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WORKING DOCUMENT TOWARDS A PDNR ITU-R SM. [UWB.FRAME]

Spectrum management framework for ultra-wideband

(Question ITU-R 226/1)

The ITU Radiocommunication Assembly,

considering

a)
that ultra-wideband (UWB) emissions spread across numerous frequency bands and might affect, simultaneously, stations of several radiocommunication services;

b)
that UWB emissions are intentional and extend over a very large frequency range;

c)
that UWB devices might be used by many applications such as short‑range communications, imaging, asset tracking and collision avoidance systems that would benefit areas such as public protection, construction, engineering, science, law enforcement and transportation;

d)
that certain applications might result in mass usage of UWB devices in various environments where stations of radiocommunication services have already been deployed and are be in operation;

f)
that the spectrum requirements for UWB devices might vary according to the UWB type of application;

[g)
that UWB devices, regardless of type, might introduce intentional and/or unwanted emissions in the spectrum and in the bands where emissions are prohibited by the Radio Regulations;]
Alternative text for considering g) from Doc 1-8/127 (CAN)

[g)
that UWB transmitters, regardless of type, might introduce intentional and/or unwanted emissions in the bands used by services that operate near or below the RF noise floor level, such as passive services;]
h) 
that due to the different nature of the spectrum of unwanted emission and intended UWB emissions, the limits for unwanted emissions given for radiocommunication services defined in the Radio Regulations can not be applied for the intended emissions of UWB signals,
ji)
that UWB technology may be incorporated in portable devices which could be taken across  national boundaries;

k)
that if UWB devices are not individually licensed it is difficult to limit the density of UWB deployment.,

l) 
that in general it is assumed that UWB devices cannot claim protection from other radiocommunication services, however, some countries may identify specific cases where protection might be granted, on a national basis, due to the nature of the UWB application;
m)
that the future development of existing allocated services should not be constrained by the introduction of UWB applications;

noting

a)
that No. 5.340 of the Radio Regulations lists bands in which all emissions are prohibited;

b)
that under the provisions of Article 4.4 of the Radio Regulations administrations may assign frequencies to a station on a non‑interference and unprotected basis in derogation of either the Table of Frequency Allocations or the other provisions of the Radio Regulations;

c)
that Resolution 952 (WRC-03) instructs the Director of the Radiocommunication Bureau to inform CISPR that UWB devices are not considered by ITU-R as ISM applications under No. 1.15 of the Radio Regulations;

d)
that Resolution 951 (WRC-03) resolves that studies are to be carried out by ITU-R to identify options for improvements in the Radio Regulations to ensure a framework for the effective management and use of the spectrum that do not constrain the development of existing or new applications and technologies;



f)
that at least one Administration has authorized the use of UWB technology on an unprotected basis and on condition of not causing harmful interference,
g)
that No. 3.3 of the Radio Regulations states in part that transmitting and receiving equipment should be designed to take into account the technical characteristics of equipment likely to be used in neighboring and other parts of the spectrum, provided that all technically and economically justifiable measures have been taken to reduce the level of unwanted emissions;

h)
[that the World Meteorological Organisation (WMO) Resolution 3 (Cg‑XIV) expresses "serious concerns at the continuing threat to several bands allocated to meteorology and EESS" and appeals ITU and Member administrations "to ensure availability absolute protection of passive bands, stressing the case of the 23.6-24 GHz band";]
Alternative proposal for the notings provided by a drafting group consisting of AUS, CAN, NZ and USA
a)
No.3.3, 4.4, and 5.340 of the Radio Regulations;

b)
that Resolution 952 (WRC-03) instructs the Director of the Radiocommunication Bureau to inform CISPR that UWB devices are not considered by ITU-R as ISM applications under No. 1.15 of the Radio Regulations;

c)
that at least one Administration has authorized the use of UWB technology on an unprotected basis and on condition of not causing harmful interference.

d)
[that World Meteorological Organisation (WMO) Resolution 3 (Cg‑XIV) expresses "serious concerns at the continuing threat to several bands allocated to meteorology and EESS" and appeals ITU and Member administrations "to ensure availability absolute protection of passive bands, stressing the case of the 23.6-24 GHz band";]
recommends

1
that the spectrum management framework contained in Annex 1 be used as guidance to administrations when considering the introduction of UWB [technology] and its impact on Radiocommunication Services;


Annex 1

Spectrum management framework for UWB systems

A1
Introduction

From Doc 76 (USA)

This framework is intended to provide guidance to administrations when considering the introduction of UWB devices [within their administrations’ borders].  The development and implementation of new technologies are important parts of meeting the changing and growing needs of the general public. Achieving [compatibility] between planned and existing services is an important aspect of spectrum management.
From Doc 127 (CAN)

In comparison to non-UWB technologies, the regulatory challenges posed by the introduction of UWB bring new challenges to the radio regulators. UWB emissions are typically low-power and span a very large spectrum over many bands allocated to many different services.  

This framework document discusses the regulatory challenges that should be taken into account when considering the implications related to the introduction of UWB technology.
From Doc 76 (USA)

Although UWB systems may be authorized by administrations to use spectrum allocated to radiocommunication services within their borders, the intention is to consider the use of this spectrum by UWB devices on a licence-exempt basis.  UWB emissions of a single entry or aggregate nature have the potential for interference to the allocated radiocommunication services, particularly in the passive and safety services bands.  The susceptibility to interference from UWB devices depends on the operational characteristics and sensitivity of the victim application/service, as well as on the spectral characteristics, deployment density, and operational parameters of the UWB devices.  The most significant challenge for administrations in the introduction of UWB systems is not to cause harmful interference to the operations of radiocommunication services, while taking into consideration other potential sources of interference.
The introduction of UWB transmissions could possibly increase the noise floor level for radiocommunication services.  An increase to the noise floor is of particular concern to the passive services that measure energy close to the natural noise floor, such as for weather prediction and scientific purposes.  As these services usually have instrumentation that is significantly more sensitive than those used in other radiocommunication services, they may be more vulnerable to interference from UWB applications.
From Doc 112 (UK)  

It is envisaged that UWB systems would operate mainly on a licence-exempt basis within spectrum that is allocated to radiocommunication services. UWB emissions, whether of a single device or aggregate nature have the potential for interference into radiocommunication services operating in licensed bands. The most significant challenge to the introduction of UWB systems is not to cause harmful interference to current use and future development of existing allocated radiocommunication services should not be constrained by the introduction of UWB applications. 
The potential of interference of the different UWB systems and the corresponding limitations concerning their introduction depends strongly on the kind of application and consequently on their future spectrum allocation, Administrations should consider the results of the compatibility studies given in SM. [UWB.COMP] in order to ensure the protection to radiocommunication services.
This spectrum management framework document is provided in 5 sections:

(
Section 1 being general in nature and applicable to all UWB applications.  
(
Section 2 being for additional spectrum management framework for UWB systems intended for imaging applications.
(
Section 3 being for additional spectrum management framework for UWB systems intended for communication applications
(
Section 4 being for additional spectrum management framework for UWB systems operating in frequency bands above 10.6 GHz

(
Section 5 being specifically for Automotive Short Range Radar systems 

Text proposed by the Russian Federation based on Doc 136
[The intention is for UWB systems to use spectrum allocated to radiocommunication services on a licence-exempt basis. 

It is due to the fact that UWB devices do not belong to any certain radio service and they are considered as being SRD applications. The given principle is widely applied to SRD applications by many administrations and it is defined in Recommendation ITU-R SM.1538-1. Application of a principle “no protection from interference” for UWB devices can be proved being based on provisions of Radio Regulations and some other ITU-R documents. 

However, some national administrations might authorise UWB devices, whose importance to the safety of life requires that these devices be protected to some degree from harmful interference. This may be done by provision for secondary status. For example vehicular radar systems may require some level of protection.

UWB emissions of a single entry or aggregate nature have the potential for interference in passive bands, auctioned bands and other licensed bands. The most significant challenge to the introduction of UWB systems is not to cause harmful interference to radiocommunication services.]
[Editorial note: agreement was not reached on the some of the proposals within this text and questioned if this is appropriate for this section, additionally administrations views on the proposal are requested for the next meeting.]
[According to the RRB rules of procedures on No. 5.340 and Article 4.4, notification to the ITU, concerning any other use than those authorized in the bands covered by No. 5.340 or on the frequencies concerned, cannot be accepted.]
A2
Radio Regulations
UWB systems would operate in areas of the spectrum which are allocated to Radio Services or which relate to Footnotes in the RR, either on a specific or general basis. It is the responsibility of the Radio Regulations Board (RRB) to interpret the international Radio Regulations when there may be relevant questions, raised by administrations or by the Radiocommunication Bureau itself, in implementing the Radio Regulations. 
The decisions of the RRB are given in the ITU Rules of Procedures. 

Article 0.4 and 45 of the Constitution of the ITU plus the following list of Radio Regulation provisions that may be relevant for administrations considering the introduction of UWB: 1.59, 1.138, 1.38, 3.3, 3.551, 4.4, 4.5, 4.10, 4.22, 5.223, 5.260, 5.267, 5.340, 5.340.1, 5.421, 5.422, 5.483, 13.15, 13.14, 15.12, Appendix 13 and 15; 


A3
Consideration of Radiocommunication Services
[UWB systems are intended to be operated in parts of the spectrum already allocated to the radiocommunication services. The operation of UWB systems would therefore have some potential for interference into these radiocommunication services. This is why, protection of the radiocommunication services from harmful interference caused by UWB systems is essential for the proper introduction of UWB technology worldwide. Certain services, which could be affected by the introduction of UWB, are under consideration in various fora in the ITU for compatibility purposes. These services include; EESS, RAS, SRS, Safety Services, FS, FSS, MS , MSS, BS, BSS, RDS, RDSS, RNS, RNSS, Amateur and Amateur Satellite Service.

It is believed that, particular attention should be given to the Passive Services (EESS, RAS, SRS) and Safety Services among others, because of the direct impact of them on human life and property. For this reason, these services are considered in separate subsections below:]
A3.1
Passive Services

The operations of the RAS, EESS(passive) and SRS(passive) necessarily involve the measurement of naturally-occurring radiations, usually of very low power levels, which contain essential information on the physical process under investigation.  [The appropriate bands are uniquely determined by the physical properties (e.g. molecular resonance) which cannot hence be moved and are therefore one of the important natural resources. Low levels of interference received at the input of the passive sensors receiver] may have a degrading impact on the use of passive frequency bands, as they are not able to discriminate between these natural radiations and man-made emissions or radiations. No. 5.340 assists the passive services to deploy and operate their systems with the highest reliability. 
UWB devices that have emissions in bands listed in No. 5.340 may have the potential to affect the global use of the aforementioned passive services. For example, interference received over one country may affect data that is used for global applications, including weather forecasting by the international community. Corrupted measurements over one area of the world could translate into incorrect weather forecasts over regions far removed from the measurement area.  Corrupted measurements from several areas may impact reliable weather forecasts over major portions of the world. The consequences of incorrect forecasts may have significant economic impact.
The EESS (passive) is an essential tool for monitoring the Earth and its atmosphere worldwide. The specific nature of the Earth/atmosphere system and its complexity requires that the models, which describe this system and the sensors, which acquire environmental data, be regularly updated in alternance on a step-by-step basis. Therefore, special attention should be given to the protection of passive services bands covered by No. 5.340, taking into account the current and future protection requirements of those services.



A3.2
Safety Services

Safety services are radiocommunication services used for safeguarding human life and property.  Civil aviation and maritime systems depend on [interference-free] radio frequencies that can be used worldwide.  The aeronautical-mobile (route) service, the aeronautical mobile-satellite (route) service, the radionavigation service and the radionavigation-satellite service are four services that are included in the category of safety services.  All aeronautical operational, air traffic control communications and maritime port operations service are safety communications.  The systems used for safety of life require high degrees of integrity, reliability, and availability under varying conditions, because they often must operate with very little margin where interference can critically affect reception and impair the safety service being provided.  The necessity for safety systems to meet the high levels of integrity, reliability, and availability makes it essential that these systems operate in an environment free from harmful interference.

 With respect to UWB devices, administrations should recognize that safety services require special measures of protection from harmful interference, because of the criticality of protecting human life and property.  In some cases it might be difficult to avoid frequency bands allocated to safety services.  In those cases, administrations should consider factors such as impact to safety service link margins and techniques to preclude interference from UWB devices that malfunction.
A4
[Guiding principles for administrations for the introduction of UWB applications]

 

Administrations have permitted operations not conforming to the Table of Frequency Allocations contained in the Radio Regulations provided that such operations will not cause harmful interference.  Administrations have permitted such non‑conforming operation even in passive bands subject to No. 5.340.
The development and implementation of new technologies are important in meeting the changing and growing needs of the general public.  Achieving compatibility between planned and existing services is an important aspect of spectrum management.   



There are several views on how to deal with the introduction of UWB technology. The following views are drawn from the source documents:

Principles for consideration by Administrations
[Editorial note: the following bullets points are agreed in principle however further editorial work is required to provide a more logical order or consolidated form]
· Administrations have a sovereign right to regulate, the use of UWB devices.

· The impact of the movement and use of UWB devices across national borders.

· UWB devices may be authorised in a number of ways but may be particularly suited for  authorisation on a non-individual or “licence-exempt” basis.

· UWB devices will typically be authorised on an unprotected basis however in some cases they might be authorised on a national protected basis
· The authorisation of UWB devices should be done on a non-harmful interference basis.
· Safety services may require special measures to ensure their freedom from harmful interference.
•

•
Special attention should be given to provide the required protection to services  operating in the frequency  bands listed in No. 5.340.

•

•
UWB devices should employ appropriate mitigation techniques such as notching technique in order to avoid causing harmful interference.
•

•

· National UWB regulations should reflect the appropriate protection criteria of all services in the affected frequency bands.

· 
[Editorial note: the meeting agreed that there was a requirement to insert an additional bullet on the requirements related to the certification procedures]  
 [A5
Existing national regulatory frameworks [Examples of national regulatory approaches]
 [Editorial note: Contributions against this section should consider the list of principles given in the previous section A4]

National regulatory frameworks for UWB devices exist in at least one country.  [These frameworks could serve as guidelines for consideration by administrations that may also wish to provide for UWB implementation.]  The frameworks of at least one administration are introduced to provide protection for both active and passive radiocommunication services of that administration, with special protection for the radionavigation satellite service.  The existing regulatory frameworks have provisions for communication devices used both inside and outside buildings; for through-wall imaging systems used by law enforcement, emergency rescue and firefighter personnel in emergency situations; for medical imaging; for surveillance; for ground penetrating radar; and for short-range radar systems designed for vehicle collision safety purposes.

In that administration, ground-penetrating radar users are required to be trained as radiocommunications professionals, which assists in amelioration of issues related to the protection of radiocommunication services.  UWB operation is permitted ubiquitously by at least one administration, except on board an aircraft, a ship, a satellite, or in toys.

That administrations recognize imaging systems as UWB devices of a different class from both  ground penetrating radar and vehicular radar.  These different systems have different regulatory provisions in at least one administration.

In summary, procedures for administering and ensuring technical specifications and adherence to national regulations should be kept to the minimum necessary, but should include provisions as may be necessary for the protection of radiocommunication services, as well as appropriate requirements for personnel training on the use of UWB systems.  These procedures should also provide for UWB equipment measurements using an approved procedure.]
A6
Arrangements between Administrations
Administrations are encouraged to develop bi-lateral or multi-lateral arrangements to avoid scenarios that may result in  harmful interference to radiocommunication services.[These may be as a result of the aggregate effect of the deployment of UWB equipment, systems or networks, trans-border circulation……..] 
[Section 2
Additional spectrum management framework for UWB systems intended for imaging applications

2
Introduction

[This section addresses UWB systems intended for imaging applications, which are expected to operate mainly in the frequency range below [3.1 GHz], in spectrum allocated to other radiocommunication services.

This section details additional spectrum measures that may be required for these applications, in addition to those detailed in section 1. UWB emissions whether for a single interferer or for aggregate interference, have the potential for interference into passive bands, mobile bands (including cellular bands) plus other services.

 [Editors note: initial thoughts are captured in the text below but will need to be reviewed why these approaches have been suggested]

It may be appropriate that the UWB imaging devices be licensed in some manner. Furthermore, the operation of such devices will be restricted to law enforcement, fire and rescue organization, scientific research institutions, commercial mining companies and construction companies in the case of GPRs and In-Wall Imaging systems, to law enforcement and fire and rescue organizations for Through-Wall Imaging systems, to the direction of or under the supervision of a licensed healthcare practitioner in the case of Medical Imaging systems and finally to law enforcement, fire and rescue organizations, public utilities and industrial utilities in the case of Surveillance devices.

Considering the overall control of UWB imaging devices, their restricted employment and localization of use, it will certainly not be a difficult task to avoid interference on other radiocommunication services.

Special considerations should be given to the bands 1400 – 1427 MHz and 2690 – 2700 MHz as these are used by the passive service and given in No. 5.340.] 

Section 3
Additional spectrum management framework for UWB systems intended for communication applications

3
Introduction

 [This section addresses UWB systems that are intended for communication applications, which are expected to operate in frequency range between [3.1 and 10.6 GHz], in spectrum that is allocated to other radiocommunication services. 

This section details additional spectrum measures that may be required for these applications, in addition to those detailed in section 1. UWB emissions whether for a single interferer or for aggregate interference, have the potential for interference into other services.

 [Editors note: initial thoughts are captured in the text below but will need to be reviewed why these approaches have been suggested]

[UWB applications that will operate between 3.1 GHz and 10.6 GHz consist of communication systems and similar applications typically occur on a license exempt basis. It has to be noted that, the different industries involved in the development of UWB communication systems have developed several modulation schemes that are able to mitigate the interference potential on sensitive frequency bands occupied by other radiocommunication systems. Thus, on the one side the adaptive band approach, i.e. flexible pulse shape allow to significantly reduce the interference level and on the other side, in the different multiband approach proposed, the UWB emission spectrum is divided into several bands allowing adaptation to different environments and provides spectrum agility to adapt possible non-contiguous spectrum allocations. Data are modulated in an appropriate manner using concatenations of the different sub-bands and reducing power in specific sub-band or turning it off completely.

Considering these interference mitigation techniques, a smooth introduction of UWB communication systems in regard to not producing harmful interference to other radiocommunication services may be possible.]
Section 4
Additional spectrum management framework for UWB systems operating above 10.6 GHz

4
Introduction

[This section will be limited to UWB systems that operate in frequency bands above 10.6 GHz (except for SRRs as described in section 5), in spectrum that is allocated to other radiocommunication services.

This section details additional spectrum measures that may be required for these systems, in addition to those detailed in section 1. UWB emissions whether for a single interferer or for aggregate interference, have the potential for interference into other services.

Currently there are no foreseen use by generic UWB applications above 10.6 GHz, however it would be expected the same types of UWB technology as detailed in 3.1 above would be used. 

Special considerations should be given to the bands above 10.6 GHz used by the passive service and given in No. 5.340.]
Section 5
Additional spectrum management framework for Automotive Short Range Radar systems (SRR) 

5
Introduction

 [Editors note: initial thoughts are captured in the text below but will need to be reviewed why these approaches have been suggested]
[This section will be limited to SRRs that are expected to operate in the 24 and 79 GHz frequency bands, in spectrum allocated to radiocommunication services. It details the necessary protection of these services as well as the additional measures that may be required, in addition to those detailed in section 1. 

Currently, the only UWB systems envisaged to operate in the bands 24 or 79 GHz are the Vehicular Radar systems also called Automotive Short Range Radar systems (SRR). Such UWB devices have an operating range of up to 30 metres and are used for a number of applications to enhance the active and passive safety for all kind of road users. These devices are able to detect the location and movement of object near a vehicle, enabling features such as near collision warning mitigation, improved airbag activation, parking aid, pedestrian protection, etc.  

On the other hand, the 23.6-24 GHz band that is a unique natural resource, which is of crucial and vital importance for weather, water and climate research and operations and concur to related environmental activities with their social and economic impacts, including safety of life and property.

Special considerations should be given to the band 23.6 – 24 GHz used by the passive service and given in No. 5.340.]
6
Results of studies
[Editorial Note: A reference to the work done in WG 2 dealing with compatibility for all services will replace the text found in this section.]
Although WG2 has not concluded its work, one submitted compatibility study suggested that compatibility is not feasible between existing services such as fixed service (FS), Earth exploration satellite service (EESS) and radio astronomy service (RAS), and SRR depending inter alia on the extent of deployment of SRR in 23.6 – 24 GHz band. Other studies are expected to suggest the compatibility between SRR and remote sensing in this band.       
                     







Attention: The information contained in this document is temporary in nature and does not necessarily represent material that has been agreed by the group concerned. Since the material may be subject to revision during the meeting, caution should be exercised in using the document for the development of any further contribution on the subject.
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