Memorandum

To:
Bob Lucky, 

CC:
TAC members that have expressed interest in the spectrum issue

Date:
Friday, October 01, 1999
From:  Chuck Jackson

Re:
Follow up to TAC meeting

This memo updates my memo of the 24th.  It reflects the comments I got on that memo and it contains specific assignments of tasks.  

I have organized the discussion under some broad headings.  I begin with a brief discussion of the topic, followed by some specific questions that I think should be addressed.

Authors are assigned to each paper.  I think that these papers should follow this rough outline: 

· Statement of the issue,

· Analysis

· A recommendation for TAC action or a recommendation that the TAC take no action 

However, authors should feel free to use a different organization and approach if they feel it will work better.

I suggest that authors complete their drafts and submit them to me before Thanksgiving (November 25th).  This will give me the time needed to put the documents together into a single report and send it out to TAC members for previewing before the meeting on December 13th.  

Experiments and Technology Development

In our meeting several people raised concerns about the effectiveness of the FCC’s policy regarding experimental licensing and the environment for growing new technologies.  My own (quite limited) experience here has been quite positive.  The FCC regularly issues experimental licenses on a secondary basis.  I think that there is also a valid concern that any extensive deployment of a technology may pose due process or efficiency problems.  For example, suppose that there are three uses for band X with each use requiring a different technology (A, B or C).  If the FCC allows widespread trial use of technology A, it may create a vested interest in continuation of that trial.  That special interest may swamp the political process (e.g., consumers calling their member of congress) and prevent a fair evaluation of technologies B and C.  

The FCC has also moved to issuing flexible licenses in many services.  CDPD and CDMA were developed with relative ease in the cellular bands.  Similarly, I don’t think the fixed satellite and point-to-point microwave industries have significant problems bringing new technologies to market.  

Dewayne Hendricks wrote that he has had a positive experience with Part 5 (the FCC’s rules for experimental licenses) over the years but that he understands that some of  the UWB companies have not had similar positive experiences.  

Dewayne Hendricks agreed to develop a paper touching on the following points:

· Are there shortcomings with the FCC’s policies regarding experiments and technology development new radio technologies?  

· Can we identify practical improvements to the current process?  

· What are the appropriate limits on technology demonstrations? 

Equipment Authorization

At the TAC meeting you asked (according to my rough recall) “Is there some better way to do equipment authorization?”  

In fact, the FCC has modified its authorization procedures over the years.  Computer equipment manufacturers can self-certify their equipment — a process called declaration of conformance.  Radio manufacturers submit their own test data, rather than waiting for the FCC to test their equipment.  See http://www.fcc.gov/oet/dockets/et95-19/ for details.

Nevertheless, improvements in the process may be possible.  The EU is moving to a declaration of conformance process for most radio gear next year (the EU RTTED).  I understand that the FCC’s process currently imposes a 3-month delay between receipt of the equipment authorization request and the grant of authorization.  No doubt it is the case that this time can run in parallel to some of the other steps in the product development process, it is a substantial delay for products that often are in production for only a year or so.  The EU emphasizes time-to-market as one of the justifications for their adoption of a declaration-of-conformance process.   

Kalle Kontson has agreed to develop a paper on the equipment authorization process considering the two points:  

· Does the FCC’s current equipment authorization process impose unreasonable impediments to the marketing and operation of new technologies?

· Are there significant improvements that can be made to the to the existing, legacy-based equipment authorization process?

Distributed Control or Cognitive Radios
There seemed to be a consensus that a key issue affecting smart radios was the possible existence of regulatory limitations on the adoption or use of such radios.  

Kalle also agreed to prepare a paper on:

· What impacts does current regulation have on the adoption and use of these technologies?

· What changes in regulation, if any, are needed to get the greatest benefit from cognitive radios?

Ultrawideband/Noise Floor

Roberson’s paper provides a good starting point for our analysis.  However, I think we need an intermediate step to gather some data that can inform discussion and motivate the performance of more difficult tasks.  By a separate email, I will ask those TAC members who are with organizations that work extensively with radio (manufacturers, system operators, broadcasters) to drop a brief note to their operational counterparts asking if they have seen problems in their day-to-day work from a higher noise floor or other forms of general, uncontrolled interference.  A collection of such anecdotes might be quite helpful.  I know that some say anecdotes aren’t science.  Me, I think that once you have seen an airplane, you will strongly resist theoretical analyses showing that man cannot fly.   I will work with Dennis Roberson in compiling these anecdotes and any other information we develop on the noise floor.  

Intentional vs. Unintentional radiators
The TAC seemed to react strongly to the view that unintentional radiators were more strongly controlled than intentional radiators.   This appears to be true.  The FCC rules require computing devices to keep their filed strength at frequencies above 960 MHz below 300 microvolts/meter (measured at 10 meters).  In contrast, intentional, low-power radiators are required to keep their emissions below 500 microvolts/meter measured at 3 meters.  The wavelength is 1/3 meter or less, so we are probably safe in using a far-field calculation.  Adjusting linearly for distance, the intentional radiator is kept below 167 microvolts per meter at 10 meters –– about ¼ the power level of the unintentional radiator.  In addition, there are bands, such as the aeronautical band from 960 to 1240 MHz where intentional radiators are prohibited from operating.  

On the other hand, the FCC’s regulatory constraints may not reflect the actual operation of most equipment.  I suspect that computer systems radiate more strongly at their bus clock frequencies and the lower multiples of that frequency than at 1200 MHz.  

I will put together a paper discussing intentional and unintentional radiators.  This paper will cover three topics:

· The actual state of the rules on intentional versus unintentional radiators.

· What power limits on UWB devices would cause them to be no more interfering than ordinary personal computers or hair dryers?  (I suspect that most of the radiated energy from hair dryers is well below 100 MHz and from computers is below 1000 MHz.)

· Do the disparate restrictions on intentional and unintentional radiators serve efficiency?

Basic Principles of Spectrum Management

Stagg Newman suggested some additional questions for consideration by the TAC Spectrum Working Group.  Stagg wrote:

Bob Martin submitted a brief paper from Lucent that addressed fundamentals of radio technology.  That paper referred to some fundamental work coming out of Bell Labs.  

Can the TAC evaluate that work and other similar work to give the FCC some fundamental principles on the efficient use of spectrum that can guide us?

In particular, the FCC  must wrestle with the question of proposals for unlicenced shared spectrum etiquette based proposals (e.g. Ultra wide band) as compared to licensing  large chunks of spectrum to a single provider with flexible use rights.  What principles can guide us as to which approach is more spectrally efficient?

Spectral efficiency is of course only one parameter to consider.  What are other key parameters?  

Stagg’s questions are good—but the group as a whole has not considered them and I am reluctant to assign them to anyone without more discussion.  However, if anyone reading this memo would like to take a first cut at these questions, I would be more than happy to consider such a draft for part of the working group’s presentation at the December 13th meeting.  

