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SUMMARY

DIRECTV, the nation’s leading DBS service provider, offers innovative and
diverse video programming packagesto tens of millions of viewers nationwide. Its
ability to continue doing so, however, is threatened by interference that would be caused
by the introduction of proposed short-spaced “tweener” satellite systemsthat are at the
heart of this proceeding. DIRECTV urges the Commission in the strongest possible
terms to examine the technical evidence carefully before adopting rules that would
jeopardize the video service on which so many Americans have come to depend.

From itslaunch adozen years ago, DIRECTV has invested billions of dollarsin a
process of constantly upgrading its all-digital technology to increase the number and
variety of its service offerings, from local broadcast and high definition programming to
interactive television and personal video recorders. Such investment and innovation have
been crucial in DIRECTV'’ s efforts to compete vigorously in the MVPD market. At
present, nearly 16 million subscribers— many of whom are underserved or unserved by
terrestrial MV PD aternatives—rely upon DIRECTYV to deliver a clear picture with high
levels of availability and a full suite of services fromits fleet of DBS satellites operating
at three U.S.-licensed orbital |ocations.

This progress has been made possible in large measure by the international
assignment of DBS orbital locations, which effectively established nine-degree spacing
between dlotsdesignated to provide service into the United States. The Commission now
seeks comment on proposals for short-spaced “tweener” systems that would operate

between these nine-degree-spaced satellitesand thereby cut this orbital separation in half



—and in the process fundamentally alter a bedrock assumption upon which DIRECTV
and other DBS operators have predicated their investment, service, and technology
decisions for more than a decade. Such achange, if handled improperly, could threaten
theviability of the DBS service currently enjoyed by tens of millions of Americans.

Of course, no such change is needed for tweener entry. The Commission’s
existing rules contemplate the potentia introduction of short-spaced DBS dots, but only
where they would not “affect” existing operations (as defined in Annex 1 of Appendices
30 and 30A of the ITU Radio Regulations) or have been successfully coordinated with all
affected U.S. systems. Although none of the pending tweener proposals meets either of
these conditions, the Commission’ s International Bureau nonethel ess recently granted
such an application — subject to operation below the interference limits specified in
Annex 1in the absence of successful coordination— contrary to the Commission’s own
construction of the applicable rules. Even so, the question that led the Commission to
initiate this proceeding remains. would the public interest truly be served by creating a
“third way” for authorizing tweeners, counter to internationally recognized norms, in the
absence of coordination?

Creation of such a“third way” — at least as suggested by tweener proponents —
would essentially mandate that the advances made possible by capacity-enhancing
technology developed and deployed by U.S. DBS operators be used to accommodate
short-spaced slots rather than for improved service from existing orbital locations. At the
very least, this means that DBS operators' ability to offer new, innovative services using

these technologies will be sacrificed for tweeners sake. Alternatively, U.S. operators



could buy off tweener operators to decrease interference issues — with the increased cost
ultimately hurting both competition and consumers.

Even more troubling, if the Commission were to licensetweener systems
operating at the power levels currently proposed, the effect on existing DBS operations
(with legacy equipment and existing receive antenna mispointing levels) would be
nothing less than catastrophic. For example, a substantial number of current DIRECTV
subscribers— up t050% in some areas— would lose service entirely due to interference
from tweener systems, while the remainder would suffer asignificant decrease in signal
availability. DIRECTV’s only choice to maintain its current quality of serviceto
consumers would be to make its signal's more resistant to tweener interference by
increasing the amount of error correction coding applied to itssignas However, doing
so would substantially reduce system capacity. Thiswould result in DIRECTV having to
drop national programming currently provided to its DBS customers, decreasing the
diversity that has been a hallmark of DBS service

The Commission’s creation of a*“third way” for tweener entry into the US DBS
market could effectively amount to a unilateral revision of the Region 2 BSS Plan in and
around the portion of the orbital arc serving North and South American countries. As
such, it would short circuit the ITU’s process of inter-system coordination that has been
in effect since the inception of the Region 2 Plan and undermine the Commission’s own
longstanding policy of allowing satellite operators to negotiate coordination agreements
on their own behalf — essentially replacing them with a standing offer of agreement by
the U.S. government to any administration that sponsors atweener. It would also enable

foreign administrations to act as “ gatekeepers’ with effective veto power over changesto



DBS servicerules. For example, had the Commission permitted indiscriminate tweener
entry five years ago, it could never have allowed the initiation of spot beam service
without consulting tweener operators home administrations.
In such circumstances, the Commission must examine tweener proponents’ claims
of public interest benefits very carefully, as not one of them withstands serious scrutiny.
=  Tweenerswill not be used for new entry — tweener applicants instead seek to
sell their capacity back to DIRECTV and EchoStar.
= Tweeners are not the only option available for expansion of DTH capacity —
there is aternative spectrum already available for DTH service.
= And tweeners will not present a meaningful opportunity to improve spectral
efficiency — they will simply expropriate capacity created by the technological
investments of the existing DBS operators
If the Commission nonetheless concludes that creating a “third way” for tweener
entry would serve the public interest, such a mechanism, at a minimum, must not
jeopardizeexisting service to the tens of millions of current DBS subscribers or preclude
futureinnovation that is crucial to the ability of DBS to compete in an increasingly
crowded field of video delivery options. At the very least, the Commission should take
careful note of theinternational consensus reached after years of painstaking analysis for
the more comprehensive replanning of the BSS band in ITU Regions 1 and 3 for digital
transmission. The result of these efforts was a protection criterion of 21 dB aggregate C/I
based on larger orbital spacing (at least six degrees) and larger receive antennas (60 cm)

than the tweeners propose.



If the Commission decides to create an entry route for tweeners outside
established coordination procedures, it must undertake a similarly rigorous technical
review and ensure that the new regime both protects legacy DBS consumers and allows

for future development of U.S. DBS providers.
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DIRECTV, Inc. (“DIRECTV”), the nation’ s leading Direct Broadcast Satellite
(“DBS") service provider, hereby responds to proposalsto create new “tweener” DBS
slots that would halve the nine-degree spacing established under the ITU’s Region 2
Broadcast Satellite Service Plan (the “Region 2 Plan”) for service into the United States.*
DIRECTV understands the facial allure of such proposals. If additional orbital locations
can be made available for such service, this valuable spectrum could be put to more
intensive use, creating additional capacity for direct-to-home (“DTH”) services and the
potential for entry into the multichannel video programming distribution (“MVPD")
market.

However, enthusiasm for this prospect must be tempered by the realization that
tens of millions of U.S. consumers already subscribe to DBS services provided from

existing DBS slots. Were the Commission to authorize tweener systems to operate in the

! See Amendment of the Commission’s Policies and Rules for Processing Applicationsin the Direct

Broadcast Satellite Service, 21 FCC Rcd. 9443 (2006) (“Tweener NPRM”).



manner they have proposed,? reduced orbital spacing (and the consequential increasein
interference) would cause atotal loss of service for up to half of theexisting DIRECTV
DBS subscribersin some areas (or reduce DIRECTV'’ s capacity commensurately),
preclude future service innovations, reduce the diversity of video channels available, and
otherwise undermine the service offering that DIRECTV has developed by investing
billions of dollarsin advanced technology. The result would be afar less capable
operator at atime when MVPD competition is becoming increasingly fierce. Moreover,
the deterioration of service would be felt most acutely by those in rural and other areas
underserved or unserved by terrestrial alternatives.

DIRECTYV thus urges the Commission in the strongest possible terms to proceed
with caution inthisarea. Given the availability of alternative spectrum and the
“gatekeeper” role tweeners would play with respect to future U.S. modifications to the
Region 2 Plan, it isnot at all clear that creating an aternative method outside of those
already available inthe Commission’s rules and the ITU Radio Regulations for tweener
entry would serve the public interest. If it isto proceed at all, the Commission must at a
minimum ensure that the new conditions for market entry are appropriately tailored to
protect against unacceptable levels of interference to existing DBS operations and ensure

flexibility for future innovation.

2 SeeFCC File No. SAT-PDR-20020425-00071 (“SES Application”), dismissed by Letter from Robert
G. Nelson, FCC Satellite Division, to Nancy J. Eskenazi, SES AMERICOM, Inc. (Nov. 29, 2006);
FCC File Nos. SAT-LOI-20050312-00062 and -63 (“ Spectrum Five Application”). In addition,
proposed modifications to the Region 2 Plan for additional tweener systems have also been submitted
by the United Kingdom at 96.5° W.L. and 123.5° W.L (designated IOMBSS-1 and -2) and at 114.5°
W.L. (designated USAT-S2); by the Netherlands at 125° W.L. and 114.5° W.L. (designated SF-BSS5
and NSS-10 BSS); and by Bermuda at 96.2° W.L. (designated BERMUDASAT-1).



The U.S. DBS Industry Has Built a Technologically Advanced System in

Reliance Upon and Optimized for a Nine-Degree Orbital Spacing

Environment

When DIRECTV launched its nationwide service a dozen years ago, it had two

DBS satellites operating on 27 frequencies from a single orbital location, providing
service to consumers using 45 cm receive antennas. DIRECTV offered what was at that
time arevolutionary service — 150 channels of video programming delivered with digital
clarity throughout the country. In just over one year, DIRECTYV attracted amillion
subscribers In the years since, DIRECTV has constructed, launched, and begun
operating seven more DBS satellites, including the first such satellite that uses spot
beams to achieve the frequency reuse necessary to support the delivery of local broadcast
signalsin markets throughout the country. DIRECTV has expanded these operations to
include DBS frequencies from three orbital locations, and has designed mass-market
subscriber antennas and set-top boxes (“STBS’) capable of receiving signals from al
three slots at once.

Today, nearly 16 million subscribers — many of whom are underserved or
unserved by terrestrial MV PD alternatives —rely upon DIRECTV to deliver over 250
channels of al-digital video and audio programming, including the most comprehensive
collection of sports programming availabe from any MVPD. In addition, DIRECTV
offers awide variety of foreign programming in multiple languages, including Russian,
Hindi, Tamil, Telugu, Gujarati, Bengali, Cantonese, Vietnamese, Tagalog, Italian,
Ukrainian, Polish, Arabic, Mandarin Chinese, and Korean.

DIRECTV aso contributed to the evolution of television technology with its on

screen electronic program guide, pay-per-view ordering by remote control, digital video



recorder services, interactive features, HD programming, and quality customer service.
Its serviceis delivered to private homes, multi-dwelling units, airports, hotels,
restaurants, hospitals, and office buildings. DIRECTV has also branched out to serve
mobile platforms, such as airplanes, automobiles, pleasure boats, and portable
electronics. With al of thisinvestment and effort, perhaps it should come as no surprise
that DIRECTV has received four Emmy Awards for itsinnovations, and is consistently
ranked as aleader in customer satisfaction by J.D. Power & Associates and the American
Customer Satisfaction Index (“ACSI”).2 Indeed, one of DIRECTV’ s most recent
developments— SATGO, athree-in-one portable device that integrates a satellite antenna,
receiver, and flat screen LCD monitor that allows consumersto get DIRECTV servicein
unconventional viewing places— will be honored with a Best of Innovations Award at the
2007 Consumer Electronics Show.*

By any measure, DBS has been a smashing success story. Y et some of the very
technol ogical advances that have led to increased capacity and improved availability for
DBS service are now cited by tweener proponents as a basis for abrogating the

international consensus for nine-degree spacing in the Region 2 Plan.

See First Quarter Scores. Utilities; Transportation & Warehousing; Information; Health Care & Social
Assistance; Accommodation & Food Services (May 16, 2006), available at

http:/Mww.theacsi .org/first_quarter.htm (access permitted only to registered users). Established in
1994, the ACSI is a uniform and independent measure of household consumption experience that
tracks trends in customer satisfaction. The ACSI is produced by the Stephen M. Ross Business School
at the University of Michigan, in partnership with the American Society for Quality (ASQ) and the
international consulting firm, CFl Group.

See CES Innovations 2007 Award Honorees— Portable Electronics: Audio/Video (available at
http:/Avww.cesweb.org/attendees/awards/innovations/rd_2007honorees.asp?category=138).




. The Commission Must Continueto Protect the Reasonable Expectations of
DBS Operators and Subscribersin the United States

A. Current Processing Rules Provide Such Protection

Before consideration of apotential new avenue for tweener entry, it isworth
reviewing the avenues already available. The Commission’s current rules aready
contempl ate the possibility of applications to provide DBS service into the United States
from orbital locations other than the eight slots alocated to the U.S. under the Region 2
Plan under certain conditions. For example, Section 25.148(f) requires that

DBS operations must be in accordance with the sharing criteria and

technical characteristics contained in Appendices 30 and 30A of the ITU’s

Radio Regulations. Operation of systems using differing technical

characteristics may be permitted, with adequate technical showing, and if

arequest has been made to the ITU to modify the appropriate Plansto

include the system’s technical parameters®
In addition, Section 25.114(d)(13)(ii) requires applicants seeking to use assets not
specified in the Region 2 Plan to provide analyses of the proposed tweener system with
respect to the coordination triggers set forth in Annex 1 to Appendices 30 and 30A of the
ITU Rules® Asthe Tweener NPRM explains, these analyses are intended to demonstrate
how the proposed tweener system would affect operating DBS systems and those systems
that are subject to pending Region 2 modification proposal s/

Accordingly, as described in the Tweener NPRM, tweener applications can be

divided into three distinct categories:

5 47 CF.R.§25.148(f).

® 47 CF.R. § 25.114(d)(13)(ii).

" Tweener NPRM ] 29.



1. The applicant has demonstrated that the proposed tweener system would not
affect the systems of other U.S. DBS service providers as defined by the ITU
in Annex 1 of Appendices 30 and 30A;

2. The applicant’s proposed tweener operationswould exceed the ITU trigger
levels but the applicant has negotiated an operating agreement with all
potentially-affected U.S. DBS service providers; or

3. The applicant’s proposed tweener operations would exceed the ITU trigger
levels, but the applicant has not reached agreement with all potentially-

affected U.S. DBS service providers and those service providers oppose the
application.®

Applications that fall into the first category do not exceed the coordination triggers
established under the ITU’s Rules, and therefore by definition do not adversely affect the
interference environment anticipated by U.S. DBS operators. Applications that fall into
the second category have been successfully coordinated with al affected U.S. DBS
operators, demonstrating a consensus that both the existing and proposed DBS systems
could operate harmoniously. DIRECTV agrees with the Commission that, in either of
these two scenarios, the Commission can proceed to process and take action upon a
tweener application consistent with its existing rules.”

Applications that fall into the third category, however, present adifferent case.
By definition, such applications involve tweener systems that propose to exceed the ITU
coordination triggers but have not reached agreement on acceptable modes of operation
with affected U.S. DBS systems Here again, DIRECTV agrees with the Commission’s
conclusion that, under existing rules, such applications could be placed on public notice

for comment but could not be granted unless and until agreements were reached with all

& |d.f40.

° 1d. 141



affected U.S. systems*® Such aconclusion is completely consistent with rational
spectrum management, current practice and precedent.

Given the Commission’s construction of its own rulesin the Tweener NPRM,
DIRECTV was surprised and dismayed by the International Bureau’ s recent decision to
grant the tweener application filed by Spectrum Five While acknowledging that the
proposed tweener would exceed ITU triggers and had not yet been coordinated, the
Bureau nonethel ess found that it could process the application because Spectrum Five
had “shown a willingness to modify the technical characteristics of its system to achieve
a coordination agreement with the existing DBS operators.”*? This holding is directly
contrary to statements in the Tweener NPRM, which the Bureau did not discuss at all.
Moreover, the Bureau’ srationale is particularly curiousin light of the fact that, since
filing its application in March 2005, Spectrum Five has not only failed to complete
coordination with affected U.S. DBS systems — it has not even contacted DIRECTV's
technical staff to begin that process even though DIRECTV and the Commission provided
contact information over 18 months ago.”® The Bureau order sought to maintain some
semblance of the status quo by limiting Spectrum Five' s operations to levels that do not

exceed ITU coordination triggers in the absence of agreement from all affected DBS

0 4.

1 See Spectrum Five, LLC, DA 06-2439 (Int’| Bur., rel. Nov. 29, 2006) (“Spectrum Five Order”).
DIRECTYV intendsto file an application for review of this order by the full Commission. The Bureau
also granted (with similar conditions) an application filed by EchoStar for a system that would be a
tweener with respect to Canadian BSS locations. See EchoSar Satellite, LLC, DA 06-2440 (Int’| Bur.,
rel. Nov. 29, 2006).

12 gSpectrum Five Order 1 29.
B oSee, e.g., Letter from Kathryn O’ Brien, FCC International Bureau, to Head Frequency Planning and
Coordination Section, Radiocommunication Agency Netherlands (May 19, 2005) (inviting operator-to-
operator coordination discussions).



operators. Still, processing the application in the absence of coordination with affected
U.S. operators sets a dangerous precedent of putting the cart before the horse for
international satellite spectrum issues.

Setting this aberration aside, DIRECTV submits that the rules currently in place
serve the public interest well. First, they alow tweener entry where the additional
interference caused by short-spaced operations would be deemed acceptable under an
international standard and would have essentially no cognizable effect on existing DBS
operators. Second, they allow tweener entry even where short-spaced operations would
have a cognizable effect, so long as the affected parties can successfully coordinate their
operations. Here again, atweener can gain entry to the U.S. market so long as it does not
disrupt the reasonabl e expectations of DBS operators and subscribersin the U.S.
DIRECTYV believes that these two avenues for entry should remain available for tweener
applicants. Indeed, the process of coordination under ITU rules appears to be what
tweener proponents themselvesprefer. As SES put it in opposing this rulemaking:

A fair and effective processis aready in place governing proposals for

DBS satellites at new orbital locations. This process, contained in

Appendices 30 and 30A of the [ITU] Radio Regulations, isincorporated in

the Commission’s rulesfor DBS systems. . . . As pointed out in the

comments, the Commission has aready held that the existing procedures

fully meet these goals.™*

Third, the existing rules protect those reasonable expectations in cases where
proposed tweener operations would affect established DBS assignments and no

coordination agreement has been reached. One of the key questions posed in this

proceeding is whether the Commission should establish some*“third way” that could be

¥ See Reply Comments of SES Americom, filed in Rpt. No. SPB-196, RM No. 10804, at 3 (filed Feb.

13, 2004); Consolidated Response of Spectrum Five LLC, File Nos. SAT-LOI-20050312-00062 and -
63, atii, 5 (filed June 1, 2005).



used to process tweener applications to conclusion in this third scenario — effectively
offering terms under which the United States would deem a tweener system coordinated
even in the absence of agreement from U.S. operators.

B. I f the Commission Decidesto Proceed with a“ Third Way” for Tweener
Processing, It Must Recognize Certain Realities

In determining whether the public interest would be served by establishing such a
“third way” for tweener authorization, the guiding principle should be smple: “First, do
no harm.” In other words, the crucial consideration here is that the Commissionis not
starting with ablank page. Rather, it must assess the public interest in light of the fact
that tens of millions of Americans across the country now rely upon DBS service to
deliver awide variety of innovative audio and video programming with advanced
features and digital clarity.

Thisinstalled base of subscribers includes approximately 10 million 45 cm
receive antennas, and 2-3 times that number of STBs based on MPEG-2 compression and
QPSK modulation. Moreover, astudy commissioned by DIRECTV has established that
DBS receive antennas have pointing errors that vary fairly uniformly between 0° and
nearly 2.5° away from the target satellite™> While this may seem to be afairly high
degree of mispointing, it isnot surprising in an environment historically characterized by
nine-degree satellite spacing and receive antennas with fairly wide beamwidth,® many of
which consumers installed themselves. Absent a Commission mandate that U.S. DBS

operators visit each subscriber’ s home to replace existing receive antennas and STBs with

' See RKF Engineering, LLC, “DIRECTV Pointing Accuracy” (Aug. 2005) (“ RKF Pointing Sudy”),
attached hereto as Appendix A.

16 Note that the 3 dB beamwidth of a 45 cm consumer antenna at 12.45 GHz is approximately 3.75°.



the latest technology and to re-point those recelve antennas more accurately — a process
that would cost billions of dollars and occasion untold consumer disruption — those facts
are an unalterable part of the DBS landscape that tweeners propose to enter.

Conversely, tweeners face different, but no less important, realities — the most
important of which isthe fact that there are U.S. DBS satellites already operating just 4.5°
from their proposed orbital locations. Even were tweeners allowed to operate at the high
power levels they have proposed, the interference they would receive from these existing
DBS operations would be significant. Indeed, as shown in Table 1 below, using any dish
gmaller than 75 cm, the ratio of their carrier-to-interference (“C/I”) levels would be lower
than the aggregateinterference ratio for co-channel signals adopted by WRC-2000 to
protect the new digital BSS assignments for purposes of replanning the BSS band in

Regions 1 and 3 (i.e., C/l of 21 dB)."

0°MP | 0.5° MP 0° MP 0.5° MP 0°MP | 0.5° MP
DMA | City 45cm 45cm 60 cm 60 cm 75cm 75cm
Rank (dB) (dB) (dB) (dB) (dB) (dB)
1 New York 15.0 12.4 19.4 18.5 21.4 20.5
2 Los Angeles 17.4 14.8 21.1 20.2 23.0 22.2
3 Chicago 16.1 13.6 20.2 194 22.1 214
4 Philadelphia 15.4 12.8 19.8 18.9 21.7 20.9
5 San Francisco 16.2 13.2 19.9 18.9 21.8 20.9
6 Boston 13.7 11.2 18.4 17.4 20.3 19.5
7 Dallas-Ft. Worth 18.2 15.7 21.8 21.0 23.8 22.9
8 Washington DC 16.2 13.6 20.4 19.6 22.3 21.5
9 Detroit 16.1 13.2 20.3 19.3 22.2 21.3
10 Atlanta 17.1 14.8 20.9 20.2 22.8 22.2

Table 1. C/I values (with and without mis-pointing) into USAT-S1 MOD-A from
DIRECTV 4Sand EchoStar 8 National Beams

17" See|TU Radio Regulations, Appendix 30, Annex 5, § 3.4.

10




Thisis abest case (as opposed to aredlistic) scenario, asit reflects a tweener operating at
requested power levels, rather than those required to prevent harmful interference to
ongoing U.S. operations!®

Y et, tweener operators would also enjoy certain advantages over incumbent DBS
operaors. Specifically, atweener operator can employ new technologies for its systems
and subscribers from the beginning, without concerning itself with backward
compatibility with a legacy service, which would dramatically improve performance. For
example, using MPEG-4 compression (rather than MPEG-2) and advanced coding
techniques (such as DV B-S2), atweener operator can amost quadruple the capacity
available at a given power level when compared to that achievable by legacy DBS
systems Accordingly, atweener system operating at the power levels proposed to date
would have considerably more capacity throughout CONUS than do legacy DBS
systems.

Focusing on C/I values, the Tweener NPRM expresses reluctance to establish
asymmetriesin the Commission’s rulesthat would create two different classes of DBS
service™ Yet, as discussed above, tweeners are bound to have lower C/I values even if
they were granted all that they have requested. Nonetheless, because of the technological
advantages they could enjoy as atotally new service, tweeners would actually have more
capacity with those C/I values than legacy DBS systems now have with higher C/I

values. Thus, to the extent the Commission is concerned about creating two

18 This analysis also anticipates | ess antenna mispointing for tweener receive antennas than has been

found for those of legacy DBS subscribers— a reasonable assumption given the imperatives a tweener
operator would face from the start due to decreased orbital spacing.

¥ Tweener NPRM 1 44.

11



asymmetrical varieties of DBS service, it is actually the current tweener proposal's that

would lead to thisresult. There is no reason to advantage latecomersin thisway at the

expense of industry pioneers.

Accordingly, any action the Commission may take in this proceeding must be
informed by rigorous technical anaysis that reflects the underlying redlities of the
situation in the band. Tweener systems start from a different baseline than do legacy
systems, with each enjoying relative advantages and disadvantages. Asdiscussedin
more detall below, if the Commission isto adopt a“third way” for tweener entry, it must
be sure that the rules adequately protect the interests of tens of millions of American DBS
subscribers, as well asthe billions of dollarsinvested by the U.S. DBS industry to
develop and deliver that service.

[11.  AsProposed, High-Power Tweener Operations Would Substantially Degrade
or Even Preclude Service Provided by U.S. DBS Operators— Both Today and
in the Future
The pending tweener proposal's contemplate operations at power levels equal to or

even greater than those currently used by U.S. DBS operators. As discussed below, such

high-power operations would have a very serious detrimental effect on existing DBS
systems and their subscribers across the country. Indeed, the effect of interference from
tweenersis easy to predict: many subscribers would lose service altogether, while others
would suffer increased service outages. The only alternative U.S. DBS systems would
have to respond to such tweener entry would be switching to more robust but less

efficient transmission and coding schemes that would result in asignificant reductionin

capacity to carry programming.

% Moreover, tweener proponents would still have the option to seek agreement from U.S. DBS operators

for different operating parameters (such as higher power levels).

12



The cumulative effects of such tweener operations would set U.S. DBS service
back substantially inits ability to compete with other MV PDs both now and in the future,
at atime when competition is becoming fiercer than ever. Moreover, the effect of the
degradation of, and limitations on, DIRECTV'’ s services caused by tweeners operating as
currently proposed would be borne most heavily by those in underserved and unserved
areas, who have no good alternative if their DBS service is compromised.

A. Under Current Operating Conditions, Many Existing DBS Subscribers

Would Lose Service Upon the I ntroduction of High-Power Tweener
Systems

In order to evaluate the potentia effect of high-power tweener operations such as
those proposed in the ITU filings by other countries, DIRECTV performed a simulation
to predict the percentage of subscribers that would lose service altogether in the presence
of such short-spaced satellites. For purposes of these simulations, DIRECTV assumed
that tweener systems with the parameters proposed by the U.K. were operating at 105.5°
W.L. and 96.5° W.L., and assessed the effect on service from a satellite with the
characteristics of DIRECTYV 4S operating at 101.2° W.L. The simulation assumes that
(1) al subscribers have a single feed antenna; (2) pointing errors are consistent with the
measured values found in the RKF Report (i.e., auniform distribution between 0° and
2.5° mispointing in all directions); and (3) subscribersin all areas of the country have at
least 1 dB clear sky link margin under current conditions.?

For each latitude and longitude in CONUS, the simulation generated 10,000

pointing error values according to the distribution found in the RKF Report. Figurel

2l Thisassumption is based on the fact that, absent at least some link margin, customers would likely

suffer frequent signal interruption and would have aready taken action to have their antennas re-
pointed. Any pointing error too great to meet thisinitial 1 dB clear sky margin was excluded.
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shows the percentage of subscribers predicted to lose servicedue to the increased levels

of interference caused by these tweeners.

B 90% to 100%

Il 80% to 90%

70% to 80%

| 60% to 70%

50% to 60%

Ml 40% to 50%

Bl 30% to 40%
B 20% to 30%
10% to 20%

Figure 1. Percentage of SubscribersL osing Service Dueto Tweeners
Asthe figure shows, loss of service would be as high as 50% in some areas, and
significant in all areas, of the country.

To further demonstrate the magnitude of the problem, DIRECTV prepared
another analysisin which it determined the signal availability as a function of antenna
pointing error. This analysis depicts service availability from DIRECTV 4S for pointing
errors up to 1.5°, both before the introduction of tweeners and then assuming that tweener
systems with the characteristics proposed by the U.K. are operating at 105.5° W.L. and

96.5° W.L. The results are depicted in Figure 2 below.
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0.5° Pointing Error 1° Pointing Error 1.5° Pointing Error
No Tweeners No Tweeners No Tweeners

99.9%

Bl 99.8%

99.7%

[ 99.6%

0.5° Pointing Error 1° Pointing Error 1.5° Pointing Error Bl 99.5%

99.3%

99.2%

With Tweeners With Tweeners With Tweeners 99.4%
E

99.1%

99.1% or less

I No Service

Figure 2. Availability After Introduction of Multiple Tweeners

As can readily be seen, the presence of such tweener systems creates so much
interference that, with just 1° antenna mispointing, it passes a critical threshold and
causes atotal disruption in servicesto most of the country. Because of this*“cliff effect,”
a DBS subscriber whose antennais mis-pointed by 1° or more simply would not receive
any service at al unless DIRECTV changed to a more robust transmission scheme—
which would, as discussed below, result in asignificant loss of capacity. Moreover, even
with pointing errors as small as 0.5°, such tweeners would decrease availability markedly
in asubstantial portion of CONUS. Such a decrease in availability would undoubtedly
have significant commercial implications, since cable operatorsin particular have
continually seized upon intermittent interruptions in DBS service as an advertising tool to

attract new customers. By exacerbating the problem, tweener interference would hand
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MV PD rivals fresh ammunition to use against DBS operators while at the same time
diminishing their ability to respond.

B. Alternatively, U.S. DBS Systems Could Protect Existing Subscribers At
the Cost of Significant Reductionsin Capacity

Rather than allow the service degradations that tweeners would cause, DIRECTV
would be required to respond by increasing the error correction (and thereby decreasing
the efficiency) of itscoding from that now used on its DBS transmissions. Such a change
would, of course, result in the loss of system capacity — or, more accurately, an effective
transfer of such capacity to neighboring tweener systems.

Because of variations in the atmospheric conditionsacross the country, the coding
necessary to maintain quality of service for subscribersin some areas of the country is
less efficient than in others. But DIRECTYV isnot able to tailor its signal and service
characteristics on aregion-by-region basis (beyond regional differences already built into
its beam patterns). Rather, for its national beams, DIRECTV must assess its capabilities
on anationwide basis. It could transmit a more robust video signal to compensate for
tweener interference by using a less efficient coding rate and dedicating more bits to error
correction — but the same coding would apply across the country. Thus, DIRECTV must
determine the level of service quality (i.e., availability) to protect for all of its subscribers
—which necessarily means that some will be overprotected (an inefficient use of
spectrum) while others will be underprotected (and experience more frequent outages or
even atotal loss of service).

The Commission must also bear in mind that tweener interference comes on top
of two other potential interference sources in the band — non-geostationary orbit Ku-band

satellite systems (“Ku-NGSO”) and the terrestrial fixed service known as Multichannel
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Video Distribution and Data Service (“MVDDS").? Each of these servicesis entitled to
impose a 10% increase in unavailability on the entire population served by DBS. Now
tweeners propose to further complicate the interference environment. It isinstructive to
note that an applicant seeking a new or modified digital television station allotment must
demonstrate that the requested change would not subject more than two percent of the
popul ation served by another station to interference — and no new interference is alowed
to a station already receiving interference to more than ten percent of its population.23
DIRECTYV submits that the Commission should show at |east the same level of concern
for disruption to DBS subscribers as it does for digital broadcast television viewers.

C. High-Power Tweener Systems Would Continue to Affect U.S. DBS
Service Well I nto the Future

As the Commission considers the possibility of creating a“third way” for tweener
processing, it must assess the long-term implications of such an approach. The creation
of a“third way” would essentially constitute an offer of agreement by the U.S.
government to any administration that sponsors atweener. Assuch, it would short circuit
the ITU s process of inter-system coordination that has been in effect since the inception
of the Region 2 Plan, as well as deviating from the Commission’s well -established policy

of allowing satellite operators to negotiate their own coordination agreements. Once

% See Amendment of Parts 2 and 25 of the Commisson’s Rules to Permit Operation of NGSO FSS

Systems Co-Frequency with GSO and Terrestrial Systems in the Ku-Band Frequency Range, 16 FCC
Rcd. 4096 (2000) (“Ku-NGSO Order”); Amendment of Parts 2 and 25 of the Commission’s Rulesto
Permit Operation of NGSO FSS Systems Co- Frequency with GSO and Terrestrial Systemsin the Ku-
Band Frequency Range, 17 FCC Rcd. 9614 (2002) (“MVDDS Order™).
# Se47CFR.§ 73.623(c)(2). The Commission imposed a similar restriction on the waiver granted to
Qualcomm in connection with its proposed MediaFl o deployment. See Qualcomm Inc. Petition for
Declaratory Ruling, 21 FCC Rcd. 11683 1 30 (2006).
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deemed coordinated by the U.S.,** —atweener system would be eligible for entry into the
Region 2 Plan. Thereafter, such atweener system would be entitled to protection against
any future modifications by adjacent systems. Thiswould essentialy establish tweeners
—and the foreign administrations that license them — as gatekeepers over future
improvements and innovations in U.S. DBS technol ogy.

Today, with the nearest Region 2 assignment serving areas contiguous to the
United States spaced eight or more degrees away from central U.S. assignments,25 the
most significant potential impact of a proposed change by aU.S. operator is the effect on
other U.S. DBS systems. However, if atweener were introduced into the equation, the
Commission would no longer be free to make and effectuate an essentially domestic
decision on whether a proposed modification to a DBS authorization would serve the
public interest. Rather, any significant modification would almost certainly exceed ITU
coordination triggers and require agreement from affected tweeners and their
administrations before the changes— no matter how beneficial the Commission has found
them to be— could be implemented and entered into the Region 2 Plan.?®

Had tweeners been part of the Region 2 Plan just five years ago, they would have

had standing to block the introduction of spot beam technology, which has revolutionized

A proposed tweener system would still have to coordinate with all other affected administrations, but

in the arc from 101° W.L. to 119° W.L., the United Statesis likely to be by far the most difficult of the
existing assignments in the Region 2 Plan to protect. However, some tweener filings have priority
over others. For example, the Netherlands' ITU filing for Spectrum Five haslower priority than a
U.K. filing for SES at the same 114.5° W.L. orbital location. See Spectrum Five Order §36. Such co-
frequency, co-coverage systems would obviously be mutually exclusive.

% For example, Canada has been assigned BSS locations at 91° WL and 129° W.L ., while Mexico has
been assigned 78° W.L. and 127° W.L. dots to serve the northern portion of that country.

% While atweener system that gained entry into the Region 2 Plan either because it did not exceed any of
the ITU coordinationtriggers or reached agreement with all affected operators would also be protected,
itislikely that the resultant “reference interference situation” for such atweener network would not

unduly constrain future proposed US modifications to the Plan.

18



DBS service by enabling the provision of local-into-local transmissions. Today, tweeners
could block the introduction of new technologies. For example, DIRECTV recently filed
an application for the DIRECTV 13 satellite, which has been specifically designed to
provide DBS service to small (8”-12") receive antennas on mobile platforms, especially
automobiles?’ Asthe technical submission in that application demonstrates,
DIRECTV’s proposed operations at the 110° W.L. location would not exceed the ITU
coordination triggers for any system (other than DIRECTV’ s own satellites) in the
Region 2 Plan— but would affect the tweener systems proposed by both SES and
Spectrum Five?® Accordingly, if the United States acquiesces to the current proposals
for entry of those systemsin the Region 2 Plan, those operators and their licensing
administrations would be in a position to dictate whether DIRECTV will be able to offer
this exciting new service innovation to U.S. consumers, and if so, under what conditions.
Creating such “ gatekeepers’ could compromise the ability of the U.S. DBS industry —
and the Commission — to introduce innovative technologies and services. Thus, in
determining the public interest implications, the Commission must recognize that
authorizing tweener entry today has serious consequences for its ability to authorize
improvementsin U.S. DBS operations in the future.

In addition, the Commission has recognized that certain unconventional DBS
innovations may be particularly susceptible to tweener interference. For example, KVH

Industries manufactures small DBS receive antennas for use on automobiles and other

" See FCC File No. SAT-RPL-20060119-00005. The Tweener NPRM incorrectly asserts that no U.S.
DBS applicant has specified subscriber antennas smaller than 45 cm. See Tweener NPRM 1 61. In
fact, the Commission submitted a modification request to the ITU for DIRECTV 13 that included
antennas as small as 25 cm.

% SeeFCC File No. SAT-RPL -20060119-00005, Narrative at Appendix D.
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vehicles,? enabling tens of thousands of consumers to receive DIRECTV programming
in amobile environment. Similarly, Boeing has noted the use of small receive antennas
for aeronautical DBS services.® JetBlue Airways, for example, provides 36 channels of
DIRECTYV servicein every seat on over 350 flights per day to nearly 15 million
passengers per year, and has installed in-seat video systemsin 226 aircraft owned by
other commercia operators® The systems of both KVVH and JetBlue use receive
antennas that are smaller than 45 cm, yet have sufficient link margin in the current nine-
degree spacing environment. These systems would not be protected against interference
from tweeners, endangering nascent businesses that target mobile consumer applications
and severely hamstringing such innovation going forward.*

Moreover, as discussed above, DBS operators have invested billions of dollarsin
an ever more intense effort to develop and deploy technol ogies that will make the most
efficient use of valuable DBS spectrum/orbital resources. These innovations have been
necessary to maintain DBS' s position in avery competitive MVPD marketplace. If
allowed to operate as proposed, high-power tweeners would set DBS back substantially
just as competition from new platforms (e.g., the Internet and wireless networks) and new
providers (e.g., AT&T and Verizon) istaking hold. Service enhancements that would
have continued the course of improvements that subscribers have come to expect from

DBS would, in the presence of tweeners, instead be needed just to get back to where

2 Tweener NPRM 1 59.
0 1d. 7 60.

31 See JetBlue Airways Corporation, Form 10-Q, at 10, 16 (filed Oct. 24, 2006) (available at
http://www.sec.gov/Archives/edgar/data/1158463/000095013606008796/filel.htm); JetBlue Airways

web site (available at http://www.jetblue.com/about/whyyoulllike/about why7.html).
¥ See Tweener NPRM 1 61.
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DIRECTV istoday. Indeed, other MV PDs are sure to seize upon any diminution in
availability as a competitive advantage, as they have in the past. In addition, any
resulting diminution in service quality would fall especialy hard on those in areas
underserved or unserved by terrestrial alternatives, who depend upon DBS as the only
source of top-quality video entertainment. The Commission must remain especially
mindful of these consumers as it considers whether and under what conditions to
authorize tweener services that exceed I TU triggers and have not been coordinated with
existing providers.

D. DBS/DTH Operationsin Europe Do Not Support the Fead bility of
Accommodating High-Power Tweener Operations

DIRECTYV raised many of these same concerns in comments on the pending
foreign tweener applicationsfiled by SES and Spectrum Five. Those applicants
attempted to allay such concerns by asserting that the experience of DBS/DTH operators
in Europe, using satellites spaced 4.3° or less apart, shows that reduced orbital spacing
can be accommodated while still preserving acceptable interference levels for existing
DBS operators.*® AsDIRECTV has demonstrated in those proceedings, this assertion is
both conceptually flawed and factually inaccurate.

As a conceptual matter, satellites operating in close proximity can share spectrum
where one or both of them is not operating at full power with fully loaded transponders,
or through the use of larger receive antennas that afford more off-axis discrimination.

Such approaches have, for example, made two-degree spacing the norm for U.S.-licensed

3 See eg., Letter from Diane C. Gaylor, SES AMERICOM, Inc., to Marlene H. Dortch, Secretary,
Federal Communications Commission, Rpt. No. SPB-196/SAT -PDR-20020425-00071, at 1 (June 15,
2004) (“SES June 15 Submission”) (discussing “satellite operations in the European market, where
DTH satellites operate successfully with co-coverage neighbors spaced less than or equal to 4.3°");
Spectrum Five Application, at 4 (citing SES Astra's operations for the proposition that the “provision
of BSS from satellites spaced substantially less than nine degrees apart is aready common in Europe”).
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FSS satellites. However, these strategies are not available in the U.S. DBS market, which
is characterized by high power satellites transmitting as much programming in each
transponder as current technology will allow to small consumer receive antennas.

By contrast, no one should labor under the misimpression that European operators
are actually providing DBS/DTH services using co-frequency transmissions from
satellites spaced | ess than or equal to 4.3° apart. Rather, as documented by DIRECTV 3
the satellites cited by SES and Spectrum Five do not all provide co-frequency DBS/DTH
services. Instead, in the European sharing case, only one satellite provides such services
while the rest provide very different services (e.g., lower power, not full transponders)
with much less potential to cause interference. In addition, European DBS/DTH
consumer receive antennas are generally 60 cm or more in diameter, whereas millions of
U.S. DBS subscribers use 45 cm antennas. Accordingly, proposals to introduce short-
spaced, full power operations with fully loaded transponders into an aready heavily used
U.S. DBSband cannot be accommodated using the same strategies that have alowed
close proximity operations of other satellites providing other servicesover Europe.

Faced with this evidence, the point is now conceded.® Instead, both tweener
proponents now assert that the true impact of adjacent satellite interference is best

measured by the interference level received by existing DBS systems, expressed relative

3 Seeletter from William M. Wiltshire, DIRECTV Enterprises, LLC, to Marlene H. Dortch, Secretary,
Federal Communications Commission, Rpt. No. SPB-196/SAT -PDR-20020425-00071 (July 23, 2004).

¥ See e.g., Letter from Phillip L. Spector, SES AMERICOM, Inc., to Marlene H. Dortch, Secretary,
Federal Communications Commission, Rpt. No. SPB-196/SAT -PDR-20020425-00071, at 3 (Aug. 18,
2004) (“SESAug. 18 Letter”) (stating that it “has never presented European spacing scenarios as
perfect analogies to the U.S. DBS environment”).
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to the desired signal strength (i.e., C/1).% Using publicly available data on satellite power
levels as well as certain stated assumptions, SES calculated an aggregate C/I of 17.2 dB
for consumer dishes served by its Astra 1G satellite from three closely-spaced satellites
operating over Europe in the 12.5-12.75 GHz band.3” Based upon this calculation, SES
assertsthat U.S. DBS operators should be willing to accept interference from tweener
systems so long as the aggregate C/1 of the signal delivered to their subscribers does not
fall below thislevel.

As afactual matter, however, the C/I calculated by SES is demonstrably wrong.
DIRECTV commissioned a study by Plenexis, a European satellite services company, to
measure the actual power received in the 12.5-12.75 GHz band (the subject band in
SES's analysis) from the four satellites used in the SES analysis.® Moreover, rather than
settle for aggregate figures across the entire band, DIRECTYV tasked Plenexisto
undertake a more rigorous study by measuring the power from each transponder
operating in the band on these satellites. Using the measurements Plenexis had made and
the same assumptions used by SESin itsanaysis, DIRECTV then calculated the C/I
values for each of the Astra 1G transponders operating in the band.

As detailed in the report previously submitted to the Commission—which is

attached hereto as Appendix B for inclusion in the record of this proceeding — these

% 1d.at 3 (C/l isthe “parameter that measures the true impact of adjacent satelliteson aDTH systen'’);

Consolidated Response of Spectrum Five LLC, File Nos. SAT-LOI-20050312-00062 and -63,
Technical Appendix at 1 (June 1, 2005) (“ The basic issue is whether the resulting C/lsas a
consequence of interference from the Spectrum Five network are reasonable and do not cause
unreasonable levels of interference”).

3" See SES June 15 Submission, at Slide 7.

¥ Plenexis performed its analysisin Germany —the same country used in SES's analysis. See SES Aug.

18 Letter, Tech. App. at 2.
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actual field measurements demonstrate that the interference levels at which SES claimsto
operate in Europe are grossly exaggerated.

. Every transponder on Astra 1G is experiencing less than half the interference
SES claims—and in most cases, actual interference is one-fourth to one-tenth
the level claimed. Specifically, of the eight Astra 1G/1H transponders serving
Germany, only one has a C/l less than 23.3 dB — alevel more than 6 dB (or four
times) better than SES claims, and the remaining transponder has a C/1 of 20.4

dB, which is over 3 dB (or two times) better than the interference level SES
claims.®

o Moreover, all but two of those transponders operate with aC/l level that is
better than— and in most cases significantly better than — the aggregate C/I
protection limit of 21 dB adopted by WRC-2000 for replanning the BSS service
in Regions 1 and 3.

Thus, the actual C/I levels at which SES operatesits DBS/DTH service in Europe tend to
undercut (and certainly do not support) the feasibility of full-power, short-spaced DBS
satellitesin the United States. Certainly, these facts do not support imposing interference
levels far greater than those deemed acceptable by the ITU in its recent re-planning of the
BSSfor Regions 1 and 3.

Clearly, the purported European experience cited by tweener advocates is both
conceptually inapposite to the U.S. market and factually incorrect even on its own terms.
Accordingly, SES and Spectrum Five are in no position to insist that U.S. DBS operators

accept significantly more interference than SES isitself experiencing in its European

DBS/DTH operations.

¥ The transponders serving Germany have C/I levels of 20.4 dB, 23.3 dB, 24.5 dB, 26.1 dB, 28.6 dB,

28.7 dB, 28.8 dB, and 32.3 dB.
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E. Tweeners Raise Other Legal | ssues

As it assesses the public interest implications of proposed tweener systems, the
Commission should also consider the potential legal issues that could arise from their
degradation of existing DBS service. DIRECTYV, of course, makes no claim to any of the
DBS frequencies on which it is licensed to operate.™® Nonetheless, if the Commission
were to authorize another spectrum user to cause significant interference to DIRECTV's
ability to continue providing service asit islicensed to do, at some point such an action
could be deemed an improper modification of DIRECTV’s licenses,*! or even an
uncompensated taking. Twicein thelast six years the Commission has authorized other
systems to operate in the same spectrum that DBS systems use— first Ku-NGSO systems,
and then MVDDS systems. In each case, the Commission explained why the additional
interference imposed on DBS systems should not be deemed unacceptabl e Here, not
only do tweenersthreaten to impose far greater levels of interference, but those effects
come on top of the degradations already approved for KiuNGSO and MV DDS systems.
At some point, the burden of such impositions fundamentally alters the characteristics of
aU.S. DBSlicense. A licenseeis entitled to substantial processing protection and a

rigorous public interest analysisbefore such a modification is made.

0 See eg., FCC Form 312 (requiring certification “waiv{ing] any claim to the use of any particular

frequency or of the electromagnetic spectrum as against the regulatory power of the United States
because of previous use of the same”).

*1 See 47 U.S.C. § 316 (Commission may modify alicense only upon providing the licensee notice and

an opportunity for a hearing to protest).

2 See MVDDSOrder, 17 FCC Rcd. at 9643; Ku-NGSO Order, 16 FCC Rcd. at 4163-4.
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IV.  Tweener Proponents Claimsof Public Interest Benefitsare Greatly
Exaggerated

Before adopting any “third way” for tweener authorization, it isincumbent upon
the Commission to consider athreshold issue: whether such aregimewould serve the
public interest. Where tweeners have no measurable impact on existing DBS operations
—as, for example, when they do not exceed applicable ITU coordination triggers or have
successfully completed coordination with all potentially affected systems—thereislittle
need for the Commission to examine closely applicants clams that tweeners will result
in public interest benefits. Where tweeners cause no harm, any benefit is presumably
worth pursuing. As discussed above, however, the proposed tweener systems at the heart
of this rulemaking will cause significant harm to existing and future DBS operations.
Proponents’ claims to the contrary notwithstanding, tweeners would not result in public
interest benefits even remotely approaching the magnitude of the harm they would cause.
Indeed, it isfar from clear that tweeners will result in cognizable public interest benefits
atal.

Certainly, each of the claims regarding public interest benefits made by tweener
proponentsis highly exaggerated. Tweener proponents argue that these short-spaced
systems make increased use of valuable DBS spectrum and orbital resources, and that the
resulting capacity is needed both as an avenue for entry by additional competitorsin the
MV PD market and for existing DBS operators to enhance their service offerings and
increase their provision of local broadcast signals.*® These claims do not withstand

scrutiny, especialy in light of events over the past severa years.

4 See, eg., SES Application at 14-16; Spectrum Five Applicationat 12-15.
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First, tweeners will not provide an avenue for new entry. Neither of the two
current applicants, SES and Spectrum Five proposes to offer its own DTH serviceto
consumers. Rather, they both intend to make wholesale DBS capacity available for use
by others seeking to offer retail services.** Theoretically, this capacity could be used by a
new satellite MVPD or an independent programmer, but as a practical matter these
tweener proponents have approached the existing U.S. DBS operators as the most likely
potential users of the spectrum. Indeed, SES has aready |leased “the entire
communications capacity (including all spare capacity)” on its proposed tweener at the
105.5° W.L. orbital location to EchoStar — foreclosing the opportunity for new entry from
that slot.™

Second, satellite operators and programmers have many more DTH options
available to them now than they did when SES filed the first tweener petition in 2002. At
that time, the consensus was that Ka-band frequencies were too susceptible to
atmospheric effects, such as fading, to support video services. Today, DIRECTV isusing
two Kaband satellites to provide high definition (“HD”) programming to its subscribers,
and it plans to launch two more Ka-band spacecraft next year. Operating from just these
two Kaband orbital locations, DIRECTV will have sufficient capacity to carry up to
1500 local stations and 150 national channels—all in HD. Because Ka-band orbital
locations are generally spaced two degrees apart, the band offers opportunities for other
operators and programmers to deliver video services directly to subscribers. In addition,

EchoStar has begun incorporating services using standard and extended Ku-band

“  See eg., SES Applicationat 15; Spectrum Five Application at 14-15.

* See Satellite Service Agreement for AMC-14, Article 1.A (Aug. 13, 2003) (available at
http:/Avww.sec.gov/Archives/edgar/data/1001082/000103570403000773/d10018exv10w2.txt).
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frequencies into its DTH service®® And as of April 2007, 400 MHz of spectrum will
become available in the 17/24 GHz bands under a new allocation for BSS services.”’” Not
surprisingly, the Commission has already recognized in this proceeding “that existing and
potential DBS operators have other options at their disposal to expand their service.”*®
Third, tweeners will not permit increased spectral efficiency. Certainly, an
international plan for BSS devised today could look substantialy different from the
Region 2 Plan formulated in the analog world of the early 1980’s. Writing upon a blank
dlate today, the ITU might design a plan with smaller orbital spacing, tighter power
limits, different channelization, and other operational parameters better tailored to all-
digital technology. That is essentially the exercise the Commission is currently
undertaking in devising rules for the green field BSS spectrum availablein the 17/24
GHz bands.® But the Commission faces avery different challenge in the instant case,

where there are operating DBS systems that have served millions of subscribers for more

than ten years under a regime predicated on the Region 2 Plan.

% See, e.g., EchoStar KuX Corp., 20 FCC Rcd. 942 (Int’| Bur. 2004) (extended Ku-band at 121° W.L.
orbital location); EchoStar KuX Corp, 20 FCC Rcd. 919 (Int’| Bur. 2004) (extended Ku-band at 83°
W.L. orbital location); EchoStar Satellite Corp., 11 FCC Rcd. 20446 (Int’| Bur. 1996) (Ku-band at
121° W.L. orbital location).

" See Redesignation of the 17.7-19.7 GHz Frequency Band, Blanket Licensing of Satellite Earth Sations
inthe 17.7-20.2 GHz and 27.5-30.0 GHz Frequency Bands, and the Allocation of Additional Spectrum
inthe 17.3-17.8 GHz and 24.75-25.25 GHz Freguency Bands for Broadcast Satellite-Service Usg, 15
FCC Rcd. 13430, 13476-82 (2000).

% Tweener NPRM 1 31.

49 See Establishment of Policies and Service Rulesfor the Broadcasting Satellite Service at the 17.3-17.7
GHz Frequency Band and at the 17.7-17.8 GHz Frequency Band Internationally, and at the 24.75-
25.25 GHz Freguency Band for Fixed Satellite Services Providing Feeder Links to the Broadcasting-
Satellite Service and for the Broadcasting Satellite Service Operating Bi-directionally in the 17.3-17.7
Frequency Band, 21 FCC Rcd. 7426 (2006) (“17/24 GHz BSSNPRM”).
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Reduced to its essence, tweener systems would expropriate capacity gains made
possible by billions of dollars of investment in technology by the U.S. DBS operators.
The tweeners would then most likely sell that capacity back to those very same U.S. DBS
operators, who would be forced to pay this form of ransom or suffer diminished
performance from their satellite systems. Although tweener operators stand to turn atidy
profit from this arrangement, the resulting increased costs to U.S. DBS operators must be
borne by someone. DBS operators could try to absorb these costs, but the elevated
expense structure would leave them less capital to invest in the innovative products and
services necessary to compete with other MVPDs. Alternatively, they could pass along
the increased costs to their subscribers, which would again make the service less
competitive in the MV PD marketplace and impose a burden on consumers. Ultimately,
MV PD competition generally and DBS subscribers in particular would suffer if tweeners
are allowed to impose increased costs by expropriating DBS capacity.

Tweeners authorized under a“third way” have the potential toinject substantial
interference into the DBS band and restrict future innovations, yet are unlikely to
introduce any material public interest benefits. In these circumstances, DIRECTV
submits that providing such a method under which such systems could be authorized in
the absence of coordination would not serve the public interest.

V. If the Commission isto Createa” Third Way” For Tweeners, It Must Protect
Existing DBS Operators

As discussed above, DIRECTV does not believe that creating a“third way” for
tweener entry would serve the public interest. Doing so would risk causing immense
damage to existing DBS subscribers and future innovation, without areal possibility of

commensurate consumer benefits. If, however, the Commission determines that it would
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be appropriate to create such a“third way,” it must at a minimum not jeopardize existing
service to the tens of millions of current DBS subscribers or preclude future innovation
that is crucia to the ability of DBS to compete in an increasingly crowded field of video
delivery options. In designing such aregime, the Commission must not only assess the
impact of tweeners on current DBS operations, but also anticipate their effect on future
technological and service innovations.

The international effort to replan the BSS band in Regions 1 and 3 offersan
interesting parallel to this proceeding. There, as here, the objective was to determine
whether an updated orbital assgnment plan could be formulated in light of modern
technology in order to increase overall capacity in the band. The Regions 1 and 3
replanning process spanned eight years and three World Radio Conferences, during
which industry and government experts painstakingly reviewed the technical evidence on
digital satellite transmissionsto small recelve antennasin order to arrive at appropriate
network characteristics and regulatory procedures for sharing the BSS band and the
geostationary arc. At the end of the day, the driving criteriafor protection levels adopted
at WRC-2000 was a single-entry C/I objective of 26 dB, and an aggregate C/I level of 21
dB assuming the use of 60 cm receive antennas. In order to meet this single-entry C/I
level, co-frequency, co-polarized, and co- or adjacent coverage networks could not be
spaced closer than about six degrees.>® By way of contrast, tweeners propose much
closer orbital spacing (4.5°) and the use of smaller receive antennas (45 cm) — making the

task of developing appropriate protection levels dramatically more difficult.

¥ This spacing calculation is based on the use of Recommendation ITU-R B.O. 1213 reference pattern,

which was used for the Regions 1 and 3 replan.
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VI.  Other Issueson DBS Licensing and Service Rules

The Tweener NPRM also raises a number of issues that relate to the DBS service
more generally, without regard to the creation of a*“third way” for tweener system
authorization. DIRECTV’ s views ontwo of those issues can be briefly stated as follows:

Term of license. DBS space station licenses are currently issued for aterm of ten
years, because that was the maximum term allowed under the law at the time the DBS
rules were last revised® That restriction no longer applies.52 DIRECTV notes that FSS
space station licenses have aterm of 15 years, which the Commission found better
matches the expected life of today’ s satellites>®* DIRECTV submitsthat the sameis true
for DBS, and there is no reason to maintain an artificial distinction— especially since FSS
satellites are being used by both DIRECTV and EchoStar for DTH capacity to augment
their DBS capabilities.

Public interest obligations. The Commission correctly recognizes some rules
that woul d apply to any authorized tweener system, such as the geographic service
reguirements imposed by Section 25.148(c) and the public interest obligations imposed
by Section 25.701.> The Commission should make clear that tweener system operators
will aso be subject to the requirements for supporting the Emergency Alert System

contained in Part 11 of the Commission’srules. In addition, to the extent atweener

% 1d. 51

% See47U.S.C. §307(c)(1) (asrevised in 1996 by Pub. L. No. 104-104, § 203).

% See Amendment of the Commission’s Foace Sation Licensing Rules and Policies, 17 FCC Rcd. 3847,

3895-96 (2002). When the Commission extended the length of DBS licenses from 5 years to 10 years,
it did so because that term “better reflect[ed] the useful life of aDBS satellite.” Revision of Rules and
Paliciesfor the Direct Broadcast Satellite Service 11 FCC Red. 9712 (1995).

5 See Tweener NPRM, at n.130.
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system retransmits local broadcast programming pursuant to the statutory license
established by the Satellite Home Viewer Improvement Act, as amended, it must also

t.5° The International Bureau

comply with the statute’s “carry one, carry al” requiremen
explicitly noted the applicability of these rulesin the Spectrum Five tweener
authorization.
CONCLUSION

Applicants proposing to operate new, short-spaced DBS systems already have two
avenues for gaining access to the U.S. market, each of which protects the service
currently received by tens of millionsof Americans and the prospects for future
innovation. These systems pose a demonstrable danger to ongoing operations from U.S.
DBS orbital locations, and their entry into the Region 2 Plan would establish them and
their foreign licensing administrations as gatekeepers over future U.S. DBS innovation.
Given these facts, and the availability of alternative spectrum for DTH operations,
DIRECTV submits that the public interest would not be served by manufacturing a“third
way” for tweenersto gain entry in the absence of coordination. If the Commission
nonetheless comes to a different conclusion, it must ensure that any regime it establishes
provides sufficient protection to the legitimate expectations of legacy DBS systems and

subscribers.

®  Sel17U.S.C. §122; 47 U.S.C. § 338(a)(1).

*®  See Spectrum Five Order 1 39.
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1. Introduction

DIRECTYV tasked RKF Engineering with an evaluation of user termina pointing error for
its current Ku-band television broadcast service. A comprehensive characterization of
user terminal pointing error is required to accurately predict levels of adjacent satellite
interference. RKF measured user terminal pointing errors of installed DIRECTV
customers at several |locations around the country in order to get an adequate sampling of
different contract installers, received power levels, elevation angles to the satellite and
weather conditions.

2. Executive Summary

RKF sent a measurement team to Los Angeles, California, Miami, Florida, and Denver,
Colorado to measure the pointing accuracy of arandom sampling of DIRECTV
customers.

At each test site, RKF re-pointed user terminals by carefully optimizing received signal
strength and then measuring the resulting change in pointing from the starting point. The
measurements showed that pointing errorsin LA, Denver and Miami vary between 0 and
about 2.7°. Each measurement had an accuracy of approximately +0.5°. Figure 1-1
shows a summary plot of the percentage of test sites with pointing errors greater than the
valueindicated. Morethan half of thetest sites had pointing errors greater than 1.0°,
more than 20% had point errors greater than 1.5°, and nearly 10% had pointing errors

greater than 2.0°.
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Figure 1-1: Percentage of test sites with pointing errors greater than given value



3. Details of the Field Measurement Program

The team that carried out the field measurements for this program comprised a
Professiona Engineer (P.E.) from RKF Engineering, the engineering consulting firm
preparing this report, and two technical employees from Alion Science and Technology,
an Annapolis, MD, firm specializing in spectrum engineering and field measurements.

3.1 Method of Measurement

Measuring the exact pointing accuracy of a home satellite dish is a difficult matter.
Existing numeric markings on such an antenna and its supporting structure were never
designed to provide exact pointing information. Rather, the markings were intended to
provide the installer arough starting point with the final alignment relying on maximum
power levels When DIRECTV tasked RKF Engineering to evaluate user terminal
pointing error for the existing Ku-band television broadcast service, it was clear that
using the existing pointing capability inherent in the design provided to installers would
not result in the level of confidence required for a report to the FCC on pointing
accuracy.

For each installation tested, the measurement team identified and recorded the initial
pointing direction, re-pointed the antenna to maximize the received power, and then
measured the change in azimuth and elevation. To accomplish thistask, RKF utilized a
laser pointer measurement approach that enabled measurements of changes in azimuth
and elevation at a distance from the antenna. At the distance employed in the test
program, asmall change in pointing corresponded to arelatively large displacement on a
target.

The measurement procedure required a power meter, alaser pointer and graph paper (the
target). The power meter measured transponders at 12.311GHz and 12.486GHz. The
laser pointer was attached to the dish antenna and aimed at the target that was placed
either in front of or behind the antenna, as close to in-plane with the dish as possible. The
measurement team attempted to place the target approximately 20 feet from the antenna;
however distances varied depending on the nature of theinstallation. The setup is shown
in Figure 3-1. The measurement team attempted to place the target as close to vertica as
possible using a pair of levels. By measuring the displacements marked on the chart, the
angular changes in azimuth and elevation could be calculated as the geometry of the
setup was precisely measured and recorded.



3.2 Measurement Sites

The DIRECTYV subscriber homes measured in each city were provided by the local
DIRECTV home-installation contractor,* with the exception of two measurement days
when randomly chosen homes were tested. Selected homes for each measurement day
were located in the same areato avoid drive-time traffic problems. Homes selected were
divided approximately equally between single-feed locations and triple-feed locations.?
Additionally, as the team was composed of technical personnel rather than instalers, a
decision was made to limit the height of the installations measured to no more than two
stories and refrain from certain roof types with too great a pitch. Chimney mountings
were also considered too difficult to measure.

The equipment shown in Table 3-1 was used during the field measurement program:

Table 3-1 — Equipment Used for M easurements
1-26.5" x 32.5” paper used as atarget attached to 3' x 4’ plywood
2 —alaser pointer and a magnetic device to attach the pointer to the dish
3 —adigital inclinometer
4 — alaser rangefinder
5 —apower meter
6 — ahigh quality compass
7 —various toolsincluding levels, plumb bob, measuring tape, nut drivers, etc.

3.3 Measurement Procedure

Each site was examined carefully prior to embarking on a measurement to determine
whether the antenna was in a positive position to be measured. A target was placed
approximately 15-20" distant and as close as possible to in-plane with the antenna
pointing direction. If this distance could not be achieved, the location was reconsidered.
L ocations where the distance to the target was less than 10' were deemed unsatisfactory.
However, a number of locations where the target was between 10'-15" away from the
dish were measured. Some of those measurements have not been included in the final
analysis as the data were suspect. This setup isillustrated in Figure 3-1.

! Home installation services are provided by an outside contractor not owned by DIRECTV.

2 Triplefeed homes use three individual feedsto look at three orbital locations (101° WL, 110° WL and
119° WL) simultaneoudly. Thisisbecause DIRECTV has satellites at al three locations, each of
which provides programming to subscribers. The home antenna measurement program undertaken for
DIRECTV measured pointing accuracy for 101° WL and 119° WL only. The 110° WL location was
not measured due to software problems with the measurement equipment.



Figure 3-1: Site Geometry

Once it was determined to go forward with a measurement, the target (grid paper
mounted on plywood) was prepared. Pertinent information was recorded on the chart
prior to actual measurements (see Table 3-2) that would be considered in the data
anaysis. The distance between the target center and the laser pointer was measured
using alaser rangefinder. Likewise, adigital inclinometer was used to measure the
inclination angle of the antenna feed-arm. A plumb line was dropped from the laser to
determine the distance between the laser and ground and a measurement was made from
that point to the target bottom. All of this data was recorded prior to the undertaking of
any power measurements.

Table 3-2 - Recorded Information
1 - Date of measurement
2 - Sitelocation
3 —Weather
4 - Antenna condition and whether it was recently repositioned
5 - Condition of cables and other elements
6 - Off-plane angle
7 - Target to laser distance
8 - Target to laser angle
9 - Laser distance to ground
10 - Distance from target to laser ground point
11 - Feed arm angle
12 - Laser location
13 - Start location of measurements
14 - End location
15 - Distance between start and end and power difference
16 - Power values during Az and EL dish movements




The cable that connects the dish and its electronics (the LNB) to the user’s indoor
receiver runs through a ground bl ock® located immedi ately prior to the cable entering the
house. This cable was disconnected from the ground block and attached to a power meter
using a cable extension. The cable extension was necessary since every installation is
completed with no slack in the cables. Everything is carefully and neatly tied down to
the house exterior. Thus, no room exists to insert any equipment in the line without first
attaching an extension cable.

It isimportant to understand that the el ectronic equipment mounted on the dish (the LNB)
requires DC power to operate. That power comes from the indoor receiver. Breaking the
connection between the indoor receiver and the antenna-mounted electronics causes a
loss of the DC power needed to operate the outdoor el ectronics. The BirDog power
meter that was used in this measurement program was specially designed to overcome
this problem. It not only measures signal power, it provides the needed voltages to
operate the outdoor electronics. This was true whether the home was using atriple-feed
or asingle feed (see footnote 2).

The laser pointer was attached to the back of the dish or the feed arm and aimed at the
center of the target. The target was located either in front of the antenna or behind it
depending on where a suitable distance was available for the measurement. The laser
location is noted in the data analysis.

The location of the laser beam on the target was noted as“ START” and a power reading
taken and recorded. The antenna was unlocked from its existing pointing in the elevation
axis (i.e., up/down) by loosening the two bolts that hold the dish elevation angle in place.
The antenna was moved in the elevation axis until the laser beam was pointing to the
bottom of the chart. That location was marked and a power reading taken. The antenna
was moved in the elevation axis approximately one inch (on the target) and areading
recorded. This movement was continued until the top of the chart was reached with each
point on the chart individually recorded from one end to the other.

At the conclusion of the elevation measurement, the laser beam was moved to its
maximum power level point and the elevation axis locked down. Locking down proved
to be avery difficult problem because the tightening of the elevation bolts almost aways
resulted in a movement away from the maximum vaue desired location due to the torque
required for lockdown. This problem was overcome by offsetting the pointing prior to
lockdown in order to compensate for the movement resulting from tightening the
elevation bolts.

A ground block is a safety appliance that allows the incoming cable to be properly grounded in the
event the dish is struck by lightning. The ground block isitself connected to an outside water pipe or
an installer-provided grounding rod. The ground block is the perfect place to make the measurement
since the subscriber’s home need not be entered. DIRECTV requires every home receiving its signals
to have aground block installed before the cable enters the house.



The antenna was subsequently unlocked in the azimuth axis and the same procedure
followed asin the elevation measurement. The antenna movement was started at one
side of the target (left or right) and moved across the target to the end of the chart
stopping every inch (approximately) so that a point could be marked and a power reading
recorded. The azimuth maximum level was determined using the same procedure used to
determine the elevation maximum level. Figure 3-2 shown below isatypical target.
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Figure 3-2: Example chart

In performing triple-feed measurements, the 101° WL was completed first. The 119° WL
followed and was recorded on the same target (chart) in adifferent color. Changing to
the 119° WL power readings required a simple change in the power meter controls. A
different LNB voltage produced by the power meter controlled which LNB was powered
on, and consequently which satellite was being received. Before starting the 119° WL
measurements, the antenna was repositioned back to its original position such that the
laser pointer started at the same location from which the 101° WL measurement started.

At three sites the measurements were repeated multiple times, with the target in a
different position each time in order to test the measurement accuracy. In each repetition,
the measured pointing error was very close to the error determined in the first test.

At two locations, the laser could have been mounted on either the front of the dish or the
back. In each of these cases, the measurements were repeated (by moving the laser to
another mounting after the first series of measurements had been taken), with the results
being amost identical.



More than eighty measurements were taken in four different cities. Thefirst ten were
taken in Maryland and were intended to familiarize the team with the equipment and
procedures. The remaining measurements were taken in Los Angeles, Miami and
Denver. Some of the measurement results were not used in the final analysis, including
the ten results obtained in Maryland. In one case, the existence of heavy clouds moving
in and out of the area caused changes in power readings that were considered significant.
In other locations it was decided that not enough distance between the target and the dish
existed to make the measurements accurate enough for this program.

4. Results

Figure 4-1 and 4-2 show a summary of the results from each of the measurements. These
results are based on the laser measurement approach. The figures show each of the tests
projected into space on the geo-synchronous sphere. The points are plotted as afunction
of latitude and longitude. The Miami results are drawn in green, the Denver results are
drawn inred, and the LA results are drawn in blue. Multiple feed installations are shown
with acircle drawn behind the X.
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Figure 4-1: Terminal pointing projected onto the geosynchronous sphere for 101°
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Figure 4-3 shows a histogram of the total pointing error. The graph represents the

percentage of sites that had total pointing errors less than the indicated value. All three
test sites had roughly the same distribution of pointing errors.
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Figure 4-4 shows histograms of single feed vs. multiplefeed pointing errors. Again, the
distribution of pointing errorsis approximately the same for single feed as multiple-feed.
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Figure 4-4 Pointing errors for single feed and multiple feed antennas

5. Accuracy Analyses

In order to determine the accuracy of the measurement procedure, several approaches
were used to calculate the pointing error: the laser pointing methodology described
above, apower measurement approach and a direct measurement of elevation error using
an inclinometer.

5.1 Power Measurement vs. Laser Measurement

For single feed antennas the power measurement was calculated by using the ITU-R
B0.1213 pattern to calculate the tatal angular displacement from theinitial starting
position.

For eliptical dishesthe direction of the pointing error was cal culated using the laser
measurement approach and the magnitude of the pointing error was cal culated using the
power measurement approach. The direction of the pointing error was used to calculate
the radius of the elliptical multi-feed dish along the direction of the pointing error. This
radius was then used with the ITU-R BO.1213 antenna pattern to calculate the antenna
roll-off.



Figure 5-1 shows a comparison of the power measurement approach and the laser
measurement approach for each case. Notice that the differences are larger for pointing
errorslessthan 1°. Thiswas expected since the power meter has an accuracy of roughly
1dB. For small errors a power measurement is not very accurate but for larger pointing
errors, the power measurement approach is more accurate due to the fast roll-off of the
antenna pattern at larger angles. Figure 5-1a shows the results for Denver, Figure 5-1b
shows the results for Miami and Figure 5-1c shows the resultsfor LA.
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5.2 Inclinometer Measurement vs. Laser Measurement

To further validate the results, an inclinometer was placed on the feed arm to directly
measure the changes in inclination. Theinclinometer is accurateto 0.1°. The
indinometer measurements were recorded in the LA and Denver measurements. The
results shown in Figure 5-2 show the comparisons in elevation pointing error between the
laser measurement approach and the inclinometer measurement approach. The test
numbers for each location in each of these figures correspond to the same test numbers
illustrated in Figure 5-1.
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6. Conclusions

The Los Angeles, Denver and Miami laser measurements appear to be accurate to within
approximately 0.5°.

The measurements showed that DIRECTV pointing errorsin LA vary between 0° and
about 2.6°, pointing errors in Miami vary between 0° and 2.5°, and pointing errorsin
Denver vary between 0° and 2.7°. The pointing errors for Miami, LA and Denver had
approximately the same distributions which can be approximated by a uniform
distribution in pointing error between 0° and 2.5° as shown in Figure 6-1.
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Appendix A: Mathematical Calculations

Three different approaches were used to cal culate the pointing error. These include: |aser
measurement approach, a power measurement approach and an inclinometer approach.
This section describes the mathematical equations used for each of these calculations.
The inclinometer approach however does not require cal cul ations since the values can be
read directly off of the meter.

A.l Laser Measurement Approach

From the measurement procedure described in section 3, the distance from the laser
pointer to the target (d;), and the elevation angle from the target to the laser pointer (o)
arerecorded. The target includes continuous power measurements varying elevation with
azimuth fixed and power measurements varying azimuth with elevation fixed.

A.1.1 Elevation Laser Measurement Approach

The orientation of the target with respect to the laser pointer is calculated indirectly from
the power levels recorded on the target. The maximum identical power levels above and
below the elevation peak are identified as calibration points on the target. Figure A-1
illustrates the upper and lower calibration points for the elevation calculation. The
distance between the selected points is recorded al ong with the power difference between
the peak and the maximum identical power level chosen. For the examplein figure A-1
the power difference (AP) is 6dB (77-71) and the distance between the points (d,) was 24
inches. The mid point between the two calibration points is assumed to be the location of
the peak signal.
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The power difference between calibration points and the peak recorded level is converted
to an angular displacement 6, using Recommendation ITU-R BO.1213 asillustrated in
figure A-2.

Upper
Calibrati
Point

dee/

Midgoint
Between two
Cadlibration Points

Figure A-2 Calibration Point Geometry for Elevation Error Calculation

The angle of the paper with respect to the direction of the laser pointer (¢e) in the
elevation plane can be calculated using the law of sines asfollows (seeillustration in
figure A-2):

$e=180-0 -asin(2 d;sin(0¢)/dce)

The distance between the starting point and the midpoint between the calibration points
() iscalculated.

For a given de the change in elevation angle Be is calculated asillustrated in figure A-3
and is calculated using the law of cosines and the law of sines as follows:

Be = asin(d. sin(¢e) / X)
where

X=(d? + d” - 2 di deCos(9e))*® =

16



Upper
Calibrati
Point

Starting poi

Between two
Cdlibration Points

Fgure A-3: Elevation Angle Calculation Geometry

A.1.2 Azimuth Laser Measurement Approach

The calculation of azimuth angle is done using a similar approach; however the laser does
not rotate within the plane of the azimuth at a constant elevation. Instead the antenna
rotates in azimuth with respect to the nadir direction. The procedure is modified by using
aprojection of the geometry onto the ground as shown in figure A-4. The value d, - the

distance from the target to the antenna projected onto the ground - is one of the
parameters measured at each test site.
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Figure A-4: Side view of azimuth geometry

Figure A-5 shows atop view of the geometry.
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Figure A-5: Top view of azimuth geometry

The calculation of azimuth pointing error is similar to the calculation for elevation error
and is provided as follows:

Ba = asin(dasin(¢a) / X)
¢.a= 180-0 a -asin(2 dp Sin(0a)/dca)

where

X= (o + daf - 2 dp da Cos(99)>° = dp

Borsite
At Right
Midpoint Calitiratjon
Between two =%

Calibration POiI’]tS\

Right

Calibratiq
Point \

dcalzgﬁ\a\/

Between two p
Calibration Points

Figure A-6: Side view of calibration geometry for azimuth calculation
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The value of 0,isthe angle off boresite projected on the ground as shown in Figure A-6.
v - the angle off boresite - is calculated using Recommendation ITU-R BO.1213, and 6,
is calculated as follows:

0,=asin(sin(y) / cos(el))
where

el = elevation angle to the satellite cal culated using known latitude and longitude.

A.2 Power Measurement Approach

A power measurement approach was used as a secondary method to determine pointing
error. This approach uses the difference in power level measured before and after
antennare-pointing. For asingle feed dish Recommendation ITU-R BO.1213is used
assuming an 18-inch dish operating at the appropriate frequency.

Since amultiplefeed dish is dliptical, the analysis required a slightly more complex
procedure. The radius of the dish in direction of the pointing error was cal culated based
on the laser measurement approach. Then Recommendation ITU-R BO.1213 was used to
determine the off pointing angle.

The equations required to determine the appropriate dish radius in the direction of the
pointing error are described asfollows. The eliptical dishisassumed to have a minor

axis diameter of 18 inches and a major axis diameter of 20 inches. For agiven angle of
d, shown in Figure A-7, theradius of the dishiis given as:

Rp= (R’Cos(8)” + R,°Sin(5)?) °°
Where

Rn = Magjor axis (10 inches)
Rv = Minor axis (9 inches)

o D,

Figure A-7: Antenna dish geometry
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Next, the vector P - the projection of the pointing error onto the plane of the dish - is
calculated. The geometry isillustrated in Figure A-8.

Boresite

Figure A-8: Antenna geometry for power measurement

D, isaunit vector in the direction of the minor axis and D, is a unit vector in the
direction of the magjor axis. P isthe mis-pointed antenna boresite. The radius of the dish
in the direction of the pointing error is given as follows:

X=Pe D2

y=Pe D;

d = atan(y/x)

Ry = (R:’Cos()? + R,*Sin(5)?) *°

Where

P=(cos(el +el p)* cos(azp),cos(el +el p)* sin(azp),sin(el +el p))

D; = (-sin(el),0,cos(€l))

D, =(0,1,0)

el= elevation angle

elp = elevation angle pointing error (from laser measurement)
azp = azimuth pointing error (from laser measurement)

(All vectors are defined in a coordinate system centered on the dish where the z axisis

up, the x axisistangent to the earth but in the direction of the boresite and they axisis
perpendicular to x and z.)
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A.3 Inclinometer Measurement Approach

An inclinometer was attached to the feed arm of the antenna. Inclinometer measurements
were taken before and after each pointing as shown in figure A-9. The inclination
pointing error is defined as the difference between these two measurements.

Inclinometer

Figure A-8: Inclinometer measurement
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Appendix B: Measurement Confidence

This appendix studies measurement confidence. Specifically we use the measured data to
determine the confidence probability that the probability of a pointing error exceeding a
specified value is between power @Nd Pygper, Where K is the number of measurements that
exceeded the specified value and N is the total number of measurements. The confidence
probability for the lower bound, ProbLower and the upper bound Probupper are given by

PLower

N K N-K
I (ij A-p)""dp

2 N K 1 N*Kd
!(ij (1-p)" ™ dp

; N K N-K

I (K]p (1-p)""dp
Pr ohy e =1- 22 N
] [ijK (L-p)* *dp

0

Using measured data and the equation above confidence distributions can be determined
asshown in Figure B-1. The pink curves show the probability range for 90% confidence
and the yellow curves show the probability range for 99% confidence. The blue curveis
the distribution of measurements errors tabulated from the LA, Denver and Miami
measurements. Furthermore, 101° WL and 119° WL measurements were included as
independent results when tabulating the curve. This made for atotal of N=73
independent measurements.

From Figure B-1, note that the probability of the pointing error exceeding 1 degreeis

between about 0.39 and 0.65 with 99% confidence and the error exceeding 1.5 degreesis
between about 0.15 and 0.40 with 99% confidence.
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Figure B-1: Confidence distributions
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G RAN N IS “_P ATTORNEYS AT LAW

September 8, 2004

BY HAND DELIVERY

RECEIVED

Marlene H. Dortch

FRDERAL COMMUNICATIONS COMMISGION

Office of the Secretary SEP - 8 7004 OFFICE OF THE SECRETART
Federal Communications Commission
445 12" Street, S.W. FEDERAL COMMUNICATIONS (OMMISSION
Washington, D.C. 20554 OFFICE OF THE SEGRETARY
,D.C.

Re: Ex Parte Presentation
Report No. SPB-196; SAT-PDR-20020425-00071

Dear Ms. Dortch:

On behalf of The DIRECTV Group, Inc. (“DIRECTV?), this letter responds to the
most recent ex parte filings submitted by SES Americom, Inc. (“SES™) in the above
referenced proceedings. In support of its proposal to provide DBS service into the United

- States from a new orbital location at 105.5° W.L. — affording U.S. DBS operators just
half the orbital spacing contemplated under the existing international plan — SES has
argued that the operation of DBS/DTH satellites in Europe confirms that short-spacing is
feasible. Specifically, SES has claimed that, with orbital spacing of 4.3° and less, it is
able to operate a successful DBS/DTH business in Europe despite interference levels
comparable to what its proposed new DBS slot would create for DIRECTV.

In a previous ex parte, DIRECTV demonstrated that SES was making an apples-
to-oranges comparison, as the European case (unlike the U.S. case) does not involve
sharing among satellites that are all providing DBS/DTH services. SES concedes this
point. In this ex parte, DIRECTV demonstrates — based on actual field measurements of
the interference environment in Europe — that the interference levels that SES claims are
grossly exaggerated. The data from those measurements, applied using the same
assumptions used by SES in its analysis, clearly show that the actual interference
experienced by SES, in the worst case, is less than half the amount it has claimed.
Indeed, SES experiences much less interference than its short spacing proposal would
cause to DIRECTV — and in virtually all cases, SES’s satellite enjoys significantly more
protection than that proposed by DIRECTYV to protect existing DBS service from short-
spaced DBS satellites.
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Page 2 of 4

A brief recap of recent filings in these proceedings will show the significance of
these findings. On June 15, 2004, SES filed an ex parte submission in which it discussed
“satellite operations in the European market, where DTH satellites operate successfully
with co-coverage neighbors spaced less than or equal to 4.3°.”* Concerned that SES's
filing might cause the misimpression that European operators were actually providing
DBS/DTH services using the same frequency bands from satellites spaced less than or
equal to 4.3°, DIRECTYV filed a responsive ex parte submission in which it demonstrated
that, instead of providing co-frequency DBS/DTH services from each of these satellites,
only one satellite provided such services while the rest provided much different services
with much less potential to cause interference.? Accordingly, DIRECTV argued that
SES's analysis provides no evidence that the short-spacing of high-power DBS/DTH
services that SES proposes for the United States has been successfully employed in
Europe.

In its responsive ex parte submission, SES conceded this point — in fact, SES
stated that it “has never presented European spacing scenarios as perfect analogies to the
U.S. DBS environment.”® Rather, SES contended that its study focused “on a parameter
that measures the true impact of adjacent satellites on a DTH system, independent of
[operational differences]: the interference level received by that system, expressed
relative to the desired signal strength (i.e., the carrier-to-interference ratio, or ‘C/I").
Specifically, using publicly available data on satellite power levels as well as certain
stated assumptions, SES calculated an aggregate C/I of 17.2 dB for consumer dishes
served by its Astra 1G satellite from three closely-spaced satellites operating in the 12.5-
12.75 GHz band.”

nd

Based on its knowledge of the satellite frequency sharing scenarios generally as
well asits own DBS operations, DIRECTV found the C/I value calculated by SES to be
highly improbable.® DIRECTV therefore commissioned a study to determine whether

1 See Letter from Diane C. Gaylor to Marlene H. Dortch, Rep. No. SPB-196/SA T-PD R-20020425-
00071, at p. 1 (dated June 15, 2004)(“ June 15 Submission”). The presentation slides included with that
submission contain a statement in bol dface type that “ European Operators Use the Entire 2 GHz of Ku
Spectrum for DBS/DTH.” |d. at Slide 3.

2 seeLetter from William M. Wiltshire to Marlene H. Dortch, Rep. No. SPB-196/SA T-PDR-20020425
00071 (dated July 23, 2004)(“ July 23 Submission”).

3 SeelLetter from Phillip L. Spector to Marlene H. Dortch, Rep. No. SPB-196/SAT-PDR-20020425-
00071, at p. 3 (dated August 18, 2004)(“ August 18 Submission”).

4.
5 SeeJune 15 Submission at Slide 7.

A Cl/l of 17.2 dB would be consistent with co-frequency sharing between high power DBS/DTH
satellites— a scenario that SES concedesis not the case in the European arc.
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that theoretical C/I level reflected the actual interference environment for SES’s
European operations. DIRECTV engaged Plenexis, a European satellite services
company, to measure the actual power received in the 12.5-12.75 GHz band (the subject
band in SES’s analysis) from the four satellites used in the SES analysis.” Moreover,
rather than settle for aggregate figures across the entire band, DIRECTV asked Plenexis
to undertake a more rigorous study by measuring the power from each transponder
operating in the band on these satellites. Using the measurements Plenexis had made and
the same assumptions used by SES in its analysis, DIRECTV then calculated the C/I
values for each of the Astra 1G transponders operating in the band.

As detailed in the attached report, these actual field measurements demonstrate
that the interference levels at which SES claims to operate in Europe are grossly
exaggerated.

. Every transponder on Astra 1G is experiencing less than half the interference
SES claims — and in most cases, actual interference is one-fourth to one-tenth
the level claimed.

J Moreover, all but two of those transponders operate with a C/I level that is
better than — and in most cases significantly better than — the C/I level proposed
by DIRECTYV for protection of existing U.S. DBS assignments from short-
spaced DBS satellites.®

* * *

As DIRECTYV explained in its July 23 Submission, satellites operating in close
proximity can share spectrum where one or both of them is not operating at full power
with fully loaded transponders.” Alternatively, reduced satellite spacing can be
accommodated through the use of larger receive antennas. Such approaches have, for
example, made two-degree spacing the norm for U.S.-licensed FSS satellites. However,
these same conditions are not present in the U.S. DBS market, which is characterized by
high power satellites transmitting as much programming in each transponder as current
technology will allow to small consumer dishes. Accordingly, SES’s proposal to
introduce more full power operations with fully loaded transponders into an already

Plenexis performed its analysis in Germany — the same country used in SES’s analysis. See August 18
Submission, Technical Appendix at 2.

¥ See Petition of DIRECTV Enterprises, LLC for a Rulemaking no the Feasibility of Reduced Orbital
Spacing in the U.S. Direct Broadcast Satellite Service, RM No. 10804, at p. 17 (Sept. 5, 2003)
(proposing an aggregate C/I of 21 dB to protect existing U.S. DBS assignments).

See July 23 Submission at p. 1.
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heavily used band cannot be accommodated using the same strategies that have allowed
close proximity operations of other satellites providing other services.

The Plenexis data bears out this well understood principle, demonstrating that
SES’s European satellites do not operate at the claimed 17.2 dB C/I — a level consistent
with short-spaced sharing among DBS/DTH satellites — but rather at C/I levels that are
even more favorable than those proposed by DIRECTYV for protection of existing DBS
services. Thus, the actual C/I levels at which SES operates its DBS/DTH service tend to
undercut (and certainly do not support) the feasibility of short-spaced DBS satellites in
the United States. Indeed, DIRECTV’s willingness to consider accepting C/I levels that
are considerably less favorable than those at which SES operates demonstrates
DIRECTV’s continuing good faith in exploring ways to accommodate proposed DBS
slots. SES is in no position to insist that U.S. DBS operators accept more than twice the
interference SES is itself experiencing in its European DBS/DTH operations.

Respectfully submitted,

THE DIRECTV GRrouP, INC.

Wllham M Wlltsh A V/lyr.
Michael D. Nilsson

HARRIS, WILTSHIRE & GRANNIS LLP
1200 Eighteenth Street, N.W.
Washington, DC 20036
202-730-1300

Counsel for DIRECTV
Enclosures
cc: Thomas Tycz
John Martin
Selina Khan
Chip Fleming

Rockie Patterson

JoAnn Lucanik

Marilyn Simon

Phillip L. Spector (counsel for SES Americom)



TEST REPORT

M EASUREMENT OF ASTRA AND EUTELSAT SATELLITE POWER IN
GERMANY TO DETERMINE THE DBS/DTH INTERFERENCE ENVIRONMENT

Objective

To measure the power being transmitted from the satellites used in the interference
analysis submitted by SES Americom to the Federal Communications Commission on
June 15, 2004, and determine the actual interference environment in which the Astra 1G
satellite operates.

Overview and Summary

In its June 15 Submission, SES presented an analysis of the interference environment in
which its Astra 1G satellite provides DBS/DTH services in Europe. In order to test
SES s theoretical calculations, DIRECTV engaged Plenexis, a European satellite services
provider, to measure the actual receive power of the four satellites considered in the SES
andysis (Astra1G,? Astra 3A, Eutelsat W2, and Eutelsat 11 F3). The tests were
performed in Hameln, Germany by Plenexis, and witnessed by a DIRECTV engineer.
The data collected by Plenexis demonstrates two fundamental facts:

1. Theactual interference experienced by Astra 1G is lessthan half the amount
claimed by SES; and

2. Invirtually all cases, Astra 1G enjoys significantly more protection than that
proposed by DIRECTV to protect existing U.S. DBS service.

Background

SES has requested authority to serve the U.S. market from a new DBS orbital location
(105.5° W.L.) spaced 4.5° from existing U.S. DBS assignments (101° W.L. and 110°
W.L.). Insupport of that request, SES has repeatedly claimed that DBS/DTH operators
in Europe share spectrum from closely-spaced satellites. On June 15, 2004, SES
submitted an analysis in which it purported to calcul ate the aggregate interference
received by the Astra 1G DTH satellite from three other satellites spaced between 2.3°
and 4.3° away, to demonstrate that sharing in the U.S. arc at similar interference levels
would also be possible. DIRECTV sought to test SES' s assertions by measuring the
power at which the satellites used in SES s analysis operate in order to calculate the
actual interference (expressed as the carrier-to-interference ratio, or “C/1”) experienced
by Adra 1G.

1 See Letter from Diane C. Gaylor to Marlene H. Dortch, FCC File No. SAT-PDR-20020425-00071 and
Rep. No. SPB-196 (filed June 15, 2004) (“June 15 Submission™).

2 AstralG and Astra 1H both transmit in the 12.5-12.75 GHz band from 19.2° E. It was not necessary
to distinguish between the two for test purposes or analysis.
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On August 3-4, 2004, Plenexis measured the power received from each transponder in
the 12.5-12.75 GHz band (the frequencies used in SES's analysis) on the following
satellites:

- AstralGat 19.2° E.L.

- Astra3A at 23.5° E.L

-  Eutelsat W2 at 16° E.L

- Eutelsat Il F3at 21.5° E.L

These power measurements were then used to calculate the C/I experienced by
transponders on Astra1G. For ease of comparison, C/I calculations were made using the
same operating assumptions that SES used in its analysis for inputs such as mis-pointing,
station-keeping, and co-polarization and cross-polarization off-axis discrimination. 3

M easur ements

M easurements were made using a 2.4- meter antenna, 60 dB LN B, and a spectrum
analyzer capable of calculating integrated power. After verifying that it was measuring
signals from the intended satellite, Plenexis adjusted the recelve antenna at the
appropriate azimuth, elevation and polarization to achieve peak signal power. Integrated
power measurements were made for each transponder on the target satellites in the 12.5-
12.75 GHz band. More detail on Plenexis's test setup and execution is described in
Attachment A hereto. Attachment A aso comprises the spectrum analyzer plots,
transponder power data, and frequency plans of the Astra and Eutelsat satellites that were
measured.

Since Eutelsat 11 F3 isinclined 3.9 degrees, it appears to move in the sky when viewed
from a non-tracking antenna, which makes power measurements more challenging but
still possible. Plenexis contacted Eutelsat and confirmed that only four of the ten
transponders in the 12.5-12.75 GHz band on F3 are operating, two on each polarization.
After completing measurements on all four operational transponders (approximately 10
minutes), a check of the first measured transponder showed less than 0.4 dB variation
(lower power) from the initial measurement, demonstrating that the previous
transponders measured had measurement error of less than 0.4 dB.

Dueto itsinclined orbit, Eutelsat 11 F3 appears to move through the pattern of an antenna
pointed in a constant direction, with the measured power first increasing and then
decreasing as the satellite moves across the sky. Because Plenexis measured peak power,
the power measured for Eutelsat |1 F3, and hence the interference (C/1) calculated from
that satellite into Astra 1G, isworst case, and occurs only briefly twice per day -- when
F3 crosses the orbitd arc.

3 See June 15 Submission at 8-9.



Analysis and Results

In its June 15 Submission, SES calculated the aggregate interference into Astra 1G to be
17.2 dB. When actually measured by Plenexis, thislevel of interference was not found.
Using the power measurements actually observed and applying them to the same
operating assumptions that SES used in its analysis (mis-pointing, antenna reference
pattern, etc.), the co-pol and cross-pol C/Is were calculated for each transponder on Astra
1G inthe 12.5-12.75 GHz band using the following equation:

C/I = DPower + BW adjustment + BW advantage + off-axis discrimination

The spreadsheets of the C/I calculations for Astra 1G are provided in Attachment B, and
asummary table of the resulting C/Isis given below.

Asthe summary table shows, every transponder on Astra 1G is experiencing lessthan
half theinterference SES claims. Actua measurements show worst case C/I to be more
than 3 dB higher (better) than SES claims, with most cases measuring 6-10 dB higher.®
Moreover, all cases except two have a C/l value greater than 21 dB, the aggregate value
used by the ITU in replanning DBS orbital assignmentsin ITU Regions 1 and 3 at WRC-
03, and the protection criterion for existing U.S. DBS operations advocated by DIRECTV
in its petition for rulemaking.

In addition, according to SES's Astra website,® only eight of the 16 Astra 1G/1H
transponders in the 12.5-12.75 GHz band are available in Germany. Therest are only
available in other portions of Europe. Asaresult, in Germany (the case considered in
SES's sharing analysis) interference would not be detected on half the channels simply
because they are not available to the customer.

Of the eight Astra 1G/1H transponders serving Germany, (1) only one has a C/1 less than
23.3dB —alevel 6 dB (or four times) better than SES claims;’ and (2) that one
(Transponder 112) has an aggregate C/I only 0.6 dB less than what DIRECTV has
proposed as a protection level —and is still over 3 dB (or two times) better than the
interference level SES claims.

Also provided in this attachment are transponder overlap diagrams of the Astra and Eutel sat satellites
considered in the analysis. DIRECTV notes that the tests could have been performed by measuring the
power of the interfering satellites and integrating the power of each transponder only over the
bandwidth that it overlaps the corresponding Astra 1G transponder. However, this proved impractical
as some of the interfering transponders overlapped 1G by only afew MHz, and in one case by less than
1 MHz. The resulting change in C/I using this method would be negligible.

Since dBs are alogarithmic scale, an increase of 3 dB translatesto a doubling of power, and an
increase of 10 db translatesto ten times the power.

6 See http://www.astra.com/tv-radio/quide/lineup/markets/D_digitaltv.htm.

" Thetransponders serving Germany have C/I levels of 20.4 dB, 23.3 dB, 24.5 dB, 26.1 dB, 28.6 dB,
28.7 dB, 28.8 dB, and 32.3 dB.



C/l Summary Table

Astra 1G C/l from C/l from C/l from Available in
Transp. Astra 3A Eutelsat W2 | Eutelsat Il F3* | Total C/I Germany?
(dB) (dB) (dB) (dB)
Vertical
106 27.3 30.5 OFF 25.6 NO
108 23.8 33.1 OFF 23.3 YES
110 21.1 32.4 OFF 20.8 NO
112 21.1 28.6 OFF 20.4 YES
114 36.4 29.9 41.9 28.8 YES
116 37.1 31.8 32.9 28.6 YES
118 (OFF)
120 30.9 29.2 25.9 234 NO
Horizontal
105 49.3 315 21.8 21.3 NO
107 45.1 31.7 25.5 24.5 YES
109 39.3 33.2 27.3 26.1 YES
111 22.5 28.9 OFF 21.6 NO
113 41.6 28.9 OFF 28.7 YES
115 (OFF)
117 51.6 32.3 OFF 32.3 YES
119 49.0 30.4 OFF 30.3 NO

* Eutelsat 11 F3 inclined 3.9 degrees; worst case C/1 seen briefly twice per day.

DIRECTYV recognizes that, on paper, it is possible to calculate very low aggregate C/I
values into Adra 1G from Astra 3A, Eutelsat W2 and Eutelsat 11 F3, which can create the
mis-impression that sharing with low C/I is occurring. For example, based on public
information as to the EIRP levels in Germany from these satellites,® and using SES's
operating assumptions, a calculated aggregate C/I over all transponders would be 13.2 dB
(see calculations below).

Astra 3A Eutelsat W2 Eutelsat Il F3
D Power 0.0 2.0 6.0
D xpndr BW 1.4 4.4 1.4
BW adv. 0.0 0.0 0.0
co-pol off-axis 23.1 22.0 6.7
Clleo 24.6 28.4 14.1
Clly 34.6 38.4 24.1
C/I TOTAL 24.1 28.0 13.7
C/l Aggregate 13.2
All units dB

8  SeeFigures 3through 6 in Attachment B.




In reality, because these satellites are not transmitting full transponders of data at full
power, the actual C/I level isfrom 7 to 19 dB better than the calculated level.

Thisis an important observation because it reflects a primary difference in the way
DBS/DTH systems operate in the U.S. and in Europe. As shown in Figures 1 through 3
below, al transponders on U.S. DBS systems operate at high power and are fully
occupied. By contrast, as shown in Figures 4 through 6 below, the majority of Astra 3A,
Eutelsat W2 and Eutelsat |1 F3 transponders operate at less than full power and/or are not
fully occupied® — which translates directly into less interference for the operations of
neighboring satellites such as Astra 1G.

Figure1l. DIRECTV at 101W

[i]EII' : 1.2069 GHz =52.% dBm REUW: 1 HH= Fu"y Occupied
5':' 40 dBm : UBIJ.IE 1 kHz transponders

Start: 940 Hiz B Stop: 1.45 GHz
TRAHS LIMIT  DISPLAY
MEASURE . nicep LIHES LINHE

®  SESappears to recognize these facts, and has apparently adjusted its C/I calculationsin an attempt to
reflect them — which accounts for the difference between the 17.2 dB C/I calculated by SES and the
13.2 dB C/I calculated above. However, the actual power levels measured by Plenexis demonstrate
that SES has grossly understated the adjustments that would have to be made to reflect actual operating
conditions.
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Figure 2. Echostar at 110W
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Figure 3. DIRECTV/Echostar at 119W
[Mark : 1.3684 GHz -53.6 dBm RBU: 1 MHz .
Ref: -- S UBW: 1 kHz Fully occupied
transponders

Start: 940 HHz p: 1.45 GHz
SET MARKER  MARKER
MARKER . DELTA . apkER MODE DEMOD




Figure4. Astra3A 12.5-12.75 GHz (trandlated to L-band)
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Figure 5. Eutelsat W2 12.5-12.75 GHz (trandlated to L-band)
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Figure 6. Eutelsat Il F3 12.5-12.75 GHz (trandated to L-band)
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Conclusion

Measurement of the Astra and Eutelsat satellites demorstrates that the sharing scenario
asserted by SES ssimply does not exist. It is clear from the spectrum plots that European
DBS/DTH systems operate quite differently than U.S. DBS systems, and therefore closer
spacing over Europe does not support the feasbility of operating short-spaced satellites
between two fully occupied U.S. DBS assignments.

Conceding this point, SES argues that the true measure of interference is the C/I ratio.
However, when actually measured, the interference experienced by Astra 1G does not
come within 3 dB of SES's claims, even considering aworst case scenario that includes
the inclined Eutelsat satellite at maximum power. The majority (over 60%) of the Astra

1G transponders experience interference less than one-fourth of SES's calculated value of
17.2 dB.

These tests clearly demonstrate that (i) SES has greatly exaggerated the interference
environment in which it operates in Europe, and (ii) the European experience does not
validate the feasibility of closaly-spaced DBS/DTH satellite operations in the U.S.
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It was purpose of the test was to measure and record the power of each
transponder in the 12.5 — 12.75 GHz band of the Astra 1G, Astra 3A, Eutelsat

W?2 and Eutelsat IIF3 satellites.

Execution of the tests

The test was performed on the following satellites.

Elevation- Azimuth- Polarisation-
Angle
Eutelsat W2  at 16° 30.2 171.1 -5
Astra 1G, 1H at 19.2° 29.8 167.4 -7.8
Eutelsat 2F3  at 21.5°)* 29.3 164 -9.5
Astra 3A at 23.5° 29° 161.5° -11°

The position of the antennas that have been used is

Hameln (Germany)

Equipment used for the test:
Antenna

LNB

Power supply for LNB

Spectrum Analyser

52° 6’ North

Channelmaster

Norsat 1000B
Low stability + 5 kHz
Gain 60 dB

)* is inclined by 3.9°

9° 21’ East

2.4m RXgain 47.8 dBi

12.25 -12.75 GHz
NF 1 dB

separate external Power supply

HP E4408B

Managing Director
Stephan Witte

Amtsgericht Bonn
HRB 9806

Registered Office
Bonn

UStID-Nr. DE159827168

Bank Account

Deutsche Bank AG Bonn
Bank Code 380 700 59
Account No. 030 301 600

SWIFT:
DEUTDEDK380

IBAN:
DE25380700590030301600



plenexis

Gesellschaft fiir Satellitenkommunikation mbH

With the test set-up we have measured the relative levels of the single
transponders. The documentation please find in the attached power point
presentation.

Further on it was documented a picture of the carriers in both possible
polarisations to document where the carriers are actually.

2,4m Andrew

Powersupply

HP E4408B
Spectrumanalyzer

Conclusion

Successful measurements were made of all the intended transponders on the
satellites of interest, with the exception of the six Eutelsat IIF3 transponders that
were verified to be off.

Best Regards
Thorsten Bueltemeier

Director Network Services

Plenexis Gesellschaft flir Satellitenkommunikation mbH
Bexen 2

31855 Aerzen

Germany

Tel:.. + 49 5154 937 1120

Fax +495154 937 1111

e-mail: thorsten.bueltemeier@plenexis.com



Eutelsat W2 16 °E

12.5048Hz

11.70 GHz

11.45 GHz

11.20 GHz

10.95 GHz

12 708.33

12 625.00

71

12 541.67

11 658.16

11 616.66

11 575.16

11 533.66

b
11 492.16

11 449.00

11 407.50
11 366.00
B
11 324.50
=i
11 283.00 -

=
11 241.50

11 158.33

11 075.00

10 991.67

12 708.33

12 625.00

12 541.67

11 658.33

— 11 595.91

=
- 11 554.41

11 512.91

b B
§ 1147141
11 428.25
- 11 386.75

— 11 345.25

11 303.75

11 262.25

11 220.75

11 158.33

11 075.00

10 991.67

JANITNMOd




Eutelsat W2 TP F1 Pol. X

------ © Agilent  10:48:57 Pug 4, 2004 | Meas Setup
_
CH Freq 1.242 GHz Trig Free Avg Number
Channel Power a9
On Off
Number of Averages 50 ivg Mode
Ezp Repeat
Atten 5 dB B —
Integ BW
7200608 MHz
f | | u H L ; Chan Pwr Span
'I.r-ﬁ--',,.-.ghl,..' ghe? ' CWWILE  105.000013 MHz
Optimize
Ref Level
Channel Power Power Spectral Density
-30.62 dBm /72.0000 MHz -109.20 dBm/Hz

Eutelsat W2 TP F3 Pol. X

18:52:29 Aug 4, 2604

| BW/Avg
_

CH Freq 1.325 GHz Trig Free Resolution BH
Channel Power 309.6000000 lrquz
an

Auto
RBW 300.0000000 kHz ; Video BH

300.000000 kHz

------ % Agilent

PAuto  Man

VBW./RBH Ratio

1.58880

Average

16

On OFf

Average Type

Video Power

Channel Power Power Spectral Density E”IReiSE

-27.87 dBm /72.0000 MHz -106.44 dBm/Hz




Eutelsat W2 TP F5 Pol. X
------ £ Agilent  10:59:31 Aug 4, 2064 | BW/Avg

CH Freq 1.462 GHz Trig Free  Resolution BH
Channel Power 0 300,088008 kHz
Futo Mar

UBW 100.0000000 kHz Video B

100.080888 kHz

f-40.4 dBm  Atten 5 dB ._ N
"o " v : VBW/RBH Ratio
Tl 1.66006
|u‘|'r'|| || | l q |

| NN Average

I f 4TI 16

N b R U (W, 1L'.. m 0Ff

Average Type

Wideo Power

. EMI Res BH,

Channel Power Power Spectral Density Nane'

-30.23 dBm /72.0000 MHz -108.80 dBm/Hz

Eutelsat W2 TP F1 F3 F5 Pol. X

------ % Agilent  11:04:30 Aug 4, 2004 | BH/AvY

t —48.4 dBm Atten 5 dB Resolution BH
i 3000000080 kHz
Auto Man|

Video BH
300.088008 kHz
Futo Man|

' ’ ”f ‘]h'u i
| | VBHW/RBH Ratio
| 1.00000
lz Average

1@
On 0ff

)| Average Type

A Video Power

EMIRes BW,

None




!!

o

Eutelsat W2 TP F2 Pol. Y

4% Agilent  10:26:51 Aug 4, 2004 BW/Avg
I
CH Freq 1.242 GHz Trig Free  Resolution BH

Chanrel Power 300.000000 kHz
Futo Man

Average 10 Video BH

300.0800088 kHz

Auto Man

VBW/REH Ratio

1.086086

Average

14

On 0ff

Average Type

Video Power

Channel Power Power Spectral Density EHIReiSE»

-31.32 dBm /72.0000 MHz -109.89 dBm/Hz

Eutelsat W2 TP F4 Pol. Y

¥ Agilent  19:32:29 Aug 4, 2004 BH/Avg
|
CH Freq 1.325 GHz Trig Free Resolution BH
Channel Power 300.000000 kHz
Auto Man

RBW 300.0000000 kHz Video BM

300.000000 kHz

Futo Man

VBW/RBH Ratio

1.586808

Average

16

On 0ff

Average Type

Video Power

Channel Power Power Spectral Density EHIReigg’

-28.93 dBm /72.0000 MHz -107.51 dBm/Hz




!!
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Eutelsat W2 TP F6 Pol. Y

------ ¢ Agilent  18:34:11 Aug 4, 2004

CH Freq 1.408 GHz Trig Free
Channel Power Olureraeme

UBW 300.0000000 kHz

Channel Power Power Spectral Density

-29.68 dBm /72.0000 MHz -108.26 dBm/Hz

BW/Avg

Resolution BW
3A0.008808 kHz
Futo Man

Video BH
300066000 kHz
Auto Man

VBW/RBH Ratio
1.80080

Average

109

On (Off
Average Type

Viden Power

EMI Res B,

Nune

Eutelsat W2 TP F2 F4 F6 Pol. Y

------ % Agilent  10:39:49 Aug 4, 2004

“EI.JIMIIIJIIIIIII!WI\I\HMIIWI!IWII!IIIIIIIIHII.
{1 P A |
J A R A I Y
A . O O I s
NN
LI TP

BW/Avg

Resolution BH
300000000 kHz
Auto Man

Video BH
300,088008 kHz
Futo Man

| vBU/RBH Ratio
1.06680

Average
40
On 0ff

Average Type

Yideno Power

EMIRes BW,

None
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Astra 1G 19,2 °E

IANNEL CAPACITY

al: 56 channels

N
\

08'8ZLZL
00'669ZL

05'699Z1

and &) ~

00°0r9EL

05°0L92L

00'L8seL

'

05°159521

/

N\ o00'zzszL
~

Sy

00°08tZL

00'LbreL

00ZovelL

00'€9EZ1

00°'pZETL

009vEEL
ootozzL
00°891Z1
00'6ZLEL
00°0602L
00'LS0zZ1
00ZLOZL

O0'ELBLL
00'S68LL
00LLBLL

00°8LLLL

00'6ELLL

’0 - 12.10 GHz: 20 channels (Band E) - 12.10 - 12.50 GHz: 20 channels (Band F) - 12.50 - 12.75 GHz: 16 chaﬂrEIsTB

annel Number Allocation and Downlink Centre Frequencies

00°G8ZEL -

00'PEBLL -

00'9581LL -

0zl'l

8Ll

1Ll
LELL

Lourt

1901

i

oLt

ool't

1 860°L

1 960°1

ve0'L

Z60°1

0601

880l

980°1

a0l

280l

080l

8Ll

9Ll

vl

2ol

0L0'l
8901 ||

- 9901

BIL

sL1ZLTL
L1} 5276921
st S£°79921
£l SZT'EE9TL
Il 6L°€09Z1
§l1 SZ'PLSZL
L011- SEYPSEL
S0l sz;tsaf

—
201l - 05°09¥EL

1011 05°LZveEL
B60'l - 0S'Z8ETL
L60'l - OS'EPECL
G60°L - 0S'FOEZL
£60°L - 05'99ZC1L
160°L - 05°9ZETL

680l - OSLBLEL

L80°L - 05°8FLEL

G80°1 - 0S'G0LEL
£80°1 - 05°0L0ZL
I80°L - 05'LEDZL
6L0°l - 05'ZB6LL
LLD'L - 05°ES6LL
SL0'L - 05'PLGLL
EI0°1 - 05°5£81LL
LLO'L - 05'9E81LL
690°L - 0GLBLLL
L9071 - 0G'8GLLL

S90'L - 0G'BLLLL

Band G

N

Y4

Band F

Band E




fl

Astra 1G TP 105 Pol. X

# Agilent  14:23:04 Aug 3. 2004 BH/Avg
|
CH Freq 1.215 GHz Trig Free Resolution BH

Channel Power 300060000 kHz
Mar

Auto
UBW/RBW Ratio 1.00000 = Video BH

300.000000 kHz

Outo M

VBHW/RBH Ratio

1.06668

Average

18

On OFf

Average Type

Video Power

Channel Power Power Spectral Density EHIReigg’

-25.76 dBm /26.0000 MHz -99.91 dBm/Hz

(A:\STATEQGL.STA filesaved |
Astra 1G TP 107 Pol. X

4% Agilent  14:59:55 Aug 3, 2004

| BW/Avg
|

CH Freq 1.222 GHz Trig Free  Resolution BH
Channel Power 390.000000 kHz

Auto Mar
Average 10

Video BH
Atten 5 dB

300600008 kHz
Auto Man

VBW/RBH Ratio
1.800809

dllII"I'I|Fak|"|‘“|,.f'I,-"‘||fI‘n","n""—-.,ﬁ'hulﬂllqui-.
thll !

™ "."‘ll"h"l'.""*‘-."'n'-,,lr,l__l,l ,

Average
19
On (Off

Average Type
1 Snan Video Power

EMIRes BH,

Channel Power Power Spectral Density Nane

-26.84 dBm /26.0000 MHz -100.99 dBm/Hz




!!

Astra 1G TP 109 Pol. X

% Agilent  14:27:57 Aug 3, 2004 BW/Avg
I —

CH Freq 1.274 GHz Trig Free Resolution BH
Channel Power 3090.000000 kHz

Auto Man
I o

300.000000 kHz

Butg M

VBW/REH Ratio

1.06006

Average

14

On Off

Average Type

Viden Power

Channel Power Power Spectral Density EHIReigg'

-25.44 dBm /26.0000 MHz -99.59 dBm/Hz

Astra 1G TP 111 Pol. X

# Agilent  14:29:41 Aug 3. 2064 | BH/Avg
|
CH Freq 1.304 GHz Trig Free Resolution BH

Channel Power 300060000 kHz
Mar

Auto
T

300.000000 kHz

Outo M
VBW/REH Ratio
= -._Jf'l‘“\\,-;l'-a'lirhﬁlll "h'J'J\i"ll".f‘lih'p‘uI".,n ki ] 1.06866
gy L o et
T Average
A 18
On OFf
Average Type
Video Power
; EMI Res BH
Channel Power Power Spectral Density T—

-25.01 dBm /26.0000 MHz -99.16 dBm/Hz




fl

Astra 1G TP 113 Pol. X

4% Agilent  14:01:1@ Aug 4, 2004 | BH/Avg
CH Freq 1.333 GHz Trig Free  Resolution BH

Channel Power 390.000000 kHz

Futo Man|
. mrTT

300.0800088 kHz

I (]

VYBH/RBH Ratio

e 100000
WY 'u4'JI"‘Ir""h."u'l-""*r'ili

Average

18

On 0Ff

i Average Type

Viden Power

EMI Res BH

Channel Power Power Spectral Density Nane'

-24.98 dBm /26.0000 MHz -99.13 dBm/Hz

Astra 1G TP 115 Pol. X

# Agilent  14:35:26 Aug 3. 2004

| BW/Avg
|

CH Freq 1.363 GHz Trig Free Resolution BH
Channel Power 309.6000000 lrquz
an

Auto
- T

300.000000 kHz

Atten 5 dB Auto Man

VBW/REH Ratio

1.06008

Average

14

o Of

Average Type

Yiden Power

Channel Power Power Spectral Density EHIReigg’

-45.31 dBm /26.0000 MHz -119.46 dBm/Hz
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Astra 1G TP 117 Pol. X

5 Agilent  14:37:15 Aug 3, 2004 BH/Avg
CH Freq 1.392 GHz Trig Free Resolution BW

Channel Power 360.060000 kHz
Man

- Auto
. T

300.000000 kHz

ftten 5 dB Butg  Man
VBW/RBEH Ratio
o M .-.u"-,-"'|p"'r'"r'|"|'.‘p1|"""f-'f \ ok | 1.68000
i ' Average
" 10
o™ On Off
Average Type
Video Power]
. EMI Res BH
Channel Power Power Spectral Density None

-23.94 dBm /26.0000 MHz -98.09 dBm/Hz

Astra 1G TP 119 Pol. X

% Agilent  14:39:26 Aug 3, 20084

| BW/Avg
e
CH Freq 1.422 GHz Trig Free  Resolution BW
Channel Power 3 300.068000 llf1HZ
dl

Auto
- mmTTT

300.000000 kHz

Atten & dB Autn Man
VBW/REH Ratiol
‘IJP.I‘LI‘F.".'.\P-«".\"I ||'I.I|‘.v.1.l'., ‘\-._.l.-,llluhu b, 1. ARRAA
. Average
14
y o0 Off
I“. B ——————
Average Type
4 ideo Power]
. EMI Res BH
Channel Power Power Spectral Density None

-25.89 dBm /26.0000 MHz -100.84 dBm/Hz




| E

Astra 1G TP 105-119 Pol. X
% Agllent  14:55:12 Aug 3, 2004 IW

Resolution BH
306066068 MHz
Butn Man

Video BW
300000000 MHz
Autn Man

VBW/RBH Ratio
1.90089

Average
100
On 0ff

Average Type

B Video Fawer

EMIRes BH,

None

ABJJ.GIF file saved
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Astra 1G TP 106 Pol. Y

5 Agilent  14:59:55 Aug 3, 2004 BH/Avg
CH Freq 1.222 GHz Trig Free Resolution BW

Channel Power 360.060000 kHz
Man

- Auto
Average 10 Video BH

300.000000 kHz

Aeten 5 dB T ')
VBH/RBH Ratio
Al i||r'k""Jk'"'I"""'|f'i"'4I"'"""'-.ﬁ'h'."lll"'ii'- H reaf b 100068
Average
14
On Off
Average Type
Viden Powen
. EMI Res BH
Channel Power Power Spectral Density Nane"

-26.84 dBm /26.0000 MHz -100.99 dBm/Hz

Astra 1G TP 108 Pol. Y

% Agilent  15:61:39 Aug 3, 20084

| BW/Avg
e
CH Freq 1.252 GHz Trig Free  Resolution BW
Channel Power 3 300.068000 llf1HZ
dl

Auto
- mmTTT

300.000000 kHz

Atten & dB Autn Man
VEW/RBH Ratio
PR LEd K L v ,. 1.00000
Average
10
N
Average Type
4 Yideo Povrer
: EMIRes BW
Channel Power Power Spectral Density None

-24.28 dBm /26.0000 MHz -98.43 dBm/Hz
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Astra 1G TP 110 Pol. Y

5 Agilent  15:17:08 Aug 3, 20084 BH/Avg
CH Freq 1.281 GHz Trig Free Resolution BW

Channel Power 360.060000 kHz
Man

- Auto
. T

300.000000 kHz

Aeten 5 dB T ')
VBW/RBEH Ratio
& |ui‘,u'-:'*""'\""""I""v"l""”‘""."H""-""""- I"\"'I'"“".,.-"'-.u‘u,a.-\,r.,. 1.50600
il Average
14
On 0ff
Average Type
Video Power]
. EMI Res BH
Channel Power Power Spectral Density Nane"

-26.44 dBm /26.0000 MHz -100.59 dBm/Hz

Astra1G TP 112 Pol. Y

% Agilent  15:85:53 Aug 3, 20084

| BW/Avg
e
CH Freq 1.31 GH=z Trig Free  Resolution BW
Channel Power 3 300.068000 llf1HZ
dl

Auto
- mmTTT

300.000000 kHz

Atten & dB Autn Man
VBW/REH Ratiol
I_“.-.‘u-‘li"ﬂ|r-1 ’,..~zp‘r""1|.-..-u'wp\.u_.-'lh,ﬂr‘r'-‘l i, el F,“|'|,-'|i|’,,'lrh.,,-..f.* i ||I.,u ) 1.68900
i Average
14
N
Average Type
4 ideo Power]
. EMI Res BH
Channel Power Power Spectral Density None

-26.39 dBm /26.0000 MHz -100.54 dBm/Hz




!!
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Astra 1G TP 114 Pol. Y

5 Agilent  15:67:29 Aug 3, 2004 BH/Avg
CH Freq 1.34 GHz Trig Free Resolution BW

Channel Power 360.060000 kHz
Man

- Auto
e T

300.000000 kHz

Qutg Man
VBW/RBEH Ratio
ARt 1.90009
Average
14
On Off
Average Type
Viden Power
. EMI Res BH
Channel Power Power Spectral Density None

-25.08 dBm /26.0000 MHz -99.23 dBm/Hz

Astra 1G TP 116 Pol. Y

% Agilent  15:69:53 Aug 3, 20084

| BW/Avg
|
CH Freq 1.369 GHz Trig Free  Resolution BW
Channel Power 3 300.068000 llf1HZ
dl

Auto
- mmTTT

300.000000 kHz

Atten 5 dB Buto  Man
VYBW/RBH Ratio
A : 180000
N ,u.p,l.‘ﬂ i ""ull“n'v.".'.""-*.-" *-"'-1‘fr‘n'l,1""||"-"l"!'""-‘ll..fr"‘a""\‘ﬁ"' ‘f""\"""'r-"lr'.hf__,'. A
i o : Average
v rIII4F‘"Jh"'l\r"’\“‘r\,-'-.,I : @ [-::ll' f@F
Average Type
4 Yideno Power
. EMI Res BH
Channel Power Power Spectral Density None”

-26.22 dBm /26.0000 MHz -100.37 dBm/Hz
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Astra 1G TP 118 Pol. Y

#5 Agilent  15:11:47 Aug 3, 2004 BH/Avg
CH Freq 1.399 GHz Trig Free Resolution BW

Channel Power 360.060000 kHz
Man

- Auto
. T

300.000000 kHz

Aeten 5 dB T ')
VBH/RBH Ratio
1.06006
Average
18
On Off
) "'-"‘r"\"ll,. '“i!.'I'""-""'r-'ﬂ"-.ir-"ﬂ- —_—
Average Type
Viden Powen
. EMI Res BH
Channel Power Power Spectral Density Nane"

-44.94 dBm /26.0000 MHz -119.09 dBm/Hz

Astra 1G TP 120 Pol. Y

% Agilent  15:13:24 Aug 3, 2084

| BW/Avg
e
CH Freq 1.429 GHz Trig Free  Resolution BW
Channel Power 3 300.068000 llf1HZ
dl

Auto
- mmTTT

300.000000 kHz

Atten 5 dB |dite e
VBW/RBH Ratio
I I s 1.00008
| r,n‘r-‘l'lﬂl"’"""wl |r,.--..‘||-_-,-|v AT uillllﬁr,lll..-\"r-.|i-.,-'-,-ﬂ.-._.'lru\.ur.,'.. Y “\J-.,:‘-,,-...<LI"|'\IMI ]
" M Average
' 1@
On Off
Average Type
Video Power]
. EMI Res BH
Channel Power Power Spectral Density Nane

-26.57 dBm /26.0000 MHz -100.72 dBm/Hz




| E

Astra 1G TP 106-120 Pol. Y
 Agllent  14:53:10 Aug 3, 2004 IW

Resolution BW
300006000 MHz
Auto Man

Video BH
306000008 MHz
Butn Man

VBW/REMW Ratio
1.90089

Average
100
n 0ff

EMIRes BH,

None

A:\AJJL.GIF file saved
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Astra 3A TP 14 Pol. Y

5 Agilent  16:37:08 Aug 3, 2004 BH/Avg
CH Freq 1.225 GHz Trig Free Resolution BW

Channel Power 360.660000 kHz
Man

- Auto
Average 10 Video BH

300.000000 kHz

Aeten 5 dB T ')
VBH/RBH Ratio
1.06806
Average
] 18
I‘,,.,.I,aIu'|,..,u,'-.l"r‘ll.lr.,.-‘ﬁﬂ“ﬂ'"'I‘f"g'yl ! On 0ff
Average Type
Viden Power
. EMI Res BH
Channel Power Power Spectral Density Nane”

-30.03 dBm /36.0000 MHz -105.59 dBm/Hz

Astra 3A TP 16 Pol. Y

% Agilent  15:39:41 Aug 3, 2684

| BW/Avg
|
CH Freq 1.265 GHz Trig Free Resolution BW
Channel Power 3 300.068000 llf1HZ
dl

Auto
. T

300.000000 kHz

Atten & dB M

AT AR VBW/REH Ratio

I,\,.-.li-"'\,""ﬂll'""L"\ i AR \’.1"1,-.-—'-1|||,|'Jl 1.00868

Average

1@

On Off

Average Type

4 idso Power

. EMI Res BH

Channel Power Power Spectral Density e

-22.42 dBm /36.0000 MHz -97.98 dBm/Hz




!!

Astra 3A TP 18 Pol. Y

5 Agilent  16:41:3@ Aug 3, 2004 BH/Avg
CH Freq 1.385 GHz Trig Free Resolution BW

Channel Power 360.660000 kHz
Man

- Auto
. T

300.000000 kHz

Butn Man

VBW/RBH Ratio

e J'rJ.I‘|"|,n.‘.\v|,.'\p..I’;hrcr,lllp_\,\._.‘I|‘.-.|..,.IIHHI,“IF1‘IF|F. 100000
e
\

il Average

! .'||.l| ; ili_ﬂ.‘ JL.Q‘-‘H\"-J\ '} gi i

i On Off

Average Type

Video Power

. EMI Res BH

Channel Power Power Spectral Density iz

-23.29 dBm /36.0000 MHz -98.86 dBm/Hz

Astra 3A TP 20 Pol. Y

% Agilent  17:66:23 Aug 3, 2004

| BW/Avg
|
CH Freq 1.345 GHz Trig Free Resolution BW
Channel Power 3 300.068000 llf1HZ
dl

Auto
. T

300.000000 kHz

Atten & dB Autn Man

VBW/RBH Ratio

1.80009

Average

" 10

- 0ff

Average Type

4 Yideo Porer

: EMI Res BW

Channel Power Power Spectral Density None

-37.37 dBm /36.0000 MHz -112.93 dBm/Hz




!!

Astra 3A TP 22 Pol. Y

5 Agilent  17:03:25 Aug 3, 2004 BH/Avg
CH Freq 1.385 GHz Trig Free Resolution BW

Channel Power 360.660000 kHz
Man

- Auto
. T

300.000000 kHz

Aeten 5 dB T ')

VBH/RBH Ratio

108608

o Average

P - o u.iH'.a'."'r-"-1‘.|M"r"1|".-"-.dl|'! AR "“t"F‘l*"'r" " hatb 14
4'|\\In|l,-|\i.,..|‘,"‘ hﬁ‘...}”,,ff‘ " ki % Off
Average Type

Viden Power

. EMI Res BH

Channel Power Power Spectral Density Nane”

-38.78 dBm /36.0000 MHz -114.34 dBm/Hz

Astra 3A TP 24 Pol. Y

% Agilent  17:61:45 Aug 3, 20084

| BW/Avg
I

CH Freq 1.425 GHz Trig Free Resolution BW
Channel Power ] 300.000008 kHz

Autn Mani
I -

300.000000 kHz

Atten & dB Autn Man
i VBW/RBHW Ratio
i 1.00000
il I|I |h |
At | 8 | Rverage
,.. Bt i "ll'I1f,.-"II"J‘i"“"""‘lrlﬂll‘ 3 "i'~;""",|fI|||l'-_,k»-‘I'-,,lll.-<,l\'ﬂ|"'1" 0 " @ [}f@]c
M| Average Type
Video Power
. EMIRes BW
Channel Power Power Spectral Density None

-33.28 dBm /36.0000 MHz -108.84 dBm/Hz




| E

Astra 3A TP 14 - 24 Pol. Y
4 Agilent  16:27:14 Aug 3, 2004 | BW/Avg

Atten 5 dB Resolution BW
300006006 MHz
Auto Man

Video BH
306000008 MHz
Butn Man

VBW/RBH Ratio
1.900089

Average
100
On 0ff

Average Type

Viden Power

EMIRes BM,

Mone

% Agilent  17:42:27 Aug 3, 20084

Display

Atten 5 dB
Full Screen

Display Line
-33.99 dBm
On 0ff

Limits»

Titler

Preferences»



!!

Astra 3A TP 13 Pol. X

#5 Agilent  17:53:11 Aug 3, 2004 BH/Avg
CH Freq 1.225 GHz Trig Free Resolution BW

Channel Power 360.660000 kHz
Man

- Auto
- T

300.000000 kHz

Aeten 5 dB T ')

VBH/RBH Ratio

1.68000

Average

19

On Off

Average Type

Video Power

Channel Power Power Spectral Density EHI Reﬂg‘:'

-50.00 dBm /36.0000 MHz -125.57 dBm/Hz

Astra 3A TP 15 Pol. X

% Agilent  17:54:47 Aug 3, 20084

| BW/Avg
|
CH Freq 1.265 GHz Trig Free Resolution BW
Channel Power 3 300.068000 llf1HZ
dl

Auto
. T

300.000000 kHz

Atten 5 dB e
5 VBH/RBH Ratio
1.06000
i .—,»~.""".-'n"'.'f""'""-1'“"'.""-‘f"‘ir"‘r""" e .,r"""""' My [ W Hverage
_,u‘r-‘\"-‘]f' ¥ 16
On 0ff
Average Type
4 \ideo Power
. EMI Res BH
Channel Power Power Spectral Density e

-42.93 dBm /36.0000 MHz -118.49 dBm/Hz




Astra 3A TP 17 Pol. X
% Agient  17:56:54 Aug 3, 2004 | Amplitude
|

CH Freq  1.385 GHz Trig Free Ref Level
Channel Power G —-38.50 dBm

Ref Level -38.50 dBm Attenuation

5.08 dB
Butn Man

i Scale/Div
A g 1,00 dB

Scale Type
Log Lin

Presel Center

Presel Ad just

Channel Power Power Spectral Density (g
-23.41 dBm /36.0000 MHz -98.98 dBm/Hz |
1 of 3

Astra 3A TP 19 Pol. X

% Agilent  17:59:18 Aug 3, 26084

| Amplitude
|

CH Freq 1.345 GHz Trig Free Ref Level
Channel Pover ] -46.18 dBm

Ref Level -46.180 dBm Attenuation

5.08 dB
Autn Man

Scale/Div
4.08 dB

Atten 5 dB

Scale Type
Log Lin

s T )
gl s h W .\,,-,_ﬂ._,,l,||'|hu“,ﬂ._‘_u,

Prese| Center

. Presel Ad just
Channel Power Power Spectral Density @_@@@@@@@@J Hz

-439.88 dBm /36.0000 MHz -125.45 dBm/Hz

More
1 af 3
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Astra 3A TP 21Pol. X

#5 Agilent  13:00:55 Aug 3, 2004 BH/Avg
CH Freq 1.385 GHz Trig Free Resolution BW

Channel Power 360.660000 kHz
Man

- Auto
. T

300.000000 kHz

Aeten 5 dB T ')

VBH/RBH Ratio

108608

. Average

e L 1@

Ty ,.,|'r",-'".l._.-'l"'.'i-"""iﬁlf""l'-"‘hr" Al A HI'J"ﬂ,.\'L'\ by 1) @ O

Average Type

Viden Power

. EMI Res BH

Channel Power Power Spectral Density Nane”

-50.65 dBm /36.0000 MHz -126.21 dBm/Hz

Astra 3A TP 23 Pol. X

% Agilent  13:62:33 Aug 3, 2004

| BW/Avg
|
CH Freq 1.425 GHz Trig Free Resolution BW
Channel Power 3 300.068000 llf1HZ
dl

Auto
. T

300.000000 kHz

Atten & dB Autn Man

VBW/RBH Ratio

1.009a0

; Average

I 0P, iy JIII"".I‘”'"'. T G 14

SR P '-Jr.-"np'lllr.-....,;,.vﬂ,‘u' IL‘"*'If"*'""n‘r'n“‘ﬁ ||'i"-v-.'.'l'-'."'-"Jf“"'hl oy I -1|[-q- i (ff

Average Type

4 Yideo Porer

: EMI Res B

Channel Power Power Spectral Density None

-50.73 dBm /36.0000 MHz -126.30 dBm/Hz
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Astra 3A TP 13 - 23 Pol. X
4 Agilent  17:48:42 Pug 3, 2004 | BW/Avg

Resolution BW
300006006 MHz
Auto Man

Video BH
306000008 MHz
Butn Man

VBW/REMW Ratio
1.90089

Average
106
On 0ff

Average Type

Viden Power

EMIRes BH,

None

A:MCJK.GIF file saved



Eutelsat Il F3 21,5 °E (incliend 3,9°)

12.75 GHz

12708.333 = 12?05.15}

2
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Eutelsat Il F3 TP 40 Pol. X

% Agilent  12:65:88 Aug 4, 20084 | BH/Avg
CH Freq 1.221 GHz Trig Free Resolution BW

Channel Power 300.000008 kHz

Autn Man
UBH 300.0000000 kHz - Video BH

300.000000 kHz

Auto __ Man

VBW/RBH Ratio

1.06000

Average

10

On OfFf

Average Type

Viden Power

Channel Power Power Spectral Density EMI Reiﬁﬂ*

-38.49 dBm /36.0000 MHz -114.85 dBm/Hz

Eutelsat Il F3 TP 41 Pol. X

¥ Agilent  12:87:28 Aug 4, 20684 BH/Avg
I
CH Freq 1.263 GHz Trig Free  Resolution BW
Channel Power ; 308.088008 kHz
Auto Man
UBK 300.0000000 kHz T
300.000000 kHz
Autn Mani
VYBW/REHW Ratio
1.00000
. AR PPN RS A L W Tty Average
el ML AL T, 16
jaYel | On 0ff
Average Type
Video Fower
Channel Power Power Spectral Density E”IR91§§>
-42.66 dBm /30.8000 MHz -118.23 dBm/Hz




Eutelsat Il F3 TP 40 - 44 Pol. X
S Agllent  11:23:37 Aug 4, 2004 IW

Atten 5 dB Resolution BH
300,006808 kHz
Autn Mani

Video BW
300.080008 kHz
Auto Man

VBW/RBH Ratio
1.900089

Average

40

On 0f
W, 'I"r'_.nl o

) W ..'.""h\ M ASYYRFLL Average Type

""|',h,.'wﬁl" ll‘ﬂ"‘lk‘!{ i ¥ l',“'.ll‘p"‘l Video Forer

EMIRes BH,

None

- H 380 kHz Hz X 44 nt

A:\FJJ.GIF file saved



Eutelsat Il F3 TP 48 Pol. Y

% Agilent  11:59:32 Aug 4, 2684 | Meas Setup
CH Freq 1.367 GHz Trig Free Avg Numbgg
Channel Pover o ot
Average 10
S
Exp Repeat
Integ BW
360088 MHz
4 AP I Chan Pwr Span
il '~.4|'»\."'.'ﬁ.»-‘-1.Ip"r|,;aa'I..r.._.-.-..I.-\.,.-...»'.-._..-J," . reaply ri S4.0000018 MHz
Optimize
Ref Level

Channel Power Power Spectral Density

-50.32 dBm /36.0000 MHz -125.89 dBm/Hz

Eutelsat Il F3 TP 49 Pol. Y

¥ Agilent  12:81:27 Aug 4, 20684 BH/Avg
|
CH Freq 1.483 GHz Trig Free  Resolution BW
Channel Power ; 309900008 kHz
Auto Man
UBK 300.0000000 kHz T
309800008 kHz
Autn Mani
VBW/REH Ratio
1.88800
; "5‘\""'r'-1""“"'.“'1"~n~‘fr...J._.fn.a.....~.,\....u.";,hul.l Hveragig
On Off
Average Type
Video Fower
Channel Power Power Spectral Density EMI Reig‘:*
-39.79 dBm /306.0000 MHz -115.35 dBm/Hz




Eutelsat Il F3 TP 45-48 Pol. Y

% Agilent  11:56:56 Aug 4, 20084

BW/Avg

;

lef —47.4 dBm Atten 5 dB Resolution BW
o 300.000000 kHz
Autn Man

Video BH
308.088008 kHz
Autn Mani

VBW/REMW Ratio
1.90089

Zz Average
14
On 0ff

Ll
“ Average Type

Videa Power

)
MM“ th MW .th h” bl N T
H\ " “i By ,‘ | \ i ﬂ |b, W

EMI Res BW,

None

A:AGJJLGIF file saved



Attachment B

C/I Calculation Spreadsheets
Transponder Diagrams
EIRP Coverages

Astra1G/1H Digital Programming



Assumptions

Mis-pointing = 0.4 deg. towards 23.5E

Station-keeping = 0.1 deg. total
DBLTVRO antenna pattern
x-pol = co-pol + 10 dB

Interferenceinto Astra 1G

Eutelsat Il F3
Satellite Astra 1G Astra 3A Eutelsat W2 (incl. 3.9°)
Orbital location deg. E 19.2 235 16 215
Orbital separation deg. - 4.3 3.2 2.3
Topo angle w/mis-pointing and SK deg. - 4.23 3.82 2.03

Vertica Channels
Channel 106
Eutelsat | Eutelsat Il F3
Units Astra1G | Astra 3A W2 (incl. 3.99)
Channel 106 14 F2 45
Channel BW MHz 26 36 72 36
Measured power in channel BW | dBm/BW -26.84 -30.03 -31.32 OFF
BW ratio dB -1.41 -4.42 -
Power in 26 MHz dBm/26 MHz -31.44 -35.74 -
Frequency overlap MHz 26 26 -
BW advantage dB 0.00 0.00 -
Delta Power (A1G - Interferer) dB 4.60 8.90 -
60 cm co-pol off-axis
(DBLTVRO @ 12.7 GHz) dB 23.15 22.04 -
Cl/I co-pol dB 27.8 30.9 -
C/l x-pol dB 37.8 40.9 -
C/l per satellite dB 27.3 30.5 -
C/l Total dB 25.6
Channel 108
Eutelsat Eutelsat Il F3
Units AstralG | Astra3A | Astra3A w2 (incl. 3.9°)

Channel 108 14 16 F2 45
Channel BW MHz 26 36 36 72 36
Measured power in channel BW | dBm/BW -24.28 -30.03 -22.42 -31.32 OFF
BW ratio dB -1.41 -1.41 -4.42 -
Power in 26 MHz dBm/26 MHz -31.44 -23.83 -35.74 -
Frequency overlap MHz 4.5 17.5 26 -
BW advantage dB 7.62 1.72 0.00 -
Delta Power (A1G - Interferer) dB 7.16 -0.45 11.46 -
60 cm co-pol off-axis
(DBLTVRO @ 12.7 GHz) dB 23.15 23.15 22.04 -
Cl/l co-pol dB 37.9 24.4 33.5 -
Cll x-pol dB 47.9 34.4 43.5 -
C/l per satellite dB 375 24.0 331 -
C/l Total dB 23.3

B-1




Channel 110

Eutelsat Eutelsat Eutelsat Il F3

Units AstralG | Astra3A | Astra3A w2 w2 (incl. 3.9°)
Channel 110 16 18 F2 F4 46
Channel BW MHz 26 36 36 72 72 36
Measured power in channel BW | dBm/BW -26.44 -22.42 -23.29 -31.32 -28.93 OFF
BW ratio dB -1.41 -1.41 -4.42 -4.42 -
Power in 26 MHz dBm/26 MHz -23.83 -24.70 -35.74 -33.35 -
Frequency overlap MHz 15 7 9.67 5 -
BW advantage dB 2.39 5.70 4.30 7.16 -
Delta Power (A1G - Interferer) dB -2.61 -1.74 9.30 6.91 -
60 cm co-pol off-axis
(DBLTVRO @ 12.7 GHz) dB 23.15 23.15 22.04 22.04 -
C/I co-pol dB 22.9 27.1 35.6 36.1 -
C/l x-pol dB 32.9 37.1 45.6 46.1 -
Cl/l per satellite dB 225 26.7 35.2 35.7 -
C/l Total dB 20.8

Channel 112
Eutelsat | Eutelsatll | Eutelsat Il F3

Units Astra 1G | Astra 3A W2 F3 (incl. 3.9°)
Channel 112 18 F4 46 47
Channel BW MHz 26 36 72 36 36
Measured power in channel BW | dBm/BW -26.39 -23.29 -28.93 OFF OFF
BW ratio dB -1.41 -4.42 - -
Power in 26 MHz dBm/26 MHz -24.70 -33.35 - -
Frequency overlap MHz 25.5 26 - -
BW advantage dB 0.08 0.00 - -
Delta Power (A1G - Interferer) dB -1.69 6.96 - -
60 cm co-pol off-axis
(DBLTVRO @ 12.7 GHz) dB 23.15 22.04 - -
Cl/I co-pol dB 215 29.0 - -
C/l x-pol dB 315 39.0 - -
C/l per satellite dB 211 28.6 - -
C/l Total dB 20.4

Channdl 114
Eutelsat | Eutelsat Il F3 | Eutelsat Il F3

Units Astra1lG | Astra 3A W2 (incl. 3.9°) (incl. 3.9°)
Channel 114 20 F4 47 48
Channel BW MHz 26 36 72 36 36
Measured power in channel BW | dBm/BW -25.08 -37.37 -28.93 OFF -50.32
BW ratio dB -1.41 -4.42 - -1.41
Power in 26 MHz dBm/26 MHz -38.78 -33.35 - -51.73
Frequency overlap MHz 26 26 - 4.34
BW advantage dB 0.00 0.00 - 7.77
Delta Power (A1G - Interferer) dB 13.70 8.27 - 26.65
60 cm co-pol off-axis (12.7 GHz) | dB 23.15 22.04 - 7.84
Cl/l co-pol dB 36.9 30.3 - 42.3
Cl/l x-pol dB 46.9 40.3 - 52.3
C/l per satellite dB 36.4 29.9 - 41.9
C/l Total dB 28.8
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Channel 116

Eutelsat Eutelsat Eutelsat Il F3
Units AstralG | Astra3A | Astra3A w2 w2 (incl. 3.9°)
Channel 116 20 22 F4 F6 48
Channel BW MHz 26 36 36 72 72 36
Measured power in channel BW | dBm/BW -26.22 -37.37 -38.78 -28.93 -29.68 -50.32
BW ratio dB -1.41 -1.41 -4.42 -4.42 -1.41
Power in 26 MHz dBm/26 MHz -38.78 -40.19 -33.35 -34.10 -51.73
Frequency overlap MHz 6.5 15 4.5 10.17 26
BW advantage dB 6.02 2.39 7.62 4.08 0.00
Delta Power (A1G - Interferer) dB 12.56 13.97 7.13 7.88 2551
60 cm co-pol off-axis
(DBLTVRO @ 12.7 GHz) dB 23.15 23.15 22.04 22.04 7.84
C/I co-pol dB 41.7 395 36.8 34.0 33.4
C/l x-pol dB 51.7 49.5 46.8 44.0 43.4
C/I per satellite dB 41.3 39.1 36.4 33.6 329
C/l Total dB 28.6
Channel 118
Eutelsat Eutelsat Il F3
Units AstralG | Astra3A | Astra3A w2 (incl. 3.9°)
Channel 118 22 24 F6 49
Channel BW MHz 26 36 36 72 36
Measured power in channel BW | dBm/BW OFF
BW ratio dB
Power in 26 MHz dBm/26 MHz
Frequency overlap MHz
BW advantage dB
Delta Power (A1G - Interferer) dB
60 cm co-pol off-axis (12.7 GHz) | dB
C/I co-pol dB
C/l x-pol dB
C/l per satellite dB
C/l Total dB
Channel 120
Eutelsat | Eutelsat Il F3
Units Astra 1G | Astra 3A W2 (incl. 3.9°)
Channel 120 24 F6 49
Channel BW MHz 26 36 72 36
Measured power in channel BW | dBm/BW -26.57 -33.28 -29.68 -39.79
BW ratio dB -1.41 -4.42 -1.41
Power in 26 MHz dBm/26 MHz -34.69 -34.10 -41.20
Frequency overlap MHz 26 26 10.66
BW advantage dB 0.00 0.00 3.87
Delta Power (A1G - Interferer) dB 8.12 7.53 14.63
60 cm co-pol off-axis
(DBLTVRO @ 12.7 GHz) dB 23.15 22.04 7.84
Cl/l co-pol dB 313 29.6 26.3
Cl/l x-pol dB 41.3 39.6 36.3
C/l per satellite dB 30.9 29.2 25.9
C/l Total dB 23.4
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Horizontal Channels

Channel 105
Eutelsat | Eutelsat Il F3
Units AstralG | Astra3A w2 (incl. 3.9°)
Channel 105 13 F1 40
Channel BW MHz 26 36 72 36
Measured power in channel
BW dBm/BW -25.76 -50.00 -30.62 -38.49
BW ratio dB -1.41 -4.42 -1.41
Power in 26 MHz dBm/26 MHz -51.41 -35.04 -39.90
Frequency overlap MHz 21.25 22.58 24.84
BW advantage dB 0.88 0.61 0.20
Delta Power (A1G - Interferer) dB 25.65 9.28 14.14
60 cm co-pol off-axis
(DBLTVRO @ 12.7 GHz) dB 23.15 22.04 7.84
Cl/l co-pol dB 49.7 31.9 222
C/l x-pol dB 59.7 41.9 32.2
C/l per satellite dB 49.3 315 21.8
C/l Total dB 21.3
Channel 107
Eutelsat Eutelsat Il Eutelsat Il F3
Units AstralG | Astra3A | Astra3A w2 F3 (incl. 3.99)

Channel 107 13 15 F1 40 41
Channel BW MHz 26 36 36 72 36 36
Measured power in channel BW | dBm/BW -24.96 -50.00 -42.93 -30.62 -38.49 -42.66
BW ratio dB -1.41 -1.41 -4.42 -1.41 -1.41
Power in 26 MHz dBm/26 MHz -51.41 -44.34 -35.04 -39.90 -44.07
Frequency overlap MHz 11.25 10.75 26 7.66 12.84
BW advantage dB 3.64 3.84 0.00 5.31 3.06
Delta Power (A1G - Interferer) dB 26.45 19.38 10.08 14.94 19.11
60 cm co-pol off-axis
(DBLTVRO @ 12.7 GHz) dB 23.15 23.15 22.04 7.84 7.84
C/l co-pol dB 53.2 46.4 32.1 28.1 30.0
C/l x-pol dB 63.2 56.4 42.1 38.1 40.0
Cll per satellite dB 52.8 46.0 317 27.7 29.6
C/l Total dB 245
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Channel 109

Eutelsat Eutelsat Il F3 | Eutelsat Il F3

Units Astra 1G | Astra3A | Astra3A W2 (incl. 3.9°) (incl. 3.9°)
Channel 109 15 17 F1 41 42
Channel BW MHz 26 36 36 72 36 36
Measured power in channel BW | dBm/BW -25.44 -42.93 -23.41 -30.62 -42.66 OFF
BW ratio dB -1.41 -1.41 -4.42 -1.41 -
Power in 26 MHz dBm/26 MHz -44.34 -24.82 -35.04 -44.07 -
Frequency overlap MHz 21.75 0.25 16.42 19.66 -
BW advantage dB 0.78 20.17 2.00 1.21 -
Delta Power (A1G - Interferer) dB 18.90 -0.62 9.60 18.63 -
60 cm co-pol off-axis
(DBLTVRO @ 12.7 GHz) dB 23.15 23.15 22.04 7.84 -
C/I co-pol dB 42.8 42.7 33.6 27.7 -
C/l x-pol dB 52.8 52.7 43.6 37.7 -
Cl/l per satellite dB 42.4 42.3 33.2 27.3 -
C/l Total dB 26.1

Channel 111
Eutelsat | Eutelsat Il F3

Units Astra 1G | Astra 3A W2 (incl. 3.9°)
Channel 111 17 F3 42
Channel BW MHz 26 36 72 36
Measured power in channel BW | dBm/BW -25.01 -23.41 -27.87 OFF
BW ratio dB -1.41 -4.42 -
Power in 26 MHz dBm/26 MHz -24.82 -32.29 -
Frequency overlap MHz 26 26 -
BW advantage dB 0.00 0.00 -
Delta Power (A1G - Interferer) dB -0.19 7.28 -
60 cm co-pol off-axis (12.7 GHz) | dB 23.15 22.04 -
C/I co-pol dB 23.0 29.3 -
C/1 x-pol dB 33.0 39.3 -
C/l per satellite dB 225 28.9 -
C/l Total dB 21.6

Channel 113
Eutelsat Eutelsat Il F3 | Eutelsat Il F3

Units AstralG | Astra3A | Astra3A w2 (incl. 3.9°) (incl. 3.9°)
Channel 113 17 19 F3 42 43
Channel BW MHz 26 36 36 72 36 36
Measured power in channel BW | dBm/BW -24.98 -2341 -49.88 -27.87 OFF OFF
BW ratio dB -1.41 -1.41 -4.42 - -
Power in 26 MHz dBm/26 MHz -24.82 -51.29 -32.29 - -
Frequency overlap MHz 2.75 19.25 26 - -
BW advantage dB 9.76 1.31 0.00 - -
Delta Power (A1G - Interferer) dB 9.60 27.62 7.31 - -
60 cm co-pol off-axis
(DBLTVRO @ 12.7 GHz) dB 23.15 23.15 22.04 - -
Cl/l co-pol dB 42.5 52.1 29.4 - -
Cl/l x-pol dB 52.5 62.1 39.4 - -
C/l per satellite dB 42.1 51.7 28.9 - -
C/l Total dB 28.7
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Channel 115

Eutelsat Eutelsat | Eutelsat Il Eutelsat
Units AstralG | Astra3A | Astra3A W2 w2 F3 IF3
Channel 115 19 21 F3 F5 43 44
Channel BW MHz 26 36 36 72 72 36 72
Measured power in channel BW | dBm/BW OFF
BW ratio dB
Power in 26 MHz dBm/26 MHz
Frequency overlap MHz
BW advantage dB
Delta Power (A1G - Interferer) dB
60 cm co-pol off-axis (12.7 GHz) | dB
Cl/I co-pol dB
C/1x-pol dB
C/l per satellite dB
C/l Total daB
Channel 117
Eutelsat | Eutelsat Il F3
Units Astra1G | Astra3A W2 (incl. 3.9°)
Channel 117 21 F5 44
Channel BW MHz 26 36 72 72
Measured power in channel BW | dBm/BW -23.94 -50.65 -30.23 OFF
BW ratio dB -1.41 -4.42 -
Power in 26 MHz dBm/26 MHz -52.06 -34.65 -
Frequency overlap MHz 23.75 26 -
BW advantage dB 0.39 0.00 -
Delta Power (A1G - Interferer) dB 28.52 10.71 -
60 cm co-pol off-axis
(DBLTVRO @ 12.7 GHz) dB 23.15 22.04 -
C/I co-pol dB 52.1 32.8 -
C/l x-pol dB 62.1 42.8 -
C/l per satellite dB 51.65 32.34 -
C/l Total dB 32.3
Channel 119
Eutelsat Eutelsat Il F3
Units Astra1G | Astra 3A W2 (incl. 3.9°)
Channel 119 23 F5 44
Channel BW MHz 26 36 72 72
Measured power in channel
BW dBm/BW -25.89 -50.73 -30.23 OFF
BW ratio dB -1.41 -4.42 -
Power in 26 MHz dBm/26 MHz -52.14 -34.65 -
Frequency overlap MHz 26 26 -
BW advantage daB 0.00 0.00 -
Delta Power (A1G - Interferer) daB 26.25 8.76 -
60 cm co-pol off-axis
(DBLTVRO @ 12.7 GHz) dB 23.15 22.04 -
C/I co-pol dB 49.4 30.8 -
C/l x-pol dB 59.4 40.8 -
C/l per satellite dB 49.0 304 -
C/l Total dB 30.3
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Astra and Eutelsat Transponder Overlap

Figurel. Vertical
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Figure 2. Horizontal
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Astra and Eutelsat EIRP Coverages

Figure3. Astra1G

46

Figured4. Astra3A

50
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Figureb5. Eutelsat W2

W2 at 16 degrees East

Figure6. Eutdsat 11 F3

EUTELSAT I1I-F3 at 21.5 degrees East
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ASTRA 1G/1H DIGITAL TV AVAILABLE IN GERMANY (12.5-12.75 GHz)

Service Genre Receivedin ... Language Freq. Pol. | Transp. Satellite Pos.
(GH2)

Messe TV Promo ASTRA reception area German 12.545 H 107 ASTRA-1G | 19.2°E

ASTRA-Mosaic Promo ASTRA reception area Various 12.551 V 108 ASTRA-1G | 19.2°E

ASTRA-Vision Promo ASTRA reception area English 12.551 V 108 ASTRA-1G | 19.2°E

Bloomberg TV Business ASTRA reception area German 12.551 V 108 ASTRA-1G | 19.2°E

D' Chamber en Direct | Political ASTRA reception area L uxemburgish 12.551 V 108 ASTRA-1G | 19.2°E

Nordliicht TV General ASTRA reception area Luxemburgish 12.551 \% 108 ASTRA-1G | 19.2°E
Entertainment

QVC Deutschland Shopping ASTRA reception area German 12.551 V 108 ASTRA-1G | 19.2°E

RTL Télé Létzebuerg |General ASTRA reception area Luxemburgish 12.551 \% 108 ASTRA-1G | 19.2°E
Entertainment

Russian Hour Culture ASTRA reception area English, 12.551 \Y 108 ASTRA-1G | 19.2°E

Russian

Viva Plus Music ASTRA reception area German 12.551 V 108 ASTRA-1G | 19.2°E

BVN TV - Het Beste |General ASTRA reception area Dutch 12.5742 H 109 ASTRA-1G | 19.2°E

van Vlaanderen en Entertainment

Nederlands

CNBC Europe News ASTRA reception area English 12.6105 V 112 ASTRA-1H | 19.2°E

liberty tv.com Shopping ASTRA reception area French, 12.6105 \% 112 ASTRA-1H | 19.2°E

German

M6 Boutique La Shopping ASTRA reception area French 12.6105 \% 112 ASTRA-1H | 19.2°E

Chaine

RTBF SAT General ASTRA reception area French 12.6105 Y 112 ASTRA-1H | 19.2°E
Entertainment

TV 6 Adults ASTRA reception area German 12.6105 V 112 ASTRA-1H | 19.2°E

TV5 Europe General ASTRA reception area French 12.6105 \% 112 ASTRA-1H | 19.2°E
Entertainment

Bahn TV Business ASTRA reception area German 12.633 H 113 ASTRA-1H | 19.2°E

K-TV Religious ASTRA reception area German 12.633 H 113 ASTRA-1H | 19.2°E

K1010 Video Games ASTRA reception area German 12.633 H 113 ASTRA-1H | 19.2°E

Rhein Main TV General ASTRA reception area German 12.633 H 113 ASTRA-1H | 19.2°E
Entertainment

Spi. KA TV Video Games ASTRA reception area German 12.633 H 113 ASTRA-1H | 19.2°E

XXP General ASTRA reception area German 12.633 H 113 ASTRA-1H | 19.2°E
Entertainment
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Motors TV Sports ASTRA reception area French 12.64 V 114 ASTRA-1G | 19.2°E

n-tv News ASTRA reception area German 12.6695 V 116 ASTRA-1G | 19.2°E

Viva Music ASTRA reception area German 12.6695 V 116 ASTRA-1G | 19.2°E

ATVplus General Austria German 12.69225 H 117 ASTRA-1H | 19.2°E
Entertainment

GoTV Music ASTRA reception area German 12.69225 H 117 ASTRA-1H | 19.2°E

ORF 1 Genera Austria German 12.69225 H 117 ASTRA-1H | 19.2°E
Entertainment

ORF 2 Genera Austria German 12.69225 H 117 ASTRA-1H | 19.2°E
Entertainment

ORF 2 Burgenland General ASTRA reception area German 12.69225 H 117 ASTRA-1H | 19.2°E
Entertainment

ORF 2 Europe Genera Austria German 12.69225 H 117 ASTRA-1H | 19.2°E
Entertainment

ORF 2 Kérnten Genera ASTRA reception area German 12.69225 H 117 ASTRA-1H | 19.2°E
Entertainment

ORF 2 General ASTRA reception area German 12.69225 H 117 ASTRA-1H | 19.2°E

Niederosterreich Entertainment

ORF 2 Obertsterreich | General ASTRA reception area German 12.69225 H 117 ASTRA-1H | 19.2°E
Entertainment

ORF 2 Salzburg General ASTRA reception area German 12.69225 H 117 ASTRA-1H | 19.2°E
Entertainment

ORF 2 Seiermark General ASTRA reception area German 12.69225 H 117 ASTRA-1H | 19.2°E
Entertainment

ORF 2 Tirol General ASTRA reception area German 12.69225 H 117 ASTRA-1H | 19.2°E
Entertainment

ORF 2 Vorarlberg General ASTRA reception area German 12.69225 H 117 ASTRA-1H | 19.2°E
Entertainment

ORF 2 Wien General ASTRA reception area German 12.69225 H 117 ASTRA-1H | 19.2°E
Entertainment

TW1 Sports, Travel, ASTRA reception area German 12.69225 H 117 ASTRA-1H | 19.2°E
Weather
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ENGINEERING CERTIFICATION

The undersigned hereby certifies to the Federal Communications Commission as
follows:

I am the technically qualified person responsible for the engineering information
contained in the foregoing ex parte presentation,

I am familiar with Part 25 of the Commission's Rules, and
I have either prepared or reviewed the engineering information contained in the

foregoing ex parte presentation, and it is complete and accurate to the best of my
knowledge and belief.

DIRECTYV Enterprises, Inc.

September 7, 2004

Date



