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William F. Caton, Acting Secretary
Federal Communications Commission
445 12th Street, N.W.,
Washington, DC 20554

Re: Ex Parte: ET Dkt No. 98-206, IB Dkt No. 01 -96,
File Nos. 48-SAT-P/LA-97, 89-SAT-AMEND-97,
130-SAT-AMEND-98

Dear Mr. Caton:

On February I, 2002, the undersigned filed with the Commission several
letters (with attachments) reflecting the fact that on January 31, 2002, Didier
Casasoprana, Chief Engineer; Darnien Garot, Manager, Products and Services, both of
SkyBridge L.P.; and Diane Gaylor and the undersigned, attorneys for SkyBridge, met in
person with various Legal Advisors and International Bureau staff, for the purpose of
discussing matters at issue in the above-referenced proceedings. Through an oversight,
the list ofproceedings identified by the ex parte caption of those letters did not include a
reference to IB Docket No. 01 -96. This letter is submitted to correct that oversight.

As indicated below, a copy of this letter is being served on all Commission
staff present at the subject meetings. Attached hereto is a copy of the document
distributed at those meetings that was ofrelevance to ill Docket No. 01-96; a copy ofthis
document was attached to the February I, 2002, ex parte notifications, despite the fact
that the subject letters omitted reference to IB Docket No. 01-96 in the caption.
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PAUL. WEISS. RIFKIND. WHARTON!i GARRISON

William F. Caton, Acting

Ifthere are any questions regarding this matter, please contact the
undersigned.

Respectfully bmitted,

Jeffrey H. Olson
Attorney for SkyBridge L.P.

Attachment

cc (without attachment):
Peter Tenhula, Esq.
Bryan Tramont, Esq.
Paul Margie, Esq.
Monica Shah Desai, Esq.
Thomas Tycz
Jennifer Gilsenan, Esq.
J. Mark Young
Robert Nelson
Jamil Lawrence
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Coordination

In an ideal world, coordination results in the
greatest spectrum efficiency, but outcome
depends on good faith negotiation by the
parties'i,~"~~'J"

~'<~~4BJ'

In this proceeding, the applicants havefliveJ7se
incentives, and the proposed.~ystemsa1;eat
vastly different stages of d~\leIQpment.· "

. ..'<'.~!~~t:/·/;J~~~;}~~~ ',,",@W,
=>N/erertfJja.i~~t1efault solutiqlJ!..trfor regulato"fy

··siness certainty'>:" ....
-' --~,

2 . V209142 © SkyBridge l.P.
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V','

Default Solution

The default solution should meet the following
b - t:-'J .. • ,cc ca e,G'lJJLes. ;";,',". ",cYc_c~;I~~~ , , M,', It.''' ,'" ,-'::, """,:~~:~~ , ":,,;~;,x." l; ~ :~, ': '

,', ~<",<", ,,:,~, ,~~ ." ~~,f

+ provide sufficient ac'c~s's;cto spectrum fo
services

+ provide equitable access tosp"e~trum
appiicants .... ,<;{:~j1~0ij:,.;i' ..
. '.. '" ..,"'. ',ti\~~Mfl~~;

+ be~t.e.G,hnoJogy neutraI::':;]B:;"E;}"
,~~~, .... ".
('~6it is "best":i.>:'"" 'J;. Pi';'"

.. selection depend.sonl[business decisions
• a variety of orbits will permit a diversity of service-offerings

3. V209143 © SkyBridge l.P.
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Default Solution (2)

(cant.)

, • provide regulatory certainty, to permit investment in
systems ,'?:'"

\:Y:;:r??l:i:\f ' . "~::~·;;',9~~~f,;':·!.,/,:.

• encourage coordinatiOn; to permit optimum use of
the spectrum ',. "

• be compatible with non-U.S.r~$Julatoryregil1'lE!~,to

permi·topel!~tionin foreign:''I:~n~it9riesand sJla,dri'g
.'''''''- " :~!,!,' .<;--~f%~~,7!;~~t!~i~h:<:' <:!,';::>::/::ti:)?<\~~;,:::

Wlth"o.on-y~.~. licensed systellgt'~,'c,:,r~~r:
,,;~-

_-=-<,~.."C'>!"_'i'

4 - V209144 © SkyBridge L.P.
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" """0::'"

Proposals for NGSOjNGSO Sharing

0, Band Segmentation (FCC Options I and II)

o fI~~~geneous orG1~~·~(FCC Option IV)

o Hybrid of Above (Virtual Geo Proposal)
"'

·!!\~o"l~~~,~~iOfIn-Line E~airs (SkyBridg/
7d.ftsai11ind FCC Option Iii' ..

;, ,-t~f"-;: ,y.' /

o

5 . V209145 © SkyBridge L.P.

~ridge
t P on AIc.ot~l.c~,:,~o.ny



Band Segmentation

Band Segmentation fails to meet numerous
objectives for the default solution:

• does not guarantee HC;~nseesaccess to sufficient
spectrum to support economically-viabl~'services

• 1/"N" of the spectrum is not sufficient for,broadband
'~":~,'::S:~,:,,-:~:J:: ;"<,',' '" .'" ':

• availability of spectrum dec~~i3~E!~with time, counter to
"'';bosines~'needs::';,ft;r:":;; . "

"i.;~:",!,imit,~~,c:arrier sizes and acces~;;i;~,~thOdS

• iriff~l1~~.~~'uncertainty regCl~d'ing availability of
ban:ds;;:rforcing operators to,",cdesign for a variety of
scenarios'''''''',

6 - V209146 © SkyBridge L.P.

~ridge
t P an Aleatel ,c?",pany........... " .



Band Segmentation (2)

(cont.)

• does not make efficient use of the spectrum
;;:;l~i~~""decreasesamount,!~f~:§g~fs~pJma system can lise, even
."; when no interfererice'swould result ' .

• reduces useable s~~~~tl"lIl11, due to need for guard bands
• impedes development. by operators of morespE!ctrum-

efficient solutions . . .. "
" '-"0 .

• discoll_rage!i;,use of interferelj£g$£rnitigation tec.::l1 ... iques
"-, '. ,. . ·····f:·;;".i:·~,·'jt~~';··':;iTt.," '-:",:<:

. .enco~rages hording of exchi~i,,~!ispectrumrights

..""~"".]'i.n~...ers.. service in foreign te... r...·.r.•:.,i.tCllies and sharing. w..... ithnon-
;" <,; ''i8tjJ.fk:~C''''~>¥it ~'" :",' .0 <- ':',,;~ :,1;' •. :. <,'

;J.•S~I.icensed systems .....,.":.: .
'¥.4'+C:·~:';~:i,," ~

7 - V209147 © SkyBridge L.P.
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Forced Homogeneity

Forced Homogeneity fails to meet a number of
objectives for the default solution:

'. It is not technology neutral:
'2~~~."'takes busine~s de~J~je~~~,:~~ayfrom the licen~~es'C:Jnd
'i . places them In the'itli:(nCl!i'fof the FCC .

• thwarts the busine~s~planof a number of applic:;:ants
• there is no rationale criteria by which the.~Cc'"cOlildselect

"'i:i:'~,"/<__ ::':_ ,';i::' L,:"~_:> ": \

a "winning design;" no system, is inheren1:IYfsuperi.or,
.--:: ,:;:::,','; '<:;-_~4< -:::-><0'%~'>':' -- - C::'_"_",:': "':;',;-:

• preven~!;.diversity of servic:;:~.;gff.~.rJngs,and'abin~y/or'l'1ew
"",,;; t ~. ';'t t ':.,'::';"~~~"~;:;";:'~;<; .•... ,'.;:;;..(.en ran"s·; 0 compe e·.. ·",.,·I~~S!:,!:.. .•..•...... :.".

," '. ~.~~~ ·it;~.~i~f ..Ii,').,;
~esf~!-!J§:'licensedsysten't~~i~fa disadvantil;g~ in

:P>:~~!"~'~":;::flV\;ifJf:" "t~~\~~,-,,;~

h
...~;''''J,'''.~~;'i•.~Jp~~ountriesthat h'l~¥e?adopted altern~tive

sa;~ll:Ig"'regI mes:'
• orbit-planning has been rejected internationally, with full

U.S. concurrence and support

8 - V209148 © SkyBridge L.P.
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Virtual Geo Proposal

The Virtual Geo proposal fails to meet a number
of objectives for the default solution:

. • fails to ensure equal access to the spectrum
:"~:;-';~(7)';i:J--"J~'~--;.", .' _. -':,N :_~-:,._

• fails~to ensure sUffici,~n.~2~~!=cessto the spectrum
",.•... ''!', ..• ;." ..,.''.. :. , ..'.'..,... ,.... .', .:' .... .,

• fails to prevent spectfGm warehousing

• fails to facilitate coordination
?:-:~:f._ __;_!0:::'rt;~;';:_~~)P:. _ _ ,:·_-"';-'~_->_:c---_:_;:>_--:_~:-<:-:::·_·

.'fails-to,achie"e an outcome~:cU'6tatedby the;~~~v:ice
"m~[~~t, ra£«i!r than regulatqi.~ci~ion ·';~i,;;~.;·?':.

~r'Y" ::~;~~-:~~-s::~:'~t;8~::~:,

• jSBla~.clfnology neutral'.c.I!'1~~Virtual Geo claii11s to
hold·!', .. intellectualp~gg,~~tY rights to its orbit

---,-.""._","-<'.

• fails to facilitate sharing with non-U.S. licensed
systems that do not employ the same orbit

~ridge
t ~
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Virtual GeoProposal (2)

Virtual Geo's Orbit is Not Superior to Other NGSO
Orbits:

~•._".~,.- ,,,,,.=--.,-'

. • The transmission delay impedes interactive
apI11ications and use;of~;rrCRlIP-transparent
arthitectures. ... ·T':~":~Y'2,' .

• The orbit is not optimum for global servic:::e.s. As
Virtual Geo c:::oncedes, the ViX,g,Q orbit isj,~~~llymQre

,__ >:'_'-_':": '_~':;:"-~ ,c:.,_",,'- '*",':/"<:';',::'::'-,.'

appro,priatefifor regional GSg,~lil{g services , " .'<
, -''''\,; .;::{p.. ... "'..".

~J;~~,:: tn'

1a- V2091410 © SkyBridge L.P.
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""'_~H~ .,,_..;<'»~ .,....

.. --

Virtual Geo Proposal (3)

The chief benefit'Virgo ascribes to its orbit is its
ability to accommodate a large number of
systems. However,

• The number of systems says nothing all,o.LJfwhat
sorts of services can be provided, and at what cost.

_ ..... "";"<:~'~:~~a!;:1:{;0~:::, .... .;,.

• It has'<(lot b.een demonstrate.,..~..·~t.. :b.".••~.. t maximally".p... a... ck.ed
Virgpcons,tellations yield ari~.~g:~eatercapacitY.than
,~:';~;,;;2':;i'~.;:;*.~;;'$;~ . t:;j;",~;C, ~, ... W.:J:"1-\'JJ; ,". :');..::,,:;<'>:.;. .:.

Itra~_~Mtt!packed constellatit~9ns of any other;:'klnd.
,_,:~?:;;;:;Y:~*Id:GN~;2i~+"':' .)fJi~

::,<;;'.~(j',<~,' ;r:B;~2~ ,.' . .'"

11 . V2091411 © SkyBridge LoP.
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Virtual Geo Proposal (4)

The problem Virtual Geo claims to solve does not
exist:

• J:\~;l3;~g;f<the current ap~U~~:Qt~,canbe accommodated
under the method of'~¥:Oidil1g in-line events.

• The demand for future 'entry of Virgo-orbit systems is
" .., -.' . ", '

speculative at best.

The se~;:(run:!Jcrequ;rements;~)~iex;st;ngp~gi~cts
shouliJ':';fiJttf:§~:thrown aside'ii:l'warehouse{>/

~"''''. ,' ", f~')t!;,'i::7l:~jJ- ,~:;:r·;;;,:,·:;j;~- ,"',

spectrYl113i'fifif a class ofsystems for which no
future demand has been demonstrated. "Thfe
marketplace should decide.

12 - V2091412 © SkyBridge L.P.
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Avoidance of In-Line Events

Spectrum sharing via avoidance of in-line events
solves the above problems:

. • supported by majority of applicants

.p;r~~~sequal and ~~.4r~j~ntaccess to t~~.spectrH""
. ; (:<·::~~~i"'t:.::<:'~"<:·-' --- , " .

• is spectrum efficient .c".·;.L.> .....

• only sat~lIites in interference configuratioij~tn~~dto~ake
steps to~mitigate

• leaves operators free to useaJI.of~:thespectrum for as much
"'-"'."'~ -,- - - !'-':,> :, '::-:<":j;~---;',,;-;>:-,- --:";~;--"-.::;:of the.;time as possible;;!}];!!'"" .' './

,: - - -,.M i ;;;'; (':'-:'~r-

• P.r~t~;~pectrum warehousinrg
• i:1~u~rt~.t~iand encouragesc:6:~rdination among

applicants

13 . V2091413 © SkyBridge L.P.
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Avoidance of In-Line Events (2)

(cant.)

, • is technology neutral
rmits technologyal'1ds~rvicechoices to be dictated by

the market, not the:~Gtiri"l'nission . .
• suitable for all prop~~~dsystems

- satellite diversity is not required<...> '
-.uniform transmitter,ppwer is notregLlJl"ed

.; _<~.' ;~:)~0"':',jr{~t~{~,~;\ .'c>",~.::/>, ..
• pIClc~~"U.~.jijIJcenses in an exc:E!JI~'nt position~.9·',C1dapt

t'~..~.·.•·.~.'.f.'.. ·..'.O.. '.'.ie.'.i.g...0.!1.•..~~gUlatOry r..e...g. im..e.....•....,~i~~iid to coordiri~tJ!with
ri'Q,g,~"~fi~licensedsystE!rns ;:,;'~:; . '"

';':':,:;,;;;~(~:,:!((;:,(~rv; .tr-.' <'{

14 - V2091414 © SkyBridge L.P,
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Implementation of In-Line Avoidance (2)

Elements that need to be defined:

o Definition of "in-lirieevent"

o Spectrumarrangemen(.. d.. "f!ring in?lil1€!!ey€!!nts
""";. -",',;' .. ,,' ,",.. - . ",-,. ,

16 - V2091416 © SkvBridge L.P.
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Defining "In-Line Event"

SkyBridge has proposed two possibilities:

0, "arbitrarily" select a benchmark angular
',. t- 10°,/," - I h")S.~R,f!lfia Ion, saY.,D~,{~;l;,;/Slmpe approac

,', ,-f:::> '.:-,'\:•.->~";,,<'{<_ ., -_
, >-~~;:;'>::' - .',('?;' :>.

or

o select more optimum a'1flL!.!arseparatiQns
,::,:"{<:-:. <""":>:r":'i.«:F;:~

~BsEltic,'f'/eachpair of'SSlJstellations
(It#d apRroach") ....

;:;~."

17 - V2091417 © SkyBridge L.P.
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Defining "In-Line Event"
- Simple Approach

Simple Approach:

1.· Select a default angle (e.g., 100) applicable
to in-;llB,fa":events betw~~nlJ1ost systems.

""''''',-'': '/' ;. ,,'.:,:.. ,:>..... :. • .

2. Provide a method for taking into account
"high-power" links.

'~''')

18 - V2091418 © SkyBridge LP.
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Defining "In-Line Event"
- Simple Approach (2)

10° is an appropriate balance for the angular
separation between most systems.

o A.~f;~rn;aller, and w;~i~(~lf~!nterferenc~llJ-tl1e
maIn-lobe of the term'/IJ'als'

o Aqy larger, and we over-b,'!rr;den the
opera·tion~.of,thesystems (~~~;;TablebeltJ,w)

. '''';':~'''<·i::i~~j'5~):if:~~??~i.MI'''' Y .,> ;:,<

:·~J···;.t~j~·1;~··'::]};'

/'

"

19 - V2091419 © SkyBridge loP.
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Defining "In-Line Event"
- Simple Approach (3)

Co~xlsting

constellation ISkyBridge Boeing HNet Virgo HUnk KuBs Pentriad

Reference
constellation

SkvBrldge
5

10
15
20

98.5
93.5
86

75.7

I 96.6
I 88.97
! 81.2 i

73.2

-j

99.1 1
96.2
91.2
83.9

98.8
95.4
89.4
81.2

95.51
82 I
62 I

41.6

99
95.3
88.7
78.6

Boeing
5

10
15
20

HNet

98.6
94

86.6
75.2

99 99.5
95.5' ,,[. ,~. 89

'. 89.5:'~ 1,~"·82.8,··T

81.9' I· "70"1
/.

99.4
95.7
83.5
66.8

97.3
89.8
73.2
53.5

97.8
92.2
73.3
57.5

5 I 97.2 98.2 I I 98.4 98.3 97.4 I 98.4
10 I 90.5 92.7 - 93.8 93.2 89.8 I 93.6
15 I 82 83,8 1 87.2 85.2 78 86.4

20 I 71.6 73.1 79.4 75.2 63.7 77.4 I
Virgo .~-

5 1 99.2 99.4 I 99.6 I I 99.3 , ••r· 97.7
10 .1 97.2 98.7 I 98.2 I 1'.97.9,·/4>.91.7
15 .'1 93.8 93.2 I 96.3 I 1·'95.3;;~;tl.i83.5

20-'=--- 89.4 87.9

H~~ I

100
97.9
97.1

.93.3

i{,5::Ci-S ;

• 10,,·

't1}.')20

'JIf"KuBs
5
10
15
20

Pentriad

97.7
91.1
80.8
68

96.7
87.8
75
60

99
93.8
81.8
64.9

98.7
95.8 :
90 i
80··

I

97.9
92.6
84.&
76.2

97.3
91.4
84
76

99.3
96.9
93.4
87.7

I 98.9
94·
86
76

Ji!¥98.8

.' '/";"'1'"1'- 93.7
,:/"::;,,;::}.,,,. 82

I 71
'%'.

/ 99.6
I 97.2

93
86 I

99.4
97.5
92
88

97.7
92.7
85
75

© SkyBridge L.P.20 - V2091420

5
10
15
20

98.4
91.1
83
65

95.7
88.9
72 I
60 I

98.6
94.2
87 1
78 I

87.9
63.3
48 'I
35

99.3
97.5
94
86

96
84.6 I

63 I
33 I

~ridge
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Defining "In-Line Event"
- Simple Approach (4)

100 separation may be insufficient to protect a
system against another system using
significantly higher power levels and higher off-
axis nain,""'" ... 'C.;

~'~·:?~:t~1~~\,., .~~ . ~'~:~j~f;?<~'""'~
,.\:".~,,.. r5W:'V'"' , "

+ This is not an issue dr{the' downlink. The EPFD limits
,.;

constrain all systems to similar power I~J!~l~.
.". . _ -·;:(~;::"r:~~'f'''":'i;,'<");(:;

+J)n the uplin.l<, however, sy~t~ms are notf!as'tJgh~ty.,..., . d0!c::: ;;::,",,~~~,;~it,;,,"'::"i':t:;f"consta;a,I ne>',,' ;;i'::·''J!''~~j:;';'; ;,'i.",.C;:",'··
, ,., ' .,·:,z~irti!';;:~._1 ;:',:fc:'j;1;'~lf\

21 - V2091421 © SkyBridge L.P.



Defining l1In-LineEvent"
- Simple Approach (6)

Both prongs of the definition are important:
• A terminal with a relaxed antenna pattern may not

adversely affect other systems if its power is low
(which,. may be the caseJi.f;OI:.a LEO).

,c .::E"\:~,_'t~;,·.· .. , ~'Y\:~~~~.~!:·Btj~f:~:..:'.·;::··'"
• A terminal with a high""ori-axis power (such a MEO or

HEO) may not adversely affect another system if its
antenna performance or diallleter is high.

-'- .. ,!~~~~!\l~F~i. ...."{"'c

10.gsepa~iJ.tionangle is insuffi€#~ntonly whell:'iI
"':,>- .:"'. :'''';#'':::i\-~:'''__ " __ "~,I:',,,:-,, '2":':';~0%~"""1'- ':': '_<~- '/ ;(~

s~sf..lljJWPloys both a hig~~{!l0wer and a relax~cI
a nt!i!l!!1Ja~pattern. ·iC>

~.,.""""",."......,-"-

23 - V2091423 © SkyBridge LoP.
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Defining t1In-Line Event"
- Simple Approach (5)

Defining t1high-power" uplink:

"an on-axis EIRP in excess of 18 dBW/m2/40 kHz

and
.'~<.

an off-axis EIRP at 10° or above in excess of
.~.; ~'" ,>'.

-10 dBW /m2/40 kHz
C:";', ...•

':~;;,;i:.:":

22 - V2091422 © SkyBridge L.P.
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Defining uIn-Line Event"
- Simple Approach (7)

If a system employs Uhigh-power" uplinks:
• The system can decrease its power and/or increase

its antenna diameter and/or performance to reduce
its,t,p.ff-::axis power deQ§lt¥,

'>, ,,>:t'~;,·· ,'. ·;:;:~.3,7::.ni]:ti7···'~- -~-

or····
• During in-line events with another system, both

systems can employ a largers~parationangle, such
as20~.

'.

~'~"~""',,, .-.,¥,,",'

24 - V2091424 © SkyBridge L.P.

~ridge
/ - I) AI tel comp.~.~rf., ..",-- an co ._ ...



Defining "In-Line Event"
- Detailed Approach

As an alternative to the "simple" approach of
selecting a single benchmark separation angle, it
is·also possible to customize the angle based on
the ~1.~.•!3·udget and P;f!!..}!!t..~E~()'!~.!JJ.ffPance objec..t...1~'ft~.q(
each"'·s····lIs'tem • ..:'I;.•~.'.":'..i/<,......,. . .. :;<~ "1. ,.\i.;~::t::0?j~:~:/}f'*:.<c,·· .'

• Based on methodologies used within th~(:ItU"Rto
develop the regime for GsaIN~sa sharing'

.Avoids~theneed to deal sep~:~~t~.IYwith the "higl1-
p~w""e.'l~d'~~IJ9ks ·,J.~rf:·;~i . .

7;'~'1> ii, "),;3;:iir~1Yo

~-"~,~,."",~,, .
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Defining "In-Line Event"
- Detailed Approach (2)

1. Determine sync loss threshold of the victim system (IjNTH).

2. Select an initial value for the angular separation of the
'systems (start with a small angle).

.-'.j:;:~l;ie'L~;?~J";~'$ .: ~,-,\~:.,?:;<,:_::~} __._;:;~_:<': '

3. Run~a'rcC)mpletesimulatiQ'11lfJ,'i:3,.,erating the distribution of IIN
levels created by the interfering system.

4. Convolve it with the rain fade to g,~,~the total cI~9i:;Ic!a.tien

d~~~rJ~U~...;/tit\l. .., ';;;~~,~*:';r

5. CO'll/late !the~£a!degradation .wi~J;!;~~l:'.t~ degradati0'1:j~~fJFonly
to ri'J ' . ..eJ*rlmlne the unavalla!J.lttty Increase due'tr:lft~"'e
intelJ'~J"J~7ystem• {pi':'

',"-"".'-""~",,,.""-""

© SkyBridge L.P.

6. If the unavailability increase is greater than 7 0/0, select a
larger angular separation and repeat from step 3. If it is less
than 7 0/0, select that angle. ~

tSk~idge
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Defining "In-Line Event"
- Detailed Approach (3)

Yes: Increase the a value

Angular
separation

a

2 7 - V2091427

Victim link:
-Budget link
-Perfonnances
objectives

Interference
environment
generated by the
interfering
system

lIN level
creating sync

Computation I loss

% of time when sync
loss occurs

Simulation

© SkyBridge L.P.

Is the
unavailability
increase larger
than 10%?

t
No: Select
the a value

~ridge
t P on Alco~lc~mponr
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Defining "In-Line Event"
- Detailed Approach (4)

Simulations should represent lltypical"
operations, not worst-case:

, • Assume one full-time, full-power terminal per center
0f;~!ch beam of the ilJ!~,~f~ringsatellite

. ",>' , ':~';,;::f:,:~:~\;::,:'« >.<"- ::',>

• Assume interfering system terminal is co-located
with the victim earth station

• Assume "best-elevation" trac~ing
,. ~. '~",~.,:"'~ /,<!·"'''''::~:~.~fL:''''';:;:

"rovides gqlfJiJnce
'(~~f?j~;¥;"'

-.~"_....="",~,.;...<,,,,..,,,.,,,

28 - V2091428 © SkvBridge L.P.
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spectrum Arrangements During
In-Line Events

It will be easy for each operator to program its
system to adhere to the plan:

• In-line events will be predictable in advance.

• The pattern of events will be repetitive oyer time.

29 - V2091429 © SkyBridge L.P.
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Spectrum Arrangements During
In-Line Events (2)

Available Ku-band segments come with various
sharing conditions. They are not fungible.

NGSO FSS up-link ballds

12.75 --13.25 13.75 14.0 14.5

GHz

NGSO FSS gateways NGSO FSS gatcways.l user terminals

GSa FSS up Gsa FSS up Gsa FSS up

FS Radiolocation
Space science

NGSO FSS dowlI-lillk ba lids

GHz

10.7 11.7 12.2 \2.7

NGSa FSS gateways NGSa FSS gateways I user term ina Is

Gsa FSS down
FS

,
: FSS down BSS down

Mvnlnwint ?

© SkvBridge L.P.

.. 'n

The spectrum arrangement should provide each
system equal access to bands with similar
sharing conditions. ~SkB "d

t ~I ge
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Spectrum Arrangements During
In-Line Events (3)

Each similar band segment needs to be split
among the two or more systems involved in a
given in-line event.

+ default
• based on, for example, date of launch

," .:' '>:",,;,., .,-

+ permit, -licens.ees to agree art1~6g',themselvesbased
on;il)dividu~1preferences,c·""T·-$:2..~it " "
/_<"':·=~,t_:;;j,,;~~::,j"i.:;;;'~ ,~\;~~-J-;'- ',. ."':">~>' ,'-

'-'-;-,:;?;' '>;j:'

31 - V2091431 © SkyBridge LP,
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Spectrum Arrangements During
In-Line Events (4)

Example for Two Systems:

NGSO 1&S up-link bands
III Sy.;tcm A I
I I Sy.;tcm B I

.. ~ -=::J-=:J GHz
1275 13.25 13.75 14.0 145

NGg) ffi3 gatcW<l)S

NGSO 1&Sdown-link bands

NGg) FSS gatcW<l)S / user tcnninals

_ ~_ ~_ ~ GHz

10.7 11.7 122 127

32 - V2091432

NGg) FSS gatcW<l)S NG3:) ffi3 gatcW<l)S / user tcnninals

© SkyBridge L.P.
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In-Line Avoidance - Impact on Systems

Most of the time,' systems will be unconstrained.

~'-~~""-- " ... ~~,,,,..";'~'

~ridge
t ;/--J on A1C0tel.c~~pony..... ' .© SkyBridge L,P.

During in-line events, systems can cope with the
nec~§§~;TYfrequency cp'lIst.raints via a numb.e,. of
t h

· .:.,,;,.r,,:~,,:. ',. .,..:;:::·..:1·~.:t:.;:)t::-".__>l-,>,::,:.:-,> . 'ec .nlques: ,/,<,<: '.,",

• Satellite diversity
, q;- Circular o,~;bit systems have'thi~ability . . ,.' .

,~;;t:~::'~:"::':,;:';~tt:";i;~lf:\~!" _ ''. ',. :'~--:;---;

(:qr HEQ~orb~~1~ystems~hould~~i!f~~~is~bilitY;".,g;:,<,
• "Denal~~t~tes that Its.systet~~'so~,esuch ab,~J.I,~~~;'

a~atlon of the Virgo sY$tem mdlcates that'ltiCloes too.
y. /;·:;,~t~~' -·~S-:li1t·'

• F"'~Sa:~tirey diversity~;''''

• Design to operate in less bandwidth
• Virgo proposes to operate in less than half the allocated

spectrum.

33 ' V2091433



In-Line Avoidance - Impact on Virgo

Virtual Geo not only states that it can operate in less than half of
the spectrum, but offers to do so.

Virgo would be constrained only in the event of in-line
con.fi9Y!!jJ~lo1Jsinvo~ving thre,~@,~f!J':.'JJRre~ystems, the IiJceJilJpl?d of
wh,chViFtual Geo finds so re"'~tethatIt has propo~edlgnorlng
the possibility. (Virtual Geo NPRM com~~~~'~~PP.l,at 4) . .

• Virgo can operate under Option III without any s.i9I1ifi~al1t!iystem

modifications and without any signifi~Clnt reductio·n'int·c:apacity.
;":<'", /::</~;::':'~~21~?f::ilt: _""''';;.":~,,,--::<-:-,~(·:\t:::_,:':-:,~}~I,~;?;

.• ·In factf,,\\lirg.o,~,~uldhave greater~1e~tr:~~mC'"cc~ss un~j~,~(.R)~~ionIII
thCln~~naerl~~~~}Nn~roposal, and """g.~;!~I@ssefitlaIlYne}r:~r:0t-;f!ye.less
Ul~~tCl,~J!ifrequlrements. ifl@'" (~;'~"i:/'

-t~;~~.~~'t' '~,~:r;;~p-

Virgo's7p.ItJ:ii:[tisa~fdoes nothing\,butpf'S;"ote Virtual Geo's business
- !"4J';lji~~\~:_>i;;0?<'" §J', __, - _ -','," -" >.

objectives for its patented orbit, and comp'letely disrup.ts-the
technical and business p'lans of the other applicants.

34 - V2091434 © SkyBridge L.P.
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~ ;'~'-"

Conclusion

Avoidance of In-Line Events

',:
"

• Accommodates all proposed systems in an equitable
miilh,~,';n'er, without reqllI~,~rng,;is,Jgnificant system

..... '. ·::·'·.""..·."·4,"1~,.~·'·,; •.. · ..... ,,":,...

modifications '.';;"''''''';''

• Is simple to implement, avoiding long-~~l"rnF.CC

involvement in administering,J:he shari6/g';·...egime
,-,,::, ..,<)l~;9>~;t,':'" ,:. ':,,:::<:,

:.,"; ";:,}~ ':';
:'j
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