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Pegasus Development Corporation (“Pegasus”) hereby submits these comments in 

response to the International Bureau (“Bureau”) request for information on the operation of DBS 

satellites at less than 9” spacing.’ The Direct Broadcast Satellite (“DBS”) band is ripe for much 

more efficient use that will provide an opportunity for a substantial increase in DBS capacity and 

competition? As a provider of multichannel video programming primarily to rural areas where 

competition is minimal, Pegasus urges the Commission to seize this opportunity to open the way 

as expeditiously as possible for new entrants into the highly concentrated domestic DBS market. 

The Commission’s primary tool for accomplishing these goals should be the establishment of a 

spectrum cap that effectively limits the licensing of new orbital locations to new entrants and 

’ See Public Notice, DA 03-3903 (December 16,2003). Pegasus, through its affiliates, currently 
provides DBS services, via the DirecTV pla$orm, to approximately 1.2 million rural households 
in 41 states. Since 1997, Pegasus has actively sought satellite spectrum to enhance and 
supplement service to its customers and to establish itself as a facilities-based provider. See 
SAT-LOA- 19980403-00025 to 00029 (originally submitted on December 22,1997). Pegasus, 
like DirecTV and EchoStar, has submitted DBS satellite applications for the expansion DBS 
band to be allocated in 2007. See, e.g., SAT-LOA-20020322-00032 (March 22,2002). Pegasus 
has also applied for authority to access Canadian orbital locations for the provision of DBS 
services into the United States. See, e.g., SES-LIC-20030605-00844 (June 5,2003). 

DBS is known internationally as Broadcast-Satellite Service (“BSS”). 



then only those who have not entered into essentially exclusive arrangements with the only two 

existing operators with systems capable of providing full-CONUS service. 

Background 

Under the ITU Radio Regulations, spectrum and orbital locations for DBS service in the 

12.2-12.7 GHz band (downlink) and 17.3-17.8 GHz band (uplink) are apportioned on a global 

basis among all nations through ITU agreements? The BSS plan and associated feeder link plan 

for ITU Region 2, which includes North and South America, (the “Region 2 Plans”) set forth 

technical parameters for satellites operating in the region, as well as the process for 

implementing modifications to the Region 2 Plans for operations that vary from the planned 

 assignment^.^ The Commission’s rules require compliance with these regulations. See 47 C.F.R. 

9 25.148(f). In accordance with the Region 2 Plans, DBS orbital assignments serving the same 

geographic area are separated by nine degrees. The United States has eight DBS orbital 

positions, three of which provide full-CONUS coverage. 

As the Commission has recognized, there is a limited amount of spectrum suitable for 

high-powered, direct-to-home video transmissions,’ and all the DBS spectrum capable of 

providing full-CONUS coverage has been assigned to either Echostar Satellite Corporation 

See In the Matter of Policies and Rules for the Direct Broadcast Satellite Service, Notice of 
Proposed Rulemaking, 13 FCC Rcd 6907, at fi 6 (1998). 

See Appendices 30 and 30A of the Radio Regulations; see also SES Petition for Declaratory 
Ruling, at 7-8. 

In the Matter of Application of Echostar Communications Corporation et al., 17 FCC Rcd 
20559, at f i  142 (2002) (“EchoStar-DirecTV Order”). Unlike Fixed-Satellite Service (“FSS”), 
DBS service can be received using small, inexpensive and consumer-friendly receive antennas. 
Id. at 1 130. 
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(“‘Echostar’? or DirecTV Enterprises, LLC (“DirecTV”), the two incumbent DBS operatom6 

While the Commission has approved an “expansion” DBS band, that allocation will not take 

effect until April 2007, and the Commission has not yet even begun to establish a process for 

licensing systems to operate in those bands.’ 

The International Bureau (“Bureau”) has recently granted authority for a new competitive 

entrant to provide DBS services into the United States using Canadian orbital resources licensed 

to Telesat Canada (‘Telesat’’).8 But that order now appears unlikely to lead to the introduction of 

any additional competition. Recent filings by DirecTV indicate that it has entered into an 

arrangement with Telesat that forecloses the opportunity for competitive entry though Canadian- 

licensed orbital locations? The Commission should be careful to ensure that incumbent 

operators do not similarly use their leverage to preempt emerging facilities-based competition 

enabled by new BSS assignments. 

See id. at 126-32 (2002). Rainbow DBS, LLC and Dominion Video Satellite, Inc. are 
authorized to use 1 1 and 8 DBS channels, respectively, at the 61.5”W orbital location. Given the 
limited spectrum and inability to obtain full-CONUS coverage h m  that location, neither DBS 
licensee serves as a full competitor to DirecTV or Echostar. See id. at 128, 142. 

See In the Matter of Redesignation of the 17.7 - 19.7 GHz Frequency Band, 15 FCC Rcd 
13430, at 1 97 (2000). 

See In the Matter of Digital Broadband Applications Corp., 18 FCC Rcd 9455 (2003) (“‘DBAC 
Order‘?. 

See, e.g., Application for Special Temporary Authority, File No. SAT-STA-20030903-00300 
(September 3,2003) (agreement with Telesat for use of DirecTV 3 at 82”W prohibits service into 
the United States); Application for Special Temporary Authority, File No. SAT-STA-20040 107- 
00002 (January 7,2004) (agreement with Telesat for use of Direc’IV 5 at 72.5OW permits 
exclusive use of satellite capacity by DirecTV until 2008). 
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International Bureau ’s Request for Comments. On December 16,2003 , the Bureau 

issued a public notice seeking comment on recent filings by various parties proposing DBS 

operations into the United States fiom orbital locations at less than 9” spacing.” In general, the 

filings assert that reduced orbital spacing can increase competition in the DBS market and can 

lead to expanded service offerings. l 1  In addition to technical information regarding the operation 

of short-spaced DBS satellites, the Bureau inquired as to how its rules should be modified for 

licensing such satellites. l2 

Discussion 

I. THE DBS BAND CAN AND SHOULD BE USED MORE EFFICIENTLY 

As discussed in the attached Technical Appendix, additional satellites can be permitted to 

operate in the DBS band without causing unacceptable interference to existing users. In the short 

term, this can be done by restricting the power flux density of the new short-spaced satellites. 

Over the longer tern, by operating all new satellites with relatively uniform technical 

constraints, these restrictions on short-spaced satellites can be relaxed. With continued advances 

in technology, implementation of “tweener” BSS satellites could result in as much as a doubling 

in high power BSS satellite capacity, which would provide tremendous consumer benefit. 

lo Specifically, the Bureau identified the following filings: a petition for declaratory ruling to 
serve the U.S. market using BSS spectrum fkom 105.5OW filed by SES Americom, Inc. (SAT- 
PDR-20020425-00071 (April 25,2002) (“SES Petition”)); applications to construct, launch and 
operate DBS satellites at 123S0W, 96.5”W, and 86.5”W filed by EchoStar (e.g., SAT-LOA- 
20030606-00107 (June 6,2003)); and a petition for rulemaking regarding the feasibility of 
reduced orbital spacing in the DBS spectrum filed by DirecTV (DirecTV Enterprises, LLC, 
Petition for Rulemaking (September 5,2003) (“DirecTV Petition”)). 

See Public Notice, DA 03-3903, at 2 (December 16,2003). 

See id. at 3. 
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II. TEE COMMISSION SHOULD ESTABLISH A SPECTRUM CAP 

The Commission has repeatedly acknowledged its desire to introduce facilities-based 

competition into the DBS market.13 Consistent with that goal, the Commission should adopt a 

full-CONUS spectrum cap. Such a policy would be consistent with past Commission practice. 

For instance, in 1995 the Commission limited applicants participating in the DBS auction to 

having an attributable interest in no more than one full-CONUS orbital 10cation.l~ More 

recently, in denying the merger application of EchoStar and DirecTV, the Commission explicitly 

recognized the benefits of facilities-based, intramodal DBS competition and that “the public 

interest is better served by the existence of a diversity of service providers wherever possible.’y15 

Accordingly, Pegasus urges the Commission to adopt a full-CONUS spectrum 1 s t .  

In attributing interests toward the spectrum cap, the Commission must take into account 

both foreign and domestic authorizations, and afjciliations and agreements between satellite 

operators. Any arrangement that permits an entity to provide DBS service into the United States 

kom a foreign-licensed orbital location almost exclusively or forecloses such service to an 

entities’ competitors, such as the arrangement between DirecTV and Telesat, must be attributed. 

l 3  See, e.g., DBAC Order, at 7 18; Echostar-DirecTVOrder, at fi 87 (‘’This Commission has a 
long-standing policy of promoting competition in the delivery of spectrum-based 
communications services and has implemented numerous measures to foster entry and ensure the 
availability of competitive choices in the provision of such services.”). 

l4 See In the Matter of Revision of Rules and Policies for Direct Broadcast Satellite Service, 1 1 
FCC Rcd 9712, at (rm 55-77 (1995). Subsequently, to facilitate competition between cable and 
DBS operators, the Bureau granted applications that placed all the U.S. allotted full-CONUS 
DBS authorizations under the control of the two DBS operators. See, e.g., Tempo Satellite Inc. 
and DirecTV Enterprises, Inc., 14 FCC Rcd 7946 (1 999). 

l5 Echostar-DirecTV Order, at 196. 

-5- 



A failure to do so would permit incumbent DBS operators to act anti-competitively and 

jeopardize the Commission’s goal of facilitating competition. 

III. NEW LICENSING CAN BE EXPEDITED BY USING THE CURRENT ITU 
COORDINATION PROCESS 

Pegasus supports the proposal to process short-spaced satellite applications 

internationally through modifications of the ITU Region 2 Plans using the procedures specified 

in Appendices 30 and 30A of the ITU Radio Regulations.’6 Under the ITU rules, coordination is 

required if a proposed modification could potentially interfere with frequency assignments 

operated in accordance with the Region 2 Plans. Such a process, rather than an overhaul of the 

Region 2 Plans through a World Radio Conference, would most likely facilitate the deployment 

of these satellites and the timely entry of new competitors. At the same time, the Commission 

should expect to be directly involved in any coordination, to insure that incumbent licenses do 

not use the coordination process to delay or prevent new entry. 

l6 Domestically, the Commission should move quickly to open a processing round or conduct an 
auction to assign proposed new orbital locations. Consistent with Commission policy, such a 
processing round would also be open to foreign-licensed operators, subject to compliance with 
the spectrum cap. See in the Matter of the Commission’s Regulatory Policies to Allow Non-US. 
Licensed Space Stations to Provide Domestic and International Satellite Service in the United 
States, 12 FCC Rcd 24094 (1997). 
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Conclusion 

For the reasons stated above, Pegasus urges the Commission to take action consistent 

with these Comments. 

Respectfully submitted, 

By: 

SHAW PITTMAN LLP 
2300 N Street, N.W. 
Washington, D.C. 20037 
(202) 663-8000 

Counsel for Pegasus Development Corporation 

Dated January 23,2004 

Document # 1374598 v.9 
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Technical Appendix 

INTRODUCTION AND SUMMARY. Pegasus believes that “Tweener” Broadcast- 
Satellite Service (“BSS”) satellites may be interlaced at 4.5 degree spacing with existing 
BSS satellites, the latter operating in accordance with the Region 2 BSS Plan. Based on 
principles established for the Fixed-Satellite Service (“FSS”) satellites, which operate with 2 
degree spacing, it is possible to establish a PFD limitation and subscriber antenna 
characteristic that will prevent unacceptable interference between a Tweener satellite and 
BSS satellites operating according to the Plan. Eventually, the Commission should establish 
a “long-term” BSS PFD limitation (which will result in a small increase in the eirp of all 
future BSS satellites) enabling all satellites to operate with 4.5 degree spacing without 
harmful interference. Once all BSS satellites are capable of operating in a 4.5” environment, 
all Tweener PFD limitations can be lifted. 

1.0 REGION 2 BSS PLAN. Region 2 BSS operates with 9 degree spacing, for space 
systems with overlapping coverage, according to the parameters given in Appendices 30 & 
30A of the lTU Radio Regulations. For administrations such as the United States, Canada 
or Mexico, which have large geographic expanses, the spot and elliptical beams described in 
the Plan have been replaced by highly contoured wide area beams such as CONUS shaped 
beams which provide higher gain for regions having higher rain rates. Satellites with spot 
beams, providing local-into-local service, also are in service. The orbital station 
assignments and fkquency plan of the Region 2 BSS Plan are strictly adhered to. 

In Region 2, small, unobtrusive 45 centimeter single beam antennas and slightly larger 
multibeam antennas have contributed to the success of BSS and are used by millions of 
households. The QPSK modulation and coding now in use by these receivers cannot easily 
be changed. 

There are two general issues addressed herein, at the request of the Commission. The first 
issue is the ultimate capability of the BSS to support reduced orbital spacing, maintaining as 
much as possible the design and operational flexibility inherent in the existing BSS. For this 
issue, the FCC’s goals and rules in establishing 2 degree spacing for the C, Ku and Ka band 
FSS can be compared with BSS with reduced orbital spacing. It is apparent that, in order to 
operate between existing BSS satellites, a Tweener satellite must operate with reduced PFD 
levels. The second issue is what can be done in the long term towards reduced orbital 
spacing with all BSS satellite systems meeting the same technical characteristics. These two 
approaches, consisting of both interim and long tern solutions, can lead to a substantial 
increase in the orbital capacity of BSS, perhaps doubling it. 

2.0 MODIFICATION OF REGION 2 BSS PLAN. A modified BSS Plan should include an 
interim phase wherein Tweener satellites are constrained by particular PFD limitations so 
that adjacent BSS satellites operating according to the ament Plan do not receive 
unacceptable adjacent satellite interference. A subscriber antenna characteristic also is 
required. However, all new BSS satellites would be required to meet a new BSS PFD for 
operations in a 4.5 degree environment. Older satellites would be allowed to expire 
according to their design. Once all BSS satellites are capable of operating in a 4.5 degree 

A -  1 



environment, any PFD limitation on a Tweener satellite reached through coordination or 
otherwise can be lifted. 

3.0 TECHNICAL CHARACTERISTICS OF ORBITAL SPACING. Some guidance can 
be obtained by considering FSS experience in the Ka band, compared to what might be 
obtainable in reducing BSS orbital spacing. First, the adjacent satellite interference in the 
Ka band FSS With 2 degree spacing is compared to adjacent satellite i n t d i c e  in the Ku 
band BSS with 4.5 degree and then 3 degree spacing. 

3.1 KA BAND FSS WITH 2 DEGREE SPACING. A 66 centimeter antenna, 
typical for this service, has a gain of 40.6 dBi and a beamwidth of 1.65 degrees at 19.3 GHz. 
These antennas are required to comply with Part 25.209, however at 2 degree spacing, the 
mainlobe gain is higher than the sidelobe characteristic of Part 25.209. The resulting CA, 
h m  satellites spaced +/- 2,4,6 and 8 degrees away is 15.06 dB, assuming all satellites 
have the same eirp density performance over CONUS. If the desirable satellite and the 
adjacent satellites use spot beam antennas an allowance must be made for the case where an 
adjacent satellite has a beam peak where the desired satellite has a beam minimum @om 
either a spot beam or CONUS beam). This is controlled with a limiting PFD. See 47 C.F.R 
$25.209. In any case, the interfering signals are limited by the PFD specified in Part 
25.138. Consequently, FSS satellites making use of conventional technology, such as QPSK 
and rate 3/4 or 112 encoding, or equivalent, must provide more power to overcome the 
effects of adjacent satellite interfhence while meeting performance objectives including the 
2 degree spacing requirement. 

3.2 KU BAND BSS WlTH 4.5 DEGREE SPACING. A 45 centimeter antema, 
typical for this service, has a gain of 33.5 dBi and a beamwidth of 3.75 degrees at 12.45 
GHz. These antanas are not required to comply with Part 25.209, however, close to the 
mainlobe the Part 25.209 characteristic is met.' In any event, at 4.5 degree spacing, the 
mainlobe gain is higher than the sidelobe characteristic of Part 25.209. Part 25.209 
characteristic may be used close in to the sidelobes for orbital spacings between 9 and 18 
degrees. The resulting C/I, h m  satellites spaced +/- 4.5,g.O and 13.5 degrees away is 13.8 
dB assuming all satellites have the same eirp density per€ormance over CONUS. The C/I 
value of 13.8 dB is only 1.2 dB lower than the Ch calculated above for the Ka Band FSS 
with 2 degree spacing, suggesting that 4.5 degree spacing is realizable for the BSS. In the 
Ka band FSS, additional spacecrafi power is needed to overcome the CA resulting &om 2 
degree spacing. Shilarly, the BSS spacecraft power must be increased to overcome the 
increased interference caused by 4.5 degree spacing. 

Existing BSS satellites do not have the power to completely overcome the added 
interf'erence caused by the 4.5 degree spacing. All new BSS satellites, howevery should be 
designed to meet these requirements. Thus, Pegasus suggests that ultimately the BSS rules 
in a 4.5 degree envirOnment would provide for the operation of satellites with uniform 
performance constraints. 

' See MITRE Report, Docket No. 98-206, "The Analysis of Potential MVDDS Interference 
to DBS in the 12.2-12.7 GHz band," Figure 4-8, at page 4-7 (April 2001). 
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3.3 KU BAND BSS WITH 3 DEGREE SPACING. This analysis follows the 
analysis described in the previous paragraph for a 4.5 degree orbital spacing and 45 
centimeter antenna. At 3 degree spacing, the mainlobe gain is higher than the sidelobe 
characteristic of Part 25.209. The resulting CA, fiom satellites spaced +/-3,6,9 and 12 
degrees away is 4.5 dB assuming all satellites have the same eirp density performance. This 
C4 is too low for modulations and coding presently contemplated for the service, that is, for 
threshhold CNRs around 4 to 5 dB. Thus, it is believed that 3 degree spacing, even for new 
satellites, when all existing satellites have been retired, caunot result in a workable service, 
unless there is an unanticipated breakthrough in technology. 

3.4 EFFECT OF SATELLITE DRIFT AND SUBSCRIBER ANTENNA 
MISALIGNMENT. For satellites operating with significant rain margins, these effects on 
overall perf'omance are virtually negligible and are neglected herein. For example, if an 
adjacent satellite drifts toward the desirable satellite, the satellite spacing decreases and 
adjacent satellite interf'erence increases, slightly reducing the rain margin. When the 
adjacent satellite drifts in the opposite direction the satellite spacing increases and adjacent 
satellite interference decreases, slightly increasing the rain margin. The overall effect is a 
negligible decrease in rain margins. The same effect is true for subscriber antenna 
misalignment, if the misalignment mrs are random. 

4.0 TWEENER SATELLmS. 

4.1 TWEENER SATELLITE IMPLEMENTATION. Tweener satellites that cause 
no unacceptable interfkrence should be permitted to co-exist between existing BSS satellites. 
Interference h m  Tweener satellites can be decreased by implementation of PFD 
limitations. Such restrictions will be temporary, effective until all BSS space stations can 
operate at the reduced orbital spacing. A Tweener satellite may be launched as soon as the 
Region 2 Plan is modified for that satellite. Tweener satellites may continue in use until 
replaced by satellites meeting the new rules for 4.5 degree spacing and may continue in 
service even beyond that point. The earliest implementation of reduced orbital spacing with 
the final rules Will occur only when all present BSS space systems, designed to meet the 
existing BSS rules, have expired 

4.2 EMISSION LIMITATIONS. The eirp of any Tweener satellite to be 
implemented in the near term must be limited so as not to cause unacceptable interference to 
the existing BSS satellites, including those BSS satellites of other administrations. Such a 
limitation could be in the fonn of a PFD limitation, similar to that specified for the Ka band 
FSS. See 47 C.F.R. 0 25.138. The purpose of this section is to recommend how such a limit 
would be derived, and to give an example, based on a limited set of parameters. 

Adjacent satellite interference without Tweeners may be estimated using, as appropriate, the 
mainlobe characteristic or the antenna characteristic given in Part 25.209, for the sidelobe 
characteristic near the boresight. Considering satellites at +/-9 degrees and +/- 18 degrees 
fiom a BSS satellite, the interference due only to the 45 cm subscriber antenna is estimated 
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to be a C/I = 24.9 dB. The interfering satellite's e@ may vary over CONUS relative to the 
interfered-with satellite, reducing this to a C/I of 22.9 dB or even less. 

Tweener satellites spaced +/-4.5 degrees from the intedered-With satellite cause additional 
interference; the interference to a BSS satellite fiom identical Tweener satellites spaced 4.5 
degrees is substantially higher because, at 4.5 degrees, the interference is received on the 
mainlobe of the 45 cm antenna. In this case, the C/I caused by Tweenem at +/-4.5 degrees 
and +/-13.5 degrees is 14.1 dB. Thus, the Tweener satellite ehp needs to be reduced 
significantly in order not to cause unacceptable interference. 

An example can be derived fiom the BSS application of DirecTV, submitted to the 
Commission in March, 1999, leading to a licensing order released August 2,1999. See 
SAT-LOA-1999033 1-00035 (March 3,1999). The effect of adjacent satellite interference 
h m  Tweenem is strongly influenced by the individual link assumptions made by the BSS 
operator regarding such entries as uplink CNR, crosspol and adjacent satellite interference 
based on 9 degree spacing and many other assumptions. How to deal with this variability 
can be addressed on a case-by-case basis. The example DirecTV link to Chicago, is 
presented in Table A-1 1, page 15 of the application, and is partially repeated here: 

Eirp, downlink, dBW 52.7 
Rain Loss 
DownlinkCNR,dB 10.1 
CNR, UPllnk, dB 27.7 
Crosspol Interfi-ce, dB 18.2 
Adjacent Satellite Interfiience, dE3 2 1.8 
Total C/IV+I, dB 9.17* 

3.7 dE3 (attenuation + sky noise) 

* A 1.1 dB margin is included, presumably for contingencies, a C/N+I = 9.1 dB is 
listed in the text. 

The PFD for Chicago, based on the eirp of 52.7 dBW and 24 M H z  bandwidth, is calculated 
to be -123.59 dBW/m2/MHz. 

Ifthe interfkrence h m  all Tweeners results in an adjacent satellite C/I = 25.66 dB, then the 
CNR, using the above parameters, is reduced fiom 9.17 to 9.07 dB, a 0.1 dB degradation 
(the allowance for rain in this link is 3.7 dB). This corresponds to a PFD limitation of 
-124.85 dBW/m2/MHz. Thus the Tweener eirp is reduced by 1.74 dB, c o v o n d i n g  to an 
increase in the size of the subscriber earth station h m  45 to 52 centimeters. 

Ifthe interference h m  all Tweeners results in an adjacent satellite C/I = 28.9 dB, then the 
CNR is reduced h m  9.17 to 9.12 dB, a 0.05 dB degradation (the allowance for rain in this 
link is 3.7 dB). This corresponds to a PFD limitation, for the above example, of -128.09 
dBW/m2/MHz. Thus, the Tweener eirp is reduced by 4.5 dB, corresponding to an increase 
in the size of the subscriber earth station from 45 centimeters to 75 centimeten. 
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Differences in ekp performance over CONUS also need to be taken into account. Different 
modulations and improved coding may be used by a Tweener system (since it is new and 
can use the latest technology) to reduce its subscriber antenna size. 

The Tweener satellite operates in an intdkrence environmenf which is similar to that of the 
adjacent BSS satellites. The eirp of each Tweener satellite is limited, to a smaller or larger 
extent, depending on the link parameter selection made by the Tweener and interfered-with 
BSS satellite operators and by the rain margin degradation deemed to be acceptable. For 
example, the interf'erence for the DirecTV satellite is largely affected by the crosspol 
isolation stated by DirecTV which is only 18.2 dB; if this were larger (better) the allowable 
Tweener satellite ehp could be incrwsed. In any case, the selection of a PFD limitation for 
a particular Tweener satellite must consider all of the adjacent BSS satellites now in 
operation or under construction, including those of other administrations. Differences in 
point to point ehp also must be taken into consideration. 

4.3 BSS PERFORMANCE WJ2T.H 4.5 DEGREE SPACING. Ultimately, for a final 
BSS with 4.5 degree spacing, the satellite eirp, using the satellite parameters given in the 
previous section, must be increased by 0.7 dB, or 17%, in order to achieve the same 
perf'ormance characterktic (3.7 dB total rain margin and CNR = 9.17 dB) as current BSS 
satellites. The corresponding adjacent satellite C/I is 13.7 dB, which is obtained by 
considering neighboring BSS satellites out to +/-18 degrees and considering that the 
adjacent satellites have similar eirp distribution over CONUS. Thus, it appears that the 
spacecraft power and cost penalties will be relatively small, compared to the benefits of 
approximately doubling the total amount of BSS spectrum available. The precise world- 
wide increase in BSS spectrum is uncertain, because the BSS Plan is complex, deals with 
overlapping and non-overlapping coverages and partial and full spectrum allocations. 

4.4 "ERFERENCE TO OTHER REGION 2 ADMINISTRATIONS. The use of 
4.5 degree spacing raises significant additional issues dealing with other administrations. 
Consistent with current lTU regulations, any new operations must be coordinated with these 
other administrations. 

4.5 OTHER INTERFERENCE. The existing BSS also must accommodate 
intdemce caused by potential NGSO and MYDDS systems. 

5.0 NEW TECHNOLOGY AND h!U"IGATION TECHNIQUES. The FCC has requested 
comments on the use of technology that might influence future satellite orbital spacing. In 
the past, the FCC, where possible, has r ehhed  h m  imposing specific technology on 
operators other than emission limitations and similar rules, in order to encourage new 
services and the use of new and different technologies. Other than the establishment of PFD 
limitations and subscriber antenna characteristics, which are not technology specific, the 
Commission should continue to follow that practice. Following is a discussion of the utility 
of certain technologies and mitigation techniques relevant to this proceeding. 

5.1 COORDINATION OF POWER LEVELS AND FREQUENCIES. It has been 
suggested by Echostar that administrations of adjacent satellites coordhte the power levels 
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and muencies delivered to a given area on the ground in order to reduce adjacent satellite 
interference. For example, if the two satellites had identical antenna coverage patterns and 
power, then no allowance need be made for eirp differences; only the subscriber antenna 
characteristics would determine adjacent satellite This would require a high 
degree of coordination. 

5.2 SATELLlTE ANTENNA BEAM SHAPING AND POWER ROLLOFF. 
Since DBS subscribers are national and intermixed (subscribers of one operator are 
neighbors to the subscribers of another operator) the same approxhnate perfomance must 
be delivered to each subscriber on a national basis. Other than putting different weights on 
providing service to subscribers in different rain regions, and small differences in the 
performance of CONUS beam antennas manufactured by the various manufacturers, there 
does not appear to be much to gain from this approach. This also involves the Commission 
in design details that are better left to the operators. 

5.3 INTERFERENCE CANCELLATION. Ifthe subscriber antenna also 
illuminates the adjacent satellites with separate receive beams, the adjacent satellite 
interference may be subtracted h m  the desired signal (containing the desired signal plus 
the interference) the interference can be largely canceled, reducing adjacent satellite 
intderence. Signal cancellation is a well known technique and many examples may be 
cited in the industry and literature for a number of different applications. Interference 
reduction comes at the expense of two additional feeds which will increase the antenna cost 
and M e r  complicate the antenna design and installation. Whether such a technique is 
suitable for a consumer service is best left to the judgment of the satellite operators. 

5.4 BETTER SUBSCRIBER ANTENNA CHARACTERISTICS. It was described 
above that 2 degree spacing in the FSS with 66 cm antennas and 4.5 degree spacing in the 
BSS with 45 cm antennas resulted in interception of the adjacent satellites by the main beam 
of the subscriber antennas. Thus, improved sidelobe characteristics would not be beneficial 
to the interference received h m  the adjacent satellites, however, the interference from 
satellites farther removed also is important. The characteristic described in Part 25.209 
might be used for BSS antennas in the vicinity of the boresight, however, the existing 
designs have backlobes that exceed this characteristic. 

Elevation and topographic satellite separation vary with geographic locations around the 
country and with orbital location relative to the user. While these effects are significant, 
FSS in the C band, Ku band and Ka band seem to cope well with these variabilities. To 
date, the BSS also seems to cope with these variabilities so that these variabilities do not 
seem important enough to impose regulatory limits. 

Present subscriber antennas were designed for 9 degree spacing. At 4.5 degree spacing the 
mainlobe illuminates the adjacent satellite. Increasing the antenna size to 5 1 centimetem (to 
achieve 29-25Log0 at 4.5 degrees) can increase adjacent satellite isolation by 4 dB. The 
decision to increase subscriber antenna size to improve isolation is best left to the judgment 
of each individual operator. 
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5.5 POLARIZATION AND FREQUENCY OFFSET. Ifboth polarkations are 
used at an orbital station, then cross polarization cannot be used to increase adjacent satellite 
isolation. With regard to transponder frequency ofiets, the Region 2 transponder hquency 
assignments in the 12.2-12.7 GHz band can be modified into two plans, one offset by +7.29 
MHz and the other of%& by -7.29 MHz. Consequently, adjacent satellites would be offset 
half a channel. The resulting improvement in isolation is not large, approximately 1 dB, 
because digital signal levels are relatively flat over a bandwidth. But 1 dB can be significant 
for the ultimate service based on 4.5 degree spacing due to the low values of adjacent 
satellite inkderence, C/I, that would be obtained in this scenario. This plan could be made 
part of the long-term plan to move to 4.5 degree spacing. 

Long-term modifications to the Region 2 BSS Plan might also include changing the 
transponder frequency assignments in the old Plan to a simple spectral assignment as is done 
in C, Ku and Ka band FSS systems, leaving the transponder channel bandwidth and channel 
spacing up to the operator. For example, an operator might choose a bandwidth of 36 MHz 
or even a bandwidth of 250 MHz, thereby eliminating the FDMA format. In the latter case, 
the interstitial advantage would vanish. 

5.6 OTHER MODULATIONS AND CODING. Satellites in the BSS make use of' 
efficient QPSK and Rate 314 coding. The coding reduces the data rate but also reduces the 
threshold CNR which is advantageous inan interfkxmce environment. New turbo codes 
and other codes, used in conjunction with QPSK or 8PSK or other modulations, may have 
advantages particularly for new BSS or Tweener systems. 

5.7 OPERATIONAL COMPLEXITY. Operational complexity can be increased if 
primary allocations can be made to uplinks instead of shared feederlinks and if orbital 
assignments, particularly to Tweeners, can be made to operatordadmhistrators who intend 
to implement space systems. 
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