PAUL. WEISS. RIFKIND. WHARTON & GARRISON E¥ manTe OR CRPESEaT
REENY

1615 L STREET, NW WASHINGTON .

TELEPHQANE (202) 223-7300
FACSIMILE (202) 223-7420

JEFFREY H. OLSON
COMMUNICATIONS COUNSEL

TELEPHONE (202) 2237326

E-MAiIL jolson@paulweiss.com

Via Hand Delivery

Magalie Roman Salas, Secretary

DC 20036-5694

ORIGINAL
RECEIVED

FEB 2 8 2001

e

February 28, 2001

Federal Communications Commission
445 12th St., S.W., Room TW-B204

Washington, D.C. 20554

COMMIBINGN

1
TELEPHONE (21
FACSIMILE (212} 757-3990

62, RUE DU FAUBOURG SAINT-HONORE
75008 PARIS, FRANCE

TELEPHONE (33 1)53 43 i4 14
FACSIMILE (33 1)53 43 00 23

FUKOKU SEIMEI BUILDING

2-2 UCHISAIWAICHO 2-CHOME
CHIYODA-KU. TOKYD 100-00I |, JAPAN
TELEPHONE (81-3) 3597-8 101
FACSIMILE (B 1-3) 3597-8| 20

2918 CHINA WORLD TOWER I
NO. 1 JIANGUOMENWAI DAJIE
BEIJING. |00004

PEOPLE'S REPUBLIC OF CHINA
TELEPHONE (86-10) 6505-8822
FACSIMILE (86-10) 6505-6830

12TH FLOOR, HONG KONG CLUB BUILDING
3A CHATER ROAD. CENTRAL

HONG KONG

TELEPHONE (852) 2536-9633

FACSIMILE (B852) 25369622

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

130-SAT-AMEND-98. ET Docket No. 98-206

Dear Ms. Salas:
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NGSO/NGSO sharing: options that have been
proposed

1. Band Segmentation between all Applicants (7)

2. Flexible Band Segmentation

v The band is divided among the operational systems
v' The amount of frequency available decreases with number of
systems

3. Homogeneous orbits

4. VGSO exclusive band (same as Option 1 with
advantage granted to HEOs)

9. The Home Zone (SkyBridge proposal) R
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Different status of the different bands

NGSO FSS up-link bands
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Space science

NGSO FSS down-link bands
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Solution for non-fungible bands

Whatever final solution is adopted by FCC, it should

provide each NGSO system access to bands with same
sharing conditions:

10.7-11.7 GHz, 11.7-12.2 GHz, 12.2-12.7 Ghz downlink;

12.75-13.25 GHz, 13.75-14 GHz, 14-14.5 Ghz uplink



Option 1

Band Segmentation between all Applicants (7)
QLeast optimal for all operating systems
QMost sensitive to paper satellites
v Will freeze some frequency bands never used by operating

NGSO systems

QASplit bandwidth increases price of satellites.

v Need for individual transponder for each piéce of spectrum.
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Option 2

Flexible Band Segmentation : The band is divided among operational
systems only

QHigh risk for operational systems

v either accept a very small amount of spectrum incompatible with
broadband operations

v’ or accept risk of seeing bandwidth and capacity decrease with arrival of
new systems

QMajor difficulty to convince investor of viability of business case

QSame problem with split bandwidth as in option 1:
v" need for individual transponder for each piece of spectrum.
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Option 3

Homogeneous Orbits

QNeed to select a standard orbit and to convince all

NGSO systems to abandon their system design for a new
constellation

v" Major patents issue. One system will have a strong leading position
controlling new entries by price of IPR

v Each kind of orbit has its own advantages and drawbacks

QWhat about international systems not serving USA?

v Difficult to impose band planning on global systems on a national
basis

TN
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Option 4

VGSO exclusive band

QEach Orbit has its own drawbacks and advantages

QEach constellation, if provided an exclusive spectrum, would be in
a position to optimize their operation

v However, this is not an OPTIMAL overall solution

QFrequency sharing always has a price; LEO and MEO systems will
have to modify their system and lose capacity to share amongst
themselves

QSome HEO applicants have already expressed their willingness to
cooperate. Sharing among VGSO and other orbit systems is possible

but requires good will

SkyBridge
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Option 4

VGSO exclusive band

QVirgo claims up to 28 identical systems operating co-frequency
v but their application states that Virgo holds all IPR relative to orbits and constellation

v Granting an exclusive band to VGSO will permit them to control new entries in their
exclusive spectrum through IPR price

QDifferent from the Big LEO case. BIG LEOs faced a technical impossibility.
For VGSOs, sharing solutions exist.

QMaking cost reduction the principal design consideration renders sharing
impossible. Such an approach is not compatible with the spectrum
congestion facing operators.

Q Accepting some burden makes sharing possible while increasing
moderately the complexity of ALL concerned systems.

SkyBridge
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The “Home Zone” Approach

v The home zone of a NGSO satellite is a contour around a satellite as
seen from the ground

v In the home zone, the spectrum is segmented between the NGSO
systems

v Outside the zone, the whole spectrum is available

This simple default scenario permits operators to:
v Optimize spectrum resources
v Maximize each system’s capacity

v Guarantee equal access to spectrum for each of the seven
systems

v’ Create incentives for coordination
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Home Zone
Dynamical example with 2 systems

Spectrum available for system:
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The Home Zone Approach

) Some elements of the Home Zone approach remain to be
defined during the NPRM:

v/ Spectrum arrangements in the case of Home Zone events

v' Angular aperture of the Home Zone

v  Specific dispositions (power discrepancies)

v’ Case of more than 2 systems involved in a Home Zone event
v' Use of mitigation techniques for NGSO to optimize spectrum

However, the existing elements of the proposal provide
sufficient confidence that the NPRM will succeed
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The Home Zone Approach
Spectrum arrangements

The bands available to NGSO systems are not fungible

Some systems may have some preferences on which part

of spectrum to operate
v At least, 1 system (Virgo) already made clear where it would prefer
to operate in a Home Zone case involving 2 systems

The most harmonious way to split spectrum in HZ events
v’ can involve consultations among the applicants on their preferences

v Can be based on a balanced burden sharing easily defined over the
number of HZ events
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The Home Zone Approach
The aperture issue

The Home Zone approach has several objectives:

v Allow systems to coordinate in case of coordination failure
= Need to protect the systems

v Provides an incentive for coordination
= Forces the systems to look for a more suitable solution

Different values of the aperture of the HZ will be proposed

v Each applicant will have its own specific idea of the suitable protection from
the HZ.

v The FCC should select ONE value that achieves a proper balance.
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The Home Zone Approach
The power discrepancies

Most of the systems have similar power levels

Where there is a discrepancy, a solution is to increase the
aperture of the HZ for those systems

v" The impact is on both systems
v The more powerful system is more penalized
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The Home Zone Approach
Case with more than 2 systems

The Home Zone concept has an impact only during limited
times (corresponding to HZ events)

v For 2 systems, ~Y% of the time
v For 3 systems , ~X% of the time
v For 4 systems, ~Z2% of the time
v there are no HZ event involving more than 4 systems

Spectrum arrangements can be crafted in the same way
as in the bilateral case

v’ Definition based on the preferences of the applicants

v Orbitography can easily compute HZ events: a balanced spectrum
arrangement can be deployed thanks to that repetitiveness
<ﬂﬁm\;midge
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The Home Zone Approach
Use of mitigation techniques

Operational mitigation techniques can offer NGSO
systems ways to limit the impact of the Home Zone
approach

v A system with satellite diversity can employ the whole spectrum all
the time

+ Circular orbits systems should be able to use such capability
+ HEO applicants may also be able to employ satellite diversity
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The Home Zone Approach
The Virgo example

Tracking strategies :

)

v At least 40° from the GSO arc
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The Home Zone Approach
The Virgo example

Tracking strategies : L E%
v At least 40° from the GSO arc 7( i ‘?:___ i

v Elevation higher than 10° i %}Z/

ZX) /N 7}?\

HEO satellite diversity ;:;:ﬁf

% of time

1 2 3 4
| Number of satellites

g 30 deg of latitude
W 35 deg of latitude
[0 40 deg of latitude
045 deg of latitude
W 50 deg of latitude
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The Home Zone Approach
Conclusion

The Home Zone approach allows NGSO systems to co-
exist even without coordination while optimizing the
spectrum use

It also avoids the need for FCC to micro-manage the
default scenario issue

It is an incentive for NGSO systems to coordinate

It permits NGSO systems with built-in flexibility to
optimize their capacity
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