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MINUIE9 OF '!HE SEPIEM3ER 1, 1992 ME:E:I'lN3 OF
'!HE BEr.£:M 1 GHz LEX) NEIDI'IATED RtJLEMrUClN3 c:rMn'I'IEE

1. '!he fa.rrth neeting of the Below 1 GHz LEX) Negotiateq Rularaking
cexmu.ttee (Ccmni.ttee) was convened at 9:30 a.m. on 8eptarber 1, 1992 in the
Ccmni.ssion's neeting roan at the Federal camunications Ccmni.ssion (FCX:), 1919
M Street, N.W., W3shi.ngton, -D.C.

/ 2. '!he followi.ng Ccmni.ttee rrerbers were present:
Air Force - Nelson Pollack
Navy - William Cook
NASA - Iavid Struba
ARne - RichaI:d Neat
LEOSAT - Brent weingardt
FAA - carroll Stunn
~ - 'Ibaras TriImer
FCX: - 'Ibaras S. '!YCz
S'mRSYS - Alan Renshaw
roM - RichaI:d Barth
()RB(JMo1 - Alan L. Pa:lker
vrm - Joseph 8erl1ak
Facilitator - William A. Illther

3. '!he neeting was <:pm to the p.1blic, ani awrax:i.na.tely 24 observers were
present. A list of attemees is attached as~ A. No written remrks
were suhnitted by the p.Jblic.

4. a,ltoyal of i¥JP!rlfI. Mr. Illther called for corrections or additions to
the neeting's agerm., attached as~ B. Mr. '!YCz noten that NASA had
suhnitten a paper to be discussed under "Other Business". '!here were no
further caltleIlts, ani the agenda was awroved by the Ccmni.ttee.

5. emnm 'I'"f"Al"sB. Mr. Illther caltleIlted that the Ccmni.ttee aweared to
be on the doimhi.1l slcpe of its mission, ani encan:aged the Ccmni.ttee llB'l'bers
to continue their efforts to ccnplete successfully these negotiations. He also
spake of flora, carnivores ani close family relatioo.shi.ps.

6. JU40yal of minges. Mr. Pollack noten that the minutes of the
neeting on August 24 now reflected accurately his statarent regarding the
govennen.t's definition of an "existing" systan. '!here were no further
caltleIlts or anendments ani the minutes were awroved by the Ccmni.ttee.

7. select:i.aJ. of co=rnci 1 j tater. Mr. Illther next addressen the selection
of a co-facilitator to chair the final neetings of the Ccmni.ttee. Mr. Illther
staten that a ID..1lTber of parties had been suggesten by Ccmni.ttee rrerbers, and
that one individual, Mr. Barth, was particularly qualified for the joo. Mr.
weingardt SUfPJrten the selection of Mr. Barth, ani querien whether there wcu1.d
be any legal constraints en his election in light of his Ccmni.ttee narbership.
M3. KeI:rlall staten her belief that there wo..lid be none, and Mr. Barth was
unani.IrnJsly agreed upon by the Ccmnittee to a.ssurre the role of facilitator at
the next Ccmni.ttee neeting.



8. Tt'e!Jt:;firnpm of sgtitirm1 reocmi inf9"!IAtim• Mr. PaJ:Xer su1:Ini.tted
a Respa1Se of 00BCXM-1 to Ieosat' s Stata.rents at the Negotiated RulE!YBkinJ
Ccmnittee M3etings that will be awenEd to the minutes of this meeting as
AJ;:pendi.x C. '!he minutes of the August 24 meeting were identified as LOOAC-35.
'!here were no other docun'ents suggested for inclusiCll in the record.

9. -- - Rfplr:t <Xl PaJ9!ffIA (IntnnmJ 'RlI:k:i.ng Gram (DG». Mr. Jaeoos reported
that the IW3 had IlEt once since the last Connittee meeting, and had eJ<aInined
the sharing situation at 400 MHz. '!he groop had also continued its
discussioos on the advisability of a "service availability" rule, lilt had
reached no definite canclusioos. In addition, the IW3 has eJ<aInined three
additional footnotes to the international table of frequency allocations, and
continued its discussioos canceming, emissions fran user transceivers. Mr•
Pollack camented that the LED sharing prcposal set forth in LEX:W:-15 aweared
to be the nost feasible plan fran the Air Force's perspective.

10. RfpD:t <Xl lJW9l"ff1M Otiitarial lbXim Gram (aG». In view of the
lcu:ge mmi:ler of E.W3 participants, Mr. Illther stated his intent initially to
draft an oo.tline of the final report structure for coosideration. An E.W:;
neeting will be called in the near future.

11. Discussim of DG Lewek (lBJ'C-33l. '!he Ccmnittee now :retunled to its
discussion of LEDAC-33, a draft docl.ment presented for coosideratiCll by the
full Ccmnittee at the previoos neeting. Mr. Illther noted that international
footnotes 599B and 609B had been reccxrnerxied for inclusion in Part 2 of the
Fa::' s rules, and called for cament on that recamerrl3.tion. '!here were no
caments offered. Mr. Illther then noted that the IW3 does not believe it
necesscn:y to include the text of international footnote 608Z in the darEstic
allocation tables in Part 2. Mr. Cook stated that 608Z is p.Jblished as part of
the international :radio regulations, and is binding on darestic awlicants
whether or not it is included in Part 2. Mr. Pal:Xer and Mr. Jaccb3 clarified
the point that 608Z will be bralght into the international table in Part 2, rot
that the IW3 recamends that the note not be included as a darestic note.
Accordingly, future awlicants will have anple notice of the requirarent in the
Fa::' s rules, Part 2.

12. Mr. Illther next directed the Ccmnittee's attentiCll to LEDAC-33, p.3,
§25 .401 (b) and cpened the discussions where they had left off at the previoos
Ccmnittee neeting. Specifically, section 401 (b) prqx:ses a service
availability requirarent for LED systare. Mr. Pal:Xer stated that QRBDtM will
present a doctm'ent to the IW3 describing a possible IlEthod of detennining
service availability, rot went an to cament that he is aware that such an
availability rule has policy inplications in addition to the tedmica1
elarents. Mr. Illther noted that there seare to be Sate interest in examining
further the advisability of inposing a service availability requirarent, and
asked Mr. Jaccb3 whether he felt such discussions coo.ld be fruitful. Mr.
Jaccb3 stated his willingness to canti.rnle these discussions in the DG as lang
as new infomatian is presented.

13. '!he Connittee had no caments on the p:rc:posed §§25.401(c) and (d) (1).
Mr. Illther queried whether (d) (2) clearly iIxlicated that lithe" satellite
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referred to in the secaxl line of the text refers to one or nore satellites of
the awlicant system. Mr. Jaccbs imicated that this is clearly the intent of
the IlG, and it was detennined that the J.an3uage shoold be clarified
editorially. '!here was no further discussion of §25.401(d) (2), and the
carmittee did not discuss subsection (d) (3). A new discussion paper reganiing
this subsection will be coosidered at an upcani.ng IlG neeting.

14. Mr. Illther asked Mr. Pollack for his q>inion reganii.ng -the need to
cross-refer in §25.401 to §25.402 (LEX:ll\C-33 refers to this section as 25.408) .
'!he discussion tunled to substantive issues, however, and the issue of cross­
reference was not resolved. Mr. Pollack stated his belief that §402 shalld
direct awlicants to show their carpatibility with existing govenm=nt systE!IB.
Because W\SA represents the interests of the scientific carmmity, Mr. Stroba
raised the point that Ilal-govenm=nt systE!IB' nay also be authorized in the
band, and a nechanisn does not~ to be in place to coordinate such
systE!lB. Mr. '!YCz pointed rot that the FC:C will address future coordination
issues at such tiIre as new awlications are sul:rnitted for use of the baJxjs.

15. '!he carmittee expressed no disa.g'rearent with the introductOIY text of
§402, nor with the text of subsections (a) or (b) (1) . Mr. Cook suggested
m:xtlfication of subsection (b) (2) to include a requi:rarent that awlicants
dara:1strate that they will not cause unacceptable interference to authorized
govenm=nt users. Mr. '!YCz noted that such a shcMing coold not reasonably be
required at the tiIre of awlication because insufficient public infomation nay
be available to nake such a d.em:mstration. Mr. Jaccbs camented that the DG
inteOOed to plt the eventual 00rden on the FC:C awlicant to nake a shcMing of
non-interference at Bare point, rot it nay not be tmtil after filing of the
awlication. Mr. Pollack reiterated his belief that rrost of the necessazy
infomation will be available to potential awlicants, and that as a practical
natter, an awlicant will indeed seek such infomation in advance. Mr. Cook
camented that he is aware of no infomation reganiing Navy's use of the band
that will not be readily available, and expressed cancem that the woro
"evaluate" is not strang enoo.gh to CCE'NeY the thcught that an awlication for
new sezvice will not be awroved if it is i.ncatpatible with existing govenm=nt
systE!IB. Mr. PaJ:Ker agreed with Mr. Pollack that it wal1d behoove a potential
awlicant to discuss coordination with the goveJ:m'eIlt prior to sul:mission of an
awlication. He went on to note that, while an up-front "d.em:mstration" of
ccnpatibility coold slOW' down the licensing process, 0RBCn0M has no prc:blan
with Mr. Cook's prcposal as lang as the ccnpany isn't subject to unnecessazy
00rdens, such as flying satellites in advance to dara:1strate ccnpatibility.
Mr. Renshaw camented that subsection (b) (2) places a b.u:den <Xl awlicants to
provide infomation that nay not be possible if existing users fail to divulge
q>era.ting characteristics. Mr. '!YCz stated that the b.u:den shoold not rest
solely on the awlicant to coordinate its systan, and that in certain
circum3tances the govennen.t nay be in a better position to aneOO. its
q>era.tions than the awlicant. Mr. Pollack stated that the Air Force will
present awlicants with reliable infomation reganiing its existing systE!IB,
and Mr. Illther noted that this will UIXhlbtedly be true of all govenm=nt
agencies. In response to a suggestion by Mr. Stroba, Mr. '!YCz camented that,
while the FC:C will take the lead in coordination negotiations with NITA, the
FC:C will rely heavily on the efforts of the awlicants than3elves to acccrcplish
the coordination. Mr. Pollack expressed his BUQ;)Ort for the prcpJSed
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m:rlificaticn of S\.1b3ectien (b) (2) offered by Mr. Pal:Ker, which :inposes bJrdens
en both the ag;llicant and exist:i.D:J users to show that they will oot cause
unacceptable interference to each other. '!he exist:i.D:J users (govezment) will
provide the awlicant with sufficient infomatien to nake that showing. '!here
were DO cbjectialS to Mr. PazXer" s m:rlificatien, and the disaJSsion nuved to
the last sentence of subsectien of §25.402 (b) (2) •

16:--_. Mr. '!YCz prcp::sed that the last sentence be m:rlified to read "'!he
frequency assigrm::mt and COC>l:di.natien of the satellite system shall be
eatpleted prior to grant of CXJ[lStroctien authorizatien." In reB];XXJBe to a
request for clari.ficatien fran Mr. Pollack, Mr. Illther carnented that grant of
authorization by the ~ is ccnparable to entry into the govemrrent nester
file. '!here were no further carnent regarding prq:lOSed section 25.402, and
the disaJSSien of ~-33 was suspended.

17. Prest2"atim en fit:Rri.D.J. LEDSAT presented its views en spectrum
sharing. '!he graphic representation of this presentation is attached as
~ D, and an audio tape of this presentation is available for review' upon
request to the CCImtittee's designated fedeJ:a1 arployee, 'Iharas S. '!Ycz.

18. Di§£!leAien of DG LgJQLl Cgm:.). '!he CCImtittee then retunled to the
diSaJSSion of ~-33. Mr. Illther suggested the addition of the follO'tlin3
phrase to prcp::sed subsection 402 (b) (3); "and those frequencies used by" prior
to the wom "authorized!' in the foorth line of text. Mr. Barth noted that the
wom "shared" nay be equivalent to the wom "used" and is a rrore sinple change
to produce the sanE effect. Mr. Pollack requested canfimation that this
subsection awlied to all occupied bandwidth, not just those frequencies
authorized for use by the imividual awlicant. Mr. Barth canfinred that was
his ur:rlersta:rxii.ng. '!here were no cbjectialS and the 'NOm "shared" was
substituted for "used." '!here was no further disaJSSion of ~-33.

19. @itirm1/zeyised tee far 00.
nodificatialS of the 'NOn pI:ogram.

'!he CCImtittee suggested no

20. ~ far next nretim. '!he CCImtittee had no carnents en the prq:lOSed
agerm. for the next m=etinJ, and it was tentativelyawroved..

21. nt;her bfflPffiA. ~ staff requested that Mr. Illther bring to the
CCImtittee's attentien §§321 and 359 of the camunicatians Act of 1934, as
anended. Section 359 is for infomation only, as it relates to free carriage
of distress camunicatialS fran vessels in the naritine service. 'Ibis is
beyorxi the scq:>e of the CCImtittee and will be taken into accamt by ~ staff
as Part 25 :roles are assari:>led. Section 321, however, inplies technical
ability by LED systems to insure priority access by naritine StatialS having
distress camunicatialS. 'Ihese sectialS are attached as~ E. Mr.
Jaccb3 agreed to raise the issues presented by these sections in the upcaning
DG m=etinJ. Mr. Illther next introduced Mr. Rinker, who Presented a docLment
on behalf of NASA dealing with the issue of omit debris (attached as~
F) . Mr. Rinker stated that this paper is provided as infomation to the
CCImtittee regarding ~oing policy disaJSsians arrcD3" the Depart:nent of Defense,
the State Depart:nEnt and NASA. Mr. Illther noted that the issue of omit debris
is also beinJ disaJSsed in a IIUrrber of intemational fOnmE, and carnented that
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it is awrcPriate that the LEO system prcpooents be a'ltBre of U.S. CC'IlCemS in
this area. He also nentiooed that this issue is not, J.'JcMever, within the scq;>e
of Ccmnittee delibera.tioos. Mr. Illther next called for call1ents fran the
p.1b1ic. Ncrle were off&ed. Mr. Parker expressed the Ccmnittee's awreciaticn
of Mr. Illther's leadership aIXi judgnent d1.lJ:'iD3 his tem\ as facilitator, aIXi Mr.
Illther, in closing, thanked the CCnmittee nari::lers for their ~e-hearted
~icipaticn in expediting this rularaking. '1bere were no further call1ents,
and--ihe neeting was adja.nned.
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'IO WI£M IT MAY CXN:::ERN:
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Facilitator
Below 1 GHz LED NegotiatErl

Rularaking camti.ttee

After examining the minutes of the 8eptE!Iber 1, 1992 rreet~ of the Below 1 ~
LED NegotiatErl RulE!lBking camti.ttee, I certify that these minutes are acew:ate
to ~ best of II¥ Jo:1a.lledge..-...-.. --



Jfl"DREBS
Below 1 <Ez I.lI) R=gOCiated Rul.aIBki.ng Q:Dmi.ttee

septallec 1, 1992

IKlIC-36
1y:teOOix A

.a...-.......

Otganizatioo ~ ~ Fmc

C>RBCX:Mof * Alan L. PaIXer 703-631-3600 703-631-3610
VITA. * Joe sedlak 703-276-1800 703-243-1865
S"mRSYS * Alan Renshaw 301-459-8832 301-794-7106
ARINC * Richard Neat 410-266-4143 410-266-2047
Ccmrerce-~ * Richard Barth 301-763-4640 301-420-0932
Ii'C:C * 'Ihatas S. Tycz 202-634-1860 202-653-8772
Facilitator William A. wther 202-632-7592 202-653-5402
lE~* 'Ihatas T.r:iImer 703-325-8233 703-325-8235
FM. * carroll Stunn 202-267-9721 202-267-5901
LEOSAT * Brent weingardt 301-907-6879 301-907-0153
NASA * David Struba 202-453-2000 202-426-6264
Navy * William Cook 703-695-7284 703-695-0930
lEAF * Nelsen Pollack 202-475-1807 202-475-7634
Or.bital Sciences Co:rp. Bruce Ferguscn 703-818-2865 703-631-3610
Ii'C:C F.d Jacd:ls 202-632-7597 202-634-7651
Ii'C:C Kristi L. KeOOall 202-634-7058 202-653-8772
~ Roger Porter 202-475-1678 202-475-7634
SFA nc (AF I N1i.VY) Gerald Wiggen 301-839-5495 301-839-4995
Ii'C:C Bnmo Pattan 202-653-8153
Ii'C:C Mircus w:>lf 202-632-7197 202-634-7651
VITA. Jonathan Wiener 202-429-4900 202-429-4912
S"mRSYS Ken Newcarer 301-794-5203 301-794-7106
LEOSAT Francois Giorgio 202-296-6104 202-296-6142
LEOSAT Joseph Roldan 202-296-6104 202-296-6142
ror/ocsr Randy Repcheck 202-366-2258
NASA/ARC Alan Rinker 703-834-5606 703-834-1094
om Gregg Festa 202-228-6788
NI'IA/SFAD Hem KdByashi 410-224-4302 301-261-8006
Civil Air Patrol Mwrice 'Iharas III 301-292-2393 202-887-7279
Coostellatioo carro. Roo IepkDwski 703-548-1435 703-684-6440
()RB(l)tM David Schoen 703-818-2846 703-631-3610
Loral OJalccmn William D. wallace 202-624-2500 202-628-5116
Ii'C:C Hany N3 202-634-1834 202-653-8772
Ii'C:C RayIaForge 202-653-8117
CXlvM 21 CORP ROOert Filep 202-737-6789 202-728-6872
S"mRSYS Stefhen Banlch 202-429-8970 202-293-7783
C>RB:XMJI Steve Goodrran 202-371-9100 202-371-1497
C>RB:XMJI Paul Locke 703-818-2871 703-631-3610
Mi:>ile satellite News Olarlie Hartley 301-340-2100 301-424-4297

* Denotes Cc:nmittee M:!rber



1. 19>roval of agenda

2. ~:rE!IBIks

3. 19>roval of m:i.mltes

4. selecticn of co-facilitator

5. Identifica.ticn of aantiooal recoro infomaticn

6. Report Q1 progress of info:mal worldng groops
- - Infomal world.ng groJp
- -Editorial worldng groJp

7. Discussicn of infomal worldng groJp report {~-33}

8. Presentaticn en sharing {limited to blenty m:i.mltes}
--LEOSAT

9. Discussien of aantiooal/revised tasks, if any, for infomal woDdng
groop (\t:)I:k progLam - LEDAC-2 (Rev.1})

10. Jl.genda for next meeting

11. Other hJsiness



LEOAC-36
Appendix C

Response of ORBCOMM to Leosat's statements
at the Negotiated Rulemaking Committee Meetings

To correct the record in this negotiated rulemaking
proceeding, ORBCOMM is taking this opportunity to.respond to
Leosat's statements at previous LEO Advisory Committee meetings.
ORBCOMM has entered and participated in this proceeding in good
faith, and we strongly resent Leosat's implications to the
con~rary. Leosat's statements indicate that it has failed to
understand the Jointly Filed Comments of ORBCOMM, STARSYS and
VITA, or to pay attention to the ongoing discussions at the
meetings of the Committee and the Informal Working Group, or has
chosen simply to ignore and mischaracterize what has been
presented.

The sharing proposal of the three applicants was an attempt
by the parties with concrete proposals to develop a means of
coexisting in the limited spectrum made available; it was not an
attempt to freeze out future applicants, because as we have made
clear in these proceedings, additional entrants may be
accommodated in the spectrum proposed to be allocated by the
Commission. The sharing proposal does not "accommodate only
three (3) competitors," Leosat's assertions notwithstanding.

As we have also indicated, the coordination efforts among
the bona fide applicants have been made difficult as a result of
the fact that our sharing must also occur in the context of
coordination with the known and unknown current users in these
bands, because this is not unassigned spectrum. In such an
environment, it would be an academic and largely irrelevant
exercise to attempt to calculate a "theoretical envelope" as to
how many LEO "systems" could be provided. Thus, Leosat's cramped
reading of the Commission's notice of the task assigned to this
Committee to glean an intent to accommodate at least five systems
is beside the point, since hundreds of "systems" could be
accommodated, although none of them would prove viable or provide
reliable service. Indeed, vigorous competition that can satisfy
the Commission's goals can be met with as few as two systems,
although as ORBCOMM and STARSYS have shown, additional commercial
systems are possible in the spectrum proposed to be allocated to
this service.

The exclusion of Leosat "from our discussions was a very
straightforward matter. Putting aside their legal infirmity of a
filing past the cut-off window, because they had never submitted
a concrete proposal, including them in the discussions would have
endlessly delayed any attempt to resolve the difficult sharing
issues as Leosat attempted to design a system "on the fly."
Moreover, Leosat as a dismissed applicant has no rights superior
to any other potential applicant that may respond to a future
cut-off notice. Accommodation of Leosat's current version of its
hypothetical system would deny other future applicants equal
consideration, and would confer a status on Leosat that has been
denied by the Commission.



ORBCOMM has yet to see anything resembling a concrete system
design from Leosat. So far we have seen an initial proposal for
a FOMA system with anywhere from 2 to 55 satellites, a notion
that they will use COMA set forth in their comments on the
Commission's proposal to allocate spectrum to this service, a
press release announcing use of "SOMA", an indication in this
proceeding that they will amend their application signifi~antly

after~-this proceeding, and now based on their statement of August
18th, an indication that they are "on record for the use of full
COMA." In this regard, ORBCOMM is puzzled by Leosat's assertion
in that statement that there are two parties on record for use of
full COMA, since STARSYS' initial application proposed two
options including FOMA and COMA, and Leosat's application was for
FOMA, although they have also subsequently touted COMA and SOMA.
STARSYS has explained in these proceedings that its shift to a
hybrid COMA/FOMA design is the result of a good faith effort to
accommodate the current users and the other applicants, and is
consistent with their application. We still do not have any idea
what Leosat is proposing to use as a modulation scheme. We are
anxiously looking forward to Leosat's technical sharing
presentation scheduled for today's Advisory Committee meeting to
see what their system design has "evolved" to at this point in
time.

ORBCOMM also wants to correct the record with respect to
Leosat's charge that we have claimed that "it is not the
responsibility of these private parties to provide for future
sharing." What we have said is that it is not possible to
develop a workable sharing scheme among LEO systems and between
LEO systems and current users without specific LEO system
parameters. The task is further complicated by the fact that no
one knows yet what usage already exists in these bands throughout
the world, although the ORBCOMM experimental program is
attempting to obtain the necessary data. We believe that
additional systems can be accommodated in the spectrum proposed
to be allocated by the commission, and we have shown some of the
ways that can occur. We also believe, however, that the
appropriate role for the Negotiated Rulemaking Committee is to
provide technical assistance to the commission, not to provide
engineering services to Leosat. It is toward this goal of
assisting the Commission that ORBCOMM will continue to strive.

ORBCOMM also believes that Leosat's procedural objections to
this advisory committee are unfounded. Under the Federal
Advisory Committee Act (5 U.S.C.S. Appendix), which controls
negotiated rulemaking committees (5 U.S.C. § 585(a», the charter
must be filed prior to the initial meeting of the committee
(Federal Advisory Committee Act § 9(c». That charter must
include a termination date if it is less than two years from the
date of the committee's establishment (Federal Advisory Committee
Act § 9(C) (I». Thus, Leosat's objection to the "imposition of a
charter especially the termination date" without consulting the
Committee as unlawful is without merit, since the Committee could
not have met prior to the filing of the charter. Moreover, as



the sUbsequent progress of the Committee evidences, the time
schedule set for completion of the Committee's work appears to be
reasonable, and ORBCOMM anticipates the Committee being able to
fulfill its responsibilities by september 16th. To that end,
ORBCOMM will continue to work in a good faith manner, as should
all of the participants, in order to conclude this Committee's
work f~lly and expeditiously.
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LEOSAT

CRITICAL ISSUES TO BE SOLVED
BY THIS COMMITTEE i

,

• Which modulation method should be employed by the
parties in order to co-exist with other satellite and
terrestrial systems in the band.

• The extent to which the spectrum may be shared by
future applicants.

Source: FCC Public Notice 92-76



LEOSAT

ORIGINAL APPLICATION
•
~

"

STARSYS: CODED DIVISION MULTIPLE ACCESS- CDMA

ORBCOMM: FREQUENCY DIVISION MULTIPLE ACCESS­
FDMA
DYNAMIC CHANNEL ACTIVITY ASSIGNMENT
SYSTEM-DCAAS

LEOSAT: CARRIER SENSE MULTIPLE ACCESS - CSMA

VITA: FDMA OR CDMA

CSMA IS A PROPOSED TECHNIQUE WHEREBY THE UPLINK IS SCANNED
IN A MANNER SIMILAR TO THE ORBCOMM DCAAS APPROACH.
THIS TECHNIQUE HAS YET TO BE PROVEN.



LEOSAT

COMA MODULATION TECHNIQUE
•

•

•

•

•

Spread spectrum is the modulation of choice for sevete
interference environments.

Several COMA LEO MSS systems can share the same
frequency band with each other and existing services due
to the low power flux density (PFD).

Several COMA systems can operate without coordination
with the "space operation", METSAT, radiosondes, or radio­
theodolite transmissions services.

The use of COMA increases the potential for sharing of the
limited frequency band.

Improvements in throughput and increases in robustness
I

against interference can be achieved by newer techniques
being developed presently for this application.

Source of Data: Dept. of Canada LEO Spectrum Sharing Study.



LEOSAT FDMA MODULATION TECHNIQUE

• This modulation technique may be able to share the band with oth~r

services, provided a dynamic channel allocation assignment appro'ach is used.

• DCAAS represents such approach, but has yet to be proven.

• Sharing between FDMA systems can be done only through geographical and
temporal separation.

• FDMA cannot share the same band with COMA systems due to unacceptable
interference from FOMA system to COMA system.

• Sharing between LEO FDMA and existing systems will require the allocation of
exclusive frequency bands for connecting links and space to earth links, com­
plicated management of inter-band frequencies left by existing services, and
coordination with existing services and METSAT aids.

Source of Data: Dept. of Canada LEO Spectrum Sharing Study.



LEOSAT

LEOSAT PROPOSED UPLINK
148.0
MHz

A

CDMA

149
MHz

S I L I 0

148.95 149.0

B

149.9 150.05
MHz MHz

C

VITA (90 KHz)

149.810 MHz

•
~
"

• s= STARSYS NB FWD Link, BW 50 KHz

• L= LEOSAT NB FWD Link, BW 50 KHz

• 0= ORBCOMM NB FWD Link, BW 50 KHz

• A= COMA BW= 900 KHz

• B= Not Used BW= 760 KHz

• C= Not Used BW= 150 KHz
Available on secondary basis until Januarv 1,1997



LEOSA7 LEOSAT PROPOSED DOWNLI,NK

137
MHz

137.05 COMA 137.95
900 KHz

•
~
"

s OIL p s

(P) 137.025 MHz 137.175 MHz I 137.275 MHz
137.225 MHz

137.825 MHz

• S: Secondary Allocation

• P: Primary Allocation

• 0: ORBCOMM 50 KHz

• L: LEOSAT 50KHz

• COMA limited to 900 KHz BW to match uplink

• STARSYS 50 KHz and VITA 90 KHz downlinks located in
center of 400.15 to 401.0 MHz band.



LEOSAT

RECOMMENDATIONS

In order to develop technical rules that will allow multipFe
licensees (up to 5) to participate in the below 1GHz services
LEOSAT recommends that:

• DCAAS-FDMA not be used because of DCAAS
technical risk and difficulty in sharing of frequency band
with other systems.

• CDMA be used as the required modulation
technique for the reasons previously described.

COMA will allow for maximum service availability
and the maximum flexibility in the integration of
smaller CDMA systems as they are licensed. I
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Appendix E

DISTRESS SIGNAUi AND COMMUNICATIONS

SEC. :321. [47 U.S.C. 321] (a) The transmitting set in a radio sta­
tion on shipboard may be iadjusted in such a manner as to produce
a maximum of radiation, irrespective of the aMount of interference
which may thus be caused, when such station is ~ending radio com­
munications or signals of distress and radio c )mmunications relat-
ing thereto. .

IbJ All radio stations, including Governmen: stations and stations
on board foreign vessels when within the territorial waters of the
United States, shall give absolute priority to radio communications
or signals relating to ships in distress; shall cease all sending on
frequencies which will interfere with hearing a radio communica­
tion or signal of distress, and, except when engaged in answering
or aiding the ship in distress, shall refrain from sending any radio
communications or signals until there is assurance that no inter­
ference will be caused with the radio communications or signals re­
lating thereto, and shall assist the vessel in distress, so far as possi­
bl~; by complying with its instructions. 122

TRANSMISSION OF INFORMATION

SEC. 359. 160 [47 U.S.C. 357] (a) The master of every ship of the
United States, equipped with radio transmitting apparatus. which
meets with dangerous ice, a dangerous derelict, a tropical storm. or
any other direct danger to navigation, or encounters subfreel.ing
air temperatures associated with gale force winds causing severe
ice accretion on superstructures, or winds of force 10 or above on
the Beaufort scale for which no storm warning has been received.
shall cause to be transmitted all pertinent information relating
thereto to ships in the vicinity and to the appropriate authorities
on land, in accordance with rules and regulations issued by the
Commission. When they consider it necessary, such authorities of
the United States shall promptly bring the information received by
them to the knowledge of those concerned, including interested for­
eign authorities. 1II 1

(b) No charge shall be made by any ship or station in the mobile
service of the United States for the transmission, receipt, or relay
of the information designated in subsection (a) originating on a
ship of the United States or of a foreign country.

(c) The transmission by any ship of the United States. made in
compliance with subsection (a), to any station which imposes a
charge for the reception, relay, or forwarding of the required infor­
mation, shall be free of cost to the ship concerned and any commu­
nication charges incurred by the ship for transmission. relay, or
forwarding of the information may be certified to the Commission

,•• This section WQ8 enacted without a subllection lbl. See note I:ll.
110 See note lal.
II. Subeection Cal was amended to read as above by Public Law 89-121. approved August l~.

1961i. 79 Stat. 51 \. It formerly read as follows:
(aJ 7'he _leI" of ellery' .hip of Ihe Uniled Slale. equipped with radio Imn..mitlinB apparatus.

on mHti"ll with da"gerou. ice. a da"lferoul derelicl. a lrop«:al storm or an.,' other direcl danjl,er
to IUJlJigatiClIt, .hall caUle to be traMmilled all perlinent informalion ~/ati"jI, Ihereto. to ships in
Ihe lIicini(v and to lite appropriate aulhorities. in accordance wilh rules and rejl,ulation.o ISsued
by Ihe Commiuiolt, which alllhorilie, of Ihe Uniled Slllllts shall. when Ihey con.oider il nltees.•ary.
promptly bri"lllhe information receilled h.v Ihem 10 Ihe Imowledge of those concerned a"d foreijl,"
aulhorities interested.

for reimbursement out of moneys appropriated to the Commission
for that purpose. . _

(d) No charge shall be made by any ship or station in the mobile
service of the United States for the transmission of distress mes­
sages and replies thereto in connection with situations involving
the safety of life and property at sea.

(e) Notwithstanding any other provision of law, any station or
carrier may render free service in connection with situations in­
volving the safety of life and property, including hydrographic reo
ports, weather reports, reports regarding aids to navigation and
medical assistance to injured or sick persons on ships and aircraft
at sea. All free service permitted by this subsection shall be subject
to such rules and reJ.Ulations as the Commission may prescribe,
which rules may limIt such free service to the extent which the
Commission finds desirable in the public interest.

, .. Thi~ seCtion was amt'nded to read as above by "An Act to amend the Communications Act
(If l!I:l4. t'tC'." PubliC' No. 9i. iiith C~ngresa. approved and effective May 20. 1937. 50 Stat. 191.
Srction :1211al forml'rly read a8 follows:

SEC. ./!!. la l EI·e,.... radi" .Iatinn Oil .hipboard .hall be equipped 10 IraMmil radio communica.
liOll. Ill" OIlInel!. of d,.,reu nil Ihe frequenr'y .p«ifjed b.v Ihe Commiuion. willt apparatu, capable
<If Iron.omil/lI'lt and rKeu'ill/t meaaRe. Uloe,. a dillallce of at ll!OJJl one hundred mila by day or
nlllht. Wh,.11 I't'lldillil radio rommullicalioM or .ig"aa of dillreu and radio communicatioM reo
Illlillll Ih,.rrlll Ihr Imn.nllltillR .el mil." be adjusted i" .uch a manlier (U 10 produce a maximum
<lr ,."",,,,,",, /""1"<"""lil'(' "f Ihe amou,,' of illlerfrrenC'e u·hich may Ihu. be caused.

).

111 COMMUNICATIONS ACT OF 1934 Sec. 360
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As we d1soussed in our phone with the. Federal Cotm'1tJnications Commission
fast Friday. we are providing you with· list of questions the FCC can submit to satellite
oonsteUation programs applying for license. I believe we·should establish a fOrmal
working relationship with the FCC in~ area so \te can adequately Support them In
assessing the information they wtli recf!ive from the applicants. ..

~
Donald J. Kessler
5enfor Scientist for Orbital Debris ·R@!~·rch

NASAtJohilson Space center .
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f

ORBR'AL~'RElATED CXlMMENTS fOR .
FCC CONSIDERATION OF"'TEtuTE·(~~·~SES'

4 '. • •

I

!
Subject: Orbltaf debris background'of the appfylng orgMtzation.

I

1. Desaibe any studies . by the applying organiZation that address Issues of
r.eftabRIty against Impact with d or the poteAtial orbitaI-debcis coosequenoes of
placing the consteIIati9n fl the envtl'Olm1ef'lt.

SUbject: Data needed to evaluate d. · Issues fe... the pfOPOSE!d cons,teftatlon. "'

2. What is the number of· spaceaaf'and number of orbital planes fOr the consteI1ation..,
S. . Fof1he CDlSteIation.spaceaaftt iwhm is:

.($) the size atJd· mass F' ._-
(b) 1he orbit eIdtUde, tolerable '. .e reno', and incUfmion ·of·.:the~
(0) the mass, pressure, and . . of pressurized 1Iuid syStems
(d) 1he mass and tocation of and oxidizers '.
(e) the area and orieutation of sensitive to submiftimeter d~bris; examples

are opticat surfaces, wiring' . , '>ressUrized fluid fines. and radiators.

'with depfo f1l1EK1l.

4. What are the plans for minim' . operational debris, i.e. debris·associated with
. staging and deployment,

5. What ar~ the plans.for d' of upper uages. Wiflupper stages be vented of
.ptessurized Iiql;Ads or gases a ·'fuets?

SUbject. ·Prevention·of direct or indir debris generation dtIring:opec·ationaffife.

6. Is there potential from accid "explosion of a spacecraft duringoper:stions (from
fuels or 'pressurized liquids or· ). If so, what measures win.be taken' to .prevent
these from occurring, and what the reliabiity of theseprevet1five measures?

.What will be dQne to keep the """'~lIationu(ernents from ootJiding with~ other
or with farge objects in the·US ACE COM\1ANO satellite catalog?

7.

8. \Nhat is the. reliabifity of the s for failure leading to loss of controf during
operational·life? Was impact ': small debris considered in determining this
reliability?
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Subject:~ ,logistics.

9. What Iaunoh~ QI' upper are bEling 00ASidered for oOnstenatton
depfoyment and'feP1aoement? -

10. What Is the logistics plan for I'_ 1'_ling the c:onsteIl~? What Is the.expected
replacement rate? Where ere I' 1'1;;11 n. !iateUItes stored?

11. What Is the disposal plan for s - approaching the normal end of Ute or
spacecraft which are ctamaged t ~controllable and need to be reptaced?

12. WhaHs the disposal plan for.: " - for uhk::h couboHs~1ost beiae~ expected
end ofCpelatfonal flfe?
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Orbital' Debris Envir ment for Spacecraft in
Low Earth ·Orblt .
D. J. Kessler

PAGE.0e1S
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JIIIIaI of Spacecraft

ApubIit:;6tionofthe
American~ of Aeronautics~ Astronautics. Inc.
____ 4l •••••• ~ ,..~_._ ... - .... ,r--_L__ A ..... ~ ... _ "'-_,

.RocItels
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Orbital Debris Environme

J. ....~.; - ..

for Spacecraft in Low.~Orbit

d J. Kesdl:r·
Centc-. HclUSton. T~ 77OS8

'I1Ie reRlU ." V 1.1_'" .-00.... line bCCIl eomIIl-ed co~ .. erWtaI «tId& aniro sri
~ CW en lie .....-.e ........,. u Itdl""" s..a.. ....-~.. b ero-d
.~ ... '" r e'••lId .... .,NeG..... 1Ptl'*I'IIft M'faea. line~.-e~
-... 01 tIIe,.- trt __.,* ~ hOIIlaa-...._dtest.Ot............an. 11IeIe IIlfM-

"IE '*are .... 'ld wIda tt..t dIM --.er4le'dueMllted tre. die IIrcIIbp 01 ' ..... Reo
CIBIt.....z·· , 1 hpur. dte~....lao__ .w.:rtlle"',ped04."""·
.......................... , 'It, ....£1 d,BnftftIr,~ ~ .....

. _ ...~..,ia ~ _ ~ .. tlleproJl~tA _ ..V~..
die arI'elIt _uk ' .. til' : .... III1L 'l1Ie f1ICID'e ••k wII
.....,.~.. IliDR CINfnI to. letrcI'aIaIt,.........., ~

The re&ponsibiIity foe ~itrinl ocbltll dc1SM:nt .as bas
bceu trmsCcrrcd from NORA» to U.s. Space ComnPnd:
~, elemeut sets <:all be uted to~ Dux as a factioG.
of aUtade,' u IhowD in Pig. 2. wIleR both the total trad:ed
population and oaIy the~cd populatioIl aRpIotte4 for
Janu. 'Q" ~. The~peaks at SOO. 1000, aDd lSOl) tID 8R
~ (I:suJ.ts of a combiDadOll of satdIite bteabps aDd~
US8$< at these .Ititudc:s. .

Th =effects of satellite brc;akups~ be modeled 10 predict
aD wteatalogued popuIatioo. If the nature of tbe breakup Is
undel'StOOd. Figare 3 iIhlstrates two breakup IIUtCS distribu­
tions from two 4ifT«eDt typesof~.1'bae twO distri­
butio:lS are~ loanuppq limii, which assuma tJJ.taD
of the fragmcat mass Ioell into lOme pre(ccM me. 11111com­
paris< c shows that moat of tile IUSS from the Atlas miIIiJe~~
plosi( lQ went into fragments $Jigbtly Iar&u than 10 em. 'frith a
very ::maIl amount of mass goiDg into 1 IIlIII to 1 an rr.s­
menu. The hypcndocity test also &boWs that most of tbe~
walt into beget' fragnrenBi however. a sigqificant frac:;doa of
the II: ass also we:nt into 1 mm to 1 an fnrgmeots. By tittiq .
these types of distn'buti<:Jas to known mellite breakups, the
uncal llogued population c:an be prcdi.a.:d. An anal)'lis In
19814 assnmed that most of the Atdli~ bI'eakups followed
the j!.~ missile explosion data. and~ a IG-an
populltion that was about twice the QCaIogued. population.
ThiJ; analysis wu inconsisttm with the PARC·s radar tats.

.y lIN lQUU


