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Re:  Ex Parte File Nos. 48-SAT-P/LA-97, 89-SAT-AMEND-97

130-SAT-AMEND-98, ET Docket No. 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 Peter Tenhula, Esq., Senior
Legal Advisor to Chairman Michael Powell, and Jamil 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.
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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 MYDDS 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.’

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,
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 of these parameters, such as transmitter power, does not
ensure protection of NGSO 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/m*/MHz), applicable over 90% of the MVDDS service area

- limits the size of the “red zone” to 10% of the MVDDS service area’
- gives MVDDS operators significant flexibility in configuring their systems to
achieve the necessary protection for NGSO systems

. EPFD limit of ~135.1 dB(W/m?%/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/m?%/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 identify 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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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 of user
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 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 101.111(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 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 of the largest Red Zone for any of the 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 of NGSO 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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In an ideal world, coordination results in the
greatest spectrum efficiency, but outcome
depends on good faith negotiation by the
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Band Segmentation fails to meet numerous
objectives for the default solution:
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Forced Homogeneity fails to meet a number of
objectives for the default solution:

¢ It is not technology neutral'
-akes business decisions:

. orbit-planning has been reJected mternatlonally, wnth full
U.S. concurrence and support
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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

L e

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

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

¢ The transmission delay impedes interactive

0 The orbit |s' not optimum f for- global sen:vcg
V|rtual Geo concedes, the Vi s:re
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The chief benefit Virgo ascribes to its orbit is its
ability to accommodate a large number of
systems. However,
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The problem Virtual Geo claims to solve does not
exist:

future:demand has been demonstrated Tﬁ'e
marketplace should decide.

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

¢ supported by majority of applicants

appllca nts i
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SkyBridge has proposed two possibilities:

Q  “arbitrarily” select a benchmark angular
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Approach

Simple Approach:

1. Select a default angle (e.g., 10°) applicable
to inzline-events between:
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10° is an appropriate balance for the angular
separation between most systems.
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Co-existing

constellation|SkyBridge Boeing | HNet 1 Virgo | HLink KuBs i Pentriad
“Reference ‘ { i
constellation : ! :
SkyBridge | il { [
5 | 985 89
10 i 935 95.3
15 | 86 88.7
20 75.7 i 78.6
Boeing |
5 98.6 | 97.8

10 92.2
B 733
; 57.5
| 882 |- 98.4
927 | 93.6
838 | 86.4
Co734 | 774
| 994 100
| ea7 97.9
93.2 971
87.9 %933
i
99 99.4
93.8 97.5
81.8 92
64.9 88
98,7 97.7
95.8 . 927
- 90 84 | 8§ 93 85
[ 80 76 | 75 86 75
Pentriad | j
5 98.4 957 1 986 | B79 | 993 96 |
10 91,1 88.9 942 | B33 | 975 846 |
15 8 | 72 87 48 | 94 63
20 85 | 60 78 35 | 8 33
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10° separation may be insufficient to protect a
system against another system using
significantly higher power levels and higher off-
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10° doues"not adequately pfotect a system from a
“high-power” uplink of another system.
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Defining “high-power” uplink:

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

T B
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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
(vl el;g may be the c

A terminal with a high on-
” HEO) may not adversely affect another‘s,

) W
icient only wh%%g.,h
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If a system employs “high-power” uplinks:

¢+ The system can decrease its power and/or increase
its antenna diameter and/or performance to reduce

its of ff-axis power d
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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

mance objectives.
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1. Determine sync loss threshold of the victim system (I/N,).

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

6. If the unavailability increase is greater than 7%, select a
larger angular separation and repeat from step 3. Ifitis less
than 7%, select that angle. WA

SkyB
/ wldge
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Angular
separation

27 . v2091427

Victim link;

I/N level
creating sync
loss

Is the
unavailability
increase larger

than 10% ?

% of time when sync
loss occurs

. P
-Budget link
-Performances Computation
objectives ]
Interference
environment
generated by the >
interfering Simulation
system

e

No: Select
“ the o value
%

Yes: Increase the & value
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Simulations should represent “typical”
operations, not worst-case:

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

&

" beam of the interfering satellite
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It will be easy for each operator to program its
system to adhere to the plan:
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Available Ku-band segments come with various
sharing conditions. They are not fungible.

NGSO FSS up-link bands

. GHz
12.75 13.25 13.75 14.0 14.5
NGSO FSS gateways E NGSO FSS gateways/ user terminals
GSO FSS up GSO FSSup ¢!  GSO FSSup
FS Radiclocation

Space science

| NGSO FSS down-link bands

T GHz
10.7 11.7 12.2 12.7
NGSO FSS gateways { NGSO FSS gateways/ user terminals
gSSO FSS down ! FSS down BSS down
Myniopint ?

The spectrum arrangement should provide each
system equal access to bands with similar

sharing conditions. Js@gmge
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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.

P

permit_lice

Ol 2D iVid :
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Example for Two Systems:

. System A
NGSO ISS up-link bands
System B
_ -- Gz
1325 1375 140
.’ ) NGSO FSS gateways : NGSO FSS gateways / user terminals
NGSO ISS down-link bands
] /- | G
10.7 11.7 127
NGSO EsSS gateways E NGO ESSgateways / user terminals
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Most of the time, systems will be unconstrained.

During in-line events, systems can cope with the

ry: frequency constraints via a number of
%ﬁf@"‘n

e
¢ 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 would be constrained only in the event of in-line
ions involving three.or more systems, the llkehhood of

&-?Jzt"

the pOSSIbIII ty. (Virtual Geo NPRH Comments, App. 1, at 4)

modifications and without any sugn ficant. reductl

0 fifIn fact, Virgo ould have greater/s
“than fdfer its:own proposal, and

obJecttves or its patented orblt and completely d:srupts*the
technical and business plans of the other applicants.
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Avoidance of In-Line Events

2 s"@m . S

significant system

B

¢ Accommodates all proposed systems in an eqmtable

an Alcatel company
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