
outujeigh t l ie  costs of windfalls to incumbents 
efficiency gains would follow froin a pol icy that al lowcd them to coiiduct tcrrestrial 
mobile operations in spectruin that MSS would otherwise render useless for traditional 
tcri.estrial mobile piirposes."' Thcy asserted that granting regulatory t lcxihi l i ty  i i iay 
lowes costs and eliininatc inrrl iciencies by a l lowing MSS operators to extend their 
addressable markets to urban and suburban areas, increase the nuinber o f  subscrihers by 
offuing a ubiquitous and prewolisly unavailohle niohile service, and lower costs by 
iiicrcasing the nuiiibcr of handsets ]produced. 

For instance, MSS providers stated that 

To tlic extent (hat the Coiiiniission determined that the appropriate avenue would 
be to clear a band of incuinbents and reallocate i t  to inore f lexible use, several partics 
recoiiiiiiende(l that the Coininission create a "trust fiind" froin auction proceeds iii ordei- 
to lpiy for selocation costs involved iii the band clearins."" In addition, soiiie coiiiiiienters 
ildvocated using iiiceiiti\cb. such as uscr lees, to encourage licensees to i i iore eff iciently 
ux spectrum that was undcrutilized.'" ' 

As a l s o  discussed above, various parties focused on the need for longterm 
pl:iiiiiing on l l ie part o r  the Coinniissioi i . '" '  Foi instance, parties suggested that the 
('oniinission should devise a coiiiprehensive spectruin inanageinen! plan for the next 
se \e ra l  years hy anticipating future rulemakings. As noted above, a three- and tcn-year 
plan were suggested."" Another coiiiincnter proposcd that the Coininission take a ZUycar 
biew to ahhist iiivebtiiient. spur innovation, and focus 011 ways to transition hands to 
cligital technologies. Ainoiig the other ideas suggested was that of using the expiration o f  
licenscs as a t i i i i e  10 traiisition to new spectrum inaiiagement approaches."' 

A. General Transition Considerations 

In  deierinining whether and how to transition legacy coininan&and-control hands 
to iiiore flexible rights inodels, the Commission should focus first on init iating transition 
iii those bands where additional f lexibi l i ty u'ill provide the greatest benefits a t  the least 
c o h t .  I n  general, the greatest benefits w i l l  be r e a h e d  i n  those bands in which the current 
icgtilatory rcginir has Icd to signiticant tinderutilization or inefficient use o f  the 
spectrum However, the Coiiiniission inust also weigh the potential cost of transition, 
boll1 iii teriiis u f ' i t s  iinpact on incuiiibents and on  t l ie public. Assessing these potential 
costs and beiicliia. the M'oskiiig Group concludes that there are soine spectrum baiidsin 
d i i c h  introducing fiindainental rcgtilatory changes in the  near terin inay not be 
necessary, appiopriate, or practical. These include 

Bands licensed under f lexible use rules or currently allocated for such usc: 
Bands dedicated for use by unlicensed devic6;  
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Publ ic safety spectrum; 
Hroadcast spectrum, including DTV spectruin that is subject to ongoing 
rulcinakiiigs; 
Spectruin haiids curl-ently shared wi th  the Federal Govrrninent;  and 
Hands licenscd on a shared or iioii-exclusive hasis. 

I n  haiids [hat fdll outsidc these categories, however, the Work ing Group 
rccoiiiinends that the Cuininission initiate proceedings to begin the transition of i t s  

spectrum regulations to al low inore flexible uses. Morcover, in the long tertii, the 
C'oiiimihsion sliould consider tranri t ioning to a flexible rights inodel i n  al l  bands 
throughout t l ie  spcctruiii where such i ict ion would funher the Coininission's spectruni 
/I( i I i cy goa Is. 

H. Available Transition Mechanisms 

Oiice the Coininissioii identifies particular hands that are suitable for transirioii, i t  
w i l l  iieed to ident i fy appropriate transition mechanisms. Historically, the Commission 
h x  used a number of different transiIional mechanisms to inove spectrum from narrowly- 
defined legacy uses to inore tlexible new uses. I n  addition, other mechanisms that ha= 
nor previously been used are also available. Generally, the core issue for al l  of these 
ti i l l isit ion ineclianisiiis is the treatment of incumbents: Do they reinain in the band or are 
tliey cleared o r  relocated? I f i i icu i i ibe i i ts  are cleared or relocated out of  tie band, what 
iiiechanibiiis are used'? If incuinbents reinain i n  the band, does the C o i n i n i s i o n  grant 
tl ici i i  expanded riglits outriglir or does i t  use a iiew liccnsing vehicle to award expanded 
rishts" 

Transition optiona generally l a l l  into the lo l l ow ing  caregories, though variations 
i i i i c l  coiiibinarions of each are also possible: (I) re;illocaring a particular band to the 
tlcwihle rights inodel, with assignment o l  the expanded rights to new licensees and thc 
mandatory relocation of incuinhents to other bands; (2) al lowing incumbents to reinaii i as 
liccilsees foi- those portions in a band tliat they currently occupy. whi le assigning 
"overlay" licenses for additional rights and/or unoccupied "white space" not assigned to 
incumbents, ( 3 )  reallocating and assigning spectruin to i iew licensees under the flexiblc 
I-iglits iiiodcl. anti using voluntary market-based baii&restructuring incentives, such as a 
two-sided auction. to encourage incumbents to clear or restructure the hand; or (4) 
gimnting cxpanded. f lexible rights 10 the incuinbent lcensees already occupying the band. 
Each of these options i s  discussed i n  general below. 
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1. Expanded rights “overlay” licenses combined with mandatory 
relocation of incumbents 

Under this optioii, t l ie  Commission reallocatrs a particular band of spectruin to 
allmu lo r  iiiore t lexible uses, grants the expanded usage riglits under new licenses 
(pnerally vi2 auctions) and requires iricumbent licensees and thc services they provide to 
clear thc band and eitl icr cease operating o r  relocate tn other bands. The Commissbn has 
iised this option i n  several instances, including broadband PCS. 

There arc several variations o l l h i s  option, depending on the conditions that inust 

be met i n  order for mandatory relocation of incumbents to occur. Under one approach 
(which w a s  used for  broadband PCS), new spectrum licenses are issued under flexible 
rules whi le  iiicuinbents are required to clear, relocate, or retune to alternative bands by a 
spccil ied datc. In  addition. the lieu licensees may bc rrquired to pay the costs of 
i.clocatiiig incuinbents. Ui ider ii more conditional approach (which was adopted for 700 
MHz UTV spectruiii). incumbents are rcquired to clcar or relocate only  i f  and when 
ccrtaii i external conditioiis are met, such that there i s  no f ixed t ime framc for clearing and 
rclucarhi i .  Lnder  this approach, whi le  new licensees are not required to pay the costs of 
clcai~ing and relocating incuinbents, they may pay for  voluntary early clearing by 
i incumbents. 

2. Expanded rights “overlay” licenses with grandfathering of  
incumbents 

Uiider this option, tlie Cominission grants expanded usage rights under new 
Iicenzes. ujhich are “overlaid” on rop of  the incumbent licenses. Incumbents retaiii their 
exisling rights ( ind i id ing  interference and reiiewnl rights) on a grandfathered basis, and 
are n o t  subicct to inandalory hand-clearing o r  relocation. 

This overlay option has been iiscd in services such as paging and SMR where the 
(’ominission i s  coinverting from site-based to geographic-area licensing, there is 
i i i i l iceiised “white space” (geographic areas w k r e  incumbents are not currently 
authorized). mid incuinbeiit and potential new uses are generally coinpatible. Undei- this 
oplion, incumbent\ can only acquire expanded rights, including the abi l i ty to expand their 
systems beyond their e x i m n g  sitebased contours, by obtaining overlay licenses. 
Altci-natively, new overlay licensees n i w  protecl incumbents’ existing systeins unless 
they buy the incumbents oiit. 

3. Expanded rights “overlay” licenses combined with voluntary 
ban~clearing/restructuring incentives for incumbents 

Under this option, the Commission reallocates restricted spectrum to ii iore 
t lexible use, g a n t s  the expanded usage rights under new licenses, and establishes a 
simultanems inarket-based exchange mechanism to encourage voluntary ban&clearing 
or restructuring of  thc band by incumbents. This inechanisin i s  designed lo create 
ii iceii i ives fur incunibeuts either to relinqii ish their licenses and clear the band for new 
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u w s  or to cxchatige their rchtricted-use licenncs fur the expanded rights avai lahk under 
ihc new license. 

The Coininission has not eniplnyed this option to date, but a nuiiiber o f  potential 
iiicclianisnis l i i lve been proposed that could facilitaie this type of exchange. For insrance, 
one i i iechanisiii that has been suggested is a " twos ided '  auction, in  which the 
Colninission tvotild i l i ict ion expanded usage rights to sprctruin under new liccnscs, 2nd 
iiicumbeiiis w u l d  voluntari ly inake their spectruiii rights in  the band available for 
iiticLioii ill thc >iiiiie time." ' Under ihis approach, incumbents would be eligihle to 
iparticipate 111 the auction h r  expanded rights only I j t h e y  offered their own spectrum 
IiLeiises fcir sa le in the si i i i ie auction. Moreover, incumbenth would be allowed to "bid" 
on thcir own s]~eclrui i i  i n  addition to spectruni ottered by other incumbentsand by the 
FCC'. Incuiiihenta who chose not tn offer their licenses would retain their incumbent 
rights, bul would not be grantcd expanded rights. This inechanisni provides several 
iiiceiitives to incumbents to offer thcir spectrum rights for possible exchange. First, if 
i i icunihents voluntari ly participate, they would i iniiiediately have their licenses converted 
to cxpanded l lexib le rights licenscs, thus  incrcasiiig the value o f t he i r  spcctruin ~isagc 
riglits. I n  addition. incumbents would i iot be forced to sell their spectrum usage rights to 
others, allliough they would face the opportunity cost o f  not doing so. Finally, 
illcumbents would be ablc to keep any proceeds from thc sale of their rights to others. and 
could, as well, potentially obtain rights to relocate to othcr parts o f  the auctioned band (or 
o t l ie i  hands altogethcr) that might he i i iore advantageous to t h e m  

4. Expanded r igh ts  g ran ted  to i ncumbent  licensees u n d e r  exist ing 
licenses 

Under tliis oprion. [lie Commission grants expanded t lex ib l r  rights directly to 
uicunihents through niodit ication of their exi3ting licenses. Potential new entrants are not 
able to bid for or  orherwihe obtain these expanded rights, except hy acquiring the licenses 
Tiom incuinhents through the secondary market. This option has been used ly the 
Conimission 111 sevei-al banda. For example, in  the CMRS Flexibi l i ty proceeding, the 
C'onimission grantcd CMRS providers the right to provide f ixed i n  addition to mobile 
sci i icen under their cxisting licenses. 

C. Factors Affect ing the Choice of Trans i t ion  Mechanism 

The Commission inust consider a number o f  factors when deciding which 
triiiisition mechanisins to implement. These factors may  vary significantly f rom band to 
band, suggesting possible advantages to taking different approaches in different bands. 

,Ye,, Evan Ki icrc l  and Jotin Williams, ''?% Proposal For ii Rapid Transition tn Markcr A l l oca lm  O F  / t i  

Spcclrun,." O W  \Vorking Papcr 38 (NownbrrZ002). 
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Majoi Sactors in thc Coininissioii’s evaluation of opt ima include: 

The restrict ivr nature of licensec rights currently afforded incumbents in  the 
band when compaied w i th  the f lexibi l i ty  that would be gained by transitioning 
to ;in exp:inded llexible rights model; 
The typea o f  services currently offered i n  the band and the potential coiistiiner 
inipaci of iransit ioi i ing to an expanded llexible rights niodcl of l icensing; 
The number 01 incumbents in the band; 
The l ikeli l iood that cxpanded flexibi l i ty would lead to tapid chaiiyes in  the use 
ol ’ the band or instead would have only a gradual impact 011 existing systems 
and uacs; 
Tl ic practical effect on incumbent systems o f  providing expanded f lexibi l i ty  
under il ncw licensing model (e.g.,  tlic potential for new users to coexist in 
t l ie  band wi th incuinbents); 
Tl ic iiaiure and extent of i i i iestnients made b y  incuinbeiits in their acq i i i a i t i ~n  
of  Iiceiises and l l ie bui lding ofsystems, including whether incumbents have 
liad the opportunity to rccoup their investments; and 
Tlic t i i i ie  and trdnsactioii costs associated wi th developing and iniplementing 
any panicular traiisilion inechanism in a particular hand or hands. coinpared to 
otlies trilnsitioii iiiechanisina. 

New licensing wi th inandatory relocation. As a preliminary matter, consideiation 
01 tliis option depends on the availability o f  alternative spectrum that would be suitable 
foi. tis2 by incumbent licensees requircd to relocatc. Assuining that alternative spectrum 
i g  available, this option inay be preferred i n  cases where banhclearing is l ikely to be 
crit ical becaue  of the technical incompatibi l i ty between existing uses by incumbents and 
prospecti\.e uses. However. i t  i s  iinportant that the bcnetits to be obtained through 
iii;indatory hand-clearing outweigh the costs and time required to complete the relocation 
ot’ incumbents, aiid that the relocation be consistent wi th the Commission’s broader 
spectruiii goals for tlic relocation band. 

111 order to ensure maxi inuni efficiency gains in the near teriii and avoid holdout 
prohleins, i t  is preferable undcr this optiori for there to be a f ixed timetable for  mandatory 
relocation. Fuitherinoie, this optioi i  is l ikely to work best when there are niarket 
iiiceiitiues lor  i i ew  licensees and incumbents to negotiate voluntary relocatioii 
Jgreenients, although i t  inlay iilso be app-opriate to develop mandatory coinpeiisation 
i i ircIiai i isin( i i i  the evcnt that tlic voluntary ones prove inadequate 

N e w  licensing wi th iiicuiiibent overlay. The “overlay option” generally reqiiires 
the presence o f a  significant ainount of  unlicensed “white space” that would lend itself to 
an overlay licensing scheme. This option also is l ikely to work best where there is  a 
l imited need to relocate incuinbents to other bands and where incumbents have incentives 
ti, acquire rights to tlie surrounding white space, e.g., in hands that are being converted 
liom sjtc-hased to geograpllic area licensing and where ii icumbent uses and potential new 
uses are generally coinpatible. In  considering use of this option, the Commission needs 
to ahscss the degree of  risk that incuinbents vi11 hold out against transitioning to i i iorc 
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l lex ih lc w e ,  which coii ld hinder the Commission’s goal o f  enabling inore efficient iisc of 
1 he spcctruiii. 

N e w  licensinl: w i th  volui i tary ban~clearinf i /restr i icturiny This option has 
potcnrial advantages when ( I )  the new flexihle r ights regiine being implemented 
ielirescnls a significant iiici-ease in f lcxibi l i ty over the legacy rules, and (2) this expanded 
tlesihi l iry i s  l ikc ly to leiid 11) rapid changes in the inarkct value and the actual usc of the 
spectruni. 111 such cases, il ~ i i i i ~ l t a n c o ~ i ~  exchange iiiech;inisiii may be the fastest and 
iiimt efficieii l  ineil i is i d  enabling incumbents and porential new spectruiii users to 
i ’cwi ict i i rc and  reassign spectrum rights within the band to facilitate new uses. In  
i leteri i i i i i ing whether to eiiiploy [his option, the Corniiiission should compare the 
adni i i is t ra i ive costs and erticiency of implementing a simultaneous exchange inechanisin 
uitli that of employing other transition options. pasticularly the option of granting 
e*paridcd +ita to incumbents discussed below. 

Expaiided rifilits granted to incumbents. This option has potential advantages 
where the p r a c t i a l  impact o fgrant i i ig  incumbents additional f lexibi l i ty  i s  l imi ted or i s  
lthely 10 be graddual rather than immediate, in which case i t  i s  l ikely that h e  operation o f  
. oiidary markets over t ime can effectively distribute these f lexible rights so that 
efficiency gaiiis can be achievcd. As a practical inatter, this option also requircs that 
tliesc be no “white space,” i.e., that all spectrum iii the band be previously assigned to 
i i icuiiibents (to avoid ambiguity as to who i s  entitled to additional rights). Whi le  granting 
i i icuii ibeni licensees additional f lexibi l i ty  inay allow for iiiore immediate expansion 01 
t l ic availability or l lexible rights licensing models, i t  also inay raise equity issues relating 
tu  possible wi i id la l ls  or unjust eiirichinent. The larger issue i s  whether such a pol icy 
\votild encourage parries to make future bids on presumably low-cost spectruiii that is 
alloc;ited Ibr  low-value uses and that 113s no flexibil i ty, then petition for an expansion o f  
thosc rights alter acquiring the license. Accordingly, in coilsidering this option, these 
equity issues \vi11 necd ro bc balanced against the potential gains in administrative 
eff iciei icy iiiid the porentiiil ptiblic benefits o f  providing additional I lexibi l i ty  to 
inctiiiibenis iii the band. 

Conclit,vions/t~ecummerlriariorls. The Work ing Group recoinmends that the 
(‘oiii inission undertake the fo l lowing:  

Idcntify cncuinbered bands licensed under legacy coiii inan&and-control 
regiines that are shiitable for trnnsitioning to expanded flexible rights licensing 
iiiodels wi th in the i i e x t  f ive years ~ 

rn Sct 3 goal of identifying 100 inegahcrtz of spectrum below 3 GIIL 
for this transition phase. 
Devclop processes for  dctennii i ing which bands provide greatest 
opportunity for improving eff icient use through adoption of 
cxpanded f lexible r ights liceiizing schemes. 
Look for band “defragmentation” opportunities (i.e., consolidating 
narroirband spectrum “slices”). 

rn 

m 
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Choose approprink m i i s i t i on  iniechanisins for  the  different bands being 
tlaiisirioncd ~ - Look for haiids in which to rest different t iai isit ion mechanisms. 

Proinote policy and legislatiue changes to facilitate the conducting of 
two-sided aiictions. 
Lncourazc inigration of coinpattblc technologies into coininon band 
groupings. 

1 
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Append ix  I 

B ib l i og raphy  (with  Summaries) 

I .  
Relorm," New Atnerica Foundation, Sept. 2001 
Ii iIn:,.'www ~ic\*amcr~~;r.nei!Uu\~nloi~tI Uucs/~dl \ . 'Puh t'llc (310 I i,df 

M .  C'ahbrese, "Battle O v e r  the  Airwaves; Pr incip les f o r  Spect rum Po l icy  

The locus ul'lliis ar t ic lc  IS a discussion ofthe principles that Calabrese believe< yhould 
guidc bpecirutn policy rcliiimi. I'our pi~incipleb Cdlabrese coilsideis to bz important arc' ( I  J h e  
: i i i ' w b e s  arc ri public assel owiiztl 111 coininon by a11 Ainzricans; (2) i l l l  commercial l lce l isech 
sliotlld pay a !ii~trket-b:tsed r w i i  for the use ofspzclruni; ( 3 )  rigid zoning or lhe airwaves should be 
rcplaced by lnore flexible. market-driven allocatioi? process; (4) revenue from licensing spectrum 
should be rcIn\ ested ti1 lieu' public asselr Ilia1 benr l i l  all Aiiicricaiis and be used IO updale our 
tduciiliuiial lechnulogy and public media loi-Ihe digital age. Calabrese suygesis (hat the 
i i i i inedia le problem the FCC laccr  i s  the shortage olspectrum caused by the rapid dii'lusion o f  
M i iclczs cumiiLiiiicatiims. The sliorl-term issue i s  liow' to reiillocate speclium fruin existing 
I icei isecs (who pay iiolliing) l o  eincrging technologies (particularly wt te les~ bruadhand services) 
11i;iI ptoinise butli Iiiglier value-added services and the paymrni  olsubslanrial pubic  auction 
rc iz i iuc .  Tlierel'ure, Calabrere sugges~s l l i a l  auctions should occur as soon as possible. Calabrese 
c l i i i m s  llial t he  lonkcr-lerm clidlleiige IS lo  moderniLe speclrutn policy in a way that  combines 
i i iorc l l r r ih le iiiiil markcl-oriented allocariun rules wtl l i  a level  playing field i l ia t  rcquirer a l l  
cmiinerciii l u w s  10 p"y a inailrl ra le  tu re l i t  space on Llic public airwaves. Charging a l l  
coiiiinzicial liceiisees i ~ o u l d  resuII in mure elf icizni use ulspcclruin as wel l  ar in the Tormalion of 
ii lpin ,  ale $ccundary inai&eI. Calnbi-esi. :also belicves that the public should in:itncain control 01 
sprclrum and illill ltcziises shuuld be Ibr striclly-detiiicd Iperiods tle suggcsts a transition imclhod 
\kI i icl i  ( I)  sets il date \vIicii incumbeiit licenses wi l l  be auctioned ratlicr l l i a i i  iluloinabcally 
rciicwed; (2 )  ~inposcs i i n  airway "right or way" fee simili i i 10 a li-anchise Ire typically paid by 
c;ible companies 10 local governments Fur Leirestrial rights VI' way; (3 )  combines I l i e  future 
auctioii date \YIII> eccal i l i i i ig  i i i lzrim fees Calabrcie also sugzsrs  ilia1 lea% Tees cuuld be an 
iiptiirii % ' l i z i ~  iiii~liinis 3re 1101 practical (e.g. lor small businus users and public seclor users). 

2 .  
Al locat ion  in Europe, u lu Fuurrcuire," 54 Fed. Coinin L.J. I29 (2001). 
I i I i I> . ' :wwM law.indi;tn;i edu~Icl i '~uhs!v54'noI iCarIber~ i)df 

R. Cai-lberg, " The Persistence of the  Dirigisre Mode l :  Wireless Spec l rum 

Carlbeig examines spzclruin allocariun IioI 3G inohilc wireless networks ii i l l ie  Europeaii 
I,'~iiuii. IIc c l a i m  thdl l l ie  EC commilled i tsel f to a scliiioplirciiic pulicy wl i rn i t  allowed inemher 
\liircs IO devisr  he i r  uu i i  inethods of illlocating rrequrncy specmum. In particular, Carlberg 
C I  iliciLes llic Fieiiclidrrigi,?rr policies wlierc dirrgi.rmc ie lers to the central guvernmrnt's role in 
d i tc i l i i ig  ilie I:reiich ecoiioiny. IHe claims that thc EC l i a s  erred i i i  l w o  crucial aspecrs of i ls  
s p e c i n i n  policy 1 1  ~ i i i posed shori-win deadlines iiiid puslied lur the speedy crealioi i  u l a  3G 
n i x h c ~ .  Tliis miiy I i ave  rhc e l lec t  ul'aii ovrr-cominiLmiiI o f  resources by lelecum firina and 
linaiicial i in i iu i io i is  to a i i iarkct  ~ l i c r c  deinand i s  only speculalive. 111 additinn, Ihc EC yicliled 
I O  c u u ~ i ~ r i c s  IMte Fr;~nce lhal wiiiiicd lo maiiitaiii substantial cuiilrol over Ihe selcclion oflhe 
l t c c ~ ~ b e  a i i t l  nvar-inanagerial conti-01 obcr t i le  lurure miirLet. Tlieiefore. the EC did tiut iequirc 
I u  market a~ct iuns for 3G II~CIISCS, thus undcrcuiting the t C ' s  policy of inarkel l ibrra l i ia~i rm 
i ~ ~ d  ulg iea lc i  compclilion among Eurupcan lirins. 



3. 
(1959). 

R . I  I .  Coase, "The Federal Communications Commission," 2 J .L.  & Econ. I 

Coase begin5 1111s a i i i c le  b ~ i i l i  a i i  overv iew of lhr  devclopmeni ofgoveriiinenl regulation 
oKhpecrrum iii tlie Uniled States l ie i l i e i i  discusses ilie debate over wheilier i l i e  FCC's 
i i i i i* idrrat ion ufprogramming c ~ n t e n i  w h u n  granting l icei ises i s  in violation uf t l i e  First 
Ainciidinenl to the Coiisuluiion u l i ich proiecrs ihe freeduin of  h e  press. Finally, Coase discusses 
l l ic ryclrii i  used by l l i e  FCC (prior lo 1960) to allocate speclrum and whciher or iiot spectrum 
\hvii ld he treiurd as priivarc piuper'ly. Coass argues iliai licensees should have to pay Tor 
ipeciruin use and rtiiic$ ilia1 i l i e  aim oI regillation sliuulil be io  inaxiinize ouipui as opposed io 
i i i i i i i i i i i/ ing iiiicrlircnct.. Co;iac sirgues i l ia1 i t  i s  nut necessarily optimal io  coinpletdy eliiniiiale 
~ n l r ~ ~ l r i e i i c c .  hili  ilia1 any giiic resulting ii i inlerrereiicc sliuuld Inore lliiii~ of-fsci the harm i t  
p lo i luces.  I l e  iilso makes a i i  aigumeiii for Ihe use ol'properly riglils bui also iiotes ihal  Wlie l i  

l ug?  Iiuinhei~s olpeoplc are ii ivolvrd, (lie arguinrni fo i~  the msiitution orproperty r ~ g h i i  hecuincs 
u c d w  and h . i t  Ibr general regulation\ hrcoines strongci~. I15 suggests ihai only practical 
c rpe i  iei icc call aiiswer ihr question of how f a r  deliiniialioii o f  riglils should coinr ahout as 3 

resu l i  o f  sitici regulauoii and how fd r  as a result oftransactions on Llie inarkei. 

4. R . H .  C o a x ,  "The Nature of the Firm,"4 Econoiiiica 398 (1937). 

Coase wits rcspunsihle lor the inilial dcvelopineiir o f i l i e  Lheory o l l l i e  lirin which he 
dcaciibes i i i  l l i i z  very influeiilial piipri. A firincan he defined iis a group ofprople who l i a r r  
c~rga~ i lzed ihei i iselvcs Tor tlie purpose ofiransforining iiipuis into uutpuls. Coase develops a 
i l icory explaining why i l iese firms exist. Thal is, why do people orgeniLe in this fashion'? Wliy. 
1 1  ilir inarkel i s  [lie inosl rrf icieni way of  allocaiiiig recourcrs, do producrrs ofdiffercnl iiiputs 
( e . g  owners ol'capildl and workers with various skills) allou, decisiunmaking to he c e n t r a l i d ?  
I1 ii i i i i irl<el 1s helrer '11 allocaiing resourccz l l ian a central plaiiiier Iheii why i s  the creation u i a  
i i lm i iccessary" Wilhi i i  tlir firm. indi\ ' idual bargains between Ihe various cimperating factors o f  
producuoii are cliininatetl and lor ii markel transaclioii i s  suhsliluled an administrative decision. 
C o a w  noirs ilxil production could possbly be carrird oui in  i i  completely deceii~ralizcd way by 
t i iei i i is ufconlracrs belween individu;ila. Aui ,  i f  the c o w  o f  Lhcse Lraiiwclions are very high or if 
shori lerin coiitliicts would hc uiisatistx-lory. firms wi l l  emergr to organize uha i  would ollierwisc 
h : i v r  beeii inai~kei transiiclioiis The liinit to the size ot-ihtr l irin i s  sei where i t s  costs of 
mgaiiiLiiig a tr.iiisaciim hrcoine equal io l l ie  cos1 dcar ry i i ig  i t  uul  ilirough l l ie  rnarkrl These 
Il i i i i \ i ict ioi i  c u s k  deteriniiie what thr lirm buys, produces, aiid sells. &due notes lhal  a firin wi l l  
icnd io be lai~ger. ( I ) ilir less Ihe cosis o f  orgn iL i i ig  and [he slowcr lhese costs rise with an 
I I K ~ K ~ S ~  iii ihc. lransactioiis oigniiiacd, (21 rhr I u s  l ikcly the enlreprzrirui~ is 10 inahr inisiakrs an0 
llie m a l l e r  h e  iiicredse i n  mistakes with an increase 111 ihe triiiisaclioiis organiLed; (3) the greater 
l l ic loweriiig i i i  ihe supply price o f  ractori ofproduction io  (irins o f  larger SIX;  (4) the s r n a l l e i  i hc  
c l m i i a l  disliihulioii of11ie iraiisaclioiis urganized ancl  l l ie  diasiinilarities oflliesetTansaciioiis~ 15) 
\V~IZII invei i i iow such as Ilie rclrplione rrtluce rhe COYIS oforganiiiiig speually. 

5 .  

TIiih *eiy influeniial paper laid llir groundwork for ihe development o f t l i e  Coax  Tlieoein (for 
u l i i c l i  ilie ccunoinist, Joseph E Siigl iu. coined tlic lerin). The C o a x  llieorem asserts rhal  an 
opiiinal alloc;iiion of resources cai i  always be achieved tlirougli markei iorcec, imespectivr ol'lhe 

R.H. Coase, "The Problem of Social Cost,"3 J . L .  & Econ. I (1960). 



leg11 liability i i s w g i i n e i i i ,  i lmforination i s  pcr l ic l  eid traiisilctions ilre cosilessJh5 Coasc lirsi 
ild\,inced Ihc pioposilion on which l l i ~  lheorem IS h a d  i i i  "The Federal Communications 

husiiiehses tl i ' ir lhave Ii i irinlul c l lkcts on iriliers and cxa~ i>mec  l i o ! ~  the assignineiii o f  properly 
iiglilh can polc i i i i i i l ly  inillgale i l iesc liiirtnlul eflecis. / IC a l w  dlscussec (he imerits o E d  c w s  LO 
gi i \er i i i i ie i i l  regularion. Coasc d i u w s  lliili i f  a n  i i i i l ial del i i iea l io i i  ofpropcrty righta I S  esttillshcd. 
l l ic i i l i i inaw i i l luc i i t io i i  ofresources w h c h  ,maximizes ihe value orproduction I S  ~ndependent o t  
t l l ~  legdl poslllon i f l hc  pricing bystein IS assumed Io war!, w l i l iou l  cost. 111 reality ihr pnc ing 
sys icn i  does 1101 work withoui cos!. There arc triliisaciion cosls l o  carrying UUI markcl 
I r i i i i s i i c I ion~ wli icl i may prevent Inany friinsilclions (hat otherwise would have heen carried nul 
Tlwir CUSIS i i iclude the cosls of ncguridliny, clrawiiig up coniracl\, and enforcing ihcae coi i i rac~s. 
W h e n  iransaclion cosIs are lakeii into consideralion, tlic inilldl delimitalion o f  righis does h a v e  e11 
clIccI UII cl'liciency iiiitl l l ie  al locaiioi i  of resources 111 ii a i l t i a l i o i i  ~n n'l i ich there exist higli 
i imii i icl ioii C ~ I S I S ,  d i rcc i  g o w r m e i i i  regillailon ,nay be iiccess;iry. Insiead ofinsti iuung a legel 
s n i z i n  o t r igh l \  wl i ic l i  caii he iiioditied by transaclioiii on l l i c  inarket, tlie governinen1 inay 
irnposc rrgulolmis which ~ l i l l e  ivhol  prople inust or  iiiusl no1 do and which musi be obeycd. BUI  
l l l c rc  drz cosls io guverniiieiil rcgulalion as wel l  w h i c h  iiiclude:( I )  had decisions inadz regarding 
~ s s l r i ~ t i \ r  aiid m i i i i g  regulations: (2)  politicdl prrawrrs; (3 )  operaling wil l iout any competitive 
cI iccL.  (iovcri;ineiil rcgularioii i s  useful whei i  a largr number ofpeople Njould iieed to he 
i i i v d v e d  uilli the bargainiiig it1 a market syslein becausr i l i e  costs ofhandlii ig the prublein 
lliroiigli (lie in:irkcr or ii firni would be liigli iii ihis sifuaiion. Coese argues l l i a t  when coiisideriiig 
rcgulalion. l l i c  gnveri i i i ici i l  inust decide ikliefhcr lhs gain from preveni i ig the l iar i i i  is g ra te r  ihaii 
llir l oss  x-IiicIi ~ o u l t l  bc surfercd tlsen'lierc a b  a resull ul'alopping the aclioi i  which produced tlic 
llilllll 

6. 
Incumbents," 41 J .L .  & Ccon. 647 (1998). l i l i I ) . ! ~ ~ ~ ~ ~ ~ ~ ~ . i i i a r k c t - d r i i ~ ~ i . c o i i i l l i I e s : i ) 8 i l c -  
c l l i i i c i i t - i  clocatioii.pdr 

aiid dc\'clops I I  111 inure depi l i  liere. 111 h i s  article. C o ~ s e  examines the aciwns o l  

P. Cranitoii, E. Kwcrel ,  and J. Williams, "Efficient Relocation o f  Spectrum 

Tlic <iulIiors exillnine the relal ive rlliciencies ol~alleriiative rules for rrlocaling speclruin 
ii i iuiiihcnts l.liey cumpare t ~ j o  alteriiali i~c lypes ol'propeay righcs. ilie "right lo stay" and ihe 
"rigli l LO inovc." Uiidcr i l i e  righi to slay rulc, i l i i  incuinhziil IS lree to use l l i e  spccrruin according 
11' ihr ieriiis u l l l i e  existing license. Uiider (he righl to inove rule, tlie eriiranl c i i i i  unilaterally 
iniove ihc i n c u m b m l .  There im i w o  vcrsions o f t l i z  r ighi lo  inovr rule: the rlglit to inove with 
cuniprnsauon io tlic iiicuinhciil aiid the righi to more witlioulcompensatiun. The aulhurs f ind 
l l i i l l  g iv~ng rl ic iiw enrranl  the right lo inove tlic incuinhenl L v i l l i  compensation cai i  reduce 
incgorialion c o s k  and 1iroiiioic sl'ficiency when tlierz IS privale inlbrniation about spectrum values 
hut good public iiiformarion ahoul the cost ofrelocariiig l l i e  incumhetil. They also note that 
i idqi l ing i l i i  r l l i c i c i i I  relocation rule is especially imporrant 111 asetiiiig l ikr  PCS, whzrz [he 
rc i i l l~~cat io i i  h r i n p  inucli tiesdcd coinpeliiiun. 

7. 
hM. Lenard,  W.C. Myera. P. Pitsch, K. Robinson, G. Sidak. and A .  Thierer, 
"Privatizing the Electromapelic  Spectrum," Prrruri, lrr.riglrr 3. I, May 1996. 

R .  Cliindall, J .  Eiseiiach, J .  Gattuso, T. HaLlett, P.W. Huber, G.A.  Keywor t l i  11. 

The i iu i lwrs gi\ c some very specitic reconimcntltilioiis for iiiaiiaging spectrum policy so ii 
c o i n c w h d l  loiiyer summary IS piesenled hcre. The aulhurs slate (hat the ovcrarchiiig goal should 

Jc; i r  Tirolc. Thc Theuw of  Industrial OrCaniratiun, T l ~ c  MIT Press, 1995, p. 113. 
'"'' R . I I .  Coac. " lhc  Fedcrdl Cornnwnlcarianr Cornmis\ion." 2 I .L.  & Econ. I (IY59). 
I/,: 
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hc 10 in;ixiini/c tl ir va lue olspcctruin io llir American people. The curieiii syvtrin 15 

gi~\cri i i i iei i t- Iui i  iiiitl ceiilrally nitnagrd but t l ie  autliors bclieve thai the best inrat is  olacl i ievi i ig 
rll.icieiit uac u f i l i e  spectrum ib  lo rely priiicipally 011 market Ibrces They slate three problrins 
wit11 tlie currcii l  sysirm. ( I  ) tlic FCC: lacks l l ie  information necessary lo make ctfic~ent decisions; 
(21 t l ie proccbs h a s  heeii used by special inlerests to delay compeiit ior and iniiovatiuii; ( 3 )  the 
ciiireiit syslrm l ias held fallow or underuulired ii subslanlial ponionof t l i r  speclruin for 

ernmen1 piirposes 

T I i c  :iuihur> rcioinmend tliilt \Liillmi ils explicit o r  impl~ed ‘ICIYIC~ area and spcctrum 
block. a Iiccnsce should bc g i icn :  ( I  ) henice atid tzc l i i i ica l  l lexibility; (2) Srcrdom to resell or 
iuhlease. ( 3 )  1.1-eedoiii 1 0  picL regulatory classificatioii Specilically, l l i e  authors recuinineiiil t ha t  

l l i e  FCC p t q i x e  311 overlay aynlcm o f  license* ihai would pcrinii llie exhaustive arsignmeni o l l he  
402 L11 Iz orspectruln :illocated Ibr televi+ioii broadcasting se rv~ces .  In  order io do thislhe F~CC 
s l t w l d  creiiie l icenses 01.20 MI 11 and iiu smaller tlian t l ic  rrlevaiit AD1 aiid assign overlay 
l i ~ r i i i e s  usiiig aiinultaiicuus inulliple round aucilons. Tlic aulhors believe that i l ic FCC should 
~pcriiiit aggreg:tliuii 01 uber lay I tcrnseh, subject only io coinpetitw coinsiderations and that 
c \ i s lmp  T V  hiwadcasl l icensees be given flexibility i n  ube. Tlie authors rrcommend that currenlly 
uiiabsigiied spcctrum he inadc available in a i i  e f l i c i e n l  inaiiiier and lhar [lie t i e u  assignmenis 
should bc: ( I )  e x c l u s ~ v c ;  (2) l iave ih r  sane markelplace rreeduina as exisling licensees: (3) 
; iwgned tliruugh simultaneous inulitple round auciions where t l i e i e  are inulually excIusivc 
:ipliltcatits E x ~ ~ t i i i g  lhcensrea 111 t l iesr balds  would be proleeled and would gain l lcxibi l i ly i t i  usc 
iind h e  I~VCC i t ~ i u l d  delinc iiilerlercnce radiation limiis betwern new licenaees. The FCC should 
~ i i i i x i m i ~ e  (l ie value o i l h e  spectrum licriises hy aucltoning hroad, lowlrequency bands of 
coiitiguous bprctrurn thal are iiul fully assigned. 

Sini>I;ir ince i i i i ve-based iefornis are iecommciided For tlie apectrum used by t l ie  federal 
govcrii inrnl and public safely coinmunity. The aulliors recommend that: ( I )  any state may 
ashuine i-rspon\ibility lor maiiaging i l i e  spectrum currently allocaled to public safely usrs wil l i in 
i t s  \laic bouiidariei provided i t  notifies l l i e  FCC or i ls  l i la i i s ,  (2)  any stillr government asruining 
sI)ecirum nianagcrnent for public safely frequenciei inay grant liceiisees (he samr flexibility 111 

u \c  ,ivailablc IU privale FCC l ieen 
FC’C (4) w i l l i i i i  oiic year t l ie  f d r r a l  govcriiment inake an addirional 20% o l i rs  exclusive or 
al idicd speciruiii below 5 CiHr avai lable 10 tlie FCC for allucalioii to private sector licensees using 
BUCIII~IIS. A i i r i  two yc;irs. h e  FCC should prepare a coil-hciielil repoi-t on the effects 01 
i i t i l i lc i i icni i ig propoae~l legislatioii w l i i c l i  would t i iclude. ( I )  ilii cstiinale otrlie changr i n  cosls of 
acccis i i ig  spectrum, (2)  thc i ie l  ecunoinic and soc ia l  br i ie i i ls  ‘icciuing fruin inore Hcxible use o t  
spcclrutn; (3)  t l i r  itnptct on low powel users, (4)a diacussioti of how relorms alfecled l l i e  
i i i~er i iat ioni i l  allocilliuii olspectrum, tlie s c ~ t i i i g  o f kc l i i i i cn l  slaiidards, tlie develupmeiit o f i i z n  
LISCS d l h e  speclrutn, [ l ie  availability oiad\ertisrr-supported progralnming, and rhe use 01 
spcctmni by llie federal goveintneiit and public ialeiy commuiiity. 

8.  

s, (3) interlrence dispulrs between states be resokrd a t  [lie 

A.  De Vany. “Implementing a Market-Based Spectrum Policy,”41 J.L. Kr 
tlcon. 627 ( IW8) .  

Dr Vany coniends I ha t  i l i e  block a l loca t im inelhod results 111 a great purlioii ofthe 
sprclruin going unused aid.  s i i ice  i t  I i x b  leclniical standards (or each block, technological 
t ~ ~ ~ ~ o v a i i o i i  is prevrnied. De Vatiy bel ieves thal spectrum should b r  unbundlrd from bruadcasl 
atid Iwtwnissiui i  facilities and ~ l i i i t  [lie “cuminoditiralioii”ofrprctrum wi l l  facilitate 
sliiiidardkalion, price discwciy ,  and upen acccss lo  diverse users. He believes that a liquid 
zccoiidnry speclrum market usill IOWZI Iraiisaciions and cniry cost, making lelrcoliimunicallons 
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in:irl(ets coiiiest;ible. Ilr Vany conteiitls lh i i l  unbundled spectruin properly rights, 
comiiio~iilil;ition. a n d  open inarkcls wil l  gwe thc public ilccess lo  this public resource l i e  
s u ~ g c s l s  tii:ii l l ie  goi 'rr i imrnl hold 2-iidciI siinultaiieous auctioiis with package bidding Tor 
iiilerdepcndzni Iiceiises wl i ic l i  differ ~n frequency and scope Tlvs, De Va i y  believes, would 
I ~ S L I I I  111 x~duii1;iry bpzcirui i i  clearing :ind rcd loca i im i  De Vany i iutcb that i F h e  goveiiimenl 
\ ~ : i i i I s  to r w e  rebeiiue a s  b e l l ,  [lie gnvrriiinrnl could retain t l ie  difference bztwrcn the bid and 
o l l c i  piices. The preseiit broadcast slandnrd d l i censes  should he reslated in lrr ins or lhe 
sIi*cliwin diiriciisiona 8, Ihry w r e  io Ihc WCS licenses and  nghls should bc defined wiih r r s p c ~ i  
111 1 rii n?inillcrs. 

9. A De Vany,  R.D. Fckert, C.J. Meyers, D.J. O'Hara, and R.C. Scott,"AProperty 
S!stcm for Market Allncatiun o f  the Electromagnetic Spectrum: A LegaCEcnnomic- 
Engineering Study," 21 Slaii. L. Rev. 1499 (1969) 

T l i c  i i i i lhors give so in6  very spccilic r rco~ninendai i im lur inanaging spectrum policy. 
del'iiiing prtipetny righls, and delii i i i ig lhe sratulory rules so iisomeuhat longer summary IS 

picsenled hei-c. The aulliors hrlieve t l iat  the goal Tor spectrum policy should he to maximlLe i l ie  
YIICI~I value olpioduction fruin l l ie  use olspzctrum. 111 order Io do lhal  they brlicve that property 
r i- l i ts i nee~ l  10 be establlslied :md t l ia t  the rule tor clioosiiig ainoiig delinilions o f  propzrty riglits 
sliuultl he io rrducc Ihc cosis ofcxchaiige aiid cnfoimmiieiit relative to the value ot lhe r igl i ls. The 
i i o t l i w s  irecoininend l l i a i  rights should he defined v i l l i  respect tu iraiisinitter U W ~ K ~ S  (becaw the 
:iiitIiors believe h a t  i l r ighis u r re  given tu owners u f r cc r i ve i s  there would be high enchaiige a n d  
ei i lorccinzi i i  c o t s )  iiiid Tor lrequcnciea berwern 50 and IO00 M t k  Rights ahould be specilicd ii i 
lei ins o l t i ine.  iireii. iinil Irequeiicics 

The Liiiic rielits should be defined as rights to use spectrum tor 24 hours per day iii 
pcrpeluily iind tlicse riplits shuuld be tiaiislzr;ible and divisible Thearra rights should be deliiied 
III tcr i i ia  oT1l ie Ibllowing lhree prupcrues: [ I )  the exclusive r igl i l  lo  originate d a t i o n  subject lo  
the coiistr i i i i i t  ilia1 the field slrenytli acli ieled by l l i i s  radialion dues 1101 exceed a specified l imit 
cxpicssed in volts per nieter outaide lhis area; (2)  l l ie  right tu he free, abuvr llie same field 
*treiigth, l io in iadiation originating in any other area, ( 3 )  straighl-line boundaries. Note that ihere 
\c i I I  hr an arcii ( low qu;ility service sirip) between IWO licensees' arcas wliere iiitcrlereiice w i l l  be 
a prohlein. Tlie widrli u f t l i is  strip i s  greater for transmissions iii lower ficquencies. Therelore. Uic 
I ouc r  frequeiicics could bc uscd Tor triinsniitlers srrving large arcas, u l i i le  higher fiequencies 
c i~u l i l  serve smaller areas. The rrequeiicv richts should be defined in lerins orthe follouiiig lhree 
properties ( I)  ll iz rights apply io a barid uT frequencies bouiided by upper and lower limits; ( 2 )  
~ h t .  c x c I i i s ~ ~ ~ c  I ight io  originate radiation, subject tu i l i e  coiislr i i i i i t  i l ia1 the t i c ld  slrength ;icliieved 
ii i ;illy other uiiit band u f  frequencies 1101 exceed a cerliiin l imit,  (3) the right io be free, above Ihc 
si i i i ie l i i i i i l, fimin radiation or ig ina id  by other buurces nasiyiicd to a dif&renl band o f  rrrqueiicies. 
Yo lc  ihiit there would he proleclioii fruin rnullipatli piopagariun Troiii other ubcrs. Siiice llizre 
wo~ i l d  h r  rcoiininic \nceiitivcs Iu l i ini l  t l ic  hciglil ot thc  'iiiteiinii, iherc nhmld be inn r rp l ic i l  
rc\ I i~icimi i \  011 ,iiiIetin:i Iiciglil. 

The iiutliors give detailed recorninendations u i l h  respect tu forinulation of the sialulory 
r d c s  regardiiig sprciruin rigliri The rules should sLaIc i l ia1 l l i e  geiicral purpose orthe pruperly 
s p i e ~ n  I S  iu cieiire pioperty i i i l e res t s  iii il designaled portiuii of the speclrum i i i  urder to proinole 
~ ~ ~ a t d ~ e i  ~ I I u c a l m i i  o l lh ts  resuuii'e. The rules should include a definition of the hasic properly 
iiileicst in Ihr  spectruin and aulhority should be delegated Iu ii rederal agencytu crcale licenses 
l u r  side io  ihz public. The sliitute should stale (hat I icci ises arc pr ivate pruperly aiid fu l ly  
iraiisl'erable a i i d  speciiically <tale: ( I )  l i w i s e  owners inay agree lo changes in t l x  boundarizs 01 
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Ilir. l icuisr areiis. ( 2 )  l icense owiiers m a y  Iranster thr i i  rights to radia le  011 a Lime basis. hy t l ic  
l ioui. diiy, inoiitli, oi~  year or by a i i y  other dciiumiiintion o f  tiii ie; (3) l ice i ise  ownrrs !nay agrcc 10 

mi iiicrease or decrease o f  signal field-strength limits, (4) l i cc i i s r  owners may l r a n s h  a l l  or any 
~piirl ul ' the hand assignrd to them; ( 5 )  liceiise o w i x i s  inay trai iskr a l l  or aiiy portion or lheir  
p toyap l i i ca l  areas of operatioil: (6)  t i c r e  b l i a l l  be no icstricIiims, eilher in  the l icei ire ou'ner's 
cci11Iic;itr oIuu'iicrsI>ip or by regulatoly order. on transinitler power. or on antenna location and 
liciglit The iiulliors bclievc Ilia1 Lliere should be a strict l iahili ly standard and that any 
~ i ~ a ~ l l i o r i ~ c d  operalor o f  radialion wt l l i in an assigned licctisc i s  guilty o f a  breach ofdu ty  and can 
bc shui d o w n  ~nJuncl l~rnr  shouldbe granted as a matter ofright lo aiiy complainant m'lio 
r w h l i s h r s  lhal l i i s  rights have been violated The stalutc should spcc i l i ca l l y  berthr  a c q u ~ s ~ t l o n  
o l ' I i ie \c r ip l iw rigl i t \  i i i l l ie  spcclruin a n d  l l i c i r  diould i iot be criiniiial pei ial l ies. 

Tile autliors dI\o recoiniiicnd llial l l i e  siRtutc sl ipulale tlic liinr duralioii o l thc  rights 
ci~c,ited ( t l ie  iiiitbors recoininmil creatiuii ol'prrpelual riglih). I i l l i e  rights arc i io l  defined as 
lpcrpetwil, l l ic Liiiuliuii h r  r r - l u s e  u f  t l ic license at l l i e  end or the lease term shuuld beset fur a 
tiins . r i i i i i cu I i a t  earlier i l ian llie expiratioii of the terin. Tlir lease arrangeincnt n igh t  be 
acco i i i l i a i i i cd  by a sys le in  uftet i lal paymcnls i i istead  of,^ lunip suin paymeiil but the government 
s l io~~ lc l  be able to tci ini i iate the l e i b e  and re-Icarc Ihe liceiise il'paymeiits are not mei. When 
tl~,rll<iers crciite inultiplr suhdivisioiis url lcensc areas a strict priorily rule coupled with a i l  
rhp;iiided i l i ir i l-partyheneticiary doctrine w i l l  serve to allocale liability erf iciently. The liability 
otii;insierres iur rental paymeills could be dealt with by tlie aduption of' ruler wni lar  to landlord 
iincl t r i i a i i l  lau The authors iecommcnd lhat thr s la iu l r  requirs a l l  agreements by licensc owners 
relaling io the usc ol'ihespeclrum be recorded iii a criitr i i l  regisrry Penalties should k aisessed 
iur iioiicoinpliziiicc w i t l i  the rrgislration rcquireincnt, and uiirccurded transtcrs should br voidablc 
R L  tlie 111at;111ce ofsuhsequrnl puichasrrs The aulliors belirvc that eiiforcrinent should be l e l i  lo 
till: l&leial  a n d  hiale courlir. Other qucstiuns iiotaddrcsscd here could be resolved under stale 
lhv. 

Tlic governmelit could rxperiinent with small portions o f t l i e  speclruin Lo allow tl ie 
uppmrunity t o  evaluale tlie ;ihu\e proposals. The autliors recoininend the following cxperiiiients: 
( I  I iii qxctrum ill whicli VHI: and UHF televibioi i  operates, auction uffi l ie  unassigned chai i i ie ls  
tu "I l ler radl" S e l Y l  

I iwtiil&hlz and divisible license righls would r r p l x r  it,pul zpeciticalions); (4) pack FM sulioiis 
i i i to tlie 94- IO IOX-MIiL hands tu Tree up hpeclrum Ibi auction. 

I O .  
Uic~ io i ia ry  ol'Ecoiiomicz and LIW p.  167. 

( 2 )  CIC;II VOKZ t i l id ~ ~ ~ ~ - t e l c v i a l o l i  chi i i i i i r lb, (3) VCSI  FM l ights (rully 

A .  De Vany, "Property Rights in the Electromagnetic Spectrum," Palgrave 

This a ~ t d e  ;irguec t l ia l  llie decades old syslenis ofspecliuin inaiiageinentiii use :iruuiid 
t l ~ c  i ro r ld  1 7 7 ~ 1 1  he rcpldced by inore open access to and Hcxihle use or tlie spectruin resource. 
The a ~ i l l o r  onginally proposed a derailed iiiodel for privaliraiion of speclruin iii 1%). 'The 
JrlicIr posits t l iat  i l i e  concepl of-property rights is h e  cciilral issue 111 spectrum inanageinent. 
I'ropcruauun ol'specuuin iuould require a w e l k k l i n e d  physical space broken dowti iiilu litiie, 
area and specliuiii bandwidih  Ouners  would be tree lo do ~ , i l h  llieir spectrum as they desired. 
Tliia type ol'hystein would ilr;istically reducc lransdction cosls and get spectruiii out to tlie publlc 
l l l ldl lastcr 
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I I .  H.  Dc i i i >e l~ ,  "Toward a Theory of  Property Rights," dnierican Ecuriomic 
/?lW<,Ll ' ,  1967, pp. 347-359. 

[)cinhelr's goa  wits i o  lashion soiiie o f  lhe elemenla of an ecoiioinic theory or  properly 
righi,\ De i i i se l r  cxplains i l ia1 properly righis specify linw prrsons (nay be beliefiled and Iiarined, 
itiid. ll icrelwe. uho  musl pay whoin lo niudiry Ihe actioiis takcii by persons. Ile believes iliai die 
d is~ i i I vc i i i r aye  olcoininunal properiy is i l ia1 the effeas or;, persoti's ac l iv i t ies on his naiyhbors 
iiiitl u t i  bubsequcnl generarluns :Ire iiot fully taken into accounl. The advantage olpr lva te  
piopcrty II i l i a i  i l i e  concci~1ri~iIw ofbeiielils a i d  c i i i l h  017 owjiers creates inccni ivr i  I O  u t t l l ~ e  
r c m i r c a  more etlicieiirly and  io  achieve ;I greater iniernaliziitioii ufrxlernalii ies. 
Dzinselz niciil ivnb three broad pi inciples governing dwclopmenl o f  property righis ~n 
cimiinuiiilles oriented Iu pi ivilte properly: ( I  ) an increasc in l l i c  number ofowners is ai l  i i icrease 
ii i l l ie  cuininu nality o f  propeiny a n d  leads. generally, IO an iiicre.ise iii l l ie  cost ul' intrriialiLiiig; (2)  
I l'lliere arc indtiy exleriialiiieh, a buy-out inay be clieqici- dim conlraclual agreementz; (3) l l i e  
greatcr the (O\ecoiiomica ofscale Io laiid ownership the inore will contaclual airangeinent be 
LISCCI by l l i c  iiilcracling neighbors lo setr le differences. Demsetz also iioles t l iai h e  emergence o f  
pioperly rights ca i i  best he uiidrrsmod hy lhcir associalion wi i l i  the eiiiergeiice of new or diflerent 
heiielicial dni l  harmtul cl'kci\ (e 6 .  iiew iechnologies). 

12. 
Communications Act of  1934," 50 Fed. Coinin. L.J. I (1997). 
h i i i i .  " w ' ~ ~ u . . l a n . i i i d i i i n d  e~lu~I~I i ;bubsiv~O~i i~i I ! l is l i i i ian.1i1in1 

W.L. Fishinan. "Property Nights, Reliance, and Nelroactivity Under the 

Fisliriiaii locuses on legal interprrlalioiis ut Ihr righis ofspeclruiii licensees and explorcs 
i l i c  queslim olwhal is ineanl d i e n  \vc say that government preserves its (aasuinedj right 10 

reg~iIiitc ,prclrum by law. Fi5hinaii notes ihaialtliougli FCC approval IS requirrd Tor (he transfer 
ol 'coi i l ro l  o t l l i c  liceiisee or assigninen1 ol'the licetibe. il is reasonably clear(and the courts have 
rrcogiii ieti) iliiii FCC l icen~es have bonie, a lbe i l  I i rn i led,  attribuler otproperiy. Also, although 
the FCC discournges spzcuialion 111 unbuilr ldci l i l ies, i l ic Sale orbare l icenses resullinp ill a profi t  
l i i i s  been a l lowed 111 Llie pas1 Fishinan believeb l l i a l  a coiitrliclual promioi l  For reversion but 
subject IO FCC approval would be consistml will1 law. 111 addirhn, the crealioii o r a  security 
iiitcrehl, albeit limiled io the proceeds o f a n  FCC-approved sale, should be deeined valid and 
cn l i rceab lc  Flshniai i  InoLes tha t  delritneiilal reliance 117 some circuinslaiices i s  a workable 
subsl i lu ie  lor Ipjoperty righls aiid t h a l  caisideralions otjuhiifiable reliiince appear to  l iave had ill 
leasi some IOice in pas1 court cases. Past court cases demonslrale that FCC Iicensess have l l ic 
inglii 10 he Ireiilcd equilably hy [ l i e  FCC (even Iliuugh proprrly rights are Iiiiiited) aiid that the 
FCC CIII 'L i l~srcg;ird a I i c~ . i i sce '~  reliance oil prior policy. The couns ww'L aulomalicnlly d c k r  Lo 
FC'C' coiicIusI,>Iis when diere are c l a i m 5  o f  detrimciilal reliance. Fisliman suggests proposing Ilia1 
pruperly riglils as norinally underalood are not a necessary precondition IO careful judicial review 
ol';igency policy changes. I l e  believes thal detrimental rel iance inay represenl a recogiwable aiid 
lsgiliinate basis on which 10 ceeh relieteven when. in l l i e  classical sense, there are no property 
rigliib :is siicli. 

13. 
the Wake o l the  C Block ,4uction,"5 I Fed. Comni. L.J. 849 (1999). 

R.C. IFritts, "Private Property, Economic Efficiency, and Spectrum Policy in 

ITrirh ~ x a m i i i e z  lhe C block auction, u'hich look place ii i 1995, discuases what  went 
w i ~ ~ i g ,  and  suggesls remedics I l e  inentioiis six factors which cunlributed 10 the failure of lhe C 
block iiuciiuiilr io ef'ticrunlly dislribute specirum: (I) lhe C block Iicemees irerr mostly 

v i i  



i icwcuinrrs lo  1he indublry and l h ry  didn't ha"e the inlraslructure necessary iu inake rfticieni use 
0 1  t l i c  spcclruiii; (2) thc lenicnt terms of the license drove up 1he hids (higher lhan lheir market 
\~ i i luc) ;  (3)  inencomers ;ind iicu' technology made i t  d i l l icu l l  to detcrmine the optimal bid; (4) 
iiiusl C blocl( bidders failed lo arrangc adequate financing hefurc Ihc auclioii took place; (5)  
spcci:il payinelit plans tor vnall businesses contrihuied lo  iiiel'liciciil allocation; (6) too inatiy 
g i d s  wcrz gi \ci i  10 tlic FCC iinil efficiency w a s  ,101 primary. Fri l ts notes t h a t  [he auclioii rules 
Mere  clear a n d  objecLiw and were nor d i e  cause of the probleins discussed above. Instead. (he 
I>iobleiiir sieniinrd i rom ll ic po l i cy  underlying t l ie  tu les o i l h c  auctioii. 

Frills believes i l i a 1  l l i e  primary locub o f lh r  FCC should be h e  ell icieii l distribution of 
Iiroperly righls in specltum. These properly rights should include ( l i e  righi to use the rpectrum in 
nIi'itc\'cr iiiiliiiicr t l ic  owi ier  deems 10 be ii i liis or her hest inlcrrst. Frittsbelieves dial specuum 
i l i o d d  he clisrrihuted to those that value i l  mosl aiid lha l  l h r r r  should be sufficient coinperilton i i i  
Ihr. i i iarkel  1 0  ensure acLuLaie I), ices. The I'CC .;liould a v o i d  i l ram~i l i c  changcs in rules so thal 
r.ciiipiiiiics c i i i i  cuuiii oii rcyulalury lawto  br prrdiclable. Tlic only goals o f t l ie  FCC should he iu 

coiiducI :iucIioiis 111 311 c r t i c i c i i i  iiiiiiiiicr 2nd graiit uii i i icrs ai l  ounersliip iiiterest equivaleiii L O  

l i i i i i i l e  pr i ipr i ly I l i a 1  u i l l  Llirii he cnlorcrd by !he FCC Fril ls thiiiks lhal  lie hest and most 
cllicicnt incall\ otdistribuling spcclrurn IS tu hold an auciiuii iv l ic rc  paymen1 is required shortly 
: ~ I i c r   he w i in ing  hid I S  sc l rc lcd  Thc drsign i if  spzcirum auclions should. ( I)  iillow lor I icei isc 
i ipgrcpl ioi i  iiiitl lhr przvrii l iun nrcollusion in llie bidding process, (2 )  i io l  al low bidding crsdils, 
(31  i iul ;illow ms1alI inei i1 plan*. 111 addiiioir, diversiiy aiid iiicreasiiig reveiiue for the governineiit 
~ I v ~ d i I  no1 he significantgoals. 

14. 
FCC License Auctions Take 67 Years?" 41(2) J.L. & Econ. 529 (1998). 
Ihiii) '~vu.u.. ini ir i ialr.ucl i iza~nedu,'Sl.E'; ihsi iac~s:JI?I iai. l i i inl  

T.W.  Har lc t t ,  "Assigning Property Rights to Radio Spectrum Users: Why Did 

llarlcil discusses t l i e  development ofrhe system tor broadc;ist licenseassignments 111 Ihe 
I lni lrd Slates. According to Iiim. thc systcin ior liccmr asigiiment l h a l  developed was iieitlier 
ir i i i imnal iior a "accident ol l i is tury."  Hai leu argues that ~po l i l ~ca l  motivations resulted in the 
"g~ici tway" of Iicciiscs Ihr a lung time In t l ie l ln i led States. Zero-priced licenses gave rcguliilors 
inucl1 powr r  lo influence broailcasl content which u'ould iiul havr  heeii lcasible or legal under a 
ini;irl;er-bescd iiIIuc~i1ioti scheine aiid t l : i i le l i  argues thal there is ii clear l ink between nrlhoil ui '  
:is,igiimcn1 ,rnd l icensee peribiniance. Iiarlett believes flint lhc special i i i lercs l  ofrrgulaiors i i i  
iiillueiiciiig brii;idcastiiig cotiteiil. the l i inils placed oil explicit program regulalion by Ihc U S .  
Cmsiitutioii, and Ihc agcncy problem embedded in central planning cxplain (he political stahilily 
01 cconuinici i l ly iiieflicienl l iceni i ig  tnethods. HaLlell also illusirales how the increase in tlie 
~ c l , i ~ i v r  ccoiioi i i ic perfiwmaiice ~~t i iu i ihru i idcas~ wireless services explains recent reforms i i i  

y x c u u m  pulicy. 

IS. 
Spectrum," 33 Journal of Law and Economics I33 (1990). 
h11~.;. ' i~~~w.aei.ors!ralmharl I O . ~ d l  

T .W.  Harlett ,  "The Rationality o f  U.S. Regulation of thc Broadcast 

Thls paper rrviews I l az Ie i t ' b  inlerprelalion o l l t i e  early liistury ofhe use and regulalion 
ol ' i l ie  speclruiii in i l i z  15IlOs, 1920s and 1930s including passage o f thc  Rddtu Acl o r  1912. 
a c i i ~ u i s  by Commerce Secreiary I i c rbc i i  Hoover, the eslahlishinent orlhe Federal Radio 
Coiiiiiitssioii iii 1927 and (lie Coininunicaliuns ACI establishing the FCC in 1934. According t u  
II;i,4ett, a l l y  Iprohlems with Iiitcrkcrencr aiid "cliaus o f lhe  ellier" imply that there was a need lo 
del i i ie sprclruin rights hui do iiut imply thal thzre I S  (or was) a tieed for tlir govsrnmelll io awign 



\p rc i ru in  righis I n  i l ie  1920s ii would have heeii possihle to develop a system ofexclusivc,  
il~,llislerahlc ploper iy  lights iii ilie sprclrum and i t  could have been donr under ihe co~ninon laiv 
r i i l hc i  than ilirough a Frderal regulatory agency. H a h i  asserts that in  the 1920s major cxistiiig 
hrcdcasters dcsc iw l  M s r a l  rcgolauoii us il method u l r cs lm~n ing  competition sncl prerervirig 
~ I i e i i ~  existing ccoiioinic rei i is. 

16. 
Spectrum Auction Faux Pas, and the Punchline to RonaldCoase’s ‘Big Joke:’ an 
Essay on Airwave Allocation Policy,” 15 Hal-vnrd Joui-nal of Law and Technology 
(Spring 200 I )  l i l i ~ : ’ ~ ’ ~ v ~ ~ ~ v . a ~ i . h ~ ~ ~ ~ ~ k ~ ~ ~ ~ ~ . ~ ~ r ~ l ~ u b l i c ~ i i i ~ ~ i i s i ~ ~ ~ ~ ~ k ~ ~ ~ ~ ~ o ~ k ~ ~ ~ ~  01 02,”dl’ 

T .W.  I lazlett,  “The W i r e l e s s  Craze, The Unlimited Bandwidth Myth,  The 

111 i h i b  long ariicle (205 pages 111 i l i e  working puprr fo~nia i ) .  I l a ~ l e t i  argue srtonyly lor 
cri;ihlishng slieciruin pr lvale properly righls. Harlett ;isserts 1 I ia i  FCC lop down regularton ( I . z .  

b l u d  allocaiioiis), i i i~u Ives  rl varicry uliion-markel railures becaure the FCC lacks lhe 
i i i I< i t inat iun i l i i i t  compelitivc inarkeis can pruvide. receiyes 115 iiilormalioii from intrresied pariies 
:iiitl nul I’roin i l i e  general public, and bccause incumhrnis have incentives Lo ravor unde ru i~ I~~a l i o i i  
ol’speclruin 111 ordei to ininimim iiilertercncc io  them aiid IU exclude compelitive entry (Ilc 
p m i l s  uui lliiii 11 1 s ~  cconwnically e l l i c ie i i l  lo  ininiiniLe iiiierlerence. hui  rallier we should wan1 
iiii i)l)lllndllevel ofi i i lci~fecle~ice). 111 his ieview o f  FCC Ihsloiy, he provides examples o f  how 
>iicuinbent liceiises blocked or lried io  block the iiitroductioii o lFM radio broadcasliiig, C A 1  V, 
114RS, LP-IV. ultra-widehand h y h i e m s ,  software defiiied radio, clc. Radio license auclioiis work 
u e I I  hccaiiue I l i ey  reduce delays in  hcKlhSlng. increase h e  efficiency of license distrihuiioii. inake 
II c,iaiet lo ; iggiqale licenses, reduce renl seeking heliavior ol’applicaiils and help build the 
iiiicllcclual ciisc lUr liberalization url l ic  licensing proccss. Huwever. high Itceiise auction prices 
iiiitl rebeiiue cdii he ii sign olpol icy failure, 1101 success. because h e y  suggest ihat access Io l l i z  
slic‘clrum 118s hccii iitlificially resiricied ii i order lo inaxiiniLe ievei iuu or rents. 

~ I ~ l i s i z  ‘ire. porcnlially, serious probleins wiih spectrum colnmons, because l l iere i s  likely 
to  he cuiigrsiioii and tlius a lragedy otrhe coininons, jus1 as i l i e ie  i s  on Ihe Internel. In both cases 
l l ic  piwblem i+ ihiii ii price should be put uii confestioii. 111 Ilk unlicrnsed hands, the FCC i s  
l i l c l y  10 impose citlier loo sirici or iiot atric1 enough resii ictioiis ( e . g  power limits h a t  are iuc 
low 01 loo Iiigh). An a1lv;mlege oluihllcenned opelalions is rhxr cnlry by spectrum users i s  i n 0 1  

cuiislrained by (he bari iers lo eii lry oiilie FCC illlocation and licensing process. It inay he 
possible io cuiisidcr ihree C ~ ~ S S C S  oluiil iccnsed hands: ( a )  bands generally allocared lo unlicznsed 
u w  ;(rid coriirulled by ti hatid rnmagrr, (b )  localized uiiliccnsed low p o w r  use bands; and ( e )  long 
(Ii\iiiiice low power unliceiised use bands. 

Wiili iegard 10 (he future orspectrum regulatuii. HaLletl offzrs sinal l ,  inedium and large 
Idijiin proposals. Small refurms include: ( I )  estehlishmeiit o l a  apectruin rzgisiry which would 
iiidic,ite occupied aiid unoccupied spccirum, inltnaily oltralfic, eic.; (2)  privalizatiuii ol’puhlic 
s a i i y  comii iui~xaliona b o  l l i a i  public safety agenc~es ivuuld l iave t i t l t .  IO l l ie speclrum they own: 
( 3 )  creatioii 01 il fedcr;il spectrum budge! io  show cosb  and benefils oCspecirum used hy eacli 
;overiinieni agcncy Medium d o r m s  include: (4) su1;~hlishnienl orexhaustive overlayrighis il l 
~ l i r  T V  hancl, m thar every channel in  every inarkel would be used. Also, grain1 cxislmg wireless 
licensees coinpletc Ilexihiliry (5)  Graniing ofundtrlay rights and a l low U W B  and don’t allow 
incuinbciil operaturs lo block U W U  by claining inlerrerencr problems. Large retorma Include: 
( i r )  Ahulishing ihc  FCC and replacing 11 w i h  a Spectrum Court; (7) granling de novo entranls a 
prc\iiinpiivc iiglii IO use unoccupied trequcncies; (8)  allowing uiiregulared 10%’ power local a i ca  
wreles,  dcvices, (Y) Grantiiig compleie l lexibi l i ly  10 exisling licensees; ( I O )  abandoning 
arimiiiislrnlivc license auilioriLations and rcplacing thein wii l i  pule i i i lerfcrcnce adjudicalioirs 



Ilitwtiyli ii Sprciruin C w r l ;  ( I  I )  Rrcnsiilig competiiion or aniiirusl policy to lake into KC~UIII 

y icclrui i i  ownership in evaluating inaikel coinccnlralioii: and ( 12) making clear h a t  Congress, 
i i i l l i e i ~  Ilia11 LI rcgulaiory agency. should lmpose tiixri and subsidir.; related to specirum uti l iu11on 

17. T . W .  Harlct t  kind B.C.L. Boliek, “Use of Designated Entity Procedures in 
Assigning Wireless Licenses,” 5 I Federal Communications Law  Journal 639 ( I Y Y Y )  
liiiii: ~ r ~ ~ u . a v i . u i ~ q ! r ; i i i . ; i i ~ a ~ I ~ ) O ~ S . ” d f  

l~ l ie re  w a b  a signiticanl loss in  coiisuiner surplii5, i.e so ca l l ed  “deadweightlosa.” due io 
Ilic use o lsub id ien  to ilzsigiialed c i i t i l ics in  the PCS C block 3uci1o1, 2nd the Regional 
i iarrwhai id PCS auctlun. The use o f  l l i c  designated ziiiilies led to a delay 111 the provision of 
serb’icc to coinsumers, dowed [he envy orviable cumprilioCi and rcduced die a lnout~~  ormoncy 
i i i i l i i r l ly  piiydhle lo  t l ie  Treasury fur the auction by  allowing payment spread over a numhcro l  
yc;rr\ n’itli ii helow market raie d i i i l e i e s r  on ihc future paymrnls On i l i z  ollier hand. Hade l i  and 
B o l d  alsu suggest [hac becusa o f  tile subsidies rlva,lablc 10 designated eiiiitiec, they may well 
Ih<ivc. bid LII) i i t icl ioi i  Iprices to Iiighcr levels thui would ha\c happened wiilrour their designatcd 
C l l l l l )  slal1i.r. 

18. 
Access’ to Radio Waves,” 4 I J.L. & € c o n  805 ( I  9YX) .  

T . W .  Harletr. “Spectrum Flash Dance: Eli h a m ’ s  Proposal for ‘Open 

This iirticle challenges El i  Nuam’s property riglils a i l ic le ,  “Spzclruin Auclioiis: 
Ycslerday’s ticarcay, Today’s Oriliodox, Tomorrow’s Aiechronism.” published concurrently 111 

Tile Journal 01 Law and Economics (Oct. 1998). The iirlicle docs so on the grounds llnal ihe  
Ku;im iirticlr (i.e., analugiziny spread spcclruin icchnology or ai1 “open spectrum access” inodel 
ISr w c r a l l  spcclrum allocatini i  10 l l ie  Inletnel packet switching) coiifusrs defecls in t l i e  auclioii 
: i l lcu l io i i  regime with ihe iiiiwvative mechanism ofaucuonmg assignment, by failing lo  
;ippreciaie the etficiciicies gained by auctiuiis and not deliiiiiig useru! remedies for the problcnis 
The iiuilior argues ilia1 tlie specirum i r a s  originally regulated, starting i n  I921  under the Radio 
Aci, iiul hecausc orchaos aiid lawlessness. as i s  the popular brl ief,  but that the general 
applicauon o f thc  ciimmoii law “right ofusr i”or  “crespassutg” solution totiie commons problem 
\viis 10 preempt de\,elopmcni o f  such a general legal regime in k v o r  ofpol i t ical control in  the 
fiiim o l a  sialuiory solutioii promoting l l i e  “public intercsi.” The arlicle cliallenges Noain’s 
i ibvr i t io i i  11721 iiuctiums w r e  I ivored as a method for raiairig revenue?, auctiotis as barriers to enliy 
i i i i ~ l  Ipjoperry rights as lree spcecli iiilriiiyeinent. The ariicle suggehls l l i a t  Nuain analogy to 
111tcr1ie[ packel swircliing i) misguided and  lhai a bctrcr analogy would be coinpeling Iollwuyc. 
where ;ICCC.S,S provider.? charge compelitiur rates fur the U’IZ ol’the road The aiticle concludes by 
c i i t i ~ i ~ i i i g  Noam’s uplmsition lo large spectrum auctioiil i n  I.ivur of micrO-auctions and conleiids 
11iai Nm in  uiersialcs llie curleiit s l a l e  oftcclii iologic development and 11s abli ly l o  arrange 
Il~iccioinless Iratiic. l h c  arlicle siales t l i a l  Noain’s clearinghouse approach would I i k l y  
urerd iv ide  thc speciruin creating *igniiicanl lrai isaclioi i  cosls to rzasseinhle longterm rights 

I Y .  
Telecommunications,” Bi-ookiirgs /iflpei..v on Economic ActivirjJ, Micmcconumtc~ 1997, 
p p  1-38, hl l iv7wwa .nrhlcr:i  c ~ ~ n i . ’ i ~ ~ l l ’ ~ \ ’ a I u i ~ ~ ~ T l i e E f l e ~ t O f l t r ~ ~ ~ l a t i o n  ndl  

J.A.  Hausmain, “Valuing the Effect of Regulation on Newservices in  

This i i i l ic lc  es i ima lcb  illat cu?.l ofrrgularury delay in l l i e  provision of ilew sctvices, 
mclu<ling vo ice  messaging, and ccllular trlephoiie Using assuinplions and estimales aboui 
con\uinrr demand, pricing and welfarz loss, they estiinate losses of  about S I .27 billion peryrar i i i 

X 



coiisiiiner wrlliire l i i r  ~ u i e e  iiirssaging aiid ahout $50 bil l ion pcr year i n  coniuinrr welfare l o ss  
i i ~  cellular iclcpliune due to regulatory delay in authorizing i l iese new services. 

ZU. 
Competition and thc Public Interest," IEEE Communicat ions Magazine, December 

R.L.  Hundt aiid G.L. Kosston, "Spectrum Flerihility Wi l l  Promote 

1'195, pp. 2-5 .  

Tlic I iuc  sigiiilicaiice 01 the PCS iiuctioi is w a s  1101 ihi i t  they raised $7.7 hil l iun for the 
itc.;isury bui  i l ia1 Ihey Icd io i l i c  crcatiui i  0 1 3  large IYIICI~SS communication l i r m s .  What l e d  I U  iht. 

I N ~ C  \\.ireless iiivesimeiit boom " a i  l l i a l  l l ie  Cuininissioii al luwrd Hexibility in the use ul ' t l iat 
slxciruin Spectiurn Ilcxibil ity includes hoili serb'ice and lecl i i i lcal f lexibil i ly. We lneetl to slop 
ovci-rcgul;iiiiig coini i iercial i i i c s  ufliceiises. I i i i e r l i rencc  rcitrictions arc ailnililr io land zoning 
r r~ l t ~ i c t i u i i i .  The FCC' should sel m i i a  t i i i c r l rence r e s l ~ i c t ~ i ~ ~ l s  and then allow licenses to 
incgotiale iiiierrerence agrcemrii ls beiween themselves. Restrictions on allowable uses inl i ibi i  
coinpelilioii. rliid causc delay i i i  pro\idii:g innovative scrvices. Allowing flexibility ineans l l i a l  
I icc i ise \vi11 haie  i i iceii l ivei iu i i i v rs l  111 lechnology io m c r e a s r  cuinpetiiion, to take advanlage 01' 
m y  i i i i iovutiui is they <I lop mil they wi l l  not need lo r r v e a l  l l ie i r  idea in adbaiice lo  ilir FCC 
iiiitl ilius IC? cumpeliiors. 

I I o i w ~ e i ,  liill I lexihil i ly inlay iillu\r sumr inarkct failures and thus inay 1101 always be 
appsupriate. l'lw FCC should intervene to coiislraiii lecl injcal I lcxibil ity so many unlicensed low 
power devices can upelale witl ioul causing inierrrrcncc. tu ensure sutficieiit educaiioiial 
c h  Iilrzii's islsvisiuii prograinmiiig, to courdinatc cross-bordei salellite operotioiis. and io decidc 
wlisll ist 1uu m u c h  or IOU l i i t l c  u~'cr-llic-air ielcvision broadcasting i i  available iii specific miiil<cls 
compatwd tu utl ier use> u i t l i z  spsclruin. There may he otlicr sucial goals where flexibil ity \kill 
c i l l ic i  help or liiiider thc accoinplishincnl u t  iliuse guals such ;is ininority and female owiier$liil) n I  
busiiicssci. pIo\ isiuii ol'ruriil tclcphunc sci~vices, p lh l i c  iiitcrcst oh1lg;ilions of bro;idcasters. 

Witli rcspcc~ io  t l i i i isi i ionii l  iisues, some believe that sr l ic ie i icy inus1 he balancecl against 
riluity I lu i*e ier ,  i l ' a  coinpaiiy obtaiiis a windfall duc  lo  flexibility, i t  is because it has provided 3 
iiiwr iitlsactibe service lo consuiiiers. Also, the Coininisston's public iiiterest inandate should be 
IU inaxiiiiiLe cuinpeiitioii, iiot protect ii icumbenti floin coinpetition. Flexibil ity may cause some 
C L i s i o m m  10 be slranded wiihour a service provider. bui overall it is l ikely to iicrease choice5 for 
consumers. 

A l l  Ktilui-s spccirum dIIuc:iIiuiis ahould p i o \ i d r  seivice and ieclinology l lenibil i ly Al l  
reiiiiiiiiiiig speclruin sliuuld bc cx l iaust ive ly licensed using overlays. 111 general, users should be 
g ive i i  e ~ c l u > i \ e  r ig l i l~ .  Specirum rights should be transferable. Finally. service and tecliiiiciil 
ire\ii 1c1I01is oii existing licensees should he reduced 

21. 
Fashioning Regulatory Substitutes for Market  Controls,"S2 Vanderb l t  Law Review 
I705 (I W Y ) .  l i l l v : , ' ~ l a ~ ~ . ~ ; i n ~ l c i ~ b i l t  c i Iu i lawrev iew, '~~o l j2 ( r /~ ,eur )o~.n~ l l  

H.J. Krent and N.S. Zeppos, "Monitoring Government Disposition o f  Assets: 

Moil o l ' i l i i s  ar t ic le  diacussrs l l i e  sale or lease u f  Gourrnnieiit assets utlier than l l ic 
Irci]ueiicy spcclluin ur r x i o  licenses. (ioLeriiment sales and leases otpuhlic a S S K l S  such a i  oil 
i i g h t ~ .  public lmid and iniiicriil rights, a i d  cveii rights I O  use i l ie  eleclromagnetic speclrum, tiinbcr 
sdcs. iiiitl the clispoailion ol'real ?stale l iave gcnerdlly beeii deplorable and sold a1 a rraclion ol'lhe 
iniiirl\el Iprice. %lethods sliuultl be used, wi l l i  legislative changes where necessary. to al low the 
gu\'rimneni I O  maximize i t s  rcturii oil i t s s r t s  sold or leased Ilowever, the disposition u l ' ab sc tb  
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4. Transi;.raht!it?. ~ Cmisswn and admms\ion rights would hc translerahlr a t  the discretion oflht. 
Iigli~lnoldr~ 

M m s i a n  also colsiders vdietlier the i i i l ierent variability in radiaiion outputs and t l x  
iccliniques uhrd Ibr cnlorcemcnl are consIsleII1 with a s y i l c i n  o l p r i v a l c  property n g h k  and a 
in ia rke i  ~nrc l i ' i i i im,  2nd cuncludes i l i a i  such a syslem would aclually result in greeter technica l  
el ' l ic iei icy. 

R e p r i l l c s i  u l i l i e  iiiiliiil i i islrihuiiwi method, l l i c  niarkei w i l l  eventually reallocaie lhc 
rigl i ls 10 1!!21r I l l o i l  bAu> ib le  USC. l i l t t i i l l  ~l isir ibui ion should l ~ i k e  pol i l ica l  expediency ii ito 
: I U C O L I I ~ ~ .  i d  IU the e x i s i i l  possible, niiiiiinize the l i a i i ~ i c t i o ~ i ~  costs ut lbrt l ier rrdistribulioii. 

When iiicreases in value accrue to i l ie  owner o l ~ l i e  spectruin. t l i r re  are i n c e n l i v a  to 
i i i i i o \ a l e  a1id i ipdate lechnology. "Like" ser\'iccs wi l l  ieiid 10 cluster logether because tlic value 
ul i l ieir righis u,Ill be greater. The public seciorcan exercise rights oremincnl domain 10 
~cpurcluse  speclruni i f  there is u sirung i ced .  Moiiupuly wil l  be discouraged irihe inunopolist I S  

in01 given i l i e  resource I'rac 01 charge. 

('in) Iiccdoiri I O  relax llir cuircnt sysleni o i i i g ' d  inp i i l co i i l i~o l~  u i l l  improve tecl i i i ic i i l  
c l  l icicncy. 

24. E. N o m ,  "Beyond Spectrum Auctions: Taking the Next Step to Open 
Spectrum Access." Telecommunications Policy, Val. 21, No. 5 ,  Elsevier Science 1997, 
pli. 461-475. 

Noim ~1iIvoc11cs a new 1posi-auctiun paradigin for spectrum wliicli l i e  ca l l s  "open access," 
wIiicIi uill sooii he inatlr pussihle by i i e w  lechnolugiec. Users can enlrr ipectrum wiihoul an 
c '~c Iuc i ve  i i x  I i c r i i sc  b y  huymg access 1okeits. the price o l w l i i c h  v a r i o  witli coiigeslion 

Liceii5iiig iniposes irrslriclioins oii free cpeecli. and LO Ihe extenltecliiiology makes a l ess  
r m i r i c ~ h v c  icgiinc possible, h e  governmen1 i b  obliged to i n o x  lowdrd allowing grealer lieediims. 

Auciions ~ I ' e x c I u ~ i i ~ ~  use licerises lhave other drawbacks. 'They are primarily a revenue 
I W  ol'tlie iederal governmriii. a i id  tlierelbrr, reVenue needs wi l l  determilie auciion policy. They 
iuc used to ftiiid currenl concumplioii BI Ihc expense or long run ~ S S K I  managemenr. Social viilueb 
arc i io i  reflected 111 auc1iuii bids. Auctions are a barrier LO cntry aid eiicourage bidding consorlia 
iiiiil an uligopolistic inarkel slruciurc 

The piupused ul)eii access syslem I S  nul curreiiily possible, allhuugh suine parts are 
li;lsible. Pncl\els orlransmilieil iiilbrm;itioii would cariy w i th  l l i rn i  electronic lokcns. wl i i c l i  
uould be I r i ins l r red (I.?., paid) at variuus lollgates and accesz points. Spot and futures iiiatkels 
in ~ iccess  loliens would CXISI. Such a system would convert upiront f ixed costs io marginal ciistb, 
rccluec harrirrc lo  enlry and encourage coinprlition The curreiilunlicensrd syslrm is  similar in 
ie r i ns  ofnon-exclusivr accesb. hui  because it relies 011 eliquellc 10 inanage congestion. i l  caiiiiul 
guarantee access wl ie i i  demand 15 high. 

... 
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25. 
Access," IECE Comnlifniculioti,s Muguzine (December 1995). pp. 66-73. 
liltp.;lwww columbi;i edi i~dlc~w~~lc i t i :c i t inoai i i2  I .litinl 

I;. Nixim, "Taking the Next Step Beyond Spectrum Auctions: Open Spectrum 

Aucuiiiis arc ptcferiihlr to llic speclrum allociilion ryslrms o l lhe  past. hul they inay no1 
hc ~ l i c  hcsr syaicin for (he fulurr. This paprr milker essential ly the same arguineiirs tor an open 
~ I C C C S S  qyslctii ;1s#23, a h o x  117 addition. Noain makes the lol lowing points: 

Somc argue Ilia1 w~thoui e x c I u s ~ v s  sprctruin Ilcrncing, l l i c rc  may be less invcstmcnt. but illc 
cerlniiily uI '  I ice i is i i ig  should be b;ilaiiced with t l ic  enhanced competitive environment ofa i i  

I i iws I i i i c111  1;ikcs place 111 oiher induslrics wi lh i iu i  ownership otal l  of thc  inputs. Cci~luiniy uI' 
 upp ply c i i i i  be addressed lhrougli l l i c  devclopnisnl oftiuturcs markets. 
Coucliiiig tlic discussiun ii i terms olproperiy riglils i s  no1 Iielprul, sitice Iraiisferable 
iirrqueiicy access i s  jus1 a r  inucli a property right a \  IS fec simple ownership. 
Auction wi i i ie rs  are unlikely to hecoine good managers ofan open aysrem because rliey wi l l  
l ia\ 'c i i i tcresi i n  deterring competitors. The relalively sniiill piecca ihcy uwn uill l imi i  l l i z  
hzne (.I I s  o I_ li~equency ag i I i ly .  
Noain iii;ihcs c l z i i i ~  !ha1 l ie  departs l k o r  Paul Bardti ;ind Cirurgr Gilder i n  advocal ing l l i e  use 
o l ' a  Ipricr inccliiinism lo inaiiage scarciiy. Th ry  wuuld rzly 011 lechnology alone. 

. 

26. 
111 tp. ' ~w\ rw. i~~ t i rna la~ t i ch icugo .ed i i /~ lE /ahs t rac ta /4  I2rub.ht i i i l  

G. Rohinson,"Spectrum Property Law 101,"41 J.L. & Econ. 609 ( I Y Y X ) .  

Robinxm rxpands 011 n paper by Shclnnski aiid Huber (#32. beluu) wlio show ihat. i i i 
p iac l ica l  lrimr i l 'nol i i i theory. spectrum licensees already arc in  possession ofmosr of t t r  
cssci i l ial  charac1eristics ofprupcrly: h e  righis Lo exclude. lraiisfcr. and use. and a renewal 
chpeclancy, L s l i i c l i  prolecls "inve~lmeiit-b;icked cxprclal~ons." Kohiiisoii poinls uut I l ia1 as  long 
a \  ~pi~hlic i~ncrcs i  uhligalions are upheld, I i c r l l s r s  caiiiiol rully be ireated iis properly and, 
tlicrclurc, Camio l  Freely he tr;ided. Tliis prevenls efficiency enliancing reallocations. Signil icaii l  
piiblic intercsi uhligauuns iiiw still mainioincd only 111 broadcasling, allhaugh even i h r re  ihey are 
hrgc ly  syiriholic. Bruadcaslers liave n strung inlcresl iii iiiaiiilaining their public interest 
iihligalioiiu. u l i ic l i  ;ilthuuph t i i \ ia I  i i i praclicc, l i ave  alloued ll irm io make Iucriitive deals f i r  
s p e ~ t ~ u m  access. 

27. 
Good lntcntions," Stanford lnsl. For Econ. Policy Research (2001). 

G.L. Rosnton. "The Long and Winding Road: The FCC Paves the Path with 

Allhougli the FCC has indicated 11s inleiilioii 1 0  i i iove Iu  n i i iorr inarkel-based sysrein u l  
specii~uin a l luc i i t iu i i ,  a iiuinhei or receiil examples iiidicare rh;it inarkrl failure exceptions iirc inure 
frequently i l ic irule. The Commission should iminediately i n a l e  ilie move to a l rur  marlcet system 
by srl l i i ig l l rxihle hceiise riglits IU specuuin wliicli has been l ield hack fur various reasons. 
Iiicuinbcnl mlerests and polilical iiitercsis are Iwoinajor roadblocks lo Increasing f l ic  usihle 
m m u i i i  nf'speciruin. I7ossron I I Iustraks liis puinl w i h  h e  following case studies: 

. 700 M H z  Guard Band.. Many polil ically inotivatcd reslriclions on usr and leclii idogy niey 
v a u l t  i i i  in,inagers being unable IO use the hand piolitahly and r f f ic ienl ly ,  which wil l  I lkely 
iprompt ihcin to lpeiitioii I l ic  FCC for inure flexible use. 
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Satellite and Tr r r r s t r i a l  Uses ~ Rossion puinla tu the OUSINorthpolni c i w ,  and petitions 
Ibr leriecli~iii l rights In l l i c  2 Gl lz  Band and For lerresliiiil repeaters by XM Radio a b  siluiitions 
111 w l i i c l i  llic FCC l i i l cd  io  define liceiise righls l'ully ahead of time. 
DBS Satellites - A prohihilion against allowing Canadiaii DES providers Lo servc US 
customri~s exaccrhatss iiii already conceniralcd US DBS inarkei. 
CARS Band- A very na r iou  delinilion o t w l i o  iney operate ii i the I 2  GHz CARS ba ld  lhas 
iproinpled ii ~ptopu\:il lo  expand ( l i e  definition slightly. II uould he mnre el'ficlrni to ope11 1112 
h,i111l Io more I lex ih le  use. 

111 ortlcr Io I k i l i l a i e  grll i i ig unused speclrum riglils out into tlic markei. Rossion proposes 
d Iicsnsiiig iiiioiiiinaiioii" procsis Paimcr  idcntifying rlglils they are inreresled ~ i i  wuuld subiiiii a 
iiuiniiiillinii io i l ie  FC:C Nominalions would be kepi secrsi during tlie fil ing window. l f n o  oilier 
p n i y  subiiiillc(l a inurunlly ehclusiivr noininaliim, l l ie  ;ipplicani u'ould he gra~iied a license tor 
11i1ii rigli i. Ail  auclinii would be held io rcsolve conipeil~ig applications. 

111 ad1Iiltuii. the interlerence respolislhilmes ol'liccnsccs should he c l a r ~ l i c d  and dcliiied 
ii i I z ~ i i i i  o le in iss io i is  railier l l i a i i  inpuis. Secondary lrades should be allowed to take place 
el'licieiilly Sp i rad spcclrurn leclinolugics should be allowed 10 operale "under" oihcr licciisees, 
il'pusslblc. 

28. 
Prumote  the Public Interest," 50 Fed. Coinni. L.J.  I (1997). 

G L. IRosslon and J. Steinbrrg, "Using Market-Based Spectrum Policy to 

Rohsron and Sleii ihcrg ptoposc a sel orprinciples 10 guide tl ie FC:C in i l s  mission 10 
mikiinize i l ie  public irilerest ralue o f l l i e  spectruin. Because [lie Cominissioii caniiol fully know 
or predict I i m v  inucli coiisuiiicrs value different services or what teclinobgies are practical or 
piissihle. i l  inusi l c a ~ c  Ihssc dccisiuns on how best to U ~ K  t l i e  spectrum tn a decentralized 
i i iarkelplace. It should inake available to the inarket tlie righis 10 as mucli spectrum ac pocsible 
i v i l l i  ;is lcw restrictions as possible on liuw 11 can he used. In order to m i n i l n i x  1rai isact ioi is 
cobis. i hc  FCC sliould i n i l l a l l y  configure liceiises opl i i i ia l ly  lor l l ie  s t rv ices they wil l  most likely 
he i i x d  Tor. h u l  II should permit aggregations and disaggregations as iiecessary. I1 should weigh 
ihil hrncl i l \  0 1  u n l i c c n x d  LISCS orspeclrum w i l l i  ihe COLII orkceping rhost. ban& out ~ ~ r c x c l u s ~ v c  
u x  I he 1,C:C' 4iould Iiroinoir. a ctimpetitive induslry, and be prepared LO intervene when there is 
I l l i l r l<ei power. 

The Coniinissiuii should permit inaxiinuin flexibil i ly oCrour lypes:  i i i  service use. in 
lccliiiology and cquipnirnl, i i i haiidwidlli and geographic scope, and iii implementation (wlicn ;mil 

alicre Itceiiaees build out) 
I l l lci~Tcrence coiicerns. 

111 gcner;il, lcchnical and use flexibili ly should he li iniled only by 

Wl ic i i  tlic ina rkc l  h l a ,  such as  111 providiiig ihe socially oprimal amount otpublic guuds. 
ilir FCC ~ i i i i y  iierd 10 dcdicarc spcclruiii Io lhusc uses. 111 m a n y  cases, Iiowever, Ihe governnienr 
c u i  provide aubsidics lo  faci l i lale rpeciruin license purchases by rlie providers oflliuse public 
services. Public interest considrraliuiis inay also prompl soine restrtciioiis on services, sucli as 
requiriny broadcaslers io  provide cliildren's TV programming, but l l ie  requiremenls should be as 
I lcxiblr  as posrible. 

111 inoal cascs, coinpetilive bidding I S  the h s i e s i  means ofputt lng the spcclruin into l l ie  
I i ; i i~d\  o f i l i ow  wlio 1*'111 put II IO 11s most valuable use. 111 olhcr caws, the Coinmiasioii should 
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scch io use fcch approxiinaliiiy opporiuiiiiy cusis as a means irf nllocaliiig scarce spccirum ; ~ m m g  
C l l l l 1 l ) e l  “lg LIW11. 

The (ommisaiuii ahould proinotc cerlamly aboui Ihr coii t l i i iuns of specirum use I ICC I I~~S  
hy Iiruvidiiig tleuibili ly upfroiii. so tha l  l icensers do no1 iieetl tu petition Tor changes. A 
reauunahlc cxpecu l i r in  of‘rcncwal wi l l  encourage inveslment. l rpubl ic  inreresi coii.;idernliuns 
require t l i i l l  h e  FCC reallocale spectrum. incumbents sliould be fairly aiid etl icienlly 
cl,lnpcllsrllcd 

l-lie U.S. should lielp priiinolc global iiciworks by cooperaring mid cooirliiiauiig wilh 
iiiiciiiiiiiuiiiil iiiicresis. 

29. 
Telecommunications,” 2000 U. Ch i .  Legal k. 85 (2000). 

14 Slielaiiski, “Competition and Deployment nf‘ New Technology in U.S. 

Shelai iski exa i i i ines liow i l ie  iiiiroduciion o f  i iew lechnology in U.S 1elrcommunicatioiis 
1i:is Iiislorically been rclated to inarkel structure. Thmrelical aiid einpirical evidence on the 
rcliiiioiiahip be iwee i i  l i r in  s ize aiid iiiiiov‘iiioii 111 the geiieral economy is ambiguous. Wi th  
w s p r c t  IU i i i i lualry cu i i cc i ih~ iu i i ,  l l ierr i s  suggrsiive r\wdeiicc lirins i n  ic i lhsr  vrry coinprrit ivc 
i n 0 1  i e r y  cmiceiilrawd indusiries are more iiiiio\’ative. I l e  examines ten cases o f  iiew lechnology 
dt., r lo l i i ne i i l  1 1 ,  d ie lelrcoininiiniciitioiis sector. 

While iiiiiub’alion uccurizd uiidcr varying markcl sIiucIuiza, lliz deploymenl limes weie 
(;\siest ~ l i e i i  I irnis w c i ~  111 i l i c  inosi coinpeiitive eiiwroiii iri i ls. Slielaiiski draws the policy 
impl icauon h i r l  wliile lheie may be cases i i i  which there are lracleoffs betwren Innuvalion a i i d  
coinpeiitiuii, ilic. prcsuinpiioii should be 111 r a w r  ofpreserving competilion. 

30. 
FCC,” 2000 L .  Rev. Mich. St. U. Det. C.L. 3 (2000). 
1illp !i~ww.dcl.etlii:lawre\~’21)00-I/ShcIanski IRcvision.hlni 

H.  Shelanski, “Regulating at the Technological Edge: New Challenges lor  the 

This >lieecli inakes geiieral point5 aboul l iow ih r  FCC ‘ 5  regulalory policy should 
p .  . i i i l i i a t e  ’ 

31. 
Wireless ‘Carriage’,” 97 Coluin. L. Rev.  104X (1997). 

compctitloii dnd Ibsler imioiatioii, and promore access to new technology. 

H. Shelanski, “The Bending Line Between Conventional ‘Broadcast’ and 

By prinniltiiig I l i recl Broadcasi Saic l l i i r  (DBS) uperalois lo deliver wireless wrviccs mid 
~ > r u g ~ ~ n m ~ n g ,  willioui Iequirii ig the public iiilcresL ohligalioiir iradiliuiially carried by 
bioadcasters, the FCC l ias blurred l l i e  iradiiional distinction bclwzr i i  broadcasiers and wireless 
ci inirrs 

32. 
Cnmmerce,” 14 Bcrkeley Tech. L.J. 721 (1999). 

H. Shelnnski, “The Speed Gap: Broadband Infrastructure and Electronic 

The growth ofelectroiiic coiiiinerce wil l  depend iii l x g c  pari on l l ie  capability o f  
hrcudband and iis availJbility LU resideiilial consuinrrs. Hourvet, regulation of advanced 
SCIP ice> inlay slow Ihr deployineiir olbruadband and adversely a t fec l  priczs raced by consumers. 
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33. 
Radio Spectrum,"41 J.L. 8: Econ. 581  (1998). 
Ii l ip., i w a  ~ . ~ i ~ i i r n a l ~ . i i c h i c a ~ o . ~ d u i J L E : a b s t r n c t s : 4  I 2shc.liti i i l 

H Sliclaiihki and P tluber, "Administrative Creation o f  Property Rights to 

Al ihwgl i  t l ie Coininunlcations Ac i  o i  I Y34 expressly prohibits private ownership o f  
specl ru in ,  i l ic FCC sii lcc l l i c  1970's elreci ively l i a s  bezii increasing [he properly righis that 
s p e c l i m  licensees liold. This has heeii accomplished ihrougli substanlive a i d  prtlcedural 
ircgdaiory rc lo rm ofhol l i  the Irali%iiiission andrrccptlon rnds  oflicensrc riglitr. Thr FCC l h a i  
i i ic iwaxd ll ic rriicu-dl c~pcc lancy  and lowered il ic coslufrenewii ig licenses. It Ihas reduced the 
hon oii Iratficking lruin 3 y e x i  10 oiic year, ani1 reduced l l ie cri teria l h a l  inust be considered 111 

a l l o i i i i i ~  I r a i i c h s .  Bru~tdcasieir are allowed more leeway o\'cr public iiilercst concer~is I" leasing 
OI ~ u h d ~ v ~ d i i i g  llirir i i i r l i i i ie. The FCC I i i i s  given providers inure freedom over whai use IS imade 
0 1  i l icir s p ~ c l t w i i i .  cspc.cially it1 cxzinptiiig DBS and other subscriprioii servicesfroiii bruadcaster 
puldic i i i t e i es i  respon\ibi l i t ies. Ai  l u s t  iii pari. (his dcrcgulaiion rzprcseii is a n  ideological s h i l t  
l l i a l  occurrcd during t l ie  1980's. Limited degree o f  use flexibility are now permitted. The FCC 
Im 111wetl a \ w y  froin slricl c o ~ ~ i c i i i  regulalion orhroadcasreln, allhough 1 1  re tams some i t ihencc .  

Wliilc lliese reibnnz generally involbe yivii ig licetisees inure coiit iol over the 
Imii iwissioi i  side ofspectrum coinrnuiiicatioiis, a complcte buiidle o f  rights would involve 

l i i i l e  puwci I U  protect t l ieir Iprogram\ froin unaulhorircd commercial reiraiismissioii, hut 111 rccci i i  
yeit is llir coii i ls. l l ie  FCC ant1 C'ungress l i i ive inoved i i i  (lie direclioii ol'graiiliiiy broadeslers 

coiilrolling Iiuw Ihc i r  sigiials are rcccived, as wel l .  Broadcasters lraditioiially have liad 

mor2 r lgl l l i  I,, I h d l  arc:, 

34. 
Econnmics: A Review and Assessment," I1  J .L .  Ccoii. & Org. 335 (1995). 

H. Shclanski and P. Klein, "Empirical Research in Transaction Cost 

'Traiiu,~clioin custs  zcoiiomics (TCE) deals a~itli how trading partners ~ [ i l i z e  contracts or 
cu\cr i ia i ice ar ia i igenien ls  Iu protect their iiiteresis ii i exchange relatioilships. For example, 
p,\rIiicrs in$esiii ig 111 a \peci l ic  assct inay wan1 lo imergz i n  urilcr LO aligii l l i e i i  i i i lercsls iii using 
( l i e  assel ~ I e .  Ilirough vertical or liorizoiilal iiiiegratuii. Implicit i i i TCE i s  [he idea that 
ubs~ tncd  iiih1Iiuiional arrangements I i ave  wine abour as (he rezuII of iniii imiLing soinr zet uI 
i rans : i c i \m \  cohls ,iino!ig parlies. Shelanrki and Klein cxainiiie soine or lhr theoretical 
i inpl ic~i l iu i is o l  TCL a m i  e i i ip i r ica l  sludns which atiempi lo  v;lliddte them. 

111 gciicral, Lliese siudien a ikmpl  lo  explain a governance structurc lolr a panicular 
m lus l r y  i ib  ,I I i i i ict ion olsuch features as assci spcciticity, unceriaiiiiy about the rrlatiuiisliip, the 
cuii iplexity oI'I l ie trrlnsiictioii iind die frequency of lrade. The authors loukai a large nuinber nf 
sludim wl i l c l i  ilicuz on both formal and informal coiiiracliiig iirrangemeiils aiid conclude lliiil 
u \c r t i l l ,  (here is quite shong evidence that Irdiisactioiis cosls alguinenls a r ~  important in  
mpl;iitiiiig i l ic iiiiturc o l these relaiionsliips. 

35. 
Rights," W e w  America Foundation, Ap r i l  2002. 

J . l l .  Snider. "Who Owns the Airwaves? Four Theories of Spectrum Property 

S d e r  eimph;isiLes tlint policy analysts should lay UUI a l l  valid policy cunsiderations, 
~ c ~ : t r d l c s s  ol'polilic;il coiisidereuons. I l e  believec (hat policy analysls should clearly distinguish 
bclwcen wli i i i  are poliiicel xiid public policy issues relaling lo (he a11ocaiion ofzpeurum. 
To\v;irds this goal, Snider d~scusses four theories ofspeclrum properly rights as they would apply 
10 1wa1 TV bruadcasters. The License Theory sugpesk lhal siiice license irrins itre currriitly 
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l i i i i i led (eiglil-year tzriii i o r  hroadcastsra). all broadcasispecirum could eveiitually be reiurnrd to 
llic puhlic ai i t l  Icallocaled will? (io special colnpeiisauon IO h e  broadcasters. The Seiv lcc Tlieolq 
i k o u l d  a l low broadcasters io I"oride tlir same s e r v ~ c e  ( e . g  i l i e  p r u ~ s i o n  orone slnndard 
( l c l i i i i i i o i i  rtialug T V  signal) 'IS rcchndogy cliangeh but would rorce t l ie  broadcasters to returii 
c'ices) spccliui i i  resulling Cion> improvemeiitr in technoloyy. The Spectrum Theory holds that 
iiicumbcnrs liiive rull r igl i l i  111 perpetuity to i l i e i r  specuum. iiiclutiing a l l  residual rights, wl ie iz h e  
lmi residual i i ieai is a l l  righls to provide services not explicitly granled in the license. The 
I-ehciisraum Theory Iholds t h a t  incumbents have full righis no1 unly io  h r ~ r  licensed spectrum. 
hul  io the yuiiril bands surrouiidiiig Llie spccrruin (hat proiccts ileii sigiials froin inrerferencc. 

36. P. Spiller and C. Cardillo, "Towards a Property Rights Approach to 
Communications Spectrum," 16 Yale J. of Reg. I (1999). 

Spil lc i~ advoc;ile? a properly riglirs appuacli 10 specrruin usage and advocales the 
d c ~ ~ l o p i i i e i i i  d s  markrl  rur unrestricled rradahlc pernuis 111 speclrum. To impleinetit t h i s  policy. 
Spi l le i  belisbcs thai Congress should snact legislalion nian(l;tliiig tlial the FCC grant full propeiiy 
riglils lor specli um usage Sub\equeiilly. ihe judicial branch would bz respansiblt: for 
ziili>rceineiil u'itli regard lo poreiitial iiiterfereiice problems. Spiller describes Ihc strucliiral 
iiiitidaiioii mhtc l i  h e  believcs wuuld allow for a inarket iii iradable spectrum peimits. The 
Iicciisee woul i l  he graiiied i l i e  right io use h e  spzctruin for anyservice lhat he chooses atid l l ic 
riglil would hc defined iii tcrtiis o l u ~ a g e  oroulputs. Thal is, Ihe licensee would be granted i l ie  
iiglit to l r a i i s i i i i l  ovcr a parliculai band ant1 o w  a pariicular geographic location. This property 
righi ~ o u l d  itssume ii inaxiinuin field srrei isl l i  a1 t l ic  bouiidary of the coverage area and inanmuin 

1, oiuut-ul-b;iiid elnisstoiis. I i i c ludcd  is ii rigli l to rl iiiiiiiinal ;iccepiable sign;il 10 iioise laltu 
;is long as d i e  iiglii lholdei iiiainliiins a iiiiiiiinuin f ie ld slreiiglh Additionally, tlie right wodd he 
mmsfcrable as w e l l  LIS parlilioiwblc. 

Sl>iller's paper also includes a review d N e w  Zralanil's and Guatemala's expericnccb 
uiili hpcctruni property rights. New Zealand's I Y B Y  Radiocoininuiitc;ttioiis Act authorized l l i e  
Mini s t ry  ofCoininerce io iiilruduce tradahle specrrum rights New Zealand's experieiicr thus far 
does 1101 appear to be very succeisiul as only a s ina l l  ainuunt ofrpectrum lias been suld lo 
i i idii iduals and  i n d i  o l t l i c  specirutii i s  iiot being use(I. Spiller bel ieves that New Zcalaiid's lack 
ill sticcess l h a ~  ilirce possible expli i i i i i t ioi is. Therc may be a lack ofdeinaiid Tur specrruin duc LO 

New Zcaland's low pol~ulaiioti deiisily. hddiliunally, l l ie  syaiem was  wily iinpletnented iii 
Ceri i i i i i  limited hands. Finally, tliere were problems w i ~ l i  rhe second-price auctioii process r l i a l  
W A S  i inplenienied. Unlike N e w  Zealand, Gualeinala was able 10 successfully implcineiit a tolal 
~prupci~ly righis approach lu speclruin uttItLii1ioil. Spiller belicbec l l l a l  llle Situation 111 Gualeinala 
imuic closely ieflecls rhe poleii l ial success ihar the U.S. would exprrieiice i f a  ptoperty rights 
iipprwcli were lo  be tmplemeiited 
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37. T M Valletti, “Spectrum Trading,” Telrrommi,nicaiion,P folic);, 2001 
1ii11>. .  ~ ~ \ ~ ~ \ . \ ~ . ~ n s . i c . a c . ~ i k ~ t o i i ~ i i i a s o ~ ~ p c c t i - u l n l i - a d i n n . ~ , d f  

V ~ I I I ~ ~ ~ I ’ S  1):iper i s  based partly oii work done Ibi OFTEL, thr UK radiucornmunicationr 
irrpuldtur, and locuses on UK and other European spectrum inanagemeni regimes. H I S  primary 
pi11111 is I l ia1 i l  is iiiefficienl in rigidly define spectrum a l locauon i .  ev rn  ifspectruin I S  eftictently 
w i p e d  wirliiii lhose allocalions. H e  recommends a syslern o f  specrrurn trading 111 which I‘ully 
I lwh l t .  iranslerable rights are giveti or sold lo licensees, who inay t l ie t i  lrade tliem. The regulator 
w i l l  l h v c  ii r d c  111 corrccling market railures. hut I h r  presumpiiun h u l d  bc ihat  the ,market will 
i c d v c  prohlciiis uiilcss ii i s  dcinoinialcd othrwise. Thr govcrnmcnr rolr ,nay include 
:tihili.aling iiilri fereitce dispules, enlorciiig aiitilrusl Iiius (although cuiicenrratioii should be less 
ol’ii  Ipruhlriii >+hen iiipiils of spectrum for an iiidusrry arc no1 lixed by rigid illlocatioii). and 
l icensing IUR power rquipnicnr Tor open access spectruin. Social objectives should be dealt wi lh 
iisiiic hidding crcdila, includiiig Tor llir military, bruac1c:istiiiy a i i d  public service. 

38. 
( ? ( IO1  ). 

J.M. Wdrd, “Secondary Markets I n  Spectrum,”lO CoinmLaw Conspectus 103 

Tlie iiuthor conleiids lhnt there i s  a speclrum drought lhal wi l l  impact t l ie markrl. Tlie 
iiullior explains lhai auclioiis only ensure t h a l  spectruni I S  put Io i t s  highest valued usc a1 the l i ine 
ol’1lie initial assigninenl aiid (ha t  posr-auction efficiencies are being evalualed in lhe 
Cumnissiori’s secondary tnarkeis proceeding. lir says lhal  specirum leasing has  brcn a 
Ireinsiidous succcss, hul l l i a r  i i  i s  hampered by cumbersome regulations resulliiig in uncerlniiily. 
I lr ltopes ~ h a l  cvcniually secondary rniirkrls wil l  evolbe into spot inarkels or rxchanges where 
bpcclruin I S  bought and sold. Tlie article analyrcs the current Conmission ru lmaking on 
secoiidiiry inai~kels atid predicts thr Commission’s l ikely course ofacl ion aiid suggests regulalury 
mid  slalurory cl iai igcs ru prepale for i i e w  lechnologiei and markets. The author concludes that Ihe 
Coininisston’s secondary inarker proposal clings roo cbse ly  10 i t s  ;idminisIralive coiitrol ovci  
rpcc~ru in by isrquiring licensees tu rclaiii control over tlieir speciruim, eve11 though they inay 1101 

I iavc oper:itiunal coiiIroI. Tlie aulhor believes tlial t h i s  model IS a disincentive IO Irazing and h a t ,  

i i i \ lcad, [lie Coinrnissioti should torebeer froin enrorcttig (he Iraditioixil control standards aiid 
assign respoiisihility lor leased hprctruin io  i l i e  enl i ty  opcraling ti1 i r .  

39. 
Woilting Paper No.  2 (Oct. 19x0). 
111 III 3 %  w u  i c c . t m  8 iircaus;Ol’l’: w d  i in(? iwmcr\~’urvwi>? . i d  I 

D .W.  Wzhbink, “Frequency Spectrum Deregulation Alternatives,” OPP 

‘The iiullior describes tl ie coiicrpls or”specrrum clrrcguliiiion” or “spectrum ecuiiuiiiics” 
a, le, ins rhal cncumpass no1 only auciioiis and fees but also less !reliance oii governmen1 decisioii 
mak ing  and greater lrccdoin rot the licenhce. The paper also clescribcs the rrequency 
niaii;igeincni ,yslem, problems associated with die exisring system, deregulaiury pioposals, and 
ol~ject~oris tliiii have been raised. The paper coiicludrs by Llie aullior listing rhc inost imporraril 
proposals ( I )  lie? licciise transrerabilily. (2 )  Itmiling petitions io deny, (3) al lowaiicc oll iceiise 
ah,~nny a i i d  resalc, (4) i i l louance ofgrcaler iecliiiical t lcxibil iry, (5 )  greater sewice flexibility. ( 6 )  
clcar but Iimiled propciry ~rrglt~c, aiid ( 7 )  rcduction in the nuinbcrofclasses ofallocaliona. Thr 
p<ipei also concludcs hy listiiig rhe inosl iinportanl bur coiiirorersial changes use o f  aucliotis and 
Iulleriey i i isici id or coinparative hearings nnd repeal ordislinctiuns bclween broadcasiiiig, 
conmio~t carricr aiid privarc radio systems. Thc author iioles lliat t l ie  must dilf iculr propos;il ICI 

iml,lenienr would be r l ie  inslilultoti ofspectrutn fees. 
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40. 
Spectrum: Why It’s Important, and How to Begin,” Cominunications Deregulation 
iiiid FCC Reforin: Wliaf Conics Next? The Progress & Frccdom Foundation (2001) 
(reprinted in 9 Media Law & Policy 19 (2000)). 

J . A .  Lisenach and R.J. May, K ~ S .  ‘* ‘Propertyzing’ The Electromagnetic 

T l i c  p q c r  i ~ d v o c a l e b  cliaiigi ng t l ic  s iewrdsl i ip inodcl ui’guvcrninent regulation 01’ 
spvciruin use Io ~ i i r  ul ’ ful l  uwllelsliip olspeclrum by the govemnent and [he private sector. The 
pi i lxr  dsscrihrs and crit ique\ y iwcmmcni rcgulauon olhpcctru~n, the pruperiy r~ghts  app!o;d, 
a n d  11s advaii lages ;indpossihlc Iraiisition techniques. 1 1  also addresses poieniial objections io  [lie 
ptwpuly riglit< model, and provides a parable imagining Federal Governinen1 control o l a l l  real 
csI;itc use. Thc auhoi  concludes by urging the FCC to contiiiue auctioning spectrum and easing 
res~iiclioiis oil auctiirnrd spectrum, to inove iiggrcsbively towards eslablisliing laii&like properly 
inglii 111 spec t r~ i i i i ,  a i i d  lor Coiigrcss lo codify these ch;iiigcs i i i  Title 111 of t l ie  Communications 
A c l  

41. J. M .  Peha, “Spectrum Management Policy Options,” / € E €  Conrmunicaliom 

This article examino spcctruin management issues and policy options for how spectiuin 
c i i i i  he uscd. drtrrinining which coiniiiercial entities cdn use speclrum and any associated fees, 
al id  pro!,icliiig speciruni for govcrnmeiit m e .  Tlie art icle explores the trade offs between policy 

for Iiiiliceiised, liceiised spectruin, assigi i inei i i  meclianisins (comparative ieariiigs, 
ind aucliom), ant1 govcrnineiil allocatiuii and assigiiinent of spcctruin. Tlie article 

cimcludrs by calling l i i r  addiiioiial i i l l uca t i o i i s  for u~i I~ccnsed hprcli-urn, t i le inlroducl~oir ormore 
mid~t. t -baied imccli,iiiisinb lor assignment olapecirum Iu cominricial mid government (i.c.,usiiig 
spcctruin I e s  paid ihrougli cunimerci:iI auctioii revenues based on coininrrcial spectrum auctw i  
va lues lor govcmineiii users) spzctruni users. Finally. the article cautions againsl the use o fo i i c  
i i inc spectrum auction rruri iur for annual expenditures by charging auction winners annual f2cs 

42. H. Saluado. M. Sirbu. and J.M. Peha “SDectrum Sharing Throueh Dvnamic 
Channel Assignment For  Open Access To Personal Communications Services,” 
/EEE/C‘C-Y.5 (June 1995). 

This arlicle rucuses on a narrow’ hand techii ici i l  su lu l jo~i  Ihai iises clccrnlrali~ed spectrum 
s h , r ~ ~ ~ ~ i g i o  jac i l i ta te open access ainong competing PCS operarors. Specilically. the articles 
pioposes using a system ol’dynainic channel assignment (commonsapproach) with anonymous 
irru\c partilioning ‘iinong iniultiplr PCS operators * l j i h  partially o\,erlspping iietworks and unequal 
I i i i l f i c  h a r e s  b y  l imi l i i ig   lie maxiinum nuinber ofchaiinzls as5igned to one cell sirc as an 
i n c e i i t ~ v e  lor operators to build inore cel lz  miller than appropi iating channels from competitors. 
Tlic i irt icle coiicludcs I l i a 1  allowiiig ii dynamic channel assigiiineiil approach (through Iicei iscc 
suh-lcitiiig) cuuld iiitruduce an opcii access inarket cnlry inrclianism lor potential PCS providers 
climiiiating wnsed capacity w lhou i  adjusting l i xed  spectruiii aszigiiineiilr. 

43. D.P. Kecd, “When Less is More,” Furifre Po.?i/ii?, May 21, 2002. 

Ths ilrliclc a rg~es thal by ctiopeiatiiig MC call find more speclruin capacity. Tlie article 
puali.; iii:it coopcia l ive iictwurL5, rathcr lliiiii uncoordinatrd poiiit-to-poinl cliannels, can he scalrd 
so ;I\ to incruse Ihe capacity ofspectrum wiih increases in the number of spectrum users 
cliinliiating ilic iieed for properly-like rights iii speclrum inaiiiiyeniciit. The author suggests ll l i i l  
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w e  nerd a rcyii i ic I l ia1 dllou’s spectrum based netlrorkb to inlcroperate and cooperalc 111 a n  open 
and experimental way, just as the l i i lenici did  

44. 
Part 6: A Free-Market Future for Spectrum,” l lcr i tage Talk ing Points No. I I 
Wahhiiigton. D.C.: Heritage Foundation, March IY ,  lYY6. 

A.D. Thterer. “A Policy Maker’s Guide to Deregulating Telecommunications 

This IpiI?cr ;irpues l l i i i l  virclcss apcclruin IS over-regulated and tliat Congress should ral<c 
h e  i i i l louiiig steps: ( I )  grant a permanent and absolute property right io current licensees with 
lul l  I l rx ibi l i ly.  (2 )  iiuclion as inuch speclrum as pussiblc, (3) pro\,ide Firsl Amendmcnl p a ~ ~ i y  
l)eIueeii w r r l i i i e  a n d  wirrlcss spectrum use, aiid (1) l r a l i s k i ~  a l l  rcmaiiiing spectruin auUior1iy 
l h i  lhe FCC and N T l A  to lhe couils, private cntilies. aiid a11 indepeiideni body. The paper 
coiicludes by ;irguiiig lhai sevei i  decades ol’quasisociiilircd Sederal speclruin maiiageinent I i C ~ v c  
tliiniiiislied cl ’ l icienl and innovalive use and that the creaiioii o r S d  propcrly rights and ownership 
w i l l  result 111 :I dramatic traiistorinatioii o f  spectrum. 

45. 
Terrestrial Uses and Users,” Chapter I 1  i n  Communications Policy and Information 
Technology: Promises, Probleins, and Prospects, edited h y  L.F. Cramer and S. 
Cireciistein, MIT Press (2002),  pp. 277-295. (Also can be fouiid a t  Federal 
C‘uinmunicaliniis Cominic?inn, International Bureau, 29th TPRC Conference, 2001 
1i i11~ “ a r x i ~ . u r ~ l l l i ~ ! c s . I ~ ~ ~ ~ ) ~ ~ s . l O  I OYYI IOOOI h . n d l )  

D .W.  Webbiiik, “Property Rights, Flexible Spectrum Use and Satellite v. 

Thii p;ipcriliscussra policy queslioiis raiwd by the ]proposals l o  provide terrestrial 
s c r i i c e s  in  s~1c1111c spzcirum aiid llir ORBIT A c t  wliicli forbids auctioiis lo select ainong 
muiual ly  exclusive applications to provide intrrnalional or global salcllitc services. The paper 
e x ~ ~ I o r e s  t l i e  questions oSllic exleiil 10 which a goveriiinenl ageiicy or speclruin users should be 
pcrinittril to mdhe  l h K  drterininalior orujheii speclruin sharing is feasible and under whet 
coildil lon\ and. un ii rclalcd issue, whether sharing should be aiialyzed differently dependiiiy oil i f 
i l i c  siiiclliic and terrestrial zysierns are untler the control o r a  single or separate parties. Thc paper 
rllsu explores die porsibility I l i a 1  the ORBIT Acl’s prohibillon vi1 auclions Tor inlernalional or 
cloh;ll salcl l i lc scrvicc use ,nay prejudice [lie allocalion urspeciruln anjay From iiiteriiatioiial 
wtc I I i t c  w r \ i c c \  i i i  Savor or iiuciioii revetiue-generating ser\’ices. The iiutliur concludca by saying 
illat iv l ierevei leasible. i t  would bc dcsirdble tu give companies inaximum exclusive propertylike 
right? to inake speclrurn sharing decisioiis and ihai the antiauction provision ofthe ORBIT Act 
r l i w l d  he repc;iled because i i i  IIie loi igrui i  i t  w i l l  l iarin satellite companies inure lhan providing 
tl iei i i  \vil l i  benefits. 

46. 
Rights,” C‘ i~ t~ im~mi i~~ i~ ions  ond the Low, vol. 9, no. 3, (lune, 1YX7), pp. 3 2 9 .  

D.W. Webbink, “Radio Licenses and Frequency Spectrum Use  Property 

This arucle argues ior e x ~ l u r i ~ c  properly riglils in specrruin positing that privdle property 
rigiila mj i l l  leiid 10 more e t l i c icn l  pruduction aiid use o f lhe  rcsourcc. I t  explains that private 
pioperty riglils rrquire three conditions: ( I)  the right lo  exclusive use, (2)  Ihe right to receive 
mc01i1e lroin tlic use ul’ilie reiiource, and  (3) i l ic right lo transier i h c  exclusive ube riglit in whole 
o r  i i i  parr tu others. The ;irucle conteiids that coninoi i  propetly rights. including for spectruiii, 
wc.,ihcii l l i e  iiicentive I o  usz llir resource ef t ic ienl ly  and to coiiserve resourccs since use6 callnot 
capiure ihe benelits orconservation. The arl icle describes ch;iiiges thal Ihe Commissioii made to 
broadcast .111<1 other spectrum service rules duriiig the IY8Os lo allow Tor inore tlexible services 
o ( I ~ ~ n p ~ .  sl iai i ig iiii Icasing. longer licensc terms 1w nuii-broadcastiiig licenses, and relaxalioii o f  
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rral'licking irulcs 10 perinil l ieer transferability oI'Ilct.nses. The arlicle coiicludes by suggesuiiy 
lliiii i l ie  Commission chaiige 11s rulzs io i i iuease ptupcrty rigliln by: (I) nl lowi i ig sccuiidary w e  
oii LLII privale, lhoadcarliiig. and cninniuii carrier frequencics, (2)  al louinp a l l  syslein uhers [ l ie 
ahilily 10 car11 proli i from Ihc sharing, leasiiig or sale ol'lheir cpectrutn use rights, (3)  the 
Ci,ngrcss repeal sect1m 3 IO(d) (Iiaiisl'erahility oflicrnurs) oi' l l ie CuinmunicJbona Act. (4) 
~ i i i r z i ~ \ i i i g  l l i c  lzrigili UI licriise Ierins 10 I 5  oi~  20 years or 111 perpeuify, (5) the grani ol 'excl i i ' i ive 
I i c e i i w s ,  ( 5 )  11111 t lexihi l i ly  uluse, ( 6 )  aucLions fur spectrum liceiises. and (7) repeal ofsections 
30 I :ind 303 ol ' l l ic  Cominuniwl iuni Acl(liini1s oii ilansfcrabilily olladio l icenses). 
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