



167



State A/C



-



226



226



Total



97



538



636



Aircraft retrofit costs are the major constituent of the costs, accounting for 70% of the total for full implementation.



Ground Systems € 193 m



State A/C € 226 m



Civil IFR A/C € 49 m Civil VFR A/C € 167 m



Some stakeholders are impacted more than others. The initial implementation of 8.33 kHz channel spacing above FL195 means that most commercial aircraft operators will already have equipped their aircraft with 8.33 kHz capable radios. Therefore, the 8.33 kHz channel spacing extension will have a higher impact on general aviation, including recreational aviation, and State aircraft. The proposed phased implementation approach provides an affordable transition for all stakeholders as well as minimising implementation risks. The final implementation date of 2018 provides general aviation with over seven years to complete the conversions. Transition arrangements are being defined for State aircraft.
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Frequently Asked Questions 



Who will have to change radios when 8.33 kHz is extended below FL195?







All aircraft and ground systems that are already compliant with the requirements listed in the implementing rule for Air-Ground Voice Channel Spacing (Commission Regulation (EC) No 1265/2007) for the airspace above FL195 do NOT have to be changed.



All the other radios that operate in the 117.975 to 137 mHz band will have to be changed with the exception of radios that operate exclusively in frequencies that will remain in 25 kHz channel spacing, which are: a. the emergency Frequency (121.5 MHz); b. the VHF data link frequencies; c. the Operations Control (OPC) frequency assignments: 131,525; 131,725 and 131,825 reserved for ACARS data link. In the Interim Phase the impact will be mostly on regional airlines and some air navigation service providers. In the Final Phase a great number of aviation stakeholders will be impacted, including general aviation, military and airport services such as control towers, fire brigades, handling, etc. 



Do the offset carrier systems (aka. Climax) have to be converted to 8.33 kHz spacing?







The 8.33 radios operational today do not support the operation of the offset carrier system with 8.33 kHz spaced frequencies (aka. 8.33 Climax).







Simulations show that both the retro-fit and the forward-fit of new radios capable of 8.33 climax would only deliver benefits after 2018, at a time when this benefit is no longer required because the Final Phase of 8.33 below FL195 will deliver enough conversions to meet all forecast demand. Both options also have significant costs that can not be justified by the small benefit provided by 2-leg Climax conversions after 2018.



Therefore, offset carrier system assignments can stay in 25 kHz channel spacing with no significant impact on the benefits expected from the implementation of 8.33 kHz in all European airspace. 



Will the implementing rule for 8.33 kHz below FL195 require compliance with the new Eurocae standard ED-23C?







Today’s 8.33 aircraft radios are compliant with the ED-23B standard. The new ED-23C standard, capable of supporting 8.33 climax and providing other improvements, is recommended but not required for the extension of 8.33 below FL195.
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Assessment based on the STATFOR air traffic forecast and the standard cost of delay



9







Has the effect of the recent economic downturn been considered in the 8.33 forecasts and simulations?







Yes. Our forecasts and simulations have taken into account the latest STATFOR medium term traffic forecast which indicates that from 2011 we should expect a return to the air traffic growth approaching the levels we have known in past years.







We have also looked into the trend of the demand for frequency assignment. It shows that even though there has been a reduction of frequency requests in the core area, the total number of frequencies coordinated in the ICAO COM2 table shows significant growth for all assignments, including the ATS related ones.



Additionally, we have also performed simulations to assess what the situation would be if the demand decreased to half of its expected level, and if there were no new demand until 2013. These simulations indicate that without 8.33 kHz channel spacing below FL195, Europe would still be suffering from serious frequency congestion.



Trend in the frequency assignment success rate Half of expected demand, no demand until 2013 Core Area, ACC and APP services
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Will 8.33 kHz channel spacing below FL195 be able to meet all future frequencies demand?







Yes. The future demand satisfaction has been projected until the year 2030. This shows that all anticipated demand can be met with the planned extension of 8.33 kHz below FL195.



Frequency Demand Satisfaction Rate ACC and APP service s- Core Area







Will the SESAR future communications infrastructure make 8.33 kHz channel spacing below FL195 unnecessary?







Voice services are not within the scope of the SESAR development. This infrastructure will support data link services.



The mobile communication infrastructure developed under the SESAR programme is composed of 3 segments: a. A specific airport communication segment to be deployed in some high traffic density airports b. A new ground-based communication segment (of the air/ground infrastructure) c. A satellite-based communication segment The initial operation of data link services (IOC) supported by the SESAR mobile communication infrastructure is scheduled for 2020. This date corresponds to the initial operation of the first segment (airport communication system). The mobile communication infrastructure will then be extended, based on the availability of and the needs for services supported by the other segments (new ground-based/satellite-based). Past experiences show that it can take 10 or 15 years for systems of this complexity to deliver full benefits in all phases of flight. Therefore the data link service provided by the new systems is not expected to change the usage of voice significantly up to 2030. A study is being planned to identify how voice communication will be used and operated beyond 2030 when data link communications is expected to be the primary means of communication. Depending on the result, the scope of the mobile communication infrastructure activities might be extended. A specific activity might be launched to address the definition and development of a new voice communication system. The initial operation of such a system is envisaged by about 2030. Up to this time, voice will be supported by VHF.



For more information José Roca Tel: +32 2 729 32 97 [email protected]



Website address: www.eurocontrol.int/833
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