1.
INTRODUCTION

1.1
Minute 56 of the July 2002 Meeting of the ARRL Board of Directors

56. On motion of Mr. Roderick, seconded by Mr. Stinson, it was unanimously VOTED to ADOPT the following resolution: 

WHEREAS, the United States Congress is currently reviewing spectrum management policy, with a view toward introducing legislation on the subject in the near term; and 

WHEREAS, the FCC has established a Spectrum Policy Task Force, charged with conducting a systemic evaluation of existing spectrum policies and formulating recommendations for possible improvements; and 

WHEREAS, ARRL has actively participated in domestic allocations proceedings on a continuing basis, with a recent emphasis on amateur allocations in the 902 MHz to 24 GHz range, in which there is extensive commercial interest for both licensed services and unlicensed devices. 

NOW, THEREFORE, the Board of Directors finds it timely and urgent to broadly evaluate ARRL spectrum policies regarding domestic amateur allocations in the bands between 902 MHz through 24 GHz. The ARRL Technical Relations Office and the ARRL General Counsel, with such additional staff assistance as may be necessary, shall prepare and submit, first to the Executive Committee and thereafter to the Full Board, at their earliest opportunity, an analysis of options for better protecting and efficiently deploying amateur radio in the subject bands. 

The Board anticipates wide-ranging analysis, including consideration of a relationship between amateur radio, wireless access and enhanced data networks. A regulatory impact analysis shall be included. The study will also include consideration of necessary or useful industry and other alliances and other means of accomplishing each option considered. 

1.2
Additional Reference
The report of the Ad Hoc Spectrum Strategy Committee, January 19, 2001, is recommended as a baseline document.


1.3
Bands under Consideration in This Report
	United States Allocations

	Amateur Service
	Amateur-Satellite Service

	Band (MHz)
	Bandwidth (MHz)
	Band (MHz)
	Bandwidth (MHz)

	902-928
	26
	-
	-

	1240-1300
	60
	1260-1270 (
	10

	2300-2310

2390-2450
	10

60
	-

2400-2450 
	-

50

	3300-3500
	200
	3400-3410
	10

	5650-5925
	275
	5650-5670 (
5830-5850 (
	20

20

	10000-10500
	500
	10450-10500
	50

	24000-24250
	250
	24000-24050
	50


______

( means Earth-to-space direction only (uplink)

( means space-to-Earth direction only (downlink)
2.
REGULATORY ENVIRONMENT

The following information is provided to give a picture of spectrum management in the United States and some of ARRL efforts to protect amateur spectrum in the 902 MHz-24 GHz frequency range domestically and internationally. The individual proceedings may appear to be disjointed but combine to illustrate the pressure on the spectrum, including amateur allocations. It is the view of the authors of this paper that the “wide ranging analysis” and the evaluation of  “industry alliances” that are called for by Minute 56 and which are part of this paper cannot be evaluated by the Board of Directors without a full and complete understanding of the past and current allocation status of the various bands at issue, the current pressures on them, and overall FCC, NTIA and other domestic and international policy factors that will affect the ability of the Amateur Radio Service to make any use of the bands in the future. The regulatory environment (which differs from band to band) determines, or at least substantially affects, the zero-based options for amateur use.   

2.1
Spectrum Policy Task Force, ET Docket 02-135

In June 2002, FCC Chairman Powell created the Spectrum Policy Task Force (SPTF) and issued a call for comments. The aim of the SPTF was to develop a new approach to spectrum management to replace the “command and control” model that evolved over the past 80 years wherein the government allocates frequency bands to services and makes assignments to stations. A premise was that the existing system is not sufficiently responsive to consumers of the spectrum because of delays in the regulatory process and does not provide sufficient flexibility for users to meet their own needs in innovative ways.

On July 8, 2002, ARRL filed wide-ranging comments in this docket that market forces should not determine Amateur Radio spectrum allocations, noting the non-pecuniary nature of the service. The comments cited the 50-year history of amateurs sharing spectrum with the federal government, particularly military radar. As in other recent filings, ARRL stated that the Communications Act requires licensing of radio-frequency (RF) devices unless the FCC finds that the devices do not have a significant interference potential. ARRL recommended more use of Negotiated Regulations rule-making procedure (“Neg-Reg”) involving the stakeholders in the decision-making process for shared bands. The need to include receivers in the regulatory process was included.

On November 7, 2002, the SPTF presented its report to the Commission outlining its analysis of FCC spectrum policy. Some of the key findings in the report were as follows:

White spaces – Not all frequency bands are heavily used at all times in all geographical areas and were dubbed “white spaces” in the SPTF report. 

Technology – Digital technologies and the development of software-defined radios were given as examples of methods of using the “white spaces” while increasing a system’s tolerance for interference.

Rights and Responsibilities – Users lack certainty regarding spectrum rights and responsibilities. Those rights and responsibilities do not necessarily reflect market-based models.

SPTF recommendations were as follows:

Flexible, Consumer-Oriented Policies – In order to encourage innovation and efficient use of the spectrum, the FCC should make rules flexible, facilitate secondary markets, clarify rights and responsibilities, and consider lowering power limits in urban areas and permitting increased power limits in rural or less congested areas.  

Time Dimension – New technology allows the FCC to consider the use of time, in addition to frequency, power and space, when allocating and assigning spectrum use rights.

Grouping – Encourage the use of spectrum “neighbors” with technically compatible characteristics. 

Interference Temperature – The FCC should adopt a new metric, “interference temperature” to establish maximum permissible levels of interference on a band-by-band basis.

Review – The FCC should periodically review and revise spectrum rules to account for technological advances and other changes.

Enforcement – The FCC should implement efficient and reliable enforcement mechanisms to ensure regulatory compliance by all spectrum users.

On January 27, 2003, ARRL filed comments on the SPTF report. Comments included reiteration of the need for negotiated rulemaking, called attention to the SPTF report’s frequent reference to government and commercial services, that the Amateur Radio Service, private land mobile, public safety, broadcast auxiliary and private fixed microwave licensees were omitted from consideration. ARRL stated that market approaches are not applicable to the Amateur Radio Service, which amateurs share well with the radiolocation service, and the need for closer FCC-NTIA cooperation. ARRL stated that the FCC does not have good aggregate noise level data necessary to evaluate a potential rise in interference temperature from new devices. The comments pointed out that amateurs use “listen-before-talk” protocols and already take advantage of “white spaces” in the amateur bands. The summary stated that the SPTF report is a positive first step in developing a new approach to spectrum management but does not provide mechanisms that are universally applicable. 

Recent rule-making proceedings have incorporated by reference explicitly, or implicitly, the SPTF recommendations, for ET 03-65, a notice of inquiry dealing with incorporation of receiver performance specifications into FCC spectrum policy. It is expected that this trend continue.
2.2
Comprehensive Review of U.S. Spectrum Management with Broad Stakeholder Involvement Is Needed, GAO-03-277

On January 31, 2003, the United States General Accounting Office issued a “Report to Congressional Requesters” on the above-captioned subject. The 69-page report, which is available on the Web at www.gao.gov/cgi-bin/getrpt?GAO-03-277, highlighted the following:

Why GAO Did This Study

The radiofrequency spectrum–a natural resource used for wireless communications–is a critical input to various commercial and government functions. Because of expanding commercial and government demand for spectrum, there is increasing debate on how best to manage this resource to meet current and future needs. GAO was asked to examine whether further spectrum needs can be met, given the current regulatory framework; what benefits and difficulties have arisen with the application of market mechanisms to spectrum management; and what barriers exist to reforming spectrum management.

What GAO Recommends

GAO recommends that the Chairman of the FCC and the Assistant Secretary of Commerce for Communications and Information, in consultation with other agencies and congressional committees, develop a plan for the establishment of an independent commission with wide representation to determine whether overarching spectrum management reform is needed. GAO received comments from FCC and NTIA stating that they would take this recommendation into consideration. Because the agencies did not specifically agree to implement our recommendation, we have added a matter for congressional consideration regarding the establishment of such an independent commission.

What GAO Found

In the past, the United States relied primarily on a command and control approach to spectrum management, wherein the federal government largely dictated the use of spectrum. This approach generally met commercial and government users’ needs for spectrum. However, increased use of commercial wireless services, such as mobile telephones, and expanding government agency missions have created growing demand for spectrum resources. GAO found that concerns exist as to whether the current spectrum-management approach can adequately meet future needs for spectrum.

The United States and most other countries that GAO spoke with are incrementally adopting market-based mechanisms for spectrum management. By invoking the forces of supply and demand, market-based mechanisms can help promote the efficient use of spectrum, especially in an environment with increasing and unpredictable demand. A prominent example of a market-based mechanism is the requirement for commercial spectrum users to bid at auction for the right to use spectrum. However, because of mission and system requirements, there is some question as to whether these mechanisms can or should be applied to certain government functions. Also, legal and technical limitations can, in some instances, hinder the application of these mechanisms to commercial users.

GAO found several barriers to reforming spectrum management in the United States. While active dialogue among key stakeholders in ongoing, differing priorities have led to little consensus on appropriate reforms. In addition, the current spectrum-management structure–with multiple agency jurisdictions and a slow decision making process–has hindered consideration of whether fundamental reform is needed. In the past, commissions–such as the Defense Base Closure and Realignment Commission–have been used to looking at major policy change when complex problems arise.

This GAO study is, at least in part, viewed as the basis for spectrum reform legislation that is in the process of introduction at this writing in the Senate, by Senator Burns of Minnesota, and in a counterpart Bill in the House. The legislation is aimed at expediting spectrum management decision making, facilitating the rollout of new, competitive telecommunications service to the public, and making more efficient use of existing spectrum. There may be an effort to merge the spectrum management functions of FCC and NTIA, which periodically (and as we have experienced repeatedly recently) act in contradictory fashion.

2.3
Additional 5-GHz Spectrum for Radio Local Area Networks, WECA Petition RM-10371 and WRC-03 Agenda Item 1.5

Note that the band 5650-5725 MHz is allocated on a secondary basis to the amateur service and the band 5650-5670 MHz to the amateur-satellite service.

On January 15, 2001, the Wireless Ethernet Compatibility Alliance (WECA) filed petition RM-10371 with the FCC “To Permit Unlicensed National Information Infrastructure Devices to Operate in the 5.470-5.725 GHz Band.” The stated purpose was to seek “allocation of the 5.470-5.725 GHz band for use by radio local area network (“RLAN”) and other devices.” The petition noted that RLAN devices are permitted to operate in the bands 5.15-5.35 GHz and 5.725-5.825 GHz. Typically, RLANs operate using the Institute of Electrical and Electronics Engineers (IEEE) 802.11a specification. 

The petition stated that the European Telecommunications Standards Institute (ETSI) has developed the HIPERLAN/2 standard, which is similar to the IEEE 802.11a specification, and anticipated that the two will eventually merge. It recalled that in its 1997 order, the FCC had purposely aligned domestic spectrum with that of HIPERLAN.

WECA said, “It is increasingly clear that a high quality experience for users of wireless technology requires more spectrum than currently provided by Part 15 of the FCC rules, particularly since the demand placed on the current bands by streaming video, audio and other multi-media presentations will only increase.” However, the petition did not provide a rationale for the additional spectrum sought except to mention a “shortage of 240 MHz.”

On February 28, 2002, ARRL filed comments saying that WECA’s argument falls short of reopening the question of the sufficiency of the spectrum made available in the 1997 order. ARRL requested that the petition be denied.

The WECA petition was clearly tied to WRC-03 agenda item 1.5, which reads as follows:

1.5
to consider, in accordance with Resolution 736 (WRC-2000), regulatory provisions and spectrum requirements for new and additional allocations to the mobile, fixed, Earth exploration-satellite and space research services, and to review the status of the radiolocation service in the frequency range 5 150-5 725 MHz, with a view to upgrading it, taking into account the results of ITU-R studies.

ITU-R convened a Joint Task Group (JTG 4-7-8-9) to carry out the aforementioned studies of technical characteristics received from the RLAN proponents and protection criteria from existing radio services. ARRL participated in the studies and provided technical characteristics of typical amateur systems. However, because the amateur allocation at 5650-5725 MHz is secondary, and because the band is allocated on a primary basis to the radiolocation service (military radar), the interaction between RLANs and amateur systems was not studied. Instead, the focus of the studies was potential interference from RLANs to radars. Nevertheless, amateur systems could benefit from any constraints of RLANs to protect radars, such as power limits and the mitigation techniques such as “listen-before-transmit” protocol, known as “dynamic frequency selection” (DFS). Example limits were stated in the Conference Preparatory Meeting (CPM) report to WRC-03, as follows:

· in the band 5 470-5 725 MHz, the indoor and outdoor use of WAS, including RLANs,                                  shall be restricted to a mean e.i.r.p. limit of 1 W and a mean e.i.r.p. density limit no greater than 50 mW in any 1 MHz;*

· in the band 5 470-5 725 MHz, WAS, including RLANs, shall implement transmitter power control (TPC) to ensure a mitigation factor of at least 3 dB on the average output power of the devices. If TPC is not implemented, the power limits given above shall be reduced by 3 dB;

· in the bands 5 250-5 350 and 5 470-5 725 MHz, WAS, including RLANs, shall implement mitigation techniques such as DFS to avoid co-channel operation with other terrestrial systems, notably radar systems (see Draft New Recommendation on RLAN-DFS). The devices shall also be designed to ensure a near uniform spread of the loading across the available spectrum of the devices to improve the sharing with satellite services. 

__________

*”WAS” is the abbreviation for “wireless access systems,” a generic term for RLANs and last-mile telephone systems. "Mean power" refers here to the e.i.r.p. during the transmission burst which corresponds to the highest power, if power control is implemented. “E.i.r.p.” is effective isotropically radiated power.

The CPM Report, adopted in November 2002, offered three “Methods” of satisfying the agenda item, namely Method A – a primary allocation, Method B – a secondary allocation, and Method C – no allocation.

On February 5, 2003, the Preliminary Draft New Recommendation on RLAN-DFS mentioned above was adopted by ITU-R Study Group 8 for approval by administrations by circulation in time for WRC-03. 

The above did not end the story because of several loose ends. One was that the RLAN industry was seeking a US proposal to WRC-03 on agenda item 1.5. In the preparatory processes for WRC-03 (separate for FCC and NTIA), the RLAN industry proposed primary allocations to the mobile service for use only by WAS including RLANs. ARRL had formally objected to the inclusion of the band 5650-5725 MHz, which at least temporarily stalled the process. NTIA had also objected because of potential interference to government radars. There were some reconciliation meetings in late 2002 and early 2003 and agenda item 1.5 was among them. 

Just prior to the start of the CITEL meeting, a compromise was reached between the US Government and the RLAN industry according to the following points:

1. The DFS threshold value is modified from –67 dBm to –64 dBm for 1 W to 200 mW devices and –62 dBm for <200 mW devices. This would now apply to the 5250-5350 MHz and 5470-5725 MHz bands. 

2. The US position of only allocating the 5150-5350 MHz band to the mobile service was modified to include an allocation to the mobile service in the 5470-5725 MHz band and the resolution for continued studies on this band will be deleted.

3. As a consequence, of these modifications, the US position on the Earth Exploration Satellite Service allocation at 5460-5570 MHz will be to support this allocation.

4. Upgrade Radiolocation to Primary (5350-5650 MHz).

At the February 3-7 meeting of the Inter-American Telecommunication Commission (CITEL) in Orlando, the United States became a signatory to an Inter-American Proposal (IAP) on agenda item 1.5, which proposed a new primary allocation to the mobile service (except aeronautical mobile) in the band 5650-5725 MHz in addition to the radiolocation (primary), amateur (secondary) and space research (deep space)(also secondary) service allocations. The IAP was supported by 12 countries. 

There was a compromise at Orlando to satisfy mandatory language insisted upon by Canada and Brazil. The RLAN industry was represented in the US delegation and agreed on the spot to the compromise. However, at a hurriedly called meeting at the Department of State on February 12, the industry said they had blundered by agreeing to the “ugly compromise,” and characterized it as a “disaster” for the RLAN community. Apparently the United States will not withdraw its name from the IAP and will not speak against it at WRC-03. 

It appears that there is a growing consensus between Europe and the United States that the mobile service allocations for RLAN use at 5 GHz will be adopted at WRC-03. The only point of contention is that the US industry favors outdoor RLAN operation in the lower portion of the band and Europe does not.
2.4
Ultra-Wideband Transmission Systems, ET Docket No. 98-153 and ITU-R Task Group 1/8

On February 14, 2002, the FCC adopted its First Report and Order to permit ultra-wideband (UWB) devices to operate under Part 15 of the rules. The full text of the R&O can be found on the FCC Web site at http://hraunfoss.fcc.gov/edocs_public/attachmatch/FCC-02-48A1.pdf.

The R&O defines a UWB transmitter as one with a fractional bandwidth greater than or equal to 0.2 or a UWB bandwidth greater than or equal to 500 MHz. Bandwidth in this case is bounded by -10 dB points, not the usual –26 dB. 

While there are other frequencies involved, the main spectrum for UWB is the band 3.1-10.6 GHz for imaging and communications systems and 22-29 GHz (with a center frequency of 24.075 GHz) for vehicular radar systems. Note the amateur service and amateur-satellite service primary allocation at 24-24.05 GHz and amateur service secondary allocation at 24.05-24.25 GHz.

The UWB transmitter power limitations are below Part 15 levels and are considered by the FCC to be conservative. Certainly, a UWB device could cause interference to an amateur service receiver if located in close proximity. What is unknown at this time is the separation distance required to protect an amateur receiving system. Also unknown is the aggregate effects of numerous UWB emitters.

ARRL filed separate comments in ET Docket No. 98-153, which had little effect on the outcome of the proceeding; the same fate suffered by other commenters. Those opposing, or at least skeptical of, the UWB proceeding, including ARRL and other representatives of licensed radio services, most notably digital audio broadcasting satellite licensees and Global Positioning System (GPS) interests, formed a coalition to lobby the Congress, the FCC and other federal agencies to take into account potential interference to radio services. Meanwhile, the UWB proponents lobbied vigorously in Congress and at FCC for liberal limitations and after the R&O was issued argued that the limitations were overly conservative. Though there is extensive pressure from Congress on FCC to liberalize the regulations, FCC and NTIA have steadfastly maintained that it is necessary first to experience the results of deployment of UWB devices, and then evaluate the RF environment. FCC has recently affirmed that its initial UWB rules are appropriate at the outset.

The issuance of the R&O prompted attention internationally. Several groups in the ITU-R started studying the compatibility of UWB devices and the radio services for which they have responsibility. After some debate, the ITU-R decided to concentrate UWB compatibility studies in a new Task Group 1/8. In preparation for the first meeting of TG 1/8, the FCC made it clear to the US participants that the R&O was US policy and any input papers to the Task Group must conform to that policy.  ARRL prepared an input paper to TG 1/8 giving characteristics of typical amateur systems at 5 GHz for use in studies of compatibility with UWB. It was one of few papers accepted as US input to the Task Group, the others of which did not reach consensus.

The first international meeting of TG 1/8 was held in Geneva, January 21-24, 2003. The ARRL input and others were not analyzed but simply cut and pasted into temporary documents to be held until the next international meeting, which may be held in October/November 2003. TG 1/8 is charged with producing recommendations on characteristics of UWB devices, compatibility of UWB with radio services, a regulatory framework for national use and monitoring.

On February 13, 2003, the OET hosted a press conference on the first anniversary (minus one day) of its Report and Order in ET Docket 98-153 authorizing UWB under Part 15 of its rules. OET Chief Edmond Thomas led the presentation and first introduced John Reed as responsible for this Docket. Reed said that the FCC had received 14 petitions for reconsideration: 8 from UWB manufacturers or their law firms to relax limits, 6 from concerned radio services to tighten them. He said he would summarize them in the Memorandum Opinion and Order and Further NPRM. Reed wasn't very specific about what changes would be announced except to say that some first responders asked for relaxation of rules for through-wall UWB.

Then, Thomas announced that the FCC lab would test commercial UWB devices. When asked if the test plan would be made public, Thomas said, "No. We are the experts." However, he said that OET would release the test plan after completion of the tests. The Commission meeting room was set up like a tabletop trade show of several UWB manufacturers. Thomas said that there would be a further review of UWB rules in 6 to 12 months.
We anticipate that the further review may result in liberalized rules concerning radiated emissions and the frequency bands on which UWB devices may operate.
2.5
Additional Spectrum for Unlicensed Devices below 900 MHz 
and in the 3-GHz Band, ET Docket No. 02-380

On December 20, 2002, the FCC issued a Notice of Inquiry (NOI) on the possibility of permitting unlicensed devices to operate in additional frequency bands. Targeted bands were TV broadcast spectrum at locations and times when not being used, and the 3650-3700 MHz band. Apparently, the FCC intends to permit high power and high antenna gain devices. The NOI also asks whether there are any other bands where new unlicensed devices could be permitted to operate. None of the bands mentioned thus far affect amateur spectrum; however, the NOI asks for suggestions regarding the use of other bands for new, high power unlicensed operation, and this proceeding could be used as a vehicle to add threats to amateur spectrum at a later date. Television broadcasters are mounting a tremendous opposition to this plan (because they use broadcast auxiliary equipment such as wireless microphones in the band, and therefore risk interference from Part 15 equipment. The view of the broadcast industry is that FCC is profoundly ignorant of actual band usage when they make proposals such as this, and do so based on marketplace considerations, rather than technical EMC considerations.

This proceeding is likely related to a meeting Dave Sumner, Chris Imlay and Paul Rinaldo had with FCC Office of Engineering and Technology (OET) Chief Edmond Thomas and Deputy Chief Bruce Franca in June 2002. At that meeting, Thomas said that Motorola was seeking an additional 50 MHz for wireless applications at power levels significantly higher than permitted in Part 15. “While significantly higher” was not defined, 10 watts was mentioned. Thomas asked if we would oppose such in the band 1240-1300 MHz. We said that would be unacceptable both to the amateur services and we believed to the radiolocation service. We suggested that he look elsewhere and Thomas said he could easily look elsewhere. He said he was not only talking to us about spectrum but to representatives of other services as well.

2.6
Amateur Primary Allocation at 2300-2305 MHz RM-10165, 
Microtrax Petition RM-10165 and AeroAstro Petition RM-10166

On October 10, 2002, the FCC released an order denying three petitions for rule making dealing with the 2300-2305 MHz band. This leaves this band with no primary allocation and only with the amateur service as secondary. The FCC clearly would like to find a new primary occupant, preferably by auction. However, the band appears to be too narrow to auction and there will be a continuing need to protect the federal government Deep Space Network operating just below 2300 MHz.
2.7
3rd Generation Wireless Allocations, ET Docket No. 00-258

Initially, this proceeding appeared to be a threat to the amateur service, as the band 2390-2400 MHz was under consideration. Instead, the FCC issued a Second Report and Order in November 2002, which allocated spectrum at 1.7 and 2.1 GHz but made no change at 2390-2400 MHz. However, it is possible that federal uses displaced from 1.7 GHz could be relocated at 2390-2400 MHz. ARRL’s comments essentially invited federal sharing partners in this band.
2.8
FCC OSP Working Paper No. 39 on Unlicensed Spectrum Devices

On May 21, 2003, the FCC issued a news release and a white paper on unlicensed spectrum prepared by the Office of Strategic Planning and Policy Analysis (OSP) and the Office of Engineering and Technology (OET). The full text of the paper is available at www.fcc.gov/osp.

It traces the history of unlicensed devices such as cordless phones, computer networking and RFIDs under Part 15 of the FCC rules. It states that unlicensed devices are growing despite the general downturn of the telecommunications market. It raises questions on the transition from the command-and-control approach to spectrum management to a market-driven one. 
3.
ALLOCATIONS AND APPLICATIONS

Tables are included for each amateur and amateur-satellite service allocation in the bands from 902 MHz through 24.25 GHz. They give the ITU frequency allocations, in some cases on a regional basis. United States federal government and non-government allocations and uses are shown. UPPER CASE denotes a primary allocation and lower case indicates a secondary allocation. Footnotes from Article 5 of the ITU Radio Regulations are shown by number; the full text is not given. 

Internationally, the “amateur service” and the “amateur-satellite service” are separate services. In the United States, both services are combined in the “Amateur Radio Service” in Part 97 of the FCC rules.

In some cases, there are matters to be considered at the 2003 World Radiocommunication Conference (WRC-03). The agenda items and their potential effects on the bands are shown where applicable.

Where they exist, ARRL band plans are included to show how they fit with other uses of the bands. 

 3.1     902-928 MHz Spectrum – Allocations and Uses

	ITU Allocation to services

Region 2
	United States 

Federal Government
	United States Non-

Federal Government
	United States

Applications
	Regions 1 and 3

Allocations and Uses
	ARRL Band Plan

	902-928

FIXED

Amateur

Mobile except aeronautical mobile

   5.325A

Radiolocation

5.150 5.325 5.326


	902-928

RADIOLOCATION G59

5.150 US215 US218 US267 US275 G11


	902-928

ISM (18) 

Private land mobile (90)

Amateur (97)

Part 90 Automatic Vehicle Monitoring (AVM) Systems

Band (MHz)     System License

902.00-904.00  Non-multilateration

904.00-909.75  Multilateration

909.75-919.75  Non-multilateration

919.75-921.75  Multilateration and

                         Non-multilateraton

921.75-927.25  Multilateration

927.25-928.00  Multilateration


	902-928

Federal Usage:   

Radars.  Various Federal agencies operate mobile and fixed radars in this band.  
Land Mobile Radio.    Numerous fixed and mobile systems are supported in this band. 

Wind Profiler Radar.  Frequency 915 MHz is authorized for Federal use for the wind profiler radar whose implementation for weather and aviation safety purposes is expected to be rapi​d.

Federal & Private Sector Usage.  ISM.  The band 902‑928 MHz (center frequency 915 MHz) is designated for industrial, scientific and medical (ISM) applications.

Private Sector Usage: This band is used by the: 

1) Transportation Infrastructure Radio Service consisting of location & monitoring service licensees;

2) Unlicensed radio frequency devices; and

Amateur Radio with secondary status and usage is available to all licensed amateurs except Novices.
	890-942

FIXED

MOBILE except aeronautical mobile

BROADCASTING

5.322

Radiolocation

GSM cellular

880-915 Tx

925-960 Rx

IMT-2000

Some countries may use parts of the band

806-960


	902-903 Weak signal

  902.1 Calling frequency



	
	
	
	
	
	903-906 Digital

  903.1 Alternate calling frequency



	
	
	
	
	
	906-909 FM repeater inputs



	
	
	
	
	
	909-915 Amateur TV



	
	
	
	
	
	915-918 Digital



	
	
	
	
	
	918-921 FM repeater outputs



	
	
	
	
	
	921-927 Amateur TV



	
	
	
	
	
	927-928 FM simplex and links




3.2
1240-1300 MHz Spectrum – Allocations and Uses
	ITU Allocation to services
	United States 

Federal Government
	United States Non-

Federal Government
	United States

Applications
	Europe
	WRC-03 Agenda Item 1.15
	ARRL Band Plan

	1240-1260 

EARTH EXPLORATION-SATELLITE 

 (active)

RADIOLOCATION

RADIONAVIGATION-SATELLITE (space- 

  to-Earth) (space-to-space) 5.329 5.329A

SPACE RESEARCH (active)

Amateur

5.330 5.331 5.332 5.334 5.335
	1240-1300

RADIOLOCATION 5.333

 G56

EARTH EXPLORATION-

 SATELLITE (active)

SPACE RESEARCH

 (active)

5.334
	1240-1260

Amateur

5.333 5.334
	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
	Amateur EN301 783

GNSS

Radar 

Navigation systems

Active sensors
	Agenda item 1.15 RNSS studies

Res 606 Use of 1215-1300 MHz for RNSS (space-to-Earth)

Resolves 1 no additional constraints shall be placed on RNSS (s-E) in the band 1215-1260.

Resolves 2 WRC-03 to review results of studies and take appropriate action. 

Studies include need for pfd limit. See CPM text.

Rec ITU-R M.1463, Characteristics of and protection criteria for radars operating in the radiodetermination service in the frequency band 1215-1400 MHz

Rec ITU-R M.1461, Procedures for determining the potential for interference between radars operating in the radiodetermination service and systems in other services


	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

EARTH EXPLORATION-SATELLITE 

  (active)

RADIOLOCATION

RADIONAVIGATION-SATELLITE (space-

  to-Earth) (space-to-space) 5.329 5.329A

SPACE RESEARCH (active)

Amateur

Amateur-satellite 5.282

5.330 5.331 5.334 5.335 5.335A
	
	1260-1270

Amateur

Amateur-Satellite 5.282

5.333 5.334
	
	Amateur EN301 783

Amateur Satellite

  EN301 783

Radar 

Navigation systems

Active sensors
	
	1260-1270 Satellite uplinks, experimental, simplex ATV

	1270-1300

AERONAUTICAL RADIONAVIGATON

  5.337

RADIOLOCATION

RADIONAVIGATION-SATELLITE (Earth-to- 

  space) 

Amateur

5.330 5.331 5.334 5.335 5.35A
	
	1270-1300

Amateur

5.333 5.334
	
	Amateur EN301 783

Radar 

Navigation systems

Active sensors

Wind profiler radar
	
	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

	
	
	
	
	
	
	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 translater input

	
	
	
	
	
	
	1296.6-1296.8 Cross-band linear translator output

	
	
	
	
	
	
	1296.8-1297 Experimental beacons

	
	
	
	
	
	
	1297-1300 Digital comms


 3.3
2300-2450 MHz Spectrum – Allocations and Uses

	ITU Allocation to services
	United States 

Federal Government
	United States Non-

Federal Government
	United States

Applications
	Part 15
	ARRL Band Plan

	Region 1
	Region 2
	Region 3
	
	
	
	
	

	2300-2450

FIXED

MOBILE

Amateur

Radiolocation

5.150 5.282 5.395
	2300-2450

         FIXED

         MOBILE

         Amateur

         Radiolocation

5.150 5.282 5.393 5.394 5.396
	2300-2305

G123
	2300-2305

Amateur
	Amateur (97)
	802.11b Channel

2401-2423 Ch 1
2406-2417 Ch 2

2411-2422 Ch 3

2416-2427 Ch 4

2421-2443 Ch 5

2426-2448 Ch 6

2431-2453 Ch 7

2436-2458 Ch 8

2441-2463 Ch 9

2446-2468 Ch 10


	2300-2303 High-rate data

	
	
	
	
	
	
	2303-2303.5 Packet radio

	
	
	
	
	
	
	2303.5-2303.8 RTTY, packet

	
	
	
	
	
	
	2303.8-2303.9 Packet, TTY,CW, EME

	
	
	
	
	
	
	2303.9-2304.1 CW, EME

	
	
	
	
	
	
	2304.1-2304.2 CW, EME, SSB

	
	
	
	
	
	
	2304.2-2304.3 SSB, SSTV, FAX, Packet, AM, AMTOR

	
	
	
	
	
	
	2304.3-2403.32 Beacon network

	
	
	
	
	
	
	2304.32-2404.4 General beacons

	
	
	
	
	
	
	2304.4-2304.5 SSB, SSTV, ACSSB, FAX, packet, AM, AMTOR, experimental

  2304.4 Calling frequency

	
	
	
	
	
	
	2304.5-2304.7 Linear transponder input

	
	
	
	
	
	
	2304.7-2304.9 Linear transponder output

	
	
	
	
	
	
	2304.9-2305 Experimental beacons

	
	
	2305-2310

US338 G123
	2305-2310
FIXED

MOBILE except aeronautical mobile

RADIOLOCATION

Amateur

US338
	Wireless 

 Communications (27)

Amateur (97)
	
	2305-2305.2 FM simplex 25 kHz spacing

	
	
	
	
	
	
	2305.2 FM simplex calling frequency

	
	
	
	
	
	
	2305.2-2306 FM simplex 25 kHz spacing

	
	
	
	
	
	
	2306-2309 FM repeaters 25 kHz imput

	
	
	
	
	
	
	2309-2310 Control and auxiliary links

	
	
	2390-2400

G122
	2390-2400

AMATEUR
	RF Devices (15)

Amateur (97)
	
	2390-2396 Fast scan TV

	
	
	
	
	
	
	2396-2399 High-rate data

	
	
	
	
	
	
	2399-2399.5 Packet 

	
	
	
	
	
	
	2399.5-2400 Control and auxiliary links

	
	
	2400-2402

5.150 G122
	2400-2402

Amateur

5.150 5.282
	ISM Equipment (18)

Amateur (97)
	
	2400-2403 Satellite

	
	
	2402-2417

5.150 G122
	2402-2417

AMATEUR

5.150 5.282
	RF Devices (15)

ISM Equipment (18)

Amateur (97)
	
	2403-2408 Satellite high-rate data

	
	
	
	
	
	
	2408-2410 Satellite

	
	
	
	
	
	
	2410-2413 FM repeaters 25 kHz output

	
	
	
	
	
	
	2413-2418 High-rate data

	
	
	2417-2450

Radiolocation G2

5.150 G124
	2417-2450

Amateur

5.150 5.282
	ISM Equipment (18)

Amateur (97)
	
	2418-2430 Fast-scan TV

	
	
	
	
	
	
	2430-2433 Satellite

	
	
	
	
	
	
	2433-2438 Satellite high-rate data

	
	
	
	
	
	
	2438-2450 Wideband FM, FSTV, FMTV, 

  SS, experimental


3.4
 3300-3500 MHz Spectrum – Allocations and Uses

	ITU Allocation to services
	United States 

Federal Government
	United States

 Non-Federal Government
	United States

Applications
	Europe
	WRC-03 Agenda 
	U.S Amateur Applications

	Region 1
	Region 2
	Region 3
	
	
	
	
	
	

	3300-3400

RADIO-

  LOCATION

55.149 5.429 

5.430
	3300-3400
RADIO-

  LOCATION

Amateur

Fixed

Mobile

5.149 5.430
	3300-3400 RADIO-

  LOCATION

Amateur

5.149 5.429
	3300-3500

RADIO-

  LOCATION 

  US108 G31

5.149
	3300-3400

Amateur

Radiolocation  US108

§15.251, §15.251

3267-3332 AVIS

3332-3339 restricted

3339-3345.8 AVIS

3345.8-3358 restricted

3358-3600 AVIS

5.149
	3300-3400
Military radars. Band is extensively used by the military radiolocation systems throughout the U.S.
	3300-3400

Radars (upper limit for airborne

  radars is 3410)


	(None)

Rec ITU-R M.1465 Characteristics of and protection criteria for radars operating in the radio-determination service in the frequency band 3100-3700 MHz
	3400-3410

Amateur-satellite

3456.1 Calling

3456.3-3456.4 
Propagation beacons

ARRL Band Plan Jul 1988

	3400-3500

FIXED

FIXED-

 SATELLITE

 (Space-to-

 Earth)

Mobile

Radiolocation

5.431 5.434
	3400-3410

FIXED

FIXED-SATELLITE

  (Space-to-Earth)

Amateur

Mobile

Radiolocation 5.433

Amateur-satellite 5.282

5.432
	
	3400-3410

Amateur

Radiolocation 

  US108

Amateur-satellite

  5.282

5.149
	3400-3500
Military radars. Critical radar band used extensively by all military services.
	3400-3410

Amateur EU17 EN 301 783

Fixed links ERC REC 14-03, 

  EN 301 751 including point-

  to-multipoint

Fixed wireless access systems

  ERC REC 13-04, EN 301 751

  ERC REC 14-03, EN 301 753

Radars (upper limit for airborne

  radars is 3410)

Mobile (SAP/SAB) EU17A
	
	

	
	3410-3500

FIXED

FIXED-SATELLITE

  (Space-to-Earth)

Amateur

Mobile

Radiolocation 5.433

5.432
	
	3410-3500

Amateur

Radiolocation 

  US108

5.149
	
	3410-3500

Amateur EN 301 783

Fixed links ERC REC 14-03, 

  EN 301 751 including

  point-to-multipoint

Fixed wireless access

  systems

  ERC REC 13-04, EN 301 751

  ERC REC 14-03, EN 301 753

Radars 

Mobile (SAP/SAB) EU17A
	
	


3.5        5 GHz Spectrum – Allocations and Uses
	Freq 

(MHz)
	ITU Allocation to services
	United States 

Federal Government
	United States Non-Federal Government
	United States

Applications
	Europe

HIPERLAN
	WRC-03 Agenda Item 1.5

	5000-5150
	AERONAUTICAL RADIONAVIGATION

5.367 5.443A 5.443B 5.444 5.444A
	5000-5250

AERONAUTICAL RADIONAVIGATION US260

5.446 5.447 5.447B 5.447C US211 US307 G126
	
	
	

	5150-5250
	AERONAUTICAL RADIONAVIGATION

FIXED-SATELLITE (Earth-to-space) 5.447A

5.446 5.447 5.447B 5.447C
	
	5150-5250

U-NII Devices–indoor only with peak transmit power of 50 mW or 4 dBm+10xlog (-26 dB BW in MHz)
	5150-5350

HIPERLANs indoor only, mean EIRP limited to 200 mW

ERC Decision (99)23

ERC Report 72 states HIPERLAN sharing is feasible with restrictions including DFS, TPC.

ETS 300 836-1

DFS to provide uniform spread.
	5150-5250

Resolves 1 

MOBILE  for WAS including  RLANs

	5250-5255
	EARTH EXPLORATION-SATELLITE (active)

RADIOLOCATION

SPACE RESEARCH 5.447D

5.448 5.448A
	5250-5350

RADIOLOCATION 5.333

US110 G59
	5250-5350

Radiolocation 5.333

US110
	5250-5350

U-NII Devices – outdoor use permitted with peak transmit power of 250 mW or 11 dBm+10xlog (-26 dB BW in MHz)
	
	5250-5350

Resolves 1 

MOBILE  for WAS including RLANs

Resolves 2 

FIXED  Service Region 3 only

	5255-5350
	EARTH EXPLORATION-SATELLITE (active)

RADIOLOCATION

SPACE RESEARCH (active)

5.448 5.448A
	
	
	
	
	

	5350-5460
	EARTH EXPLORATION-SATELLITE (active) 5.448B

AERONAUTICAL RADIONAVIGATION

 5.449

Radiolocation
	5350-5460

AERONAUTICAL RADIO-

 NAVIGATION 5.449

RADIOLOCATION G56

US 48
	5350-5460

AERONAUTICAL  RADIO- NAVIGATION 5.449

Radiolocation

US 48
	
	5350-5470

ERC Report 72 states HIPERLAN sharing is not feasible.
	
	5350-5650

Res 4

Radio-location upgrade
	

	5460-5470
	RADIONAVIGATION 5.449

Radiolocation
	5460-5470

RADIONAVIGATION 5.449

Radiolocation G56

US49 US65
	5460-5470

RADIONAVIGATION 5.449

Radiolocation

US49 US65
	
	
	
	
	5460-5570

Res 2

EES

	5470-5650
	MARITIME RADIONAVIGATION

Radiolocation

5.450 5.451 5.452


	5470-5600

MARITIME  

 RADIONAVIGATION

Radiolocation G56

US50 US65
	5470-5600

MARITIME  

 RADIONAVIGATION

Radiolocation G56

US50 US65
	5470-5725

WECA Petition for U-NII Devices – requests this band for U-NII device s with the same rules governing operation of devices at 5250-5350 MHz for this band. That is, outdoor use with peak transmit power of 250 mW or 11 dBm + 10xlog (-26 dB BW in MHz)

(RM-10371)
	5470-5725

HIPERLANs mean EIRP limited to 1 W, outdoor and indoor use allowed

ERC Decision (99)23

ERC Report 72 states HIPERLAN sharing is feasible with restrictions including DFS, TPC.


	5470-5725

Res 1 

MOBILE  

for WAS including  RLANs
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


                            5 GHz Spectrum – Allocations and Uses (continued)

	Freq

(MHz)
	ITU Allocation to services
	United States 

Federal Government
	United States Non-Federal Government
	United States

Applications
	Europe

HIPERLAN

	
	
	5600-5650

MARITIME

 RADIONAVIGATION

METEOROLOGICAL 

 AIDS

Radiolocation US51 G56

5.452 US65
	5600-5650

MARITIME

 RADIONAVIGATION

METEOROLOGICAL AIDS

Radiolocation US51 

5.452 US65
	
	ETS 300 836-1

DFS to provide uniform spread.

	5650-5670
	RADIOLOCATION

Amateur

Amateur-satellite (Earth-to-

 space) 5.282

Space Research (deep space)

5.451 5.453 5.454 5.455
	5650-5670

RADIOLOCATION G2

5.150 US245
	5650-5670

Amateur

Amateur-satellite 

 5.282

5.150 
	
	

	5670-5725
	RADIOLOCATION

Amateur

Space Research (deep space)

5.451 5.453 5.454 5.455
	
	5670-5725

Amateur

5.150
	
	

	5725-5830
	Region 1

FIXED-SATELLITE 

 (Earth-to-space)

RADIOLOCATION

Amateur

5.150 5.451 5.453 5.455 5.456
	Regions 2 and 3

RADIOLOCATION

Amateur

5.150 5.453 5.455
	5725-5925

RADIOLOCATION G2

5.150 US245
	5725-5830

Amateur

5.150
	5725-5825

U-NII Devices – Out- door use permitted, peak transmit power 1 W or 17 dBm + 10xlog (-26 dB BW in MHz)

(ET Docket 96-102)
	5725-5875

HIPERLANs indoor only, mean EIRP limited to 200 mW

ERC Decision (99)23

ERC Report 72 states HIPERLAN sharing is feasible with restrictions including DFS, TPC.

ETS 300 836-1

DFS to provide uniform spread.

	
	
	
	
	
	
	

	5830-5850
	FIXED-SATELLITE 

 (Earth-to-space)

RADIOLOCATION

Amateur

Amateur-satellite

 (space-to-Earth)

5.150 5.451 5.453 5.455 5.456
	RADIOLOCATION

Amateur

Amateur-satellite

 (space-to-Earth)

5.150 5.453 5.455
	
	5830-5850

Amateur

Amateur-satellite

 (space-to-Earth)

5.150
	
	

	5850-5925
	Region 1

FIXED

FIXED-

 SATELLITE

 (Earth-to-

  space)

MOBILE

5.150
	Region 2

FIXED

FIXED-

 SATELLITE

 (Earth-to- 

  space)

MOBILE

Amateur

Radiolocation

5.150
	Region 3

FIXED

FIXED-SATELLITE

 (Earth-to-

  space)

MOBILE

Radiolocation

5.150
	
	5850-5925

FIXED-SATELLITE

 (Earth-to-space) US245

MOBILE NG160

Amateur

5.150
	5850-5925

Dedicated Short  Range Communications (DSRC) intelligent transportation systems

(ET Docket 98-95)
	

	
	
	
	
	
	
	
	


3.6
10-10.5 GHz Spectrum – Allocations and Uses

	ITU Allocation to services
	United States 

Federal Government
	United States 

Non-Federal Government
	FCC Parts
	Europe
	ARRL Band Plan

	Region 1
	Region 2
	Region 3
	
	
	
	
	

	10-10.45

FIXED

RADIOLOCATION

MOBILE

Amateur

5.479
	10-10.45

RADIOLOCATION

Amateur

5.479 5.480
	10-10.45

FIXED

MOBILE

RADIOLOCATION

Amateur

5.479
	10-10.45

RADIOLOCATION

5.479 US58 US108 G32
	10-10.45

Radiolocation

Amateur

5.479 US58 US108 N42
	Private Land Mobile (90)

Amateur (97)
	
	
10.368 Narrow-band calling frequency

10.3683-10.3684 Propagation Beacons

	10.45-10.5

RADIOLOCATION

Amateur

Amateur-satellite

5.481
	10.45-10.5

RADIOLOCATION

US58 US108 G32
	10.45-10.5

RADIOLOCATION

Amateur

Amateur-satellite

US58 US108 NG42 NG134
	
	
	


3  24-24.25 GHz Spectrum – Allocations and Uses

	ITU Allocation to services
	United States 

Federal Government
	United States 

Non-Federal Government
	FCC Applications
	Europe
	ARRL Band Plan

	24-24.05

AMATEUR

AMATEUR-SATELLITE

5.150
	24-24.05

5.150 US211
	24-24.05

AMATEUR

AMATEUR-SATELLITE

5.150 US211
	ISM (18)

Amateur (97)


	
	None

	24.05-24.25

RADIOLOCATION

Amateur

Earth exploration-satellite (active)

5.481
	24.05-24.25
RADIOLOCATION US110 G59

Earth exploration-satellite (active)

5.150
	24.05-24.25

Radiolocation U110

Amateur

Earth exploration-satellite (active)

5.150
	ISM (18) 

Private Land Mobile (90)

Amateur (97)
	
	



4.
BAND-BY-BAND ANALYSIS

This is a band-by-band analysis of the situation in each band as each of them has a unique situation and different potentials. While as discussed above, this is a necessary foundation for any analysis of Amateur Radio allocation protection and deployment considerations, this analysis should not be considered to suggest that deployment of these bands should be analysed on a band-by-band basis. It is the view of the authors that a shift in conceptualising these bands for amateur purposes is in order. In the past, the general theory has been that, because each band has different propagation characteristics and therefore each offers an opportunity to experiment with the same types of operations conducted in different bands, the same types of amateur operations should be conducted in each and every band. Each band, for example, has a band plan that includes segments for many different types of amateur uses, and each type use is conducted in other bands at the same time. Some years ago, when the “rebanding” of the 222-225 MHz band was being considered after the deletion of the 220-222 MHz segment, International Affairs Vice President Rod Stafford asked, not rhetorically, “Do we have to have a weak-signal segment in each band above 30 MHz?” In the past, the answer would have been, “Yes, we do.” However, it is unnecessary to view each band in this manner, and not necessarily productive. We wouldn’t propose a weak-signal segment at 2400-2450 MHz, for example. It is suggested by Mr Sumner and is the view of the authors that it is not necessary to duplicate everything that amateurs do in every band. Another example is the 902-928 MHz band. When that allocation was first made available to amateurs, some EME work was done, but it never achieved popularity since it is not a worldwide allocation, and because there isn’t enough difference between 902 MHz and 1296 MHz to require duplication of the research. 


Therefore, while the following analysis is done, of necessity, on a band-by-band basis to serve as a base-level platform from which to analyse deployment opportunities in these bands, the Board should consider these bands not individually, but collectively, as a means of determining the overall question of what amateurs ought to be doing in these now largely vacant bands and what therefore constitutes success in deployment of them.   

4.1
902-928 MHz (33 cm Band)

4.1.1
Uses of the 902-928 MHz Band by Other Services and Applications

This is an “orphan” band as it is an industrial, scientific and medical (ISM) band centered on 915 MHz only in Region 2. It is considered a “junk” band because of the ISM (Part 18) applications but also the (Part 90) land mobile service including vehicle location, amateur service and (Part 15) low power devices including cordless telephones. “It Seems to Us…,” p 9, QST, June 1993, David Sumner, K1ZZ, called this the “kitchen-sink” band.

In PR Docket No. 93-61, adopted February 3, 1995, the FCC adopted rules for Location and Monitoring Service (LMS) replacing Automatic Vehicle Monitoring (AVM) systems. A key feature was the establishment of separate sub-bands for wideband “multilateration” land mobile systems. The amount of LMS occupancy of the band is unknown and it is possible that GPS and widespread use of LoJack (which operates at VHF) for public safety have rendered it obsolescent.

NTIA Special Publication 00-40, May 2000, gives an inventory of federal radar use. It shows that the Navy has search and surveillance radars operating in the 902-928 MHz band. The Air Force has range safety surveillance and instrumentation radars in this band. In Canada, the use by the radiolocation service is limited to Government of Canada ship-borne operations including along the coastlines of the Hudson Bay and James Bay and up the St Lawrence River.

Wind profiler radars operate in the band 904-928 MHz in accordance with ITU Resolution 217 and are authorized for both federal (operated by NOAA, NASA, DoE and NSF) and non-government use. 915 MHz wind profilers are smaller and more affordable than those operating at 449 MHz and some are transportable. Wind profiler radar antennas are pointed upward and interference to other receivers is limited to about 5 km. Technical and operational characteristics of wind profiler radars in the vicinity of 1000 MHz are documented in Recommendation ITU-R M.1227-2.

Part 15 users are permitted in this band, but must not interfere with, or be protected from any interference from, all other uses, including LMS/AVM and amateur operations. Examples of Part 15 applications typically employ spread spectrum technology for applications such as cordless telephones, wireless local area networks for voice and data, and remote reading of utility meters. In 1995, the FCC estimated that several million Part 15 devices were sold and in daily use. Since then, however, new Part 15 devices have migrated to the 2.4-GHz and 5-GHz bands. Radio-frequency identification (RFID) systems operating in the 902-928 MHz band cover a large area with reading distances of 3000-5000 ft, which is used for warehouses and other operations involving roving inventory.

4.1.2
Amateur Service Use of the 902-928 MHz Band 

This band is not available outside of Region 2.

Weak-signal operations, including EME, are conducted at 902.1 MHz and 903.1 MHz. EME activity in this band is small compared to that at 432 MHz, 1296 MHz and 2304 MHz or even 10 GHz.

There are a number of voice repeaters operating in this band; some of which operate crossband with 420-450 MHz or 1240-1300 MHz. This band is particularly valuable to the amateur service as spectrum for amateur television (ATV) repeaters operating crossband with either inputs or outputs in the 420-450 MHz band and a few in the 2400-2450 MHz band. 

Radio Amateurs of Canada (RAC) has a 902-928 MHz Web page at: http://www.rac.ca/902MHz.htm.



4.1.3
Amateur-Satellite Service Use of the 902-928 MHz Band

There is no amateur-satellite service allocation in the band 902-928 MHz. If there were, it would be limited only to ITU Region 2, which would be an undesirable limitation taking into account the global nature of a satellite service. 

4.1.4
Amateur Equipment Availability

As an “orphan” band, there is very little equipment available because manufacturers find it more profitable to concentrate on equipment that can be sold and used in all three ITU Regions. None of the major Japanese Amateur Radio manufacturers make radios for this band, except for general-coverage receivers. In the US, Down East Microwave Inc makes a number of 33-cm products including transverters, linear amplifiers and low-noise preamplifiers. Being a European firm, SSB Electronic USA does not currently list any products for this band, although they produced an LT 33S 902-MHz transverter in the 1980s.

4.1.5
Amateur Band Plans

In January 1988, the ARRL Board of Directors adopted the following packet radio frequency recommendations as interim guidance: Two 3-MHz-bandwidth channels for 1.5 Mbit/s links at 903-906 MHz and 914-917 MHz with 10.7 MHz spacing. The current ARRL band plan for 902-928 MHz was adopted by the Board of Directors in July 1989. However, the band plan shows the digital bands at 903-906 MHz and 915-918 MHz, which may or may not be a discrepancy. (If the band plan has overtaken the interim guidance, it may be appropriate to delete reference to it from the Repeater Directory.)

As the 902-928 MHz band plan is now 14 years old, the Board may wish to consider a study of current and future amateur uses with a view to updating the band plan. The RAC 902-928 MHz band plan is available at http://www.rac.ca/900plan.htm and differs considerably from the ARRL band plan.

4.1.6 
Technical and Regulatory Trends in the 902-928 MHz Band

There is little evidence of any new commercial interest in this band, their preference being to move upward in frequency. 

The Air Force, Army, Department of Energy, Navy, NASA and NSF list this band in their spectrum requirements for the foreseeable future.
 

Probably not much will happen unless the Congress mandates refarming the band but it will not be easy for NTIA and FCC to unscramble the mess that has already been made. 

4.2
1240-1300 MHz (23 cm Band)

4.2.1
Uses of the 1240-1300 MHz Band by Other Services and Applications

This is primarily a radar band used by federal agencies but primarily for aeronautical radionavigation purposes. It is 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 (EESS) for geological studies and ocean wave structures using active microwave sensors. NASA performs Earth observation and operates active sensors primarily synthetic aperture radar (SAR) imaging radars.

Characteristics of, and protection criteria for, radars operating in the band 1215-1400 MHz are contained in Recommendation ITU-R M.1463. Technical characteristics of radionavigation-satellite service (space-to-space) receivers in the bands 1215-1260 MHz and 1559-1610 MHz are given in Recommendation ITU-R M.1479. Technical characteristics of wind profiler radars operating in the bands in the vicinity of 1 000 MHz are documented in Recommendation ITU-R M.1227.

4.2.2  
Amateur Service use of the 1240-1300 MHz Band

There are numerous voice and television repeaters in this band. Some of the TV repeaters have inputs in the 420-450 MHz band. Frequencies around 1296 MHz are used for weak-signal work, including EME. 

4.2.3
Amateur-Satellite Service Use of the 1260-1270 MHz Band

By footnote 5.282, the amateur-satellite service has an allocation of the 1260-1270 MHz band only in the Earth-to-space (uplink) direction.

GO-32 TechSat-1B has FM uplinks at 1269.7, 1269.8 and 1269.9 MHz. AO-40 has uplinks as follows:

L1 band 1269.25-1269.5 MHz

L2 band 1268.325-1268.575 MHz

The operational status of these uplinks is unclear at the moment.

4.2.4
Amateur Equipment Availability

There is adequate equipment available for amateur and amateur-satellite operation. As the 1240-1300 MHz band is allocated to the amateur service in all three ITU radio regions, there is a worldwide market for amateur transceivers, examples of which are as follows: 

The Icom IC-910H is an all mode VHF/UHF 100-watt transceiver designed for satellite operation. With an optional UX-910, it is capable of operating at 10 watts on the 1240-1300 MHz band. ICOM offers a TM-541A FM 10-watt mobile transceiver and an IC-Delta1A and IC-T81A hand-handheld transceivers covering this band.

The Kenwood TS-2000 is an all-band HF/VHF/UHF 100-watt transceiver. The TS-2000X has the 1.2-GHz 10-watt option factory installed.

In addition, numerous transverters are available from Down East Microwave, SSB Electronic and other sources.

The Radio Amateurs of Canada Web site has further information on equipment at: www.rac.ca/1296MHz.htm.

4.2.5
Amateur Band Plans

The current ARRL band plan was adopted by the Board of Directors in January 1985. It needs to be updated.
The Radio Amateurs of Canada band plan is on the Web at: www.rac.ca/1200plan.htm.

The IARU Region 1 VHF/UHF/Microwaves band plan is available at: http://home.hccnet.nl/a.dogterom/Handbook/2c.pdf.

4.2.6
Technical and Regulatory Trends in the 1240-1300 MHz Band

The Japan Amateur Radio League (JARL) and ICOM, with support from the Government of Japan, have developed the D-STAR System, which uses the 1240-1300 MHz band for local repeaters available to users and higher bands (5 or 10 GHz) for linking between repeaters. It is a digital system for voice, data and image communications with speeds of 64 to 128 kbit/s. Parts of the system appear in the latest version of the HRO catalog.
The Europeans have a program known as Galileo to launch and operate a global position satellite system independent of the US GPS or the Russian GLONASS systems. Galileo is expected to have a downlink in the 1215-1300 MHz band. WRC-03 agenda item 1.15 and Resolution 606 (WRC-2000) call for review of the results of studies, namely:

to conduct, as a matter or urgency and in time for WRC-03, the appropriate technical, operational and regulatory studies, including the assessment of the need for a power flux-density limit concerning the operation of radionavigation-satellite service (space-to-Earth) systems in the frequency band 1 215-1 300 MHz in order to ensure that the radionavigation-satellite service (space-to-Earth) will not cause harmful interference to the radionavigation and the radiolocation services,
While these studies did not concern protection of amateur service (terrestrial) receivers or spaceborne amateur-satellite receivers operating in this band, the fact that Galileo will have to limit its signal levels to protect other terrestrial services should be beneficial to the amateur services.
In September 2002, at the urging of the Dutch society, VERON, The Netherlands administration made a proposal to delete from Radio Regulations footnote 5.282 the limitation for the amateur-satellite service to operate only in the Earth-to-space direction in the band 1260-1270 MHz. This proposal gained support from a number of countries at a CEPT Conference Preparatory Group meeting with reservations from France and the European Space Agency (ESA) as a potential agenda item for a future conference, possibly WRC-2007. However, it has not yet appeared as a European Common Proposal (ECP).

4.3
2300-2305 MHz (Part of 13 cm Band)

4.3.1
Uses of the 2300-2305 MHz Band by Other Services and Applications

In the United States, there are no other users in the 2300-2305 MHz band and no primary allocation. Consistent with OBRA-93 requirements the FCC placed this portion of the spectrum in a reserve for future use after the year 2006. These 5 MHz have been transferred from federal government use but any operations in this band would be required to protect the Deep Space Network (DSN) operating just below 2300 MHz.

4.3.2  
Amateur Service use of the 2300-2305 MHz Band

The amateur service has a secondary allocation in this band but has petitioned the FCC for a primary allocation. The main amateur use of the band is for weak-signal work on or about 2304 MHz. 

4.3.3
Amateur-Satellite Service Use of the 2300-2305 MHz Band

The amateur-satellite service does not have an allocation in this band. 

4.3.4
Amateur Equipment Availability

There are no base station or hand-held transceivers for this band. However, transverters and accessories are readily available from suppliers such as Down East Microwave Inc and SSB Electronic USA.

4.3.5
Amateur Band Plans

The ARRL band plan for 2300-2305 MHz does not reflect the current or projected use of the band, which is mainly weak-signal work on or about 2304 MHz. 
The Radio Amateurs of Canada band plan is on the Web at: www.rac.ca/13cmrev1.htm.

The IARU Region 1 VHF/UHF/Microwaves band plan is available at: http://home.hccnet.nl/a.dogterom/Handbook/2c.pdf.

4.3.6
Technical and Regulatory Trends in the 2300-2305 MHz Band

Following the resolution of RM-10165 (ARRL), RM-10166 (AeroAstro) and ET Docket No. 00-221 (Government transfer bands), there is no current technical or regulatory activity involving this band.
4.4
2305-2310 MHz (Part of 13 cm Band)

4.4.1
Uses of the 2305-2310 MHz Band by Other Services and Applications

4.4.2  
Amateur Service use of the 2305-2310 MHz Band

There is no known current amateur activity in this band. 
4.4.3
Amateur-Satellite Service Use of the 2305-2310 MHz Band

The amateur-satellite service does not have an allocation in this band.

4.4.4
Amateur Equipment Availability

There are no base station or hand-held transceivers for this band. However, transverters and accessories are readily available from suppliers such as Down East Microwave Inc and SSB Electronic USA.

4.4.5
Amateur Band Plans

The Radio Amateurs of Canada band plan for the 2300-2450 MHz band is on the Web at: www.rac.ca/13cmrev1.htm.

The IARU Region 1 VHF/UHF/Microwaves band plan is available at: http://home.hccnet.nl/a.dogterom/Handbook/2c.pdf.

4.4.6
Technical and Regulatory Trends in the 2305-2310 MHz Band
Due to the primary allocation of this band to the Miscellaneous Wireless Communications Service, there is no current technical or regulatory activity.

4.5
2390-2400 MHz (Part of 13 cm Band)

4.5.1
Uses of the 2390-2400 MHz Band by Other Services and Applications

There are no other users in this band.

4.5.2  
Amateur Service use of the 2390-2400 MHz Band

Amateur operations in this band have been minimal. 

4.5.3
Amateur-Satellite Service Use of the 2390-2400 MHz Band

There is no amateur-satellite service allocation in the 2390-2400 MHz band.

4.5.4
Amateur Equipment Availability

There are no base station or hand-held transceivers for this band. However, transverters and accessories are readily available from suppliers such as Down East Microwave Inc and SSB Electronic USA.

4.5.5
Amateur Band Plans

The ARRL band plan was adopted in January 1991 and may need review, especially in light of increasing congestion in the 2400-2450 MHz band. 

The Radio Amateurs of Canada band plan for the 2300-2450 MHz band is on the Web at: www.rac.ca/13cmrev1.htm.

The IARU Region 1 VHF/UHF/Microwaves band plan is available at: http://home.hccnet.nl/a.dogterom/Handbook/2c.pdf.

4.5.6
Technical and Regulatory Trends in the 2390-2400 MHz Band

There is a possibility that the federal government may return to this band as reaccommodation for loss of other spectrum to the private sector. Based on past experience, it would appear that amateurs and the federal government could share this band. If the government doesn’t move back into this band, it is vulnerable to commercial use, which is unlikely to be compatible with amateur systems.

4.6
2400-2450  (Part of 13 cm Band)

4.6.1
Uses of the 2400-2450 MHz Band by Other Services and Applications

This is part of an industrial, scientific and medical (ISM) band centered at 2450 MHz and extending over the band 2400-2500 MHz. For example, microwave ovens operate on a center frequency of 2450 MHz.  It has become a “junk” band with radio local area networks (RLANs) primarily based on the IEEE 802.11b specification, which uses spread spectrum. IEEE 802.11g is backward compatible and interoperable with 802.11b, permits data rates up to 54 Mbit/s and is expected to be ratified in 2003. There are other systems in the band, such as cordless telephones, bar-code readers and Bluetooth. Bluetooth’s main application appears to be Personal Area Newtorks (PANs) for applications such as wireless cell phone headsets, PDA-laptop links, toys, etc. ZigBee is cheaper and simpler and may be used in toys, home monitors and security systems. Ratification as an IEEE 802.15 PAN specification is expected in 2003.

The radiolocation service has secondary status in the 2417-2450 MHz portion of this band and government radiolocation is limited to the military services.

4.6.2
Amateur Service Use of the 2400-2450 MHz Band

Amateur use of the band is limited to satellites (as below), some voice repeaters, amateur television and more recently 802.11b operation. There are reports that at least one amateur television repeater having an input in this band has shut down because of interference from Part 15 users. There are other reports that Part 15 has been curtailed because of interference to amateur systems.
4.6.3
Amateur-Satellite Service Use of the 2400-2450 MHz Band

There is an amateur-satellite service allocation in the 2400-2450 MHz band under footnote 5.282 of the Radio Regulations. Amateur satellites use this band only to a limited extent in comparison with bands below 2400 MHz. For example, AMSAT OSCAR-40 (AO-40) uses the following center frequencies in MHz (bandwidth in kHz is shown in parentheses):

	Beacons
	Analog Uplink
	Digital Uplink
	Analog Downlink
	Digital Downlink

	2400.2
	2400.475 (250)
	2400.225 (250
	2401.5650 (250)
	2401.225 (300)

	2400.6
	2446.575 (250)
	2446.325 (250)
	2401.950 (250)
	2401.475 (300)

	
	
	
	
	2401.350 (300)


Other satellites with 2400 MHz beacons are:


AO-7 

2404.1 MHz

AO-11 

2401.5 MHz 

AO-16

2401.1428 MHz.

4.6.4
Amateur Equipment Availability

There are no base station or hand-held transceivers for this band. However, transverters and accessories are readily available from suppliers such as Down East Microwave Inc and SSB Electronic USA.

PCMCIA cards for laptops are readily available for around $50. 802.11b Access Points (APs) can be purchased for around $100 and dual-band (IEEE 802.11b and 802.11a) (2.4 and 5 GHz, respectively) APs have become available at about $240. New laptops can now support 802.11a, b and g standards using built-in wireless cards.

There are a variety of antennas available, including traditional amateur Yagis, dishes and now 802.11b antennas. The ARRL High Speed Multimedia (HSMM) Working Group has developed an omni-directional horizontally polarized antenna for amateur 802.11b networking.

4.6.5
Amateur Band Plans

The existing ARRL band plan for the 2300-2310 MHz and 2390-2450 MHz bands was adopted by the Board of Directors in January 1991. It is now 12 years old and may need to be reviewed, particularly in light of 802.11b operations under Part 97 as well as Part 15 applications. 
The Radio Amateurs of Canada band plan for the 2300-2450 MHz band is on the Web at: www.rac.ca/13cmrev1.htm.

The IARU Region 1 VHF/UHF/Microwaves band plan is available at: http://home.hccnet.nl/a.dogterom/Handbook/2c.pdf.

4.6.6
Technical and Regulatory Trends in the 2400-2450 MHz Band

The band is being used increasingly for 801.11b RLANs, Bluetooth to a lesser extent, cordless telephones and other Part 15 applications. The trend is toward use of spread spectrum on a “spectrum commons” approach. The FCC Technological Advisory Council (TAC) is studying the noise level in this band. ARRL has its own noise study under project ARIA (Amateur Radio Interference Assessment) and participates in the TAC noise study. 

There is extensive deployment of 802.11b RLANs. Many users install them with factory settings right out of the box without setting them for encryption. As a result, numerous RLANs are insecure, and may be intercepted and are subject to hacking. There are also a growing number of high-gain antennas and power amplifiers by Part 15 users to extend range, which likely will result in harmful interference to amateur stations operating in accordance with Part 97.

4.7
3300-3500 MHz (9 cm Band)

4.7.1
Uses of the 3300-3500 MHz Band by Other Services and Applications

The radiolocation service has primary allocation status throughout this band for government operations and is secondary for non-government operations. Military radiolocation operations are in support of air base and tactical airfield ATC search and surveillance; aircrew bomb scoring; airborne search and surveillance; battlefield weapons-locating, Doppler radar; shipborne fleet air defense radar systems (search and surveillance, tracking, fire-control, etc); and aircraft carrier precision approach control. Characteristics of, and protection criteria for, radars operating in the band 3100-3700 MHz are contained in Recommendation ITU-R M.1465. NTIA TR-99-361 documents technical characteristics of radiolocation systems operating in the 3.1-3.7 GHz band.

Ultra-wideband (UWB) emissions are permitted in the band 3.1-10.6 GHz and could interfere with 3-, 5- and 10-GHz amateur bands, either resulting from nearby emitters or aggregate effects. 

The 3.4-3.8 GHz band is a candidate band for fixed wireless access (FWA) with channels in 25 MHz blocks. Applicable ITU-R Recommendations are F.1401, F.1488 and F.1489. 

4.7.2  
Amateur Service use of the 3300-3500 MHz Band

The 3300-3500 MHz band is allocated to the amateur service only in Regions 2 and 3, thus making it of reduced interest to Region 1 amateurs or manufacturers. In Region 1, the band 3300-3400 MHz is allocated on a primary basis to the radiolocation service, and the band 3400-3500 MHz is allocated on a primary basis to the fixed service, the fixed-satellite service (space-to-Earth) and on a secondary basis to the mobile and radiolocation services. However, European Union footnote EU17 states:

EU17
In the sub-bands 3400 – 3410 MHz, 5660 – 5670 MHz, 10.36 – 10.37 GHz, 10.45 – 10.46 GHz the amateur service operates on a secondary basis. In making assignments to other services, CEPT administrations are requested whenever possible to maintain these sub-bands in such a way as to facilitate the reception of amateur emissions with minimal power flux densities.
In the 2003 Repeater Directory, one voice repeater and three ATV repeaters are listed.  Director Frenaye has supplied the following rough numbers from the new directory:

Regular repeaters

902     about 150

1.2G    450-500

2.4G         4

ATV repeaters (or outputs)

902        37

1.2G      49

2.4G        8

3.3G        5

10G         1

IRLP repeater outputs

902          2

1.2G        4

Many non-repeater UHF operators participate in ARRL V/UHF contests.

The last two years’ worth of contest logs show the following maximums in any one contest:

902         199 different call signs

1.2G       498 

2.4G       152

3.4G         93

5.7G         66

10G        126

24G          26


4.7.3
Amateur-Satellite Service Use of the 3400-3410 MHz Band

There is an amateur-satellite service allocation in the 3400-3410 MHz band only in Regions 2 and 3 under footnote 5.282 of the Radio Regulations. Since the amateur-satellite service is a worldwide operation, the lack of an allocation in Region 1 makes it unlikely that this band will be used for amateur satellites.
4.7.4
Amateur Equipment Availability

There are no base station or hand-held transceivers for this band. However, transverters and accessories are readily available from suppliers such as Down East Microwave Inc.

4.7.5
Amateur Band Plans

The ARRL band plan was adopted by the Board of Directors in July 1988. It consisted only of the following:

3456.3-3456.4 MHz
Propagation beacons

With 15 years having passed, the band plan is in need of review. This could be contingent on a more general plan for the development of the 3300-3500 MHz band.

The IARU Region 1 VHF/UHF/Microwaves band plan is available at: http://home.hccnet.nl/a.dogterom/Handbook/2c.pdf.

4.7.6
Technical and Regulatory Trends in the 3300-3500 MHz Band

Except for continuation as a radar band, the 3400-3500 MHz is a fixed wireless access (FWA) candidate band.

4.8
5650-5725 MHz (Part of 5 cm Band)

4.8.1
Uses of the 5650-5725 MHz Band by Other Services and Applications

The 5650-5725 MHz band is allocated on a primary basis to the radiolocation service. The military services operate numerous radars in the band in support of national and military test range surveillance and instrumentation operations; airborne radar transponders; battlefield missile surveillance and tracking; weather radar observations; shipborne fire-control of surface-to-air missiles; shipborne surface search radars; shipborne missile and gunfire-control radar; and navigational aids to assist in precise positioning of ships. Non-military government radar operations include support for airborne weather and navigation; missile and rocket target instrumentation radars at test sites and ranges; range safety surveillance radars; radar transponders aboard un manned airborne vehicles; airborne radionavigation radars; nuclear incidents situations; weather phenomena research and studies geological and water/shoreline surveys; and airport terminal Doppler weather radars. Characteristics of, and protection criteria for, radars operating in the band 5250-5850 MHz are contained in Recommendation ITU-R M.[5GHzRadars].
 

Ultra-wideband (UWB) emissions are permitted in the band 3.1-10.6 GHz and could interfere with 3-, 5- and 10-GHz amateur bands, either resulting from nearby emitters or aggregate effects. 

4.8.2  
Amateur Service use of the 5650-5725 MHz Band

The 5650-5725 MHz band is virtually unused in the amateur service. 
4.8.3
Amateur-Satellite Service Use of the 5650-5670 MHz Band

The amateur-satellite service has a worldwide allocation by footnote 5.282 of the band 5650-5670 MHz in the Earth-to-space direction. 
AMSAT-OSCAR 40 had uplink frequencies planned for this band. However, according to the AMSAT Web site, AO-40 contains no operating receiver in this band.



European Union footnote EU17 makes an accommodation for amateur-satellite operation in this band, as follows: 
EU17
In the sub-bands 3400 – 3410 MHz, 5660 – 5670 MHz, 10.36 – 10.37 GHz, 10.45 – 10.46 GHz the amateur service operates on a secondary basis. In making assignments to other services, CEPT administrations are requested whenever possible to maintain these sub-bands in such a way as to facilitate the reception of amateur emissions with minimal power flux densities.

4.8.4
Amateur Equipment Availability

There are no base station or hand-held transceivers for this band. However, transverters and accessories are readily available from suppliers such as Down East Microwave Inc and SSB Electronic USA.

4.8.5
Amateur Band Plans

The IARU Region 1 VHF/UHF/Microwaves band plan is available at: http://home.hccnet.nl/a.dogterom/Handbook/2c.pdf.

4.8.6
Technical and Regulatory Trends in the 5650-5725 MHz Band

WRC-03 agenda item 1.5 reads as follows:

1.5
to consider, in accordance with Resolution 736 (WRC-2000), regulatory provisions and spectrum requirements for new and additional allocations to the mobile, fixed, earth exploration-satellite service and space research services, and to review the status of the radiolocation service in the frequency range 5 150-5 725 MHz, with a view to upgrading it, taking into account the results of ITU-R studies.  

The operative part of Resolution 736 (WRC-2000) reads:

resolves

that, on proposals from administrations and taking into account the results of studies in ITU-R and the Conference Preparatory Meeting, WRC-03 should consider:

1
allocation of frequencies to the mobile service in the bands 5 150-5 350 MHz and 5 470-5 725 MHz for implementation of wireless access systems including RLANs;
It is predictable that WRC-03 will allocate the above bands to the mobile service, either on a primary or secondary basis. There is no proposal, thus far, to delete the amateur and amateur-satellite allocations in the 5650-5725 MHz band.

The main use of the mobile service allocation will be for wireless access systems (WAS) including RLANs, principally IEEE 802.11a.

The WECA petition for a domestic allocation is still pending. Even if WRC-03 makes no allocation to the mobile service (an unlikely event), the FCC is expected to authorize RLANs in this band under Part 15 of its rules.

4.9
5725-5925 MHz (Part of 5 cm Band)

4.9.1
Uses of the 5725-5925 MHz Band by Other Services and Applications

The entire 5650-5925 MHz band is allocated on a primary basis to the government radiolocation service, and is used for military operational and navigational radars.
This band is used for Intelligent Transportation Systems (ITS) Dedicated Short Range Communications (DSRC). Technical and operational characteristics are documented in Recommendation ITU-R M.1453-1.

Ultra-wideband (UWB) emissions are permitted in the band 3.1-10.6 GHz and could interfere with 3-, 5- and 10-GHz amateur bands, either resulting from nearby emitters or aggregate effects. 

4.9.2  
Amateur Service use of the 5725-5925 MHz Band

Frequencies around 5760 MHz are used for weak signal work. In Region 1, 5760.2 MHz is the center of activity for narrow-band modes.

4.9.3
Amateur-Satellite Service Use of the 5830-5850 MHz Band

The amateur-satellite service has a space-to-Earth secondary allocation in the 5830-5850 MHz band. This band is not used in any amateur satellites to date.

4.9.4
Amateur Equipment Availability

There are no base station or hand-held transceivers for this band. However, transverters and accessories are readily available from suppliers such as Down East Microwave Inc and SSB Electronic USA.

4.9.5
Amateur Band Plans 

The ARRL Board of Directors adopted the following band plan in July 1988:

5760.3-5760.4

Propagation beacons
The IARU Region 1 VHF/UHF/Microwaves band plan is available at: http://home.hccnet.nl/a.dogterom/Handbook/2c.pdf.

4.9.6
Technical and Regulatory Trends in the 5725-5925 MHz Band

On May 15, the FCC announced the issuance of a Notice of Proposed Rulemaking in ET Docket No. 03-122 to make available for unlicensed use an additional 255 MHz of spectrum in the 5470-5725 MHz band, which overlaps the 5650-5725 MHz amateur allocation. This action was in response to a petition filed by the Wireless Ethernet Compatibility Alliance (WECA – now known as the WiFi Alliance).
Intelligent Transportation Systems (ITS) Dedicated Short Range Communications (DSRC) applications are expected to expand in the band 5850-5925 MHz (ET Docket 98-95).

4.10
10-10.5 GHz (3 cm Band)

4.10.1
Uses of the 10-10.5 GHz Band by Other Services and Applications

The radiolocation service has primary status in the band 9500-10550 MHz. The military services are the primary users of this band with operations such as bomb scoring radars; intrusion detection radars; airborne search and rescue radars; airborne multi-mode weapons fire-control radars; airborne search and interception radars; airborne weather and navigation; airborne beacon rendezvous radar; airborne terrain following and terrain avoidance radars; airborne anti-submarine warfare radars; airborne maritime surveillance radars; mapping and imaging radars; airborne side-looking surveillance radar; airborne reconnaissance and surveillance radars, mobile and portable battlefield radars for air search and surveillance; artillery-, rocket-, and mortar-locating radars; battlefield ATC ground approach control radars; microwave landing system radars; battlefield air defense weapons fire-control radar; base security and area perimeter surveillance radars; weather radars; various shipborne navigation and surveillance radars for ships/boats, aircraft, and submarine periscopes; guided missile fire-control radars; land-based harbor search radars; military and national test range instrumentation radars; and vehicle speed detection radars. Non-military uses support airborne weather radars; maritime search and navigation radars; natural resource pulse radar used in the study of fire properties (wind, flame, particle velocities, etc.); entomological radar to study aerial population and flight characteristics of insects and the migration patterns; ground and airborne meteorological research radars; marine sanctuary monitoring radars; land-based radionavigation radar; range safety search, surveillance, and instrumentation radars; airborne radar beacons; cadastral and geological survey radars; atmospheric studies and wind research radars; space shuttle support ships; maritime mobile radars; and vehicle speed detection radars. 

Ultra-wideband (UWB) emissions are permitted in the band 3.1-10.6 GHz and could interfere with 3-, 5- and 10-GHz amateur bands, either resulting from nearby emitters or aggregate effects. 

The 10.15-10.30 GHz band (paired with 10.5-10.65 GHz) is a candidate band for fixed wireless access (FWA) with channels in 28 MHz blocks. ITU-R Recommendation F.1401 lists this and other FWA candidate bands. 

4.10.2 
Amateur Service use of the 10-10.5 GHz Band

This is the heaviest used microwave band above 2450 MHz in the United States and Europe. It includes extensive EME activity as well as terrestrial operations using anomalous propagation modes such rain scatter, snow scatter and aircraft reflections.
European Union footnote EU17 makes an accommodation for amateur use of portions of this band, as follows:

EU17
In the sub-bands 3400 – 3410 MHz, 5660 – 5670 MHz, 10.36 – 10.37 GHz, 10.45 – 10.46 GHz the amateur service operates on a secondary basis. In making assignments to other services, CEPT administrations are requested whenever possible to maintain these sub-bands in such a way as to facilitate the reception of amateur emissions with minimal power flux densities.

4.10.3
Amateur-Satellite Service Use of the 10.45-10.5 GHz Band

AMSAT-OSCAR 40 had uplink and downlink frequencies planned for this band. However, according to the AMSAT Web site, AO-40 contains no operating transmitter or receiver in this band.
4.10.4
Amateur Equipment Availability

There are no base station or hand-held transceivers for this band. However, transverters and accessories are readily available from suppliers such as Advanced Receiver Research (ARR), Down East Microwave Inc and SSB Electronic USA.

Ultra-wideband (UWB) emissions are permitted in the band 3.1-10.6 GHz and could interfere with 3-, 5- and 10-GHz amateur bands, either resulting from nearby emitters or 

4.10.5

Amateur Band Plans

The ARRL Board of Directors adopted the following band plan in January 1987:



10368.1

Narrow-band calling frequency

The following beacon sub band was adopted by the ARRL Board of Directors in July 1988:

10368.3-10368.4
Propagation beacons
The IARU Region 1 VHF/UHF/Microwaves band plan is available at: http://home.hccnet.nl/a.dogterom/Handbook/2c.pdf.

4.10.6
Technical and Regulatory Trends in the 10-10.5 GHz Band

There are no current domestic or international allocation matters pending but we need to be alert to any proposals for operation of unlicensed devices in this band.
4.11
24-24.25 GHz (1.2 cm Band)

4.11.1
Uses of the 24-24.25 GHz Band by Other Services and Applications

In the sub-band 24050-24250 MHz, the radiolocation service has a primary allocation. The earth exploration-satellite service (EESS) operates active sensors on a secondary basis, mainly scatterometers and precipitation radars. 

Ultra-wideband vehicular radar systems are permitted to use a center frequency of 24.075 GHz and the UWB bandwidth must be contained between 22 and 29 GHz. 
4.11.2
Amateur Service use of the 24-24.5 GHz Band 

The amateur service has a primary global allocation in the band 24-24.05 GHz and a secondary global allocation at 24.05-24.25 GHz. Recently, the first-ever EME contact occurred in this band. Currently, there are at least 6 active stations and 6 more are expected in the next year. For bands above 2.45 GHz Terrestrial activity is increasing and this band is next in activity to the 10-GHz band. 24.1921 GHz is the center of activity.

4.11.3
Amateur-Satellite Service Use of the 24-24.05 GHz Band

The amateur-satellite service has a global primary allocation in the band 24-24.05 GHz. AMSAT-OSCAR 40 (AO-40) uses 24,048.010-24,048.060 MHz for CW/USB.

4.11.4
Amateur Equipment Availability

There are no base station or hand-held transceivers for this band. However, transverters and accessories are readily available from Advanced Receiver Research (ARR) and SSB Electronic (manufactured in Germany). 
4.11.5
Amateur Band Plans

There is no ARRL band plan for this band and there may not be a need for one until a usage pattern takes shape or a development plan is proposed.
The IARU Region 1 VHF/UHF/Microwaves band plan is available at: http://home.hccnet.nl/a.dogterom/Handbook/2c.pdf.

4.11.6
Technical and Regulatory Trends in the 24-24.25 GHz Band


In December 2001, in ET Docket 98-156, the FCC authorized high power Part 15 devices to operate at 24.05-24.25 GHz at field strengths of 2500 μV/m measured at 3 meters. FCC required the use of narrow beam width antennas. ARRL petitioned for reconsideration on February 13, 2002 arguing that such operation would have to be on a licensed basis.

UWB collision avoidance radars are likely to be deployed in the near term. 
5.
DISCUSSION 







5.1
Propagation Properties

The development of the bands, 902 MHz – 24.25 GHz is hostage to line-of-sight (or at least short distance) propagation, although there are anomalous propagation modes of which amateurs take advantage. Commercial uses of these bands depend increasingly on an infrastructure, such as Access Points in a network or satellites. Amateur uses of these bands must necessarily follow the same laws of physics but exploitation is more difficult. Amateurs can build repeaters but coverage is limited and a network of repeaters is not yet feasible until equipment becomes as ubiquitous as some of the commercial gadgets such as used for 802.11b or cell phones.

The fundamental differences are: 

· Commercial uses depend on high density of users (including revenues derived therefrom) and a high degree of frequency reuse. They need increasing amounts of bandwidth for multimedia and video streaming applications while service a large density of users.

· Amateurs do not have the close proximity and density, thus the resources, needed for a terrestrial infrastructure. Instantaneous bandwidths could be large but, over time, the average aggregate requirement is small.

This leads to amateur satellites as a key factor in development of these bands for amateur use. This leads to a dilemma for the developers of amateur satellites. The more popular satellites are those operating in bands below 440 MHz, which would suggest that amateurs would willingly fund such satellites but be less enthusiastic about funding satellites operating in the bands above 1260 MHz.

5.2 
Strategic Partnering Initiatives
Minute 56 is reasonably self-explanatory. It is clear that the Board anticipates a “wide-ranging analysis” including consideration of a relationship between Amateur Radio, wireless access and enhanced data networks. The study must also include consideration of necessary or useful industry and other alliances and other means of accomplishing each option considered.

Alone, the Amateur Radio Service has proven unable to use to capacity or near capacity the vast spectrum allocations that exist between 902 MHz and 24.25 GHz. This statement is accurate despite the domestic-only status of many of these bands; the need to protect primary services; and the deterioration of the availability of the bands due to the proliferation of unlicensed devices. In a sense, it is an “embarrassment of riches.” We have, for example, a domestic-only allocation ten megahertz wide, at 2390-2400 MHz, that is worth billions of dollars to commercial entities. As a practical matter, there is no secondary user now, and yet there are no known amateur operations in that band. In the 5 MHz at 2300-2305 MHz, we are the de facto primary user, because there is no primary allocation in that band, and yet we are using only about 100 kilohertz in that band, and even then, not on a regular basis, and only a small percentage of active amateurs utilize this band. To the extent that this phenomenon occurs in bands allocated primarily to the Federal government, it is not necessarily a bad thing. In fact, the relative absence of amateurs in the bands allocated principally for federal radiolocation is likely one of the main reasons why Amateurs are considered good sharing partners with the Federal government. However, in other bands, such as 2390-2400 MHz, the absence of Amateur Radio occupancy is almost a death warrant for the allocation, if not in the short term, then in the long term. As well, the federal government is increasingly unable to protect its allocations against commercial (and especially unlicensed) encroachment. The deterioration in that ability directly adversely affects the ability of the Amateur Radio Service to protect these allocations.

In the view of the authors, this situation will not likely change without some paradigmatic changes in our view of what uses Amateurs should and could make of this spectrum, and what existing or planned infrastructure can be tapped to make substantially greater use of the bands. Another assumption is that there will not be substantially greater use of the bands by amateurs absent some readily adaptable or ready-made commercial equipment for amateur use of the bands.

The potential might exist to work with those who are otherwise competitors for spectrum, and in a sense to develop partnerships whereby access to Amateur Radio spectrum or the Amateur Radio Service is exchanged for communications infrastructure, including ready availability of easily convertible or out-of-the-box, amateur-ready equipment. There are four main categories of potential partners: (1) commercial services; (2) public safety and disaster relief services; (3) government services (federal, State and local); and (4) unlicensed devices. There are interesting opportunities in each category, and corresponding limitations that might be viewed as overwhelming in some or all cases.

5.2.1 
Partnering with Commercial, Licensed Services
Perhaps the simplest concept is the possibility of partnering with commercial services. The Amateur Radio Service would work with a commercial service to urge necessary reallocation of spectrum to that commercial service, in exchange for access to that commercial service’s infrastructure for amateur communications. A prototypical example of this might be to partner with Nextel, which has a nationwide cellular architecture that provides both SMR-type two-way radio communications and standard cellular telephone service. Nextel is interested in expansion spectrum in and around 2 GHz for PCS type system development. If ARRL were to develop a partnership agreement with Nextel such that Nextel would have access to a portion of the 2390-2400 MHz band (as an example), amateurs could have access to Nextel’s cellular architecture (perhaps only the two-way “direct connect” radio feature) for amateur communications in the part of the band that remains an amateur allocation. Nextel would have available to it sufficient channels so as to make the modification of its infrastructure and handsets to allow amateur access worthwhile to it.

That is only one example. Another would be to partner with a commercial satellite company that would provide substantial transponder space in a geostationary satellite constellation for amateur communications, in exchange for spectrum to be used by the satellite service provider for commercial purposes. A high altitude platform station (HAPS), or “sky station,” would also be a simple partnering opportunity that may allow amateurs to use portions of the platform in exchange for some spectrum that could be used commercially.

Some commercial services are not candidate for strategic partnering. Among them are cellular services. They are looking for wider bandwidths and are interested in global alignment.

The most obvious major drawback of any of these three examples is, of course, that ARRL individually and the Amateur Radio Service as a whole doesn’t have spectrum to sell or barter. The spectrum does not belong to ARRL, or to the Amateur Radio Service, and we can’t guarantee anything to any strategic partner in any case. Nor, in each case, is ARRL the only entity with interests in these allocations. Protection of government services that are primary would likely preclude any strategic partnering with commercial services in many or most of the bands under study. The absence of international allocations in the case of some bands would preclude certain strategic partners, such as some satellite services, which offer worldwide or international service. Domestic-only allocations would not be of interest to them.

Of course, international allocation planning is another major obstacle to any significant strategic partnering. Any reallocation to which we might agree, or we might advocate, would in many cases require international approval, for example in any strategic partnering with satellite services. This is a slow and very indefinite process, over which we would, of course, have no control.

Another obvious drawback of this option is that negotiating for access to amateur spectrum is both a slippery slope and is akin to conducting a class on table manners for sharks. An approach to any entity, such as Nextel, using the above example again, might result in one of two responses. The first might be that Nextel might believe that a strategic partnership with the Amateur Radio community is unnecessary, and that, having fixed its attention on, for example, the 2390-2400 MHz band, they might feel that they could obtain an allocation without having to reconfigure their infrastructure and allow Amateur Radio access to it. In other words, we would be creating a spectrum adversary instead of a strategic partner, just by raising the subject and showing some vulnerability. Another possible consequence would be that, if a deal is struck, and the allocation made and the infrastructure made available, once Nextel’s foot is in the door, the service could soon find itself squeezed out of the partnership. This does not indicate any suspicion of bad faith on the part of Nextel, but rather a concern about normal competitive trends in allocations and allocation strategy.

Finally, the FCC is generally unwilling to create any regulatory arrangement that benefits only one entity, or one group of entities, rather than an entire industry. Even if all of the above issues could be resolved favorably to the partnership plan, the FCC might very well not act as the two parties request. Instead, a different regulatory outcome could (1) ruin the partnership plan, and (2) result in an allocation plan that substantially compromises the interests of the Amateur Radio Service.

Looking at the matter from the perspective of the amateur-satellite service, the commercial partnering options are somewhat more compelling as a matter of necessity. The cost and risk of amateur-satellite launches are proving overwhelming to AMSAT, and the continuing downturn in Amateur Radio, to the extent that it will continue in the near future, bodes ill for the future of the amateur-satellite service and perhaps for AMSAT as well. Strategic partnering for satellite launch opportunities, satellite construction, maintenance, and the availability of transponder space on existing commercial satellites is a possibility to the extent that the satellites serve domestic footprints. 

In addition to strategic partnering options for deployment of subject bands, ARRL has been successful in the limited uses of strategic partnerships for spectrum protection. The best example of this is the ultra-wideband coalition originally organized by Sirius Satellite. The organization of strategic partnerships for spectrum protection should continue on an ad hoc basis. An example of a potential strategic partnership is with other HF users as protection against interference from power line communications (PLC). 
5.2.2 
Strategic Partnering with Public Safety and Disaster Relief Services

The partnering concept would work differently with public safety and disaster relief services. In this instance, we could offer a combination of amateur communication services and spectrum availability to public safety entities and disaster relief agencies. We already work with these organizations, and have recently, due to President Haynie’s outreach efforts, established ourselves firmly in a Board of Directors position with NPSTC, the National Public Safety Telecommunications Council. We have MOUs with APCO and other disaster relief agencies. We are in the process, with that entity, of integrating Amateur Radio more firmly in public safety emergency communications planning.

What we have done with these agencies has been limited to providing amateurs to augment the normal communications systems that become overloaded during disasters and emergencies. Increased integration of Amateur Radio into public safety communications could be done, however. The subject bands could be used for interagency interoperability, which is a major problem in public safety communications now. Strategic planning could involve sharing of some portions of these bands with public safety agencies, which directly involve amateurs in communications planning and execution. Partnering with public safety agencies entails some of the same risks that we would have in partnering with commercial licensed entities, but the potential that our bands would be taken over seems somewhat less due to the history of cooperation with public safety organizations. They have significant spectrum needs, and their types of uses need not preclude amateur operations in the same bands, with certain exceptions such as helicopter TVDL (television downlink), which is preclusive and objectionable.

Public safety has just received new allocations at 700 MHz (delayed by the implementation of digital television and the vacating of television channels 60-69 by broadcasters) and at 4940-4990 MHz, which is being planned now for 10 MHz-wide data channels. We could provide additional data channels for public safety in certain of the subject amateur bands, and make use of equipment designed for public safety in that band for amateur communications as well. Again, we own no spectrum, but could be a substantial force behind a cooperative plan with public safety and disaster relief agencies to share certain spectrum, and to use the subject bands to insure interoperability between and among public safety entities. This would have the added benefit of higher visibility of the public value of Amateur Radio. 
Heightened integration of Amateur Radio in homeland security planning would be the cornerstone of our approach to public safety and disaster relief entities.
5.2.3 
Strategic Partnering with Government Services
This is more difficult to conceptualize. At the federal level, of course, amateurs share the subject bands with government uses. This sharing arrangement has worked well for many years, and both federal government agencies and the Amateur Radio Service readily admits the compatibility. Recently, in an effort to stave off commercial sharing in the 2390-2400 MHz band, ARRL filed comments, which in essence invited displaced federal users from bands lower in the spectrum to join the amateur service at 2390-2400 MHz. The compatible sharing has served the amateur service well, to the extent that the bands have been largely protected against encroachment by commercial licensed and unlicensed services.

Amateurs can share with the military radar. Some we already share and those we don’t are listed below:
	Radar Bands
(MHz)
	Amateur Bands
(MHz)

	902-928 

928-942

1215-1240

1240-1300

1300-1390

2310-2385

2417-2500

2700-2900

2900-3100

3100-3650
5250-5925

4200-4400

8500-9000

9000-9200

9200-10550

13250-14200

15400-17700

24050-24650
	902-928 

1240-1300

3300-3500

5650-5925

10000-10500
24000-24250


So, the question arises what further strategic partnering could be done in the bands already shared with the federal government, or as a separate matter, with State and local government entities, to better deploy and protect the Amateur Radio Service allocations and provide a public service function for amateur licensees in the process?

This is to some extent less of an allocation issue than it is a strategic planning issue, and is something that the Board might consider at the upcoming strategic planning meetings. The problem is deciding what communications services might be provided to federal agencies or in conjunction with federal agencies that would establish a cooperative relationship that would protect and deploy the subject bands, and draw more amateurs to those bands. Communications in support of federal agency goals could include wildlife tracking, weather monitoring, fire spotting, telemetry, and other activities that would involve amateur bands in furtherance of federal agency programs and systems. Again, interoperability services between or among agencies might be of some use. 

President Haynie commenced discussions with the Department of Transportation (DOT) concerning cooperative efforts. The DOT people expressed interest in the ability of amateurs to provide high-speed data communications in subway and train tunnels, etc. for emergency communications planning. They invited us to have further discussions with them. 

State and local governments might have programs that would be furthered by increased use of Amateur Radio in these bands.

5.2.4 
Strategic Partnering with Unlicensed Devices and Systems.
The bands that are used by unlicensed devices are perhaps the least threatened for reallocation, and the most likely bands to become unusable to Amateurs. These include 902-928 MHz, 2400-2450 MHz, and the entire 5650-5825 MHz segment of the 5650-5925 MHz band. The expansion of Wi-Fi devices and other Part 15 systems at 2.4 GHz and at 5 GHz stands to render these bands largely unusable, except for similar technologies. Adaptation of these technologies for Amateur Radio implementation in the same bands is a distinct possibility now, however, if the concept of Amateur Radio is broadened somewhat to include wireless Internet access systems. 

This would constitute a change in what we view as Amateur Radio, to the extent that wireless interconnect to the Internet and commercial data systems involves a substantial non-amateur component, and issues such as non-amateur access to and use of amateur spectrum to communicate with amateurs would be largely inevitable.

ARRL has opposed vigorously the implementation of expanded, higher-power Part 15 devices and systems in amateur allocations. Given the FCC and NTIA’s willingness to accommodate Part 15 devices as an alternative to the “command and control” system of spectrum administration, however, this is something of a losing battle. The concept of strategic partnering here is not as applicable as is the concept of adaptation of devices intended for consumer use and implementation of those technologies by amateurs. In order to pursue this concept aggressively, we will have to revisit what Amateur Radio really is. 

We could, for example, cease to oppose expansion of unlicensed Wi-Fi systems at 5650-5725 MHz, and instead embrace the technology as something that amateurs could do to better access the Internet on a high-speed wireless basis. We could do so with more robust systems than the Wi-Fi networks available now can utilize, given the greater flexibility of amateur technical regulations. This might interest a wider group of individuals than does current amateur communication systems. 

This concept solves some problems and creates others, since the appetite for new unlicensed spectrum is extensive and stands to compromise bands such as 1240-1300 MHz and 2300-2305 MHz, where weak signal operation or satellite operation is possible and activity is fairly substantial. In the near term, however, bands such as 2400-2450 MHz are becoming far less useful for current amateur technology than they were just a few years ago, and are likely best used by amateurs for types of technology similar to or compatible with the Wi-Fi networks now deployed there.

Since unlicensed devices are manufactured and sold to consumers typically, there is not much opportunity for strategic partnering in the sense used above. Instead, it would be up to the Amateur Service to sell the concept to current and prospective Amateurs, and to develop means of adapting existing hardware and systems for amateur deployment, as is essentially being done now by one of our committees.  

5.3































Compatibility and Cooperation with Part 15 Applications

The amateur band 2400-2450 MHz is used for Part 15 applications such as IEEE 802.11b and 802.11g radio local area networks, Bluetooth and cordless telephones. 

Currently the 5725-5825 MHz segment of the 5650-5925 MHz amateur band is used for U-NII (IEEE 802.11a). Cordless phones now use parts of the 5 GHz band.

5.3.1
Compatibility

Can the amateur and amateur-satellite services continue to use this band and coexist with Part 15 applications? The obvious answer is “yes, at least for a while.”  There is a basic incompatibility between low-power devices and licensed radio services permitted to use higher power. 
	               [image: image1.jpg]



Vienna Wireless Society logo
	The incompatibility of mixing high and low power transmitters in the same spectrum can be illustrated by the familiar saying:

White man builds big fire, sit far away. 
Indian builds small fire, sit close. 



The “Indian” in this case is the Part 15 user. Lower power is adequate for short-distance links of tens or hundreds of feet. Low power permits high density which can be accommodated by considerable frequency reuse.

Amateurs, on the other hand, have lower geographical density and operate at higher power because the desired station is some miles away.

The FCC appears to believe that 802.11b is the best thing they ever have done. Although the amateur service has a primary allocation at 2402-2417 MHz (and soon also 2400-2402 MHz) and a secondary allocation at 2417-2450 MHz, and Part 15 applications must not interfere with, and must accept any interference from, radiocommunication services, the political reality seems to be trending toward standing that relationship on its head. 

The sources of interference from Part 15 applications to the amateur services are difficult to locate because they are not licensed and do not have call signs. Interference could be aggregate, making source location more difficult. Once a source is identified, it is difficult to convince the owner/operator of the need not to interfere, as most would have no idea of the FCC rules. 

Part 15 devices are not protected from interference from amateur stations. A small number of cases can be resolved on a case-by-case basis but a groundswell of cases would almost surely lead to action by the FCC, probably not to the advantage of the amateur service.

5.3.2
Confrontation

At some point, perhaps soon, there could be a confrontation between amateurs and Part 15 users because of growing incompatibility. A question is: Given our status as a licensed radio service and Part 15’s situation, should we a) staunchly uphold our allocation rights, b) avoid incompatibility on a case-by-case basis as long as possible, c) seek alternative allocations free of Part 15 applications, or d) pursue a course of partnering with Part 15 users?

5.3.3
Interconnection with Part 15

Recently, in the Amateur Radio community, there have been detailed discussions about the legality of interconnecting an amateur station with Part 15 and the mechanics of doing so. There does not appear to be any problem connecting a Part 15 device to an amateur station, as such. For example, it is permissible for a licensed radio amateur to use a Bluetooth-enabled microphone to connect to an amateur transmitter. The problem is not one of interconnection between two FCC Parts but one of proper control of an amateur station’s transmitter and traffic content. The basic requirement is that the station licensee (through a control operator or surrogate automatic process) exercise proper control of transmissions.  

There is a fundamental unbalanced situation with regard to a Part 15 and Part 97 interconnection. An amateur station can send traffic through a Part 15 network without concern of transmitter control or traffic content within that network. The reverse is not true. A user of a Part 15 network may not send traffic that would result in activation of an amateur transmitter or send impermissible content over an amateur link.

5.3.4
Cooperation

Despite this apparent lack of reciprocity, there could be a basis for cooperation between amateurs and Part 15 users. For one thing, amateur operators have technical qualifications that Part 15 users do not necessarily have. Some amateurs have stations situated on hills and/or with antenna towers with radio line-of-sight to a neighborhood or a larger area. Our main advantage is our ability to get the antenna up above the clutter. This is particularly important using 802.11a at 5 GHz.

Thus, amateurs could serve the community by planning, installing and operating Part 15 networks. Part 97, and its particular advantage of being able to run higher transmitter power, could be used for longer paths not achievable using powers permitted under Part 15. If an amateur station provides a service to Part 15 users, the amateur station becomes a vital part of the Part 15 operation and takes on certain obligations, such as continued service without compensation. 

Another concept, for the sake of discussion, might be to combine Part 15 and those sections of Part 97 dealing with the bands under discussion to produce a “commons.” This would amount to a network with a mixture of licensed stations with somewhat higher privileges operating within an RLAN network along with unlicensed users. Such a change could mean difficulty in traditional amateur applications in these amateur bands. 

Nevertheless, the fact that Part 15 users and licensed amateurs can use the same devices, such as 802.11b Radio Interface Cards, or RICs, presents some interesting possibilities and is worthy of further exploration. Study is already underway in the ARRL High Speed and Multimedia (HSMM) Working Group. 

There may be an opportunity for cooperation with schools. Radio amateurs could install and maintain equipment purchased from educational infrastructure grants, in exchange for access to some of the excess capacity.

5.3.5
Part 15 as a Recruiting Possibility

Interoperation with Part 15 networks could provide an opportunity for recruiting new amateurs.

(See section 5.2.4.)
5.4





All-Band Microwave Radios

All-band radios now span bands all the way from 1.8 MHz to 450 MHz. Some have options to include the 1240-1300 MHz band. Contrast that with the array of equipment needed to operate all the microwave bands. 

Perhaps it is possible to design all-band transceivers covering all bands from 1240 MHz to 24.25 GHz. This could minimize the cost of the amateur gaining access to these bands, help toward establishing a critical mass and establish a viable market.

The normal approach to microwave operation is to use a transceiver operating at a lower frequency, such as 144-148 MHz or 420-450 MHz, with transverters designed for the specific band. This would appear to be a practical concept for an all-band radio. However, to cover an entire band without segmentation, the basic radio would have to tune over a range of 500 MHz (the 10-10.5 GHz band being the widest). It appears that the basic transceiver could be designed to cover a 500-MHz range of 900-1400 MHz. There are numerous components available for this frequency range owing to Direct TV satellite and other equipment. A challenge would be to design a stable frequency synthesizer with low phase noise.

Here is a conceptual diagram of an all-band microwave radio:







                                                                    ~ 1400 MHz




              

                                    ~ 2400 MHz



                                                                     ~ 4700 MHz



                                                                      ~ 9100 MHz



                                                                     ~ 23,100 MHz

A starting point for the design of this all band microwave radio would be to review the work on no-tune transceivers done by Senior Laboratory Engineer Zack Lau, W1VT, Dr. Matjaz Vidmar, S53MV, (http://www.hamradio.si/notune.html) (No-Tune SSB/CW Transceiver for 1296, 2304 and 5760 MHz), and others.

The all band radio is not necessarily intended only for traditional CW/SSB/FM operation but should include wideband high-speed multimedia.
5.5
Special Circuits and Chips

5.5.1
Radio Interface Cards

Such a possibility exists for RLAN radio interface cards (RICs – also known as network interface cards or NICs) in PC card format. The HSMM Working Group is exploring the idea of an amateur radio RIC based on a variation of 802.11b or g. Features could include changes to amateur frequencies outside of Part 15 RLAN bands, automatic power control and operator control over limited features. However, much departure from the original design could make the project uneconomic.

5.5.2
Application Specific Integrated Circuits 

An application specific integrated circuit (ASIC) is a chip designed for a particular use. In order to produce an ASIC, it is necessary to pay for the non-recurring engineering (NRE or up-front) costs either through research and development (R&D) funding or by amortizing the investment over a large production quantity. In general, Amateur Radio projects do not have the R&D funding or quantity production needed to make an ASIC affordable. 

Nevertheless, an ASIC may be the key to making a particular application practicable by reducing size, weight and power consumption. Since ASICs are produced to the extent possible from design libraries developed by specific manufacturers, variations on existing ASICs may be affordable. This may be facilitated by a motivated ham in a chip foundry.

5.5.3
Digital Voice Coder-Decoders

CODECs designed for cellular telephones may not be adaptable to Amateur Radio applications. This does not necessarily mean that we could tolerate lower voice intelligibility but we would probably opt for narrower bandwidth. Also, cell phones operate full duplex and, while not ruling out full duplex, amateur systems should be capable of push-to-talk operation. Commercial CODECs for digital two-way radios may be closer to our needs.

Coder-decoder chips (CODECs) could be designed specifically for Amateur Radio digital voice for use not only in the microwave bands but MF/HF/VHF/UHF bands as well. This presupposes an Amateur Radio standard. The ARRL Digital Voice Working Group has completed successful transatlantic tests of a restrictive-bandwidth variant of the Digital Radio Mondiale (DRM) standard originated by Thales (France). Which technique will become the Amateur Radio standard is not yet known.

5.6
Wideband C-Band Satellite Transponder

Tom Clark, W3IWI, is developing a concept for a wideband transponder using 5650-5670 MHz as an uplink and 5830-5850 MHz as a downlink in such a way as to cancel 97% of the Doppler. This is accomplished by placing a single local oscillator midway between the pair of frequencies (5750 MHz).

Clark intends to present a paper on this project at the October 17-19, 2003, AMSAT Space Symposium in Toronto.
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6.    GOALS AND RECOMMENDATIONS

6.1
Goals for ARRL Spectrum Policy, 902 MHz – 24.25 GHz

· Defend the bands we have. 
· Obtain equivalent spectrum for any reallocation of subject bands.
· Expand amateur uses of these bands.
· Harmonize narrow-band long-distance (weak signal) communication with short-distance wide- bandwidth uses.

· Promote increased commercial availability of equipment for the bands under study.
· Provide widespread recognition for microwave development and operational achievements.
· Develop appropriate strategic partnerships.
6.2
Need to Overhaul the Band Planning Process

The amateur band planning process is an effort by committee to divide bands by smaller frequency blocks and designate the preferred uses. This could be characterized as erecting fences with no cattle. 

Instead, the Board may wish to think about band planning as a strategic planning process to develop these bands. We need a development plan for both terrestrial and satellite uses. Other services propose allocations on the basis of a market survey and a technical development plan. We should have a plan for the exploitation of our bands. Like commercial plans, our systems should have the capability of occupying spectrum in the three dimensions of bandwidth, time and geography. 

6.3

Band-by-Band Recommendations

6.3.1
902-928 MHz

No specific action is required.
6.3.2
1240-1300 MHz

No specific action is required except to monitor the development of Galileo and deployment of wind profiler radars.
6.3.3
2300-2305 MHz

Identify government strategic partnership opportunities while protecting incumbent weak signal activity at 2304 MHz and the Deep Space Network immediately below 2300 MHz.
6.3.4
2305-2310 MHz

In view of the requirement to protect the Miscellaneous Wireless Communications Service (MWCS) in the absence of amateur activity, no resources should be expended to defend this segment 
6.3.5
2390-2400 MHz

Seek defensive strategic partnership with the DOD.
6.3.6

2400-2450 MHz


Deploy amateur 802.11b systems in this band. Continue to encourage the good work of the HSMM Working Group.
6.3.7
3300-3500 MHz

Due to the lack of perceived spectrum threats in this band, continue existing activities. Monitor the potential development of FWA (last mile) services in the bands above 3400 MHz. 
6.3.8
5650-5725 MHz

Cease opposition to RLAN operation and adapt 802.11a technology to amateur use. Negotiate continued access to the band 5650-5670 MHz for amateur-satellite uplink use.
6.3.9
5725-5925 MHz

Investigate the possibility of relocating weak signal activity from 5760 MHz to 5825-5830 MHz to avoid Part 15 U-NII interference.

6.3.10
10-10.5 GHz

Continue present activity.
6.3.11
24-24.25 GHz

Continue present activity. Pursue available appeals in ET Docket No. 98-156 to oppose high power Part 15 devices at 24.05-24.25 GHz.
6.4
Potential Replacement Spectrum
If we lose access to any of our bands in this range or find them unusable, study the following as candidates for equivalent spectrum: 928-942, 1215-1240, 1300-1390, 2450-2483.5, 2700-2900, 2900-3100, 3100-3300, 3500-3650, 5250-5650, 4200-4400, 8500-9000, 9000-9200, 9200-10000, 13250-14200, 15400-17700 and 24250-24650.

6.5
ARRL Incentives

The ARRL Microwave Development Award should be enhanced and used as incentive for experimentation and development of subject bands. All technical awards need more visibility. 

6.6
Outreach Program

Develop programs for microwave radio clubs, non-microwave radio clubs 
and amateur-satellite groups. 
6.7
All-Band Radios

The ARRL laboratory should develop a conceptual design and model for an all-band microwave transceiver and associated broadband pre-amplifiers, in collaboration with the Industry Advisory Council and industry. 




6.8


ARRL Continuing Education and Certification

A certification course for microwave communications systems should be developed by staff.
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� Department of Commerce, Federal Radar Spectrum Requirements, NTIA Special Publication 00-40, May 2000, available from the NTIA Web site.


� Recommendation number to be assigned.
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