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Washington, DC 20554

Re: Ex Parte File Nos. 48-SAT-P/LA-97, 89-SAT-AMEND-97
130-SAT-AMEND-98, ET Docket No. 98-2061

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 Peter Tenhula, Esq., Senior
Legal Advisor to Chairman Michael Powell, and Jami! Lawrence, a legal intern on
Chairman Powell's staff, for the purpose of discussing matters identified in the attached
documents, which were distributed at the meeting.

~
Jeffrey H. Olson

Attorney for SkyBridge L.P.

Attachments

cc (with attachments):
Peter Tenhula, Esq.
Jamil Lawrence
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SKYBRIDGE PLAN FOR NGSO FSS/MVDDS 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 smaIl. l

• 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 of the NGSO FSS receiver,
1I0t 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 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 ofthree power limits:

• PFD limit of-120 dB(W/m2/MHz), applicable over 90% of the MVDDS service area

limits the size of the "red zone" to 10% of the MVDDS service ar~a4
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 operatiollal NGSO FSS user terminal will be protected
takes into account the fact that simulations could identify 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 of the 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 I 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 ofthe 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 101.111(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, 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:

,

;",:.:<\~;.:Ht~Gi.%~W' cpr .:~"i

+Cloes' not g~arantee'Ii~¥nrs'~esaccess to
spectrum t9.support 'economically-via!?1

- l/"N"Qfthe spectrum isnQ,~f~i.~ientf
",- availa~tY of spectrum d~~l~Ei§with time,

-. ~OsinE!$$'needs

Ilmitslrfrrier sizes and acc

·:.~:ct~f:~n~c~~::~a'\~eMf~~:;~~':bJ~~lilof
scenarios .-,.- -_.

6 - V209146 © SkyBridge L.P.

~ridge
t ~ on.:'J~I.C(),!,~.ny'.. , ..



(cont.)

_",~",,,,,:#",,,,,i"'""~-,~P'

• does not make efficient use of the spectrum
:;ecreases amount Q . ,ttum a system can,usE!'t<'

'when no interfer~;' .iO ; i (I"result
• reduce~ useable s~li;rum, due to need for£
• impedf!~.development~by operators of m9

efficieriisolutions' .

\1:;·'f:~'~~co:w.[ag~l~se of ~nterfer'~' 'G '. i. itJ,*gation
, .enco~i"lges hordmg of excl'! 1 . ,~pec:trum righ

",ndil'll"service in foreign te illni,dries a'nd sharin
_.''''''"''''''~1X:'''' "

'c:ensed systems

7 - V209147 © SkyBridge L.P.

~ridge
t P an A1catt:l, .c~rtl~.a~y..... . ,. .. ,



•

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

~~~0"""'-

t~:~::!!lAs

"arbitrarily" select a benchmark angular
;,~.!lfation,say L 6.Q ' ::sfmple appr~!iJ~~~'€~,;m['mi;h

'·';,§;;@k<""~~~"j' . ~'1~~©fi'&,,'" r;LP"'".~... 1

o

o
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Simple Approach:

_',~~"''''0''t''''''~

2. Provide a,methot1?ffo,r'taking into
nhi96~power'it~inks•

.~ h ,;.iF' ::.:,-,J._J",b

\~';::;:. ,<~::;::%':~c,~ ""'i':

''{.~ "',

1.. Select a default angle (e.g., 1.00 ) applicable
to ~!te!.~~ventsbetlltf~JJ1),-ostsystem~&\)\~\.~~
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10° is an appropriate balance for the angular
separation between most systems.
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Co..exlsting
constellation ISkyBrldge Boeing : HNet Virgo I HLink KuBs i Pentriad

Reference
constenatlon

SkyBrldge
-------- --

5 98.5 96.6 99.1 98.8 95.5 99
10 93.5 88.97 96.2 95.4 82 95.3
15 86 81.2 91.2 89.4 62 88.7
20 75.7 73.2 83.9 81.2 41.6 78.6

Boeln
5 98.6 I 99.4 97.3 97.8

10 94 I 95.7 89.8 92.2
15 86.6 '"83.5 73.2 73.3
20 75.2 , 66.8 I 53.5 57.5I

HNet
5 97.2 98.2 98.3 97.4 98.4
10 90.5 92.7 i 93.2 89.8 I 93.6
15 82 83.8 85.2 78 86.4
20 71.6 73.1 ;75.2 63.7 I 77.4

Vir 01
5 99.2 I 99.4 99.6 100I

10 I 98.7 98.2 97.9
15;iill!!!1 93.8 93.2 96.3 ·;;.97.1
20,,,· 89.4 87.9 94.3 \"593.3

Hllhk)~ lil-
97.7 99 97.9 99.3 99.4
91.1 I 93.8 92.6 96.9 97.5
80.8 81.8 84.6 93.4 92
68 64.9 76.2 87.71.1 88

KuBs
5 96.7 98.7 97.3 99.6 97.7

10 87.8 95.8 91.4 97.2 I 92.7 """-~,,,,--,;;?''''''

15 75 90 84 93 85
20 60 80 76 86 75

Pentriad
5 98.4 95.7 I 98.6 87.9 99.3 96
10 91.1 88.9 i 94.2 63.3 97.5 84.6
15 83 72 87 48 94 63

~Idg.
20 65 I 60 78 I 35 I 86 33

20 - V2091420 © SkyBridge L.P. ... ,............."....~.ry.~~~~~.~~~.~r.



10° separation may be insufficient to protect a
system against another system using
significantly higher power levels and higher off-

• •
aX/~ a~..._

,
i":':,',;<f£trlE~JJ~ ,'::-- .. ' __ ,:'

f'~This;is notc:.n issue ~'~downlink. Th.
constrain all. systems to. ,similar power
.'--:.)i<"_ ',';'

,,'('¥{,I-i2' ' .. --;;~

\J.+'"",.p.~n ~h..e ':Ip.. I.in.,.,·~.k.t.... however, Syt ....,.r.·.....•......'
." ·'tbn~l.ne·"'r
~~ •. 0' "i, '!:rt .... t . . . .. $~;;r'1f:j'li

It is .. ~.'.,.. ~ie neces$~rytrIJ&,. • fine an~/t".ll1ii1r~l.ve
.' ":.'~.h":1>--1-, i"'"" .. "::-", ,',.,>':,,:>;;','... " '" ::L"r';._""sy<ri' .. !",/: .. :,'-",',';:":-', _-" :,' ","".. : ','"-"0'-" ~?f'ih~<'-f.'~,·-·:, ,':",:", ';,/.

sepataJ:t1J.••..R 1angle fortl1~~tt·~·fentialcase"'fRilJ'@re'
I:!:.~ .. ",wi"

10° does not adequately protect a system from a
"high-power" uplink of another system.

~
tSk~ldge
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Defining "high-power" uplink:

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

--"""",-

~"'-

a'n off-axis>EIRP at 1do~;or above. in exc
;-10 dBW Irtt2/40 kHz ;;';'~v'

:t3~jp- ___ ~- ;..;C__ '"ii"iiS4

'.'pVp' Jii.:' > '

#!~ .- •

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.'!'.'...~.~.....•.......,..•..'. .. ;!~.. ~,. may be the c.. s.. . or..,-~ LEO). ':'~.:~
........•... iflWff?f~tF"'> .,"" '", "." .. ,'. .""",4:0 ",,", ',"",

+ptl:'erminal with a hi~~",;, '~axis power (s.~;~~'i;i:~::~~~W!S~,
HEO) may I'I.pt adverselY,affect anotherjf~~~~~~;'.lti.!~~t'.l~.,
al,'1tenna per~formance or 'dia,lBet~r is hi~\Wlt1li,',i;)'r:!t~/ii

.j' "","lit '~~~""'i'
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• p'uring in-Ii!,~ events With anoth~r sys~e

. l~ystems canlemploy a large:j!§.~B~ratiol:"
"r" . '20 0!as.·· ."~

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

its antenna diameter and/or performance to reduce
ilslQif.,axis power d .

1 •

"
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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~J!Ii*..',f!t'dfJ.et and PIlIII!K/ililance objectillJ1l,s
eadlfll'lflStem.

: ',."' ' (-'~.•, .t'

,>' .
. .' ,"i';;:':." \i:':if~ , . • •

• Based on mE!thodologle's,used within tb
,rJevelop thE!~~~gime for GSO:~IIG"S.Osha"
/:'." ... ....• %"~

··.·:~'(Oitl~thE!/Ai!~ed to deal sepr~~r~:y~ith th
, d ":I'·""~!k· ii,,' ,,'.il."e .fJ" "I)~' S ".,...' '*"":'~\~ t,lilL, ,<t ''''j

1
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~'j~rr~f;~~~,p:m\1~PI!':ir~'J!

Definr;r:"0~r1~r:iif!;1!llne:rEvent"~; ,,', , "'~":"'c,g", "";'i:<':";h:i~;:,,,,,,,,,, " ,~
",-,DetailecP'A ';""'roach(2j, ''''',:'' :,,'\:,:, ;,:RP, , ,

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).

"

d}gradatio
'increase due

3. R,u~~mpletesimulatict
.'~,',:<;J~,r,~~; ,">r, ~

levels ,creatediJy the intel

4.Co,?~0Iveit witlJll.he rain fade tog,

\!!(§!RI,·'?¥~Ji,,09·
~ ...~~ * ""'¥' - ~

-,. :,-
,;/ ,i\

5. C0'll8illifll!',f:!~{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 70/0, select that angle. ~

tSk~idge
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,."Definfir;;~:~~tii!f!;r:ine:Event":. . ."...... !l>. ;;,..~;,,}<:;~.;,; ...,;:.:";,' ,

''';',Detailedi~np''roach (3)
, '", , " ," ",;i';"'9:;"~ ... ;, " ,;' ..

No: Select
the a value

Is the
unavailability
increase larger
than 10%?

% of time when sync
loss occurs

Simulation

I/N level
creating sync

Computation I loss

Yes: Increase the a value

Victim link:
-Budget link
-Perfonnances
objectives

Interference
environment
generated by the
interfering
system

Angular
separation

a
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..•. Definiii9::·-·......
- Detaile

vent"
'(:J>ach(4)

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

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

r~js:Ce~~~;::;i::e.~:m~~:~I::t:Q';~~~;:~\~.~
with the victim earth ~ation
:fr:~ . "-:

• Assume "best-elevation" tf
::~~:,,- ,..
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It will be easy for each operator to program its
system to adhere to the plan:

---

";,,, ',""o.~"

,,"";;:':!::;;;;:

I)-lihe events will b{_i~tablein advajf~::,r>i
~ " "».~ "'i, '~~

• The patterriof events win be rep~titiv
,~, ',;ric

;PL';;:;~"

29 . V2091429 © SkyBridge L.P.

~ridge
(, .:;/-J an A1c""'I.~".'~~r...............................



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

NGSO FSS up-link bands

GHz

12,7

GHz

12,211.7

© SkyBridge L.P.

--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 terminals

GSa FSS up Gsa FSS up Gsa FSS up
FS Radiolocation

Space science

NGSO FSS down-link bands
'f;

NGSa FSS gateways I user terminals

FSS down ass down

1 ~VDirnP?n t ? 1 ~,~~
..._~~ _._~i<'.

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

I, ~I ge
............ " " ~.ry. ~~.~I, .~'!'.I?'?~r.30 ~ V2091430



(et:frl:im';A~rarf"eJffen(tsDu~in .p, ;f,. ,. " ••, . .:• ." .•, '. . ' •••.. " .. •:....g.(".·.. ·icc,'·••,·".,'.. ' .•. •... .' . g
'S.' " Ii{:~.t/ine·~·Events 3

. .. .:' ..,,' '. .',i' .n ...•. ,,'4 "4',••", .... ,...,Il,. ...', "." " .. ( .. )

Each simila~band segment needs to be split
among the two o~ mo~e systems involved in a
given in-line event.

"~~"-

h~mselv
:F:"t
;'1
"\

"~

• default ,
• basedoij, for example, dat
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Example for Two Systems:

_ ~_ ~_ ~ GHz

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

127

_ S)5temAI

I IS)5temB I
I· ,,*,Nr",

GHz

122

NGro FS5 gateW<lYS / user terminals

11.7

NGro FS5 gateW<lys

10.7

NGSO l&S up-link bands

NGSO l&Sdown-link bands

NGro FS5gateW<lYS NGro FS5 gateW<lYS / user temrinals
~"",,,W&•.,r"·'·i!'''"'·
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:'-(?: >'/« "'_>»_ i

.rystems

Most of the time, systems will be unconstrained.

~ridge
t ;/-J on AJcot<:l.c~",p.~.nr.. " ..

}ability
'is~ability

on1e such a
';indi~ates that"

© SkyBrldge L.P.

During in-line events, systems can cope with the
ne~i_}ffrequencYfillA~~fii!intsvia a rtLim"b},er of
t~~Ifj.n1ques:

• Satellite div;grsity

... Cir...C~lar...I.....~.i.~'fh.}t systems havEiIlr&"
. If~orbl ,~ystems should·

" .ibJ,Dena to. 1 ates that its syste·
tion of the Virgo s

1':'

• Fi,Ii~_V'diversityi
.•~/"

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

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

virgo'sf!~fdoesnothil1g:~#.'il~fll'fAroteVirtua{Geq£ii~'J;fhess
objectives for its patented orbit, alfo completely disruptS"tl1e
technical and business plans of the other applicants.

Virgo would be constrained only in the event of in-line
con.fl.~g....,flJ.'UiiIJ.'.•. '-··~~s invo~vingthr~.. eo.. •...••·.'llJRJm.'..~~e ~ystems, the}i'!.....:r."~IjJ.•~.~o... .?~ of
whl~~~rflI!liJi!'Geo finds so r_1J'fat It has prop,!~e11."(g!JJ!l~l.
th.e;p0s,s,b",ty. (Virtual Geo NPRM commfiJ~f;lpp,1., at 4)

• Virgo can operate under OptiOnIII'with()ut anY$
',I!'QdificatiOn$~Qdwithout any Sig.rl'·~r·'~I1!!redud:·~,~,.

\~'l1+,'~Iri.f..cIi...cttJ:...... \l1i rg. 0.•.•.•..•.;.··.•..O~".Uld have greater;I.:'•....•. ".'; re.ir.¥,..m,·.'· a.•ccess un...-,,~~.;); .... " ¥ ...':' •

-than,ul"laer"Wwn proposal, and,·' ."ss~ntially ne
;",,: <.h!b._'~..... ,~..., .... "), .....- • .. _~> '"

tat, ; .equlrements. .' .R::> \
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Avoidance of In-Line Events

~~..~-

• Accommodates all proposed systems in an equitable
...........~.7."".. 7 ..".7'~~~.·,·.er, without re. li11rr'"~ Jgnificant sys~.m.~.\F
,:/)/1~~{t "" . ' " .Lr-"-~"'

iifodifications t~.~"y' '#H'P' .~' , "

\:'~I:

• Is simple tq implement} ayoiding long;
involvemenjin administerin:aitbe1·shari

\0:;\01,:, , iii}

\;;;:1
'" .. ~,'
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