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bl: Iaratt than its radar measurecl'size was detenuiDed. ad is
gi~ in Fig.. 4. CoDsida', foccxample.,'anob~ 20 em indi
arlleter. as detennined bY·its radar~~MultiplJias/
in Fig. 4 by :zo em.thC figwe shows thei-e i5 about &~ prob
at ility that any optioUly dctccmiaed cfJ.aJne(ef would be 20 em
01 greater, lI$ one would apec:t if the proper ava-aae albedo
art<! phase function bad been~. Tbete is abo & 2..
PI obability that the same size object would appear as & 100 c;m
(/r. S) optical obiec4Or larger. Since ovec 300 ankDowD ob
je:ts were detected., most between 10 :md 30 em. chaDas arc
th at several of the 10-30 em objects would appsr to be Op

d<aDy'l m in diameter Or Iarier. and this is what was
01 <Sened. Th«efore, without a DlO£C complete anaIysi$, it
wlJUld be prnnature to wnc1udefrom the tekaoopic obscna
ti( oWl that there are objects with radar cross SIllCtions as large as
1 :n that ace DOt catalogued.

Now comider an object S an in diamc:ttt. as determined by
itli rad.at- cross~ Such an object ....ould have • aaar uro.
chance of being detected by'U.S. Space Command', 70 em
ralarwa~.H~, fig. 4 shows that tbere is a lSt;lt
pr~bility that such an ,object ....ould appear optkaIIy lUI. 10
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and .tuminum louvers ooDtained a Iigni.fi<:ant numberof~
Ql\l$)j by hypervdocity imp:ll;:t. Evetl thouah there is a pro..
blar of calibrating the pc:oc:ttation hole me to the inlpacdnc
parti de size, the analysis of data. has detenr:Uoed the relative
cont i'butions from meteoroids and orbital debri$. The an.i1y..
m iI d.icate$ that the orbital dcbri$'flux domiDatcd the putide
nux for .sizes mW1er than aboat 0.01 JDIDo aIthoqh tome:
.eeol tdary~ likely contributed to this nux. Wc:teoroids
dom naled the flux~ about· 0.03 and 002 mm putide
imp:a etI: by about a factor of 4. An~ of the data
woW d predict that the orbital dcbrisflux wwId also dominate
fOT r article lizes larger than about 1 inm. A particle pr0dUc
tion rate of about 100 kglyr is required to mainttjn the
mea! ared ocbital debris flux. if the panicles wen: in c:ir<:u1ar
orbit I; less mass is n:quired it the orbits an: dJiptical. t I

TIl e Long Duration Exposure Facility (LDEF) 'Was~
to sp tee for a longer time and has • muclJ.larger arcc than the
5O!.ar -max surfaces. It is~ that &lWysis of the impac;U
foun Ion LDEF wiD. imptoV't: and ex:paad~mcuurc:maJft of
the 0 rbital debris flux in this me range. U

1 IIUIl to 10 em Flu
Ut til very~. the· flux betweca 1 mm and 10 c;m was

UIIIIl( uured.. Esti.matc:s of this flux W'eI'e obtaiDcd by a combi
natrol1 of madding Pd lU. atrapo1ationof SoIar-Max aDd
grom Id teie500pe data. Sucb an~onwas the~ of
the e lViromoent given in TM 100-471. TIle exttapoiatioCl was
reaso t1ab1e since only :II small fraction of the put satdJite
brealllp~ would be requhed to be mthis siz.e rePm- In
1989. two tests were pcrlonned by the Jet Propu1don Lab
(JPL:' that would partlaIJy measure the flux in this size
range. U One test"fVa:l; with the At'ea00 radar. wb:icb mcawed
the f lux between 2 and (l5 an. and the other lDJed the
Gold: tone radai, measuring the flux bet~een 0.5 aDd 0.2 em.
Wrthi 0 the erron ofthe~.both tests agreed with
theell~ in TM J()().47L

u~ ill tile c.rre.t E.rrriromDaat
&<ed 00 the~ to date. an estimate of the

'lJ..OCtt:ainty in the current euYir'onmmt can be made.. FIg1U'C ,.
camp !reS~ uncertalnty with thecuYicomnmt in TM 100-471

M<t_.,;ds

(z.x. m M. 1m)

,oe .................or-""........._~..............""-,.....................,.....,~ .........,......~..........

1~

-'-'(cml

1~ •. " "'"M ••• ...-..< ., ••....,c ",( .f :-"-'"~

1 ,... '''~ ,0-" 10-1 1()Q 101 10" ,~ 1<>'

1~ •

Ii! 10' r
f:

~1~ r
~ '0-' r
«

~~ r
i'~ ;
~ I

fO""' r
~lo-Sr

13'e-4"

(Zoo!< d III.• ~.

lot .............,"r"'~.....,--- ........."""'I'...........-......,.----.-......_........,.....----.-..-..................*"
loS

,0-7

1<r'

1~

m:::"'-:---'-':".::IT-:::'........~,':::-c-'~-l:-:o-":"" .........~lL.ri',....--...--c.'O...,..1 ............l.Lrfl~~'03~+I"""lO<

I
1r,,: __ • "' __ ~.

tt':_ II' r'_ .. ~,_~:_ .. *~



11,. 7 . Rae dIIIt ,.,...., ....,rocbC c:.. lie~ ..
a""~IIre8k 1IP. alai* ef ea••lI.

duubled sinoc 1976. wtdda aIoac would quadnzpIc tile rate.
T1e introduction ofan:.~ 10 an popaIatiaD iD
a eased the l'Zte by:oca:rlya r.ctor of two. f'iaUJ. asiq tbc8c
t11Q sizes to rcpracm thC true Iize distribGtioIl·1rill &he &
sl:PtIY~mDisioa rab:.~, by~ 0¥'CIr ill
dination. and DOt using the measured fndurztion distdbadoa
(llbkh iDc:1udcs a 1a£Ie.D.Umber ~tbJP iDrfinatVm Ol'bib that
h: lTe relativdy high comAoD'pfObabiIitics) to caJculate!be c0l
li: ion rates, the· caktdaf$l Cll)IIi$iOn Qte is too low, ThcIc last
n '0f~ 5hoWd about caned one anotb«, 10 that a me of
0.12 per~ is •~ uumbef for~' popWatioG..; In
k gratioo over the last 30~ indic:ates &It 811~ of
allOUt ,I catastrophic~ Ibould hfie occuucd to da!Ie.
TJat is, from Poisson statistics, there is about a 63.,. <:buI<.1c
tliat one or IDOI"e of the 1(10 c;:atatrophic AtdIitc breakups of
th e put was due to a coU.mon. bued on coJIi5ion probability
alooe.

The eatasttopic coIIision· rate can then be poj«ud mao the
h ture foe differeat srowth COnditions. It is tiaamed that the
",:onstrained" and "bigb" traffic modek QD. be approx.
in l2ted by , and 1~ pel' year &i'owth rates in tbe IUDOUIIt of
m1S$ to orbit. respectively,.('These twof~ fit wcU. until
th c yeaI' 2010.} It is abo QllJIIl<:d that the Iatio of the numba'
01 10 em to 3 m.objects tema:iIl constraioed 1IDdc:f •••cootin
ll( d explosion" policy. aDd the~ute number of 10 an re
milin5 00t1StlUtt under a "stop. explosion" potier. Aka coo

,sli Iered is a traffic model that. wOOld result in aa.1lOCWIlUIation
01 300~ objects per year if expIoaous were~
u( d., and an aa:umulation of Ij() objects (all 3 m in tf13r(tc"trr)
JXr year if explosions. were riiminah:d, CoUUion Crqment1
WI:re not OIdded to the population sinoe, ini.tiaJJy. their number
w. >UkI be smaIl. The results are shown in 1'"11. 7.

The eatIWl'OpJUc co1&iom that would tab palcc wou.Id
n< arly all be major in the sense that they woWd prodw::e a
la-ge numb<:r of fragments at altitudes where the fnlgmcDu
WI lu}d remain for a long period of time. UDda't!lit ddiJ ulian,
tb:re have only been five majoc satellite breakups dudDa the
pat 10 years, Or an ave~ me of 0.' per ~' Come
qt endy, when the random~ophkcol1iIioa rate exceeded
th :s value, it oouId ('epresent .. $01l1'CC of debris C'JV'C"di... that
of past aplosions. nus is important because the random colli
si< In rates are proportional to the square of the numbc:r of ob
j¢:ts in :space; ronsequently, the rate of growth of fragmenu
wiU be twice the rate of intact objects, to a first a.pptOJjwa
ti<·n. WIth.a high-traffIc moddor a constnined-traffic modd.
be th with continued explosions. this could happen in either
19n or 2005, respectively. By eliminating~ the
constrained-traffic modcl COuldWlltinoe until 2009 before
re!Ching a 0.5 rate. MaiOUllning a growth of 300 catalogued
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'F1anIre £JI,.it~
'Masy',~,are Rquitcd itt order·to 1he

futuR ani:romiJ:em. Thete'iDCIudc the futUre ' model.
aid1ite. fra8mCOtatl-;m rate: *ud IOlar ac:tivit,-, B if these
wcie til<nvn; tIien:' iwiy be lOme 1D'naocIded ,IOUI'QC' debris
that may be impQrtant,'HowCvc:r, lOme bouDds can pat on
daefuture~. SiDa: 1960, the nr.e of 0b-
jects bas acetIIInI18ted at the rate of 240 obj«ts >-r,16

HoweTtt, this has been during two pcriodsof higher
thaD average peak solar actmty, mad aOO indudcs tt* period
before the world Iauocb rate rcacbcd iu current value·M aboat
120 per .)'eM. Itone 8$S*"l1tS that future solar c:y<:1.e5 lib likely
lobe nerage, then the period ~c:c:o 1966 and 1 ,~

be more~\"( of future growth, if tbc:rc '
dwlgea in current traffic and saJdlite f'tagmeataticf1
The aocumulation rate durin& this period was about
loped objech Per ye3C~ or about 4" of the·cunart.....1.........·

tiOa per year.
HO'1ft'\'1!r, the U.s.•E~ Space A&encYCb.iDa.

.... ""'" oa"'" plan 10 hoa= """'.ro~Ifthe5e planned name models arc: exa-cixd. they wiD to be--
twea1 5 and 1<Wt pel" year~ in the' of
IILUll in low Earth orbit.11 not including an SOl . 1. .
SUdl an increase in traffic coWd lead to satdlite .on
nIU$ caused by random collisions to become the . som-ce

of debris. pahaps within the next 10~. ~
,1be rate of random oollWons was computc:d f an alti.

tude diwibution of eatalogued objects in 1989,' to the
. altitude distribution shown in rtg. 2. It wu assumed half
of the catalogued. o.bjects were 1<) em in~ ( .on
t~),and the other halfWtte 3 min diameter loads.
rod.:etbodies, dc~). It was aha assumed that theE
popnlation. liinhcd. to a ~,of 10 em, dlou1d be don .. and
that all of these~ objects 'WCK 10 em in .
Fmally. it was assumed that a~c collisi would
result from either the coIlWon between nro objects 31n in di
ameter. or between 10 em and 3m d.i.aInd.er Obi:fectsequa.
tiondor tlris typeof~cu1ation aTe. given... by .. 1.~results of this caku1arion 'l'r'tte 0.12 e:a.tam"Ophic . per
year, or one every eight years.
~.~~fi~y~ than ;Ii previous calculati based
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ud the meteoroid.covi~H~ for the'/. -
bctwcC:O about 2 an and 1 at. the.modded~
aoocl~ 9f edstiDg meuurcmc:uts;~' it is
~e17 .that .the mo4d.doc:s aJldcrc:;stimllfe the 2 an to 1 m
I'OP.,Iadon. o.ta fhat wjD better defiue the flux in ~D

aN~ inlate 1990 8I,\d early 1991. lS .

AD of the.~tI were Dl!I*l" 500 b1 or
biIbc:r. How~ flUx {'~aoteS·with altitude is a of the
~o~orbits conttibutin& to the flux. H all orbits.aRi~caLlt
aDcfthe source of debris is above the altitudes of PO'l\Q'~
tbc flux will'. vary «s- lhe invtr'SC of the atmospberic
1bCreduction in flux ofU.5. Space Commandttae~
witb~.a1ti~ is a rdtcction of this. H
flux of tIacb:ic,1 obj«Cs~ .0« exac:tly follo.w this ..· Utit:tn

ship,~~~ there Ul: IOUI'Ca ofdebris ' '.
tude of~ in additioD. d1iptic:al orbiu QXIl~.
fIuL Both of tilde~ c:outn"bute to the ft1Iltcoasc·. with aiQtudc.. If ther'e were a IaIEe DUDlbcr
~ adJit&paaiqthrouPlow eJtitudc;, Of~tbere
IOUfCCS of debris at ~,a1dtudcs.it would be poai
orbital debris cmiroam.eut to be larger .-: Icnn:r aJti':tutes
Idab« altitudc8,~' wiess tbc orbiu aDdltoull'ces
cekocnn4 lID. addiWmaI lDICI:i1ainty is iDtroduccd at 4Jdmdes
dift'crcat from :soo 1m.y~ 6 campan:s the UDC~inty
a bn with the cn,houmalt model ill TM 10Q.471
the modeled CII1vlrollmcnt'is a &ood I'epRrnwion
data; boweYct, the ocistiil& data arebiahb' Uno=Ltam
trapoa.t.od to.·~m
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CoIldaslollS
R.ccc:nt IDCUmcmcuts tad to c:oafirm the aurcat 0

dcbriuuwoameat delc.n1lcclm NASA lM.l00-<f.71. with
~. 1bC DeW tat. :.:tpic data i.odioaItc tNt the
too low for~ JIia;bcIy Iqu- thaD lQ aD, aDd. IbQ be
low for lites betwccD 2ud lOan. Howe-tcr.lbc:c'cis still a .•
aifiamt aJIICa"taiDty ill die eurte:BtCSl~apeciaIIy or
&i:la smaIkr' tUn 10 em, m.d u dilades diffCftDt from
laD. 'lbere is aD even bqer~ in die f\aturc •
meatcUt·~OIl tbc dc:bris aJIdMI meuura.taJceu
to • Icacr~ em the UIIOUIttof traffie to orbit.
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(12)65

(4)

(3). A (."Olli$ioQ rate fer~objectI 0.05 coUisious pet year betWQCn 300 kin IIIId 1800 km a1ti~
was obCabted. By requiriI2a 1be fiat t:) equal cbe ~JDC colIlslon nm:. the pcoperly wcigbced ;mnge
~y and~ aM Y - 70S ancl G =10 lei 01. In addidOQ, the ammmt of mass iavolftld with
eadl eoUisiOCl W8S used t:) dcfl:tzuiaa cfII) ofmass Chat would booome fmgmencs. It 1VU ISSUcncd d1&t if
the abo of the mass of the IaIgu SlIICUite me teladve '¥ clocity squared CO the lUIS of me srnaDer IllICllite
times10~ squared was le$f dum 1 dIIID all ofChe (BaSS of boCh saaellil£S went Into fnlgmcnts. Ifthia
rado"5 gmdet than 1000.. thcD GOCIC of mass went into :i'agmeats. This calc..Jarion ddeanined that an
averagecollision betweca 300 Jau.1dd I km.~ 161Xl kg o( (agmcots. This mans that I signifICaDt
fraction or tbe callisions arc bctw'eeD 1Brgct' so that III~ collisiQD. wold~ aboul480_
~cnls larger Cban 10 em. with 1/3 of initially ....ithit a 100 km altitade band. or
No ",160.

Combining eqt13daas (2) aud (3).lD4l1SS1qu~ Ihat one-ha1f oC the caadogue is inI3Ct aaIcllites aDd the othct
ba1f is breakup fi"agmcuu. the avaagc dmsity of ear:alogucd objec::u is given by

1
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n... IODIOIiIICltICIiafir fD CbeCQCt ~ ianbU"": 110 ......, it coaapacllO
..~..acriaas aow ill 10.6cctw. SClIMICdaaI coaIdlllDoClIe&iIl
._~...VJll* t.e apabIfll:y•.IQCh asCbeDoilaW-ac-ooDI1JeftlCGla1II!lI~e41'!11l
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FEDERAL COMMUNICATIONS COMMISSION
WASHINGTON. D.C. 20554

September 18, 1992
IN REPLY REFER TO:

Cheryl A. Tritt
Chief, Common Carrier Bureau
Federal Communications Commission
1919 M Street, N.W.
Washington, D.C. 20554

Dear Cheryl:

Enclosed herewith is the Report of the Below 1 GHz LEO Negotiated Rulemaking
Committee, chartered by the Federal Communications Commission to negotiate
proposed, relevant FCC regulations. The attachment constitutes the Report of
the Committee; this letter represents the impressions of the Co-Facilitators.

It was the purpose of this Committee, .a first for the Commission, to help
speed uncontested implementation of commercial and humanitarian non-voice,
nongeostationary (NVNG) satellite communication services which will benefit the
world far beyond existing communications capabilities. The Committee was able
to complete its work on a consensual basis within the time frame foreseen by
the Commission. This Report has, in fact, the unanimous endorsement of all the
Committee members (with two additional views presented in Part II of the
Report). This first effort by the Commission at negotiated rulemaking was an
unqualified success. The Commission is to be congratulated for moving ahead
with this new process, and bringing more modern communications technology, not
only to the public directly served by the Commission, but as well by the
inherent technological nature of rapid, globe-girdling satellites, to all of
mankind. By this action, the United States advances its lead in improving
communications opportunities the world over. It has been a privilege to be
part of this process.

The Committee was tasked by its Charter to recommend, so far as agreement
could be achieved; methods that would maximize the sharing of these
frequencies. To this end, the proponents presented two different sharing
proposals, and agree that either plan can accommodate additional NVNG users.
Whether a specific system can be so accommodated, however, will depend on its
design. The Committee further concluded that only actual experience with the
spectrum will determine the additional capacity available. The proposed
sharing plans used two different modulation techniques. The Committee was not
requested to recommend a preferred type of modulation nor did it choose to do
so of its own volition.



It should be pointed out that in its discussions, the Committee quickly
realized that changes should be recommended to Part 2 of Title 47 of the Code
of Federal Regulations, as well as to Part 25, which is under your purview.
For this reason, liberty is taken of forwarding a copy of this Report directly
to Thomas Stanley, the Commission's Chief Engineer, who has responsibility for
Part 2.

We would be remiss if we did not mention the very significant contributions to
this negotiated rulemaking process by three individuals; Edward R. Jacobs of
the Private Radio Bureau, Kristi Kendall of the Common Carrier Bureau, and
Thomas Tycz of the Common Carrier Bureau. Ed Jacobs acted as coordinator of
the informal working group where initial discussions were held; Kristi Kendall
was the administrative officer for the Committee; and Tom Tycz was the
Commission's representative on the Committee. Without the dedicated work of
these three individuals, the Committee work could not have been so successful,
so timely.
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I. ?c. L..;~ //11.1 :c~
'chard Barth

Co-Facilitator
Department of Commerce

Enclosure

Sincerely,

~
. _J.... //f ,-----
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II t-<.- ~~., . c.~'

illiam A. Luther
Co-Fac,ilitator
Federal Communications Commission
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A. Till rcdttioo

'!he EelOW' 1 GHz LEO Negotiated Rularaking amnittee (amnittee) was
chartered by the Federal Ccmn.micatioos amnission (FOC or amnission) to
recamend to the FOC tecJ:mical roles govemi.ng the licensing am provision of
nan-voice, nan-geagtatiarm:y (NVN3) satellite Bel:Vices q:aating in the
frequency bands belOW' 1 GHz (see~ 1). R.eccrctIendations of the amnittee
are intended to save as the basis for a Notice of Prc:pJsed Rularaking in
accomance with the Negotiated Rularaking Act of 1990, Pub.L. 101-648, Nova:rber
28, 1990. 'It1.ra1gh negotiated rolaraking tecJ:miques, the FOC desires nore
rapidly to develq> better regulations that nay be inplerented in a less
adversarial setting. Negotiations are conducted thralgh a Fedel:al. AdviSOI:y
Ccmnittee, chartered in accordance with the Federal Advisory Ccmnittee Act, 5
U.S.C. Afp.2. '!he goal of the Ccmnittee is consensus on both the language of,
am the issues involved in, the prcp::>sed roles. If consensus is reached, the
FC.X: will use it as the basis of its p~. If consensus is not reached, all
views will be considered by the FC.X: in fomulating its Notice of Proposed
Rularaking .

By Public Notice dated April 16, 1992, the FC.X: annamced its intent to
establish this negotiated rolaraking Ccmnittee am requested that all parties
that will be significantly affected by the prcposed rules identify t:hareelves
for inclusion on the cannittee. Interested parties requesting representation
included foor NVN3 satellite seJ::vice applicants (three current am one
disnissed (reconsideration pending», two users of adjacent frequency bands,
am six Federal govenmmt users of the identified frequency bands. A list of
Ccmnittee narbers is attached as~ 2.

'!he FC.X: annamced the fornation am sccpe of, am prcp::>sed neeting schedule
for, the EelOW' 1 GHz LED Negotiated Rularaking amnittee by Public Notice dated
July 23, 1992. In that Notice, the FC.X: annamced that the amnittee's prrpose
waild be to provide expert advice am recamexBtians on tecJ:mical natters
related to the establis1'lrent am regulation of an. NVN3 .satellite seJ::vice. '!he
amnittee's charter was filed on August 10, 1992, the date of the amnittee's
initial neeting, am expired by its own tentS on septaTber 16, 1992.

'!he amnittee held six full cannittee neetiD3s in the coorse of its 37 day
duration. In addition, two infomal worldng groope were fomed to collect
infomation am draft p~s for delibel:ation by the amnittee. 'Ihese
groope, the Infornal l*>rldng Groop (ll'G) (FdwaJ::d Jacd::)s, COOrdinator) am the
Fditorial Worlting Groop (EX;) (Richard Barth, Coordinator) collectively held
sixteen neetiD3s. A schedule of the Ccmnittee am worldng graJp neetings is
attached as~ 3. All of these neetiD3s were q;leIl to the p..tblic,
including participation in infornal worldng groope. D.lring its delibel:ations,
the amnittee addressed, fran all represented perspectives, the varioos
tecJ:mical issues involved in the licensing am regulation of this new satellite
seJ::vice. A Work Program discussing in greater detail the sccpe of cannittee
am worldng graJp deliberations is attached as~ 4, am a list of
docLments identified by the Connittee as pertinent to its deliberatioos is
attached as~ 5.

'!he Co-Facilitators of the Ccmnittee were William A. Illther am Richard
Barth. '!he designated representative of the FOC on the Ccmnittee was 'Iharas s.



'!YCz. Administrative support, teclmical guidance am CCX)rdination ~
provided by Kristi L. KeOOalI.

'!he recamendatioos of the Ccmni.ttee are discussed in nan:ative fonn in
section B below, am the prc:posed text of the new roles is set forth in secticn
c. Unless otherwise specified, all recamendatians in this particn of the
Ccmni.ttee's report represent the unani.nnls views of the participants. A
sepaxate sectioo, Additional Views, has been reseIVed for the presentation of
opinions contrax:y to, or in addition to, those presented in this report.

'!be Ccmni.ttee believes the Ccmni.ssion was correct in its d.ecisicn to utilize
Negotiated Rularaking Act procedures as a neans of eJ<PErliting the adq;>tion of
roles for these valuable services, am hence the provision of service to the
p.Jblic. Particularly in light of the positive attention that NVN3 satellite
service received at the recent World Administrative Radio Conference (WARe) am
the strong p.Jblic interest in eJ<PErliting the availability of these services,
the Ccmni.ttee also believes it is inperative that the Ccmni.ssion ccntimle to
neve ahead quickly in order to naintain the u.8. lead in this -pranising new
suall satellite technology. 'Iherefore, the Ccmnittee urges the Ccmni.ssion,
pratptly following the sutmission of this Report to the Chief of the CcmrDn
carrier Bureau, to ccnplete the regulato:ry actions necessa:ry to inaugurate Nan
Voice Nan-Geostatiana.:ry satellite Service «1 GHz), including release of a
notice of prc:posed rolaraking containing the prc:posed roles, adq>tion of a
final allocaticn order, conduct of parallel processing of the cq:plications, am
CCX)rdination of the use of this spectnm with the Federal goverrnent users.
'Ihese are the necessa:ry and awropriate steps to further the p.lblic interest
am the Ccmnission's goal of eJ<PErlitioosly naking these inportant new services
available to the p.Jblic.

B. D1sa1SS;Q!]

'Ibis section of the report addresses those prc:posed roles ~ section C,
below) where the Ccmnittee believes further elaboraticn nay be necessa:ry or
helpful, explains why roles ~ not proposed or arcezxjed in certain
circtnn9tances, am discusses the consensus views of the Ccmni.ttee regarding a
IlUllber of poliC}" issues involved in the licensing of NVN3 systars.

1. Allocation Issues. '!he Ccmni.ttee noted that the intention to allocate
spectnm for NVN3 satellite services in the bands 137-138 MIz, 148-150.05 Miz,
399.9-400.05 Miz am 400.15-401 MBZ, together with CODditional U.8. footnotes,
is being considered in a separate Rr rolaraking, In' Docket 91-280. Because
Federal agenC}" narber participants in this current proceeding ~ not
atpOWered by the NI'IA to negotiate resolution of topics umer consideration in
that docket, the Ccmni.ttee did not discuss the content of any U.S. footnotes
regarding canditioos of operations for the NVN3 satellite service. '!be
Ccmni.ttee received briefings on sharing aspects in the varioos bands fran each
of the applicants. Moption of international and other footnotes is discussed
below.

2. Intematianal Footnote 608Z. Footnote 608Z was adq;>ted at WARC-92 in
response to CCXlCeD'lS of nany camtries relative to the 148-149.9 MHz loSS
allocation. 'Ibis footnote allowed individual camtries (those narred in the
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footnote) to ensure protection of their existing services in the allocaticn and
still naint:ain the overall allocaticn al a prinazy M:bile satellite sex:vice
basis. Since the u.s. is not part of this footnote, and will adept its own
ntles regarding the existing services, the Ccmnittee considered it unnecessa:ry
to place this footnote in the U.S. Darestic '!able.

3 . International Footnotes 60ax and 608Y. Intemational footnotes 60ax
and 60ay (adepted at WARC-92) inpose several conditions on the NVN3 satellite
service operating in the 14a.0 - 149.9 MHz nrx~ t..lJ.e 149.9 - 150.05 MHz bands,
respectively. One of these conditions states that mi:>ile earth stations in the
NVN3 satellite se%Vice not produce a power flux density in excess of -150
dB (w/m2/4 kHz) ootside of national bamdaries. '!he Ccmni.ttee believes that
this condition was put in place, at WARC-92 , as a neans to ensure that
intemational coordination waJ1d take place, and not to protect any specific
terrestrial systan. Since the NVN3 satellite service systems will be
intemationally coordinated, where necessa:ry, by the Fa::: and the licensee, the
Ccmni.ttee recarnerxh3 that this candi.ticn shal1d not be used as a basis for
acceptance or rejecticn of any application in this radio se%Vice.

4. §25.202 - Fregyencies. '!he Ccmni.ttee~ the prqJOSa1 for
allocation of the 399.9 -400.05 MHz ban:i. '!his ban:i was not allocated
intemationally to the mi:>ile-satellite service at WARC-92. However, since the
'mANSIT systan is the ally darestic systan c.pemting in the 149.9-150.05 MHz
and 399.9-400.05 MIz mms, the P:rq:JaneIlts of NVN3 believe that the 399.9
400.05 MHz ban:i shaIld also be allocated darestically to the NVN3 satellite
service in the E'arth- to-space direction. '!he p:tqXXlel1ts recognize that any
satellite use of this ban:i ootside of the United States will need to. be on a
secc:n:lal:y, nan-interference basis.

5. §25 .203 - Oloice of Sites and Frequencies. '!he Ccmni.ttee considered
m:x:tifications to the reference to "earth stations ll in §25.203 and decided that
no change to this secticn is necessa:ry if lIu£er transceiversn are exarpted
fran the provisions of §25.203 (a) - (e). SUch an exarption is recamended by the
Ccmni.ttee in proposed new section 25.409.

6. §25. 20a - Power Flux Density Limits. '!he Ccmni.ttee coosidered changes
to §25.20a, rot decided that no changes are necessa:ry to this section. PcMer
flux density limit considerations are being harrlled throogh apprcpriate changes
to Part 2 and by reference in the service ntles.

7. §25.111 - @i tiooal Infomation. '!he Ccmni.ttee considered § 25.111 and
decided that no changes are needed to this provisi~. '!he Ccmni.ttee also
believes that the infomation needed to perfonn any coordination necessa:ry
under me 60ax or 60ay can be requested by the Ccmni.ssion under § 25.111.

a . Prqlosed §25 .401 - S;pace Station &plication Regy.i.rerrents. '!he
Ccmni.ttee requests that the Ccmni.ssion clarify the relationship between the
issuance of authorization to construct and any nulti-stage financial showing
that the Ccmni.ssion might adept in this proceeding. '!his will affect when
"protection" fran interference by future applicants under proposed section
25.401(a) will arise, which, while ootside the p..u:view of this Ccmni.ttee, has
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been prc:p:JSed to occur at the tine that a caxiitiooal authorizatioo. has been
issued.

9. P:tqq:1Eirl S25.408 (d) - safety am Distxess camuni.catioos. '!he cemni.ttee
was asked to calSider sectioos 321 am. 359 of the CCXrm.micatioos Act of 1934,
as aIll300ed (47 U.S.C. §§321 am. 357) in its creation of technical roles. 'Ihese
provisioos establish the prinacy of narit:iIre distress signals over all other
cann.mica.tioos am. narmte, subject to certain exceptions, that such
cann.mica.tioos be provided free of charge. The Ccmnittee unanim::J.Jsly ~rts
the cantirnrlng inportanee of the need to enB'...tre that all camunica.tiooa
providers, satellite or otherwise, heed this basic principle; safety of life
shoold not be eatpranised for any reason.

'!he cemni.ttee has provided the Ccmnissicn with a prc:p:JSed role in the new
rMU satellite service that references these statutes am.. explains their
:i.nportance. At the sarre tine, the Ccmnittee wishes to alert the cemni.ssion of
its cancems. First, the relevance of this role am. the statutOl:}" provisions
extems well beyarD rMU services. While it is beyarD the narmte of this
Ccmnittee, it nay well be that such a role shoold be incorporaterl in the
general section of Part 25 to awly to all satellite services. 8ecaxl, the
Ccmnittee is aware that Part 2 of the Ccmnission's Rules - - in partia.l1ar
§2 .401 gt ~. - - sears to inco:rpo:rate the guidance of sectioos 321 am. 359 am.
awly it to all radio services. In this respect, the cemni.ttee's prc.posed.
§25.408 (d) nay be a needless repetiticn of a langstarxiing cemni.ssion role.

10. Prg:losEd S25.409 (b) - cpgatioo. of Harxi-Helci Transceivers on Civil
Ai.rc:raft. '!he cemni.ttee discussed at length the growing prci>lan of the
cperation of electrcn:i.c devices, including transceivers, on boaJ:d civil
airc:raft. It was noterl that the frequency barxi fran 108 to 137 MIz is used for
civil am. mi.lita:ty aeronautical safety camunicatioos am. navigation am. that
this barxi is adjacent to the 137 to 138 M:Iz barxi to be used by the rMU
satellite service as a downlink barxi. Depen:ling upon the specific design, the
receiver portioo. of the portable transceiver nay emit radiation in the 108 to
137 MIz bam.

'!he cemni.ttee reccmner:rls a label:in::J role to ensure that the harxi held
transceivers, or devices that contain transceivers, are not to be cperaterl on
boaJ:d civil aircraft. This role is similar to that used with cellular
telephones. It was also noterl that secticn 15.101{a) awl-ies to the receivers,
associaterl with any of the rMU satellite semce transceivers, am. therefore
the level of radiation fran these receivers is already regulaterl by the FC:X::.

11. S,pectnm Efficiency. '!he Ccmnittee ccncluded that spectnm efficiency
for the NVN3 satellite service is an inportant goal that shalld be acX3ressed by
the cemni.ssion in the awlica.ticn process. '!be prc:p:JSed service roles
sul:mi.tterl by <::>RBCXloM, smRSYS am. vrm. ccntained a provisicn intemed to ensure
that camercial awlicants for NVN3 satellite semce WOlld design systat'B that
will nake full use of the spectnm to be assigned to each systan. Altemative
roles prc:p:JSed by cemni.ttee ItBl'bers includerl (1) a requi.rarent that the
awlicant datalst:rate that semce wooJ.d be available in the U.S. at least 75%
of the tine, (2) a requi.rarent that the awlica.ticn nerely include a
daronst:ration of the percentage of tine service WOlld be available, am. (3) a
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nore generalized requi.rarent that the awlicatian include a demJnstration of
efficient use of the assigned spect:rum. ~ IB.:).rC-38). '!heBe prcposed
provisialS engendered a fair neasure of di.splte, however, because althalgh
there was ccmsensus as to the need for the camli.ssion to CCI'lSider spect:rum
efficiency for camercial NVN3 satellite se:r:vices, there was not an agree:rent
as to the particular m:in:imJm percentage availability selected, whether such a
percentage shoold awly arrl/or under what circum3tances, whether omit
nanagarent tedmiques will be necessaJ::Y, what standards or neasures the FCC
shalld utilize to detenni.ne spectnxn efficiency, or how the results of such
CCI'lSideratialS shoold be used by the Ccmnission in the awlicatioo process.
Because the issue was viewed priIrarily as a policy (am not a tedmical)
natter; the Ccmni.ttee is not :recanrerx:ii.n a specific role, rot does urge the
camli.ssion to CalSider adopting a regulation, or issuing a policy
statarent, that will prarote efficient use of the limited annmt of spectnxn
presently available for this service.

12. Fef'rler Link or GatewaY Link Reg¢reqents. '!he NVN3 satellite se:r:vice
awlicants identified in the prcposed frequency sharing plan arequi.rarent for
spect:rum for narrowbam "feederll link. or llgateway" link. cperatioos. '!he links
cootenplated by c:>RBaMt!, srmRSYS am LE03AT WCAJ1d connect the respective
systEm3' earth statialS or gateways with the satellites, am their operations
WCAJ1d be separate am distinct, within the allocated bands, fran the systars'
user t:ransceiver-to-satellite links. 'VI"m did not propose such separate feeder
link. operations.

In order to accamodate the data rates necessazy for the carmmications
between the gateways am the satellites (am to eatpensate for Do{:pler shift),
aa::x:f.M, S'mRSYS am LE03AT identified a requi.rarent of 50 kHz assigments for
both the uplink am downlink of the gateway operations. 1 VITA, due to the
different nature of its cperations (transnitting 1cn.:Jer nessages arroog fiJa:d
am transportable earth stations rather than short nessages to am fran
ilxlividual user transceivers) will not be utilizing separate feeder link.
spectnm. VITA instead proposes to utilize 90 kHz for an uplink. in the 148
149.9 MHz barxi, am 90 kHz for a downlink. in the 400.15-401 MHz barxi, am the
earth stations effectively carbine the functions of user am feeder or gateway
links. For the reasons set forth belOW', the camli.ttee recamends that the
Ccmni.ssian decline to adopt tedmical roles that require systEm3 to share
gateway or feeder links, or that otherwise inhibit the awlicants' ability to
locate such links within the available spectnxn.

'!he spect:rum required by 0RBll0M, srmRSYS am LE03AT for their gateway am
feeder link cperations was separate fran the feeder link operations of the

1 0RInlvM prq>oses to use 50 kHz in the 137-138 MHz barxi for its gateway
downlink operatioos, am 50 kHz in the UQ;ler portion of the 148-149.9 MHz band
for its gateway uplink cperations. srmRSYS proposes to use 50 kHz in the
400.15-401 MHz barxi for its narrowband downlink cperations, am 50 kHz in the
lower portion of the 148-149.9 MHz band for its narrowband uplink operations.
In its septatber 1, 1992 presentatiCll, LE03AT also prcposed to use 50 kHz in
the 137-138 MHz barxi for its narrowband downlink cperatioos, am 50 kHz in the
148-149.9 MHz band for its narrowband foI:Wa.rd link operations.
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other NVN:; syst:e!tB. '!he awlicants did, hc7I.'ever, ilxiica.te that they WOJ1d
c:perate the feeder links within the frequency bands prqnled to be allocated to
NVN:; satellite service. While the prqnled frequency shari.qJ plan included
specific frequencies for these gate.e.y q;leratioos, the awlicants ilxiica.ted
that there was a fair neasure of flexibility in the geographic and spectrcU
loca.ticns of the gateways in order to accarm::rlate CXlOniinatioo with the
govennent users.2

'!he questioo was raised as to whether it WOJ1d be possible for the NVN3
satellite service system3 to share the feeder link or gateway link frequencies
with each other. rue to the nature of the prqnled c:peratioos, such a
suggestioo of shari.qJ was rejected. 0RB:n+I and smRSYS, at least, will
require ccnti.nuoos ~ca.tioos between an q;leratiooal spacecraft and at
least one gateway to provide for the real tine relay of nessages between users
and the gateway. M1l.tiple satellites within a single system will, at tines,
~ in the beam width of a gateway earth station antenna. 'Ibis situatioo
will occur because sane satellites will pass relatively IiJ:ysically cla3e to
other satellites, with ale satellite 00 an ascerxting pass, .and another
satellite fran the sane system (OOt fran a different Ol:bital plane) 00 a
descending pass. Nor will it be possible to utilize earth station antenna
discrimi.natioo to minimize these occurrences, because in these frequencies the
broad nain beanB of the antennas will be in the range of 20 to 25 degrees.

Within a system, it will be possible to c::oomi.nate these instances of
nultiple satellites within the beam width of the gateway antermas t:hra.1gh the
use of IrodJ 11 atioo, packet rates and signalling teclmiques. 0RB:n+I, for
exanple, will use a FtMA/~ uplink fomat that will permit such intrasystem
reuse of the 50 kHz gateway link spectnm. During the period of near
ccnjlIDCtioo of the two satellites, however, the naxinun uplink data rate IlUSt
be shared by both satellites, briefly reducing the system cap:Lcity. SUch brief
periods of redJ lCed ~city can be tolerated within a system because both
0RB:n+I and smRSYS will know in advance when such reductioos will occur, due
to the statioo keeping design of the respective systenB and the tracking that
will occur. As a result of the sharing of the gateway spectnJm ancng
satellites in the sane system, QRBCXl.M, smRSYS and LED9AT believe that they
will each be naking highly efficient use of the gateway link spectrum, since
the intrasystem CXlOniinatioo effectively results in nultiple reuse of the
frequencies. However, because of the system technology and c:peratianal
coostraints, it WOJ1d be Practically :inpa3sible to share the gateway spectnm
with another system.

In order for nultiple NVN:; satellite service systEm3 to share the sane
gateway uplink spectrum, it WOJ1d be necessaJ:y for than to Pre-c::oomi.nate 00 an
uplink signal stmcture, includi.ng packet rates, m:oll1atioo teclmiques and
signalling techniques. It WOJ1d also be necessaJ:y to attarpt to coordinate
q;leratiooally on a real tine basis, since there WOJ1d be tines when there WOJ1d
be a need to share the uplink data rate am::ng m.meroos satellites (two or nore

2 As one operatiooal-Ievel ccmstraint, the awlicants i.D:lica.ted that the
~ 50 kHz feeder link in the 137-138 MIz bam shrold be located wtside of
the center of the smRSYS spread spectrum q;leratioos in that bam.
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fran each system), thereby effectively resultin3 in system oo.tages. However,
such inter8}'13tem q>emtianal coordination wccl.d be practically i.npossible,
since the satellites fran the different systSlB will not be staticn kept with
respect to each other. 3 Particularly in light of the intrasystem reuse of the
gateway link spectnm already accmplished under the prqx:sed sharing plan arxi
system designs of 0RBC:I»i arxi smRSYS, requiring intersystem feeder link
sharing (necessitating additional severe eatpranises) waild be an
unsatisfactory awroa.ch because it waild render the service unreliable and
inpractical. '1lDJs, the Ccmnittee :r:ecamends against sharing of the gateway
feeder links anong the NVN3 satellite service systSlB.

13. Mtiple EnttY. AnDng its rrany tasks, the Ccmnission asked the
Ccmnittee to consider ways to prcm:::>te nultiple entry and co-existence with
other space and terrestrial systSlB, and to avoid nutual exclusivity with
present and future awlicants. 'Ihese discussions were inportant because the
arramt of allocated spectnmt for NVN3 services is so limited. '!he arramt of
spectnmt available to the awlicants for the NVN3 satellite service was cnIy
2.585 Miz as co-prinary, plUS 455 kHz as secax3aI:y after the ME:ISAT, 'mANSrI'
and IMSP frequencies are subtracted fran the 1992 WARe allocaticn of 3.45 MHz
prinary and 475 kHz secax3aI:y allocaticn. Two sharing plans were presented
that were intended to prcm:::>te the goals identified by the Ccmnissicn. '!he
camrl.ttee agreed that SCIlle sharing was possible in the plans presented, rot it
neither agreed nor attatpted to agree cn how such sharing .shoold be
inplarented, or which sharing plan represented the IroSt efficient use of the
spectnmt. '!he Ccmnittee did reach consensus cn PJ:q)OSin3 procedural
protections for future awlicants - - such as requiring coordinaticn between
awlicants and licensees upon the directicn of the Ccmnissicn and recogni.zin3
that future awlicants need to prepare their awlicatians based upon
infomaticn that is p..1blicly available at the Ccmnission.

What follows is a syIlq)Sis of the sharing plans Presented by the private
sector parties. Both plans can aceatll'Crlite adli.tianal users. In adli.tioo., the
NVN3 service spectnmt has SCIlle UID.1SE!d spectnmt now, and will have a rrodest
arramt of adli.tianal spectnmt available in the future. Accordingly, the
pJ:Op:)Sed sharing plans can aceatll'Crlite adli.tianal users now, rot it is unclear
how rrany or what size those other systSlB coo.ld be. Finally, system operators
and awlicants will have the q:p:>rtunity to seek adli.tianal frequency
allocations at future WARes for system expansioo. as the systEm3 prove
successful in the nm:ketplace. In other respects, these plans shoold not be
viewai as reflectin3 a consensus of the Ccmnittee, rot anly as possible methods
of sharing this limited spectnmt arrong NVN3 satellite system licensees, other
satellite users and terrestrial systEm3.

(a) LIDSAT Sharing Plan. LIDSAT presented the Ccmnittee with a sharing plan
usin3 a:MA. for all rot gateway uplinks and VITA's service. ('!be LIDSAT plan is
ccntained in the M:i..mltes of the septE!tber 1, 1992 Negotiated Rularaking
Ccmnittee M:!etin3.) 'Ibis plan nay aceatll'Crlite up to foor a:MA. awlicants in

3 '!he a.rgunents of perigee and right ascensicn of ascending nOOes will be
tmeoordinated, and will precess at different rates, naking sinultaneaJs
visibility a likely rot raman event with~ to hJsy 1nlrs of tl:affic l~.
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the 148-149.9 MIz uplink bard am in the 137-138 MIz downlink bard, using 900
kHz of bandwidth in each directicn. Q:il..yactual experience with the spectnnn,
however, will detenni.ne the aantiooal capacity available. umer this plan,
910 kHz of bandwidth rarains unassigned am available in the 148-149.9 MHz band
for other users or ag;>licants.

(b) 0RI3CX:M-1IS'mRSYS,tvrm Sharing Plan. '!he frequency sharing plan presented
to the carmittee by 0Rr0MJI, smRSYS am VITA in LEOAC-15 (LEOAC-15 plan)
provides an ~le of a schare whereby at least two different tyPes of
nodu1.atioo techniques, Code Division M.J1.tiple Access (~ am Frequency
Division MJltiple Access (~), can share the sane limited anomt of spectnnn
am nay allow for entnmts in additicn to the three ag;>licants Who sul:mi.tted
LOOAC-15, using either ag;>roach. several ccnprani.ses fran the original
ag;>lications were nade by these ag;>licants in order to achieve a frequency
sharing plan which coold accarm:m.te two tyPeS of IOCrlJ 1] ation techniques within
the limited spectnnn available.

Additional~ Jgllicants. '!he LOOAC-15 plan contains 855kHz for spread
spectnnn use in the 148-149.9 MIz uplink band. 'Iheoretically, this spectnnn
will be able to aCcann:xBte as rrany as three additiooal~ users deperxli.ng
upon the anomt of noise in the band fran existing users. Only actual
experience with the spectnnn, however, will detemdne the aantiooal capacity
available. 'Ibis spectnnn is assigned as co-priIral:y allocaticn to the NVN3
satellite service. ~ is also accarm:m.ted in the downlink directicn with
855 kHz in the 137-138 MHz band for a:MA., rot the services will have to
opezate, in part, in portions of the band which are designated as secaOOa1:y for
the NVN3 satellite service. '!he downlink spectnnn will also accarm:m.te
additiooal~ entnmts within the limits of existing noise levels am will be
subject to sharing the spectnnn on a secaOOa1:y basis with the mrsATs that
already use several frequency bands in the spectnnn. services desiring to use
pure a:MA. for all links are therefore accarm:m.ted using these two bands as
described. Shculd~ ag;>licants desire to use~ feeder links, additiooal
spectnnn in the 149.9-150.05 MIz uplink band nay be available for that J;mPOSe,
am there nay be unused spaces for one or nore 50 kHz~ feeder links in the
137-138 MHz downlink bard.

Additional ~ AQ;>licants. '!he LOOAC-15 plan cantains 1045 kHz for ~
use in the 148-149.9 MHz uplink band, of which 855 kHz is available for users
of a dynamic charmel assigmBlt systan (DCAS). (90 kHz is for VI'm's uplink,
50 kHz is for the uplink feeder link of smRSYS am 50 kHz 'AlCUld be used by
0RBCX::f.M for gateway feeder links.) '!he DCAS ~ spectr.'lUn shalld be able to
accarm:m.te aantiooal ag;>licants on a shared basis deperrling upon the degree
of use of the channels by the existing users in the band, am the degree of use
proposed by additional ag;>licants. Only actual experience with the spectnnn,
however, will detemrl.ne the additianal capacity available. Additional spectnnn
in the 149.9-150 . 05 MIz band nay be available for users. In the downlink
direction, IX'AS~ uses charmels in the portion of the 137-138 Miz band where
NVN3 is currently co-priIral:y. Pdtitional DCAS ~ systEm3 shaJld be able to
share these charmels or use other unused charme1s in the co-prinaJ:y portion of
the sane bard for transnitting downlink data. Feederlinks are enployed in the
uplink bard am in the 137-138 MIz band. '!he downlink band activity nust share
the spectnnn with~ by using reverse polarity, geographical separatioo of

8



the satellites, am. location of feederlinks away fran the center of the~
signal.

(c) Future Mlitiooal Spectnm. Mlitiooal. co-primuy spectnJm will becare
available to the NVN; service when (a) the ME!SAT service noves fran the center
of the 137-138 MIz band to the edges aOOJ.t the year 2000; am. (b) when the
'IRANSIT service phases rot at the ern of 1996. 'Ihese two actions will nake
additional 130 kHz am. 150 kHz segrrents available to NVN:; as primny spect:rum.
Althalgh this is not a large ano.mt of additianal spect:rum, it will au.gnent the
existing available spect:rum, and will be valuable for future eJq)aIlSion of the
service. '!be use of the 399.9-400.05 MIz frequency band is being considered in
the FCC's allocation nllaraking in docket 91-280.

(d) Mlitional Sharing Schares. Portions of the NVN:; spect:rum nay also be used
on a tine-share basis. For exanple, the Air Force is planning to use 710 kHz
in the 400.15-401 MIz downlink band for a two-satellite Defense Meteorological
satellite Program (IM3P)., Each IM3P satellite will be in a different polar
omit, am. utilize a different 355 kHz portion of this spect:rum.
'Iheoretically, it nay be feasible for an additional NVN; constellatien
cansisting of a srall ID.lllber of satellites to effectively tine share with IM3P
(or the 90 kHz prq:lOSed. for VI'm). Since 137-138 MIz MEISATs also c:::pezate in a
similar narmer, tine sharing in that frequency band nay also be possible.
However, such sharing woold be depeOOent en the ability to place the additional
systan3' satellites into precise omits and to naintain than in those relative
omital locatic:ns, am./or other teclmical factors.

14. Coordination With Existing NVN:; satellite service S,ystem3. '!he
Ccmnittee cansidered whether a nlle requiring coordinatien between new
awlicants for NVN:; satellite systan3 and pennittees, licensees, and earlier
awlicants for NVN:; systan3 shalld be :recat1'lEIDrl to the Ccmnission. '!he
Ccmnittee cancluded that coordinatien shalld be en.canaged, rot at the sane
tine was cc:ncemed that requiring coordinaticn too early in the process, for
exanple, anong sevenll nutually exclusive awlicants, woold be unduly
l:urdensare and wasteful. Accordingly, the prqx:sed nlle ~res coordination,
rot only after the Ccmnission detemti..nes that the process woold pe useful to
camence.

'!he Ccmnissien has adq;>ted a policy for geostatianaz:y f:ba:d-satellite
systan3 that leaves the resolution of inter-system interference questions to
the private sector in the first instance. In Assigment of OJ:bital IQcatioos
to $;pace Static:ns in the D;:Irestic Fixed-satellite service, 5 FCC Red 179
(1990), the Ccmnissien addressed cancems raised by existing satellite
c:::pezators that new satellites to be authorized woold cause than unacceptable
interference. It stated that:

l'E expect darestic satellite ~tors to resolve potential
interference prcblan3 because they can best weigh the teclmical
am. econanic tradeoffs involved in negotiating a coordination
agrearent. l'E do not becare involved unless the parties are
unable to reach an agrearent. If a coordination
agrearent cannot be reached after exhaustive gcxxi faith effort,
the parties nay then request that we inter:vene.
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,IQ. at 183 (, 32) (footnote anitted). ~ alaQ Ori.al satellite ChJ;p., 5 F<::X:
Red 4937, 4938 (1990) (footnote anitted) (CcJrmissiCXl :refuses to delay
authorizaticn of new satellite~ resolutiCXl of interference ccncems
r.aised by' another U.S. -licensed systan or to intervene; leaves it to the
puties "to resolve potential interference prci>lene thralgh infomal
coordination prior to seeking Ccmnission involvarent") .

'!he policy articulated in the above-citoo decisioos is that coordination is
a natter best aceatplished on an infonrel basis. AQ?licants, puticularly
start-up ventures, often lack the financial am persamel resoorces to do a
thorwgh satellite systan coordinaticn, am existing licensees am pemrl.ttees
lack incentive to expeIXi their ti.Ire am resoorces in intensive tedmica1
negotiatioos with an entity that nay never receive an authorization. Inasmch
as the coordination between two darestic systene is very similar to the type
of coordinaticn that is to be ccnpleted 'lJI)jer the intematicml frequency
coordinaticn regirre, it is both preferable am ecooanica1 for the darestic
coordinaticn also to be deferred tmtil such ti.Ire as the CCImtissiCXl deem:!
coordination to be useful am practical, am withalt unnecessazy h.u:den, for
the puticipants to undertake.

Accorci:i.qJly, this Ccmnittee :r:eccmtl!1'Ds that the Ccmni.ssicn extern the
infomal coordinaticn policy it has awlied to darestic am intematicml
geostatianazy satellite systEm9 to the NeD-Voice, Ncn-Geostatianazy satellite
Service « 1 GHz), am adq;>t pI:qXlSed section 25.408 (c) that requires the
initiation of coordinaticn at the F<::X:' s directiCXl. 'Ibis Ccmnittee has
discussed, rot did not :resolve, the issues of whether the :results of any
coordinatioos woold be reported to the Ccmnission, am if so, heM the
confidential, proprietary, am CCIlIrerCially-sensitive infomaticn contained in
such reports woold be protected fran p.1blic disclosure.

15. Coordinaticn With f'F'rle!9l GovenIla1t Users. '!he Ccmni.ttee discussed
coordinatiCXl nethodo1.ogies between NVm users am Federal Govel:ment agencies.
'!he Ccmnittee concluded ~ Prcp:lSed §25. 408 (b» that the existing NrIA/IR1C
stnlcture is best suited for this pnp::se.

c. Po IQ38d Rules

mRr2

1. hH intematicml RR FN 60ax to the darestic frequency allocatioos
table in § 2.106 of the F<::X: ntles in the 148-149.9 l4Iz barxi under the "NeD
Govel:ment" colmn.

2. hH intematicml RR FN 608Y to the <:kInestic frequency allocatioos
table in § 2.106 of the F<::X: ntles in the 149.9-150.05 l4Iz barxi under the "Nan
Govel:ment" colum.

3. hH intematicml RR FN 599A to the darestic frequency allocatioos
table in § 2.106 of the F<::X: ntles in the 137-138 l4Iz barxi under the "Nan
Govel:ment" colmn.
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4. Mi intematiooal RR liN 647X to the darestic frequency allocations
table in § 2.106 of the FCX:: roles in the 400.15-401 MIz b:l.IX1 unjer the "Nan
Govennent" colunn.

5. Mi intematiooal RR liN 599B to the darestic frequency allocations
table in § 2.106 of the FCX:: roles in the 137-138 MIz, 148-149.9 Miz, 149.9
150.05 MIz, ani 400.15-401 MIz b:l.IX1 under the "Nan-Govennent" colunn.

6. Mi a new ts footnote to darestic frequency allocations table in § 2.106
of the FCX:: roles in the 137-138 MIz, 148-149.9 MHz, 149.9-150.05 MHz, and
400.15-401 MIz balm under the "Nan-Govennent" colunn. '!he footnote waI1d
read:

"tExxx Use of this frequency b:l.IX1 by the nobile-satellite service in
the United States is limited to Nan-Voice, Nan-GeostatiCDa.lY
satellite SystenB."

7 . Mi intematiooal RR liN 609B to the darestic frequency allocations
table in § 2 .106 of the FCX:: roles in the 149.9-150.05 MIz b:l.IX1 under the "Nan
Govennent" colunn.

PARI' 25 lRxiat;jm Rules)

8. '!he Ccmnittee rec:cxmends aaD.ng a new item (27) under paragraph (c) of
§ 25.114 that w:11ld read as follCMS:

§ 25.114. Applications for space station authorizations

(c) '!he following infomation shall be contained in the separate
awlications:

(27) Applications for authorizatians
Geostatiooary satellite 8erv.ice « 1 GHz)
infomatioo. specified in § 25.401.

in the Nan-voice, Nan
shall also provide all

9. '!he Ccmnittee rec:cxmends aaD.ng a new item (3) under paragraph (a) of
§ 25.202 that w:11ld list the frequencies available for the Nan-Voice, Nan
Geostationary satellite 8erv.ice « 1 GHz) that waI1d read as follCMS:

§ 25.202. Frequencies, frequency tolerance and emission limitations

(a) (3) '!he following frequencies are available for use by the Nan
Voice, Nan-Geostatiooary satellite 8erv.ice « 1 GHz):

137-138 MIz:
148-149.9 MIz:
149.9-150.05 MHZ:
399.9-400.05 MHZ:
400.15-401 MHZ:

space- to-Earth
Earth-to-space
Earth-to-space
Earth-to-space
space-to-Earth

Until Jaruuy 1, 1997, the allocations in the 149.9-150.05 MIz and
399.9-400.05 MIz :baIx3s nay be used 00. a secaOOaJ:y basis a'lly. '!he 399.9-400.05
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MIz baM was not allocated intematianally to the rcd>ile-satellite sezvice at
WARC-92.

10. 'Ihe Ccmni.ttee noted an editorial error in § 25.202 (f) (4) . '!he
reference to "(g)" in (f) (4) of this section shoold be corrected to read
"(f)", as follows:

(f) Emissionlimdtations .

(4) . . .. than specified in paragraphs (f) (1), (2), am (3) of
this section.

PARI' 25 (P1':q)osEd New Rules)

11. 'Ihe Ccmni.ttee calSidered new sezvice roles for the Nan-Voice, Ncn
Geostatioocny satellite service « 1 GHz) am recamerxjs that the following
new series of roles be calSidered for this service:

§ 25.401. Space Station Awl-ication ReqL1i.reIrents for the Nan-Voice,
Ncn-Geostatioocny satellite service « 1 GHz)

(a) Each ~lication for a space station license in the Non
Voice, Nan-Geostatiooazy satellite service « 1 GHz) shall describe in
detail the prqn3ed Nan-Voice, Ncn-Geostatic:mJ:Y satellite system,
setting forth all Pertinent technical am c.peratianal aspects of the
systan, am the technical, legal, am financial qualifications of the
~licant. In particular, each ~lication shall include the
infontation specified in section 25.114, except that in lieu of the
infontation cooceming orl::>ital locatioos requested in section
25.114 (c) (6), the ~licant shall specify the mmber of space stations
am ~licable infomation relating to the altitude (s), argunent (s) of
perigee, sezvice arc (s) , right ascension of ascending nOOe (s) ,
eccentricity, am inclination of the space stations (all referenced to
the sane tine) that will eatprise its system. AJ;:plicants nust also
file infomation datonstrating eatpliance with all requirarents of
this sectian, am showing, t:ased an existing systan infontation
pJblicly available at the Ccmnission at the tine of filing, that they
will not cause unacceptable interference to any Nan-Voice, Nan
GeostatiOllal:Y satellite service « 1 GHz) systan authorized to
construct or c.perate.

(b) Reserved.

(c) Awl-icants for Nan-Voice, Ncn-Geostatiam:y satellite
service « 1 GHz) systan nust identify the power flux density
produced at the Earth' s surface by each space station of their system
in the frequency baOOs 137-138 MIz am 400.15-401 MIz, to allow
detennination of whether coordina.tian with terrestrial sezvices is
required urx3er footnotes 599A am 647X of sectian 2.106 of the FOC
Rules. In additian, ~licants nust identify the neasures they wo..tld
erploy to protect the radio astraIlal!f service in the 150.05-153 MIz
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am 406.1-410 MIz baOOs fran hannful interference fran unwanted
emissions .

(d) Bnission limitations

(1) 19;>licants in the Nan-Voice, Nan-Geostaticnuy satellite
Savice « 1 GHz) shall show that their spa.ce stations will not
exceed the anission limitations of p:u:agraphs (f) (1) , (2), and
(3) of secticn 25.202, as calculated for a fixed point on the
Earth's surface in the plane of the spa.ce station's omit,
coosidering the worst-case frequency tolerance of all frequency
detennining CCJ11?CI1eIlts, am nax:inum positive am negative
Dcppler shift of both the up link am down link signals, taking
into accoont the system design.

(2) 19;>licants in the Nan-Voice, Nan-GeostatiOllal:Y satellite
service « 1 GHz) shall show that no signal received by their
satellites fran sa.trceS ootside of their system shall cause an
ootplt signal to be generated that is not in ccnfomance with
paragraph (f) of section 25.202 am paragraph (d) (1) of this
section.

§125.402-4O6. 'Ibese sections, as prc:.pJSed in LOOAC-14 (am a prq;>osed
§ 25.410) were not considered by this Ccmnittee.

§ 25.407. Reserved.

§ 25.408. Operating caxiitions for SystEm3 ~ting in the Nan-Voice,
Nan-GeostatiOllal:Y satellite service « 1 GHz)

In order to ensure carpatible opel:ations with authorized users in the
frequency baOOs to be utilized for opel:ations in the Nan-Voice, Nan
GeostatiOllal:Y satellite service « 1 GHz), Nan-Voice, Nan-GeostatiOllal:Y
satellite service « 1 GHz) systEm3 nust opel:ate in accordance with the
conditions SPecified in this section.

(a) service limitation. Voice savices nay not be provided.

(b) COOrdination requirarents with Federal Goven1'rent users.

(1) '!he frequency bands allocated for use by the Nan-Voice,
Nan-Geostaticnuy satellite service « 1 GHz) are also authorized
for use by agencies of the FedeI:al govenI1El1t. '!he Federal use of
frequencies in the Nan-Voice, Nan-Geostatiarm:y satellite service
« 1 GHz) frequency baOOs is under the regulato:ry jurisdiction of
the National Telecannmications am Infomation Mninistration
(NITA) .

(2) '!he Ccmnissicn will use its existing procedures for
liaison with NITA to reach agreerent with respect to achieving
carpatible opel:ations between Federal GovenIrent users under the
jurisdicticn of NITA am Nan-Voice, Nan-GeostatiOllal:Y satellite
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