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Dear Madam Secretary:

On January 31,2002, Didier Casasoprana, Chief Engineer; Damien Garot,
Manager, Products and Services, both ofSkyBridge L.P.; and Diane Gaylor and the
undersigned, attorneys for SkyBridge, met in person with Monica Shah Desai, Esq.,
Legal Advisor to Commissioner Kevin Martin, for the purpose of discussing matters
identified in the attached documents, which were distributed at the meeting.

Respectfully bmitted,

Jeffrey . Olson
Attorney for SkyBridge L.P.
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Monica Shah Desai, Esq.
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SKYBRIDGE PLAN FOR NGSO FSSIMVDDS FREQUENCY SHARING

NGSO FSS user terminals located near MVDDS transmitters (in the "Red Zone") will receive
harmful interference in the 12.2-12.7 GHz band. Therefore, user terminals in the Red Zone must
employ frequency diversity, and operate only outside the 12.2-12.7 GHz band.

Even with frequency diversity, however, limitations on MVDDS power are still required:

• The Red Zone must be small.!
• The user terminals in the Red Zone must be protected against saturation?
• The MVDDS out-of-band emissions must be restricted.3

Failure to achieve these results will prevent the use of frequency diversity by NGSO FSS
systems, undermining the fundamental premise of the sharing plan.

The power limitations must be defined from the point-of-view of the NGSO FSS receiver,
/lot the MVDDS trausmitter. This is because the interference received by the NGSO FSS user
terminals depends not only on the MVDDS transmitter power, but also on antenna pattern,
transmitter height, antenna tilt angle, polarization, transmitter density, terrain profile, and
transmitter latitude. Limiting just one of these parameters, such as transmitter power, does not
ensure protection ofNGSO FSS systems. Such a mono-dimensional approach also overly
constrains MVDSS systems, by preventing them from using a higher power in cases where such
higher power would not pose a threat to NGSO FSS systems.

To meet the above requirements, SkyBridge has proposed a set of three power limits:

• PFD limit of-120 dB(W/m2fMHz), applicable over 90% of the MVDDS service area

limits the size of the "red zone" to 10% ofthe MVDDS service ar~a4
gives MVDDS operators significant flexibility in configuring their systems to
achieve the necessary protection for NGSO systems
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•

EPFD limit of-135.1 dB(W/m2/4 kHz), applicable over 99.8% ofthe MVDDS service
area

guarantees that no more than 0.2% of the NGSO FSS user terminals could receive
interference near the saturation threshold
provides flexibility to MVDDS to exceed the limit near the transmitter

operational EPFD limit of-132.1 dB(W/rn2/4 kHz), applicable over the entire MVDDS
servIce area

ensures that every operational NGSO FSS user terminal will be protected
takes into account the fact that simulations could identity saturation zones that
would not pose a threat to any actual NGSO FSS user terminal, thus affording
additional operational flexibility to MVDDS operators
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I
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NOTES

1. Use of frequency diversity imposes significant constraints on the NGSO FSS operator,
well beyond the obvious reduction in usable bandwidth. Ifa large number ofuser
terminals receive interference from MVDD operations in the 12.2-12.7 GHz band, this
can adversely affect the load of carners and impede the multiplexing capabilities of
satellite systems, reducing system capacity. See SkyBridge Further Notice Comments,
ET Docket No. 98-206, March 12,2001 at 27-28. In the case ofthe SkyBridge, the need
to employ frequency diversity to compensate for MVDDS interference also severely
constrains the ability of SkyBridge to deploy its "relay links," which allow it to provide
immediate service to rural areas, prior to the full deployment of all U.S. gateways. See
Ex Parte ofSkyBridge, ET Docket No. 98-206, February 18, 2000, at 34. Therefore, the
percentage of satellite terminals located in Red Zones must be kept small.

2. Generally, NGSO FSS user terminals will use the entire 11.7-12.7 GHz band. The RF
front end of the user terminal is therefore wideband, covering the full 1 GHz frequency
range in which earners can be received. Even when earners in the lower halfofthat
band (11.7-12.2 GHz) are employed by the NGSO FSS system, MVDDS interference
into the upper half of the band (12.2-12.7 GHz) still can present a significant interference
problem, because saturation of the NGSO FSS receiver from this interference in the
upper band would prevent the user terminal from operating at all even in the lower band.
See SkyBridge Further Notice Comments at 28. Therefore, the user terminals in the Red
Zone must be protected against saturation.

3. High out-of-band emissions by MVDDS transmitters could, of course, prevent the use of
frequency diversity by NGSO FSS systems. The Commission has proposed to require all
MVDDS transmitters to meet the emission mask ofSection 101.111(a)(2). SkyBridge
believes that this proposal would adequately limit MVDDS out-of-band emissions, so
long as the maximum authorized bandwidth is expanded to no more than 24 MHz, the
bandwidth cited by Northpoint for its system. Further expansion ofthe maximum
authorized bandwidth (currently at 20 MHz,~ Section 101.109) would relax the
emission mask, leaving NGSO FSS systems unprotected. See SkyBridge Further Notice
Comments at 38-40.

4. Northpoint has stated that the size ofthe largest Red Zone for any ofthe proposed NGSO
FSS systems in the Ku-band will be less than 10% of a Northpoint transmitter's service
area. See Northpoint NPRM Comments, ET Docket No. 98-206, March 2, 1999,
Technical Annex, at 32. Moreover, the 10% figure reflects the needs ofNGSO FSS
systems. Such a limit would avoid imposition of frequency constraints on too many user
terminals, permitting the NGSO FSS operator to maintain reasonable efficiency in the
traffic multiplexing capabilities ofthe system. Higher values would lead to loss of
capacity.
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In an ideal world, coordination results in the
greatest spectrum efficiency, but outcome
depends on good faith negotiation by the
par;·-
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selection d~pe'n9.~iq;~~~'inessdecisiC>l1s
.a variety of orbits will permit a diversity of service-offerings

The default solution should meet the following
obj~:
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(cant.)

• provide regulatory certainty, to permit investment in
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Band Segmentation fails to meet numerous
objectives for the default solution:

uncertainty r~Q.~.i~;rng availabili~Y~~.. ;;
ba'IiIlSJffOrcing operatot~s~tt:~:esign for a vcl'~i~ty:of

'i!'~<' ;',<';:,Y, ". . "_'"M~~'\' __",,~"~""

scenarios

.?/ab:;tnot guarantee:i~;s access to~~i~,~i~,~~;;~'"", ');'h

spectrum t~supporte(:onomicalIy-via~Jj~~I~i:~~~~;j;';:,
.; • l/"N";~~the spectrum isnQtt.sLlf~!~~ientfo~:";'ll!f;;;;;;;;:l'!..:::'L<~..:.c~.. "

._ ~ a."a.i.. la.. ,..b.:,f.,I..•..i.t
y

of spectrum d~.~.·~.:,~e~!$......•. ·s..·,..',.• W ..ith time,
~Dusm.needs f:~~.· .....i:!~
. . limitSl6~'rrier sizes and acc'~$$iJatltl!tho~s

!
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(cant.)
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• does not make efficient use of the spectrum
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.~;g(imogeneity
"',' </;,' ,_,,', "',;;'J •• ,,, ..>., ; :........ . ': "

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

• It is not technology neutral:
, flkes business de is"t1n...ay from the licel1~~~%~~.:~~
'> places them in th,~ ..~~#,§iPf·the FCC ,!?i,:!I~.;~,.' •·~E?i';10•

• thwart.s the bU~inE!~~1~I~n~f a num~er of C!!ff~.~\~~~.!1;jj.~:~.·51!.::yJ
• ther~ I!;.. no ratl.onale'cr.lt,erlab~"v.hlchth,~~~~",~f,i~{~~~)~ct·~

a "wml'l~~g design;" no SYSt~h' Is~~pheren.E~~~L_______. .'

." '.' : prey.e~:~tl.diversitv of serv~~:.•.· .e:~(r'lgs.. , and a
~I'trC1~~o compete \. j:i

, ";' !~

• 11Q1D"1aeS.~Wi~: Iicen.sed.'. s.YS.te.m... ,j(JI' a disadV.a. ri~!I.··.ii.\~.. I.~,.
\countrles.thatJ~llJ' .1,. j;adopted alter~~I"4a

/' • ';:'·~1%~t~~hY".;~t:;i\;.:r;;'.·.:.i;If' .. ):i:;~; .. '·'·"_"irf£~!~'M\j~:Djili;;}~~m;i,.h:'.·.-'."';.b',:.,.,':'e'g Imes· . C" '\0,111",,,.,,,••·,,,. ..... . """",,[,:, ""\...;.,." .'• ...•noli,.,_"""......··;·",,·· -Jt'.•e,p""""·,-",;,,,.
_.~"'''"-----""--=-

• orbit-planning has been rejected internationally, with full
U.S. concurrence and support
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.. }':Qptisal
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The Virtual Geo proposal fails to meet a number
of objectives for the default solution:

• fails to ensure equal access to the spectrum

.c~~~~llPt(j ensure suffict . '~'-:~ess to the speist'~~,
<;_;'\~~nn¥"-J!,?f i !Jf!IY ~ 1 +4;., 'G-;~

'-_-~'>~\,l;:~'" • ,"~-:K:_ J~~;in~"_ j> ..<-

.fa,ilS to pre"ent specf~l](h1 warehousing
~:,.. _: ·-t;-'-'e<\

_ I,' ".: A'.if,

• fails to faciUjtate coordinalio
\'".t!f~;ils4;to".ac~~it:;ean outcom ,rr ;Li\~a\t.ed by the

~"mi\I1J~~t, r!3:'\ er than regula, , ..j ci'ion r=.~•.I1.'~~';.~,..~.r.r .
, ~. {;ii.<

• li".i '}~Ology 1'I~~~~~I~a.>~lk irtual Ge~)Claill~.,~;~~to·
hQ{I:,'~ ..I·h·teliectual\;p~B'Q:~ ,,"rights to its'oEbit':l:' .

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

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

~idge
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• The orbit isnot optimU'tnfor, global ser:lt
'Yirtual Geoc:oncedes, the" Vin,oP.rbit i'
,;)~~p"p"r~.o... ~r,~at..e..•,.)mor regional G .Ji '1 :~'js~rvices.

"). . ....• ".)"J.
• ..'}';7-. . .'< ¥~ ~ .

•,

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

• The transmission delay impedes interactive
.J~:JiP,,:c~tionsand use1""ClflliQB;.iI P-transparei
i)"rcfiitectures. i.
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J!J~~ar(3)

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

• The numbe.... of systenis;>s~ysnothing a"
sorts of ser~ices can be pro~jl, eli and 'etb

".··ith~a~~!lotb'f~n demonstra~~I~t maximal,tii7Q1ck~d

VimJ)icon~~~~dn~:~:~:I~.~$··~;~n~;t~_;~F
;······~j~1~:~li~~~~~(;.d;;.::,:i::i··:,;;·;···---;~

---*~ .....
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i~posal (4)
,; x ... _. '-' .. '

The problem Virtual Geo claims to solve does not
exist:

'I\~~he current ap.QI:·ea yS~ c~n b.e acc0"1:mi~~~~~
~r the method 0i, ' ~",'~Jng In-line eV~fi'lts.~~\·

.K; .,. ,#iL} ~.w"

• The demand for futurE!i:i~.ntryof Virgo-()ri6'lti~S,\{S

specu lativef:,!,t best.' I

T~'e'SR~"t6-~rlJeqUireme~t' '.~~)(~ting A
sho ..''~> • " ·/jel,throwlJaslt!,;~{wareh9.';'~,_~0i.'
spect"'1lJl!I~""~ 'fa classofe~$.~sJefnsfeor wfjic.li!~'iiti' .
feuture demand has beenllemonstrated. life
marketplace should decide.
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'ance 'ofin-Li,.,eEvents (2)

(cant.)

__~~ "c,~

~j\j~

(\"12

; t I?osition
CI td coordi

'censes in an e
gulatory regim

t:ensed sy~tt~~,

• is technology neutral
,ermits technolog~a"¥d's~~i~echoices to be:;,et~~~~,t"Et.

the market, not t~o~~;lsslon "",,,]),",
• suitabl,E,!, for all prd'h"~~rrd'Systems

~;~,~,atellite dive$itx is'not~t:!quired
~iti.miform transmitte.rI:D:o.wer is nof~'k'

•
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Elements that need to be defined:

o ·\Definition of nin~
Cv,

°i~pectrunfJj~rrangementt
"t~;~rr .,,» '< ~'" ",':,
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SkyBridge has proposed two possibilities:

,,~_,ii"'''''

o l1arbitrarily" select a benchmark angular
L2'MA1(ation, say 1.;_~lmpleappr'!iA:~~zf~

*. j' ,',' . ,

o /:se/eGt mo"fte optimum
each pair 0

<~,' apprQ;}I~h")
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in-Clne';tEvent"
",'"," <~::+pt~\i:f\i~'~!.;t"~'<'~~;;;~·':";i,:+:rJ:,:~f~,::",,;:,,~;'t· ".•'._:":0,," ," :".:" ",-, '':<

sa"~, C''''c'\, 1"'"'''A''' ' h,",' '" "II11/R"f!r:" pproac
"~. "~" "-,":.'-.',' ,''- "C.._, "','" ,"',. ,'•.. " ", "c,_,.'- ',-. ,_"',

Simple Approach:

~,,.,,~F"""'?x'·

1. Select a default angle (e.g., 100) applicable
to ~'Jil_~l!ventsbet"'l~~!Jl"ostsystem~~,:;;\,~;,';::;';;;'i~~:;~,.

, .'if. ,. .....:e;,~:: ..:.~. ',:;;:",.
2. Provide amethoCivtfo,r'taking into.~~i~tilJil

, ',,:',' ,'>;r4if'1J\'?;,"i±V~~:Yb'J'l~,b}$/'5'/,'r""'>'J'",:

n hig1:J~power'';tlinks.",,·tY;"~i~"JJJz(: ·'i"
~, .f~ :#f --
\~~~ (~i~:?;i'i~ ~'~

"';~,:-.
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10° is an appropriate balance for the angular
separation between most systems.

,~,_,~,,_,~,'_N""""'-

interference .
~, ~

I ' Iler, and
olfJe of the terl

o ~
"0,.',,<,mal;

o ,A'1Y larger,F~,ndwe over-D'·'
Op~rij"tio:g~.ofJi1rJe systems .'.
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.efiritniifn~~~~Tiie)'Event"
~Simpl¢;~t!nproach (3)

Co-exis tJ og
consleUatlon !SkyBrldge Boeing HNet Virgo HUnk KuBs Pentriad

Reference
constellation

SkvBrldae

5 I 98.6

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

~ridge
{,. P on A1~"":J~~rn~~r..•..•......•. ,.. ..... , ..

g;:j 99
95.3

62 I 88.7
41.6 i 78.6

97.3 97.8
89.8 92.2
73.2 73.3
53.5 57.5

97.4 98.4
89.8 " 93.6
78

I
86.4

63.7 77.4
,xx:,; i

100
97.9

)97.1
,;;;,li.;.--
1)93.3

II
99.4
97.5

92
88

97.7
92.7
85
75

I
96

84.6 I

63
3386

94
97.5

99.4
95.7

99.3

66.8
'113.5

78 I 35

78 I 76

87 I 48

98.6 ! 87.9
94.2 63.3

91.4 I .940-" I

96.3

84 I 86 !

98.2
99.6

96.6 I 99.1 I 98.8

94.3

97.3 )·1.··.··98.9··

73.2 83.9 81.2
81.2 I 91.2 I 89.4

© SkyBridge L.P.

88.97 I 96.2 I 95.4

90

72

80·

60

95.7

81.8

98.7
95.8

88.9

64.9

5 I 98.5

5 I 97.2 98.2

89.4 ! 87.9

20 I 75.2
15 I 86.6

10 \ 98.7
5 :iti:f;~:: 99.2 i 99,4

20 "')f 71.6 73.1

20 I 75.7

15 I 82 83.8

15 I 86
10 I 93.5

10 f 90.5 92.7

10 I 94

15.·l'''''''' 93.8 I 93.2

HNet

Virgo

Boelng,

97.7
91.1

~1s~) 80.8
120 68

1(0B.
5 96.7
10 87.8
15 75
20 60

Pentrlad
5 98.4
10 91.1
15 83
20 65
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10° separation may be insufficient to protect a
system against another system using
significantly higher power levels and higher off-

• •
aX/~_a~

"'\

11i~TJ1is1'is ~otf3n issue ~WW~4!'d?wnlink. T
constrain all systems to ,similar power

+,,,,.•.P.. ~h th..e upI_i..•...'.. however, ~y,s'1'-t ..""'.... ~--- --- ..._..1.••._....•
,
.

\i!:'b'bnSl~i'Qe·· ....:.~. "'; }'

It iS~.; ,"- ~ece~~€'c,.y.JP.~'1f§Ii:e an;€'cltl!llalle'
.>:-, ..·.:·,·:.~".<l'i ..,.,,·· <' '~:'.:..::,":"·c.c;,' ",.... "~'>j0f0'c\- .... b\F. .. :: >..... -"'·:<:"·" ..'»i,x ',>JY'"",:,-/.'""-:".",,,:-.<>j",

separll'iliO"angle for ffifJf!il!tatential casEl
1'wflerfJ'.,;,..'.t':.--, .. " ..~

100 does not adequately protect a system from a
"high-power" uplink of another system.

~
tSk~idge

21 - V2091421 ©SkyBridge L.P. . o.n,~::o~J,~Itl~o,nr



Defining Uhigh-power" uplink:

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

~,<Y"~

an off-axisEIRP at 100 '·or above in exc
,,,f\-1.0 dBW /ffJi2/40 kHz· ... . .

:i~"\»1? -ft.
';"''4'<l_"",,"~~

'~;:O~'aaVJsystem termin
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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
"ttGb.. may be the ~+ (iu:·a LEO). , ;;',;';;

:·,:(:::,w:~~!~r:;~~_~ ~ _;~_'_ '. _ __'" ~~'_:'~~~~~<i.X;£~jt?C!'>;~'1>:""-5'0_;»
+A=1:'erminal with a higt;;;;QI"i~axis power (su:pb.'aIVlE()!f1fpl:

, _ \ T>~\~~t t; _.--;F!E#fwi;:):L;;;;X';:-~-\>,:_- __ ,;:L;/');;' _"-::2'U?~;rt1'\-

HEO) may ~ot adversely affect anotherg!j~~~~:';~,f:!t~iJ~~;~;;;:
antenna pel:\.formance or'diameter is hi;;l;.:.IIII:3;iJ f v:;';\' 'e,;

", ;;~;:.,t~;;;,;;

23 . V2091423 © SkyBrldge L.P.

~ridge
t ~ an Al~":I,~~rn~~~Y.................... ",.".



-~

systems cai11employ a large"
ii:las,'.20{_j .

.... \.

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

its antenna diameter and/or performance to reduce
.. 1t,axis power d .
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fg~~,,\'8":~'··:·:";<:'~F<.:.';::<'.~<:1''':Tr'''···:·':

'IJefinln"T'11tFl2tlneEvent". ..;, ..g~ .. :t· ,.';;" .. ' .

~Detailed'Approach
"t'-T<·>,'<':'>': ;'::r:"::;~/»~;:<:~;':,,,,::J::\<:,,:Xf>;:i>' .,:/ ,,-: ,':,

---~

As an alternative to the "simple" approach of
selecting a single benchmark separation angle, it
is also possible to customize the angle based on
th~~t:J· : fidget and PG/lJlWlIlla.nce objecti"~
ea:d/." . '. :stem:
':~~~sed on methodologi"esused within t,

flevelop th~il~egime for GSO~DlG,$,Osha

;.':··~VOitls,..th.e... i.·.i.i.,n.".·.~~e"..';ed to deaI sen:.···..';.3:t-.·.•,'y'.' w.ith th
: ...... ' .. ,::%/iiJJ;JfN}§' ....~ : - JV hi

d" 'I··;:""·k · . ,.".", " "fl-e ,II 1:1;1 S ;' ... i'" .; .. -",; ,_, ,t ~: ,"~ '\
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i'; :),\/;,>;':";:j<",;"':":'~

",', ,"", ",'/:X:,',:, ,>",;i,='n::rg;['jNrirWW~t1J~1j:!;;l:N~8~;:!l0flm'~-~i~I;*2~\k;Y"t;:ir;I':"',>'i;@~+;"r)f:L]-'\:<:,//~,";" ';':: )"',.,'i' ;" '"

.Defin{iig~'l1l;itf!-:'ine:Event"
- DetiliJ~d0*ARRroach (2)

1. Determine sync loss threshold of the victim system (I/NTH).

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

dlradatio
increase due

.'Citing the distriJjfltl~{lifJ'b:7AN,''11 '.' . ,:c.... ..;mi'.
'1ng system.0;;~~~

'he rain fade' t"aget_th'e totai

I degradation WI

ine theunavaila
'Stem.

3. Rf!l1"f1!1'cQmplete simulati-.
, ':' '.:"'"-"":,",,, "i".,:',~, ~

levels created by the intel.,

5.

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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!;-:'-Defil1iilg~'~f)jf:tli;le~: Event"
~ Detaijeci~-!;frij.,rC)aCh(3)

",:-.',,,,.',,:>:,::',,,+ """""'!_J;::':!r;f!,~>:;>I'J!J:I":!;-:::!:»;i",i::'<:>":'<" ,: ': '; -".,::, ,.,-

No: Select
. the a value;,;

",i~
;1•

Is the
unavailability
increase larger
than 10%?

% of time when sync
loss occurs

lIN level
creating sync

Computation I loss

Simulation

Yes: Increase the a value

Victim link:
-Budget link
-Performances
objectives

Interference
environment
generated by the
interfering
system

Angular
separation

a
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>';';;7>" ···".7•. ·· ... "'i'·';'·;;::>·:</~J~'0i~~:~;:jj~?~U::;>;·:b'11Vp+~1]r~~~~?H>'U~~K:::0~1?,i~::!-B!;:;~oid·:':'i':;.';::'':?:;:/':? :':,i'::"-"-" --"

".Defining'":'~I1fj~1:;;iiJ~;~Event"
;;: ::V+'\):;, ;0'" .--: .. ".','. '''." :,.'J';:,-.,<:: ;/r)~: ;-;:_:1-;i;!::Y'j?'~;i;:'0;n;;7r::7:::'';'~:;~; ;~:;;~;<;-'J;:,_;; ?~;\>}_:'::J_-:>--; "',.', ':: ',," ---

- DetailedJl~~ "'roach' (4). . " .", ,,'" ,.h ,.•,,'R'R.. .

ITU­
ona

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

+ Assume one full-time, full-power terminal per center

.... ::.f.\]M;~~l'):~b ~eam Of.ther:i::.~~~.tn9 ~atel ~ ite
~:'A$sume Int.~rferlng s\V~.;eA1 terminal IS ,..n,_.

with the victim earth sl\ation
" " ;;t~~;,'. - v.;,

+Assume "b~tt-elevation"tr
~;)~i/ ",," '
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c""i2naetttents1~1Durin .
•\t10,.1!~,~.,..1v ..;· ·,,1 :S:"; " . . g
~ln~:'tJiJe:;Events

"';>'<>i:~+<'t~:1:;'-~;f'-_k;;.,:~d;;--,\,~i<;;< - ., -.," -> - --, -.'

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

~~~

Ictable in adv~""

UI, be' repetitiv
<,,",,,- .'-.'

, .'-'

,,;;-::;i}:;\:-0'-_T;1rrt~:1~il8" ,~~ .i

• In-line events will b'
:":;

• The patterrapf events
§1!~1

• I' - ~;::F;'-
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Available Ku-band segments come with various
sharing conditions. They are not fungible.

NGSO FSS up-link bands

GHz

12.7

GHz

12.2

NGSa FSS gateways / user terminals

FSS down ass down
Jl:ivD'mP1n t ?

11.7

--13.25 13.75 14.0 14.512.75

NGSa FSS gateways

Gsa FSS down
FS

10.7

NGSa FSS gateways NGSa FSS gateways / user term ina Is

GSa FSS up Gsa FSS up Gsa FSS up
FS Radiolocation

Space scien ce

NGSO FSS down-link bands
iF"
'fA

The spectrum arrangement should provide each
system equal access to bands with similar
sharing conditions. ~Idg.
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Each similar band segment needs to be split
among the two or more systems involved in a
given in-line event.

h~mselv
'"$11i,

:;~
;

---,-_¥~'

• default
;" • based()Q, for example, dat

',-'1;'" '" i~'
\".::p~r!";i;~li.c:C:li.ees to agree

on~JDdlvlrJJl[il!'preferences
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.: ., .~,:,:; :~~e~~f;lftr'JtrPf5fJ!!II~!:::~".J
Example for Two Systems:

_ ~_ ~_ ~ GHz

.. ~ .-:=J-=:J
1275 1325 13.75 14.0 14.5

127

III System AI
I I SystemB I

GHz , ..*."•..

122

NGEO FSS gateways / user tenninals

11.7

NGEO FSS gateways

10.7

NGSO ISS up-link bands

NGSO ISS down-link bands

NGEO FSS gateways NGEO FSS gateways / user tenninals
,..~",m4~~
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"ystems

Most of the time, systems will be unconstrained.

~--

~ridge
t .P an Alcatel.c~~~.a.nr

" ........ , ........ .

!'ability
is!ltability
onle such a

indi~ates that

© SkyBridge L.P.

I:: ~.;,.., ""~'d· .., ;"<.'"
• 17Ge." ..'... '. !,I ,. Iverslty '·'ii:i:[,·'::;i;t·~t,

'\::",~~~)";::",:,:,,,:':<""'<~'." "'::~:':'{Xi~~it:,;~ , ~"

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

spectrum.

During in-line events, systems can cope with the
~::_::eqUenCY~intsvia a t;I

• Satellite di'l,~rsity

"<1":_;~;~li~~~::;:e;:~~~e-·
.' .irDenall '. ates that Its syste·

tion of the Virgo s»
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;vi.rgo

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

·Ion III
elesst···,·,·

Virgo would be constrained only in the event of in-line

co.n".. '·.fl'.'.w;.II.IiiJJf!:, i .j.·C~.''ls invo~ving thre,~e ,0.,JfJ!i...••.•...~~..· ~~e ~ystems, th.e ,.1jf!~"1?..~.'o.•..•~.;'o' d of
whlf~,~;Tfil!tiJi!1Geo fInds so rf€.~hatIt has propo~~!It¥,{g!?~~~'
the.posslbl1lty. (Virtual Geo NPRM comm,e1i.lii~'7J'APP. 1, at 4) ,u.,it1ij.,. • ••

I ...... \"'{r,~;

• Virgo can operate under OptionIII'without any .s
. _."""-$\' "'.. -- -.... .. ," ,--

':ll0dificationsalld without any sigrll~iGal"lt;reductc'''''"''

\\\..,~~tri fctet:~\lirgO,~Uld have greater~' . /~rl~ ~cces~;"un
"-thf3I1~U?.aer·'i.tr~own proposal, and . SS~i1tially ne

tb,aiaiitQstatetilFequirements. ,
«_ce'.• ,,",._.'..._

':1/:~I:"{;L~,i_-,,_-:;\-_.\-:

Virgo's.~I."!..·".~.ft.~0.·•. 'tgj i1S1fJ.••... '; "does nothing~fJ1.ti.t;;1iPlffuoteVirtuaiGeQ.fsJ".I{(j.~ihess
.. ~~:/_-: -_---'"'it,"'\~'G"/"'j -'~-_.... :-,-,dhF;__ '''_';~''' __ ' ..

objectives for its patented orbit, ani! completely disrupts--the
technical and business plans of the other applicants.
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Avoidance of In-Line Events

- ~'*'"~

~

~ ~,..

• Accommodates all proposed systems in an equitable
'c"c;~(I!,,;;,rer, without req 1"1r:':,~ j,gnificant sys~~~~
:m:(fdifications tl'L'~" .~,;r, ,,' ..

'i_'~1j.1T~:;

• Is simple t()implemerif~·avoiding long­
. involvementlin administerini1:ltl:u~;.shari
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