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February 1, 2002

By Hand

Magalie Roman Salas, Secretary
Federal Communications Commission
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130-SAT-AMEND-98, ET Docket N~. 98-206 [

Dear Madam Secretary:

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

Respectfully su itted,

e e Ison
Attorney for SkyBridge L.P.

Attachments

cc (with attachments):
Paul Margie, Esq.
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SKYBRIDGE PLAN FOR NGSO FSSfMVDDS 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 freqnency diversity, however, limitations on MVDDS power are still reqnired:

•
•
•

The Red Zone must be small.!
The user terminals in the Red Zone must be protected against saturation.2

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 ofthe NGSO FSS receiver,
not the MVDDS transmitter. 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 ofthese 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/m2/MHz), applicable over 90% ofthe MVDDS service area
,

limits the size of the "red zone" to 10% of the MVDDS service area4

gives MVDDS operators significant flexibility in configuring their systems to
achieve the necessary protection for NGSO systems

• EPFD limit of-135.1 dB(W/m2/4 kHz), applicable over 99.8% of the 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/m2/4 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 identif'y saturation zones that
would not pose a threat to any actual NGSO FSS user terminal, thus affording
additional operational flexibility to MVDDS operators

Doc#: DCI: 124949.1



NOTES

1. Use of frequency diversity imposes significant constraints on the NGSO FSS operator,
well beyond the obvious reduction in usable bandwidth. If a large number ofuser
terminals receive interference from MVDD operations in the 12.2-12.7 GHz band, this
can adversely affect the load of carriers 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 of SkyBridge, 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 carriers can be received. Even when carriers in the lower half of that
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 of Section 101.1 11(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 of the maximum
authorized bandwidth (currently at 20 MHz, see 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 of the system. Higher values would lead to loss of
capacity.
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Band Segmentation fails to meet numerous
objectives for the default solution:
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The chief benefit Virgo ascribes to its orbit is its
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The problem Virtual Geo claims to solve does not
exist:
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SkyBridge has proposed two possibilities:

o "arbitrarily" select a benchmark angular
;((~f.!tlfation,say)::"Q 'c", ~mple appr~~~j~~!~{~
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Simple Approach:
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1. Select a default angle (e.g., 100) applicable
to in;;lJi.~eventsbet~{'i!l"ostsystem~:~i:e,""t~jii;'~C

2. Provide amethod'7ior 'taking into
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10° is an appropriate balance for the angular
separation between most systems.
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Defining "high-power" uplink:

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

a'n off-axisEIRP at 1de:)!"or above in exc
rl0 dBW Irli~2/40 kHz ,<".,."

:t;ZS!'""': ~:~, ';1"',,~ j~. ).>\.,,,,,,,,;,i,

~"'?"
·.roraa~system 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
i{G~"may be the C.' 'Qa LEO).

, . . ~

.~ijl'f~rin ina I with a hig, j ,p.gl!!·axis power (s y",~.:~.r'fiIIEPr{Qr:
',c -1 r;;~'1'>~ * .~t'~;;'~:W;l·t;;>:~ch~/;;~:'>'?'(':·' :·~:;J'>i0:•. ·~:'iC~:;:,!~>j,~·'

HEO) may ~.pt adverselY"a!fect ano.the~~~~:~~~m~i.~~iE~j~'~En;~:J
an... tenna per.....·.lf.\0.rmance or dla..meter IS hln&WE2'0,....2;•• ;.;'~'fu.. .;

'i' .\;;'~j
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ne""Event"
1"'r(:)~ch····(7)
'~)~;'':!:Fj!;;'~;\><;;'''>';''>··. ,,,;,,.>< .', ""--,,,," ,

~ ",,'4',( ,,~~r41ti_:j]jn~:fL5,j;t~~~i~\::i,;>::~

• Quring in-line events with anothfi!r systg'tQi~nt:t~.~I"i·}
sy.stems can.··.~~employ a large~~sep"aratioftfatitl1e~';~soch

""1 _c':Aii'1\ ,',J~,~;:!-@j;j~,,"L0(;j', h'~_", ~~I

·;~a$~~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
.. -,f1axis power d .
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.efinijjgW:~~iiEt.ijje Even. '. '. ....; ...'. ,-;,c;-I'd'". . h. ;.; . -Betal' e '·Approac
:~:~,;;;.;'}:";;~:;=-\~_-~'D;:;~t~:;:>\!~._: .' ': ':'.- _'.'.; _/t>:·>_,<;~\",\ / r'",:' ;<;;I~:'>\"h::;i¥(!ff/;'<";{:';'" <:y;'.'-- _-'.'-; _..''.':- -

--' .".."""-

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,L- ,/ dget andp~anceobjec£--

<'X-(,

ea'8,stem:
~~:~~~ ~

'. Based on rricethodolog'j'es.. used within t
!levelop th~lt~egimefor GSOaCi$JJ shali~t.

;\.;::~vaitl~1:h~a~ed to deal serJ~"'~ '~.y ~ith th
.. d ";11"~~;k I" . 'i:l
e,~ ,lim s ":1
'" ".-.',c' .~ .... '! "
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;j)efihiilz;::zr'!xtJ'~lfjine1:'ElIent"
.'-DetiJZ~CifA':~'rOaCh 2. . . ..... .'.. ,.z~,.J~1l . ..' ()

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

d}gradatio
'increase due

1

the rain fade tog

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

'-- .' . .·,.·'':~_'-''_',~~~~;tt~,?:~

3. Rflf!ll.:.·.·f1RC.."tiJplete simulaticll1liiBJJ.. ·.... ··.7IJ~;iting the distr~Sii.trtlfj;~~qil
leve~s ,creatediJy the intertJ!r;;gsystem. ' ,- .. '

'C".'_·t\.

4. Convolve it wit,
\'cIi~i:l;lbt!.tio".

<\:. ~f: .~.~. "j
"""'.. J"';,'

'-!-' /i<

5. ColJJlJiilJill.l1.~
to •
inte.

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°1&, select that angle. ~

tSk~idge
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_Defii'-i;t'~rJ~~mPl!1!:,ne:;"Event"
'- Detaf;~d~YJ/q-:-~-rO~t:h 3- - ---- -,-_~,~Jle -" -.- ()

No: Select
the a value

Is the
unavailability
increase larger
than 10%?

i~
'¥

% 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

27 - V2091427 © SkyBridge L.P.

~ridge
(, ./-J an AJ~~I..c<>~~.a~r........•.......... , ...



,;.

':Oefinl•.
'+:';,":,?'>::;...•..:',:._,-.-:-., __ :"<~-->:::':';:;~:'<J!~:>_

. - Detaile
.-':./,,<""'''> ,,,;,,,',

'rolides

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

• Assume one full-time, full-power terminal per center
. i!~1jl beam of thehilk··.tng satellite ~j~r~q'~~:r;:;~,i;.;.~.:

'.ssume interfering :$.el11 terminal is CQ~J().(:C:lte....• " .~' . .·,•.M''' .••.,,,,,;,;;/ .
with the victim earths~ation"·"·'"-~··';···

:.' ,,1-
2
jJJ v' "l~'

.}~ssume"best-elevation" ff
~:~F1i- ,,. ~_
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It will be easy for each operator to program its
system to adhere to the plan:

--~~

r ~;'

'''',,:k:' 'f

i:l-line events will b'e,:QFe,aictable in adv
'~,,',\:~l%

+" The pattern,cOf events 'win be repe,titiv
,.,~ .. , ",

kffijJ; ,f ~ 0X:~i!f';;Jk

+,< ""IJt1t ···~;ii{fj;~trll~,i;:i·J\~:
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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 term ina Is

FSS down BSS down
~VIlimP1nt ?

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 galeways / user terminals

Gsa FSS up Gsa FSS up Gsa FSS up
FS Radiolocalion

Space science

NGSO FSS down-link bands
'r~

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.

th~mselv
~',&.

<l

• default
. '"

.' • basedo'ij, for example, dat
, A" .fl4j".

\~::, _ ';_'~)-'~__ ''.' ,'_ _,,",)J

c~<,.:~~p~rm'i"li~~dsl~es to agree
oo"c;illdividi'preferences
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;::JDecrrum·Arraif"f1lFn'e,rtstburln
:~~1 ",,' ';:~('/''':,': ';I~fi111!&I@,iints (~

'{q';\f

Example for Two Systems:

NGSO ISS up-link bands
III System A I
I ISystemB I

_ ~_ ~_ ~ GHz

.. ~ -=::J.cJ GHz
1275 13.25 13.75 14.0 14.5

--'-127122

NGro FSS gateWcl)S / user terminals

NGro FSS gateWcl)S / user terminals

11.7

NGro FSS gateWcl)S

NGro FSS gateWcl)S

10.7

NGSO ISS down-link bands
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Most of the time, systems will be unconstrained.

-~?<-

~ridge
t ,/-.J an A1~I,c~~"",nr.. ..... , .... , ,., .. " ...

bility
'is~ability

_, o~e such a~,
-indicates that

© SkyBrldge L,P.

• fi;~.lIllIIVd iversity::'
~~,;;#'

• 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

ne5~.;:.%.•• ·• -•.•.~ If f~equency1llJiJt~'«&i!!intsvia a llu lnilf1

tecaJj7fjLies.
·c.,.""<~)· •,: ",."

• S,~tellite di~~rsity

, ";,. Circu.. Ia. r I.~.~."}t systems ha",""
fi~'or.~lystems should-,
.' -~,~eiiat,ates that its syste

-tion ofthe Virgo s
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,... ,u.T1c,'Virgo
fJ'>¢::::"Jt:}:,/: '-": in,

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...".... '...~.f1... p•.~..u.... • '...~(~.'F invo~ving thr.e..,..... 0.' ..... ~~e ~ystems, the.Jik.. :5:'~~.,..()'?d ofwhlf;Jilffl1!'9al Geo fInds so rf!' ··l .•. ' at It has propo.§e1i!t9ll'ct-·
the~possibility. (Virtual Geo t:!£Btt. com';"iR.iSi·,,;:'·l, at 4)
1,,, ....•.•.•...•.. \. ·':..~.-.L.:a.'·:....l:

....: ,'.<: '-':'~'.-o-:l

• Virgo can operiJte under Option "III'with()ut anys
, modificationsitid without any sigrf "Eanl::,reduct

." .1. .~. . "'Il!i" .
\,,' ,;;;rytJ.... . , .'-: // :'. ,r ":"'4\$ ,

'f~~=In fcf~~\liry.o.., \ uld have greater:.~ . " ,cc~ss un
than.ul],Cler 'I.! ~. n proposal, and .ssentlally ne

tat equirements. "

Virgo 'S~.}b.~.~'S.H",~.··lIftijFdoes nothiIJ9·'lltli.t.·.\~n.f:#~r;roteVirtuaiGeo,[$.J~6f;siness
..:~~i$;;:,:. :'::/~"f:~,:,,-s.!'!"" .>;J;ti'1""""'V':~::: ..

objectives for its patented orbit,aJ1Cl completely disruptsrtne
technical and business plans of the other applicants.
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Avoidance of In-Line Events

~-~~'!'-

~ ~"

• Accommodates all proposed systems in an equitable
~,:~i~~~1!'" without req:l!in vW:"~jgnificant sys~~~~~l~

)n'ic5difications t, "':.. "~~~; \\, .,
• Is simple to implemenf;' ayoiding long-;

>~'!f: ':. ./'.i>

involvemenCJn administeri."g&beE,shari~J!;
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