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	Summary:

The entire frequency band 5 250 – 5 850 MHz serves as an essential resource for the operations of military radiolocation systems, especially for air defense weapon systems as part of the NATO Integrated Air and Missile Defence. Radiolocation radars operate normally throughout the full range between 5 250 and 5 850 MHz. 

Wireless Access Systems (WAS) including Radio Local Area Networks (RLANs) introduced in the bands 5 150-5 350 MHz and 5 470 - 5 725 MHz have to use dynamic frequency selection (DFS) to protect radars, but are proven not to do so for all types of radars and in the practical use. 

The NATO “POLICY ON THE USE OF THE 5 GHZ FREQUENCY BAND BY THE MILITARY”, AC/322-D(2005)0036, dated 31 August 2005, developed by the Frequency Management Sub-Committee (FMSC) and agreed by the C3 Board, gives long-term advise on the use and protection of military radars in the 5 GHz band and is still valid and to be applied as it is a unanimously agreed NATO policy.

This policy stated in particular that “New developments of radiocommunication means in the range 5 250–5 850 MHz whether operating in the mobile service or in the fixed service, shall apply mitigation techniques to effectively protect radar operations in all modes including frequency hopping”. 
As a consequence, any further accommodation of WAS/RLAN in remaining parts of the 5 GHz band needs to prove sufficient protection of the incumbent military services by DFS as well as by other mitigation techniques, this based on laboratory and field tests and trials.

It should also be noted that the wide majority of military 5 GHz radars are at least transportable if not mobile. In accordance with operational concepts of NATO, these radars can potentionally be deployed and operated everywhere and on short notice by political decision. Therefore, countries not operating own 5 GHz radars in their national forces should not use that as an argument, because it would not take account of potential decisions and scenarios decided on diplomatic levels.


	

	Proposal: 
ECC To note the NATO policy and to apply it on the considerations and decisions on RLANs in 5 GHz.

	

	Background: 
EC mandate to CPG/PTD regarding the coexistence of Military Radars in the 5 GHz band with WAS/RLAN and ECC report 192.

	


Attached AC/322-D(2005)0036 + action sheet.
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NATO CONSULTATION, COMMAND & CONTROL BOARD


POLICY ON THE USE OF THE 5 GHZ FREQUENCY BAND BY THE MILITARY


Note by the Action Officer


Reference: AC/322(SC/3)D(2005)0001, dated 18 July 2005


1. Please find attached the Policy on the Use of the 5 GHz Band by the Military.


2. Unless comments to the contrary are received by the Action Officer by 1600 hrs.
on 16 September 2005, it will be assumed that the NC3 Board has noted the policy and
agreed to take the actions as described in paragraph 7 of the enclosed note by the Action
Officer.


(Signed) J.S. STRICK


Annex 1: Policy on the Use of the 5 GHz Frequency Band by the Military


1 Annex Action Officer: Mr E. Trautmann, Ext 5618
Original: English


DMS 1434479
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POLICY ON THE USE OF THE 5 GHZ FREQUENCY BAND BY THE MILITARY
Note by the Action Officer


1. The attached document sets out the “Policy on the Use of the 5 GHz Frequency
Band by the Military” as agreed by the NATO Civil/Military Frequency Management Sub-
Committee (NATO FMSC Civ/Mil) (Reference).


2. The vital military interest as regards the frequency band 5250 – 5850 MHz is
related to the unrestricted operation of radar, mainly for air-defence and aeronautical
radionavigation equipment, the latter using a subpart of the band. Important examples, not
exhaustive, for the use of the 5 GHz band by air-defence weapon systems are the
PATRIOT and ROLAND systems, naval and land transportable Air Surveillance radar and
a plethora of national radar including meteorological applications.


3. As a result of the World Radiocommunication Conference 2003 (WRC-03), the
5GHz band now provides for five principal radio services which enjoy an equal, co-primary
status.
Military radar will have to share the frequency resource with future commercial
applications, mainly:
- Mobile Wireless Access Systems including Radio Local Area Networks (WAS/RLANs),
- Fixed Wireless Access Systems (Point-to-Multipoint, Mesh)
- Ultra Wide Band (UWB) technology


4. The continued operation of radar (and other existing users) and the
accommodation of new technologies in the same frequency band will create new critical
electromagnetic scenarios.


5. Therefore, it is indispensable that all future wireless communications systems
apply mitigation techniques to effectively protect radar operations in all modes including
frequency hopping. National authorities are urged to monitor and control the appropriate
use of built-in mitigation techniques.


6. However, military operational planners as well as armament and procurement
agencies are urged to note the risks related to the operation of both radar and new
radiocommunication systems (e.g. as COTS equipment) in the 5 GHz band and within the
same geographical area.
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7. The NATO C3 Board is recommended:


� to note this document, in particular its conclusions and positions,


� to advise the NATO Air Defence Committee (NADC) and the Conference of National
Armaments Directors (CNAD) accordingly,


� to support the implementation of the policy by the Nations,


� to note that the implementation of WAS/RLANs in the European Union is governed by
a European Commission Directive which may not fully cover the protection
requirements of specific radar operations (e.g. when in frequency hopping mode).


8. The civil and military Co-Chairmen of the NATO FMSC are available for respective
briefings as deemed appropriate.


AC/322-D(2005)0036
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ANNEX 1 to
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NATO FREQUENCY MANAGEMENT SUB-COMMITTEE (NATO FMSC)
POLICY


ON THE USE OF THE 5 GHz FREQUENCY BAND
BY THE MILITARY


Background


1. For a number of decades, the frequency band 5 250 – 5 850 MHz (in the following
referred to as 5 GHz frequency band) has served as an essential resource for the
operations of military land, airborne and naval radiolocation systems. The radar of
important air defence weapon systems have always been the major users of the band.


2. The shared use of the band with radionavigation radar did not present significant
problems.


3. The advent of new or increasing applications operating in the mobile, Earth
exploration-satellite (EESS) (active) and space research services (SRS), has led to a new
international regulatory regime for the 5 GHz band in order to provide a balance in
spectrum use.


Aim


4. The aim of this document is to establish a NATO FMSC position on the use of the
5 GHz frequency band by military forces as a basis for advice to the MC, the NC3B and
other Council committees as appropriate.


Scope


5. The radio frequency spectrum, a finite natural resource, is an essential element in
today’s economic, industrial, social and private life. Political, economic and technical
factors as well as the physical nature of radio waves must be taken into account when
aiming at optimum efficiency in spectrum utilisation.


6. The liberalisation of the telecommunications market and the growth in competition
compel national and international frequency management bodies to balance the demand
for and the supply of radio frequencies. Harmonisation of the civil and military use of the
radio frequency spectrum is essential.
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7. The use of the radio frequency spectrum for military purposes required by NATO
forces or in support of NATO has been promulgated in the NATO Joint Civil/Military
Frequency Agreement (NJFA) 20021 and its Supplement for States of Emergency and
Times of Crisis and War.


8. This joint agreement between civil and military authorities of the NATO nations
sets out an essential military requirement for the use of the band 5 250 – 5 850 MHz by
land, airborne and naval radar operating in the radiolocation service.


9. It stipulates further that all allocations to the radionavigation service are used by
both civil and military services.


10. As a result of the World Radiocommunication Conference 2003 (WRC-03) held by
the International Telecommunication Union (ITU) in Geneva (SUI), the regulatory
provisions for the 5 GHz band are rather complex. There are five (5) principal radio
services, which enjoy a co-primary status in the total band or in parts of it:


- Radiolocation
- Radionavigation (including aeronautical or maritime)
- Mobile (except aeronautical mobile)
- Earth Exploration – Satellite (active)
- Space Research (active)


11. The radio amateur service and meteorological radar can operate in parts of the
band on a secondary or special basis.


12. In order to keep the balance between all services operating in the 5 GHz band, the
ITU Radio Regulations (RR) contain a plethora of footnotes, Resolution 229 (WRC-03)
contains further detailed provisions.


13. The present allocation to services in the 5 GHz frequency band is shown simplified
and graphically in Appendix 1.


Long Term Use of the Band


Radiolocation Radar
14. Radiolocation radar operate normally throughout the full range between
5 250 and 5 850 MHz.
Numerous Air Defence High Power Radar accomplish a variety of missions. As part of the
NATO Integrated Extended Air Defence System (NATINEADS), major radiolocation
systems operate in this frequency band as an integral component of important weapon
systems. By performing their role as sensors, they contribute to the air surveillance of the


                                           
1 PO(2002)167
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Alliance and to Theatre Missile Defence, which is maintained by a mix of sensors required
to counter the threat by Weapons of Mass Destruction.


15. It is to be realised, however, that the main threat to military sensors, especially to
air defence radar, is jamming.  Often, the only available counter measure to jamming is
frequency agility that is possible only if significant portions of frequency spectrum are
available without constraints.  For this reason, there would be a serious impact on
“Electronic Protective Measures (EPM)” capabilities of sensors if the available spectrum
was reduced or in parts unusable due to higher congestion or due to harmful interference
from other users.
Also, due to the military requirement for deployability, the mobile use of many air
surveillance radar and weapon system radar often excludes time-consuming site co-
ordination or complex geographical separation as realistic means of deconfliction.


16. Given the ever growing importance of Air Defence and the various, cost-intensive
programs pursued by the NATO Air Defence Committee (NADC) together with other
NATO bodies, the use of the 5 GHz band by air defence radar is to be projected for the
very long term. The use of this band is critical to the Alliance defence capabilities.


17. Test range instrumentation radar are used to provide highly accurate position data
on space launch vehicles and aeronautical vehicles undergoing developmental and
operational testing. This radar is typified by high transmitter powers and large aperture
parabolic reflector antennas with very narrow pencil beams. The radar has auto-tracking
antennas, which either skin track or beacon track the object of interest. They are normally
tuneable, at large, over the upper part of the band and have transmitter powers in the
range of 50-200 Watts peak. Periods of operation can last from minutes up to 4-5 hours,
depending upon the test program. Operations are conducted at scheduled times 24
hours/day, 7 days/week.


18. Shipboard sea and air surveillance radar are used for ship protection. They operate
continuously while the ship is underway as well as entering and leaving port areas. These
surveillance radar usually employ moderately high transmitter powers, and antennas which
scan electronically in elevation and mechanically a full 360 degrees in azimuth. Operations
can be such that multiple ships are operating these radar simultaneously in a given
geographical area.


19. Meteorological radar, both airborne and ground-based, normally operate within the
frequency range 5 250-5 650 MHz (up to 5 850 MHz) with a special status in the part
5 600 - 5 650 MHz.
The ground-based weather radar systems are used for flight planning activities worldwide.
They are often co-located at airports to provide accurate weather conditions for aircraft.
Therefore, these radar are also in operation 24 hours per day.
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Meteorological radar provide quantitative area precipitation measurements and in most
cases belong to networks which co-ordinate such measurements over national or regional
areas. Those which use Doppler radar technology also observe precipitation velocity,
which indicates the presence and motion of severe weather elements such as tornadoes,
hurricanes and violent thunderstorms as well as wind shear and turbulence. Quantitative
measurements from both kinds of radar are used in real time as a critical and unique data
source for hydrological, meteorological and environmental forecasting. Through numerical
data assimilation, modelling and forecasting of weather, flooding and pollution, particularly
on the occasion of damaging events, the data are used to increase the accuracy and
timeliness of forecasts and warnings. The data may be used directly, for example to
assess lightning risk. Many applications can be critical to safety and protection of the
general public (both life and property) and the safety and security of military operations as
well.
The importance of weather information to the military should be borne in mind when
priority decisions are to be made.


20. Other special-purpose radar are also operated in the band 5 250-5 850 MHz like
airborne synthetic aperture radar which are used in land-mapping and imaging,
environmental and land-use studies, and other related research activities. They are
operated continuously at various altitudes and with varying lookdown angles for periods of
time up to hours in duration depending upon the specific measurement campaign being
performed.


Radionavigation Radar
21. Radar operating in the aeronautical radionavigation service in the frequency band
5 350-5 460 MHz are primarily airborne systems used for flight safety. Weather detection
and collision avoidance radar operate continuously during flight. Wind shear detection
radar operate automatically whenever the aircraft descends below 2 400 feet. All of these
radar have similar characteristics and are principally forward-looking radar which scan a
volume around the aircraft's flight path.
22. Maritime Radionavigation Radar operating in the band 5 460-5 650 MHz are
normally ship-borne and their mission is principally one of collision avoidance.
Consequently, their principal intended targets are ships and stationary objects, including
land.  They are not required to locate aircraft, so they have no need to measure or
distinguish the altitudes of targets.


Earth Exploration – Satellite (active) and Space Research (active) services


EESS (active) and SRS (active)
23. Both services are operated in the lower part of the 5 GHz band, i.e. in the band


5 250–5 570 MHz. Despite their co-primary status, these civil services must
observe certain restrictive, regulatory provisions established to adequately protect
radiolocation
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and radionavigation radar operations. Details are reflected in respective footnote
provisions of the ITU Radio Regulations.


Mobile Wireless Access Systems including Radio Local Area Networks
(WAS/RLANs)


24. With WRC-03 the operation of Wireless Access Systems (WAS) including Radio
Local Area Networks (RLANs) was introduced in the bands 5 150-5 350 MHz and 5 470 -
5 725 MHz on the condition that these systems should use dynamic frequency selection
(DFS) to avoid frequencies in use by radar, and transmitter power control (TPC) to avoid
unnecessary, too high transmitter powers because military radar are more sensitive than
civil systems, and in the case of frequency agile modes, frequency change rates are
higher.  WAS including RLANs should therefore meet the conditions of the ITU Resolution
229 (WRC-03), as the decision was taken by WRC-03 with the assumption that these
mitigation techniques will be efficient in protecting radiolocation radar. Therefore, all
intentions to change parameters of DFS or to put the necessity in question at all have to
be opposed by the military.  Moreover, based on the studies conducted in the past, special
attention should be paid to the proper functioning of dynamic frequency selection (DFS)
and transmitter power control (TPC).


25. So, in order to ensure the future functioning of military radio location systems, the
working conditions for WAS/RLAN systems described in harmonised norms must be
based on tests and special trials through which the proper functioning of the DFS as well
as of the TPC mitigation techniques must be proven under the condition of a loading of the
frequency spectrum and the results of laboratory and field tests must be considered in the
revision process of the relevant norms.  Recent tests of DFS, however, concluded that up
to now it cannot protect all modes of radar operations, including the frequency-hopping
mode.


26. The NJFA 2002 does not stipulate a requirement for mobile radio stations such as
radio local area networks known as RLAN. However, it is understood that the use of
respective ‘’Commercial of the Shelf ’’ (COTS) equipment would not be in contradiction to
the NJFA 2002 and could even include the frequency band 5 150 – 5 250 MHz (which is
outside the contemplation of this position paper).


27. However the operation of both radiolocation radar and WAS/RLANs within a
military compound and/or without sufficient geographical separation could lead to
electromagnetic compatibility problems and potential constraints as regards the
performance of both services. The military may be required to decide on their priority
interests. As a consequence the operation of radiolocation radar should be safeguarded by
avoiding RLAN applications operating in the same frequency range without geographical
de-conflicting.
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28. The military must be aware of the risks related to an operation of both radar and
WAS/RLANs within the same compound.  For technical details refer to Appendix 2.


Other Developments


29. In view of increasing demands for all varieties of modern technology, investigations
may continue to accommodate further services or systems in the frequency range 5 250–
5 850 MHz.


30. The accommodation of Fixed Wireless Access (FWA) systems planned to operate in
the sub-band 5 725–5 875 MHz will create another critical electromagnetic compatibility
scenario. Used within different architectures (Point-to-Point, Point-to-Multipoint, Mesh),
higher radiated powers (up to 4 W) and directional antennas, FWA applications may be
able to cover larger areas than WAS/RLAN systems. Technical analyses performed so far
did not provide acceptable results for the protection of all modes of radar operations,
including frequency-hopping mode.


31. The potential impact of Ultra Wide Band (UWB) technology on radar operations is not
fully understood.  It depends, inter-alia, on technical decisions, yet to be taken, concerning
the spectrum mask power limit.


32. Moreover, there is a risk that UWB systems could block the functioning of the dynamic
frequency selection (built in WAS/RLAN systems).  This, in turn, would jeopardise the
protection of radar operations which is based on the proper functioning of the DFS
features.


Conclusions


33. As a result of WRC-03, the regulatory provisions for the 5 GHz band are rather
complex.


34. There is a wide range of different radar representing military interest in the use of this
band and operating on a primary service allocation.


35. WAS/RLAN applications and further developments of civil communication technologies
provide options for broadband access to information services for both civil and military
users, and the benefit of these systems may be considerable.


36. The vital military interest, however, is related to the unrestricted operation of radar
stations operating in the Radiolocation Service in the band 5 250–5 850 MHz, and with
aeronautical radionavigation applications in the band 5 350–5 460 MHz.


37. The accommodation of systems planned to operate in the band 5 250–5 850 MHz will
create new critical electromagnetic compatibility scenarios.  Therefore all future wireless
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communication systems planned for the band 5 250-5 850 MHz such as FWA, whether
operating in the mobile service or in the fixed service, shall apply mitigation techniques to
effectively protect radar operations in all modes including frequency hopping.


38. The aggregate effects of all wireless communications systems on radar in the band
5 250–5 850 MHz need to be studied.


NATO Military Position


39. Civil and military spectrum planners must be aware of the risks related to shared
frequency use of radar and other radiocommunication means, especially in the
geographical vicinity.


40. The availability of adequate spectrum access in the 5 GHz range is of critical Alliance
interest. The use of the 5 GHz band must be based on both the ITU Radio Regulations
and the NATO Joint Civil/Military Frequency Agreement 2002.


41. Well-functioning operations of radiolocation radar are vital in the context of both the
security of NATO nations and the NATO Integrated Extended Air Defence System.


42. NATO nations are urged to bear these security and safety aspects in mind when
formulating or agreeing to operational conditions of newly introduced technologies such as
Wireless Access Systems / Radio Local Area Networks, Fixed Wireless Access and Ultra
Wide Band applications.  National authorities are urged to monitor and control the
appropriate use of built in mitigation techniques.


43. The operational conditions and parameters for the operation of radar and new
radiocommunication technologies in the same parts of the 5 GHz band must be based on
tests and appropriate trials through which the proper functioning of the Dynamic
Frequency Selection (DFS) and Transmitter Power Control (TPC) mitigation techniques is
proven.


44. New developments of radiocommunication means in the range 5 250–5 850 MHz
whether operating in the mobile service or in the fixed service, shall apply mitigation
techniques to effectively protect radar operations in all modes including frequency
hopping.


45. National and NATO military operational planners as well as armament and
procurement agencies are urged to note the risks related to the operation of both radar
and new radiocommunication means within the same geographical area and, where
possible, to abstain from the introduction of wireless communication systems operating in
the 5 GHz band above 5 250 MHz.
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46. However, the military use of WAS/RLAN systems in the frequency band
5 150–5 250 MHz, i.e. below the tuning range of radar, is considered feasible.


47. The Military Committee (MC) and the NATO C3 Board (NC3B) are recommended to
note the above conclusions and positions, and to advise the NATO Air Defence Committee
(NADC), the Conference of National Armaments Directors (CNAD) and the Strategic
Commanders accordingly.
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1. Electromagnetic Compatibility (EMC) Issues


The introduction of RLANs could harmfully interfere with radar. Therefore, EMC
studies have been conducted by CEPT. The results are reported in the ERC Report 72.


The military concerns are concentrated on the future protection of the Radiolocation
systems.


2. Overview of the Allocations for Radiolocation and RLAN


In order to have a clear overview about the parts of the frequency spectrum used by
radiolocation and RLAN and to assess the interference risk, both allocations are presented
in the following figure:


5850 MHz


5150


5 GHz BAND
(5150-5850 MHz)


RADARS


5250


5350
5250


WAS/RLANsWAS/RLANs
Indoor/OutdoorIndoor/Outdoor


200 200 mWmW, DFS + TPS, DFS + TPS


Indoor
200 mw


5470 5725  MHz


WAS/RLANsWAS/RLANs
Indoor/OutdoorIndoor/Outdoor
1 W, DFS + TPS1 W, DFS + TPS


WAS/RLANs : Wireless Access Systems including Radio Local Areas Network


The allocation of Radiolocation and RLAN
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3. General Assessment


RLAN working in the 5150 – 5250 MHz should not be a problem for the
radiolocation service operating above 5 250 MHz. Because of the possible outdoor
operation of the RLAN in the 5250 – 5350 MHz caution should be given. And finally,
possible interference of RLAN networks working in the 5470 – 5725 MHz into radiolocation
systems should be tested carefully.


4. Allocations and Conditions of Use for RLAN in the 5 GHz Band


a. International Telecommunication Union (ITU)


The World Radiocommunication Conference (WRC-03) in Geneva, 2003, under
Resolution 229, defined the use of the bands 5 150-5 250, 5 250-5 350 MHz and 5 470-
5 725 MHz by the mobile service for the implementation of wireless access systems
including radio local area networks as follows:


resolves
1 that the use of these bands by the mobile service will be for the implementation of
WAS, including RLANs, as described in Recommendation ITU-R M.1450;
2 that in the band 5 150-5 250 MHz, stations in the mobile service shall be restricted
to indoor use with a maximum mean e.i.r.p.2  of 200 mW and a maximum mean e.i.r.p.
density of 10 mW/MHz in any 1 MHz band or equivalently 0.25 mW/25 kHz in any 25 kHz
band;
3 that administrations may monitor whether the aggregate pfd levels given in
Recommendation ITU-R S.14263 have been, or will be exceeded in the future, in order to
enable a future competent conference to take appropriate action;
4 that in the band 5 250-5 350 MHz, stations in the mobile service shall be limited to
a maximum mean e.i.r.p. of 200 mW and a maximum mean e.i.r.p. density of 10 mW/MHz
in any 1 MHz band. Administrations are requested to take appropriate measures that will
result in the predominant number of stations in the mobile service being operated in an
indoor environment. Furthermore, stations in the mobile service that are permitted to be
used either indoors or outdoors may operate up to a maximum mean e.i.r.p. of 1 W and a
maximum mean e.i.r.p. density of 50 mW/MHz in any 1 MHz band, and, when operating
above a mean e.i.r.p. of 200 mW, these stations shall comply with the following e.i.r.p.
elevation angle mask where � is the angle above the local horizontal plane (of the Earth):


–13 dB(W/MHz) for 0� < � < 8�
–13 – 0.716(�-8) dB(W/MHz) for 8� < � < 40�
–35.9 – 1.22(�-40) dB(W/MHz) for 40� < � < 45�


                                           
2 In the context of this Resolution, “mean e.i.r.p.” refers to the e.i.r.p. during the transmission burst


which corresponds to the highest power, if power control is implemented
3 –124 � 20 log10 (hSAT/1 414) dB(W/(m2 · 1 MHz)), or equivalently,


–140 � 20 log10 (hSAT/1 414) dB(W/(m2 · 25 kHz)), at the FSS satellite orbit,
where hSAT is the altitude of the satellite (km).
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–42 dB(W/MHz) for 45� < �;
5 that administrations may exercise some flexibility in adopting other mitigation
techniques, provided that they develop national regulations to meet their obligations to
achieve an equivalent level of protection to the EESS (active) and the SRS (active) based
on their system characteristics and interference criteria as stated in Recommendation
ITU-R SA.1632;
6 that in the band 5 470-5 725 MHz, stations in the mobile service shall be restricted
to a maximum transmitter power of 250 mW4 with a maximum mean e.i.r.p. of 1 W and a
maximum mean e.i.r.p. density of 50 mW/MHz in any 1 MHz band;
7 that in the bands 5 250-5 350 MHz and 5 470-5 725 MHz, systems in the mobile
service shall either employ transmitter power control to provide, on average, a mitigation
factor of at least 3 dB on the maximum average output power of the systems, or, if
transmitter power control is not in use, then the maximum mean e.i.r.p. shall be reduced
by 3 dB;
8 that, in the bands 5 250-5 350 MHz and 5 470-5 725 MHz, the mitigation
measures found in Annex 1 to Recommendation ITU-R M.1652 shall be implemented by
systems in the mobile service to ensure compatible operation with radiodetermination
systems,


invites administrations
to adopt appropriate regulation if they intend to permit the operation of stations in the
mobile service using the e.i.r.p. elevation angle mask in resolves 4, to ensure the
equipment is operated in compliance with this mask,


invites ITU-R
1 to continue work on regulatory mechanisms and further mitigation techniques to
avoid incompatibilities which may result from aggregate interference into the FSS in the
band 5 150-5 250 MHz from a possible prolific growth in the number of WAS, including
RLANs;
2 to continue studies on mitigation techniques to provide protection of EESS from
stations in the mobile service,
3 to continue studies on suitable test methods and procedures for the
implementation of dynamic frequency selection, taking into account practical experience.


                                           
4 Administrations with existing regulations prior to this Conference may exercise some flexibility in


determining transmitter power limits.
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b. European Conference of Postal and Telecommunications Administrations
(CEPT) Electronic Communications Committee (ECC)


The results of detailed compatibility studies within CEPT taking into account the existing
radio services can be found in ERC5 Report 67 (February 1999) and ERC Report 72 (May
1999). The outcome of these studies were also considered in the development of
European telecommunication standard ETSI6 EN 301 893. As a consequence of these
studies, the following bands were identified for use by RLANs under prescribed conditions:


5 150-5 350 MHz
Only indoor use, mean e.i.r.p. limited to 200 mW, and use of dynamic frequency
selection (DFS) as well as transmitter power control (TPC) are required above
5 250 MHz;
5 470-5 725 MHz
Indoor as well as outdoor use allowed, mean e.i.r.p. limited to 1 W, use of dynamic
frequency selection (DFS) and transmitter power control (TPC) required.


Indoor use is intended to mean inside a permanent domestic or commercial building which
will typically provide the necessary attenuation to facilitate sharing with other services7.


Electronic Communications Committee


ECC Decision of 09 July 2004 on the Harmonised Use of the 5 GHz Frequency Bands
for the Implementation of Wireless Access Systems including Radio Local Area Networks
(WAS/RLANs)


(ECC/DEC/(04)08) (Excerpt)


Decides


1. that this Decision designates the frequency bands 5 150-5 350 MHz and 5 470–
5 725 MHz for the implementation of Wireless Access Systems including Radio Local Area
Networks (WAS/RLANs) and the use of equipment complying with the harmonised
standard EN 301 893, which may also be demonstrated by compliance with equivalent
technical specifications (in the sense of Article 3(2) of the R&TTE Directive);
 


                                           
5 ERC:  European Radiocommunication Committee, forerunner of the ECC
6 ETSI:  European Telecommunications Standards Institute
7 Use of RLAN inside an aircraft is also considered to be an indoor use, due to the strong attenuation offered


by the aircraft, their operational conditions, and taking account of the fact that the installation and use of
RLAN equipment inside an aircraft is regulated by administrations due to the specific certification required
from the relevant aviation authorities.
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2. that in the frequency band 5 150-5 350 MHz, WAS/RLANs stations shall be
restricted to indoor use with a maximum mean e.i.r.p. of 200 mW. In addition, in the
band 5 150–5 250 MHz the maximum mean e.i.r.p. density shall be limited to
0.25 mW/25 kHz in any 25 kHz band, and in the band 5 250–5 350 MHz the maximum
mean e.i.r.p. density shall be limited to 10 mW/MHz in any 1 MHz band;


 
3. that in the frequency band 5 470-5 725 MHz, the indoor and outdoor use of


WAS/RLANs stations shall be restricted to a maximum mean e.i.r.p. of 1 W and a
maximum mean e.i.r.p. density of 50 mW/MHz in any 1 MHz band;


4. that, WAS/RLANs operating in the bands 5 250-5 350 MHz and 5 470-5 725 MHz
shall either employ transmitter power control, which provides, on average, a mitigation
factor of at least 3 dB on the maximum permitted output power of the systems; or, if
transmitter power control is not in use, then the maximum permitted mean e.i.r.p. and
the corresponding mean e.i.r.p. density limits in decides 2 and 3 shall be reduced by
3 dB;


5. that, WAS/RLANs operating in the bands 5 250-5 350 MHz and 5 470-5 725 MHz
shall use dynamic frequency selection (DFS) as described in Recommendation ITU-R
M. 1652 to ensure compatible operation with radiodetermination systems;


6. that, in addition to decides 5, the DFS mechanism shall ensure that the probability
of selecting a given channel will be the same for all available channels. The intention is
to provide, on average, a near-uniform spread of the loading of the spectrum;


7. that this Decision replaces the previous ERC Decision (99)23;


8. that this Decision shall enter into force on 12 November 2004;
 
9. that CEPT administrations shall communicate the national measures implementing


this Decision to the ECC chairman and the Office when the Decision is nationally
implemented."
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		NATO CONSULTATION, COMMAND & CONTROL BOARD

		POLICY ON THE USE OF THE 5 GHZ FREQUENCY BAND BY THE MILITARY

		Please find attached the Policy on the Use of the 5 GHz Band by the Military.

		(Signed) J.S. STRICK

		The attached document sets out the “Policy on the

		The vital military interest as regards the freque

		As a result of the World Radiocommunication Conference 2003 (WRC-03), the 5GHz band now provides for five principal radio services which enjoy an equal, co-primary status. �Military radar will have to share the frequency resource with future commercial

		The continued operation of radar (and other existing users) and the accommodation of new technologies in the same frequency band will create new critical electromagnetic scenarios.

		Therefore, it is indispensable that all future wireless communications systems apply mitigation techniques to effectively protect radar operations in all modes including frequency hopping. National authorities are urged to monitor and control the appropr

		However, military operational planners as well as armament and procurement agencies are urged to note the risks related to the operation of both radar and new radiocommunication systems (e.g. as COTS equipment) in the 5 GHz band and within the same geo

		The NATO C3 Board is recommended:

		to note this document, in particular its conclusions and positions,

		to advise the NATO Air Defence Committee (NADC) and the Conference of National Armaments Directors (CNAD) accordingly,

		to support the implementation of the policy by the Nations,

		to note that the implementation of WAS/RLANs in the European Union is governed by a European Commission Directive which may not fully cover the protection requirements of specific radar operations (e.g. when in frequency hopping mode).

		The civil and military Co-Chairmen of the NATO FMSC are available for respective briefings as deemed appropriate.

		ANNEX 1 to

		AC/322-D(2005)0036

		NATO FREQUENCY MANAGEMENT SUB-COMMITTEE (NATO FMSC)

		POLICY

		ON THE USE OF THE 5 GHz FREQUENCY BAND

		BY THE MILITARY

		Background

		1.For a number of decades, the frequency band 5 2

		2.The shared use of the band with radionavigation radar did not present significant problems.

		3.The advent of new or increasing applications operating in the mobile, Earth exploration-satellite (EESS) (active) and space research services (SRS), has led to a new international regulatory regime for the 5 GHz band in order to provide a balance

		Aim

		4.The aim of this document is to establish a NATO FMSC position on the use of the�5 GHz frequency band by military forces as a basis for advice to the MC, the NC3B and other Council committees as appropriate.

		Scope

		5.The radio frequency spectrum, a finite natural 

		6.The liberalisation of the telecommunications market and the growth in competition compel national and international frequency management bodies to balance the demand for and the supply of radio frequencies. Harmonisation of the civil and military use o

		ANNEX 1 to

		AC/322-D(2005)0036

		7.The use of the radio frequency spectrum for military purposes required by NATO forces or in support of NATO has been promulgated in the NATO Joint Civil/Military

		Frequency Agreement (NJFA) 2002� and its Supplement for States of Emergency and Times of Crisis and War.

		8.This joint agreement between civil and military

		9.It stipulates further that all allocations to the radionavigation service are used by both civil and military services.

		10.As a result of the World Radiocommunication Conference 2003 (WRC-03) held by the International Telecommunication Union (ITU) in Geneva (SUI), the regulatory provisions for the 5 GHz band are rather complex. There are five (5) principal radio s

		Radiolocation

		Radionavigation (including aeronautical or maritime)

		Mobile (except aeronautical mobile)

		Earth Exploration – Satellite \(active\)

		Space Research (active)

		11.The radio amateur service and meteorological radar can operate in parts of the band on a secondary or special basis.

		12.In order to keep the balance between all services operating in the 5 GHz band, the ITU Radio Regulations (RR) contain a plethora of footnotes, Resolution 229 (WRC-03) contains further detailed provisions.

		13.The present allocation to services in the 5 GHz frequency band is shown simplified and graphically in Appendix 1.

		Long Term Use of the Band

		Radiolocation Radar

		14.Radiolocation radar operate normally throughout the full range between �5 250 and 5 850 MHz.

		Numerous Air Defence High Power Radar accomplish a variety of missions. As part of the NATO Integrated Extended Air Defence System (NATINEADS), major radiolocation systems operate in this frequency band as an integral component of important weapon syst

		ANNEX 1 to

		AC/322-D(2005)0036

		Alliance and to Theatre Missile Defence, which is maintained by a mix of sensors required to counter the threat by Weapons of Mass Destruction.

		It is to be realised, however, that the main threat to military sensors, especially to air defence radar, is jamming.  Often, the only available counter measure to jamming is frequency agility that is possible only if significant portions of frequency sp

		Given the ever growing importance of Air Defence and the various, cost-intensive programs pursued by the NATO Air Defence Committee (NADC) together with other NATO bodies, the use of the 5 GHz band by air defence radar is to be projected for the very l

		17.Test range instrumentation radar are used to provide highly accurate position data on space launch vehicles and aeronautical vehicles undergoing developmental and operational testing. This radar is typified by high transmitter powers and large apertur

		18.Shipboard sea and air surveillance radar are used for ship protection. They operate continuously while the ship is underway as well as entering and leaving port areas. These surveillance radar usually employ moderately high transmitter powers, and ant

		19.Meteorological radar, both airborne and ground-based, normally operate within the frequency range 5 250-5 650 MHz (up to 5 850 MHz) with a special status in the part �5 600 - 5 650 MHz.

		The ground-based weather radar systems are used for flight planning activities worldwide. They are often co-located at airports to provide accurate weather conditions for aircraft. Therefore, these radar are also in operation 24 hours per day.
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		Meteorological radar provide quantitative area precipitation measurements and in most cases belong to networks which co-ordinate such measurements over national or regional areas. Those which use Doppler radar technology also observe precipitation veloci

		The importance of weather information to the military should be borne in mind when priority decisions are to be made.

		20.Other special-purpose radar are also operated in the band 5 250-5 850 MHz like airborne synthetic aperture radar which are used in land-mapping and imaging, environmental and land-use studies, and other related research activities. They are operated c

		Radionavigation Radar

		21.Radar operating in the aeronautical radionavigation service in the frequency band 5 350-5 460 MHz are primarily airborne systems used for flight safety. Weather detection and collision avoidance radar operate continuously during flight. Wind shear det

		22.Maritime Radionavigation Radar operating in the band 5 460-5 650 MHz are normally ship-borne and their mission is principally one of collision avoidance.  Consequently, their principal intended targets are ships and stationary objects, including land.

		Earth Exploration – Satellite \(active\) and S�

		EESS (active) and SRS (active)

		Both services are operated in the lower part of t
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		and radionavigation radar operations. Details are reflected in respective footnote provisions of the ITU Radio Regulations.

		Mobile Wireless Access Systems including Radio Local Area Networks (WAS/RLANs)

		24.With WRC-03 the operation of Wireless Access Systems (WAS) including Radio Local Area Networks (RLANs) was introduced in the bands 5 150-5 350 MHz and 5 470 - 5 725 MHz on the condition that these systems should use dynamic frequency selection (D

		25.So, in order to ensure the future functioning of military radio location systems, the working conditions for WAS/RLAN systems described in harmonised norms must be based on tests and special trials through which the proper functioning of the DFS as we

		26.The NJFA 2002 does not stipulate a requirement

		27.However the operation of both radiolocation radar and WAS/RLANs within a military compound and/or without sufficient geographical separation could lead to electromagnetic compatibility problems and potential constraints as regards the performance of b
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		28.The military must be aware of the risks related to an operation of both radar and WAS/RLANs within the same compound.  For technical details refer to Appendix 2.

		

		

		Other Developments







		In view of increasing demands for all varieties o

		The accommodation of Fixed Wireless Access \(FWA

		The potential impact of Ultra Wide Band (UWB) technology on radar operations is not fully understood.  It depends, inter-alia, on technical decisions, yet to be taken, concerning the spectrum mask power limit.

		Moreover, there is a risk that UWB systems could block the functioning of the dynamic frequency selection (built in WAS/RLAN systems).  This, in turn, would jeopardise the protection of radar operations which is based on the proper functioning of the D

		Conclusions

		As a result of WRC-03, the regulatory provisions 

		There is a wide range of different radar representing military interest in the use of this band and operating on a primary service allocation.

		WAS/RLAN applications and further developments of civil communication technologies provide options for broadband access to information services for both civil and military users, and the benefit of these systems may be considerable.

		The vital military interest, however, is related 

		The accommodation of systems planned to operate i
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		communication systems planned for the band 5 250�

		The aggregate effects of all wireless communicati

		NATO Military Position

		Civil and military spectrum planners must be aware of the risks related to shared frequency use of radar and other radiocommunication means, especially in the geographical vicinity.

		The availability of adequate spectrum access in t

		Well-functioning operations of radiolocation radar are vital in the context of both the security of NATO nations and the NATO Integrated Extended Air Defence System.

		NATO nations are urged to bear these security and safety aspects in mind when formulating or agreeing to operational conditions of newly introduced technologies such as Wireless Access Systems / Radio Local Area Networks, Fixed Wireless Access and Ultra

		The operational conditions and parameters for the

		New developments of radiocommunication means in t

		National and NATO military operational planners as well as armament and procurement agencies are urged to note the risks related to the operation of both radar and new radiocommunication means within the same geographical area and, where possible, to abs
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		However, the military use of WAS/RLAN systems in 

		The Military Committee (MC) and the NATO C3 Board (NC3B) are recommended to note the above conclusions and positions, and to advise the NATO Air Defence Committee (NADC), the Conference of National Armaments Directors (CNAD) and the Strategic Com

		APPENDIX 2 to
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		1.Electromagnetic Compatibility (EMC) Issues

		The introduction of RLANs could harmfully interfere with radar. Therefore, EMC studies have been conducted by CEPT. The results are reported in the ERC Report 72.

		The military concerns are concentrated on the future protection of the Radiolocation systems.

		2.Overview of the Allocations for Radiolocation and RLAN

		In order to have a clear overview about the parts of the frequency spectrum used by  radiolocation and RLAN and to assess the interference risk, both allocations are presented in the following figure:

		3.General Assessment

		RLAN working in the 5150 – 5250 MHz should not be

		4.Allocations and Conditions of Use for RLAN in the 5 GHz Band

		a.International Telecommunication Union (ITU)

		The World Radiocommunication Conference \(WRC-03

		resolves

		1that the use of these bands by the mobile servic

		2that in the band 5 150-5 250 MHz, stations in �

		3that administrations may monitor whether the agg

		4that in the band 5 250-5 350 MHz, stations in �

		–13 dB\(W/MHz\)for0\(< \( < 8\(

		–13 – 0.716\(\(-8\)dB\(W/MHz\)for8\(< \(�

		–35.9 – 1.22\(\(-40\)dB\(W/MHz\)for40\(< �

		–42dB\(W/MHz\)for45\(< \(;

		5that administrations may exercise some flexibility in adopting other mitigation techniques, provided that they develop national regulations to meet their obligations to achieve an equivalent level of protection to the EESS (active) and the SRS (activ

		6that in the band 5 470-5 725 MHz, stations in �

		7that in the bands 5 250-5 350 MHz and 5 470-5�

		8that, in the bands 5 250-5 350 MHz and 5 470-�

		invites administrations

		to adopt appropriate regulation if they intend to

		invites ITU-R

		1to continue work on regulatory mechanisms and fu

		2to continue studies on mitigation techniques to provide protection of EESS from stations in the mobile service,

		3to continue studies on suitable test methods and procedures for the implementation of dynamic frequency selection, taking into account practical experience.

		b.European Conference of Postal and Telecommunications Administrations (CEPT) Electronic Communications Committee (ECC)

		The results of detailed compatibility studies within CEPT taking into account the existing radio services can be found in ERC� Report 67 (February 1999) and ERC Report 72 (May 1999). The outcome of these studies were also considered in the developmen

		5 150-5 350 MHz �Only indoor use, mean e.i.r.p�

		5 470-5 725 MHz�Indoor as well as outdoor use �

		Indoor use is intended to mean inside a permanent domestic or commercial building which will typically provide the necessary attenuation to facilitate sharing with other services�.

		Electronic Communications Committee

		ECC Decision of 09 July 2004 on the Harmonised Use of the 5 GHz Frequency Bands

		for the Implementation of Wireless Access Systems including Radio Local Area Networks

		(WAS/RLANs)

		(ECC/DEC/(04)08) (Excerpt)

		Decides

		that this Decision designates the frequency bands

		that in the frequency band 5 150-5 350 MHz, WAS�

		that in the frequency band 5 470-5 725 MHz, the�

		that, WAS/RLANs operating in the bands 5 250-5 3

		that, WAS/RLANs operating in the bands 5 250-5 3

		that, in addition to decides 5, the DFS mechanism shall ensure that the probability of selecting a given channel will be the same for all available channels. The intention is to provide, on average, a near-uniform spread of the loading of the spectrum;

		that this Decision replaces the previous ERC Decision (99)23;

		that this Decision shall enter into force on 12 November 2004;

		that CEPT administrations shall communicate the national measures implementing this Decision to the ECC chairman and the Office when the Decision is nationally implemented."
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NATO CONSULTATION, COMMAND AND CONTROL BOARD (NC3B)


POLICY ON THE USE OF THE 5 GHZ FREQUENCY BAND BY THE MILITARY


ACTION SHEET


1. On 16 September 2005, under the silence procedure, the NATO C3 Board noted
the policy on the use of the 5 GHz frequency band by the military and agreed to take the
actions as described in paragraph 7 of AC/322-D(2005)0036.


(Signed) J.-S. STRICK


Note:  This Action Sheet is part of and shall be attached to AC/322-D(2005)0036 as the
cover sheet.


Action Officer: Mr. E. Trautmann, NHQC3S X5618
Original: English
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