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EXECUTIVE SUMMARY

This paper provides a brief on the impact of cable television (CATV) interference to safety of life aviation bands. The anticipated growth in the services to be offered by CATV will lead to extension of the cases of interference already identified in the European region if CATV networks are not subject to international regulation. No harmful interference can be accepted from cable systems.

1 Issue

CATV network can cause harmful interference to  safety-of-life aviation VHF band, as this band is totally overlapped by the spectrum used by CATV. Cases of interference have been identified in several European countries.

2 Preliminary EUROCONTROL Position

· No harmful interference can be tolerated from the CATV in the safety-of-life aviation bands. 

· Allocations of radio and TV channels in CATV networks in the safety-of-life aviation bands  must  be avoided until compatibility is proved. 
· A radio regulatory framework acceptable to aviation should be established.
3 Background

3.1 General

Coaxial CAble TeleVision (CATV) networks are used for the distribution of several TV signals.The usage of CATV is worldwide, but it is regulated only by national telecommunication laws.

The frequencies utilised are in the range: 47 MHz  to 1 GHz. Initially the band 47-300MHz was used. In the last period the band was extended to 450 MHz or more,  due to the strong user demand for more TV programmes.


The CATV is not an internationally recognised radio service and no sharing criteria are established by ITU.

CEPT recognises the importance of harmonised international regulations for this TV public service and are developing recommendations on this matter.

3.2 CATV System description

The central part of a CATV network is the main head-end at which the signals are prepared for transmission and insertion into the network in the downstream direction to the users. The TV and radio signals are received via satellite and via VHF-UHF receivers. Mainly analogue, but also digital transmission techniques are used for the distribution of broadcast signals.
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Figure 1: Example of the frequency spectrum component measured at a German cable network Ref: 3
The wide-band signal from the head-end is distributed through coaxial cables, line amplifiers and splitters. A wide-area is covered with a variable signal level (between 120 dB(V and 60 dB(V on a 75-ohm cable).

In-home networks are the final part of the CATV. The very last part of the coaxial cable is connected (or not !) to the TV set.

4 Threat for Aviation

Interference to aviation applications from the existing CATV networks was reported in some areas.
Problems have arisen from emissions radiated by the above ground coaxial networks especially under fault conditions. 
Although a European Standard EN 50083-8 exists and has been become mandatory to some European States, which stipulates an upper limit of the power of the allowable radiation of a single CATV leak or any part of the CATV network (20 dBpW), the main problem is how to make sure and supervise that all CATV networks, owned to a number of different TV Cable Net Providers, do not radiate higher levels than allowed by the Standards. Since high-level radiating leaks, especially those of in-home networks, may occur unpredictably to any time, it is necessary to have frequent short-time interval supervision and control of the unwanted radiation of all CATV networks of the whole country. This task requires a lot of manpower and money, and the problem rises, who will take over this task. Some experts are of the opinion that this task cannot be executed in such a way to satisfy the safety requirements of aeronautical radio safety-of-life services to reasonable costs. Another problem is, how to manage the extinction of an CATV interference in a necessary and reasonable short time period. Experience has shown that in a case of CATV interference with VHF COM in the Upper Airspace no interfering source on ground could be identified. The reason why is assumed to be the summation of the power flux densities of a large number of single CATV radiation sources. This case proved the difficulties and even the impossibility to identify the radiating source. Therefore it must be stressed that even if an appropriate Standard for the limitation of unwanted emissions of CATV networks exists, a threat to aeronautical radio safety-of-life services persists, as long as the responsible State Authority fails to establish efficient measures, which guarantee the appropriate supervision and control of the tolerable radiation level, and assure the extinction of identified interfering radiation sources in an adequate time period.

5 

6 EUROCONTROL View on the Threat

6.1 Economic Importance of CATV Networks
Application

Cable companies are extending their operations with more channels and offering new services.   This has been  made possible by the upgrading of cable networks for two-way communications. There are distinct differences however between European countries, depending on the maturity of the involvement of the cable industry in individual countries.


Market Size and Value
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Figure 2: Cable homes passed as a percentage of total TV households [Source: European Audio visual Observatory, Kagan, Analysys]  (Ref: 7)
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Figure 3: Migration to digital cable [Source: European Audio-visual Observatory, Kagan, Analysys] (Ref: 7)
As an illustration of the impact of cable TV in Europe the following information from the Analysys Report (No00-031) for The European Cable Communication Association (Ref: 7) shows the following involvement for two countries :-

In Germany, the largest cable market in Europe, the population of 82 million contains 33 million TV homes. Around 20 million of these are connected to cable and 12 million homes receive satellite TV. The remaining TV homes receive only free-to-air terrestrial TV.

The total value of the telecoms services market in Germany in 1998 was EUR36.3 billion. The total cable and pay-TV market revenues were EUR1.8 billion, with Cable pay-TV revenues expected to be EUR463 million. The value of the digital cable pay-TV market is projected to increase from EUR96 million in 1998 to EUR839 million in 2002, and is expected to help improve the ratio between pay and basic cable which is still very low in Germany.

In 1998, the total telecoms services market in France in was worth EUR24.7 billion. Out of this, the revenues from cable services were EUR367. The value of the digital cable pay-TV market is projected to be EUR138 million by the end of 1999. This is set to increase dramatically to EUR585 million by 2002, as the migration from analogue to digital services picks up speed. Digital penetration of basic subscribers is set to increase from the current level of around 15% to 72% by 2002.
Country
Total Cable services revenues
  1998

Germany
1.8

France
0.367

UK
1.3

Spain
0.130

Netherlands
0.760

Sweden
0.540

Table 1. Market value of cable and telecoms services in European States (billion EURO) (Ref: 7)
Generally, States regards the political need to broadcast information as outweighing economic considerations.
6.2 Legal Aspects
1. There is no international regulation, the legal issue is only addressed at the National level (Ref: 3)
2. The European Standard EN 50083-8, which defines the maximum level of radiation, has not yet been applied, and is not favourable in its application to aviation.
3. An example is provided in the Code of Federal Regulations from the FCC (Ref: 6). Certain logging and leakage monitoring obligations are  imposed on operators using aviation frequencies. All cable systems using aeronautical frequencies must file a yearly report demonstrating compliance with these rules. 
The following are examples extracted from such rules which we suggest should be analyzed within aviation and possibly enhanced before incorporation within European regulations and other regulation, if appropriate. 
 

Regular Monitoring

“Operators are required to provide a program for regular monitoring for signal leakage. The equipment and procedures utilized by a cable operator shall be adequate to detect a leakage source which produces a field strength in these bands of 20* uV/m or greater at a distance of 3 meters. During regular monitoring, any leakage source which produces a field strength of 20 uV/m or greater at a distance of 3 meters in the aeronautical radio frequency bands.  In cases where excessive signal leakage occurs, the cable operator shall be required only to discontinue service to the subscriber until the problem is corrected.”
“The operator shall maintain a log showing the date and location of each leakage source identified, the date on which the leakage was repaired, and the probable cause of the leakage. The log shall be kept on file for a period of two (2) years and shall be made available to authorized representatives of the Commission on request.”
Notification

“All cable television operators shall comply with each of the following notification requirements:

The operator of the cable system shall notify the Commission annually of all signals carried in the aeronautical radio frequency bands, noting the type of information carried by the signal (television picture, aural, pilot carrier, or system control etc.

The operator of a cable system shall notify the Commission before transmitting any carrier or other signal component with an average power level across a 25 kHz bandwidth in any 160 microsecond time period equal to or greater than 10-4 watts* at any point in the cable distribution system on any new frequency or frequencies in the aeronautical radio frequency bands.” 

Operation near certain aeronautical and marine emergency radio frequencies.
“The transmission of carriers or other signal components capable of delivering peak power levels equal to or greater than 10-5 watts* at any point in a cable television system is prohibited within 100 kHz of the frequency 121.5 MHz, and is prohibited within 50 kHz of the two frequencies 156.8 MHz and 243.0 MHz. “



6.3 Technical Aspects
Mainly the beacon receivers in the 74.8-75.2 MHz band, the ILS Localiser, VOR receivers and GBAS systems in the 108-118 MHz band, the VHF communication receivers in the118-137MHz band, the ILS glide-path receivers in 328.6-335.4 MHz band and the 406-406.1 MHz emergency receivers can be affected by the CATV. The other aviation bands are not affected because CATV transmission does not use them.
All the CATV effects have to be analysed in CEPT and aviation fora.
These analyses must comprise the worst case scenarios for the CATV network (including minimum shielding value for he cable, cable not connected to the TV set, fault conditions etc.). The fact that the CATV networks can not be controlled and repaired in a time critical manner is an exacerbating factor for the risk of interference. In many countries the parts of the cable networks installed within premises are not under the  responsibility of the operator, therefore the culprit likely to be beyond reproach in the case of EMC problems.

In many cases the house (and in-home network) owners do not want to spend much money on their installation. Hence the CATV components used do not fulfil the same requirements as the material used externally to the house. In practice the shielding attenuation characteristics of  cables is often not mentioned in documentation so it is presumed that the real value is much less than the 75 -80 dB specified by some manufacturers. 
In some countries strict National CATV regulations (like, Austria, Belgium, Hungary, etc.) forbid the use of the TV channels in the aviation VHF band. 

The protection requirements for the aviation systems have been proposed in CEPT by RegTP, assisted for the measurements by DFS. They are summarised in Table 2. 
(See Action 2)
QP Detector (120 kHz)
Minimum
Wanted
Field
Strength
[dB(µV/m)]


Corrected C/I Ratio

[dB]
Disturbance Field Strength [dB(µV/m)]



PAL
16-, 64-, 256-QAM
QPSK
COFDM
PAL
16-, 64-, 256-QAM
QPSK
COFDM

VHF COM

8.3 kHz

117.975-137 MHz
16
28
11
12
10
‑12
5
4
6

VHF COM

25 kHz

117.975-137 MHz
16
28
10
11
10
‑12
6
5
6

UHF COM

25 kHz

230-380 MHz
24
23
8
9
7
1
16
15
21

VOR

40 kHz

108-117.975 MHz
39
11
13
14
13
28
26
25
26

ILS LOC

40 kHz

108.1-111.95 MHz
32
20
9
10
9
12
23
22
23

ILS GS

40 kHz

328.6-335.4 MHz
53
11
9
9
9
42
44
44
44

VDL Mode 2

118-138 MHz


39
11
10
10
9
28
29
29
30

Table 2:
Minimum Wanted Field Strengths and corresponding Disturbance Field Strengths for Aeronautical and Aeronautical Radionavigation Receivers (Ref. 8 )

The minimum wanted field strengths specified in Table 2 have not been endorsed neither by DFS nor by ICAO. 
6.4 Approach to Alleviate the Interference Risk
In order to address the problems associated with the increased investment in cable TV networks and the recognized high level radiation leakage it is necessary to establish a regulatory framework acceptable to aviation. In order to establish this framework it will be necessary to define protection criteria. This  can be developed in the CEPT, ITU fora in consultation with all interested parties (Radio Authorities, cable operators, aviation, NATO )  

7 

8 Timescales

According to the CEPT SE35 presentation on the PLT Workshop (Brussels, 5 March 2001), the Report to WG SE will be finalised for the October 2001 meeting. The report is dealing with all cable transmission systems, including CATV. 

9 List of Relevant Documents

1. "International Standards and Recommended Practices - Aeronautical Telecommunications  -  Annex 10 to the Convention on International Civil Aviation. Volume 1 (Radio Navigation Aids)";  International Civil Aviation Organisation (ICAO) 5th Edition of Volume 1  -  July 1996.

2. "International Standards and Recommended Practices - Aeronautical Telecommunications  -  Annex 10 to the Convention on International Civil Aviation. Volume 5 (Aeronautical Radio Frequency Spectrum Utilization)" ; International Civil Aviation Organisation (ICAO), 1st Edition of Volume 5  -  July 1996.

3. CEPT/ERC/SE35(00)18, , Rev.5 on 15.02.2001

4. CEPT/ERC/SE35(00)26 Maisons Alfort July 2000 - ECCA Contribution to the ERC Report 

5. CEPT/ERC/SE35(00)48 Mainz Sep.2000 -  An aviation view on CATV

6. Code of Federal Regulations, Title 47, Telecommunications, Part 76, Multichannel Video and Cable Television service.

7. Analysys Report (No00-031) for The European Cable Communication Association.
8. CEPT/ERC/SE35(01)03 London Jan. 2001 - RegTP and DFS Study
8. 
Other proposals
1.  USA  

The present restrictive FCC Regulations are favorable to have a closely controlled CATV    network (See Para. 5.2.)
2. ECCA  
The CATV Association is intending to solve critical network-maintenance problems just with a "Code of practice concerning the minimising of harmful interference to radiocommunications". 
3. National Telecom Agency, Denmark  

Presenting aviation requirements without aviation endorsement and without taking in consideration any safety of life margin.
4. Germany 

RegTP and DFS common effort to find correct protection requirements for the aviation systems.
1. 
2. 
10 List of Actions

1. Elaborate a radio regulatory framework acceptable by aviation.
2. Define or verify the protection requirement for aviation systems.
3. 3.   Monitor development within  CEPT WG SE 35, WG FM, including sub groups and promote the aviation view into these groups.
� This value has not been endorsed by aviation.* This value has not been endorsed by aviation


* This value has not been endorsed by aviation� This value has not be endorsed by aviation.


� This value has not be endorsed by aviation.
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