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I. INTRODUCTION 

1. By this Notice of Proposed Rulemaking (Notice), we propose amending OUT rules to 
maximize the efficient use of the 3650-3700 M H z  band ("3650 M H z  band") and foster the introduction of 
new and advanced services. In broad terms, the central proposal of this Notice would allow unlicensed 
devices to operate in either all, or portions of, this radiofrequency (RF) band under flexible technical 
limitations with smadcognitive features that should prevent interference to licensed satellite services. 
Specifically, we propose to allow these devices to operate with higher power than currently authorized 
under Part 15 of the Rules subject to cognitive technology safeguards. In order to foster the development 
of the unlicensed use that we propose herein, we also seek comment on whether to restore a uniform 
primary allocation for all Fixed Satellite &ice (FSS) earth stations in the band regardless of the date the 
earth stations were authorized, and whether to d e l e  the existing w-primary alloutions for thc Fixed 
Service (FS) and Mobile Service (MS) in this band. We also seek commmt on other options that could 
also allow for the provision of licensed terrestrial service in this band. On a related matter, we defer 
action on the petitions for reconsideration of the First Reporf cmd M e r  (3650 Allocntion Report & 
Order) in ET Docket No. 98-237 that challenge the Commission's previous allocation decisions in the 
3650-3700 M H z  band pending adoption of final rules regarding the allocation changer proposed in this 
proceeding.' 

2. We tentatively conclude that F i t t i n g  unlicensed operation in the 3650 MHz band would 
foster the introduction of new and advanced services to the American public, espbcially in rural IVCBS. and 
will result in a mote efficient use of spxtmm. This band appears particularly well suited to respond to 
the needs expressed by the growing number of entrepreneurial winless intemct m i c e  providas 
(WISPS) who are today bringing broadband services to consumers in rural emas of the United States who 
have many fewer choices for such services than consumers in more populated arcas. WISPS have been 
asking the Commission for additional spactnrm for unlicensed uses to provide both backhaul service and 
broadband service to their customers.' Among the various alternatives we arc conridering, this spectrum 
is particularly promising in part because the incumbents - FSS earth stations that are limited to 
international intercontinental eaffic - arc concentrated primarily on the coasts, leaving available the r u d  
areas targeted by these providers. In addition, unlicensed use in this band would complement existing 
unlicensed operations in h e  2.4 GHz band and new operations in the 5 GHz band by enabling the 
manufacture of devices that can use more than one of these band segment% Taken togher,  these 

' See Amendment of the Commission's Rules With Re@ to the 3650-3700 MHz Government Transfer Band; The 
4.9 GHz Band Transferred 6um F e d d  Government Use, First Report and Or& mdsecond Notice of Propared 
Rule Making, ET Dockel No. 98-237, WT Docket No. 00-32. I5 FCC Rcd 20488 (ZOOO) (3650 MHI Allocation 
Report d Order and 3650 MH.. Service R d u  SSondNotice, rcspeftivcly). 

* See Revision of Parts 2 and 15 of the Commission's Rtrles to Pennit Unlicensed National Information 
Infrasuuchm (U-NII) Devices in the 5 GHz b d ,  Rcporr and Order, ET Dockel No. 03-122,69 Fed. Reg. 2677 
(2004) at 1 17. See uho, numerous comments filed in response to Spectrum Policy Tark Force Report, ET Dockel 
No. 02-135, November 2002; e.&, comments of License-Exempt Alliance, PART-15.0RG, the Wireless Ethernet 
Compatibility Alliance, Microsoil and Cisco. 
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proposals should provide substantid opportunities for future, high-power, unlicensed devices and achieve 
efficient use of this 50 megahertz block of spectrum. As a result, these proposals should facilitate the 
rapid deployment of advanced telecommunications savices and technologies to all Americans, especially 
in rural areas of the United States, thus pmmoting the objectives of Section 706 of the 
Telmmmunications Act of 1996." 

3. In addition, in order to ensure that we can consider other possible approaches to achieve our 
goals for this 50 megahertz block of spectrum, we also arc seeking comment h m  on alternative options 
that could potentially provide a combination of unlicensed and l i d  tnreshial services in this band. 
For example, we could include both FSS and FS licensed operations sharing the band while still allowing 
for unlicensed devices in the band, or split the band to allow s e p ~ t e  spectrum for unlicensed and 
terrestrial licensed use, all in conjunction with FSS operations. Ultimately, our gad is to maximize the 
efficient usc of this band and fosta thc introduction of new and advanced services. 

IL BACKGROUND 

4. Historically, the 3500-3700 MHz band was exclusive Federal Government spectrum, 
allocated on a primary basis for radiolocation services. Subsequently, the band was also allocated to the 
non-government radiolocation service on a secondary basis.' In 1984, the Commission added a primary 
allocation in the 3600-3700 MHz band for non-govcmmcnt FSS (spaceto-Earth), but adopted footnote 
US245 to restrict use of this FSS allcation "to international inter-continental systems . . . subject to case 
by- electromagnetic compatibility analysis." 

A. Government Transfer Spectrum 

5 .  The Omnibus Budget Reconciliation Act of 1993 (OBRA-93) required that the Secretary of 
Commerce identify at ledst 200 megahertz of spectrum then allocated for use by Federal Government 
agencies to be transferred to private sector use.6 In February 1995, pursuant to OBRA-93, the National 
Telecommunications and Information Adminisbation (NTIA) released its Final Report on spectnun for 

' SeePub.L.104-104,TitkVII,~706,Feb.8,1996,110Strt.153,rcproducedmtheaotcs~~47U.S.C.~157 
(Section 706). Section 7Oqcx1) dehcs "advanced telscommunications capability . . . without regard to any 
transmission media or technology, as bigh-speed, switched, broadbead telecommunications upability that enables 
users to originate and receive highqunlity voice, data graphics, and video telecommunicatiom using any 
technology." See, generally. lnquiiry Concerning the Dcploymsnt of Advanced Teleeommunlcations Capability to 
All Americans in a RcpFonablc and Tmly Fashion, and Porsible Steps to Accelcratc Such Deployment Rnsuant to 
Section 706 ofthe Telecommunications Act of 1996, CC Docket 98-16, SecondRcport. FCC 00-290, (rel. Aug. 21, 
2000) (Section 706 SCfondReporr). 

' Table of Frequency Allocations, 47 C.F.R. 5 2.106, foomote US1 10. 
' Table of Frequency All- 47 C.F.R 8 2.106, footnote US245. See d o  Amendwnt of Put 2 of the 
Commission's Rules Regarding Implementation of the Final Acts of the World Adminimative Radio Confamw,, 
Geneva, 1979, Genml Met 80-739, SecondRepon andordo7, FCC 83-51 1.49 Fcd. Reg. 2,357 (Jm. 19,1964). 
In this Report and orda, the Commirsion also allocated the 5850-5925 MHz bpnd to the FSS (Eatth-@space). " h e  
3625-3700 MHz downlink segment and the 585C5925 M H z  uplink band are erditiondly kwm 18 "extended C- 
bpad" (the 37W200 MHZ d o d i  baod and the 59256425 MHZ uplink b d  are known u C- band). 
60mnibus Budget Reconciliation Act of 1993, Pub. L. No. 10346,107 Sur. 312 (1993) (OBRA-93). OBRA-93 
required that all 200 megahertz of spcmum recommended for reallocation be I d  below 5 gigahem, with at 
least 100 megahertz of this spcctrwn below 3 gigahertz See F e d d  Communications Commission Plm for 
Transfend Government Spectrum, Report to the Resident md tbc Congress (rel. Mar. 1999) (report to the 
Resident and Gmgres on the allocation and assignment of spectrum t r a n s f d  h m  F d d  Government use to 
private sector use). 
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 reallocation^ In pertinent pars the Final Report identified the 3650 MHz band for transfer, effective 
J ~ U V  1999, from a g o v e r n m e n t / n o n - g e n t  shared use status to a mixed-use status.‘ While the 
3650 MHz band is now predominately avoikbk for non-govmment use, a condition of the bnnsfer 
allows govmment radiolocation stations to continue to operate indefmitcly in the band at Pascagoula, 
Mississippi; Pensacola, Florida; and Saint Inigoes, Maryland? We also note that the adjacent 3600-3650 
MHz band continues to be used by high power federal government radar systems that are not limited to 
the three prutcctcd sites. 

B. Substitute Spectrum 

6. The Balanced Budget A d  of 1997 (BBA-97) required that the Commission w i g a  by 
competitive bidding a total of 55 megahertz of non-Govcnunent specbun, and further dincr.-l +be 
Commissiontoreallocatethe2110-2150MHzbrnd~d I 5 m g a h & 2 h m t h e  1990-2110MHzb. JT 
this The President, h wever, was given the authority to identify an alternate 15 megaheriz of 
spectrum for competitive bidding, if spectrum in the 1990-21 10 M H z  band could not be reallocated due to 
the need to protect incumbent Federal Government operations from inierference. provided that h e  
Resident determine that allocation of other spectrum better served the public interest and ”~[ould] 
reasonably be expected to produce comparabk receipts.”” BBA-97 further provided that if the Resident 
made such a detemination, then the President shall ‘‘identify a l t d v e  bands of frequencies totaling 15 

The Resident exercised this option on the basis of the need to protect Federal Government 
systems and, through NTIA, idcntifd four groups of alternative bands that could be assigned by 
competitive bidding instead of 15 megahem between 1990-21 10 MHz If The four alternatives were: (1) 
944-960 MHZ; (2) 1390-1400 MHz, 1427-1432 MHs and 1670-1675 MHZ; (3) un-auctioned pmts of the 
2500-2690 MHZ band; or (4) 3650-3700 MHz.“ 

C. 

7. In December 1998, in ET Docket No. 98-237, the Commission released a Notice of Proposed 
Rulemaking (3650 M l h  Allccafion Nofice) proposing to allocate the 3650 MHz band to the non- 
govenunent fixed service on a primary basis and tentatively concluding not to allocate the band to land 

Allocation NPRM and FSS Application Frr+lr Order8 

’ Specbum Reallocation F d R e p o r t ,  Response to Title VI -Omnibus Budget Reconciliation Act of 1993, U.S. 
Depfutment of Commerce, NTIA Spseid Publication 95-32 (Fcb. 1995) (Spscrrum Reallocalon FinrrlRrpat). 

‘See Spectrum Reallocation Fd Repon. Response to Title VI - Omnibus Budget Rccmcilirtioll Act of 1993, 
NTlA Special Publidon 95-3U. rrkrsed February 1995 (Final Rrpart). “ S h e d  use” mulu  that a band of 
6quarcies is generally available for bolh govwment d non-govemwnt use. Sor 47 C.F.R 8 2.lOyb). “Mixed 
use” mcsns that F e d d  govanwnt use is l i m i i  by gwpphic area, by time or by other mans so u to gunmutee 

government stations. See M o r .  I3(bX2)@) of OBRA-93. See, also, 47 U.S.C. 8 923(bx2)@). 

p d f n h m d  as bcig loeated at Memphis, Tem~saa. Subscqumt to the release of the Find Rcporf however, the 
Memphis, Tcnncsse site w8s closed and the facilities at this site were moved lo l’msamlr, Florida. Frcsuency 
assignment action for these opntiolls rt Puuacch, Florida were initiated in June 1995, aad wcre approved through 
the Dcpmtment of Commem’s assignment process in oaokr 1995. The Dcpsltment of Commerce has established 
that the “dius of operstion” for t h e  grandfithend govcnunent dioloccltion stations is 110 kilometers (49.7 
miles). &e Sperrwn Reallmation Final Rep&, at 4-16 tluuugh 4-21. 

I o  Balanced Budget Act of 1997, Pub. L. No. 105-33.11 1 Stat. 251 (1997) (EM-97). 

that the potmtirl use by F d d  gnvmUnmt JtptiOa U m-1~ 1-8 th fk p0tCmie1 UIC to bc mrde by n ~ n -  

The Specbum Reallmation Find Reporf listed cme of the three govcmment radiolocltion stations to be 

Section 3002(~)(4) of BBA-97. 

Id 

l3 See Idenrifcatim ofAltemate B d  in R e p m e  10 fhe Bclrcmccd B d g d  Act of1997. NTIA 98-39 (Nov. 1998). 

Id. 
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mobile service." In order to preserve the availability of the bend for fxed service, the Commission 
sougbt comment on whether to delete the FSS allocation in the band, but stated that, if it took this course 
of action, it would grandfather existing FSS urtb station sites in the band.I6 In a companion Order (FS 
Applicarion Freeze Order), the Commisaion stated thd it would no longer accept applicrtions in the 3650 
MHz band for: (1) new FSS earth stations, (2) major amendments to pendin FSS earth station 
applications, or (3) applications for major changes in existing FSS earth s ta t i~ns!~  This freeze was 
intended to ensure that adequate opportunities would continue to exist for the provision of fixed 
operations in the band. Subsequently, in M.y 2000, the Commission released a Memormdum minion 
ond Order (FSS Freeze MMO) modifyiag the h z e  by providing limited relief." Specifically, the 
Commission stated that it would accept applications for new FSS earth stations and major modifications 
of existing FSS earth stations in the band if the proposed earth station facilities were located in close 
proximity (i.e., 10 miles or less) to M existing, grandfthertd FSS a t h  station operating in the band." 

D. Alloution Order 

8. In October 2000, thc Commission released a Firsf Reporr and Order (3650 Allocotim 
Report &Or&r) that allocated the 3650 MHz bend to fixed and mobile tanstrial m i c e s  (FS and MS) 
on a wprimary besis, but in order to protect grandfathered FSS earth Station and F h l  Government 
radiolocation opmtions, limited the mobile allocation to base station use only.m The Commission found 
that the 3650 M H z  band was M equivalent and viable substitute for the IS megahem of spectnun at 
1990-2110 M H z  and, accordingly, concluded that initid FS and MS licmses in the 3650 MHZ band 
would be assigned by competitive bidding?' The 3650 Mh5 Allmotim Reporr & Or&r grandfathered 
existing FSS earth station sites in the bnnd indefinitely on a primary basis and established that 
applications for FSS earth stations to be located within 10 miles of existing grandfathed sites had to be 
submitted prior to December 1, 2000 in order for those FSS earth stations to be grandfathered on a 
primary status. The Commission determined to allow additional FSS earth station operations in the band 
on a secondary basis. 

9. In addition, in the 3650 MH5 Allocorim Rejwrt & Order, the Commission deleted the unused 
secondary non-govcmment radiokcation allocation." The Commission also deleted the government 
radiolocation allocation, but it pndfrtheFed the three existing government radiolocation sites that were a 
condition of the In a foomote to the Table of Frequency Allocations, the Commission adopted 
an 80 kilometer coordination radius around the three grandfathered government radiolocation sites?' As 
the Commission explained, this requirement means that non-government terrestrial service and FSS earth 

I' Amendment of the Commission's Rules vlim Regard to the 3650-3700 MHZ Government Transfer Baad, ET 
Docket No. 98-237, Norice ofPropwedRule Makingandckdrr. 14 FCC Red 1295 (1998) (3560 MHz Allocation 
Norice nod FSS Allocorion Freeze Or&, rrSpatively). 
161d.at 13061 14. 
"Id. at 129697 12. 
I' Amendment of the Commission's Rules With Regard to tbe 3650-3700 MHz Government Trnnsfer Baa4 ET 
Docket No. 98-237, Memorandum Opinion and&&, IS FCC Rcd 9340 (2000) (FSSFrecre MOdiO). 

l9 Id. at 9341-42 14. 

international allocation for thc knd. 
n e  commission's decision not to pmnit amonam '4 mobile operations in tbe band is also consistent with thc 

Id. at 20497-98 n 19-20. 
3650 M z  Allomtion Or&, IS FCC Red at 20503 f 34. 
Id. at 20504-05 n35-38. 
Table of Frequency Alldorrs ,  47 C.F.R. 0 2.106, footnote US348. 
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stations located within 80 kilometers of the hree grandfathered government radiolocation stations may 
not cause interference to the grandfathered government radiolocation operations, that they must accept 
any interference received f h n  such opcratibns, and that they must be coordinated before commencing 
operation.” Finally, the Commission deleted the unused government aeronautical radionavigation service 
(ground-based) allocation.” 

10. In response to the 3650 A4kk Allocation Reporf & Order, the Commission received four 
Petitions for Reconsideration and M Emergency Motion for Stay.n The petitions request that the 
Commission return the band’s full FSS alloution and delete the. Fixed Service and Mobile Service 
allocations. These petitions and the emergency motion are presedy pending. In the interim, the 
International Bureau has authorizsd four additional earth stations in the band on a primary basis by 
waiving the c m t  secondmy FSS allocation for new earth stations?’ 

E. Sem*ce Rulea NPRM 

11. Concurrently with adoption of the 3650 Mb5 Allocution Report & Order, the Commission 
adopted a Second Norice of Prqmed Rule Mnking (3650 Mlk Service Rules S e d  Notice) seeking 
comment on licensing and service rules for Fixed Service and Mobile Smrice. In the 3650 Mi% Service 
Rules Second Notice, the Commission tentatively concluded to license fuced and mobik services in the 
3650 MHz band under Plut 27 of the Commission’s rules.” The Commission also tentatively concluded 
to wide area licenaing md sought wmmt  on the appropriate geographic licaring area or areas to 
use and speceum blocks. In addition, the Commission sought comment on the feaibiliky of pairing the 
3650 MHz band with the 4940-4990 MHz (4.9 GHz) band for mobile Services and whether such a pairing 
would encourage synergies in the use of both podons of the spectnua. 

12. The Commission indicated that all FSS earth station oprrrtions bcing grcmdhthered on a 
primary basis in the band and all new FSS earth stations operating on a secondary basis in the band would 
continue to be governed by the Commission’s ParI 25 satellite licensing and service rules. The 
Commission proposed an FSS build-out requirement in case a fmed and mobile services licensee chose to 
use this spectrum for FSS ~~IUI ation operations. In addition, the Commission proposed various 
technical rules regarding in-band and adjacent band interference controls, including the establishment of 
coordination zones around pdfithersd FSS earth station operations. The Commission also p r o p o d  to 

3650 MHz Allmatian Order, I5 FCC Red at 20504 136. See ala0 Table of Frequency Alkcations, 47 C.F.R 
5 2.106, footnote US348. The Commission also determined to allow govomment radioloeation operations in the 
3650 M H z  band on Navel vessels at a distance of at least 44 nautical miles in off-shore ocean arena on the condition 
that harmlil interference is not caused to nm-govenunent opcntianr. See Tabk of Frequency Allocations, 47 
C.F Ir 5 2.106, footnote US349. 
26 2; d MHz Allmalion Order. 15 FCC Rcd at 20506 139. 
Petitions for Reconsideration were filed by: Lockhecd Martin corporation, thc Extended CBand Ad Hoc 

Coalition, lnmarsat Ltd., and Lockheed Martin Cap, all on Dscmba 111,2000. The Extended C-Baud Ad Hoc 
Cadition filed ita Emergmcy Motion for Stay Pmding R b d a r t i o o  on November 28,2000. 

Station in the Extend C Band in the 3625-3700 MHZ Baud at Bristow, V~I@&, Application File No. SES-LIC- 
20001 130-02220 (Eooo6%); Astmlhk Rcqwst for Modificrtion to its Existing Author@‘ to Conduct Tricking, 
Telemetry, and Control Opcntiars (lT&C) in tbe Extad C Bond m Brewstex, Wrsbington. AppliuttOn File No. 
SESMOD-2001110142077 (E000727); Lodheed Martin Request for Permanat Authority to Opentc a Fmed 
Satellite Service D o d i n k  Earth Station in the Extend C Band in the 3650-3700 MHz Band at CarpglterSVille, > c-w 
Jcney), Application File No. SES-MOD-20001330-02268 (E7541); MCI WorldCan Netwak Services, Inc. 
requests for Permanent Authority to opwte a Fixed Satellite Service Downlink Euth Statim in the b d  C Band 
in the 3625-3700 MHz at Yrcoh, Wdmgton, application File Nw. SES-MOD-1999082041536 (KA323) and 
SES-MOD19990820-0 1537 (KA22 I). 

t, 3650 MHz BamfsvVice Rvlu N P M ,  15 FCC Red at 20508 145. 

New Skies Netwo~k, lac. Request for Pemmcnt Authority to opente a Fixed Satellite Service Downlink EMh 
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delete footnote US245 restricting the 3600-3700 MHz band ”to intcmationd inter-xmtinental systems . . . 
subject to case-bycase electromagnetic compatibility analysis.” 

13. In response to the 365U Service Rvlrs sawd N o f k ,  the Commission received 17 
comments and seven reply comments. Comments were submitted on behalf of telecommunications 
providers that serve predominately rural areas of the country and Internet Service Fmviden who wish to 
provide wireless Internet service to their customen. These mmmenters expressed interest in utilizing the 
3650 MHz band for l i c e n d  temsbial servicesM &tellite entities filed comments expressing concern 
that licensed fixed and mobile services could cause interference with FSS operations in the band.” In 
addition, representatives of the public safety community filed comments opposing the possible pairing of 
the 3650 MHz band with the 4.9 GHz band.= Subsequent to the release of the 3650 MH5 Service Rules 
&cod Ndice, the Commission desi&nnfed the 4.9 GHz band for exclusive public safety use and, thus, it 
is no longer available for commercial To dafe, the Commission has not taken any further action 
with respect to adopting fixed and mobile licensing and service rules for the 3650 MHz band. 

F. Unliecnscd Spectrum NO1 

14. In December 2002, in ET Docket No. 02-380, the Commission released a Nofice of Inquiry 
(Unlicensed Spccnvm Nor) seeking comment, in put, on the possibility of lifting the cummt prohibition 
on unlicensed operations in the 3650 hfHz The Commission stated tha! the change in the 
allocation of the 3650 MHz band from Federal Govenunmt/non-Fedml Government shared use to mixed 
use provided us with an opportunity to revisit the prohibition. The Commission also sought to develop a 
record on whether unlicensed devices could opmtc in the 3650 MHz hand at power levels significantly 
higher than the maximum currently w i t t ed  under Part 15. Among other issues, the Commission asked 
whether ( I )  licensed f d  operations could exist in this spectnrm and unlicensed Part 15 devices could 
operate in unused portions of the spearurn on a non-interference basis, and (2 )  what types of licensed 
services could share the 3650 MHz band with unlicensed devices. 

15. In the Unlicensed S p c m  NOI, the Commission stated its interest in leming whether it 
might be possible to permit unlicensed devices to operrte in the 3650 MHz band with relaxed technical 
restrictions while protecting licensed uscts from receiving interference. For example, the Commission 
observed hat  it might be possible to permit widespread operation with high gain antennas at transmitter 
power levels greater than the I-Watt maximum permitted for other unlicensed d e v i i .  The Commission 
also indicated that it migbt be necessary to require that unlicensed devices allowed to operate in this band 
have capabilities such as frequency agility to avoid causing interference to any f d  service operations 

3o See, fig., comments of Adaptive Broadband Corpontion, Advanced TelCom. Inc., Global Frontiem h, 
lnnowve ECI Wircless Systems Ltd, Nltional Telephone Cooperative Association, Rural CMierS, aad Transcomm. 

See, e.g., comments of As@olink International LG, Comseanh, Extended C-Baud Ad Hoc Coalitim EchoStar 
Satellite Corporation, GE American Communications, hc., Inmama& rad Lackheed M I ~ ~ ~ I I  Corporation. 
’ I  See, e.g., comments of Association of Public-Safely Communications Ofticials-International, Inc., Major Cities 
Chiefo, and Motorola, Inc. 
33 See The 4.9 GHz Band T m f d  ~KIID Fedal Govemmmt Ux, WC Docket No. 00.32, SecMdRepor~ a d  
order ond Further Notice of Proposed Rule Making, 17 FCC Rcd 3955 (2002). 

See Additional Specbum for Unliccneed Devices Below 900 MHz rmd in the 3 GHz Bad, ET Dock No. 02- 
380, Notice oflnquiry, 17 FCC Rcd 25632 (2002) (UnlicmedSpocmun NOl). l%e UnlicewedSdspeerrunr NO1 
explored the possibility of permitting unliccared operations in bo& tbe N bands below 900 MHz as well aa the 
3650 MHZ bmd. The insmnt Naiee foarceu only aa our proposals for the 36SO MHZ bsnd The TV bands below 
900 MHZ will be Pddrrsred in a ~p.nte procscdi. 

31 
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licensed in the band.'' The Commission further indicated that relaxed technical requirements could 
encourage the introduction of new and innovative typcs of unlicensed devices for the benefn of all 
Americans - especially those in rural arcas. For example, permitting the use of higher power levels and 
high gain antennas would substantially increksc the operational range of unlicensed devices, which wuld 
thereby foster the development of new types of wireless data networks that could prove attractive to 
wireless Internet service providers (WISPS). 

16. With respect to the 3650 MHz band, a number of commentem express support for the idea of 
lifting the unlicensed use m i c t i o n  in the 3650 MHz band." In particular, unlicensed equipment 
manufacturers encourage the Commission to allow such operations, and WISPS express interest in using 
this band for point-to-point links." S e v d  commenten asscrt that mitigation measures such as 
gagnphic  limitations, power limitations, hquency hopping andor the use of annat devices can be 
implemented to pennit deployment of unlicensed devices in the 3650 MHz band while still protecting 
earth stations from interfem~cc.'~ Other commentem, however, argued that the unlicensed use restriction 
should not be lifted.a 

17. Commenters representing satellite entities express mixed opinions with regard to allowing 
unlicensed operation in the 3650 MHz band. For example, the Satellite Industry Association (SIA) argues 
that interference to a t h  stations wuld be caused by unlicensed operations at significant d imces ,  and 
that geographic restrictions and requirements to include geo-location technology arc not sufficient to 
prevent interference. S U  also cxpmsw wncem tha missions from devices in the 3650 MHz band 
could interfere with FSS operations in the djactnt 37W200 MHz bad." On the other haad. the 
Coalition of h g r m n  Networks and Distributors, Broadcast Networks, Satellite Operators and Others 
(Coalition) states that it does not oppose unlicensed use ofthe band, but d o n s  that sufficient technical 
analysis should be undertsken to establish suitable power levels, modulation types and antenna 
configurations for unlicensed devices that would prevent interfeTenCe!* In that regard, the Coalition 
states hat, although it is possible that excessive unlicensed use of the 3650 MHZ band could have the 
potential of causing interference to the reception of satellite signals in adjacent bands, it has not 
conducted an independent analysis of the interference potential. We also note that another satellite 
interest group, the Coalition of C-Band Constituents (the "C-Band Cditioa") submitted a b'tudy, both in 

~ 

I' ~n this regard, we note that dynamic hquency sclcction and transmitter power comrol M rbady rcquimd 
safeguards for unlicensed opaation in the 5.8 GHz band. Furthemore, the commbsim is m t l y  exploring the 
potential benefits of cognitive radio technologin. in a more generic con- in anothg lulcrnrkmg procbcdiag. See 
Facilitating Opxlunitics for Flexibk, Efficient and Reliable Sps3mm Use EmplOying Cognitive Rfdo 
Tcchaologies, ET Docket No. 03-108. Notice o f f r o p e d h l e m & n g d O r & ,  (rel. Dec. 30,2003) (Cognithe 
Radio Nolice). 

l6 See UnlicenredS@ctmm NOZ, 17 FCC Rcd at 25642 720. See a h  Facilitating the Provision of Spectrum- 
Based Services to Rural Arcrp and Promoting OppommitieS for R d  Telephone Companies To h v i d e  Spectrum- 
Based Services, WT Daka No. 02-381, Notke of PrOparrdRulemuhg, 18 FCC Rcd 20802 (2003). 

" See, rg., comments of American Petroleum hstihac, IEEE 802.18 RR-TAG, The Land Mobile Communications 
Council, aud Lakeland COMnuniutim, hc. 
"See, e.g., comments of Intcrsil Copration and Symbol Technologies, Inc., Kerry PenlandlBig Tube Wireless 
LLC, and Netrepid. 

ofNTIA (unlicensed dcviees could utilize various mitigation techniques to facilitate ow with f e d d  mdu 
facilities in fhe band). 

See comments of AT&T Corporation and Inmil Corporation and Symbol Tcchnologia, hc. See a h  comments 

See, cg., wmments of Cinplar and Motoroh. 
" See commcnta of Satellite Industry Association. 

and others h t  use the 37004200 MHZ bmd. 

4a 

The Coalition membership consists of program nctworlu and dirtributon, nctworkr, satellite 
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this proceeding and in ET Docket No. 98-153, addressing the potential for ultmwideband devices to 
interfere with C-band frequencies in the 37004200 MHz band in this p'occeding." 

IJI. DISCUSSION 

18. We believe that the 3650 MHz band is well-suited for the provision of new and advanced 
services to the American public, putiCularly in rural areas. Bmuse incumbent FSS eplth stations do not 
exist in much of the continental United States. this band appears patticululy well suited to satisfy the 
demands of existing service providers using unlicensed devices for spectrum with which to enhancc 
service to rural areas through high power unlicensed operation. Furthermore, as we observed in the 
Unlicensed Spectrum NOZ, the rules for unlicensed operation of RF devices have bcen very successful in 
providing consumers and businesses with a wide variety of additional choices to obtain and use 
information.'' T&Y, for example, a growing number of WISPS arc emerging with the intention of 
providing an alternative to DSL and cable for high-speed connections into the home or office. The u x  of 
unlicensed RF devices appears to have proven to be ideally suited to bridge the gap, especially in rural 
m, where cable or DSL services have been slow to arrive. Small entities with limited resoulocs have 
stepped in to provide such service in IVW that other service providers have not prioritized. In numerous 
fora, these providers hnve expressed a desire for additional specbum that could be used on an unlicensed 
basis, especially on a higher-power basis?5 These providers have stated that existing spectrum available 
for unlicensed opedon is not adequate to accommodate Wireless Mebopolitan AIWI Networks (MANS) 
or broadband access m all rural I V W . ~  In shot we see that them is a growinB demand for higher- 
powered unlicensed devices operating at lower frequencies where the combination of propagation 
characteristics and higher power are more conducive to longer-range communications. 

19. Consequently, we tentatively conclude that allowing unlicensed Operations in the 3650-3700 
MHz band would hold great promise for addressing those needs. This contiguous 50 megahertz block of 
spectrum is sufficiently wide to pennit wide bandwidth applications such as high-speed data 
transmissions which, for example, could serve to better encourage its use for Internet service or backhaul 
by WISPS due to the relatively low entry buriers posed by unlicensed operation as compared with 
licensed operations. Also, the 3650-3700 MHz band could be uscd to enhance the utility of w i n g  
unlicensed operations by cmting the potential for additional synergies. This band is situated baween the 
2.4 GHz (2400-2483.5 MHz) and 5.8 GHz (5.15-5.825 GWz) bands which arc commonly used on an 
unlicensed basis. In addition, ow proposals hcre would appear to facilitate the developmmt and 
deployment of devices and systems capable of identifying and using the optimal bend at any given time, 
such as under the newly adopted IEEE 802.16a ("Wihhx") standard. We envision multi-band systems 
which CM analyze the operating environment and automatically select from the 2.4 GHz, 3650 or 

See 'Study of Intafmnoc by UWB and Unlicensed Devices to C-Baud Eartb Slation Rcocivcrr." Filed (LS 

commcntl in ET Met Nos. 98-153 cad 02-380. 

Unda these mla, I wide Widy of imontiw devices b v e  been developed and inhuduced for consumer and 
buJicas we, including cordlers tclcpboecs, home security systems, elaaonic top. anti-pilfcriag and inventory 
coniml systems and computer local MI netwoh. Moreover, the past few y m  have w i t n d  the development of 
indusby standards, such a9 IEEE 802.1 Ib (Wi-6). Bluetooth, and Home RF that have p t l y  e x p d d  the number 
and variety of devices that operate m the 2.4 GHz Industrial, Scientific and Medid (ISM) bmd. 
standrrds provide mu!ichmm with p i b  for developing sprecld speceum devices for che 2.4 GHz baud. The 
IEEE 802.1 I b standud applies to dimt sequerrcc devices, while the Bluerooth md Home RF 
hquenq hopping dcvicea.) l l i s  pogress bas enabled the intmductim of winlesr headseta md computsr 
connections for cellular and PCS phcmes, wireless computer peripkals such ne printess and lrcybolvdh and a host 
of new wirckss Internet applimas. 
'I See, e.g.. Rwal Forum; E T D O e h  03-122; WTDocktv [Rural NOILNPW 

opasthg 

apply to 

Sea eg , C i m  comments at 3, reply comments at 7; hlierosoft commenrs at 9, reply wmments at 4; and d6 

M o t o ~ ~ l a  c~mments at 4, r ~ p l y  COINIIUI~S at 2-3. 
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5.8 GHz bsods. Systems of this type would be able to more effectively support applications such as 
broadband connectivity, distance learning, and telemedicine in many N I ~  or undersaved communities as 
well as on Native American Tribal lands. 

20. While our central proposal is for the use of unlicensed devices with cognitive radio 
techniques, we also wish to ensure that we can consider other possibk approache,s to achieve our goals; 
and thus we arc seeking comment on various options that involve the usc of licmsed terrestrial services, 
such as those that may operate with lower power levels than those normally associated with licensed use. 
Specifically, we seck comments on various technical and operational issues sssociated with such options, 
and seek comment on whether some portion of the 3650 MHz band should be designated for licensed 
temshial use. 

A. Albertionlyuw 

21. In broad terms, we believe that widespread use of the unlicensed devices proposed in this 
Notice could be more readily encouraged if such devices were to Coexist with only FSS operations in the 
3650 MHz band. We reach this tentative conclusion becdusc, as discussed more fully below, the current 
FSS allocation, which is limited to international intercontinental operations, results in earth stations being 
sited primarily on the east and wcst coasts, thus leaving much of the continental United States available 
for otha uses. Motcover, we believe that even a moderate presence of potentially ubiquitous tareseial 
services under a l i d  allocation could hamper or preclude the operation of unlicmsed devices in large 
geographic amas - including, especially. ~ r a l  America w h m  the need is pentest. Therefore, our initial 
propod to allow unlicensed operation in either all, or portions of, the 3650 MHz band would also entail 
retention of an FSS allocation that is limited to international intercontinental use, and the deldon of the 
existing temsbial FS/MS allocations in any portions of the band in which unlicensed operation would be 
allowed. 

22. Of course, if we ultimately adopt an alternative approach that authorizes licensed terrestrial 
services in the 3650 M H z  band, we would reflect that by adopting or maintaining a temshial allocation 
enabling that appprorch. In OUT dirussion of licensed alternatives below, we also discuss whether to 
modify the relative protection status of future FSS earth stations if we retain a FS and MS allocation. 

23. In the following pangraphs of this section, we discuss more fully the ament FSS and FS/MS 
allocations in the 3650 MHz W. We seek comment on what allocation changes would maximire 
efficient use of this spccbun~. 

1. FSS Allocation 

24. In the 3650 h5h Allocafion Order, the Commission determined to grandfather existing FSS 
earth station operations on a primary basis and to permit new FSS earth station operations on a secondary 
basis. The Commission reasoned that allowing new FSS earth station o ~ t i o n s  on an unrcsbained co- 
primmy basis would impede MY potential widtspMd use of the band for tarashul ' scrvices.4' h e t o t h e  
weak signals that are received in the FSS, it was detmniacd that ddi with the high-powered 
ternstrial operations would result in potentially large geographic areas whae ttrrssbial services could not 
operate to avoid interference to FSS. The Commission stated that the size cmd shape of these "exclusion 
zones'' could be different for each FSS earth station site because of fkcfors associated with shielding, 
antenna orientation and terrain elevation. The Commission found that these coordination requirements 
and the pnsence of exclusion zones would significantly increaic transection costs and create a 
disincentive for deployment of new kmstna ' I operations. Thus, the Commission found that unrestrained 
deployment of FSS earth stations could hinder or greatly inhibit the opportunities for terrestrial operations 
in the band. 

I' 3650 MHz Allocation Or&?, 15 FCC Rcd at 20497 1 18. 
10 
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25. Since the decision to allow new FSS earth station operations in the 3650 MHZ band only on a 
secondary basis, significant strides have been made in the area of smdmgnitive radio technologies. By 
using these features, as more hlly discussed below, we seek comment on whether we should revise the 
3650 MHZ band’s existing alloUtions to permit new FSS operations in the band on a co-primary basis 
with unlicensed devices. Note that the swpe of this Notice does not contemplate any changes to the FSS 
earth station operations grandfathered indefinitely on a primary basis in the band pursuant to the 3650 
MHz Allmdm M e r .  We discuss in Scction C whether, if we maintain an F W S  allocation, we should 
revisit the FSS allocation. 

26. While we seek comment on the possibility of permitting new FSS operations in the band on a 
primary or co-primary basis, we propose to retPin &e application of footnote US245 to the Table of 
F q u m c y  Allocations. This footnote restricts FSS use of the 3650 MHz b n d  to international 
intercontinental operations. Although deletion of the footnote could provide m a  flexibility for FSS 
operations in the band, we also believe that more extensive FSS use could curtlil the efficient use ofthis 
band by temstrial operations, whether licensed or unlicmd,  and. potentially, increase the costs 
associated with wrdinating other cc-primary users of the band, thus inhibiting opportunities for such 
operation. In contrast, retaining the application of footnote US245 would make this band particularly 
attractive for intensive use by a wide m y  of advanced wireless technologies including higher-powered 
unlicensed devices. We seek comment on our proposal to retain fwtnote US245. Alternatively. we seek 
comment on whether we should recast footnote US 245 as a new footnote pticularly for the 3650 MHz 
band (e.7; as f m m t e  NGxxx), without &e requirement for -by- electromagnetic compatibility 
analysis. 

27. As indicated above, four parties represmting FSS interests filed Petitions for Reconsideration 
of the decisions made in the 3650 Allmarion Order.‘’ In addition, an Emergency Motion for Stay 
was fikd. In b r d  terms, these paitionem request that we mrse the Commission’s decision to make 
future FSS operations secondary in the 3650 MHZ band. If we revise the 3650 MHz band’s allocations to 
include primary or ceprimary status for new FSS operations. this decision would substantially effect the 
disposition of those petitions. Accordingly, we defer further action on the Petitions for Reconsideration 
and the Emergency Motion for Stay of the 3650 MHz Allocation Order pending our adoption of final 
rules concerning the allocation proposals herein. 

2. Fixed Service and Mobile Service A l l o c ~ t i ~ ~  

28. The 3650 MHz band’s current primary allocation provides for Fixed and Mobile (base station 
only) operations. As mentioned above, if we adopt our proposal for unlicensed use in any portion of the 
3650 MHz band, we propose to delete the FS and MS allocations for the portion designated for 
unlicmsd use. We believe that the provision of ubiquitous licensed tomstrial services, in addition to FSS 
opcrations, would hinder the successful deployment of unlicmsed devices in many areas. As discussed 
more fully below, one alternative approach could involve segmenting the 3650 MHz band into one 
portion that would allow only unlicensed and FSS operations, and d e r  portion that would allow only 
licensed and FSS o p t i o n s .  

29. However, we seek comment on whether the 3650 MHz band’s c m t  Fixed and Mobile 
(base station only) allocations should be maintained, modified or deleted. In particular, we seek comment 
on whether there is any need or interest for licensed temshial services. While the range of licensed 
services that mighi be implemented under the fixed and mobile allocation could be limited, we believe 
that, with m e  modification to the allocation,&at is described more fully below, the band could 

wc note that the ehmagoet ic  annptiiiility lmrrlySis was required in this band for the plrpore of sharing with 
the Fedenl Govemrsent radiiloatian service, hich, for the 3650 MHz band, is now eovercd by footnotes US348 
and US349. 

‘CS 1 
,. 

Iq Id 
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accommodate various new and advanced licensed services, including the abovementioned services that 
could be provided by unlicensed devices. 

3. Section 3002(c)(4) of the 1997 Balanced Budget Ad 

30. Section 3002(c)(4) of the BBA required the Commission, unong other things, to reallocate 15 
megahertz of specbum for licenses to be assigned by competitive bidding and established deadlines for 
actions to accomplish this objective.” The Commission originally proposed mllocsting the requisite 15 
megahertz specified in the BBA from the 2025-2110 MHz portion of the 1990-2110 MHz band. 
However, as indicated above, NTIA thereaftex informed the Commission of its objections to reallocating 
the 2025-2110 MHZ portion of the 1990-2110 MHz band for competitive bidding due to existing 
allocations for F h l  operations and, in M e r  acwnlance with Section 3002 (cX4) of the BBA, 
identified alternative frequencies that included, among others, the 3650 MHZ band?’ As noted above, the 
FSMS allocations adopted in the 3650 MH.. First Reporr & Order were intended, in part, to satisfy 
certain statutory auction requirements for various frsquency bands?’ Subsequently, in the Unlicensed 
Spectrum NOI, we noted that although the Commission had previously found h t  the rllocation and 
subsequent auction of the 3650 MHz band to fixed ternstrid services would satisfy the statutory 
requirement of BBA, IS megahertz of spectrum made available as part of the 27 Mi5 Proceeding, some 
of which was recently auctioned,” might also have the potential to fulfill this p u r p o ~ c . ~  

3 1. Based on intervening events, the passage of time, and subsequent Commission rulemakings,)’ 
we consider it reasonable to conclude that we do not have any remaining statutory obligations under 
Section 3002 of the BBA. However, to the extent that it might be argued that our obligations under 
Section 3002 remain unfulfilled despite these factors, we have 5everal altemcltive options with which to 
fulfill them, 8s noted below. Specifically, in the TRirdRdiO, i%hird NPJW mdhdMO&O in ET Docket 
No 00-258, the Commission reallocated 30 megahertz of spectrum from Mobile-Satellite Service (MSS) 
to the Fixed and Mobile services that could, inter olio, be used to support advanced wireless services 

Section 3002 (cX4) of BBA rends, in part, e6 follows: 
c) Commission Obligation To Make Additional Spearurn Available by Auction.- 

[ * * * ]  

(4) Use of IS megakrtz from bards at 1,990-2.1 10 megabutz 

--The Commission shall rcallocatc 15 megahertz $urn sparnun louted at 1,990-2,110 megahertz 
for assignmeat by competitive bidding unlm tbc President detmnum ’ such specbum cmot  be 
rulloated due to the need tb protect incumbent Fedual systems from interf-. and that 
alloution of other spanun (A) hater serves the public int- convenience, a d  necessity, and 
(B) can reasonably be expeacd to product comparable receipts. If the Rcsidat makes such a 
determination, then the h i d e n t  shall, within 2 y m  after the date of enachnent of this Act, 
identify alternative bands of frequencies t d i  IS megahat?, and nport to tk Congress an 
identification of such altcmative bands for assignment by competitive bidding. . . [ ‘1 

” See I&ntpiiutian of Alternote Ban& in Ruponsr to the Balanced Budgel Act of1997 at n. 13 

” &e para. 8, Wra .  

’’See Public Notice, 1670- 1675 BmdAuction C1ose.v Winning Bidder Announcerl, DA 03-1472, May 2,2003. 

UnliceruedSprclrvnr NOI, 17 FCC Rcd 25641 1 19, citing ET Docket No. 00-221 (27 Mfz Prmeedng). 

” Auction Refom Act of 2002, pub. L. No. 107-195, I16 Stat.; See AWS Thud R10, Third NPRM. and 2nd 
MO&O at n. 52 swra, and 27 MHz Proceeding at n. 54 supnr. 
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(AWS), including 15 megahertz of specbum in the 199&2000 MHz and 2020-2025 MHz bands." 
Notably, these spectrum bands also fa11 within tbc same 1990-21 10 MHz ran e originally specified by the 
BBA, and are not excluded Erom considention by Section 3002 (cX1XC). Moreova, this spectrum 
appears to meet the criteria for reassignment originally spccifed in Section 3002 (cX2).'* We note, 
however, that several parties have asked to be relocated to a portion of the 1990-2000 M H z  and 2020- 
2025 MHz spectrum to support existing opaations?' In addition to the potential availability of spectrum 
in the 1990-21 10 MHz range, another 15 mcgahatz of spectrum has bcen allocated from MSS to possible 

c 

AWS usc in the 2165-2180 MHZ band. 

B. 

32. The 3650-3700 MHz band can be used to enhance the utility of existing unlicensed 
operations. As we stated above and in the Lhrlicemed S p c m  NOI, the distribution of incumbent FSS 

Proposali for Put 15 Unl l f cad  Oprrntiow 

See Third R.40. l%irdNPRM,, d 2 n d M O & O  in ET Docket No. 00-258,18 FCC Rcd 2223 (2003) (A WS Third 
RBO, Third NPRM and 2nd Modo), refonsidaorionpnding. This 30 megahertz consisting of the 1990- 
2000RMO-2025 MHz and 2165-2180 MHz bands, was rullouted from MSS LIT follows: 14 mcgabertz of specbum 
that wu not assigned to any of the MSS licenrar and 16 megrhae of spectun that h.J koa "abandoned" as a 
result of MSS licmrm not meeting initial milertoaes. Id at 2239 132. AmLiutions foe d e w  of these milestom 
decisioaS rcmrin pending. Ssr Joint Applicdtion for Review of Constellation CMnmuniutiOas H o l d i  lac., 
Mobik Communications Holdings, lnc., rad IC0 Globl Communicdtio~~ (Holdmgs) Limited, File Nos. 

00105 (Mmb 3,2003); Application for Review of TMl COmmUnieatioas and Company, Linrited P a m e d i p  and 
TemStar Nelworks, k., File Nos. FilcNos. SAT-LOl-1997092640161, SAT-AMD-20001103-0$158, SAT- 
MOD20021 11440237, SAT-ASG-20021211-00238 (March 12,2003); Emergency Applidon for Review of 
Globalrur. L.P., File Nos. SAT-LOA-1997092~151/5~53/U/56, SAT-AMD-2ooO1103-00154, SAT-MOD 

" See BBA, Section 3002 (CXIXC). Specifically, this spccUum had not, LIT of the date of enactment of the BBA. (i) 
bccn designated by Commission ~c&tion for usipnmcnt pmuaat to Section 3 w )  of the Communicationr Act of 
1934 (47 U.S.C. 309(j)) eoncSning Competitive bidding, (ii) been identified by UK Sarctmy of Cornmace 
pursuant to Scetion 113 of the National Teleannmunicatioar and I n f d o n  A d m i i m r t o n  Organization Act (47 
U.S.C. 923) dealing with Government identified m f e r  specbum; (iii) been abuta l  for Fsdnal Gomvmnt use 
pursuam to W o n  305 of the CommuniutioaS Act of 1934 (46 U.S.C. 305) dealing with Oovcmment w; (iv) 
been designated for rullocation undu Seetion 337 of the Communications Act of 1934 (as added by UK BBA) 

unlicensed use pRslunt to Pmt 15 of the Commission's rcgulatiolu under cimunsFm ccs w h  the operation of the 
l i e d  servit%'pursuant to competitive bidding would interfere with Opention of end-uw produets permiaed 
undn such regulations. 

See BBA, Section 3002 (cX2). Specifically, in the ThirdRdtO, ThirdNPRM,, and2nd M o d 0  in ET Docket No. 
00-258.18 FCC Rcd 2223 (ZooOXAWS M d R d O ,  ThirdNPRM,, and2ndMOBo) at paru. 28-37, the 
Commission daumbwd that the 30 mcgalmiz of q!eclnm d o u t c d  fiom MSS for possible AWS use paessed 

(2002). For example, in the SCcondRdO, tbe Commission gamdly d m s e d  UK most cf6eiit use of mC 
specmun, and considered the cost of nlocrtiag existiig usen to other bands or other mcm of wmmuni&ons, and 
coordinstd the dloCation with NTIA. Ssr pms. 9-21. In edditiOn, the AWS CllloCrtiOn complies with 
requirements of internaid agree- d g  spectnrm dlocations. See, e.&, Third R&O. Third NPRM, and 
2ndMOdrO; NoticeofProparrdRvkMLkingMdChdainETDocketNo. 00-258,16FCCRcd598(2001),puas. 
34. We also believe that the deployment of AWS would complement the needs of existing public safety radio 
services. 
%See A WS Third R tO,  Third NPRM d 2 n d  Mot0 at 224647 1 45; id at 2255-57 fi 68-73 (seeking comment 
onMDSreloeatioas~includiog,intrrcrlicr, WCA'sproporalforthe 191O-1916MHzand 1990-1996MHz 
b d ) ;  Improving Public Safety Communications in the 800 MHz Band, Norice ofProparedRde Making, WT 
Docket No. 02-55.17 FCC Rcd 4873.490144 n52-56 (2002) (seeking comment on Nextcl'r request tht we re- 
d m i  rhc 1910-1915 MHz and 1990.1995 MHz bands to Ncxtcl in exchange for sptctnan that Nextel would 
summder for reassigmmt to public safety systems). 

SAT-T/C-200207 18-00 1 14, SAT-T/C-200207 19-001 04, SAT-MOD200207 19-001 03, SAT-MOD200207 19- 

20020717-00116/17/18/19, SAT-M0P20020722-00107/08/09/10/12 (March 3,2003). 

dealii  with public safety and cwMercid use of forma TV bends, or (v) been allocated or uthonzcd ' f o r  

the deJinble chrsacristic~ dcsrr ibd in SecondR&O in Doeket W258. FCC 02-304,17 FCC Rcd 23193 
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earth stations - primarily along the cast and wwt comas - makes this band particularly suitable for high 
power unlicensed operation especially in rural areas. Furthermore, since this band is situated baween the 
2.4 GHz (2400-2413.5 MHz) and 5.8 GHz (5.15-5.135 GHz and 5.47-5.825 GHz) bands which an 
commonly used on an unlicensed basis, allowing unlicensed operation in some, or all, of the 3650 MHz 
band could add flexibility to current service offerings in all three bands. 

33. We are not persuaded by the ar-ents of the Satellite Industry Association (“SM”) in its 
reply comments to the UnJicemedSpcfnan NOI, that we should not provide for unlicensed operations in 
this band. SIA generally asserts that the potential ubiquitous uncoordinated use of unlicensed devices 
would not be feasible because the requirement to operate on a non-interference basis would require 
reducing power to impractical levels. SIA further argues that the 3650-3700 MHz band is unsuitable for 
unlicensed operation because there is 110 global allocation for such SIA cootends that the lack of 
such an allocation would prevent unlicensed devices from takimg advantage of the economies of scale 
from global demand, a large manufacturing base, roaming, and reduced complexity of equipment!’ SIA 
points to 0 t h ~  parties’ comments which generally support globally harmonized spectrum for unlicensed 
U S .  

34. We reject SIA’s argument against the feasibility of unlicensed operation because we 
tentatively conclude that mechanisms exist, as discussed below, that will provide for unlicensed use of the 
3650 MHz band without musing interference to licensed FSS operations. This view is also shad by 
several commenten. For example. AT&T states that geographic and power h i t l t ions  and other 
restrictions should be dic imt  to permit unlicensed devices to operate successfully in this band without 
causing interfmnce to licensed FSS uscrs in this band.q 

35. With respect to SIA’s second argument, we find that there should be sufficient interest in 
domestic unlicensed usc of the band to provide manufacturing incentive, notwithstanding its lack of 
global availability. In support, we note that many unlicensed devices that cue not permitted to operate 
globally remain popular choices for domestic use. For example, the 902-928MHz band is used 
extensively for unlicensed opedons within the United States but is not available for such use in other 
parts of the world. We believe that the 365Cb3700 MHz band has the same potential for widespread use 
domestically. In addition, as stated above, the band easily could be used to supplement unlicensed 
domestic use in the 2.4 GHz and 5.8 GHz bands. Since the 2.4 GHz and 5.8 GHz bands are also 
available for unlicensed usc globally, manufcctuters could, for example, choose to design products with 
the capability to o w e  in all three bands, but activate the 3650 MHz fundonllity in produds shipped 
only for use in the United States. For these masom, we do not see the lack of global availability of the 
3650 MHz band for unlicensed use .as a hindrance to use of the 3650 MHz band for unlicensed operation. 

36. We also f d  that the CBand Coalition study does not address the merits of the unlicensed 
operations proposed for the 3650 MHz baad. That study focused on the potential for uh-wideband 
(W) devices to cause interfamce to earth stations operating over the ftequeacy range of 3700 - 
4200 MHz used. among others, by video end television broadcclstas for dissemindon of programming 
materials in all uear of the United States? As described below, we are propming s d c o g n i t i v e  and 
d e r  in te r fe rn  mitigation techniques for unlicensed devices operating in the 3650 - 3700 MHz band to 
protect ~~IUI stations that are generally located on the east and west coests of the United States. The C- 
Band Coalition study does not take into Bccount those techniques and thus does not present an fccurate 
representation of potential interference from unlicensed operations to earth stations in the 3650 - 3700 
MHz band. 

~~ 

“Osee S U  reply comments at 2. 

“ Id m 4. 

See ATBT cornmefits at 4. 

s e ~  II. 43, s q a .  

14 



Federal Commualentionr Comnibsion FCC 04-100 

37. Furthermore, we tentatively conclude that allowing unlicensed devices to operate in fixed as 
well as non-fixed modes would provide equipment mannfactmm and systrm operators m i m u m  
flexibility to design devices and systems to me4 the needs of consumen. In the context of this 
proceeding, fixed-mode unlicensed operetion is considered to mean non-moving devices, such as used in 
omnidirectional and point-tqoint systans. For example, fixed devices could be used for backhaul 
purposes by one operator and broadband connectivity to portable devices by another. Non-fixed modes of 
operation could include devices used at non-peimanent sites for a short period of time and devices used 
while in motion or during halts at unspecified poink. Examples of non-fixed devices could include laptop 
wireless mnnections and mobile handset to handset operations. 

38. We propose two pd approaches for enabling both fixed and wn-fixed unlicensed devices 
to operate while protecting FSS earth stations and Federal Government operations in the 3650 MHZ band. 
The first approach, which would apply to fixed unlicensed devices, requires professional installation of 
each device to ensure that certlin criteria arc met so that operation at a particular location and power 
would not result in interfmce to any FSS earth station. The second approach, which would apply to 
non-fixed unlicensed devices, requires such devices to be capable of autdmatically adjusting the EIRP 
based upon detection of the presence and strength of RF transmissions h m  operating FSS earth stations. 
In practice, this latter approach would employ methods similar in nature to dynamic frequency selection 
(DFS) techniques used in other bands. In addition, we propose that bath fmed and non-fixed unlicensed 
devices be required to transmit a device ideotification signal to facilitate determining the source of any 
interference that mi@ be caused by the operation of these devices. Finally, Part IS of the Commission's 
rules governs the operation of unlicmssd radiiofrequency devices. h f o r e .  as a g e n d  condition of 
operation, the unlicensed devices proposed henin may not cause harmful interference to author id  radio 
services and must accept any interference that they meive.u 

39. We seek comment on whether both fixed and non-fmed unlicensed devices should be 
permitted to operate in either all, or portions of, this band. Commentem should discuss all the benefik 
and costs associated with using all, or portions of, the 3650 MHz band for such unlicensed use.M 

1. Fixed Unlicensed O p r a h .  

40. Because the location of 80 operating fixed unlicensed device does not change. the 
development of criteria for ensuring that FSS opaations arc proucted from interference is grratly 
simplified. In particular, once an appropriate location and o v t i n g  puunetas arc chosen for a fixed 
device (i.e., those where its operation will not cause harmful interference to an FSS station), botb the 
unlicensed device and the FSS should be able to operate without mutual adverse effect. 

41. Professional Imra1kation. To ensure that fmed unlicensed devices are established and 
operated in a manner that will avoid causing interference to FSS earth Stations, we propose to require that 
such devices be installed by a professional. The professional installer would be held responsible to 
account for the presence of all FSS cprth stations and Federal Government Oparations in the vicinity of the 
unlicensed device. Using appropriate knowledge of each earth station's location and other relevant 
technical chamctenstics, the pmfcssional installer would be required to ensure that the installation and 
operational characteristics of the fixed unlicensed device is unlikely to cause harmful interference and 
complies with the criteria discusacd below. We seek comment on the qualifications M individual must 
possess in order to be classified as a professional installs." We recognize that industry orgmiutions 

"See47C.F.R SectiOn 15.5. 
a, ThC propwed ruler sst farth in Appendix A t&t only the Part 15 rule changes nssdcd to implement ow 
proposll forlmlicmscd operation in the 3650 MHzbud. 
a We note that the definition of who qualifies LP a "professional" iartaller is also being considd in ET Docket 
No. 03-201, 18 FCC Rcd. 18910 (2003). 
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such u the National Association of Radio Telecommunications Engineers (NMTE) and The Part-15 
Organization have developsd Rofcsaiorul Installer Certification programs designed to ensure that 
instalters arc able to set up unlicmsed links in a m m e r  to minimiv the possibility of creating harmful 
interference to other users of the spectrum." Should the Commission consider completion of industry- 
based celtification programs such as these to be sufficient hniniig to be recognized as a professional 
installer? What criteria should the Commission place on any such programs that it deems acceptable? 

42. We believe that it would be s b n i g h t f m d  for professional installers to obtain the 
information necessary to meet their responsibilities. Tbe FCC's International Bureau Filing System 
(IBFS) database of satellites and aepociated earth stations is available on the FCC's website at: 
http://svanifoss2.fcc.gov/prod/ib/forms/l. The entire database can be downloaded, or a search 
of dltr d s  can be pformed. While the current search function does not pennit easy rebieval of 
satellite earth station records within a putiCukr fresuency band (such as 3650-3700 MHz), FCC staff is 
updating the IBFS system and such search capaoility should k in place well before any find rules are 
adopted in this proceeding. We invite comment on whether additional information or senrch capability 
would be helpful if we were to adopt the requirement for professional installation. 

43. We expect that a primary use for fixed unlicensed devices in this band would be to provide 
wireless broadband connectivity by WISPS in d areas. Therefore. we propose to allow fixed 
unlicensed devices to operate in the 3650-3700 MHZ band with a maximum EIRP of 25 Watts (14 &W) 
in order to increase effective range. This EIRP should be beneficial - particularly in rural areas - because, 
compared to current P a t  15 limits, an EIRP of 25 Watts would more than double the signal range of an 
unlicensed device. We further believe that omnidirectbnal antennas would typically be employed for this 
purpose in order to achieve the most uniform coverage of a particular g-hic BM. To promote 
flexibility in system design, we prooose to permit any combination of transmitter output powedantenna 
gain, so long as the 25 Watt EIRP lir! it is not e d e d .  Because interference potential is directly related 
to device's EIRP, specifying this parameter rather than sepante ouQutpwer aad antenna gain limits 
would more directly reflect the potential for interference in the band. We seck comment on our 
proposal to set a maximum EIRP of 25 Watts (14 dBW) for unlicensed RF devices in the 3650-3700 MHz 
band. Commenters who believe that it would be bcnefxhl to specify other limits, such as tnnsmitter 
output power and antenna gain, should provide details regarding the benefits or costs of such an approach 
u comparcd to our proposal. We also seck comment on our proposed equipment authorization 
requirements, recognizing the fixed and nm-fixed equipment would likely need to be authorized 
separately because of the different rule requirements. 

44. Anlennac. In ET Docket No. 03-201, we noted that sectonztd ' andphasedmyantennas 
could be used to create highly spectrum efficient networks by forming dynamic communication links with 
mobile or fixed devices in any direction around an antenna sbudure." This could enable an application 
like a broadband local area network to serve a number of spatially separated clients from a single fixed 
antenna site. Such antennas allow systems to use spectrum more efficiently by making it possible to re- 
use a given fresutncy to communicate with different devices dong non-ovslapping paths. We seek to 
encourage both new and novel antenna technologies that would foster more intensive spectrum use. 
Therefore, we do not believe that fixed unlicensed devices should be prohibited b using my particular 
type of antenna. However, we propose that devices using sectorid,  scanning spot-beam, or other 
antenna types with multiple beam capability be required to limit the EIRP in any direction to no more 
than 25 Watts. We seek comment on how compliance with this requirement could be determined. 

"See,c.g.,www.nsrtc.org~dwmv.part-15.0~. 

n 46 ~uprcr. Such requiremenb as miat be adopted in that rule making could be appliuble to h e  devices proposed 
herein. 

"See ET Docket NO. 03-201 at pmgmphs 5-15. 

We w considering equipment authorization requimncnts in another pmcecding. See Docket No. 03-201, at 
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45. FSSRutecrion Zones. FSS urth strtions in the 3650-3700 MHz band we high gain antennas 
that uc very susceptible to interference from undesired signals directed toward the main beam. As a 
result, operation of a fixed unlicensed device located within the e& station's main beam, even with 
relatively low EIRP. could cause in- at large distances. ConveRely, an unlicensed device 
located outside the earth statim's main beam could oprratc with relatively high- power and at closer 
separation distances without causing i n t e r f m e .  

46. It would be possible, using various propagation models, to develop a continuum of 
permissible EIRPs as a function of both the unlicensed device's azimuth with respect to the main beam of 
the FSS earth station, and the separation distance between thc two. However, wc believc that another 
approach could provide a grerter safegu~I  for protecting FSS earth stations, whik simultaneously 
reducing and simplifying the burdon on professional instrllm to comply with the standards proposed 
henin. In short, we propose to define proteaion mnes around each FSS euth station; within which, 
operation of a fixed unlicensed device would be prohibited. Spscifically, we propose that installation of a 
fixed unlicensed device be prohibited within a plus-or-minus I5 degree arc of MY earth station's main 
~tem beam if the separation distance betw&n the fixed device and the e& station is within 180 km. 
At azimuths outside this main bsun protection arc, a ftxed unlicensed device would be prohibited if the 
separation distance from the earth station is within 25 km. At dl other locations outside these zones, we. 
propose that fixed unlicensed devices m l d  be installed and be permitted to bansmit with a total 
maximum EIRP of 25 Watts unless the specifics of such operation would CIWC harmful interference to 
FSS earth stations. Based upon standad popaption models, we tentatively conclude that thesc criteria 
generally should afford FSS carth stations more thrm adequate protsCtion fran interference. We seek 
c o m m t  on this conclusion and invite comment on whether other distance VCISUS uimuth criteria would 
be more appropriate. 

47. The separation distance proposed for unlicensed fixed opetations, i.e., 180 km within 15 
degrees of the FSS antenna mdn-bum azimuth and 25 km otherwise. is a conservative approach derived 
from coordination zone that the Commission peviously proposed as approPiate for much higher 
powered licensed fixed operations to pmtcct FSS earth stations ie the 3650 MHz knd. In the 3650 MHz 
Secund Noticc, the Commission tentatively concluded that withiin 200 kilometers of a FSS site it would 
be necessary for a licensed fixd operation to wordinate with tbe FSS operation. Outside of this 
coordination zone, the licensed operation would not wed to coordinate and could operatc with up to 1640 
Watts EIRP. The 200 kilometer licensed Coordination zwc was bued on line of sight protection to FSS 
earth stations and took into o ~ ~ u n t  elevation angle, and tnnin shielding and over the horizon distances 
from the FSS euth station sites. By way of wmpari~on, the 180 kilometer scpUation distance, a 
exclusion zone, we uc proposing herein is 20 kilomaen less than the 200 kilometer word i t ion  zone 
proposed for l i d  fixed point-&point stations in tbe 3650 M h  Service Rules Second Norice. 
However, the EIRP of the proposed unlicensed devices will be on the order of 111 dB lower than that 
proposed eulk f a  licensed fixed point-bpoint facilities. Accordingly, we. beliwe that the reduced 
sepantion distance of 180 kilometers within 15 degras of the main beam is approPriatc. Outside of the 
main beam, the required separation distance (or exclusion m e )  of 25 kilometers assumes that a noise-& 
interference ratio of 10 dB is eceeptrble to the FSS operators and that the ITU-R luge FSS antenna roll- 
off grin pettern is appropriate. We believe that these seprntion distances w a i n  which unlicensed fixed 
devices will not be allowed to operate, in conjunction with the requirSment for professionrl indktim 
will ensure that thesc fixed devices will not interfere with FSS cartb stations. We invito comment on 
whether the assumptions used (vc sufiicicnt to provide appropriate prokction to the FSS earth stations. 

2. Non-Fiied UnueCwd Operation. 

48. With respect to non-fmed operation by unlicensed devices, the challenge of proteCtine FSS is 
more complex becsusc a non-futcd device would not be limited to a single locatio4 but may mow around 
h m  one site to another. Homver. with the approach d & W  below, wc believe that the FSS earth 
stations can be afforded adequate interference protection from non-fixed unlicmsed devices. 
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49. Power Limits. As an initial matter, we propose lower power limits for non-fixed unlicensed 
devices than the limits proposed above for fixed unlicensed devices. We envision that non-fixed devices 
operating in the 3650 MHZ band will be used in similar fashion to non-fixed unlicensed devices used in 
the 2.4 GHz and 5.8 GHz bands. Opcmtions in the 2.4 GHz band me limited to a maximum power of 
1 Watt. Power levels for devices operating in the 5.8 GHz band range from 50 milliwatts (1 Watt EIRP) 
for devices in the 5.1 5-5.25 GHz sub-band to 1 Watt (4 Watts EJRP) for devices in the 5.725-5.825 GHz 
sub-band. In order to protect the FSS and Federal Government operations in the 3650 M H z  band, we 
propose that non-fixed unlicensed devices in the 3650 - 3700 MHz hand be limited to a peak EIRP of 
1 Watt. We note thst handheld unl~censed devices in the 2.4 GHz and 5.8 GHz bands normally operate 
well below the maximum of 1 Watt due to battery power lim fations and human exposure to RF radiation 
I imMms.  Therefore, we fmd that this proposed limit for me 3650 MHz band should allow for most 
typcs of unlicensed use whik, along with thc other limitations discussed below, protect FSS and Federal 
Government opmtions. We seek comment on this proposal. 

50. Listen-before-rdk P o w  Adjwtmet~ Cupbiiity. In d e r  to protect FSS earth stations from 
non-: 1 x 4  unlicensed devices, we propose that a o n - f d  devices be required to employ a DFS-like, listen- 
before-talk mechanism." In operation, this m e c h a n h  would automatically adjust the EJRP of the 
device based upon the received sbmgth of an FSS uplink signal which is transmitted (in another 
fFcqurncy band) by the same earth station antenna beiag protected. -tion of a stronger FSS signal by 
the unlicensed device would indicate relatively closer proximity to an esrth station, thus requiring the 
unlicensed device to operate witb lower powa, while a weaker received signal wwld, conversely, 
indicate that a higher device power could be used. We believe that this approrch is desirable in its 
simplicity because it docs not r tquk an unlicensed device to indcpeadently determine any other 
information; such as, the separation from, or its azimuth with respect to the main beam of, an FSS earth 
station. 

51. We tentatively conclude that existing uplink transmissions from FSS urth stations in other 
bands could be used for this purpose. We re& this conclusion because the FSS stations that we seck to 
protect - whose operations in the 3650-3700 MHz band am used for downlink purposes - are also used for 
uplink (earth-tesptce transmit) communiutims in the 5.85-5.925 GHz and 6.425-6.723 GHz bands." 
Therefore, we propose to require that unlicensed devices be designed with the ability to listen for an FSS 
u p l i i  signal in t h e  other bands in order to enable automatic EIRP adjustment. We funher propose that, 
ifthe non-fmed device detects an uplink signal above a minimum power-switching detection threshold of 
-76 dBm refmnced to a l-megahetiz bandwii (il~us indicating close proxhity to an euth station), then 
the non-fixed device would be prohibited from transmitting. For received uplink signals from -76 dBm 
to -79 dBm, the device would be limited to a maximum EIRP of 250 mW. For received uplink signals 
between -79dBm and -82 dBm. the aon-fixed device cwld operate at an EIRP of up to 500 mW. 
Finally, for w i v e d  uplink signals pt levels of -82 dBm or less, the non-fmed unlicensed devices would 
be pumitted to operate at I Wat~, provided such operation complies with applicable human exposure 
limits. We propose to ddine the power-switching detection threshold as the received signal sbmgth 

~ ~ 

DFS r e h  to dynamic h p e n c y  sekctim As the literal meaning implies, a DFS signal threshold is 0th w d  
to biiglcr a change in operatine &nueacy by a transmitter to avoid cawing intcrhmcc. In this CLK, homvn, a 
signal threshold would bc detected in a similar r m ~ c ~  to DFS c i m h y  but used, instad, to adjust the EIRP of the 
unlicaued device. This appmach is similar to thrt used to protect govanment radp systems in the 5 GHz band 
h m  mlicaucd devices. Sex Repon a d  Order m ET Docket No. 03-122,69 Fed. Reg. 2617 (2004). We note that 
National Telecommunifcuiolu and InformStian Administration (NllA). FCC, National Aeronautid and Space 
A d m i n i d o n  (NASA) d Dcpment of Dcfenu ( u t  a), along with input &om the industry, worked to develop 
acceptable sharing conditions between unlicensed devices in the 5 GW2 band and the sensitive government 
b l l F d i o n S .  

'I We note tht the Commission rcccntly allocated the 5.85-5.925 GHz band for the Dodiated Shon h g e  
Communicntim Service (DSRC). We seck commuH what impn the plifaation of DSRC systems could have on 
this approrh. 
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(RSS) in dBm (or some d e r  metric of received signal format), referencbd to the output of a 0 dBi m i v e  
antenna. These power limits are captured in proposed 5215.252 (cX2) in Annex A. 

52. The received power kvels listed above. ue based upon a number of technical assumptions 
including that the maximum allowed EIRP of the unlicensed device would be uniformly spread over a 50 
megahettz bandwi&. All of our assumptions arc delineated in Appendix C. We seek comment on this 
approach and invite comment on whdhs the assumptions used in developing these power levels m 
appropriate for providing protection to the FSS earth stations. For example, if the maximum allowed 
EIRP was assumed to be spread over less than a 50 m e w  bandwidth, how would such an assumption 
affect the tentative results we have obtained? We invite comment on the appropriateness and practicality 
of implementing this approllch for non-fixed unlicensed devices. 

53. With respect to the receive bandwidth of the unlicensed device, we believe that no bandwidth 
correction factor would be required if the receive bandwidth of the non-fixed device is greater than 1 
MHz However, if the RSS is to be measwed comctly by a non-fixed device having a receive bandwidth 
less than 1 MHs then we propose that a badwidth camt ion  factor be taken into account. We seck 
comment on whethcr lO*Log (BW/IMHz) (where BW is the non-fixed device’s bandwidth expressed in 
m e g a h a )  should be used as the appropriate d o n  factor for non-fixed devices that have a 
bandwidth less than I MHz Finally, we scek comment on what equipment authariration procedures 
should be required to vCrify compliance with these proposals. This proposal is most easily implemented 
if satellite uplinks in readily identified bands arc operational at times where the FSS earth station is also in 
receive mode. We rcwgnize that tberr may be no cornlation between the transmit and receive 
frequencies of the auth stations and that some euth stations may be operating in a m x i v e a l y  mode. 
We seek comment on the extent to which this scenario may exist, and possible approaches to apply in 
those ~89cs.7~ 

54. For systems where multiple devices operate under a cenbnl conmllcr, we propose that only 
the central contmller be required to have the capability just described to detect the power-switching 
threshold and to cwvey appropriate commands to all devices under its control. We recognize that there 
m y  be devices or architectures developed, whereby remote devices ue not under the control of a master 
device. We seek comment on requiring such devices to have power-switchiag threshold detection 
capability. We also invite comment on how to identify remote units that opmte only under the control of 
a centnl controller. If a device is to operate unda the control of a cenbal controller we invite comment 
on the maximum dishme the unlicensed device should be allowed to be separpted from the tend 
controller and how to ensure that the rcmotc device cees*l transmissions when it exceed this maximum 
distance. 

3. b u e s  Applicable to Fired and NornFired Operrtiona 

5 5 .  Federd Government Facilities. We seck comment on whether the methods described above 
for both fmed and non-fixed unliceased devices would provide an effective mcans of protecting the three 
Federal Government radiolocation stations that opaate in the 3650-3700 MHz on a primary basis.” 
These stations, located at St. Inigoes, MD, Pascagoula, MS, and Pensacola, FL, wcrc grandfathered as a 
condition of the iransfer of the 3650 MHz band to a mixed-use status?‘ The rules require that FS and FSS 

We notetk a sur& ofour FSS IiCemingdatnbmc revalsthat, m ofApril 1,2004, thee are 103 arth stltions 
in the 3650 MHz band, and that only three appear to be m e i v e d y  opmtim. ’Ibe dl signs of the three receive- 
onlyJtarions~rc: E010188,E960105.audWW21. 
n 

” See lettcr dated Novembrr 2,1999 bom William T. Hat&, Acting kuoekk Adminlshntm, NTM to Dalc 
Haffield, Chief, OET (“NovcmbaNTU kner”). The coordinates of each site a: St. lnigoa, hfD (38’ IO’ N., 76‘, 
23’ W.); pasugoula, MS (30.22’ N.. W ,  29’ W.); and Pmsrcoh, FL (30” 21’ 28“ N.. ST. 16’ 26” W.). 
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stations located within 80 kilometers of each site coordinate with the Federal Governmen& but t h m  is no 
coordination requirement for unlicensed devices. We observe that an unlicensed device could be 
designed to listen for transmissions h m  these facilities and to activate the capabilities of the device to 
modify its operations as discussed above. Fulthemore, as noted above, the adjacent 3600-3650 MHz 
band is used by high power federal government radar systems that an not limited to the three protected 
sites. Consequently, unlicensed device manufacturers will likely fmd the need to incorporate design 
mensums to p tec t  their equipment from possible overload by these adjacent band ndar signals. 

56. @eration in Proximi@ to US. Borders. To provide sufficient protdion to Canadian and 
Mexican stations operating in the 3650-3700 MHz band that an locatcd near the U.S. borders, we 
propose to require that fixed devices be located at least 8 kilometers from the U.SJCnnada or 
U.SJMexico border if the antenna of the device looks within the 160" sector away from the border and be 
located at lust 56 kilometen from each border if the device I& within the 200. sector towards the 
border. This proposal is consistent with the treatment of licensed fmed stations in W s  above 470 MHz 
along the USJCanada botder?' In addition, we point out that, even under these guidelines, operam of 
unlicensed devices may need to further reduce their power to protect FSS earth stations in Canada or 
Mexico. We believe that treating devices along the border in this manner would strike a bal.nce between 
providing sufficient flexibility for unlicensed ope-rations and the need to protect foreign stations. We seck 
comment on this proposal. We alsa invite suggestions for alternative approaches for treating unlicensed 
devices in the 3650-3700 MHz band along the U.S. borders. 

57. We tentatively conclude that no additional requirements are needed for non-fmed unlicensed 
devices to protect FSS arth stations that may be locatcd in Mexico or Canada. T%e IiJtm-before-tnUt, 
automatic power a d j m e n t  mechanism we have proposed for these devices should be sufficiemt to 
ensure that no Canadian or Mexican FSS earth stations licensed pursuant to the cumnt regulations will 
encounter interference. However, we seek comment on whether any special circumstances exist that 
might require non-fixed devices to incorporate other mechanisms to protect foreign PSS installations. 

58. Remval of Restriction on unlicnred *ration in the 3650-3700 Mi53 b a d  Unlicensed 
devices an c m n t l y  restricted from operating in the 3650-3700 MHz Consequently, unlicensed 
devices an limited to only spurious emissions in this band.n Historically, restricted bands werc 
established to protect sensitive Federal Government and Non-Federal Government operations, such as 
radio-astronomy, which rely on reception of extremely weak signals. However, as notal h v e ,  the 
change in the allocation status of the 3650 MHz band from shued to mixed UBC provides an oppormnity 
to reexamine that prohibition in this band. Because the proposed allocation h g c s  set forth herein 
would limit licensed use of the 3650-3700 MHz band to relatively few FSS and Federal Government 
users and because no new Federal Government operations will be assigned in this band, we no longer 
believe that this band needs to remain restricted. In its comments, SIA states that it is 
permitting unlicensed devices to operate in the 3650-3700 MHz band regardless of power level. It takes 
this position for several m n s ,  including lack of technical parametem for unlicmsed devices and lack of 
knowledge of the potentid number of unlicensed devices and their geographic orientation to FSS earth 

" See U.S. -Canada trepty, "Revised Technid Annex TelewmmuniCation: coordination md Use of Radio 
Frequencies Above 30 Megqcla  per Sewn&" Signed at Oaawa June 16 and 24,1965; en- into force June 24, 
1965. 

'' section 15.205 of the commission's rules idmtifics nseicted 6equency bands in which diccnscd devices are 
pmhibiad h n  opcnting. See 47 C.F.R. 5 15205. 

See 47 C.F.R 5 2.1. Spurious emission 8~ defiaed as emissions on a hquency or frequencies which arc outside n 

the necessary bandwidth and the level of which may be reduced without a5eaing the u m u p o d q  ' trasnirionor 
information. Spurious emissions include harmonic emissions, pamitic emissions, iatamodulstion products and 
fmquexy convenion produck 

"PPd to 

see su comments st 4. 
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stations." We are not pmumded by SIA's argument because, as explained below, we believe thot it is 
feasible to develop operating rules for unlicensed devices in a manner that should address the in-band 
interference concerns raised by SIA. Accordingly, in order to IcMmmodrte new unlicensed use, we 
propose to revise Section 15.205(s) by removing the restricted designation from the 3650-3700 M H z  
portion of the cumntly restriaed 3600-4400 M H z  bmd. 

59. A4acenr Bmd Emiwions. In proposing to remove the restricted status of the 3650-3700 
M H z  band, we also recognize that it would be adjacent to frequency bands that will continue to be 
restricted. Therefore, in order to maintain the same degree of proteaion for adjacent band licensed 
operations that currently exist under the mks, we propose to q u i r e  that new unlicensed operations in the 
3650 MHz band limit emissions into the adjacent 3600-3650 MHz and 3700-4400 MHz bands to 
spurious emissions only (i.e., emissions with a maximum fwld strength of 500 microvoltdmctcr medsured 
at 3 A similar situation currently exists in the 240012483.5 MHz band which lies betwan the 
restricted bands 2310-2390 M H z  below and 2483.5-2500 MHz above. Using spccbumcficimt system 
design and filtering, however, unlicensed devices are nevertheless capable of opOnting in this band at 
higher power levels than all other u n ~ i c e n d  devices."' In a similar fashion, we believe that transmitters 
can be designed for the 3650-3700 M H z  band with sufficient filtering at the band edges to satisfy the 
emission limits in our rules. We seek comment on this proposal to limit emissions in the adjacent 
restricted bands. 

60. Device Identifiation Signding. While we believe that the technical requirements proposed 
above for fixed and non-fixed unlicensed devices should be more than adequetc to avoid interference to 
FSS earth stations in the frst hstance, we must also gum! against any unfo- instances when 
interference might nevcrtheless occur (e.g., when a new.FSS earth station is installed, or when an existing 
earth station relocates). As an initial matter, we again emphasize that, purmant to Section 15.5 of the 
rules, unlicensed devices are required to case operation if found to be causing interference to any 
licensed mice.  In the event that interference mighi be caused, it could be difficult for the openta of a 
licensed station to identify and locate an unlicensed device that may be causing interference. Ihcrcfore, 
as a means of facilitating this identification, wc propose to require all unlicensed devices to broadcas~ 
identification information at regular intmvds. 

61. At a minimum, the transmitted data should consist of the contad information of the 
oviner/opemtor of the device. In addition, infomution about the location of a fixed device could be 
included. Will this information be useful to FSS licensees? Commenters dv&g an identification 
requirement should also provide &ai l  regarding how o h  the idmtification signaling shold be done and 
what other information would be useful. Would information such as the FCC ID number and transmitter 
serial number be helpful? We dsu seek comment on the need for, and effective methods to update the 
contact information when an unlicensed non-fixed device is sold or otherwise transfmtd to a new 
ownedopemtor after the initial sale of the device. 

62. We seek to ensure that any identification information embedded withim the transmission of an 
unlicensed device can be easily extracted. Thenfore, we seek wmmmt on whether it is ncccssuy to 
defme an identification channel in which to place the data. Initially we propose to require the 
identification information to be confined to the 1 MHz portion of the band between 3650 MHz - 3651 
MHz segment of the band. We note that the proposed band segment for the identification lies adjacent to 
the newly designated 3600-3650 MHz restricted band. We reiterate that only spurious emissions are 
permitted in the restricted bands. Will unlicensed devices be able to effectively use the 3650-3651 MHz 
segment for identificrtion purposes without Irmsmitting unauthorized energy into the restricted band? 

Id at 4-7. 

See 47 C.F. R p 15.209(a). 

" See41 C.F.R 5 15.247. 
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Altrmatively, the identification information can be bansmitted as data packets interspersed among the 
unlicensed device communication data Will FSS licensees be able to make use of such infonnation and 
how o b  should it be transmitted? Regardlsss ofthe method used to embed the identification date, we 
seek comment on whethe.r there is a need to Wify a modulation scheme and standardid data format SO 

that the information may be successfully decoded. Finally, we scek comment on whether other possible 
approaches might be taken to address these issues. 

4. O t b r  Mttbodologicd for Protecting FSS E8rth Stations. 

63. Finally. although we believe that the technical approach described above could be M 
effective approach for fostering efficient use of the 3650-3700 MHz band by unlicensed devices, we seek 
comment on two other specific approrhes, (IS well as on other approaches commaters may propose. 
Either of these approcrhes could be requid,  if we ultimately decide that that our p r o p o d  approach is 
not practical, or potentidly could be h a t i v e s  available to manufactums of unlicensed devices for 
protecting FSS earth stations 

64. Geo-Jocahn @ion. A fvst altanative approach for protecting FSS urth stations in the 
3650-3700 MHz band would be to use copitivdsmart unlicensed devices that know their current locatim 
and the location of nearby eprth stations. We sought comment on that approach in the Unlicensed NOI, 
and a number of parties supported that approach. This approach would be based on a determination of 
r e ~ n n b l e  distance separation standards for the o m i o n  of low-power non-fixed unlicensed devices in 
this band. For exampk, using known protection criteria for M FSS earth station. M unlicensed device 
could adjust its power based on its location relative to nearby FSS earth stations. 

65. This technical approach q.pars to be feasible. For example, IEEE 802.18 statcs that 
embedding GPS in unlicensed devices is technically feasible and could be used to limit the device SO that 
it does not bansmit when I d  in an area where interference to a satellite m i n  earth station is 
l i k e l ~ . ~  We also recently noted that one of the h e f i t s  of cognitive d i o  would be the ability to 
determine its location and the location of other transmitters, and then select the appropriate openting 
parameters such (IS the power and frequency allowed at its 10cation.~ 

66. One of the requirements of this appmech is that we specify distance sepuations for protecting 
FSS Wth stations. In its comments on the VhJicensed NOI, SIA submits a tschniul annex proposing 
calculrtcd exclusion mnes where unlicensed devices would not be able to It argues that its 
analysis indicates a worst ULPC exclusion mne of 416 km is needed for a 1 WUI EIIW unlicensed device 
to protect a satellite earth statioa.” We fmd that SIA’s methodology, while clearly daiving distances’that 
would protect FSS earth stations, is overly conservative for the 1-Watt devices we arc considering hae.” 
We also believe that the currcnt guidelines in our ruks” for identifying when coordination is necesrary 

See IEEE 802.18 Comments P 10. 

See Cognimn Radio Notice at f l68 - 80 
Id at 14-21. 

Id at IS. ’Ibis sepsration distlnce is based on the d i c e d  device antenan b e i  directly coupled to the receive 
ante nu^^ of the Csrth station. Other assumptions include a 5 degm elevation angle, t k c  space prth loss, an antenna 
sidelobe pattan baaed on 32-2S0log~d8), and M I/N of-IO dB. 
-slA t4lscs itsmull on frecpprcc pqmgmon ‘ which is applicable for satellite q l i  and blii but not for 
terresoLl pths where multipath bansmission is likely. In the latter case, h e  space pmpagation generally yielda an 
overly conservative minimum Separation, as it does not account for environmental e f f m  on or terrain shielding of 
the RF signal. 

” See 47 C.F.R 8 2525 1. These guidelines arc based on Appmdix 7 of the lntemniollal Tekcommunication 
Union (ITU) Radio Regulations and Catain mommendatio~~~ of the ITU Radiocommunicatiom Sector. 
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are overly conservative for purposes of this Notice." For instance, in canments filed in the 3650 MH5 
Service Rules Second Norice, Cornsearch stated that it has been able to ~oordinntc Stations at distances 
much less than otherwise thought nccessuy, and that in certain cases, earth stations have actually been 
located near the base of fixed service sites in the same band." 

67. We therefore seek comment on alternative methods for determining more accurate minimum 
separation distances for these low EIRP levels. Under the simplest approach, M unlicmsed device need 
only estimate its distance fmm the earth station. While overprotecting the earth station when a device is 
behind the station's main lobe, it still would appear to allow operation over s i g n i h t  geographic areas 
of the United States. If a device could also estimate its orientation relative to the main lobe of the FSS 
ant en^,^ we might reasonably determine lower distlnce separation requirements when a device is offset 
from the main lobe, thus granting additional operational flexibility in terms of geopphic  areas, but at thc 
cost of added complexity. Ultimcltely, if there arc no better methodologies for daermining distance 
separation than those currently in the record, we could permit those app.oaches even though, compared 
with our preferred technical mahod, we believe that they overpmtcct FSS euth stations and thus 
needlessly limit the operational flexibility of unlicensed devices in this bud. 

68. Unlicensed devices would need to protect not only existing FSS euth stations, but also any 
future earth stations in the 3650-3700 MHZ band. Thus, devices relying on geo-location must have a 
means to identify new FSS earth station locations, which should not occur very frequently. We seek 
comment regarding methods by which an unlicensed device would access a database of earth station sites 
and by which an updated database would be maintained?' In addition, we seek comment on how ofia 
devices would need to update their databases in order to continue to be able to opcnte, as well as on the 
type of information that could or should be made available. 

69. We also note that it w d d  be possible for an unlicensed device to lose contact with its geo- 
location refcrmce signals under various circumstances. We scck comment on the p r o t ~ l s  that should be 
followed when an unlicensed device using the gco-location option loses its l d o n  detecting capability, 
such as the period of time that the device could continue to operate before ceasing to transmit. It would 
a p p u  to make sense to treat an unlicensed device 500 km away from the nurest earth when it lost its 
geo-location differently from one, for example, only 75 km away. 

70. Finally, we seek commat  on whether a geo-location appnxch would be M effective means 
of protecting the three Federal Governmat radiolocation stations that operate in the 3659-3700 MHz 
band on a primary basis, as well as urth stations located in Canada and Mexico. As previously noted, the 
rules require that FS and FSS stations located within 80 kilometers of each site coordinate with the 
Federal Government. The locations of Canadian and Mexicao earth stations presumably can be made 
readily available for use with a gedocation q p c h .  Using the techniques described above, it would 
appear to be possible for unlicensed devices to maintain a p p r o p h  Separation distances. 

71. Dedicaed RF beacon si@. We also seek comment, although we see various difficulties 
spelled out below, on whether an unlicensed device could make use of dedicated RF beawn signals 

" For example. Appeadm 7 solhare defnuk to a minimum distaDce of 100 h imspective of h e  power level8 of 
the devices. Given the limited radio h o r h  of low-power non-fixed devices wc PIC p r o p o s ~  to oflow, Appendix 7 
soffwve analpis would not appear to be applicable. 
t, Sca Comsevch comments at 3. 

when m h t  and only 25 Ian when behind, a d-ce of 143 km. 
91 One mahod could be for non-fored unlicensed devices to connect to the internet to receive updated FSS earth 
statim infomution. Such updrtn could be dcme o w  the air Q through a computer with a wircd colllltctim (eg., 
attaching to a USB PQtthrOugh a d e  as d y  doae for PDAs and cell p h o ~ ~ ~ ,  etc.) 
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emanating either directly from m FSS earth ststion or from another transmitter located in close proximity 
to an FSS earth station.n Under this spproach, unlicensed devices would be designed with cognitive 
capabilities to detect the absence, presence, or relative m g t h  of the FSS pilot bewm at the location of 
the unlicensed device and make decisions about whether to transmit or whnt power levels would be 
appropriate to protect licensed FSS earth stations. In its simplest form. transmission by the unlicensed 
device would be enabled at permitted power levels only if no pilot beacon were detected." With a more 
sophisticated capability, an unlicensed device could detect not only the presence of a pilot beacon, but 
also the relative strength of the received pilot beacon or information in the data s b ~ m  of the si@ h u t  
the earth station's receive antenna tvpc and/or orientation. A relatively wed, or absent, beacon signal 
would indicate that a higher EIRF' could be used by the unlicensed device while, conversely, a relatively 
higher pilot beacon strength would require a coRsponding reduction in EIRP. 

72. This approach would appear to require adoption of various standardized technical 
requirements to ensure that unlicensed devices could readily detect a beacon si@. Our analysis docs 
indicate that a separate pilot beaum EIRP of betwea~ 1.5 Watts and 26.5 Watts would be sufficient to 
ensure that non-fixed unlicensed devices would be able to receive the buron mder any foreseeable 
circumstances where interference to FSS earth station could be a concern. We also think that (L standard 
beacon EIRP might have to be specified, perhaps as well as standard format or information content, so 
that every earth station would present the same reference bescon signal strength at a given distance. We 
seek comment on any necessrry technical parameters. 

73. We also seek comment on the important issue of a standardized hquency or frequencies for 
such beacon signals. Using a fmquency within the 3650-3700 MHz band for a transmission emanating 
from a location at or close to an FSS earh station raises very significant tschnical questions about 
interference to FSS earth stations - especially because this band is in the middle of a broader satellite 
receive band." If not a fmquency within this hand, what other fmquencies might potentially be available 
that could provide the needed functionality without causing interference to existing licensees? If no such 
frequencies are available, it is not clear how this approlch could be implemented. 

74. Also, especially compared with the previous two approaches, namely, professional 
installation of fured devices and automatic EIRP adjustment for non-fixed unlicensed devices, this 
methodology also raises questions about the costs and responsibilities for implemeatation. For example, 
with respect to responsibility for the operation of a barcon signal, it is not clear how the safeguard could 
be implemented by unlicensed device operntors, so the burden would clppeu to h l l  on the FSS earth 
station licensee. The potentially significrnt costs raise questions about the quitiw of imposing them on 
existing licensees. There are also signifmt issues regarding whether and how tho& costs might be paid 
by unlicensed device operations. 

75. To allow FSS eath stations operatiog in this band. or other entities, to implement a aparatc 
beacon, we might need to modify footnote US348 of the Table of Allocations to include a secondary 

Under this approsch, a beacon could be an o m n i d M o d  signal or could reproduce the earth station's receive 

93 This permissibility of transmission under these circumstances can be i n f d  6wn tbe device's inability to detect 
the pilot beacon that it is either diciently distant - or shielded - b m  the FSS earth st&n to avoid cawing 
interforcace. If I bucon signal were detected, the licensed device could default to opention at the general Part 15 
radiated power l i t  for this band (i.e., 500 pV/m maured at 3 meters). which should be sufficient to prevent 
interference. See 47 C.F.R. 8 15.209. 

9( Wenote 
satellites w multiple. c n n s - p o ~  72 MHZ wide trmcpoadas w i t h  this ~~IICIXY baud. 

amgain-  

h F S S  ''Urtmded C-B& downlink extends hnn 3600 MHzto 3700 MHzrnd tbat a numbcrof 
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radiolocation allocation9' for this purpose. We also seek comment on such modification as well as on any 
necessary modifications to Part 25 of the Commission's rulcs if we take this approach. Finally, we seek 
comment on how, under this approach, we should protect the three Fedenl Governmmt radiolocation 
stations that operate in the 3650-3700 MHz on a primary basis, as well as earth stations located in Canada 
or Mexico. 

C. Optiow for Licelucd 0perrti0~ 

76. In order to ensure that we can consider all possible approaches for achieving our goals of 
maximizing efficient use of the 3650 MHz band and the provision of new and advanced service, we are 
also seeking comment on whether specburn in this band should be designated for licensed usc. If we 
decide to permit licellsed use of the band, we will have to aaOpt appropriate allocation, tcchnid and 
operational rules to govern such operations. In the following paragraphs. we shall discuss these 
requirements. Initially, however, we seek comment on the types of licensed services that might be 
implemented in the band, what kinds of technologies could be utili& to develop these services, how 
quickly these services could be developcd, .nd where in the country these services might be implemented. 
Commenters should also discuss any technical, legal or cconomic advantages and costs associated with 
these service options. 

77. Fixed Service and Mobile Service Allocations. In addition to seeking cOmmmt on whether to 
maintain the band's cumnt primnry Fixed and Mobile allocations, we seek comment on whether to 
remove the mobile station rrstriCtion in the cumnt Mobile a l l d o n  in this had .  Since the Commission 
adopeed the 3650 hfIfi AIlocatiun R e p r  di Order, grsrt strides have bcm made in the development of 
smdcognitive radio features that potentially could be used with licensed mobile handset opuations to 
prevent interference with FSS options." As a result, we seek comment on whether, if we adopt 
technical rules requiring use of smdmgnitive features, we should wise the existing Fixed and Mobile 
allocations to permit mobile stations to operate in the 3650 MHz band. 

78. We also seek comment on whether we should modify the FSS allocation if we Rtaia the FS 
and MS a l l d o n s  in the band. In the 3650 h5h Allocuhn Reporf & Order, the Commission found that 
specmun sharing baween licensed terrestrial services and FSS operations on an unrestrained -primary 
basis would not be feasible." As a result, tbe Commission decided to grandfather existing FSS earth 
statim o p t i o n s  on a primuy basis and to allow new FSS earth station O ~ C ~ O M  only on a secondary 
basis to any F W S  terrestrial statbns. We seek canment on whether the use of W c o g n i t i v e  
technologies by licensed services would make it technically f w i b k  for new FSS opemtions to wexist 
with FSMS services. Assuming such uses of the spectnun are found to be technically feasible, we 
request comment on whether FSS could be co-primary with FSMS and, if so, how this might be 
accompIished." 

79. Band Segmenmion Bewen Licemed rmd Unlicensed Use and Bad Pairing. If we adopt an 
option that permits tenesbial licensed operations. one way of allowing licensed tixed and mobile services, 
higha-powered unlicensed devices, and FSS earth stations to each have access to the 3650 MHz band 
would be to segment the band. For example, one segmentation option could be to divide the band into 
two 15-megahertz segments and a 20-megahertz segment. The two 15- megaherb. segments could be 

Radiolocation is n form of radiodctarmnrtl ' 'on, whneby the position, velocity or otber chanctcnrtl . 'uofrnobjecr, 
or the obtaining of informaton rclatiag to meX paramtm, is d*crmimd by meam of the plopclgation Propaties of 
radio waves. 47 C.F.R. 5 2.1. 

es See Cognitive Radio Norice supra. 
97 .% 3650 uH5 BadAllmafion order, 15 FCC Rcd Bt 20497 7 18. 

proteuicm of a new co-primrry FSS arrh d m  h o r n  FS in- and h m  Ms intiasfructurc and  device^? 
For example, if we were to licnw FSMS on a geographic basis, what @m could be used to fawm 
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located at the bottom and the top of the band (i.e., 3650-3665 MHz and 3685-3700 MHZ), with the 20- 
megahertz segment situated in the middle of the band (Le., 3665-3685 MHz). Under this option, higher- 
powered unlicensed operations would be remitted to the two 15- megahertz segments and fixed and 
mobile licensed operations to the 20-megahem segment, end FSS earth station operations would have 
access to the entire band on a co-primmy or secondary basis with licensed fixed and mobile operations. 
Licensed fixed and mobile operations would only have to coordinate with FSS carth stations operating on 
co-channel spectrum, and, because unlicensed deviws operate on a non-interference basis, any FSS earth 
station would be protected from interference potentially caused by unlicensed devices. 

80. We seek comment on this segmentation option, as well as splits between unlicensed and 
licensed terrestrial usm in other proportions. Another option, for instance, would be to establish a paired 
20 megahertz allocation of 3650-3660 MHz and 3690-3700 MHz for licensed terrestrial services while 
retaining 30 megahem in the 3660-3690 MHz portion of the band for unlicensed operation. In 
addressing different band segmentation scenarios, commenten should d i m s  whether such scenarios 
would provide sufficient bandwidth to enable broadband voice or data services -on both the licensed and 
unlicensed segments. Commenten should also discuss the types of li& services that might be 
provided if the l i c d  spectrum in the band is unpaired, e.g., TDD operations, and the amount of 
spectrum needed for such services. 

81. Alternatively, we seek comment on whether specbum at 3650-3700 MHz that is made 
available for licensed temstrid operations could be paired with spectrum in other frequency bands, e.g., 
in the 2 GHz to 4 GHz range, md if so, what kinds of services could be provided under this type of 
licensing scenario. We invite commentclf to suggest possibk band pairing options. Commmtcrs should 
address whether, if the fnquency bands suggested arc relatively far from the 3650-3700 MHz band, it 
would be technically feasible to produce equipment (e.g., handsets) that could operate on both spectrum 
bands. 

82. Power Limirs. If, under a licensing approach, we remove the current,allocation restriction on 
the use of licensed mobile devices in the 3650 MHz band (Le., base station only), licensed and unlicensed 
oprrationS m h e  band could take on similar oprrational characteristics. We thuo could require that 
licensed devices operating in the 3650 MHz band employ the same powex limits 18 proposed above for 
unlicensed devices. Specifically, we could require that licensed non-fixed devices operate at a maximum 
power level of 1 watt EIRP, and &at licensed fmed devices operate at a maximum power level of 25 watts 
EIRP. By adopting the same power limit for licensed devices as piopossd for unlicensed devices, we 
should not introduce any interference conditions, with respect to FSS operations, that would not be caused 
by unlicensed devices alone. 

83. We also seek comment on allowing higher power limits for licensed fixed stations operating 
in 3650 MHz band to enable greater coverage areas and bansmission distances for such stations. Along 
with greater power levels, of course, comes the c o r n  about increased ptential interference to FSS 
emtbstations operatkg both within and above the 3650-3700 MHz band. However, as discussed in the 
3650 M k  Service Rules Second Notice, we could adopt coordination zones surrounding w-channel FSS 
stations, within which any trrresbial station operator would have to coordinate with the FSS licensee. 
Because the size of a coordination zone would be a function of the power kvel of the fmed station, 
protedon of Whannel FSS stations by high-powered licensed fixed stations would be accomplished 
simply by rsquirimg larger coordination zones for such stations. In tbe 3650 e Service Rules Second 
Norice, the Commission proposed a 1OOO-Watt EIRF' limit for base and fixed stations. Such a power limit 
would create relatively large coordination zones, but would provide greater flexibility for licensees 
operating in the band. We therefore seek comment on the appropriate EIRF' limit - e.g., 25 Watts, lo00 
Watts - for licensed base end fixed stations operating in the 3650-3700 MHz band. 

84. A&cenr B m d  Emissions. If we decide to permit licensed systems to operate in the 3650 
MHz band, we would also have to decide how such systems would protect servicts operating in adjacent 
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bands. In the 3650 M7f.z Service Rdes Second Norice, we proposed that, in orda to protea FSS 
operations in the 3700-1200 MHz band h interference, terreseial stations o m n g  in the 3650-3700 
MHz band would have to comply with the Part 101 emisaion limits -in place to protect such FSS 
systems from l i c e 4  fmed stations Opaating in the 37004200 M H z  band. With our proposal k i n  to 
provide for unlicensed use of the 3650 MHz band, we seck updated comment on wbat interference criteria 
might be used to protect adjacent band services from licensed systems operating in the 3650 MHz band. 
For example, should we require that licensed non-fixed devices comply with the field strength limit 
described above for unlicensed devices; should we q u i r e  that licensed fmed stations comply with a 
particular field slrength limit or satisfy the adjacent band protection criteria proposed in the 3650 M& 
Service Rules Second Norice? 

85. Profecfion of FSS operolons. If we ultimately adopt a regulatory appmch that parnits 
licensed operations in this band, we believe that it would be appprkte to require that licensed devices 
employ the same measures to protect FSS operations as proposed above for unlicensed devices. We seek 
comment on whether these measures (or any of the additional measures proposed above to enable 
unlicensed devices to protect FSS stat im - e.g., the gcdocstion method, 'he RF beacon method) could 
or should be applied to licensed devices as a means of protecting Government radiolocation stations, non- 
Government FSS stations, and Canadian and Mexican stations operating near U.S. borders, or whether, 
for any reason, otha measures (such as, applying our present interservice coordination rules) might be 
more appropriate. loo 

86. Geogrqphic Are0 Licemhg. If we ultimately decide to permit l i c e n d  operations in this 
band, we would need to adopt a IiCenSmg approsEh for such operations. In tbe 3650 M k  Service Rules 
Second Notice, the Commission tentatively concluded to license the 3650 MHz band using geographic 
area licensing and sought comment on what sized licensing area or areas should be utilized to license this 
spectrum and whether nationwide licensing would be Similarly, the Commission sought 
comment on spcctrum block size or sizes and whether the band should be licensed using a 50-megahertz 
license. The Commission also sought comment on a mge of issues concerning possible competitive 
bidding procedur~s. '~ We seek updated umunent from interested parties in all these areas. 

87. We thus ask interested parties to refresh the record on whcther we should license this band 
using geographic licensing, as well as on particular geographic licensing appmclws. As opposed to site- 
by-site licensing, gcogrppbic licensing may pcnnit licensees more flexibility to respond to market demand 
and may result in significant improvemeats in specbum utilization.1m In particular, geographic licensing 
allows licensees to coordinate usage across an entire geographic area to maximizc the use of spectrum in 
areas of highest demand. Geographic licenses also provide the flexibility to dynamically adjust specbum 

9eSee36S0~zServiceRul~SecondNotice, 15FCCRcdat 205331 115. Seealso47C.F.R $101.111. 

We have proposed above that the 3650-3651 MHZ band be used for bansmining an identification signal, based 
on the assumption that the cntirc 3630 MHZ band may be used for unlicensed operation. If tbc band is segmented 
bawecn licensed and unlicensed operations, we seek comment on where to locate the me megahertz blocks w i m i  
the licensed and unlicensed poniollp oftbe band used for this purpose mda our various dtetmtives. Commentem, 
in responding to this question, should consider how, in designating such block inmkence to FSS operatiom in 
the 3650-3700 MHz band might be minimized. 

3650MHzSewiceRdesSecondNoriec, 15 FCCRcdat2051619fl64-71. 
Id atn 120-127. 

Im See, e.g, Amendment of P M  90 of the Commission's Ruks to Facilitate Futurc Dcvelopmmt of SMR System in 
the 800 MHz Frequency Bmd, PR Docket No. 93-144, First Rrport and Order, Eighth RcpM and Order, md 
Second Further Norice of Propose+ Rule Making, 1 1 FCC Rcd at 1463 (1995) (resmcturing tifensing hmcwork 
for 800 MHz S ~ i d i z c d  Mobile Radio Service and sa4ptinp wide-am licensing). Ser d o  Oregoy L. Romn & 
Iefbey S .  Steinberg, Using Markt-BasedSptnun, Pdiqv to Promole the Public I n t m t ,  50 Fed. C- L.J. 87, 
54 (1997). 
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usage depending upon market demands. We note that one option for this band would be one nationwide 
license. Under this approach, there would only bc one fixed and mobile services license available for this 
band which would give the terrestrial licensee p t e r  flexibility in building-out its services. We seek 
comment on whether it would be appropriate to have one nationwide fured and mobile services license for 
this band. We also seek comment on the competitive bidding procedures that should be used in the event 
that mutually exclusive applications are accepted, and whether the proeedure-s proposed in the 3650 
Service Rules Second Norice would be appropriate for the services that are contemplated to be introduced 
in this band.IM 

88. Spectrum Leasing. Additionally, we seek comment on whether fixed and mobile service 
licensees in the 3650 MHZ band should be able to lease their spectrum through the policies established in 
the Secondary Markers Report and Order and Fmher Norice of Proposed Rulewwking ( S e c o n d q  
Mar&& Reporf and Order and Secondary Markers Further Norice, respe~tively).~~ In the Secondary 
Markers Report and Order, we took action to rem05 -y~latory barriers to the development of secondary 
markets to permit third parties to access spectrum tn igh spectrum leasing arrangements. We adopted 
new policies and procedures that enable most wireless licensees to lease some or all of their specnum 
usage rights to third-party spectrum 1e~sces.I~ Under these rules, the Commission is notified of the 
spectrum leasing arrangements (either through a spactrum manager lease notification or a de focro transfer 
lease application). We seek comment on whether if we adopt licensing rules for this band, our s p e m m  
leasing adopted in the Secondmy Markets Order would apply. In add * m, the Secondary Marker Iwrner 
Norice propsed additional ways to facilitate third party access to +=trum through spectrum leasing 
arrangements, including further smamlining of the notification requimncnm, and creating leasing 
mechanisms to facilitate access by opportunistic devices with cognitive d i o  ~apabili ty. '~ We seek 
comment on whether adoption of some of the proposals in the Secondrqy Mike& Fwrher Notice, or 
other revisions in the spectrum lensing policies would help optimize the use of the 3650 M H z  band. 

89. Third-party Access ro Licensed Spectrvm Under A "Bond Monoger'' Approach We also 
wish parties to update the record on whether, if we adopt licensing rules for this band, we should allow 
third parties access to spectrum in thc 3650 MHz band through a "band manager" licensing model, either 
as a complement or alternative to the spectrum leasing approach adopted under the Secondary Markers 
Report and Order. In the 3650 e Service Rules Second Norice, the Commission sought comment on 
whether the use of band manager licensing would be appropriate for the 3650 MHZ band.'" As 
envisioned by that Commission, the band manager would be a Commission IiCcnJea that could engage in 
the business of making specfilm available to third-pmty specbum users through private, Written 
contracts.lw The Commission specifically sought comment on whether the fixed and mobile services 
licensee should have the option of electing to operate IIS a band manager, a traditional licensee (with the 
right to enter into spectrum leasing arrangements), or both to the extent they serve to complement each 
other."' 

ID( 36SOService Rules SecondNotice, at n120-127. 

lo' Promoting Efficient Use of Specbum Through Elimination of Buriers to the Development of Secondary 
Mark- Repon and Order and Further Notice of Proposed Rulemaking WT Doeket No. 00-230, FCC 03-1 13 (nl. 
Oct. 6,2003) (Secomhy Markets Report and Order and Seconahy Markets Further Notice, respecrivcly). 

I M  See generally rd. The spectrum leasing rules arc codified in Part 1 subpart X. 47 C.F.R Put 1 subpart X. 
In See id.at 7 232. 

Io( 3650 MHz Service Rules Second Notice, 15 FCC Rcd at 20522-23 1 81 

'09 See hmoting Eficicnt Use of Specbum Through Eliminating Barriers to the Dcveloprnent of Secondary 
Markets, WT Docket No. 00-230, Notice of Propaced Rulemo&ing , 15 FCC Rcd 24203 at 24209 7 17 (2000) 
(Secondary Morke13 Norice). 

'lo See 3650 MHz Service Rules Second Notice, 15 FCC Rcd at 20522023 18 1. 
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90. Under this band manager spprosch, the fixed and mobile services licensee would essentially 
act as a "spectrum broker" and as specbum use coordinator. As a specbum broker, the licensee would 
have the ability to lease discrete spectrum usage rights to different t h i i  party spectrum users through 
private, contractual agreements, without having to secure prior approval by the Commission and without 
having to notify the Commission of every lease. As a spectrum use coordinator, the licensee would have 
the flexibility to lease and coordinate diffsrcnt spctnnn rights, inchding differmt power levels and other 
technical parameters, to various spectmm u r n .  We seek comment on whether a licensing framework 
utilizing the concept of band manager would optimize use of the 3650 MHZ band by providing continued 
protection for incumbents as well as maximum flexibility for the potential fixed and mobile services 
licensee and for the creation of new and advanced services."' Under this approach, the licensee, subject 
to the technical ruks that we adopt, would decide how to maximize efficient use of the spectrum and 
coordination issues would be managed by the licensee through private coatracts. In addition. the licensee 
would be directly responsible to the Commission for preventing harmful i n t e r f e r n  among the d i m  
users in the band, including the FSS licensees. as well as licensees in other bands. We also seek comment 
on any potential disadvantages of this type of a band manager approach, especially related to the 
interference risks of any particular features of the spechum in question. 

91. If we choose to allow the fixed and mobile services licensee to act as a band manager, the 
licensee would be s u b j d  to MY band manrger service ruks that we adopt. We seek comment on 
whether ow specbum management policies would be enhanced by permitting the licensee the flexibility 
to use its spectrum internally or provide teleumununiclltions services, in addition to leasing it. If we were 
to pmnit such flexibility, should we also impkment slrcguuds to ensure thmt a band tnmngufs core 
function remains focused on kasing to 0th. third party specbum users; and if so, how? 'I2 Also, if the 
fixed and mobile services licensee choices to be a tend manager, should the l b s a  have the ability to 
use the spectrum directly and mSbllct its own fncili&s? In other words, should we limit the concept of 
a band manager to non-facilities-based operations so the licensee would only be engaged in the business 
of leasing spectrum? We also sedc comment on whether it is necessfuy to provide additional safeguards 
to pnvmt a band manager from discriminating among spectnun users. 

92. We also request comment on the type of information to be included in agreements between a 
band manager and spectrum users if we adopt band manager licensing. We seek comment on whether the 
requirements the Commission established for agreements between Guard Band UrnagM and specbum 
users in Part 27 of our rules would be approPrate. For example, under Part 27 of OUT rules, agreements 
between the Guard E d  MMagerrad spccmun usa(s) in the 700 MHz band must specify in deeail the 
operating parameters of the proposed syrrtems including power, antenna height, ~ r r m c y ( s )  of operation, 
base station locations and ana of oprrations."' 

93. We also seek comment on whether we should q u i r e  the fixed and mobile services licensee 
if it choose to be a band manager to file annual reports on its spechum usage with the Commission."' 
We seek comment on whether such agreements should ensure that the licensee is responsible for 
violations of rules by users of the spectrum assigned to them, and whether the licensee must provide the 

' I '  Id. at 3. 

"'Ser, eg.. G ; e r d B a n d S e c o n d ~ a n d ~ , s u p r c l , n .  lO2,(l imitingbandmsnrgw~Iadl~mtity 

'I' Ser 47 C.F.R Pan 27, Subpan G. 

'I4& 41 C.F.R. 5 27.607. 

spehrm w). 
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Commission with infomation on usm to allow the Commission to h i t  interference and enforce ow 
ruiB.ii5 

94. Si t e -w i t e  Licewing. If we license fwed and mobile serviccs in the 3650 M H Z  band, 
another licensing approach would be to use site-by-site licensing. One advantage to a site-by-site 
licensing option might be that this licensing scheme allows access to the spectrum and entry into the 
market at a relatively low upfront cost. Under this licensing scheme, we could employ several methods. 
One method would be an exclusive use approach. Under this approach the fvst licensee to acquire a 
license is guaranteed to have its operations protected from interference h m  other later in time licensees. 
However, if the licensee wished to add more sites, it would have to acquire a new license for each 
additional site. We could also use frequency coordinators similar to those for caiain microwave services. 
Under this approach, a hquency ~ r d i m a t o r  would decide whether interference will be uused by 
another entity’s facilities being located n w  UI existing licensee’s ficilitics. If the hquency coordinator 
determines that the second entity’s facilities will not cause interference to an existing licensee’s 
operations, then the second entity would be able to acquire a license for its facilities. 

95. Another method would be a shared use approach. This approach would utilize a frequency 
coordinator similar to those for the shared private land mobile radio (PLMR) hquencies to determine 
where licensees can locate their facilities.”’ These coordinators do not seek to achieve interference-fie 
operations. By definition, with a shared use approach, we can have multiple licensees operating on the 
same frequencies in the same geographic MS without having exclusive spectrum usage rights and 
interference protections. Coordi~tors cwld perform the function. for an applicant, of choosing the best 
frequacy(s) available in the service for which the applicant is applying at a plticuh site. They can do 
this by trying to match compatible operatiohs. both in terms of the nature of the operations and the 
number of base stations and associated mobiles already on frequencies in the area, as well as proposed. 

96. Orher Issues. Finally, we seek comment on any other issues that might arise in the event that 
fixed and mobile services are allowed in the 3650-3700 MHZ band along with unlicensed devices and 
FSS operations. 

N. CONCLUSION 

97. In sum, we seek comment on our proposal to allow unlicensed Operations in the 3650-3700 
MHz band as I1 as comment on the specific technical options described above. We q u e s t  that 
commentea provide detailed information regatding the potential benefits and problems that might result 
from the use of these technical options - either alone, in tandem, or in canbination with the other 
approaches on which we are seeking comment. 

V. PROCEDURALMATTERS 

A. Initial Regulatory Flexibility Andpis  

98. As required by the Regulatory Flexibility Act, see 5 U.S.C. 5 603, the Commission has 
prepared M Initial Regulatory Flexibility Analysis (IRFA) of the possible significant economic impact on 
small entities of the policies and rules proposal in this document. The IRFA is set forth in Appendix B. 
Written public comments are requested on the IRFA. These comments must be filed in accordance with 
the same filing deadlines as comments filed in response to this Notice of Proposed Rule Making as set 

”’See, rg., Implementation of Sections 309(J) and 337 of the Communications Act of 1934 as Amended, W T  
Docks No. 99-87, R e p t  and order 0 n d F ~ h e r  Notice ofProped Rulemakia 16 FCC Rcd 6803 (2OOO) 
(reviewing some of the consihtions that the Commission might take into account in definii a band manager’s 
n&ts and responsibilities in the context of particular pmices). 

See, eg., 47 C.F.R. Pmt 90. Subpart H. 116 
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forth in@ in this Section V. and have a separate and distinct heading designating them as responses to the 
IRFA. 

E. 

99. This NPRM contains either a proposed or modified information collection. As part of its 
continuing effort to ndw paperwork burdens, we invite the general public and the of f i ce  of 
Management and Budget (OMB) to take this opportunity to comment on the information collcctjons 
contained in this NPRM, M required by the Papuwork Reduction Act of 1995, Public Law 104-13. Public 
and agency comments an due at the same time as other comments on this NPRM, OMB comments are 
due 60 days from date of publication of this NPRM in the Federal Register. Comments should address: 
(a) whether the pmpossd collection of information is oecessay for the proper performance of the 
functions of the Commission, including whether the information shall have practical utility; (b) the 
accuncy of the Commission's burden estimates; (c) ways to enhance the quality, utility, and clarity of the 
information collected; and (d) ways to minimize the burden of the collection of information on the 
respondents, including the use of automated collection techniques or 0 t h  forms of information 
technology. 

1niti.l P8pernork Reduetion Ad of 1995 A n 8 b b  

C. 

100. 

Ex Parte R u b  - - Permit-But-Disclac P d h g  

This is a p&mit-butdiscloae notice and comment rule making proceeding. Ex p r e  
presentations are permitted, except during the Sunshine Agenda period, provided they are disclosed M 
provided in the Commission's rules. See generdb 47 C.F.R. $5 1.1202, 1.1203, and 1.2306(a). 

D. Cottunen& 

101. Pursuant to Sections 1.415 and 1.419 ofthe Commission's rules, 47 C.F.R. 55 1.415 and 
1.419, interested pa!ties may file commmts on or before [75 days from date of publication in the Federal 
Register] and reply comments on or before [lo5 days from date of publication in the Federal Register]. 
Comments may be filed using the Commission's Electronic Comment Filing System ("ECFS"), 
httO:/hvmv.fcc.mv/e-fildectkhw or by filing paper copies. See E/ecmnic Filing of Documents in 
Rdemakingkeedings, 63 Fed. Reg. 23,121 (1998). 

102. Comments filed through the ECFS can be sent as an electronic file via the Internet to 
hnp:/hvmv.fcc.govle-~ldecfs.html. Although this proceeding is captioned under multiple dockets, only 
one copy of an electronic submission, captioned to ET Docket No. 04-1 51, should be filed. In completing 
the transmittal screen, commentmi should include theii full name, U.S. Postal Service mailing address, 
and the applicable docket or rulemaking number. Parties may also. submit an electronic comment by 
Internet e-mail. To get filing instructions for e-mail comments, commentem should send an e-mail to 
ecfs@fcc.gov, and should include the following words in the body of the message, "get form qour e 
mail address." A sample form and directions will be sent in reply. P d e s  who choose to file by paper 
must file an original and four copies of each filing. 

103. Filings can be sent by hand or messenger delivery, by commercial overnight courier, or 
by first-class or overnight US. Postal Service mail (although we continue to experience delays in 
receiving U.S. Postal Service mail). The Commission's contractor, Natek, Inc., will receive hand- 
delivered or messengerdelivered paper filings for the Commission's Secretrvy at 236 Massachusetts 
Avenue, N.E., Suite 110, Washington, D.C. 20002. The filing hours at this location are 8:00 a.m. to 7:OO 
p.m. All hand deliveries must be held together with rubber bands or fasteners. Any envelopes must be 
disposed of before entering the building. Commercial overnight mail (other than U.S. Postal Service 
Express Mail and Priority Mail) must be sent to 9300 East Hampton Drive, Capitol Heights, MD 20743. 
U.S. Postal Service first-class mail, Express Mail, and Priority Mail should be addressed to 445 12th 
Stnet, SW, Washington, D.C. 20554. All Slings must be addressed to the Commission's Secretary, 
Office of the Secretmy, F e d d  Communications Commission. 
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104. Parties who choosc to file by paper should also submit their comments on diskette. Such 
a submission should be on a 3 5-inch diskette formatted in an IBM compatible format using Microsoft 
Word or compatible software. The diskette should be accompanied by a cover letter and should be 
submitted in “read only” mode. The diskate should be clurly labeled with the commenter’s namc, 
proceeding (including the lead docket number, type of pleading (comment or reply comment), date of 
submission, and the name of the electronic file on the diskette. The label should also include the 
following phrase “Disk Copy - Not an Original.” Each diskctte should contain only party’s pleading, 
preferably in a single electronic file. In addition, commenters musi send diskette copies to the 
Commission’s copy conhactor, Qualex International, P o d s  n, 445 12th Saet, SW, Room CY-B402, 
Washington, DC, 20554. 

Alternative formats (computer diskette, large print, audio casseue and Braille) are 
available to persoas with disabilities by contacting Brian Millin at (202) 418-7426, l T Y  (202) 418-2555, 
or via e-mail to Bnan.Millin@fcc.gov. This Norice can also be downloaded at httod/www.fcc.~ov/oct. 

105. 

e Contad Person 

106. For further information concerning this rule making proceeding contact: Neal McNeil at 
(202) 4 18-2408 Ueal.McNeil@fcc.gov, Gary Thayw at (202) 418-2290, Gary.Thaye@fcc.gov, or 
Ahmed Lahjouji, 1202) 418-2061. Ahmed.Lahjouji@fcc.gov - Office of Engineering and Technology; or 
Eli Johnson at (202) 418-1395, EliJohnson@fcc.gov, or Mlvty Liebman at (202) 4180633, 
Martin.Liebmar 

VI. ORDERING CLAUSES 

icc.gov -- Wireless Telecommunications Bureau. 

107. Accordingly, IT IS ORDERED that pursuant to the authority contained in Sections qi), 
302,303(c), 303(f), and 303(r) of the Communications Act of 1934, IJ amended, 47 USC Sections 154(i), 
302.303(c), 303(f), and 303(r) this Notice of Proposed Rule Making IS ADOPTED. 

108. IT IS FURTHER ORDERED that the Commission’s Consumer and Governmental 
Affairs Bureau, Reference Information Center, SHALL. SEND a copy of this NPRM, including the Initial 
Regulatory Flexibility Analysis, to the Chief Counsel for Advocacy of the Small Business 
Administration. 

ERAL COMMLTNICATIONS COMMISSION 

J&3, pkA.L 
h4arlene H. Dortch ( 

Swntary 
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