	[bookmark: logo][image: ICAOBIG]
	
International Civil Aviation Organization

WORKING PAPER
		[bookmark: document_no]FSMP/10-WP/19 r1
[bookmark: restricted][bookmark: addendum_corrigendum_appendix][bookmark: revision_no][bookmark: revision_date][bookmark: related_to][bookmark: info_paper]2020-08-12 

	







[bookmark: _bookmark3]FREQUENCY SPECTRUM MANAGEMENT PANEL (FSMP)

[bookmark: agenda_item]Tenth Working Group meeting

Virtual Meeting, 17 – 26 August 2020


[bookmark: _GoBack]Agenda Item X:	Interference to Aviation Systems


UWB Activities in the USA


[bookmark: presented_by](Presented by Andrew Roy)


	SUMMARY

	This working paper informs the FSMP of UWB activities in the US, providing some information on their different approaches and systems.  In reviewing the provided information, it is intended for basis of a discussion on how aviation’s approach to control measures for UWB systems could be internationally harmonized.



INTRODUCTION
In the United States in the last 2 years, there have been multiple requests to expand Ultra-Wide Band (UWB) applications beyond the existing US national rules.  These waiver requests have been accompanied by a formal request to the national regulator to review the underlying rules in a full rulemaking process.  Given aviation’s existing concerns with UWB, and possible new UWB technologies/applications, there is a need for an international discussion on how different administration’s approach UWB and how aviation should respond in an internationally coordinated manner.  This is particularly pertinent in the US, as petition to rewrite the UWB has been received by the US national regulator.  
BACKGROUND
The United States’ Federal Communication Commission’s (FCC) rules on UWB were established in 2002 under Part 15 regulations.[footnoteRef:2]  These systems are considered unlicensed in the US, and therefore cannot interfere, not claim protection, from other services (licensed or unlicensed).  Aviation was very active in that process to maintain the necessary protections for affected aeronautical systems, with the primary outcome to mitigate UWB interference by reducing the potential interactions, such as preventing outdoor emissions or limited usage such as emergency services.  With increasing connectivity requirements for transport systems, industrial equipment, and new technology for ground penetrating radars, several manufacturers have requested to the FCC that certain Part 15 UWB rules be waived in order to allow operations, or even a full review of existing regulations.  Examples of the current UWB applications on file at the FCC include: [2:  US Code of Federal Regulations (CFR) 47, Part 15, Sub-Part F – Ultrawide-Band Systems, is part of the larger Part 15 regulations for intentional and unintentional emitters that are classed as unlicensed operations.   ] 

· Waiver request for New York City subway system tracking operating between 4.243-4.743 GHz.  FCC proceeding ET 19-246
· Waiver request for local (and then possibly national) positive train control system operating between 3.272-5.014 GHz.  FCC proceeding ET 18-284
· Waiver request for vehicular ground penetrating radar operating between 103-403 MHz.  FCC proceeding ET 19-241
· Waiver request for vehicular ground penetrating radar operating between 103-403 MHz.  FCC proceeding ET 19-155
· Waiver request for industrial communications and track systems operating between 3.1-4.8 GHz.  FCC proceeding ET 19-242
· Industry request to review Part 15 rules for all UWB applications, citing a need to more comprehensive given the number of UWB waivers the FCC has received.  FCC proceeding RM-11844
DISCUSSION
The waiver requests focus mostly on removing restrictions sought by aviation and other industries in the original FCC rules from 2002, including:
· Removing location/usage restrictions to allow for outdoor usage.
· Allowing for fixed deployment and not limited to mobile terminals.
· Use of CW swept systems that are not technically UWB, but have similar characteristics (e.g. wide bandwidth and rapid sweep times).  

Whilst most of waiver requests did not seek to increase the maximum power limit nor give the UWB systems any higher regulatory protection[footnoteRef:3], even existing power levels specified in the FCC Part 15 rules can still cause interference to aeronautical systems if in close enough proximity.  Enforcement of these types of systems when in the hands of end users is particularly difficult.  For example, in the case of one of the vehicular ground penetrating radar systems, there appeared to be no means of the user turning the system off.  If the car was active, so was the UWB system, and therefore it was uncertain if an end user be able to know about or even disable such a system if operating near aircraft. [footnoteRef:4]  [3:  It should be noted that Cisco and Hewlett Packard noted that one provider granted a UWB waiver in 2015 then claimed that the FCC should block innovative unlicensed uses because of purported spectrum interference risks to UWB devices, effectively claiming protection from other users.]  [4:  An argument can be made that a vehicle can move away form the aircraft if needed.  But this presumes that the vehicle can be moved away while in the constrained in an airport operating area, or if the owner of the vehicle is willing/able to action such a request.  More importantly, it relies on knowing that the vehicle is the source of emissions, which as seen from LED lighting, identifying low-level broadband noise is very difficult and time consuming.  ] 

In those cases, it is then up to other regulations (such as only operating indoors, etc.) to almost eliminate the potential interaction.  It is these specific control measures that are often the focus when questions arise in the proceedings, and they often provide several unknowns dependent on the application and/or technology used.  Some possible suggestions have been adopted in Europe, such as RF detect and avoid, which may be part of the answer.   However, these do not protect receive only services, such as GNSS.  Therefore clearly multiple options, from control measures, technical solutions, and enforcement need to be considered that can be applied in a consistent manner.  As regulators look to other countries to see where solutions have already been implemented (and the petition to rewrite the US rules cites many parts of the European UWB policies), a consistent international approach from aviation will be important.  
SUMMARY
Given the above information, it is clear there is a large interest in UWB systems in the US that could form a significant package of work in the future, especially if a full review of all regulations is enacted.  With the international nature of aviation, it is therefore a question about what other administrations are dealing with UWB systems, and what activity should be coordinated internationally to ensure a consistent approach from aviation to these systems.  Especially specific control measures that may, or may not, be applicable to UWB devices.  
ACTION BY THE MEETING
Consider the contents of this paper
Provide other national/regional views on UWB and how they have been implemented while protecting aviation systems
Consider how a more unified international approach from aviation to UWB should be considered going forward.  
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