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Re:
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Date:

April 9, 2012

__________________________________________________________________


Greetings. There is a major problem with the 1240-1300 MHz band that we have heard small bits about. As of today, it appears to be a significant threat to this allocation in the near term, within an as-yet undetermined proximity to a large number of United States airports. This involves Common Air Route Surveillance Radar (CARSR) systems. CARSR is used by the U.S. Air Force and the FAA to control airspace within and around the borders of the United States. CARSR is an upgrade to (i.e. a replacement for) the Long Range Air Route Surveillance Radars now deployed at 81 geographically dispersed sites, including remote and international sites. There are either additional CARSR systems being installed or new CARSR systems planned for installation at various airports in the United States. CARSR systems provide coverage not only for FAA and the Air Force, but also for the Department of Defense and the Department of Homeland Security. There is a good deal of sensitivity to these from a national defense perspective as you might expect, and we are now told that Amateur stations operating at 1240-1300 MHz will have to be shut down within some as-yet undetermined distance from a CARSR-equipped, FAA-controlled airport. We understand that there are some 50 airports that will have either new or modified CARSRs in the near term in the United States. 

While the frequency range of these radars is not something that is apparently easy to discover due to the national security aspects of the radars and because FAA has not been very forthcoming, we are told that in the Los Angeles area, there have been four letters that have been issued from FAA (which is odd – usually such letters would come from FCC at FAA’s behest) to repeater owners asking that the repeaters be shut down. We are told that one such radar is already deployed around 1280 MHz in San Pedro, CA and that an ATV repeater operating on 1277.25 MHz in the Los Angeles area was told by FCC to cease operating and that the repeater must be “deconstructed.” The letter to the ATV repeater owner reportedly contained the misinformation that ATV is not “allowed” in that band (which of course it is pursuant to Section 97.305 of the FCC rules). It is unclear why some letters have been sent by FCC and some apparently by FAA. We are trying now to get some information from either agency about the letters and we are trying to get copies. 

Today, FCC’s Laura Smith contacted Dan Henderson and told him that FAA had contacted FCC and had initially taken the position that the Amateur allocation at 1240-1300 MHz should be withdrawn entirely due to potential CARSR interference considerations. That notion was apparently squelched, but FCC has been told by FAA that all Amateur stations will have to cease operation in the entire 1240-1300 MHz band within certain as-yet unspecified “quiet zones” surrounding CARSR-equipped airports. The CARSRs are being installed first in the western states and then moving toward the east. FAA is apparently unwilling to specify frequency ranges within the 1240-1300 MHz band that require protection, and so the entire band is affected. This should be unacceptable to us. We are told by a knowledgeable Amateur in the Los Angeles area that the FAA’s main concern at this point is repeaters (analog voice and D-Star) which have very strong signals within the radars’ passband that can blank the radar screen (instead of showing a spike in one direction). They apparently cannot be filtered out.

Brennan Price has had a conversation about CARSRs recently with Chris Tourigny, an FAA engineer who is seeking to revise an ITU Radiocommunication Sector Recommendation  about 23 cm band radars to include characteristics of the CARSR system. Brennan was told by this representative that the CARSRs operate in the 1240-1250 MHz band, but that information does not seem to square with the information received from a knowledgeable source in Los Angeles who indicated that the CARSR was deployed there at 1280 MHz. We will see if we can get clarification of this information.  The characteristics in the draft revision are attached at the end of this memo.  


I now have two calls in to Mr. Michael Richmond at the Office of Spectrum Policy and Management at FAA (Michael is well-known to me and is the FAA IRAC representative) to find out what additional details we are entitled to have about this problem. I am also trying to reach my good friend N3US who is a radar engineer with FAA to see what he can tell me about CARSRs that is not confidential.


This is similar to the 70 cm Pave Paws radar problem in many respects, except that FAA has not attempted to address this problem with ARRL at all; the Air Force was far more forthcoming and cooperative in the Pave Paws matter. The allocation table applicable to this band (taken from the NBP Committee Report Appendix) appears on the following page. Amateurs are secondary at 23 cm and must protect all radiolocation and aeronautical radionavigation systems in the band. The question, however, is what is necessary to do that and how much protection (i.e. separation distance) is called for. We will update you on what additional information is available on this topic as soon as we discover the extent of the problem and what recommendations we have in order to address the threat.


Following that allocation is a table obtained by Brennan Price, and excerpted from an ITU document that purportedly reflects the operating characteristics of CARSRs operating in the 23 cm band. 

73, Chris W3KD

    1240-1300 MHz Spectrum – Allocations and Uses

	ITU Allocation to services

Region 1
	ITU Allocation to services

Region 2
	ITU Allocation

to services

Region 3
	United States 

Federal Government
	United States Non-

Federal Government
	ARRL Band Plan

a/o Jan. 1985

	1240-1300 

EARTH EXPLORATION-SATELLITE (active)

RADIOLOCATION

RADIONAVIGATION-SATELLITE (space- to-Earth) (space-to-space) 5.328B 5.329 5.329A

SPACE RESEARCH (active)

Amateur

5.282 5.330 5.331 5.332 5.335 5.335A

--------------------------------------------------------------

Applications:

Amateur EN301 783

GNSS

Radar 

Navigation systems

Active sensors


	1240-1300

EARTH EXPLORATION- SATELLITE (active)

RADIOLOCATION G56

SPACE RESEARCH (active)

AERONAUTICAL RADIONAVIGATION

5.332 5.335

--------------------------------------------------------

Applications:

Surveillance Radars. Used jointly by FAA and DOD for long-range air surveillance and safety-of-flight enroute air traffic control. Military services use for high-power long-range surveillance radars on land and ships. ARSR-4 recently deployed for air-defense, drug interdiction and air-traffic control.

NASA space research and earth exploration-satellite service for geological studies and ocean wave structures using active microwave sensors.

Ref: Federal Long-Range Spectrum Plan
	1240-1300

AERONAUTICAL RADIONAVIGATION

Amateur

Earth exploration-satellite (active)

Space research (active)

5.282
	1240-1246 ATV #1

1246-1248 Narrow-band FM digital duplex with 1258-1260

1248-1252 Digital comms

1252-1258 ATV #2

1258-1260 Narrow-band FM digital duplex with 1246-1252

1260-1270 Satellite uplinks, experimental, simplex ATV

1270-1276 Repeater inputs

1276-1282 ATV #3

1282-1288 Repeater outputs

1288-1294 Wideband experimental, simplex ATV

1294-1295 FM simplex

   1294.5 National FM       calling Simplex

1295-1295.8 SSTV FAX

  ACSSB experimental

1295.8-1296 EME CW expansion

1296-1296.05 EME

1296.05-1296.08 CW beacons

    1296.1 CW/SSB calling

1296.4-1296.8 Cross-band linear translator input

1296.6-1296.8 Cross-band linear translator output

1296.8-1297 Experimental beacons

1297-1300 Digital comms


5.282
In the bands 435-438 MHz, 1 260-1 270 MHz, 2 400-2 450 MHz, 3 400-3 410 MHz (in Regions 2 and 3 only) and 5 650-5 670 MHz, the amateur-satellite service may operate subject to not causing harmful inter​ference to other services operating in accordance with the Table (see No. 5.43). Administrations authorizing such use shall ensure that any harmful interference caused by emissions from a station in the amateur-satellite service is immediately eliminated in accordance with the provisions of No. 25.11. The use of the bands 1 260-1 270 MHz and 5 650-5 670 MHz by the amateur-satellite service is limited to the Earth-to-space direction.

5.330
Additional allocation:  in Angola, Saudi Arabia, Bahrain, Bangladesh, Cameroon, China, the United Arab Emirates, Eritrea, Ethiopia, Guyana, India, Indonesia, Iran (Islamic Republic of), Iraq, Israel, the Libyan Arab Jamahiriya, Japan, Jordan, Kuwait, Lebanon, Mozambique, Nepal, Pakistan, the Philippines, Qatar, the Syrian Arab Republic, Somalia, Sudan, Chad, Togo and Yemen, the band 1 215-1 300 MHz is also allocated to the fixed and mobile services on a primary basis.     (WRC-03)
5.331
Additional allocation:  in Algeria, Germany, Saudi Arabia, Australia, Austria, Bahrain, Belarus, Belgium, Benin, Bosnia and Herzegovina, Brazil, Burkina Faso, Burundi, Cameroon, China, Korea (Rep. of), Croatia, Denmark, Egypt, the United Arab Emirates, Estonia, the Russian Federation, Finland, France, Ghana, Greece, Guinea, Equatorial Guinea, Hungary, India, Indonesia, Iran (Islamic Republic of), Iraq, Ireland, Israel, Jordan, Kenya, Kuwait, The Former Yugoslav Republic of Macedonia, Lesotho, Latvia, Lebanon, Liechtenstein, Lithuania, Luxembourg, Madagascar, Mali, Mauritania, Montenegro, Nigeria, Norway, Oman, the Netherlands, Poland, Portugal, Qatar, the Syrian Arab Republic, Dem. People’s Rep. of Korea, Slovakia, the United Kingdom, Serbia, Slovenia, Somalia, Sudan, Sri Lanka, South Africa, Sweden, Switzerland, Thailand, Togo, Turkey, Venezuela and Viet Nam, the band 1 215-1 300 MHz is also allocated to the radionavigation service on a primary basis. In Canada and the United States, the band 1 240-1 300 MHz is also allocated to the radionavigation service, and use of the radionavigation service shall be limited to the aeronautical radionavigation service.     (WRC-07)

5.332
In the band 1 215-1 260 MHz, active spaceborne sensors in the Earth exploration-satellite and space research services shall not cause harmful interference to, claim protection from, or otherwise impose constraints on operation or development of the radiolocation service, the radionavigation‑satellite service and other services allocated on a primary basis.     (WRC‑2000)

5.335
In Canada and the United States in the band 1 240-1 300 MHz, active spaceborne sensors in the earth exploration-satellite and space research services shall not cause interference to, claim protection from, or otherwise impose constraints on operation or development of the aeronautical radionavigation service.     (WRC-97)

5.335A
In the band 1 260-1 300 MHz, active spaceborne sensors in the Earth exploration-satellite and space research services shall not cause harmful interference to, claim protection from, or otherwise impose constraints on operation or development of the radiolocation service and other services allocated by footnotes on a primary basis. (WRC‑2000)

TABLE 1

CARSR radiodetermination system characteristics
	Parameter
	Value

	Peak power into antenna (dBm)
	78.8

	Frequency range (MHz)
	1 240-1 350

	Pulse duration ((s)
	120 ; 22

(NOTE 4)

	Pulse repetition rate (pps)
	319 average

	Chirp bandwidth for frequency modulated (chirped) pulses
	4.0 MHz ; 3.5 MHz

	Phase-coded sub‑pulse width ((s)
	Not applicable

	Compression ratio
	143 :1 and 26 :1

	RF emission bandwidth (3 dB) (MHz)
	1.2

	Output device
	Transistor

	Antenna type
	Horn-illuminated reflector

	Antenna polarization
	Vertical ; RHCP

	Antenna maximum gain (dBi)
	34

	Antenna elevation beamwidth (degrees)
	3.7 shaped to 44 (cosecant squared)

	Antenna azimuthal beamwidth (degrees)
	1.2

	Antenna horizontal scan characteristics (rpm) 
	360 degrees mechanical at 5 rpm

	Antenna vertical scan characteristics (degrees)
	Not applicable

	Receiver IF bandwidth
	1.2 MHz

	Receiver noise figure (dB)
	3.2

	Platform type
	Fixed

	Time system operates (%)
	100


NOTE 4 – This radar utilizes two fundamental carriers, F1 and F2, with two sub-pulses each, one for medium range detection and one for long range detection. The carriers are tunable in 0.1 MHz increments with a minimum separation of 26 MHz between F1 and F2.  The carrier sub-pulses are separated by a fixed value of 5.18 MHz.  The pulse sequence for each pulse repetition interval is as follows: 120 µs pulse at F1 + 2.59 MHz, then a 120 µs pulse at F2 + 2.59 MHz, then a 22 µs pulse at F2 – 2.59 MHz, then a 22 µs pulse at F1 – 2.59 MHz.
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