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annex

EBU POSITION
WRC-03 agenda items concerning 
matters related to the use of the HF bands by the broadcasting service

0.
Requirements of additional bands for HFBC

0.1
Since 1991 broadcasters have required additional frequency bands: see EBU document SPB 487 and CEPT documents prepared for WARC-92 (Torremolinos).

0.2
WARC-92 satisfied only a small part of the spectrum requirements indicated by CEPT for HFBC.

1.
Introduction
1.1
There are two aspects of broadcasting in the HF bands that have a major influence on audibility of the transmissions. One is the noise, fading and distortion of the signal through the ionosphere while the other is the level of mutual interference caused by the congested nature of the HF broadcasting bands. The introduction of digital modulation will solve the first problem but additional spectrum is needed at the lower bands to reduce the mutual interference problem.

1.2
This document sets out the EBU position on issues of interest to broadcasting in the HF bands to be decided at the ITU World Radiocommunication Conference (2003) (WRC‑03).

2.
Spectrum requirements for HF Broadcasting
2.1
It has been evident for several decades that the spectrum available to the broadcasting service between 4 and 10 MHz is inadequate. The bands are ideal for short- and medium-range coverage (up to 2000 km) during daytime and are also needed to support longer-range services at night. In recent years, there has been a tendency for many broadcasters to improve the reliability of their transmissions by using short distance, single hop transmissions in the lower frequency bands to replace their long distance, multi-hop services. 

2.2
Since 2000, a comprehensive study of the use of the HF bands for broadcasting, aided by the better information now available through the regional coordination arrangements introduced by WRC‑97 as part of Article 12, demonstrates that the total shortfall in spectrum in the 6, 7 and 9 MHz broadcasting bands is at least 250 kHz. That is if the objective is limited just to eliminating co‑channel collisions. However, up to 800 kHz would be needed to eliminate adjacent channel collisions as well. 

2.3
In addition practical experience in planning supports this analysis, and various monitoring campaigns in Europe have confirmed a very congested situation in the 6, 7 and 9 MHz broadcasting bands. This congestion will increase in the years around the 2007 sunspot minimum as broadcasting operators are forced to use the lower HF broadcasting bands in order to maintain a viable quality of service. This conclusion on the extent of the spectrum shortfall for the broadcasting service is remarkably similar to the estimate of a 700 kHz shortfall contained in European Common Proposals submitted by CEPT to WARC‑92 (Document 20). Previously, the issue of spectrum adequacy had been examined by WARC-79. However, very little additional spectrum became available at 6 and 7 MHz bands and none below the 6 MHz band at either WARC‑79 or WARC‑92.

2.4
The imbalance of usage above and below 10 MHz is immediately obvious from the statistics and representative data given in Appendix 1. This information is derived from the incompatible spectrum requirements encountered in the Regional Coordination Groups which now form an integral part of the new Article 12 procedures for coordinating the seasonal HF broadcasting schedules. 

2.5
In finding a solution to the shortfall of spectrum available to the broadcasting service between 4 and 10 MHz it is necessary to consider factors associated with other services that will be affected by changes in band allocations. For example, spectrum congestion, sunspot effects and the very specific propagation conditions in the lower HF range concern all radio services operating in this frequency range. In particular, the conclusion reached on harmonizing the frequency allocations around 7 MHz at under agenda item 1.23 will limit the options available for dealing with agenda item 1.36. The location and extent of the band allocation to broadcasting around 7 MHz, resulting from a settlement of the 7 MHz realignment, will condition the decisions on where additional spectrum for broadcasting could be accommodated and may well conflict with choices based more precisely on considerations of service planning and scheduling constraints.


If the decisions taken at WRC-03 on the relevant HF agenda items result in less additional HFBC spectrum than as indicated in Appendix 2, studies are to be performed between WRC-03 and WRC-07, in order to establish the final reallocation. (Note: the bands indicated in Appendix 2 are parts of the bands proposed by a CEPT ECP at WARC-92, Torremolinos).

2.6
In view of the fact that PP-02 decided to delay the next WRC to 2007, at the earliest, and to reduce the ITU budget, it is now uncertain that the preliminary agenda item 2.5 concerning HF allocations originally envisaged for consideration in the 2005/6 timeframe will remain on the final agenda, as it depends on decisions in the ITU Council as well as the advice of WRC-03. Consequently, the EBU now sees the emphasis at WRC-03 as achieving allocation of additional spectrum to the broadcasting service within the bands noted in Resolution [XXX] (Annex 5.7-1 of the CPM Report). These repeat the additional bands proposed in the European Common Proposals for WARC-92, prior to which sharing and other studies were conducted (EBU SPB 207 and JIWP 10-6-8-9/1). 

2.7
Further delay and uncertainty in coming to decisions on the HF spectrum available for the broadcasting service will severely prejudice the development of the broadcasting service in the HF bands, noting in particular the efforts to improve audibility and quality of service through promoting the transition to digitally modulated emissions.

3.
Aspects on the agenda for WRC‑03
Note - The items appearing in the agenda for WRC‑03 that affect the future use of the HF bands for broadcasting are mentioned below, together with a statement of the EBU position.

3.1 WRC‑03 agenda item 1.2

“to review and take action, as required, on No. 5.134 and related Resolutions 517 (Rev.WRC-97) and 537 (WRC-97) and Recommendations 515 (Rev.WRC-97), 517 (HFBC-87), 519 (WARC-92) and Appendix 11, in the light of the studies and actions set out therein, having particular regard to the advancement of new modulation techniques, including digital techniques, capable of providing an optimum balance between sound quality, bandwidth and circuit reliability in the use of the HF bands allocated to the broadcasting service;”

3.1.1
Background
3.1.1.1
This item is directed towards the introduction of digital modulation techniques for broadcasting in the HF bands. The introduction of new modulation techniques is essential to the 

continued improvement and development of the HF broadcasting service and requires a number of coordinated actions to bring the technical regulations governing the use of and access to the HF bands allocated to the broadcasting service in line with the latest technological developments.

3.1.1.2
European industry and broadcasters have been spearheading the development and testing of new digital technology for use in the short, medium and long wave bands. As a result of concerted efforts in ITU-R SG 6, the modulation techniques to be considered under this agenda item are limited to just the digital modulation techniques recommended in Recommendation ITU-R BS.1514-1. 

3.1.1.3
WRC‑03 is therefore fully competent to set any necessary conditions for introducing digitally modulated emissions to the HF bands allocated to broadcasting using those techniques. 

3.1.2
EBU Position

3.1.2.1
EBU supports and encourages the introduction of digital system A in Recommendation ITU-R BS.1514-1 for use in the HF bands allocated to the broadcasting service.

3.1.2.2 EBU supports the comprehensive review of the regulatory and technical material referenced in the agenda item and any associated actions to advance the introduction of digital HF broadcasting and is of the opinion that the single method elaborated in section 5.1 of the CPM Report will satisfy the overall intent of the agenda item to include digitally modulated emissions in regulatory texts. 

3.1.2.3 EBU also has the following particular observations:

· concerning action on No. 5.134, EBU supports use of the WARC-92 extension bands by the broadcasting service from the envisaged date of 1 April 2007 with any recommended modulation system but strongly encouraging the use of digitally modulated emissions.

· concerning the use of SSB emissions, EBU members are not planning to introduce SSB but, as SSB forms part of the specification of digital system A in Recommendation ITU-R BS.1514-1 for simulcast operation, EBU is of the opinion that no action is necessary at this time to remove SSB from the procedures and specifications of the Radio Regulations.

· concerning the future of DSB analogue emissions, EBU supports the removal of references to cessation of DSB in 2015 in the expectation that digitally modulated emissions will gradually become the main standard in use without the need for mandatory intervention.
3.1.2.4
EBU would note however that studies in ITU-R and other fora have continued on the protection requirements that will need to be applied in respect of the introduction of digitally modulated emissions in the HF bands allocated to the broadcasting service and is of the opinion that the proposed Recommendation YYY in Annex 5.1-3 of the CPM Report should be clarified to show the precise information actually needed in the coordination process.

3.2
WRC‑03 agenda item 1.23

“to consider realignment of the allocations to the amateur, amateur-satellite and broadcasting services around 7 MHz on a worldwide basis, taking into account Recommendation 718 (WARC‑92);”

3.2.1
Background

3.2.1.1
The purpose of carrying out a re-alignment of the bands around 7 MHz is to remedy the long-standing difficulties experienced by the amateur service and the limitations placed on the broadcasting service as a result of a succession of changes made to the frequency bands around 7 MHz in Regions 1 & 3 since the 1938 Cairo Conference. The Region 2 allocation for the amateur service has remained unchanged at 7 000-7 300 kHz amateur exclusive. Conversely, there was no Region 2 allocation to the broadcasting service in the crucially important range between the 6 and 9 MHz broadcasting bands until the WARC-92 when an allocation of 50 kHz, to become available in 2007, was made. Attempts for harmonisation at WARC-79 and WARC-92 failed to solve these problems to the satisfaction of any service. The underlying problems include the existing incompatibility problem reflected in Recommendation 718 (WARC-92) and Resolution 641, and unsatisfied spectrum requirements for the services using the bands around 7 MHz. 

3.2.1.2
Finding a solution on re-alignment that can satisfy the requirements of all the services involved is no easy matter. A rearrangement of the allocations for the amateur and broadcasting services around 7 MHz on a harmonised worldwide basis that is based on the larger of the Regional allocations to each service will impact negatively on the allocations to the fixed and land mobile services in the adjacent bands. 

3.2.1.3
These difficulties are reflected in the wide range of examples that have been considered in ITU-R as possible methods for satisfying the agenda item. The CPM Report contains six example methods (A to F). With the exception of method F (the no change option), all of these methods require the broadcasting service to move upwards in frequency to provide additional spectrum to the amateur service in Regions 1 & 3. Although the broadcasting service will retain 250 kHz of spectrum around 7 MHz in Regions 1 & 3, and with some of these methods will see an increase in spectrum in Region 2, the existing congestion for broadcasting will remain. There will also be an adverse impact on the broadcasting service associated with the financial, technical and managerial burdens of ensuring the transmission resources will work efficiently in the proposed new frequency band. Listeners may also face the problem of the band not being available on many existing receivers, resulting in a loss of audience.

3.2.1.4
A large and forced shift in its 7 MHz allocation in Regions 1 & 3 will present the broadcasting service with severe financial, technical and managerial burdens if not carried out within a common framework that includes the other technical and allocation changes being addressed under agenda items 1.2 and 1.36. The two stage process used in Methods A and B will delay the ultimate impact of the broadcasting service having to move entirely out of its existing allocation in Regions 1 & 3, but offers no mechanism to offset the burdens involved. Broadcasting organizations, including the EBU, have tried to play a constructive role in finding satisfactory outcomes for agenda item 1.23, but find that the views of broadcasters have not been accorded recognition commensurate with their contribution to the world’s economy and culture. The proposed changes around 7 MHz of methods A to E could only be acceptable if there were a clear indication of appropriate compensatory measures. The most effective form of mitigation would be to include some additional broadcasting spectrum to allow for the altered availability of the 7 MHz broadcasting band.

3.2.2
EBU Position

3.2.2.1
EBU supports in principle the efforts to reduce or remove the disparity in regional allocations around 7 MHz that has developed at various conferences since the Cairo Conference of 1938, and sees significant advantages for the scheduling of HF broadcasting services worldwide by enlarging the present allocation of 50 kHz to the broadcasting service in Region 2. 

3.2.2.2
EBU is however of the opinion that any shift in the 7 MHz broadcasting allocation in Regions 1 & 3 has to include measures to mitigate the effects on scheduling and provide sufficient time for audiences to adapt to the shift. The most effective technical solution would be to provide the broadcasting service with an additional amount of spectrum sufficient to overcome the resulting scheduling difficulties. This additional spectrum should be equal to 50% of the shift, split between extensions to the 6 MHz and the shifted 7 MHz broadcasting bands, and would have to be made available at the same time as the allocation shift(s) take place.

3.2.2.3
EBU does not support additional sharing with other services, even for transitional periods.

3.3
WRC‑03 agenda item 1.36

“to examine the adequacy of the frequency allocations for HF broadcasting from about 4 MHz to 10 MHz, taking into account the seasonal planning procedures adopted by WRC‑97;”

3.3.1
Background
3.3.1.1
This agenda item returns to the issue of the adequacy of the HF spectrum available for the broadcasting service that was addressed at WARC‑79 and WARC‑92, without achieving effective action to deal with the spectrum shortfall below 10 MHz. 

3.3.1.2
In common with all other services using the HF spectrum for beyond line-of-sight skywave transmissions, ionospheric conditions constrain broadcasting to the lower bands during periods of low to mid sunspot activity, particularly during local winter.

3.3.1.3
The extent of the shortfall and the level of unsatisfied demand were difficult to quantify under the Article 17 seasonal planning procedure in force before 1999, as no disadvantage resulted from a high level of speculative entries in the tentative seasonal schedules. WRC-97 adopted the new seasonal planning procedure of Article 12 for the broadcasting service using the HF bands in order to make more effective use of the available spectrum. Under Article 12, broadcasters are encouraged to coordinate their frequency usage to reduce mutual interference and this has resulted in proposals for seasonal schedules being based on real demand. Unrealisable proposals soon become evident and cannot be sustained. This coordination is currently achieved in two HF Coordination Groups recognised by the ITU: HFCC/ASBU and ABU-HFC, which collectively coordinate over 80% of the broadcasting requirements worldwide.

3.3.1.4
The coordination process has produced a wealth of statistics in the last few years that demonstrate the need for of additional spectrum. Section 5.7.2.1 of the CPM Report provides several examples of the statistics available. Table 5.7-1 (B00, i.e. Winter '00, collision statistics and spectrum requirements per day) in the CPM Report indicates that around 250-800 kHz of additional spectrum is required in the 4-10 MHz region in order to clear co-channel and then adjacent channel collisions. This conclusion is also in line with the European Common Proposals to WARC‑92, which identified a spectrum shortfall of around 700 kHz for HF broadcasting below 10 MHz.

3.3.1.5
The severe spectrum shortfall is confirmed by the summer 2001 monitoring campaign by 25 monitoring stations located in 15 European countries, which shows a highly congested situation in the 7 MHz broadcast band. The preliminary results of the winter 2001 campaign confirm this as well as showing significant congestion in the 6 and 9 MHz broadcasting bands.

3.3.1.6
The implementation timescales for additions or changes to the allocations for the broadcasting service are of great importance. The need for additional spectrum is certainly urgent, as there is already considerable unsatisfied demand. Also, the successful introduction of digital modulation is expected to stimulate additional service demand so as to take advantage of the higher 

quality of delivery possible. An implementation date of 2007 would be consistent with the access date to the WARC-92 extension bands and some of the example methods for agenda item 1.23 described in section 5.6 of the CPM Report. However, taking into account the consensus expressed by some administrations, to make use of new broadcasting bands as early as 2007, an introduction date of 2010 may be seen to be a more practical proposition because of the long lead times involved. An early decision on the location of additional spectrum is urgently required so that broadcasting organizations and manufacturers will have the confidence to plan and invest for change. 

3.3.2
EBU Position

3.3.2.1
In order to reduce the existing congestion, EBU is of the opinion that the following additional spectrum allocations should be considered as an absolute minimum at WRC‑03:

	Additional 
Frequency Band (kHz)
	Additional 
Spectrum (kHz)

	9 300-9 400
	100

	7 350-7 550*
	200

	5 840-5 900
	60


*
Note, this is in addition to the existing allocation of 250 kHz to the broadcasting service at 7 100-7 350 kHz.

3.3.2.2
The additional spectrum listed above could not, however, eliminate the levels of congestion encountered in Europe. However, to avoid further burdening the WRC process, EBU is of the opinion that the following bands could be considered in due course on a Regional or sub-Regional basis, for the use in pan-European broadcasting developments exploiting new digital modulation techniques, if possible without recourse to a WRC.

	Additional 
Frequency Band (kHz)
	Additional 
Spectrum (kHz)

	5 150-5 250
	100

	4 550-4 650
	100


3.3.2.3
EBU recognizes that the introduction of additional broadcasting spectrum in the above bands would impact on the fixed and unplanned mobile services. The results of the above spectrum changes in the range 4-10 MHz are shown graphically in Appendix 2. The impact on fixed and unplanned mobile services could be compensated for partly by wider use of dynamic frequency management techniques and partly by changing the allocation designations for the bands currently allocated to the fixed or unplanned mobile services to denote shared primary use by the fixed and mobile services. Such generalized fixed/mobile allocations will allow greater flexibility in the use of the bands involved and also facilitate the use of frequency adaptive techniques, thereby leading to more effective use of the spectrum. Comprehensive guidance on the introduction of 

frequency adaptive systems for the fixed service is given in the forthcoming Handbook on “Frequency Adaptive Communication Systems and Networks in the MF/HF bands”, which has been developed by ITU-R SG 9.

3.3.2.4
Regarding implementation of additional spectrum EBU notes that the 1 April 2007 date when the WARC-92 extension bands become available would, in the absence of other factors, provide an ideal opportunity to implement additional spectrum. This date also coincides with the predicted date of the next sunspot minimum when it is inevitable that congestion in the bands below 10 MHz will increase as broadcasters are forced to use the lower bands in order to maintain viable services. It is also desirable to give a lead to receiver manufactures to stimulate the production of new models having the necessary band coverage and capable of receiving digitally modulated emissions.

3.3.2.5
However, the EBU also recognizes that the implementation of new broadcasting bands will require a substantial level of investment by broadcasters over several years to replace or modify existing transmitters and aerial systems, and that a globally harmonized approach based on informed planning decisions is therefore essential. The EBU is therefore of the opinion that WRC-03 should decide on the future spectrum allocations for the broadcasting service on the basis of a more realistic date for the implementation of this additional spectrum of March 2010. Such a date would delay though not necessarily reduce the effect on displaced services. However, it would offer the possibility for the fixed and mobile services to investigate the use of under-utilized spectrum such as the sub-bands designated for obsolete or commercially redundant modes of transmission in the maritime mobile service (e.g. Morse code and radio telex) and to consider modern techniques for more effective use of the spectrum.

3.4
WRC‑03 agenda item 7.2

“to recommend to the Council items for inclusion in the agenda for the next WRC, and to give its views on the preliminary agenda for the subsequent conference and on possible agenda items for future conferences, taking into account Resolution 801 (WRC‑2000),”

3.4.1
Background
3.4.1.1
The purpose of this agenda item is to give views on topics for future conferences and, in particular, to propose a provisional agenda for the following conference, which will be subject to confirmation by the ITU Council, and to outline a preliminary agenda for the subsequent conference. 

3.4.1.2
Regarding the use of the HF bands by the broadcasting service, the preliminary agenda proposed by WRC‑2000 for the conference presently scheduled to take place in the first half of 2007 contains an item 2.5 covering the possibility of further work on HF issues in general: 

“2.5
to review the allocations to services in the HF bands, taking account of the impact of new modulation and adaptive control techniques and any recommendations by WRC‑03 on the adequacy of the frequency allocations for HF broadcasting and the fixed and mobile services (excluding those bands whose allotment plans are in Appendices 25, 26 and 27), from about 4 MHz to 10 MHz;”

3.4.1.3
This item was included in case WRC‑03 is unable to conclude on all issues involving allocations or transition arrangements and further action is needed to complete the implementation of any recommended changes coming out of WRC‑03. Whether there is a need to maintain this item 

in the agenda for WRC-07 is therefore highly dependent upon the conclusions of WRC-03 on agenda items 1.36 and 1.23. 

3.4.1.4
The broadcasting service already faces major changes with the introduction of digitally modulated emissions, which will require broadcasters and listeners to invest in new equipment. Uncertainty as to the band coverage requirements for new equipment will inevitably delay decisions on making the necessary investments needed to make the higher quality offered by digital modulation a reality. 
3.4.2
EBU Position

3.4.2.1
Given the long lead times usually encountered in making changes to HF allocations, mainly as a result of making new equipment available and bringing it into use, EBU considers that it will be in the best interests of all parties concerned if WRC‑03 provides all decisions needed in connection with reallocations among the amateur, broadcasting, fixed and mobile services in the portion of the spectrum under consideration, even if this is accompanied by a long delay in implementation of the allocation changes. This would be preferable to having uncertainty persist on the future band structure between 4 and 10 MHz and the introduction of digitally modulated emissions. Then, there would be no need for this agenda item at WRC‑07.

Appendix 1

Spectrum statistics for the broadcasting service

B00 (WINTER '00) collision statistics and spectrum requirements per day

	HF BS band (MHz)
	Transmit hours
	Mutual 
co-channel collision hours
	Mutual 
adj-channel collision hours
	Satisfied hours
	Spectrum available (inc. WRC-92 bands) (kHz)
	Additional spectrum required to satisfy co-channel requirements (kHz)
	Additional spectrum required to satisfy 
adj-channel requirements (kHz)
	Percentage of satisfied hours

	6
	2544.78
	258.08
	1041.65
	1218.50
	300
	65
	255
	47.9

	7
	2461.20
	416.58
	903.75
	864.88
	250
	120
	260
	35.1

	9
	3286.40
	310.32
	927.34
	1544.67
	500
	100
	300
	47.0

	Total
	8292.38
	984.98
	2872.74
	3628.05
	1050
	285
	815
	43.8

	11
	2517.90
	157.91
	528.25
	1588.07
	500
	50
	165
	63.1

	13
	522.40
	19.35
	46.25
	420.62
	300
	15
	35
	80.5

	15
	1822.92
	65.67
	251.50
	1391.75
	700
	35
	125
	76.3

	17
	1009.15
	28.58
	72.79
	867.37
	420
	15
	35
	86.0

	18
	22.50
	0.00
	0.00
	22.50
	120
	0
	0
	100.0

	21
	471.28
	6.82
	15.32
	443.15
	400
	5
	15
	94.0

	26
	10.00
	0.00
	0.00
	10.00
	430
	0
	0
	100.0

	Total
	6376.15
	314.33
	914.115
	4743.46
	2870
	120
	375
	74.4


A01 (SUMMER '01) collision statistics and spectrum requirements per day

	HF BS band (MHz)
	Transmitter hours
	Mutual 
co-channel collision hours
	Mutual adj-channel collision hours
	Satisfied hours
	Spectrum available (inc. WRC-92 bands)
(kHz)
	Additional spectrum required to satisfy co-channel requirements (kHz)
	Additional spectrum required to satisfy adj-channel requirements (kHz)
	Percentage of satisfied hours

	6
	2537.77
	215.84
	888.67
	1536.09
	300
	40
	175
	60.5

	7
	1755.50
	265.22
	548.95
	969.58
	250
	70
	140
	55.2

	9
	2935.68
	368.60
	1273.02
	1437.33
	500
	130
	445
	49.0

	Total
	7228.95
	849.66
	2710.64
	3943.00
	1050
	240
	760
	54.5

	11
	2966.81
	507.25
	1262.01
	1392.00
	500
	180
	455
	46.9

	13
	874.52
	94.67
	225.16
	508.70
	300
	55
	135
	58.2

	15
	2401.21
	147.58
	569.15
	1506.73
	700
	70
	265
	62.7

	17
	1409.92
	79.45
	216.60
	997.78
	420
	35
	90
	70.8

	18
	19.50
	0.00
	0.00
	19.50
	120
	0
	0
	100.0

	21
	644.51
	16.23
	43.90
	531.15
	400
	10
	35
	82.4

	26
	4.00
	0.00
	0.00
	4.00
	430
	0
	0
	100.0

	Total
	8320.47
	845.18
	2316.82
	4959.86
	2870
	350
	980
	59.6


Appendix 2

Spectrum considerations for the radiocommunications services 
between 4 and 10 MHz

The two charts shown in Figures 1 and 2 illustrate the approximate proportion of spectrum currently allocated to the different services between 4 000-10 000 kHz. Figure 1 shows the spectrum allocated in Regions 1 & 3 while Figure 2 shows the spectrum allocated in Region 2. It should be noted that some spectrum is allocated to different services on a shared basis so the total bandwidth is more than the 6 000 kHz available.

The broadcasting service is allocated 16-20% while the fixed and mobile services are allocated 42-43% of the available spectrum.

Figures 3 and 4 show the impact of re-allocating some of the present fixed and mobile spectrum to the broadcasting service as follows:

In Regions 1, 2 and 3 (see Figure 3):

	Additional 
Frequency Band (kHz)
	Additional 
Spectrum (kHz)

	9 300-9 400
	100

	7 350-7 550
	200

	5 840-5 900
	60


In the European Broadcasting Area (see Figure 4):

	Additional 
Frequency Band (kHz)
	Additional 
Spectrum (kHz)

	5 150-5 250
	100

	4 550-4 650
	100


This results in the broadcasting service allocation rising to 22-28% while the fixed and mobile allocation falls to 34-37%.
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		SPECTRUM ALLOCATIONS AROUND 4-10MHz

		Regions 1 and 3

		Service		From (kHz)		To (kHz)		Bandwidth (kHz)		Total (kHz)

		Amateur		7000		7100		100		100

		Broadcasting Art 12		5900		6200		300

				7100		7350		250

				9400		9900		500		1050

		Broadcasting No 5.113		4850		4995		145

				5005		5060		55		200

		Maritime Mobile AP17 & AP25		4000		4063		63

				4063		4438		375

				6200		6525		325

				8100		8195		95

				8195		8815		620		1478

		Aeronautical Mobile (OR) AP26		4700		4750		50

				5680		5730		50

				6685		6765		80

				8965		9040		75		255

		Aeronautical Mobile (R) AP27		4650		4700		50

				5480		5680		200

				6525		6685		160

				8815		8965		150		560

		Fixed or Other mobile		4000		4063		63

				4438		4650		212

				4750		4850		100

				4850		4995		145

				5005		5060		55

				5060		5250		190

				5250		5450		200

				5450		5480		30

				5730		5900		170

				6765		7000		235

				7350		8100		750

				8100		8195		95

				9040		9400		360

				9900		9995		95		2700
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Sheet1

		SPECTRUM ALLOCATIONS AROUND 4-10MHz

		Regions 1 and 3

		Service		From (kHz)		To (kHz)		Bandwidth (kHz)		Total (kHz)

		Amateur		7000		7300		300		300

		Broadcasting Art 12		5840		6200		360

				7300		7750		450

				9300		9900		600		1410

		National Broadcasting No 5.113 (Tropical Bands)		4850		4995		145

				5005		5060		55		200

		Maritime Mobile AP17 & AP25		4000		4063		63

				4063		4438		375

				6200		6525		325

				8100		8195		95

				8195		8815		620		1478

		Aeronautical Mobile (OR) AP26		4700		4750		50

				5680		5730		50

				6685		6765		80

				8965		9040		75		255

		Aeronautical Mobile (R) AP27		4650		4700		50

				5480		5680		200

				6525		6685		160

				8815		8965		150		560

		Fixed or Other mobile		4000		4063		63

				4438		4650		212

				4750		4850		100

				4850		4995		145

				5005		5060		55

				5060		5250		190

				5250		5450		200

				5450		5480		30

				5730		5840		110

				6765		7000		235

				7750		8100		350

				8100		8195		95

				9040		9300		260

				9900		9995		95		2140
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SPECTRUM ALLOCATIONS IN REGIONS 1, 2 AND 3 IN THE RANGE 4-10MHz
INCLUDING THE PROPOSED ADDITIONAL BROADCASTING AND AMATEUR ALLOCATIONS
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Sheet1

		SPECTRUM ALLOCATIONS AROUND 4-10MHz

		Regions 1 and 3

		Service		From (kHz)		To (kHz)		Bandwidth (kHz)		Total (kHz)

		Amateur		7000		7300		300		300

		Broadcasting Art 12		5840		6200		360

				7300		7750		450

				9300		9900		600		1410

		Pan-European Broadcasting		4550		4650		100

				5150		5250		100		200

		National Broadcasting No 5.113 (Tropical Bands)		4850		4995		145

				5005		5060		55		200

		Maritime Mobile AP17 & AP25		4000		4063		63

				4063		4438		375

				6200		6525		325

				8100		8195		95

				8195		8815		620		1478

		Aeronautical Mobile (OR) AP26		4700		4750		50

				5680		5730		50

				6685		6765		80

				8965		9040		75		255

		Aeronautical Mobile (R) AP27		4650		4700		50

				5480		5680		200

				6525		6685		160

				8815		8965		150		560

		Fixed or Other mobile		4000		4063		63

				4438		4550		112

				4750		4850		100

				4850		4995		145

				5005		5060		55

				5060		5150		90

				5250		5450		200

				5450		5480		30

				5730		5840		110

				6765		7000		235

				7750		8100		350

				8100		8195		95

				9040		9300		260

				9900		9995		95		1940
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Sheet1

		SPECTRUM ALLOCATIONS AROUND 4-10MHz

		Region 2

		Service		From (kHz)		To (kHz)		Bandwidth (kHz)		Total (kHz)

		Amateur		7000		7300		300		300

		Broadcasting Art 12		5900		6200		300

				7300		7350		50

				9400		9900		500		850

		National Broadcasting No 5.113 (Tropical Bands)		4850		4995		145

				5005		5060		55		200

		Maritime Mobile AP17 & AP25		4000		4063		63

				4063		4438		375

				6200		6525		325

				8100		8195		95

				8195		8815		620		1478

		Aeronautical Mobile (OR) AP26		4700		4750		50

				5680		5730		50

				6685		6765		80

				8965		9040		75		255

		Aeronautical Mobile (R) AP27		4650		4700		50

				5450		5480		30

				5480		5680		200

				6525		6685		160

				8815		8965		150		590

		Fixed or Other mobile		4000		4063		63

				4438		4650		212

				4750		4850		100

				4850		4995		145

				5005		5060		55

				5060		5250		190

				5250		5450		200

				5730		5900		170

				6765		7000		235

				7350		8100		750

				8100		8195		95

				9040		9400		360

				9900		9995		95		2670
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