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1.0
Background
Ultra WideBand (UWB) is intended to be an underlying technology that is claimed to operate in the noise floor and hence be un-detectable to the service within whose frequency bands it operates.  The principle of operation being to use a very short duration pulse which in the frequency domain spreads across a very large bandwidth.  This technology has for some time been used in limited numbers for the provision of services such as surveying the quality and condition of roads/runways/walls as well as for search and rescue to determine the location of People trapped in collapsed buildings etc.  Such use has not caused a problem to aviation as it is either a licensed activity where there is good co-ordination with aviation or in situations of disaster relief where aircraft are unlikely to be present.

Recently two additional applications have been proposed for UWB.  The first being as a short range (typically less than 10m) communications device for high speed data such as computer file transfer or video streaming.  The second being for building material analysis in order to ascertain the location of pipes (both metal and plastic), wires or any other anomaly which may affect where an additional hole might be drilled.  The problem with both of these applications is that they are intended to be unlicensed and hence control of their operation is difficult.

2.0
DISCUSSION 

ITU-R Task Group 1/8 has undertaken extensive studies into the effect of UWB communications devices on existing radiocommunications services.  Due to the lack of UWB devices available for testing a majority of the work was undertaken on a theoretical basis leaving results open to question.  The task group completed it’s work in May 2005 with several reports and recommendations being produced with the main aeronautical systems under threat being 10 & 3 cm Radar, Radio Altimeters and MLS.

Since the completion of the work in TG 1/8 CEPT have continued to debate the issue in ECC Task Group 3 where the devices being considered has been expanded to include Ground Penetrating Radar (GPR), Wall Penetrating Radar (WPR) and Building Material Analysis 

(BMA).  The UK are active along with France in defending aviations interests and have provided the group with the results of some testing carried out in the UK between Radars and a simulated UWB source using the various modulation schemes currently proposed (See Appendix A).   

With respect to the UWB communications applications ECC TG3 have produced a draft ECC decision which has been adopted by the ECC (See Appendix B).  There was however concern over the draft decision from the European Commission as well as a number of States with respect to the limits proposed between 3.1 & 4.4 GHz and hence a second consultation has been initiated with respect to the power flux density limits within this band (See Appendix C).  

The work on GPR, WPR, & BMA is continuing with ECC TG3 and is due to report in July this year.  From a UK perspective we are not concerned with respect to the GPR and WPR since both systems will have limited use, be licensed, required to co-ordinate their activities and we have years of practical experience without an incident.  The BMA however does cause some concern since it is intended to be license exempt and aim at the tradesman/serious home do it your self enthusiast.  There is a proposal for a listen before talk type of requirement but we await the final proposals before we can pass comment.  Once ECC TG3 has agreed a final report including a recommended decision ECC will debate the issue and issue the draft decision for consultation.  ETSI have already started their work on Standardising the devices.

3.0
conclusion
The theoretical analysis has shown that UWB can potentially cause interference to aeronautical systems.  The conclusions of this theoretical analysis have been confirmed by the testing carried out so far with simulated UWB sources.  Whether practical UWB sources will present less or more of a challenge has yet to be determined but by the time the results of this testing have been finalized UWB regulation in Europe will already be in place.

From the results to date the UK CAA would recommend the use of the following power flux density for protection from UWB:-

	System


	Frequency band (MHz)


	Rx Location


	Minimum Separation  Distance (m)
	Single UWB PSD limit
	Density of active UWB transmitters

 (/km²)



	
	
	
	
	
	5
	50
	500

	
	
	
	
	(dBm/MHz)
	UWB PSD limit (dBm/MHz)

	NDB
	0.255 – 0.5265
	Airborne
	300
	-26
	-34.5
	-44.5
	-54.5

	HF Comms
	2.85 – 22
	Ground 
	
	
	
	
	

	
	
	Airborne
	300
	
	
	
	

	Marker Beacon
	74.8 - 75.2 
	Airborne
	100
	-16.5
	-15.8
	-25.8
	-35.8

	ILS Localiser
	108 - 112 
	Airborne
	50
	-55.6
	-49.1
	-59.1
	-69.1

	VOR
	108 - 117.975
	Airborne
	100
	-44.5
	-43.9
	-53.9
	-63.9

	GBAS
	108 - 117.975
	Airborne
	30
	-52.5
	-41.8
	-51.8
	-61.8

	VHF Comms, 

VDL Mode 4
	108 – 137
	Ground 
	30
	-54.1
	-53.8
	-63.8
	-73.8

	
	
	Airborne
	300
	-27.2
	-46.1
	-56.1
	-66.1

	VHF Comms, 

VDL Mode 2&3
	117.975 – 137
	Ground 
	30
	-60.9
	--66.6
	--76.6
	-86.6

	
	
	Airborne
	300
	-31.9
	-50.8
	-60.8
	-70.8

	VHF Comms, 

8.33 kHz AM
	117.975 - 137 
	Ground 
	30
	-59.4
	-59.1
	-69.1
	-79.1

	
	
	Airborne
	100
	-45
	-54.7
	-64.7
	-74.7

	VHF Comms,

 25 kHz AM
	117.975 - 137 
	Ground 
	30
	-63.9
	--63.9
	-73.9
	-83.9

	
	
	Airborne
	100
	-49.5
	-59.2
	-69.2
	-79.2

	ILS Glidepath
	328.6 - 335.4
	Airborne
	50
	-37.4
	-30.9
	-40.9
	-50.9

	50cm Radar
	590 – 598
	Ground 
	400
	-76.1
	TBD
	TBD
	TBD

	DME/ TACAN
	940 - 1 215
	Ground 
	30
	-61.2
	-48.7
	-58.7
	-68.7

	
	
	Airborne
	100
	-36.8
	-34.3
	-44.3
	-54.3

	Secondary Surveillance Radar
	1030 & 1090
	Airborne
	100
	-34.8
	TBD
	TBD
	TBD

	
	
	Ground 
	30
	-71.7
	TBD
	TBD
	TBD

	23cm Radar
	1 215 – 1350
	Ground 
	400
	-82.4
	TBD
	TBD
	TBD

	10cm Radar
	2700 – 3100
	Ground 
	170
	-82.6
	TBD
	TBD
	TBD

	Satellite Comms
	1545 - 1559 & 

1645.5 - 1660
	Airborne
	
	
	
	
	   

	
	
	Satellite
	
	
	
	
	

	Radio Altimeters
	4200 – 4400
	Airborne
	50
	-47.3
	-38.7
	-48.7
	-58.7

	MLS
	5030 – 5150
	Airborne
	50
	-43.3
	-34.7
	-44.7
	-54.7

	Weather Radar
	5350 – 5470
	Airborne
	300
	
	
	
	

	Doppler Radar
	8750 – 8850
	Airborne
	300
	
	
	
	

	3cm Radar
	9000 - 9500
	Ground
	20
	-87.5
	TBD
	TBD
	TBD
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