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proponents'  technical arguments. Same-band satellite and terrestrial operations have created technical 
problem in other bands. i41 Whi le  these technical problems have not always proved insurmountable. 
particularly where only stationary deployments are involved.'" the problems g row more  complex where. 
as here, hoth the proposed satellite service and  the proposed terrestrial service are planned as mobik 
services with widespread  deployment^.^^' In cenain MSS bands at issue i n  this proceeding. moreover. 
international agreements'" and permissive domestic licensing policiesid5 make establishing long-term 

~~ ~~ ~ 

i l l  See, e.g., Allocation and Designorion of SpecrrumJor Fixed-Sorellire Services in rhe 37.5-38,s GH:.40.5-4/ .5 
GH: and 48.2-50.2 GH; Frequency Bands; Allocat~oii of Spectrirm IO  Upgrade Fued and Mobile Allocorioris in tlir 
40.5-42.5 GHz Frequency Band: Allocotiori of Specrruni iri [lie 46.9-47.0 CH: Frequency Band for U'ireless 
Services; and Allocorion of Specrruni in rhe 37.0-38.0 GH: arrd40.0-40.5 GH: for Gowernmenr Operorioris. Further 
Notice of Proposed Rulemaking. IB Docket No. 97-95. 16 FCC Rcd 12244 (2001) (V-Band Further Notice) 
(describing the difficulties of sharing beiween ubiquitous fixed terrestrial wireless systems and satellite systems. 
discussing agreements to dedicate separate spectrum to the two services and seelong comment on possible solutions 
where separation was not possible); Advanced Services Firsr Repon and Order, 16 FCC Rcd at 17223. 'I 3 (noting 
that the possibility of the shared use of the band by MSS is "sharply diminished" by the introduction of terrestrial 
mobile services in the 2.5 GHz band and rejecting a proposal that would allow MSS to share frequencies in the 2.5 
GHz band with terrestrial mobile and fixed services principally because "sharing between terrestrial and satellite 
systems would present substantial technical challenges"). 

Ameridnient of P a m  2 otid 25 of the Conmiissiun's Rules ro Permit Oprroriori ofNGSO FSS Sysrcnis Co- 142 

Frequency wirli GSO and Terresrriol Sysrenir in the Ku-Bond Freqiwiici Rorzge. Memorandum Opinion and Order 
and Second Report and Order. ET Docket No. 98-206, 17 FCC Rcd 9614 (2002) (MVDDS Order) (concluding. aher 
several years of study, that sharing is possible belween geostationary DBS satellites and MVDDS systems. which 
use fixed. highly directional antennas stationary co-frequency terrestrial and satellite operations). niodqied by. 
Erratum. 17 FCC Rcd 5849 (PSPWD. rel. Aug. 14, 2002); see also I C 0  Supplemental Comments a1 13-14 & nn.13- 
I4 (describing MVDDS proceeding). 

See, e.g.,  Globalstar Supplemental Comments at 5 & Attach. 1 at 1-43 

I n  the L-band. for example. the amount, specific frequencies and geographic location of the spectrum in which 
the five MSS operators in the regon o f  the United Stales must operate can vary annually. In 1996, the five MSS 
operators and their respective administrations agreed to 3 framework by which they could negoliate future sharing 
arrangements for L-band specirum i n  Region 2.  This agreement. the 1996 Mexico City Memorandum of 
Underslanding (Mexico City MoU), provides for annual coordination to divide the spectrum on the basis of. among 
other ihings, each satellite system's actual usage and realistic projections of future usage. Although annual meetings 
were to have taken place under the terms of the Mexico City MoU. these meetings have not occurred since the 
parties last agreed io a complex spectrum-sharing arrangement in London in 1999; therefore, the parties continue to 
operate under the 1999 assignmenls pending further negoliations. The following operators currently share L-band 
spectrum: MSV (United States); TMI (Canada); Inmarsat (United Kinpdom); Solidaridad (Mexico): and Volna- 
More (Russia). In addition, the Multi-functional Transport Satellite (MTSAT-IR) from Japan is expected to 
commence L-band MSS operations sometime in 2003. To permit full operations. however, the Japanese system will 
nerd to obtain L-band MSS spectrum from the spectrum currenily assigned to the h e  MSS operators thai were 
pariies to the 1996 Mexico City MoU. Although the parties to the Mexico City MoU have not yet established 3 

meeting date to negotiaie a new operating agreemeni that accounts for the needs of the new MTSAT system. the 
Japanese administration is expected to participatc in the next available negotiation session under the principles of the 
Mexico City MoU. See. e.g.. MSV Supplement Comments at E ;  lnrnarssi May 21, 2002 Ex furre Letrer. Allsch. 1 
31 3 ;  Inmarsat Supplemental Comments 31 13-14; ye<' olso National Space Development Agency of Japan. Future 
Launch Schedule. oi.ailable af ~ h t t ~ : l l u u ~ u . n ~ i ~ d ~ . r r i . ~ ~ / p r ~ r ~ c c t ~ l m ~ ~ s ~ ~ ~ n - i i ~ ~ p i ~ ~ r r e ~ s  c.html> (last visited Nov. 12, 

id3 

iU 

2002) 

I 4 5  Coordination between co-frequency c~~rnmunications sysremi. lor example. requlres hnowing fairly precise 
technical information about thc configuration and opcratlon ofany  systems operating in the relevant band. I n  the 2 
CHr MSS band. however. only one of eight MSS licensees currently hnowr l i s  precise operating frequencieh. In the 
(continued.. . . )  
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coordination plans extremely difficult and - together with the need to prevent and resolve recurrent 
concerns about mutual interference - would require the Commission’s active and continued oversight 
over many years and still may not prove successful.’“ 

55. Based on the record and our analysis. we find that establishing shared usage between MSS 
and terrestrial services would likely compromise effectiveness to such a degree that neither service would 
prove cost-effective, and therefore would probably not be deployed. Therefore, we decline to adopt 
same-band. separate-operator sharing as an alternative to permitting MSS licensees in each of the three 
MSS bands at issue in this proceeding the option of adding ATCs in determining how they conduct their 
MSS operations. 

2. Separate-Band, Separate-Operator Sharing 

56. In our Nexibilip Norice and again in our Severobilip Public Norice, we sought comment on 
whether “it is technically feasible for one operator to provide terrestrial services and another operator to 
provide satellite services in rhe same MSS band.”147 Though we did not propose a separate-band, 
separate-operator configuration, several cornenters  construed the Nexibilip Norice and the Severobilip 
Public Norire to propose reallocating spectrum from MSS IO terrestrial mobile use. In general, these 
co rnen te r s  view the principal MSS ATC proposal as not truly same-band sharing but rather as band 
segmentation (;,e.. separate band, separate operator). For example, Verizon Wireless argues that MSS 
operations can be “severed” from terrestrial operations by reallocating the terrestrial and satellite 
spectrum into separate frequency bands.Id8 Similarly, AT&T Wireless states that MSS licensees propose 
to segment the band themselves in the same way that it would be segmented for nonaffiliated providers 
because ATC and satellite components cannot operate co-frequency in the same cell regardless of whether 
MSS and terrestrial wireless service are provided by a single or by different ~ r 0 v i d e r s . l ~ ~  According to 
these c o r n e n t e r s  therefore, if “severability” is actually accomplished by segmentation, then there is no 
reason why the technical requirements for a non-affiliated terrestrial service should be any more complex 

(Continued from previous page) 
2 GH: MSS Rules Order, the Commission divided the 2 GHz MSS uplink (1990-2025 MHz) and downlink (2165- 
2200 MHz) bands into distinct segments of equal bandwidth (Selected Assignments) to be based on the number of 
authorized systemr. See 2 GHz MSS Riiles Order. 15 FCC Rcd at 16138, pI 16. An additional segment was reserved 
for MSS system expansion. Id. Under the Selected Assignment approach, each 2 GHz MSS operator must 
voluntarily identify its selected spectrum after the first satellite in its system reaches its intended orbit. Id. On 
October 15.2002. IC0 notified the Commission that i t  had selected the first 3.88 MHz segment from the band edge 
at 1990 MHz (i.e.. 1990-1993.88 MHz) and the third 3.88 MHz segment from the downlink band edge at 2165 MHz 
( r .e , .  2172.76-2176.64 MHz). See Letter from Cheryl A.  Tritt, Counsel IO IC0 Satellite Services G.P.. IO Marlene H. 
Dortch. Secretary, Federal Communications Cornmisston. File No. 188-SAT-LOI-97. IBFS File NO. SAT-LOI- 
19970926-00163 er a/.  (Oct. 15, 2002). Four more Z GHz MSS licensees must choose their Selected Assignments 
under our 2 GHz MSS service rules and licensinp orders. 

See. e.?..  Celsat Supplemental Comments at 3 (concluding that the prospect of separately owned and operated 
MSS and terrestrial mobile operations is ”highly unrealistic” because “any Cornmission program of independent 
terrestrial operations would force MSS operators to somehow determine the location of all terrestrial users in real 
tlme and then to attempt to contrnl millions of terrestrial calls on an on-goinf, real-time basis in perprrliifi for their 
curestrial comperitors”) (emphasis in original). 

I a0 

13- 
Seivrabilrrj, Norire at 2. 

Vrriron Wireless Supplemental Comments 31 I 14% 

I 4Y Si’c c y  . AT&T Wireless April I, 2002 Er  forre Letter at 3 
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than for a single operator.lS0 

57. Most of the MSS licensees addressing this issue disagree at great technical length with the 
terrestrial operators’ ~ ta tements . ’~~ The MSS licensees state that they will implement their MSS ATC 
systems through shifts of frequency that would vary over time.15’ They contend that they do not intend to 
separate the two types of systems into different channels in the type of permanent way that the terrestrial 
carriers and their representatives claim that they will.i53 

58. We need not resolve the debate over whether MSS ATC will use a “dynamic” or “static” 
frequency-assignment mechanism to achieve greater frequency reuse. The Commission has identified 
MSS as an important component of our overall mix of spectrum allocations. The “separate-band, 
separate-operator” approach. however, would. in essence. reallocate spectrum from MSS to other uses. 
We believe that reconsideration of the spectrum-management decision to allocate resources to MSS is 
unreasonable and unwarranted. Nevertheless. to the extent parties believe that this basic spectrum- 
management decision should be altered. the Commission has initiated other proceedings to 
comprehensively address the proper amount of spectrum to allocate to MSS. some of which are resolved 
today. In this Order. we  simply conclude that. within the spectrum currently allocated for MSS. some 
MSS licensees may find that  they can achieve greater spectrum efficiency, greater capacity and more 
robust service by using MSS in combination with MSS ATC than through MSS alone. 

3. Secondary Terrestrial Service 

59. In response to the Renibdip Norice. Iridium proposed il secondary terrestrial service (STS) in 
the MSS bands at issue in this proceeding.”‘ Under Iridium’s STS proposal. the Commission would 
maintain the primary allocation for MSS in the 2 GHz MSS, L- and Big LEO bands, but establish a new, 
secondary allocation for terrestrial mobile services. The Commission would not limit eligibility for these 
new STS licenses to the MSS incumbents and. after opening a filing window, would use competitive 
bidding to resolve any mutually exclusive  application^.^^' Iridium claims that its STS proposal would 
expand the number of potential parties that might implement terrestrial mobile services in the primary 
MSS bands beyond the number of MSS systems able to implement ATC under our primary proposal.156 

60. We believe that  Iridium’s proposal for a primary MSS allocation and an STS allocation 
suffers from several problems. Most imponant. MSS and terrestrial mobile services cannot as a practical 
matter share the same band unless all of Ihr components that might potentially cause interference, 

I50 See. e.g., id. at 8. 

See. e.8..  IC0 Supplemental Cornmenis at 6- 19: Globalslar Supplemental Comments at 4-7. Technical Appendix I 5 1  

at 1-42; MSV Supplemental Comments at 6-9. 

Constellation Supplemental Comments 31 3. 

See. e.g., IC0 Reply at 9- 11; Globalstar Reply at 8- IO; MSV Reply at 7. 10.23-24. 

Iridium Commenta a1 5-8;  Iridium Supplemental Comments a l  2-3 

See Iridium Supplemental Comments at 1-6 lexphning varlou\ adjustments needed in the 7 GHr MSS service 

15? 

15) 

I il 

I55 

rule\ t n  limit uncerlmties and other problcms nece5wry to successfully lmplement 3 compeutwe blddlng prc,cess In 
t h r  hand)  

I X  Id. 31 2 .  
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including the terrestrial base stations. the mobile earth terminals and the MSS satellites, are capable of 
responding dynamically to interference."' As discussed below, the potential for interference between 
MSS and terrestrial mobile systems is, in fact. so great that we believe only a single type of operator - in 
this case, the incumbent MSS licensees - would possess both the ability and incentive to coordinate 
operations in a manner that avoids interference."* 

61. Iridium also suggests that imposition of secondary starus on in-band terrestrial systems would 
ensure that the satellite systems are adequately protected againsr harmful interferen~e."~ Establishing a 
secondary allocation. however. does not itself adequately protect primary licensees against interference. 
Iridium recognizes as much when it  states that MSS licensees must first achieve a "high degree of 
c o d o n "  that STS will not interfere with their operations before any new STS licenses could be issued.IM 
But i t  does not identify an interference threshold by which the Commission might measure whether the 
MSS licensees have achieved comforti61 Lacking the necessary technical information in the record. we 
are concerned how coordination among primary and secondary licensees, alone, could ever result in the 
operational parameters necessary to make STS workable - the same parameters [hat Iridium 
acknowledges would be necessary for STS operations to be successful.t6' Significantly, moreover, 
primary service users are not required to coordinate with secondary operations. 

62. Iridium recognizes that the precise technical paramerers of each secondary allocation would 
be difficult to establish and would vary widely depending on the exact system architectures, operational 
configurations. coding techniques, power levels and other parameters that each MSS licensee and each in- 
band secondary terrestrial system chose to use.I6' Complicating matters further, Iridium envisions each 

See discussion supra at Section W B ) .  

See discussion injra at Appendix C1.3 

See. e.g., Iridium Supplemental Comments at 6 ("By imposing secondary status on the terrestrial systems, the 

I s7 

IS8  

I59 

Commission ensures that the satellire systems are protected."). 

Iridium Comments at 6; see also Iridium Supplemental Comments a1 3 (claiming, twice, that i t  is "essential" that 
MSS systems not experience interference from secondary terrestrial operations); Iridium Supplemental Comments at 
4 (demanding "absolrtrc primary status" for incumbent MSS systems if its STS proposal were to he implemented) 
(emphasis added); Iridium Comments at 6 (noting that "great care must be exercised in fashioning the technical rules 
that would govern this new STY).  

IM 

lridium Supplemental Comments at 6 (specifics to be worked out in the inter-party coordination procesa or 
possibly Commission-established lechnical parameters), see also 1CO Supplemenlal Comments at 14 n. 15 (noting 
t h x  Ir idium has "neither provided any specific plan to operate any independent terrestrial system i n  MSS spectrum 
nor offered any technical analysis demonsIraring the feaatbtltty o1 such a b  system") (citation omltred). 

161 

See. e.8.. IC0 Supplemental Comments at 14; Globalstar Comments at 14-15; Globalstar Bondholders 161 

Commenrs nr 33-34. Globalstar Bondholden Supplemental Comments at 2 ;  Celsar COmmefllS ill 8; Conslellafion 
Comments 81 16; IC0 Reply at 1 .  7-8; Celsat Reply at  16-17 n.44; MSV Reply at 13-15; CTlA Reply at 14: 
Globalstar Reply at I1 

I b? l r i d ~ u m  Supplementnl Comments at 5 .  .YEP olso Iridium Supplemental Comments a t  5 (conceding that  STS would 
t n w i v r  -'potentially complex issues"); Iridium Supplemental Comments at 3 (noting that  "[olhviously . . . [SrSI 
may theoretically complicate . conrdinatton"). 
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potential STS licensee as occupying more bandwidth than would be assigned t o  any o n e  MSS licensee.” 
As a result. e ach  new STS licensee would need t o  coordinate its proposed secondary operations with at  
least two primary MSS systems.I6’ Because  each  primary MSS system would use different satellites, 
different antennas and,  in  all likelihood. different coding  and other operational parameters. e ach  
prospective STS licensee would need to design its terrestrial system to meet an insurmountable number of 
potential interference scenarios.’” Finally, even if the secondary terrestrial mobile applicant and the  
primary MSS licensees agreed on co<hannel interference limits,i67 the secondary terrestrial mobile 
applicant would still need to consider the  operational parameters of fonhcoming next-generation satellite 
systems and, as with any licensee. protect adjacent channel  MSS systems f rom potential interference.I6* 
Under these circumstances, a secondary terrestrial mobile system. if ever able to coordinate its operations 
with the  primary MSS licensees, would likely be too constrained in its operations to implement STS.i69 

63. Finally. Iridium appears t o  believe that permitting all MSS licensees to integrate ATCs into 
their systems is tantamount to a “policy that, de focro. would advance the interests of only one, uniquely 
situated, MSS system,” namely those of IC0 in the 2 GHz MSS band.”’ T h e  majority of MSS licensees, 
however, affirm their ability t o  improve their spectrum efficiency by integrating a terrestrial component  
into their licensed MSS ~ y s t e m s . ” ~  Although lridium itself may not be able to integrate a terrestrial 
component into its panjcular MSS system because of  its historic choice of system technology.”’ many 

See, e.g., Iridium Comments at 6 (‘‘to provide adequate spectrum for STS operations -- including enabling the Ibl 

terrestrial licensee to be able to “work around” a given MSS system .. STS licenses should cover more than the 
bandwidth of one individual MSS system”). 

See o h  Constellation Reply at 5 n.15 (asserting that iridium‘s proposal to have terrestrial use assignments 
larger than a single MSS system assignment renders the STS scheme too burdensome to consider as a reasonable 
alternative). In addition, i n  the 2 GHz MSS band where MSS licensees have not yet identified their Selected 
Assignmenls, Iridium concedes that prospective STS licensees would not even know the licensees wlth which they 
would be required to coordinate their operations. See Iridium Supplemental Comments at 3-4. TO remedy this 
failing, iridium urges the Commission to reverse ils recently issued 2 GH- MSS Rules Order in part and immediately 
assign specific Frequencies to the 2 GHz MSS systems. Only by requiring MSS licensees to immediately choose 
their Selected Assignments could STS applicants know from the outset the identity of the corresponding primary 
satellite svstems with which they would need to coordinate. See Iridium Supplemental Comments at 4 .  

165 

Constellation Reply a t  13 (questioning how an STS applicant would ever adapt to both CDMA and TDMA 166 

lechnologies in the Big LEO band). 

Iridium Supplemental Comments at 6 

See. e+ . ,  CTIA Supplemental Comments at 8 (“Segmenting and separalely authorizing terrestrial service in the 

I ( # ?  

16R 

MSS bands would not change this basic requirement to protect the operations of licensees i n  adjacent channels, 
whether satellite or terrestrial.”) 

According to MSV. the cnordinotion requirement thai Iridium envisions imposing may very well prove so I b9 

burdensome that MSS spectrum might lay fallow ~ndefinitely. MSV Reply at 14-15. 

See Iridium Supplemental Commenta at 2 ;  Iridium Comments at 3 (claiming that MSS ATC is “an opportunity 170 

lo r  IC0 and nu one else”). 

171 See Glnbolstor Sept. 26.2001 Ex P a m  Letter. Atrach. I at E. I I ;  TMI Sepl. 26.2002 E r  Pane Letter at 7 :  MSV 
Au: 29. 2002 E.r Pnnc Letter 31 2. 

lil 

Its h iwr r i ca l  choice 1 0  dcploy time divlsinn multiplex on31yslS (TDMA) coding I n  
lridlum I\ unlihelv In prove able tn intcfrate terrestrial operations inin 11s licensed MSS frequencies as a result n1 

MSS system. 
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other MSS licensees besides IC0 have demonstrated that they can do so. Accordingly, any concern that 
only one MSS licensee will be able to implement ATC is unfounded. In fact. Iridium appears far less 
concerned with monopolization of the MSS bands than with advancing its position that. unless the 
Commission can find a way of allowing Iridium to exploit the operational efficiencies. enhancements and 
other advantages that MSS ATC m a y  offer, the Commission must prevent all other MSS licensees from 
trying to improve the efficiency of their respective MSS systems through deploying ATC. We. however, 
refuse to impose the same operational limitations on Commission licensees through regulation that 
Iridium has imposed on itself through its system design choices. 

6 4  In summary, we conclude that Iridium’s STS proposal would involve technical and 
operational complications, and problem to successfully implement. In light of those problems and 
notwithstanding the potential that STS may expand the number of parties eligible to implement flexible 
operations, we conclude that the likely burden on secondary operators. MSS licensees, and the 
Commission would outweigh the benefits anticipated from the proposal.”’ We, therefore, decline to 
adopt Iridium’s STS proposal. 

4. Conclusion 

65. The record demonstrates that sharing between MSS and terrestrial mobile services is neither 
advisable, nor practical. Revocation of the authority of operational MSS systems and those MSS licenses 
that have met their implementation milestones in good faith is unreasonable and unwarranted. And our 
detailed technical analyses demonstrate that a third party cannot operate in the licensed MSS spectrum 
without compromising the operations of existing and future MSS licensees. We, therefore, face a choice 
berween quickly achieving the public-interest benefits of improved spectrum efficiency. reduced costs 
and increased competition at the price of giving MSS licensees more than they had originally sought, or 
giving MSS licensees only what they originally received at the price of the public-interest benefits that 
MSS ATC promises. Under these circumstances, we decide that granting the MSS licensees additional 
spectrum flexibility represents the better course. 

C. MSS ATC Service Rules 

66. We adopt service-rule requirements for the provision of MSS ATC that, among other things, 
effectively condition MSS ATC on the provision of substantial satellite service. As explained below, an 
MSS licensee that wishes to include ATC must meet cenain requirements concerning: ( 1 )  geographic 
coverage; ( 2 )  coverage continuity; (3) commercial availabiliry; (4) an integrated offering; and ( 5 )  in-band 
operation.”’ We view full and complete compliance with each of the requirements as essential to the 
integrity of our “ancillary” licensing regime. Without the integrity afforded by these MSS ATC service- 
rule requirements, an alternative licensing or distribution mechanism should be used. Thus. failure of an 
MSS operator to meet any of the ATC service requirements set forth in our Rules and this Order may 
result in enforcement action, including the imposition of a monetary forfeiture in addition to the loss of 

Iridium Supplemenral Comments at 8 

A\ described in d e t d  i n  section III(G). m / m  we will require MSS licensees seeking ATC authorization 10 

171 

17.1 

modily their space-station licenses using FCC Furm 3 12 and provide specific information and certificarionr 
describing their ATC operations as meeting these requirements As is Cornmission practice for a n y  application to 
modify a space-station license, these applications will he a\’ailahle for review in the licensee‘s public Me. A n y  
applications meeting these requirements will be treated 3s minor modificationa. As with any  minor modification. it 
upon Commission review the Commission deems 11 in the public inierest to seek commeni on a n  MSS ATC 
applicntion. the Commission at its discretion may pro\wde public notice 2nd opportunity for comment. 
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ATC and MSS operating authority. We remind licensees that,  under section 503(b) of the 
Communications Act and the Commission’s rules, the Commission may assess a monetary forfeiture 
against c o r n o n  carriers in amounts up to %12O,OOO for a single violation or per day of a continuing 
violation with a maximum forfeiture amount of $1.200,000 and against nonsommon carriers in amounts 
up to $1 1.000 for a single violation or per day of a continuing violation with a maximum forfeiture 
amount of $87,500.1’5 We have no reason to believe that licensees will not comply in good faith with the 
service rules we adopt today: however, we will not hesitate to use our statutory enforcement authority 
against those licensees that do not. 

1. “Ancillary” Service 

67. Our decision to permit MSS ATC is based upon the premise that ATC remains “ancillary” to 
a fully operational space-based MSS system. We find that an ATC system is “ancillary” when an MSS 
operator meets a l l  of our requirements for the provision of ATC. 

68. In the Flexibiliry Norice, we stated that we intended the term “ancillary” to refer to those 
terrestrial services that MSS operators provide that: (1) “are integrated with the satellite network“: ( 2 )  
“use assigned MSS frequencies”; and (3) “are provided for the purpose of augmenting signals in areas 
where the principal service signal, the satellite signal. is We added that. by using the term 
“ancillary.” we intended to exclude “services that differ materially in  nature or character from the 
principal services offered by MSS providers.””’ Our intention i n  defining the term “ancillary” in  the 
Fkxibi l iq  Notice was to distinguish our use of “ancillary” in the context of the Nexibiliy Notice from 
other instances in which the Commission has employed the term, not to suggest any additional 
requirements. In other words. we intended the term ancillary to refer to a proposed set of conditions 
under which an MSS licensee might offer integrated mobile services in the hands allocated for the MSS 
licensee’s use, consistent with its existing MSS authorization.i78 

69. Some cornenters  dispute our definition of “ancillary” in  the Flexibiliry Notice.i79 For 
example. in the Flexibiliy Norice. we said that we did not intend ATC services to differ materially “in 
nature or character” from MSS services. By this language, we sought to illustrate our expectation that 
MSS and MSS ATC services should remain similar in material respects; in other words, we envisioned 
both MSS and MSS ATC as generally offering the same types of applications to the end user. While our 
intent in defining the term ancillary was to clarify. we believe that our definition in the Fleribiliry Notice 
may. in fact, have led to confusion of our use of the term ”ancillary” in  this context. CTIA, for example, 

47 U.S.C. 6 503(b): 47 C.F.R. $ 1.80 

F/exibi / in  Norice, 16 FCC Rcd at 15546-47. ¶ 30 176 

1 7 ’  ld. at 15546-J7.Y 30. 

I in I d .  a t  19.546.1 30: we o/ro d i ~ ~ s s i o n  sitpro n.5 

See. e?.. ClngulariVerizon Comments ar 15 & n.47. Cingular and Verizon, for example, cite Wehster’s 1,“ 

Dictionary for the proposition that “ancillary service is by definition subordinate or auxiliary Io [he primary service.” 
Id C{. e.,?.. Globalstar Bondholdera Supplemental Cornmenis at 2 (”[bly definition. terrestrial authority cannot be 
‘ancillary‘ to MSS licenses unless terrestrial authorlty IS available exclusively to existing MSS licensees”): MSV 
Comments at 23  (assertin: that  “no matter how much traffic is originaced or rermlnated over the terrestrial base 
sutions. the \:ISI majority ofrhe United Stares land mas\ wi l l  be served by the satellite and service in rural and 
remoie area\ ~ ‘ 1 1 1  not be degraded” and therefore a n y  In-hand ierrebrrial use will remaln “anci l lxy” to the satellite 
ernizsions). 
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states that MSS and MSS ATC must, by necessity, differ in "nature and character" due to their different 
physical configurations."' Moreover, we recognize that our use of the term "ancillary" in the Nexibilin 
Norice depans from dictionary definitions of the To avoid confusion, therefore, we decline to 
adopt in our rules a definition of the term "ancillary." and instead clarify that the term "ancillary." with 
respect to MSS ATC. is defined as terrestrially-based. in-band MSS operations meeting the technical and 
policy requirements set fonh in this Order. 

70. Concerning the merits of requiring ancillary operation. commenters generally agree that, i f  
ATC is permitted. MSS operators should: (1) integrate ATC offerings with the principal MSS offering. 
( 2 )  use the same frequencies for ATC and the principal MSS operations, and (3) use ATC simply to 
augment signals, consistent with MSS operations, rather than create a materially different service.Ia2 Both 
commenters that support and those that oppose ATC caution against allowing a terrestrial component 
designed to augment MSS to become a freestanding terrestrial mobile service in spectrum allocated 
domestically and internationally for MSS use.'*' To the extent ATC is authorized, commenters generally 
support adopting the limiting principles on ATC operation."' 

71. While commenters generally agree on the need to ensure that MSS terrestrial operations 
remain "ancillary," commenters disagree over precisely which operational requirements will best allow us 
to exercise effective oversight of MSS operations. In the Nexibdifv Notice. we sought comment on 
whether to ensure ancillary operation by requiring MSS licensees to observe five requirements 
concerning: (1) geographic coverage; (2) coverage continuity; (3) commercial availability; (4) in-band 
operation; and (5) central data ~witching."~ Commenters also proposed that we adopt (6) mandatory 
bundling requirements for MSS ATC service offerings. We address each of these proposals and other 
proposed limitations on MSS ATC below. 

2. Substantial Satellite Service 

72. We require MSS licensees that seek authority to offer ATC service to provide substantial 
satellite service to the public. As described be lo^,, substantial satellite service requires certain band- and 
network-specific demonstrations concerning the MSS space-segment's geographic coverage area, 
coverage continuity and commercial availability. Applicants for MSS ATC authority must demonstrate 

CTlA Comments at 3 

1 The Neb' Sliorrer Olford Eiiglisli Dicrioriar~ 75 i 1993) (defining ancillary as "subservient, subordinate, 
auxil iary,  providing support; now esp. providing essential aupport or services to a central function or industry, 
especially to hospital or medical staff'); Merriarii- Webrrer's Collrgrare Dicrionaq (2002) (defining ancillary as 
"subordinate, subsidiary" or "auxiliary, supplemenmy"), avnilable or <http:llu.ww.m-\c,.comicai- 
binldicuonar\?ancillar\'> (last visited. Dec. 30. 2002) 
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Sec, e.3..  MI Comments at 5 (stating that "to Ihe extent that MSS providers are permitted to offer lerrestrial I X I  

services i n  the 2.1 GHz band, such services should be ~u thor ized  only on an ancillary basis "). 

See Boeing Comments at 6; Celsat Reply at  9 ("Celsat ful ly endorses the Commission's carefully drawn I81 

definirion of ancillary because I I  ensures that terreslrial operaiions remain t ru ly  ancillary 10 the sa1eIlile service."). 

i 8-1 See, e..?., Boeing Comments at 5-8: I C 0  Commenta at 43-5 I: MSV Comments at 27-28: CTlA Comments at 3- 
5 ;  Voicestrenrn Reply at 20-24: Constellntion Reply at 3-16; TRW Reply at 4-6; Boein: Reply af 5-10; MSV Reply 
at 2.5-27; Globalstar Reply at  8-9. 
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compliance with these requirements and, of course. will remain responsible for the continuing accuracy 
and completeness of any information furnished in pending applications.l" Upon licensing. failure of an 
MSS ATC licensee to meet any of these requirements will result in  enforcement action with penalties up 
to and including loss of ATC and MSS operating authority as well as the imposition of a monetary 
forfeiture. 

a. Geographic Coverage 

73. We find that for an MSS licensee to secure and to maintain authority to implement ATC, it  
must provide space-segment service across the entire geographic area stipulated in our rules and policies 
for that operator's panicular space-station system geometry and frequency band as proposed in the 
Flexibility Norice. In the Flexibilir); Norice. we sought comment on whether to authorize MSS ATC only 
after the MSS operator demonstrates that it can provide space segment service covering all 50 states. 
Puerto Rico, and the U.S. Virgin Islands one-hundred percent of the time, consistent with the coverage 
requirements for 2 GHz MSS GSO operators.I8' For the L-band, we proposed an analogous restriction. 
We sought comment on adopting the same requirement for L-band operators "except that if a GSO MSS 
operator in the L-band can demonstrate that 100 percent coverage is not possible from the orbit location 
of the satellite" we proposed to "permit commercial operation of terrestrial facilities so long as the MSS 
service is continually available in all geographic areas the satellite is capable of covering.""' We also 
sought comment on minimum coverage requirements for Big LEO operators prior to their being permitted 
to provide ATCs. 

74. Panies that support authorizing ATC suppon adopting geographic coverage requirements 
similar to the ones we proposed.Iw According to these parties, geographic coverage requirements will 
help ensure that MSS providers use ATC only where space-station signals are attenuated and will not 
migrate their service toward terrestrial-only operation at some point in the future. MSS operators are 
unlikely to spend resources on ATC facilities in areas where space-station signals already reach because 
deployments in those areas would only duplicate existing infrastructure investment. Geographic coverage 
requirements. therefore, can help ensure that ATC remains an integrated operation that augments rather 
than replaces satellite-based MSS Indeed, by imposing geographic coverage requirements we 

191 

See Infro App. E: 47 C.F.R. 8 1.65 

See Flrribil,? Norm.  16 FCC Rcd ar 15547.1 32: id. at 1555 1.1 42. 

I86 

I87 

I R B  Seeid.  at 15551,143 

See id. at 15%. 1 80. I89 

Ser: e.g., Celsat Reply at 10 (addressing the coverrrge requirements for 2 GHz MSS band licensees and stating I XI 

tha t  "Celsat supports this coverage requlrement because i t  effectively ensures rhat ancillary terrestrial use will  
always be part and parcel of a f u l l y  functioning satellite system."): Boeing Comments at 8; API Comments at 5 
("MI agrees with the Commission's proposal that a certain level of MSS coverage be establlshed before MSS 
licensees are authorized to provide terrestrial service."); MSV Comments at 23 (supporting Commission's proposals 
t o  ensure MSS licensees comply with satellite implementation and servlce requirements). 
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See. e.g., Celut Reply at I 1  

See. e . &  MSV Comments at 23: IC0 Comments at 23-24: Globalstor Bondholders Reply at 21; Letter from 1'): 

Laurence H. Williams, IC0 Global Communicntions Lid.. to Morlene H Dortch. Secretary. Fedrrol 
Communications Commission. 1B Docket No. 01-185. a t  1-2 (filed. Dec. 16. 2002) ( IC0  Dec. 16. 2002 E.r Pone 
Letieri. 
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intend to prohibit an MSS licensee from deploying an ATC base station that uses all of the MSS system‘s 
available frequencies to the exclusion of the satellite signals. If an MSS licensee were to deploy a base 
station that uses all available satellite channels, we are concerned that a user at some distance from the 
terrestrial base station may not receive a signal from either the terrestrial component. or the satellite 
system because the base smtion signal would be too weak and the satellite signal would be experiencing 
too much interference from the base station to close a l ink to the end user.’9’ We believe that an  MSS 
licensee would not intentionally create “dead zones” for its customers, especially since the primary selling 
point of MSS ATC service would be ubiquitous coverage to end users.”)J Nevertheless. imposing 
geographic coverage requirements on MSS ATC operators will not permit these types of “dead zones” 
because an MSS licensee that leh no satellite channels available for customer use would necessarily 
violate the band-specific requirements for ubiquitous or nearly ubiquitous geographic coverage.i95 For 
these reasons, an  MSS licensee that wishes to provide ATC must ensure that it remains capable of 
providing the necessary throughput to maintain space-segment service across the entire geographic area 
stipulated in our rules and policies for that operator’s particular space-station system geometry and 
frequency band. We intend to deny any initial or modification applications for MSS ATC systems that 
propose space-segment throughput that would be insufficient to meet the applicable geographic-coverage 
requirement. 

75. In implementing geographic coverage requirements, we take into account the variable system 
configurations and band segments of the MSS systems at issue in this proceeding. For example, 
Globalstar Bondholders notes that our current geographic coverage requirements for space-stations differ 
depending on whether the  system is GSO or NGSO and depending on the frequency band in which the 
satellite operate~.’’~ Under our satellite service rules, for example, Big LEO and 2 GHz MSS NGSO 
licensees must be capable of providing service: “( i )  to all locations as far north as 70” North latitude and 
as far south as 55” South latitude for at least 75% of every 24-hour period, ;.e., that at least one satellite 
will be visible above the horizon at an elevation angle of at least 5” for at least 18 hours each day, and ( i i )  
on a continuous basis throughout the fifty states, Pueno Rico and the U S  Virgin Islands, i.e., that at least 
one satellite will be visible above the horizon at an elevation angle of at least 5” at all times.” 
Similarly, L-band MSS licensees must be capable of providing service to “all of the U.S. domestic 
market, including all fifty states, Pueno Rico. the Virgin Islands and U.S. coastal areas up to 200 
mile~.’”’~ According to the Globalstar Bondholders, therefore. the Commission should “use existing 
coverage requirements as an ATC authority threshold to prevent MSS providers from neglecting required 
coverage outside of the 50 states, Pueno Rico. and the L I S  Virgin Islands.”lB We agree with Globalstar 
Bondholders that we should hold MSS space-station licensees that  implement ATC to a standard no less 

See iiifra App. C. 

See Globalstar Bondholders Comments at 2;  Globalstar Bondholders Reply at 3: Celsat Comments at 17 n.42; 
MCHl Comments at 5-8; Celsat Reply 31 11; MSV Comments at 2 3 :  MSV Reply at I I :  IC0 Comments at 2; IC0 
Reply, App. at A-6. 
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New rule section 25.147(a)(6), moreover. expressly prohibirs ATC base stations from using a11 available MSS 195 

frequencies. See infra App. B (adopting neu’rule 47 C.F.R. 4 25.147(a)(6)). 

I ,XI Globalstar Bondholders Reply a t  21-22 n.50. 

See 47 C.F.R. 2.5.143(b)(2). 
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rigorous than that required for MSS operations generally. Thus, an eligible MSS licensee that wishes to 
implement ATC must provide space-segment service across the entire geographic area stipulated in our 
rules and policies for that operator’s panicular space-station system geometry and frequency band. We 
incorporate into Pan 25 of our mules the specific geographic coverage requirements applicable to each 
type MSS system under consideration in this Order as a prerequisiie for the provision of ATC.” 

76. We do not find persuasive the various concerns of parties opposed to geographic coverage 
requirements. These parties describe the geographic coverage requirements as “cumbersome” and 
“difficult to enforce.””’ These pwies  speculate that partial or temporary lapses in geographic coverage 
may create unanticipated complexities for enforcement.”’ We have, however, administered geographic 
coverage requirements on space station systems for many years.”’ These requirements are verifiable and 
represent an unusually straightforward standard for such a technically complex service.2w As I C 0  
observes, moreover, we apply similar types of coverage requirements for terrestrial wireless services.”’ 
We have, in practice, found geographic coverage requirements neither cumbersome. nor difficult to 
enforce. and we find that the addition of an ATC will no[ materially complicate our administration of 
these longstanding requirements. 

77. We also find i t  unlikely that geographic coverage requirements would encourage the demise 
of MSS space station operations. Assertions to the contrary appear to rest on speculation that geographic 
coverage requirements do nothing to diminish the presumed financial incentives for an MSS ATC 
operator to reduce its capacity for satellite services to maximize [he capacity of its available spectrum for 
terrestrial services, which would constrain other satellite operations in the band.’M We have rejected this 

See infru App- B 

Srratos Reply at 14; see also, e.&. Aviation Industry Parties Comments at I 1  (“Even with these coverage 

.a, 

10 1 

requirements. the temptation will be great for the MSS operator to abandon or minimize its effons to provide MSS 
and 10 concentrate on cellular service. At the end of the day. the hundreds of millions of dollars invested by aviation 
In the development of this service and the equipaee of its aircraft would he for naught.“). 

AT&T Wireless Comments at 6 (“Even i f  the Cornmission could rationally determine the appropriate level of 202 

MSS coverage that should he required prior to the commencement of terrestrial service, 11 is not clear what 
consequences should attach to partial or permanent lapses in satellite coverage caused by technical hilure or 
obsolescence of a satellite (or any other reason).”). 

See. e.g.. 47 C.F.R. 5 25.143(b)(2)(iii), 

See 2 GH: Order. 15 FCC Rcd at 16153-51.¶59. 

See IC0 Reply at I O  n.41 (cirrtrg 47 C.F.R. 4 24.103: i d .  5 24.203). Section 24.103(a) ofour rules. for example. 
requires nationwide narrowband PCS licensees to “construct base stattons that provide coverage to a composite area 
of 750.oOO square kilometers or serve 37.5 percent of the U.S. population within five years of initial license grant 
date; and. shall consrruct base statlons that provide covera:e 10 3 composite m a  of 1.5M),O’XI q u a r e  kjlOfIIelerS or 
serve 75 percent of the U.S. population within ten years of initial license grant date.“ 47 C.F.R. 4 23.103(a). 
Alternatively. a narrowband nationwide PCS licenser may  “provide aubstantial service to the licensed area.” 1 7  
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same type of argument in considering grants of flexibility for other Commission licensees,”’ and have 
considered and rejected these arguments as applied to MSS ATC elsewhere in this Order.”* 

b. Coverage Continuity 

78. We further adopt a requirement that MSS operators maintain space station coverage over the 
relevant geographic area to maintain authority to provide ATC. We also adopt standards for reasonable 
replacement of satellites in the event coverage should degrade as a result of satellite failure tailored to the 
panicular configuration of a given MSS satellite system. For operational NGSO MSS ATC systems, we 
require the licensee to maintain an in-orbit spare. For operational GSO MSS ATC systems, we require 
the licensee to maintain a spare satellite on the ground within one year of commencing operations and 
launch i t  into orbit during the next commercially reasonable launch window following a satellite failure. 
We require licensees to report any outages that meet this standard within ten days of their occurrence. 

79. In the N e x i b i l i p  Norice, we also sought comment on whether and how to require the MSS 
operator to maintain space-station signal coverage if. for example, a satellite fails.’’’ As discussed above, 
MSS licensees have strong economic and legal incentives to recoup the investment costs of their MSS 
systems by continuing to offer satellite-based services.”’ For global MSS operators, revenues from 
satellite service offerings IO customers in the United States represent only a portion of the total revenue 
from the global satellite-services market. Under these circumstances, an MSS operator would have a n  
economic incentive IO replace the failed satellite. 

80. Commenters that support ATC also tend to support requiring MSS licensees to maintain 
continuous coverage of the geographic region relevant for that particular licensee as a condition for ATC 
authority.’“ According to the Globalstar Bondholders, for example, “[elnforcing MSS coverage 
requirements can ensure the provision of ‘ancillary’ service by preventing the operation of an ATC 
platform from degrading in any way the satellite service received by MSS subscribers that are not served 
by the ATC platform."*" Several ATC proponents add that, if  a licensee’s failure to replace a satellite 
causes the MSS portion of the system to degrade, the Commission should revoke ATC a~ thor i ty . ”~  

See. ‘ -8 . .  CMRS Flexibilip Order. I 1  FCC Rcd a1 8975.1 22 (“INIothing in the record suggests thar giving 
licensees who provide CMRS services the flexibility to offer fixed service would make them less responsive to 
market demand for mobile service. In fact, the record indicates that most carrlers Intend to offer consumers 
integrated packages and combinations of mobile and fixed services.”). 

’“’ See srrpra $ Ill(A)(4) (discusstng competition and MSS ATC) 
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See ,i,pra $ Ill(AK4) (addressing enhanced competition) 

See.  e + . ,  Celsat Comments at 14 (“full-time coverage of the Service area is the best way to ensure that terrestrial 

200 

’IO 

211  

reuse of the 2 GHz MSS band is truly ancillary to the satellite service ”); Boeing Comments at 8-9 (“Boeing, 
therefore. would support the revocation of an MSS operator‘s terrestrial authorization i f  the operator does not. for 
example. replace a sufficient number of failed satellites within a reasonable time period to maintain the 
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81. Notwithstanding the preexisting economic and legal incentives that an MSS licensee may 
have  to return the MSS space component to full  operation as quickly as possible in the event of a satellite 
failure, we find that imposing a continuous coverage requirement would address concerns raised by 
certain commenters that MSS operators might not exercise sufficient diligence in returning an MSS 
system to full  operation if the operator can continue to generate operating revenues from its ancillary 
temestrial system.”’ AT&T Wireless. for example, claim that an infusion of new investment capital to 
ATC-enabled MSS systems “would make compliance with any satellite coverage thresholds adopted by 
the Commission virtually impossible because no new investment dollars would be devoted to launching 
and maintaining capital-intensive satellite sy~ tems .””~  We question whether an  MSS operator would 
direct investment to ATC at the expense of the MSS system on which the authority to operate ATC 
depends. Although we view investment in ATC at the expense of MSS coverage requirements as 
unlikely, expressly conditioning ATC authority on maintenance of the MSS licensee‘s satellite-coverage 
obligation may provide some benefit in helping 10 ensure continued investment and innovation in an MSS 
licensee’s space-station assets. because it  would require the MSS operator to act as if the space-segment 
assets were still the company’s sole source of income.116 Given widespread support for a continuous 
coverage requirement,”’ the lack of any  significant cost to MSS licensees and the possibility of some 
long-term benefit to the public. we adopt our proposal to require MSS licensees to maintain continuous 
coverage of the geographic region that we require them to serve. 

82. As a part of our proposal to require continuous coverage, we sought comment on the 
circumstances under which we should revoke an MSS operator’s ATC authority if coverage were 
intempted. Although most commenters support a reasonable time for replacement of failed or disabled 
satellites. commenters propose widely variant time periods in which to replace failed MSS space 
stations.’’* MSV, for example. proposes that  the Commission allow an operator two years to replace a 
failed satellite.”’ IC0 proposes a three-month replacement period.’” Meanwhile. Boeing proposes that 
the Commission establish specific milestones for satellite replacements. which, if not met. would require 
the MSS licensee to forfeit ATC authority; Boeing does not specify a time period in which replacement 
(Continued from previous page) 
aserts that an  MSS operator whose satellite has failed should receive ”a reasonable period of time,“ which MSV 
aserts is iwo years, to launch a replacement satellite. MSV Comments a1 24-25. 

See. e . ~ . .  AT&T Wireless Comments at 2-3: AT&T Wireless Reply at 2. 5-7; Boeing Cornmenis at 7;  CTlA 211 

Comments at 5-9. 

AT&T Wireless Reply at I I, Similarly, Boeing notes that, without some type of coverage requirement in place, 215 

over time “there is a strong possibility tha t  the 2 Gn2 spectrum could eventually ‘default’ to terrestrial use without 
a n y  satellite component.” Boeing Comments at S .  

See, e.,?., Boeing Comments at 9 (“lolnce ATS is initiated. MSS operators that employ ATS should also 
maintain, on an ongoing basis. sufficient satellite coverage and service availability of their MSS services.”). 
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See. r . ~ . .  id. at 8; MSV Comments a1 24-25: IC0 Comments 31 44-46; Constellation Reply at 9; Boeing Reply at :I 7 

5-6; MSV Reply at 25; Globalstar Reply at 8. 
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should occur. but suggests that the milestones should be shorter than those required for the construction 
and operation of initial MSS satellites.”’ 

83. The construction, launch and operation of space stations are subject to launch failures. 
satellite malfunctions and other unique hazards. We agree that MSS licensees should repair or replace 
space stations within a reasonable time frame. For 2 GHz MSS systems, for example, we required 
licensees to meet a series of implementation milestones designed to ensure the construction, launch and 
operation of systems within three-and-a-half years of grant of the NGSO MSS licensees and within five 
years of the GSO MSS license grant.’” Repairing or even replacing a malfunctioning satellite. for all Its 
complexity, requires less time than designing and constructing a new system. Even in the worst case 
where a satellite is destroyed, a licensee can ordinarily replace a lost satellite with a ground spare at the 
next available launch window. or procure a technically identical satellite in an expedient manner since i t  
would have already completed the complex design process. As suggested by Boeing’s comments, 
however, different types of failures on different types of systems require different periods of time to 
corre~t.’~’ To recognize these differences, we adopt a standard for reasonable replacement tailored to the 
particular configuration of a given MSS satellite system and the relative cost of NGSO and GSO space 
stations. For operational NGSO MSS ATC systems, we will require the licensee to maintain ai least one 
m-orbit spare. For operational GSO MSS ATC systems, we will require the licensee to maintain a ground 
spare within one year of commencing operations and launch the ground spare into orbit during the next 
commercially reasonable launch window following a satellite failure. We require licensees to repon any 
outages that meet this standard withjn ten days of their occurrence.2z’ 

84. While no replacement standard can anticipate every potential failure with precision, adopting 
standards tailored specifically for NGSO and GSO MSS configurations strikes an appropriate balance 
between reinforcing the licensee’s commercial and legal incentives to provide continuous service and 
allowing sufficient time for the licensee to repair or replace satellites that have failed. In addition. we 
note that nothing in this Order constrains our authority to impose forfeitures on licensees that fail to meet 
their obligations as MSS licensees in  addition to any other remedies available under our rules. We adopt 
these requirements as a condition of authorizing ATC and incorporate them into Part 25 of our rules. 

c. Commercial Availability 

85 .  In the MSS Flexibiliy Norrcr. the Commission asked whether an “MSS operator could initiate 
operation of terrestrial services as soon as its operational satellites cover 100 percent of the United States 

See Boring Comments at 9 !?I 

”’ 2 GH: MSS Rules Order, 15 FCC Rcd at  16177-78,¶ 106. Specifically. for 2 GHz MSS NGSO system 
licensees must enter into a non-contingent satellite manufacturing contract for the system within one year of 
aurhorization, complete critical design review wi th in  two years of  authorization. begin physical construction of a11 
satellites in the system within two and a half years of authortza~ion. and complele construction and launch of the 
first two satellites within three and a half years of p n l .  See id For 2 GHr MSS GSO systems. licensees must enter 
i n r o  il non-conlingrnt satellile manufacturing contract within one year, complete critical design review wrlhin I W O  
years. begin physical construction of all satelliteb in the system within three years, and complete construction of. and 
launch, one satellite of its constellatinn into i ts ass~gned orbital location within five years of authorization. Id. 

’I1 See. e . ~ . ,  Boeinf Commenra at 9 
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100 percent of the time, even i f  the operator has not yet launched its entire constellation of  satellite^.""^ 
We require MSS to be commercially available in accordance with the coverage requirements that penain 
to each band as a perquisite to an MSS licensee’s offering ATC service.”b 

86. Whether an operator can commence ATC operations prior to making its satellite system 
commercially available to the public represents an extension of the arguments for and against the 
geographic or continuous coverage requirements discussed above. Several commenters note, and we 
agree, that the financial incentives to operate an MSS system are neither as strong. nor as pressing, if an 
MSS licensee can operate the terrestrial component of its system prior to constructing, launching and 
operating MSS space stations and offering commercial MSS services.”’ According to these commenters. 
an MSS operator that can operate the terrestrial component of its system prior to operating the satellite 
portion may choose not to launch space stations, or may delay implementation through petitions for 
waiver of the implementation milestones.’28 We remain committed to the vigorous enforcement of our 
satellite implementation milestones. If the Commission were to permit full-scale commercial operation of 
MSS ATC prior to the commercial availability of service from the MSS space stations, however. the 
denial of a milestone extension request and the accompanying revocation of the applicant’s MSS license 
would adversely affect not only the MSS licensee, but also !he MSS licensee’s terrestrial customers. 
Unlike satellite space station failures, i n  which the licensee may have one year or more to repair or 
replace the satellite prior to loss of ATC authority, a licensee’s failure to meet an implementation 
milestone, such as a licensee’s failure to enter a binding contract for the construction of the satellites. 
could occur without any advance notice to the public or the Commission. As a result. the Commission 
would be forced to choose between maintaining the integrity of its satellite licensing process. or requiring 
the operator to immediately cease service to customers with little advance notice. Given the potential for 
disruption either to an MSS licensee’s customers or to the integrity of the Commission‘s licensing 
processes that might occur, we find that permitting commercial operation of ATC prior to commencement 
of MSS operations would disserve the public interest. Therefore, authorizations to provide MSS ATC 
shall be conditioned upon the commercial availability of MSS in accordance with the requirements of this 
Order prior to or at  the same time ATC operations are initiated. 

3. Integrated Service Offering 

87. To remain consistent with our allocation and service rules. we believe that MSS licensees 
should offer an integrated service, MSS licensees must make a n  affirmative showing to the Commission 
that demonstrates that their ATC service offering is truly integrated with their MSS offering. We 
recognize that it  is imponant for industry to have a clear understanding of what would meet this showing. 
Accordingly. the Commission is creating a minimum showing that would constitute a safe harbor for 
MSS ATC applicants to demonstrate that they are providing an  offering that is integrated with their MSS 

”‘ Sec F/ex!bil ih Norice. 16 FCC Rcd at 1555 I .  1 44 

See App. B. ??b 

Ili See. e x . .  Boeing Comments al 8 (“ [a ]  prior condition for offering ATS should be full cornpllance with” exisiing 
satellite implementailon milestones). 

>,K -~ See. e g ~ .  id. at 8-9, AT&T Wireless Comments at 2.3; see o/m Globalmr Reply at 25 (“Allowing MSS 
providers io l i f te r  comrnerc~al ATC senices prior LO compliancc with applicable silicllite coverage requiremenis 
could undermine i h r  ancillary naiure 01 ATC.”) 
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~ffer ing .”~ The safe harbor is that MSS licensees that wish to provide ATC services could demonstrate 
that they use a dual-mode handset to provide rhe proposed ATC service. 

88. MSS licensees that choose nor to rely on this safe harbor will have to submit for Commission 
review evidence demonstrating that the service they propose to offer will be integrated. This can be 
accomplished through technical, economic or any other substantive showing that the primary purpose of 
the MSS licensee’s system remains the provision of MSS.”’ We encourage MSS operators to submit 
integrated service showings as early as possible to allow full evaluation without compromising the timing 
of ATC deployment. This integrated service requirement and the other rules adopted today will help 
ensure that MSS remains first and foremosr a satellite service and that the terrestrial component remains 
ancillary to the primary purpose of the MSS system. In this manner, the public will be able to obtain the 
many benefits associated with the deployment of MSS systems. 

4. In-Band Operation 

89. In the Flexibiliry Norice, we sought comment on which MSS frequencies we should permit 
MSS licensees to operate MSS ATC.’3i The Commjssion generally allocates spectrum on either a 
primary basis or a secondary basis.2” Within the 2 GHz MSS band. however, MSS licensees may operate 
outside of the specific MSS sub-band that they have selected on a secondary basis to other MSS licensees, 
subject to certain conditi~ns.’~’ Within the Big LEO band, operators are authorized to use different 
amounts of spectrum within the band, depending on the type of frequency coding [hey have chosen to 
d e p l ~ y . ” ~  And within the L-band, MSS operators’ specific frequency assignments in the region of North 
America aTe assigned by international agreement and consensus, and operations outside of these assigned 
frequencies is generally not pernitted.’35 In our Rexibiliv Norice. we asked whether and under what 
conditions we should authorize MSS ATC inside of the MSS allocations, but outside of the narrow 
“Selected Assignmenr” that any given MSS operator has elected to use.216 Commenters also addressed 
whether granting ATC authority in less than all of a n  operator’s licensed MSS frequencies in the Big LEO 

We do not believe that  this same requirement should be imposed on Personal Data Assistants (PDAs), laptops. 229 

or orher computers. 
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offering. 
An economic showing could include. for example. information on the pricing structure of an integrated service 
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1621.35 MHz band). 
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bands was appropriate. 

90. In the 2 GHz MSS band, several ATC proponents support authorizing A T C  across the entire 
MSS hand, subject to the same or similar requirements as the principal MSS operations."' These 
commenters support granting ATC authority that is entirely coterminous with MSS authority in the 
eligible MSS bands.'38 Other commenters, however, urge us to adopt spectrum-usage restrictions on MSS 
ATC. CTIA, for example. urges the Commission to limit 2 GHz MSS ATC only to the licensee's 
Selected Assignment. According to CTIA. authorizing greater flexibility in MSS spectrum uses will 
impair the Commission's ability to reallocate spectrum "[blecause remestrial s y s t e m  would have to be 
physically retuned if their frequency bands were changed" due to missed implementation milestones o r  
Commission Voicestream similarly proposes a 7 megahertz spectrum cap on MSS A T C  
operation in  the 2 GHz MSS band to prevent an M S S  licensee fromaggregating too much MSS spectrum 
for MSS ATC2" 

91. In the Big LEO band, the Commission has divided the band between CDMA compatible 
systems and TDMA compatible systems. As explained in the Notice of Proposed Rulemaking initiated 
below,"' the Commission in 1994 found that up IO four CDMA Big LEO MSS systems could share 11.35 
megahertz of service uplink spectrum in the 1610-1621.35 MHz band and 16.5 megahertz of service 
downlink spectrum in the 2483.5-2500 MHz band. The Commission then found that one TDMA system 
could operate satellite uplinks and downlinks in single 5.15 megahertz block of spectrum in the 1621.35- 
1626.5 MHz band. At present. two Big LEO systems - Iridium and Globalstar - are currently 
operational. As a CDMA system, Globalstar is authorized to operate uplinks in 11.35 megahertz of 
spectrum and downlinks in 16.5 megahertz of spectrum. As a T D M A  system, Iridium operates bi- 
directionally in 5.15 megahertz of spectrum. After the close of the comment cycle in this rulemaking. 
however, Iridium petitioned the Commission to re-designate portions Big L E O  band downlink spectrum 
from CDMA systems (Globalstar) to TDMA systems (Iridium) and implement other changes in the Big 
LEO band plan. 

92. In the L-band, specific MSS frequencies are agreed upon through the Mexico City MoU, 
~ 

See, e.8. .  TMI Comments at 2 ("operation outside 3 'selected assignment' or 'selected segment' should be both 237 

feasible and desirable due to the enhanced spectral efficiency"); Constellation Comments at 33 ("Constellation 
believes that  the Commission should allow lerrestrial use of any portion of the MSS operator's "selected 
assignmenL.")~ 

For example. TMI suggests that, as with satellite-based MSS operations. the Commission should limit MSS :3m 

ATC operations that involve more than one Selected Assignment to situations In which MSS operators have devised 
a sharing scheme for the operation of terrestrial and satellite facilities. TMI Comments at 2.3. Similarly, just as 
MSS licensee5 must coordinate any satellite-based MSS operations outside of their Selected Assignment wlth other 
MSS licensees. Globalstar states that the Commission should require "some degree of coordination" among MSS 
licensees for a n y  MSS ATC operations outside of the operator's Selected Assignment. Globalstar Reply at 1. 
Boeing. however. proposes to bar MSS operators from offering MSS i n  its Selected Assignment i f  the MSS operator 
provides ATC " in 3 2 GHz MSS suh-hand outside its selected assignment, or vice versa." Boeing Comments at 7 .  

"" CTIA Comments at 1.3. CTIA illso claims thai limiting MSS ATC io an operator's Selected Assjenmenl would 
limlt interference to other services. such as GPS. lil. For our analysia of possible interference concerns, ret 
discussion itfro at 8 III(D). 

'10 Vinceatream Reply at ?? 

211 
See 111,[r0 5 I \ ' .  
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which is an agreement between the five MSS satellite operators and their respective national 
administrations that provide service in  the L-band in the North American coverage area regarding 
spectrum assignments between the operators. The operators signed a one-year agreement. which was 
originally was to be revisited annually, that provided each system with an amount of spectrum based on 
its current and projected near-term traffic requirements."' The precise frequency assignments for these 
operators within the L-band MSS spectrum are subject to confidentiality provisions under the Mexico 
City MoU. The parties to the MoU last revised spectrum assignments in 1999 and, pending further 
negotiations, continue to operate under those assignments today. 

93. To ensure maximum gains in spectrum efficiency. minimal potential for interference and 
limited regulatory intrusion, we believe a licensee's authority to operate MSS ATC should remain linked 
to its MSS authority, and limited to the precise frequency assignment authorized for MSS. Therefore, we 
limit each MSS licensee to its "core" MSS spectrum in each of the three bands at issue in this proceeding: 

In the 2 GHz band, an MSS operator may seek authority to provide ATC only i n  its Selected 
Assignment, which, under the 2 GH: MSS Rules Order is comprised of 3.5 megahenz in each 
direction for a total of 7 megahertz for each MSS licensee.zJ' Because coordination among 
the MSS licensees IO conduct MSS ATC outside of the MSS licensee's Selected Assignment 
is likely to prove difficult, time-consuming and unlikely lo produce an acceptable interference 
environment, operations beyond the MSS licensee's Selected Assignment are not permitted. 

In the Big LEO band. both of the two  MSS operators in band - Iridium and Globalstar - may 
seek authority to provide ATC in no more than 5.5 megahertz of spectrum in each direction 
consistent with the MSS ATC service rules.2y Accordingly. systems that operate uplinks and 
downlinks in separate bands. such as Globalstar. could deploy MSS ATC in a total of up to 
11 megahertz of spectrum while systems that operate uplinks and downlinks in  the same 
band, such as Iridium, could deploy MSS ATC in a total of up to 5.5 megahertz. To avoid 
any possible prejudice to the outcome of allocation and assignment decisions under 
consideration in the Notice of Proposed Rulemaking adopted below, we adopt an upper limit 
of 5.5 MHz in  each direction for possible MSS ATC operations. Furthermore. to avoid 
harmful interference, Big LEO MSS licensees will be permitted to implement ATC only on 
those channels that MSS is authorized. consistent with the Big LEO band-sharing 
arrangement set forth in this Order."' 

In  the L-band, an MSS operator may seek authority to provide ATC only in those frequency 
assignments that are available to that MSS operator for MSS use in accordance with the 

0 

0 

See / ~ r , e r t ~ o i i ~ ~ i o l  Acrro~i: FCC Hnilr Hirroric A,qreenie,ir U I I  / n i e r ~ ~ o ~ i o i i a /  Smellire Coord~i~arioii, "News ?J? 

Release." Report No. IN 96-16 (lune 25 ,  1996); lee nlso Fle.rrhi/ln Nonce. 16 FCC Rcd at 15539-40, PI 13. 

The seven megahertz spectrum assignmenr originally ?ranted lo each Z GHz MSS licensee i s  subject IO  increase, :a; 

pending resolution of the 2 GHz MSS milestone implemenls~ion review process. 

We d(J nor inlend 10 prohibir Iridium from using technically innovative techniques Io deploy in-band rerreslrial :LI 

operalions in 11s MSS frequencies, provided Iridium can meet [he lechnioal and service rules established i n  this 
Order 

/l5 See i l f rn $ III(Di(3) (discussing where Iridium and Cloh~lrtar can operate ATCs); see also i~rfr(i Section I V  
(Norlce o f  Proposed Rulemaking. heeking commenl on proposal\ for reaaiigncngor reallocatinp a portion o i  
spectrum in rhe Big LEO MSS frequency bands). 
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Mexico City M o U . ’ ~  If future agreements reached pursuant to the Mexico City MoU were to 
alter precise frequency assignments of MSS ATC providers in the United States. the MSS 
ATC provider would be required to operate on its assigned MSS frequencies. 

Generally speaking, therefore, MSS licensees may generally seek authorization for MSS ATC only in the 
bands in which they are authorized to operate an MSS system, subject to the same regulatory status and 
restrictions, if any, that the MSS licensee would have to observe in  that MSS assignment. 

5. Central Data Switching 

94. In the Flexibiliv Norice, we sought comment on whether requiring that MSS operators 
integrate the terrestrial and satellite operations of their network through one central data switch would 
ensure that the terrestrial component is ancillary to the satellite component.”’ We asked commenters to 
address the types of functions that il central data switch performs and to discuss whether and how 
requiring a central data switch might encourage the integration of terrestrial component into the MSS 
network.m We also sought comment on how we might monitor compliance with a central data switch 
r eq~ i r emen t .~“~  

95. The comments indicate a certain amount of confusion over what we meant by proposing a 
“central data switch.” Only three commenters addressed the issue at any length. MSV. which construed 
the “central data switch” as central monitoring and control point, supported this requirement.’50 IC0  and 
Constellation, which construed a “central data switch” to mean routing all traffic over a single switch, 
opposed the proposal as failing to promote the integration of ATC into MSS and as creating a 
significantly more vulnerable, more expensive and more inefficient MSS system.’51 By proposing a 
central data switch, we did not intend that MSS operators would need to route their communications 
through a single mechanical or optical device that opens or closes circuits in the MSS licensee’s systems. 

See u$ro 5 III(D)(Z) 

Flexlbdtn Norice. 16 FCC Rcd at 15551-51.m 45 

2% 
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u9 Id 

MSV Comments at 25. 150 

IC0 Comments at 15 n.41 (claiming that the central data switch requirement “would make urban MSS traffic ?5 I 

more vulnerable to outage (because i t  would creale a single point of failure) and more expensive (because it would 
prevent network operators from using least-cost routing).”); accord id. at 45-46 (claiming no need exists for a 
central data switch requirement since i t  would not limit use of ATC. would not integrate ATC and MSS. would not 
ensurc the ierrestrial component remains ancillarv to an MSS network. would make the service “more vulnerable to 
outage by creating a single point of failure for all traffic i n  the network‘’ and would contravene the Commission‘s 
general policy of operational and service flexibility”); Constellation Comments at 31 n.65 (“Requiring a “central 
d m  swlich” I S  inefficient and may undercut the ability to establish a robust. distributed nerwork and enlail inlrusive 
Commission involvement in networh design and operation. The siiuation becomes complicated since Integrated 
networks are likely I@ have different paths for signaling and traffic, and for voice and packet-swltched data.”). I n  its 
reply commrnls, MS\’ indicated its opposition to a central switch requirement as envisioned by Conrtellarion and 
I C 0  See MSV Reply at 25-26 (arserring t h a t  if the Commission sought io require central routing as Constellation 
and IC0 assert. then ”MSV shares 1C0.s cnncern that auch  a requiremen! will not allow for least cost routing and 
wi l l  result in a ‘single poini of Failure “’). 

51 
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We agree with the commenters that adopting such a requirement would impose costs far in excess of any 
possible benefit in integrating ATC-enable MSS systems. We expressly decline IO adopt a single-switch 
requirement for MSS ATC systems. 

96. MSV's vision of OUT "central data switch" requirement comes closest to what we actually 
intended. We sought comment on the need for centralized control necessary to achieve dynamic 
frequency management of both MSS and ATC operations. and, in  fact, the proponents of MSS ATC view 
centralized control as crucial to successful implementation of MSS ATC."' Constellation, for example, 
states that central control of both satellite and earth-station components of MSS permits the operator "to 
manage the assignment of powers and frequencies for satellite and terrestrial links within a satellite beam 
coverage area to maximize the total amount of service offered to subscribers . . . .r '253 I C 0  adds that i t  has 
developed and installed a single. integrated Satellite Resource Management System (SRMS) that will 
"produce frequency allocation plans that vary minute-by-minute, tracking [the system's] satellite 
movements throu&h their six-hour orbits.""' Although the MSS ATC proponents propose various 
methods of coordinating intra-system satellite and terrestrial operations, each method of achieving greater 
frequency reuse through MSS ATC requires the operator's "full knowledge of all satellite and terrestrial 
activity on its network in order to make real-time adjustments to accommodate continuously changing 
operating conditions.""' 

97. While we find that the ability to dynamically control the basic components of an  integrated 
MSS ATC system is necessary for MSS ATC to achieve the maximum frequency reuse possible through 
the combination of satellite and terrestrial infrastructure, we agree with those commenters that note that 
requiring system management through a single central point of presence may have undesirable 
consequences. We also find the record does not demonstrate any significant benefit to such a 
requirement. Accordingly, we decline to adopt our proposal that MSS ATC operators control their 
respective MSS ATC operations through a central data switch. 

6. Other Proposed Requirements 

98. While certain technical standards are necessary io protect the public and to establish a 
baseline for commercial negotiation, we must resist the temptation to proscribe detailed. uniform 
technical specifications for Commission licensees absent legitimate public interest justifications for doing 
so.1s6 Some commenters claim that ATC will quickly escape the basic limiting principles we seek to 
maintain unless we impose specific regulatory measures on MSS ATC operations beyond those we 

MSV Comments at 25.26; IC0  Supplemenial Cornrnenls at 6-7. 

Constellation Supplemenial Comments at 4 

IC0 Supplemental Comments at 8 

253 
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155 Id. at 1 I. 

"" Globslstar Reply at 15 ("A grant of ATC authority should noi require MSS providers io integrate ATC and MSS 
plalform> i n  m y  one particular manner. Commission dictated integration IS not flexibility at 311. Rsiher. ATC 
authori ty is iniended 10 provide MSS providers with the operational flexibility i o  individually develop. guided by 
elliciency enhancing market forces and public interest needs. Innovative solutions io the coordlnation challenges 
raised hy AX-MSS integmtion."i. 
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proposed in the Flexibili~y No~ice.'~' Although cornenters  opposed to ATC ask us to consider adopting 
any number of additional regulatory restrictions on MSS ATC. the principal limitations they propose 
would requue MSS operators: (1) to offer satellite service as the predominant use in any given geographic 
area? ( 2 )  to use dual-mode handsefs or to roufe terresfrial calls through the MSS satellite network to 
ensure MSS ATC system integration; ' 5 9  (3) to demonstrate a technical inability to serve proposed ATC 
locations with MSS satellites as a condition to site-by-site ATC authorization;'b0 ( 4 )  to pay annual fees to 
the Commission in exchange for MSS ATC rights:'6' and ( 5 )  to regulate the pricing,'" or 
t e rm and conditions2" of an operator's MSS ATC offering. These proposed conditions. with slight 
variations from commenter to commenter. represent the most fully developed conditions that appear in 
the record.'65 In general, we find that the complexity, cost and inefficiency of these proposed conditions 
would outweigh any limited util i ty that they might have. 

99. First, requiring MSS licensees to ensure that satellite services constitute the "predominant" or 
"primary" use of their systems - whether measured in minutes of use or by number of customers - would 
limit spectrum efficiency. As we have found, to achieve the spectrum efficiency gains. ATC relies on 
flexible switching between the terrestrial and satellite components: the operator can dynamically allocate 
spectrum to either satellite use or terrestrial use. The proposal to require "predominant" satellite use 
would limit the MSS provider's flexibility and its concomitant spectrum efficiencies, e.g., by requiring 
predominant satellite coverage in geographic areas that can be more efficiently served by ATC. such as 
large cities. Also, establishing precisely how much of a limitation on MSS operators such a requirement 
would entail deterrmning how IO measure the "predominance" of satellite services between highly 
flexible. dynamically coordinated spectrum uses - whether by minutes of use. number of channels 

See, P.R. .  Comtech Mobile Comments at 5 ("simply defining the term 'ancillary' may be insufficient to ensure 257 

that satellite service remains the primary use of the spectrum"). 

Voicestream Reply at 22 (proposing that the Commission adopt a rule barring an MSS operator from acquiring 25s 

more terrestrial customers than satellite customers); Comtech Mobile Comments 81 2-5 (recommending a limit on 
the proportion of a system's customers that use the t e r r e ~ r i a l  network rather than the satellite networh as their 
primary source of service ( ; .e . .  more than 506 of the customer's monthly minutes are over the terrestrial path rather 
than the satellite path)). 

Voicestream Comments at 20-24. CTlA suggests that  the Commission only permit MSS providers to provide 
ATC services uslng dual-band handsets that auromarically select a satellite transmission path i f  i t  is available. CTlA 
Commenrs a t  6. 

?50 

API Comments at 5 (proposing a requirement tha t  MSS licensees provide technical evidence that they are unable 260 

to serve via satellite each location that they intend to serve via ATC). 

See PGIFF Comments at 2 ,  13- 15 

Stratos Comments at 16-20, 

Voicestream Reply at 21 

Stratoh Comments at 16-20. 

While other regulatory initiatives have been suggested. these ofher proposals duplicate existing regulations or 
lack sufficient record evidence for us to adopt. API. for example. proposes that MSS licensees "periodically" report 
their peoeraphic coverage. API Cornmenis at 5 .  Section 3 143 of our rules. however. already imposes \uch  a 
reporting requtrement on MSS licensees. See, e.g.. 47 C.F.K. 25.133(e) (requiring Big LEO and 2 GHz MSS 
liccnsees to report the operational status oitheir setell~te consellations on October I5 of each year). 
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occupied, number of consumers served, revenue from calls. or coverage area of each component. In 
shon, even if we had not found that imposing a predominant use requirement for MSS ATC would limit 
spectrum efficiency, we currently lack sufficient record evidence to determine any basis by which to 
select one measure of "predominant use" over another. 

100. Second, requiring satellite-routing would defeat most of the benefits of authorizing ATC 
in the first instance. The disadvantages would increase markedly if we were to funher restrict MSS 
operators to offering only dual-mode phones that defaulted to the satellite transmission path. Requiring 
MSS licensees to route all traffic through the MSS satellite system would greatly limit the spectrum 
efficiency gains that will occur under ATC. Under the satellite-routing proposal, an  MSS operator would 
be required to route communications from ATC base stations to MSS eanh stations to the MSS satellite 
and back again, even if more eflciertr system rrunsmissions paths existed. An MSS ATC user. for 
example, might place a call to another MSS ATC user within the broadcast radius of the same ATC base 
station. Lnstead of perrnjtting the licensee to use the Ieast-cost routing method through the ATC base 
station, a satellite-routing requirement would force the licensee to send the signal from the ATC base 
station to an MSS earth station, which would send the signal to the MSS space-station, which would 
retransmit the signal back to the MSS eanh station, which would return the signal to the ATC base station 
from which i t  originated.'66 This circuitous, unnecessary transmission path would materially increase the 
cost and complexity of ATC and greatly limit the spectrum efficiencies possible under the dynamic 
spectrum-sharing model of an MSS ATC. We are not persuaded that the public interest considerations 
ostensibly served by requiring satellite-routing justify the significant costs of limiting consumer choice. 
stifling innovation, and requiring additional operational expenses and inefficiencies. 

101. Third, requiring MSS licensees to demonstrate a technical inability to serve proposed 
ATC locations with MSS satellites as a condition of every ATC base station authorization would create 
spectrum and administrative inefficiencies. Achieving optimal spectrum usage may require an MSS 
operator to use ATC even though a particular call might be served via satellite. Moreover, requiring an 
MSS licensee to demonstrate a technical inability to serve the area surrounding the ATC base station 
would require the Commission to adopt a site-by-site licensing process to scrutinize the technical merits 
of every proposed ATC base station location. The MSS licensee would need to update its engineering 
analysis for each proposed ATC base station location whenever buildings are built, modified, or razed in 
or near the proposed ATC base station location. Tower locations are scarce i n  any urban environment. 
Subjecting MSS licensees to the additional technical constraint of guaranteeing that no satellite signal 
could penetrate the proposed tower location. panicularly given the steady variation of our nation's urban 
landscape due to development and demolition, has the potential to preclude the selection and construction 
of any MSS ATC base stations. We find that the expensive. time-consuming testing and monitoring of 
every proposed base station locations would prevent the rapid deployment and development of MSS ATC 
without any corresponding public benefit or regulatory rationale. 

102. Fourth. we reject a proposal to impose additional fees on MSS licensees that implement 
ATC to supplement their MSS network. In the case of MSS ATC. several commenters observe'" and 

266 Scr., e . , ~ . .  Globalctilr Reply at 16 ("Artificially limiting terrestrial spectrum reuse as proposed by these 
ccirnrneniers would increase the amount of traffic required to be carried by an MSS provider's salellile system. 
Some oflhis traffic could be more efficiently and economically carried via an ATC platform. By requir~ng this 
traffic nevertheless to be carried via satellite. the Commlssion effectively would reduce the amount of spectrum 
bandwidth available to rural subscribers tha t  only can be economically served by satellites."). 

161 See MSV Comments 31 3 1-33 (asserting that no r31hond bai ls  exists by which to determine the magnitude of any 
w c h  lees). 
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even the principal proponent of an MSS ATC fee acknowledges, that insufficient economic data exists on 
which we could develop a rational user-fee regime.’bR Even if we were to conclude that a user fee on 
MSS ATC were warranted and could be rationally geared to the prospects of the MSS ATC segmeni, the 
Communications Act of 1934, as amended. does not clearly authorize us to impose such fees on MSS 
licensees that implement ATC. When Congress allowed flexible use of the broadcast spectrum and 
permitted licensees to offer ancillary or supplemental services, for example, Congress granted the 
Commission express authority to require the licensee to pay fees designed to avoid unjust enrichment and 
to recover for the public an amount that, to the extent feasible, equals the amount that would have been 
recovered had the service been licensed pursuant to the provisions of section 309cj).’69 Outside of the 
broadcast spectrum. however. no similar grant of authority directs us to impose fees on other flexible uses 
that we permit. As we observed in our Nexibilip Norice. “absent legislation. we likely do not have the 
authority to assess . . . fees” on MSS ATC.’” No commenter disputes this observation. At this time. 
therefore, we do not find that imposing additional fees on MSS licensees that implement ATC would 
serve the public interest. 

D. Technical Requirements and Rules for Terrestrial Operations 

103. In the Fle.ribilic Norice, we proposed to adopt flexible technical requirements and 
service rules that would encourage ATC development in the most rapid, economically efficient and 
diverse manner.”’ We proposed to apply a minimum set of technical standards to avoid harmful 
interference to other users of the spectrum and sought comment on whether our specific proposals were 
necessary and sufficient.’” After reviewing the record evidence. including comments from the National 
Telecommunications and Information Administration (NTIA), we address these issues in this section. 
First. we individually evaluate the 2 GHz MSS band. L-band. and Big LEO bands. Though the concepts 
and proposals for ATC operations are similar among the MSS systems, each frequency band has its 
distinct inter-service and intra-sewice sharing scenarios. In each of the bands, we address the intra- 
service sharing scenarios (Le.. MSS systems sharing the same MSS allocation with ATC operations) and 
then we evaluate the inter-service sharing possibilities (i.e.. when the MSS ATC operations are in a 
frequency band that is adjacent to another service allocation). For the intra-service analyses, we evaluate 
the amount of interference that would be caused to another operator’s system that is sharing the same 
MSS allocation. This interference could be an increase in the noise received by the space station 
receivers of the other MSS system or ii could be interference caused io the mobile earth terminals (METs) 

Sce P&FF Comments at 13 n.49, 14-15 ?6n 

See 41 U.S.C. 5 336: see also Feesfor Aiicillor? or Stipplenieitran Use of Digrral Televisioil Specrrtrni Pursrtari! ?b9 

10 Secrrntt . l36(e)( /  J ofthe Telecoirintttrticarrorts ACI of 1996. MM Docket No. 97-247. Memorandum. Opinion and 
Order. I4 FCC Rcd 19931, 19939.7 20 (1999) (construing section 336 of the Cornmunicmons Act t o  provide that 
“only rmcillan; or supplemenra? services are subjecl to fees under the Act”) (emphasis in ortginal). 

”” F /c r i b i l r r ~  Norice, 16 FCC Rcd at 15549.50. 40. 
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adjacent bands. whether ii is necessary to irnposc interay\tern limits. or instead allow applicants to coordinaie among 
themelves. whether there are allernalive approaches i h a i  would provlde ample proteciion while hetier furthering our 
$(~aIs of encouraging r:iptd, efficient deployment of Integrated MSS terresfrial services. and whether ihere are 
differences hetween the 2 Gtlz MSS s n d  L-bands [ h a  would require an aliernmve dpproach for operations in onr or 
the other band. /d. 
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operating with the other MSS system. For the inter-service case. we evaluate the impact of our-of-band 
emissions from ATC operations on adjacent band system. 

104. We adopt technical parameters for ATC operations in each of the bands at issue designed 
to protect adjacent and in-band operations from interference from ATCZ7’ We fully expect that these 
operational parameters will be sufficient. Nevertheless, in  the unlikely event that an adjacent MSS or 
other operator does receive harmful interference from ATC operations. either from ATC base stations or 
mobile terminals. the ATC operator must resolve such interference. If the MSS ATC operator claims to 
have resolved the interference and other operators claim that interference has not been resolved. then the 
parties to the dispute may petition the Commission for a resolution of their 

1. 2 GHz MSS Band 

105. On August 25, 2000, the Commission released the 2 GHz MSS Rules Order setting forth 
licensing and service rules for pending applicants to provide MSS in the 1990-2025 MHz and 2165-2700 
MHz bands.”5 In the 2 GHz MSS Rules Order, the Commission adopted a band arrangement that can 
accommodate initially the multiple and technically-diverse systems that have requested authorization. 
Each authorized system received an  equal share of the available frequencies. Because there is not 
sufficient spectrum to award to each applicant the full  amount of specrrum that i t  has indicated its 
proposed system requires, the Commission stated in the 2 GH: MSS Rules Order that operational systems 
could aggregate spectrum assignments “by reaching agreement for sharing of those assignments among 
them~elves.”~’~ Not all proposed systems can share the same spectrum due to the modulation schemes 
proposed. A licensee will select the specific frequencies in which its rimary service operations will take 
place at the time i t  has launched one satellite into its intended orbit. In addition, because there are a 
number of incumbent terrestrial services, such as Broadcast Auxiliary Services, in the 2 GHz MSS band, 
each authorized system will have flexibility to operate MSS at other frequencies in the band. 

8 7  
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106. The J u l y  17, 2001 Orders authorizing Boeing, Celsat, Constellation, Globalstar, ICO, 
Iridium, MCHI, and TMI to provide 2 GHz MSS in the United States requires the satisfaction of certain 
implementation milestones: Our  milestone rules are intended to ensure the speedy delivery of service 979 

Many of the rules adopted today impose operating limits 10 protect against harmful interference based on current 273 

technology, current coding methods or current network configurations. See infra App. B (adopting new rules 41 
C F.R. $ 5  25.147. 25.252.15.253.25.7-54). Allhough our rules are designed with today‘s sysrems in mind. we do 
not intend to limit the ability of exisring or lurure licensees to deploy new. different or innovative technologies. 
provided that the applicant can demonsrrare that the new system configuration produces no greater inrerference than 
permitted under our exlsting rules. We adopt notes to this effect in each of our band-specific MSS ATC rules. See 
infra App. B (47 C.F.R. $9 25.252.25.253. 25.154). 
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to the public and to  prevent warehousing of spectrum.280 To date, all licensees have certified that they 
have met their first construction milestone of Ju ly  17. 2002 to enter into a nonsont ingent  satellite 
manufacturing contract. Boeing plans lo use its 2 GHz MSS license specifically to provide aeronautical 
services. Boeing has filed an application to modify its 2 GHz MSS authorization t o  substitute a 
geostationary orbir satellite network for the non-geostationary orbit MSS network in its license."' Celsat 
plans to implement a geostationary satellite orbit MSS system while Iridium plans to implement a non- 
geostationary satellite orbit MSS system.'" Globalstar has filed an  application to modify its 2 GHz MSS 
authorization to  reduce the number of operational non-geostationary orbit satellites in its network, with 
proposed technical  modification^.'^^ TMI operates a geostationary orbit satellite system licensed in 
Canada and. through a subsidiary, holds a letter of intent authorization from the C o m m i ~ s i o n . ' ~ ~  IC0 
operates a n  NGSO satellite network and is authorized under the laws of the United Kingdom and,  through 
a subsidiary. holds a letter of intent authorization from the Commission which requires that a second 
satellite be launched prior to January 2005.'8b On July 18, 2002. KO. Constellation, and MCHl filed 
(Continued from previous page) 
United Stales Pursuant to the 2 GHz MSS Rides Order, these authorizations provided each system access to 
"Selected Assignments" of 3.5 megahenz of spectrum in each of the 1990-2025 MHz and 2 165-2200 MHz bands 
and the transceivers must be capable of tuning across a t  least 70% of the MSS allocation. The International Bureau 
delayed full implemeniation of the 2 GH: MSS Rules Order with regard to an incremental 0.38 megahertz of 
spectrum per licensee in each band. pending Commission consideraiion of various pending proposals related to the 2 
GHz frequencies. 

28 I 

These milestone deadlines began to run on the authorization date. July 17,2001. Specifically. non-geostationary '80 

satellite orbit (NGSO) MSS operators must enler into a non-contingent satellite manufacturing contract within one 
year of authorization, complete critical design review (CDR) within two years of authorization, begin physical 
construction of all satellites in the system within two-and-a-half years of authorization, and complete ConsIruction 
and launch of the first iwo satellites within three-and-a-half years of authorization. See 2 GH: MSS Rules Order, 15 
FCC Rcd at 16177, ¶ 106. The entire system must be launched and operational within six years of authorization. Id. 
at 16178.7 106. Geostationary satellite orbit (GSO) operators must enter a non-contingent satellite manufacturing 
cuntract within one year, complete CDR within two years, begin physical construction of all the GSO satellites in 
the system within three years, and complete construction of one satellite in the constellation and launch i t  into its 
assigned orbital location within five years of authorization. Id. at 16177.7 106. Hybrid GSO-NGSO satellite 
systems must follow GSO milestones for the GSO portion of their  systems as well as NGSO milestones for the 
NGSO portion of their syslems. ld. 

B O ~ I I I R  2 GH: MSS License. I6 FCC Rcd at 13704. 36. zx I 

. - -'- See Appliroliorr of The Boeing Coinpatry IO Modih 11s Sarellire Aur/rorr:afiol~. SAT-MOD-20020726-00133. 
Public Notice Repon No. SAT-01 15 (rel. Aug. I ,  2002). 

Celcor 2 GH: MSS Licerise. 16 FCC Rcd at 137 12.1 2;  lridirrnr 2 GH: MSS Licelrse. 16 FCC Rcd a1 13778, ¶ 2 .  

See Applicorrons oJGlobolsror L P. IO Modifi irr  Sorellire Auf/lori:oriori, SAT-MOD-20020722-00107, SAT- 
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3 1  

MOD-20020722-00108, SAT-MOD-20020722-00 109, SAT-MOD- 20020722-00 110. SAT-MOD- 20020722- 
001 11. Public Noiice Report No. SAT-01 15 (rei. A u ~  1. 2007). 

See 7MI 2 GH: MSS Order, I6 FCC Rcd 13808. MSV, one of the original applicants in this proceeding, is a 3 s  

p n i  wniure beiwren TMI and Motient Corporation. See sitpro n.  I3 and accompanying lex[. 

' 8 4  

completed construction of additional satellites. See. e.y. .  Letter of Cheryl A. Trill, Counsel io IC0 Services Limited 
10 Mqal ie  Roman Salas. Secretary, Federal Communication Commission, File Nos. I8R-SAT-L01-97; SAT-LOI- 
19970926-00163; SAT-AMD-2000061?-00107; SAT-AMD-100C)1103-00155 (filed Ocr. I5.7_001) (responding to 
11s obligations under section 25.113(e) Annual Report a n d  Certification of Construction Milestone~i. 

See IC0 2 GH: MSS Order. I6 FCC Rcd at 13775 'j 31. I C 0  has informed the Commission thai i t  has 
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applications with the Commission proposing to: ( I )  transfer control of Constellation’s and MCHl‘s MSS 
licenses to ICO; and ( 2 )  modify the technical specifications of Constellation’s and MCHI’s 2 GHz MSS 
system to conform with the iechnical specifications of ICO’s 2 GHz MSS system.”’ The proposed 
modifications include a request for Constellation and MCHI.to implement their 2 GHz MSS systems by 
sharing satellite infrastructure with I C 0  pursuant to a Spectrum Sharing Agreement. pending approval of 
the transfer of control applications.’88 On January 29. 2003, the International Bureau declared 
Constellation’s, Globalstar’s and MCHl’s 2 GHz MSS licenses null and void, after finding that these 
entities failed to satisfy their first 2 GHz MSS implementation milestone.’89 

107. In its application, IC0  proposed four different frequency plans and architectures to 
integrate ATC into its MSS system.’g0 Briefly, the four architectures are: ( 1 )  Forward Band Mode, ( 2 )  
Reverse Band Mode, (3) Downlink Duplex Mode, and (4) Uplink Duplex Mode. In the Forward Band 
Mode. ATC Mobile Terminals (MTs) would transmit in the MSS uplink frequency band and Base 
Stations (BSs) would transmit in the downlink band; in the Reverse Band Mode, the MTs would transmit 
in the MSS downlink frequency band and the BSs would transmit in  the uplink band; in the Uplink 
Duplex Mode, the MTs and BSs would transmit in the uplink MSS frequency band; and in the Downlink 
Duplex Mode, the MTs and BSs would transmit in the downlink MSS frequency band. We evaluate in 
Appendix CI all four Modes of ATC operation in greater detail to determine the potential for each Mode 
to cause interference to other in-band 2 GHz MSS systems and to systems operating in adjacent frequency 
allocations. IC0 was the only 2 GHz MSS band licensee to submit a proposal for ATC.’91 Other than 
Boeing, which was the only 2 GHz MSS band licensee to express concern about ATC operations 
potentially interfering with its MSS system, the 2 GHz MSS band licensees either generally supported 
the concept of ATC or explicitly indicated that ATC could be implemented without causing interference 
to MSS systems.”’ 

108. We conclude that the Forward Band Mode of operation for ATC is the least interfering to 
in-band MSS systems and systems operating in adjacent frequency bands. Moreover, since the Forward 
Band Mode would require the fewest technical and operating constraints, overall it would have the 
greatest amount of technical flexibility for implementation and it  appears to be the more desirable Mode 

Applicariori o/‘Coiisiellariori Conin~itnicariot~s Holdings Inc. r o  Modih: rrs Sarellire Aurhori:ation. SAT-MOD- 287 

200207 19-0103, Public Notice Repori No. SAT-Ol 16 (rel. Auy. 5 .  2002); Applicarion ofConsrellorioti 
Coniniunicarioni Holding> /tic. ro 7rari.rfer Corirrol of Sarellirr A 1tr11ori:arionx IO IC0 Global Coniniunicarionx 
Holdings, SAT-T/C-20020718-001 14, Public Notice Report No. SAT-OI 16. (rel. Aup. 5 ,  2002); Applrcarioti of 
Mobile Conmntnicarions Holdings lnc. IO Modib irs Sarellire A~,rIiort:a;ioii. SAT-MOD-200207 19-0105. Public 
Notice Repori No. SAT-OI 16. (rel. Aug. 5. 2002); Applicarton of Mobile Coniiiiiinicariorrs Holdings lnc. lo Transfer 
Courrol of Satellire Aurhori-artons ro IC0 Global Coniniuiiicariotrr Holdirigs. SAT-T/C-200207 19-00104. Public 
Norice Report No. SAT-OI 16, (rel. Aug. 5, 2002) (collectively ICO/MCHl/Cot~srrllation Applicorions Norice). 

?ni See lCO/MCHl/Conxrellarioti Applicarions Nonce. at 1-3 

Set, supra n.  1 1 

See IC0 Mar. 8 . 2 0 1  €x Parre Letter 31 8-10 8; App.  B 

Globalsiar. however. provided substantial techn~cal information on how i t  would integrate a forward band mode 

28“ 

290 

291 

ATC network in its 2 GHz MSS system. See Globalstar Supplemental Comments, Technical Comments at 15-18. 

3: See. e.,?.. IC0 Comments 31 15-30; Consfellation Comments at 22-38: TMI Comments a t  2-4; MCHl Cornmen[\ 
at 1 1 ;  Globalhiar Bondholders Comments at 31; see  u l m  r . 8 ,  Boelnf Comments at 12-13; Boeinf Reply at 7.8. 23. 
Boeing‘s specific concerns 3re addressed below. 
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to implement ATC.’” As described in detail in Appendix CI. our analyses indicate that the Reverse Band 
Mode, and both Duplex Modes of operation for ATC. have significantly greater potential to interfere with 
other systems than the Forward Band Mode. Specifically. an ATC MT operating in  Reverse Band Mode 
or the Downlink Duplex Mode, has the potential to interfere with other MSS MET receivers when the 
terminals are within approximately 300 feet of each other.’” Additionally, ATC BSs operating in 
Reverse Band Mode and in the Uplink Duplex Mode have the potential to interfere with Broadcast 
Auxiliary Service (BAS) equipment in the allocation above 2025 M H z  when. for example, ATC BSs and 
Electronic News Gathering (ENG) receivers are within 2.6 km of each other.’95 The technical and 
operational constraints that would have to be placed on these Modes of ATC operation to protect in-band 
and adjacent allocation systems (e.g., coordination prior to operation, more stringent EIRP or out-of-band 
emission levels) would lessen the technical flexibility to effectively deploy ATC. We decline to authorize 
these Modes of operation for ATC and we adopt technical rules to implement the Forward Band Mode. 

109. To implement the decision in  this Order. we adopt rules permitting ATC in the Selected 
Assignments of the 2 GHz MSS band licen~ees.?~‘ The ATC technical rules shall apply to all 2 GHz MSS 
licensees choosing to implement ATC in their selected MSS frequency a~signments.’~’ The technical 
rules for ATC, discussed below, provide for operation of ATC in the 2 GHz MSS allocations. protect 
currently licensed in-band MSS systems from interference, and protect systems operating in adjacent 
service allocations from interference. In brief, to protect other in-band MSS systems and systems 
operating in adjacent frequency bands, ATC operators will be required to meet specific MT out-of-band 
emission limits based upon our analyses that include reserving a minimum amount of link margin for 
power control in their ATC networks to accommodate for structural a t ten~at ion . ’~~ ATC operators will 
also be required to meet specific BS out-of-band emission limits, meet an EIRP limit toward the horizon 
and maintain a separation distance from airports. We discuss each of the rules below. 

KO, for example. indicates tha t  “the Forward Band Mode is the most straightforward” and i t  seems to place 
more emphasis on this Mode of operation. See IC0 Mar. 8, 2001 Ex Purre Letter at 8.  Globalstar and MSV also 
support the Foruard Band Mode approach for ATC opera~ions in the Big LEO and L-band. respectively. See 
Globalstar Comments 31 l a  & n.28; MotienUMI Assignment and Modification Application, File No. ISP PDR- 
20010302-00007 at 8-9 (filed, Mar. 1.?001).  

291 

19-1 See ,n/m App. C1 D 2.2.4.1 

”’ See ,,fru App. C I 5 3. I .  Added constraints would he required on the Base Stations (e.g. site-by-site 
coordination of the base staiions prior to operation) to ensure protection of ENG operanons in the adjacent 
frequency allocation. 

IC0 has informed the Commission of its Selected Assignment within the 2 GHr MSS Band. See Letter of 
Chcryl A. Trill. Counsel to IC0 Satellite Services G.P. to Marlene H. Dortch. Secretary, Federal Communications 
Commission. File No, 188-SAT-LOI-97; IBFS Nos. SAT-LOI- 19970926-00163; SAT-AMD-2000061?-00107; 
SAT-AMD-2000I 103-00155 (Ocroher 15. 2002) ( 2  GHz MSS Selected Assignment Notification. Annual Section 
2i.143trI Report. and Section 25.121(d)(2) Certificafion). 

196 

19- See siqm 5 III(C); see a h  infm App B 

W e  use the  ierm “structural a11enu~tion” 10 mean the signal menuation caused by transmitting to and from zqx 

mohile terminals t h x  are located i n  buildings or other man-made siructures that limit the transmission 01 
radiofrequency radiation 
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a. Intra-Service Sharing 

I IO .  ICO’s ATC proposal suggests that ATC could be provided on a licensee’s selected MSS 
assignment and, on a secondary basis. on other MSS licensees‘ selected frequency assignments in the 
MSS allocation.’w Since we are limiting 2 GHz licensees ATC operations to the licensee’s selected 
assignments,’m we only address the interference potential of ATC operations in one licensee’s selected 
frequencies to the MSS operations in another licensee’s selected frequency assignments (Le., we address 
the interference potential from an adjacent channel perspective). Boeing has conducted substantial 
technical studies on adjacent channel interference in response to KO’s  proposed integrated ATC 
network.”’ Boeing is concerned about the potential for interference that KO’s ATC operations could 
cause to Boeing’s licensed MSS satellite network. We address Boeing’s analysis, which is based upon its 
original proposal for a non-geostationary satellite network, in Appendix C1 

I 11. Boring submitted initial comments indicating that,  based upon a number of assumptions, 
i t  is concerned about possible interference from the ATC BSs to its satellite uplink receivers.”’ Since we 
are only authorizing the Forward Band Mode of ATC operation, BSs will not be transmitting in  the 
satellite uplink band and this potential for interference no longer exists. Additionally, Boeing indicated 
that. based on KO’s  proposal. it did not expect interference to occur to its satellite uplink receivers from 
ATC MTs.”’ However, IC0  modified its proposal to include more liberal ATC MT out-of-band 
emission  level^'^ and we evaluate the Boeing link analysis in  Appendix C1 using the modified 
assumptions provided by ICO. The results of our analysis concur with Boeing’s initial results that ATC 
MTs operating in Forward Band Mode will not interfere with Boeing MSS receivers in the uplink. 
Specifically, taking into account the -67 dBW/4kHz out-of-channel emission level we adopt and the 
mitigating effects of ATC network power control which is standard engineering practice to include in 
tenestrial mobile  network^,'^^ the Boeing satellite receiver noise would be increased by less than 1%.’06 

This increase in satellite receiver noise temperature would not cause unacceptable interference to 
Boeing’s satellite operations or other MSS systems operating in adjacent channels in  the MSS 

This proposal is consistent with the MSS service rules relating to MSS frequency assignments. See 2 GH: MSS 299 

Ridles Order 15 FCC Rcd at 16172-89,afl 92-140 

See supra S: III(C)(3), 

See Boeing Comments App. A at 1-7 

Boeing Comments al 12 
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30 I 

302 

‘03 Id., App. A, Table 4 

‘O‘ I C 0  modified its MET out-of-channel emission IeYel o t  -93.5 dBW/4kHz 10 -67 dBW/4kHz. See I C 0  Apr. 1 I ,  
2002 E.r Parre Letter at 2. 

See MSV Reply, Technical Annex ai  7; see also Jean-Paul M.G. Linnartz, ed.. Wireless Conitiivriicarioii: 7lic 
lirreracr,ue Mirlrmiedia CD-ROM, Liiik Budger. morloblr or 
<him //i?0.?50 105. I ( r / - l rchnnre i , i i r i i i~2n~~/~\  i r d c d K l u w r  Cl)ii~haotr~-l/c~ui~~e/linl,htid~,hrm~ (lasl visited, 
J a n .  9. 20031. 

30s 

lot, Sce iri/ra App. C1. The onolyais contained in Seclim 2 .  I .3. does not include the use of power control and 
therefore the reul t s  are conservative. A typical mlue  to use for power control in cellular and PCS systems IS  18 dB. 
1nci)rporating power control in the ATC network would add 31 least 10 dB io Boeing’s l ink margin to protect i t  from 
reccivinf interterencc trim ATC MT transmi~bions. 
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allocation.3a7 To protect in-band MSS systems from interference, we adopt section 25.252(c)(2) to 
require that 2 GHz ATC MTs meet an out-of-channel emission level of -67 dBW/4kHz with the 
expectation that a MSS licensee will reserve a minimum of 10 dB in its link budget for power control 
within its ATC network. as is within the 10-20 dB range of standard engineering practice. to overcome 
the effects of structural attenuation. MSS licensees may not extend the coverage area of any  ATC cell 
beyond the point where an ATC MT could operate at the edge of coverage of the ATC cell with a 
maximumEtRPof -10dBW. 

112. Boeing also submitted substantial technical analyses on the  potential for interference that 
ATC operations could have on its downlink operations. Specifically. Boeing addressed the impact it 
would expect ATC BS and MT operations to have on its aircraft earth station receivers.”’ Since we are 
only authorizing the Forward Band Mode of ATC operation. MTs will not be transmitting in the satellite 
downlink band and this potential for interference no longer exists. However, the potential for the BSs to 
interfere with MSS MET receivers still exits i n  the Forward Band Mode and we analyze the  impact on 
Boeing’s MT receivers in Appendix C1.jo9 The Bceing analysis assumed an o~ t -o f -channe l~ ’~  emission 
level of -56 dBW/4kHz.’” However. IC0 modified this level to -100.6 dBW14kHz to be more restrictive 
than originally p rop~sed .”~  Using the more restrictive out-ofchannel level. brings the separation 
distance between the ATC BSs and the Boeing aircraft earth stations down from almost 22 km lo 190 
meters (630 feet) to avoid interference to the aircraft earth stations on or near the ground.3t3 An airport is 
a controlled area, and maintaining a separation distance between a BS and a runway or tarmac of 
approximately 190 meters should be achievable. Though the separation distance is relatively small. i t  
may be possible for in-flight earth stations to be located within 190 meters from an ATC BS (one that 
separated from an airport by more than 190 meters) when the aircraft is taking off or landing. To mitigate 
the potential interference caused to aircraft receivers either in-flight or on the ground, we first adopt 
section ?5.252(b)(1) to limit 2 GHz BS out-ofchannel emissions to -100.6 dBw14kHz and also section 
25.252(b)(4) to require MSS licensees to locate all BSs more than 190 meters from the runways and 
aircraft stand areas of any airport and at least 190 meters away from airport landing and take-off flight 
paths to mitigate potential out-of-band interference.’la 

113. There also exists the potential for the BSs to saturate or overload aircraft receivers while 

The 1%~ increase in satellite receiver noise temperature is compared to the 6%) delta TIT used to denote an 307 

unacceptable level of inrerference and trigger coordination among satellite systems prior to operation of a new 
satellite network. 

Boeing Comments at 10 

See ittfra App. C1 5 2.2.2 

By “out our-of-channel,” we mean at the edge of the 2 GHz MSS licensee’s Selected Assignment 
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309 

?lt> 

’ I i  Boeing Comments. App. A.Table I 

111 Sw IC0 April 1 1. 2002 Ex Porre Letter at 2 

Sec i i f ro App. CI 5 2.2.2. Thc Forward Band Mode ATC BSs would produce an increase i n  rhe satellite earth 113 

c ta i i~m receiver noise hv 6% or less 

i l - l  SCC. i ~ i f i ~  4pp.  B (adopting new rules 47 C.F.R. $5 ?5.:!52(h)(l). (b)(4))  
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they are on or near the ground.3i5 Boeing provides an analysis in its comments that suggests that its 
receivers will be overloaded by ATC transmissions when its receivers are within approximately 2 km of a 
BS.’I6 Our analysis confmed  Boeing’s calculations that, in  areas where free-space propagation is the 
dominant mode of propagation, the ATC BSs may saturate a Boeing MET that is located within 
approximately 2 !an of an ATC BS.’” We analyzed this situation further. however, to take into account 
the effects of propagation in an urban environment (where BSs will be located) and while the aircraft 
receiver is on or near the ground. In urban areas where free-space propagation will nor be the dominant 
mode of propagation, higher attenuation of the BS signals will result in  less interfering power being 
received by a MSS Using the BS in-band EIRP of 27 dBW, and taking into account the down- 
tilt of the antenna of 2.5 degrees, a maximum EIRP of 25.5 dBW (27 dBW - antenna gain G with 
downtilt = 2.5 degrees) will result toward the horizon. Limiting the ATC BS IO 25.5 dBW toward the 
horizon, and taking into account the effects of signal attenuation in an urban setting. we conclude that 
Boeing’s MSS receivers, and the receivers of other MSS systems in the 2 GHz band that may be less 
robust to overload interference, will not undergo saturation from BSs located in urban areas when the 
METs are also located in the urban area. We therefore adopt this EIRP limit in our  rule^."^ To take into 
account Boeing’s concern of overload interference 10 MSS METs located outside of urban areas, we 
require that 2 GHz ATC BS be limited to an aggregate power level of -51.8 dBW/m’(in addition to the 
190 meters restriction to protect MSS METs from out-of-band interference) at the runways and aircraft 
stand areas of any airport and airport landing and take-off flight paths to avoid the possibility of overload 
interference to an aircraft MSS receiver.’” 

114. We also address the potential situation where BS transmissions could overload an MSS 
earth station on board an aircraft that is airborne. Boeing assumes, among other things. that mainkam 
coupling of the BS antenna and the airborne MSS MET exists. We developed a mathematical model IO 
simulate the interference scenario posed by Boeing where the total interfering power from 1000 randomly 
distributed BSs visible to an aircrafr at various altitudes is calculated at the input of an airborne MSS eanh 
station receiver.32i Our analyses further assumes that each randomly distributed BS has an EIRP of 27 

’ I 5  Receiver overload. or saturation. occurs when sufficient interference power i, present at the receiver to cause it 
to act in a non-linear manner. This potential for interference ia increased by the requirement that MSS eanh stations 
are capable of tuning across 7 0 7 ~  of the MSS allocation. See 2 GHr MSS Rides Order. 15 FCC Rcd at 16152.7 5 2 .  

See Boeing Additional Technical Analysis. April 5. 2002. Table 7 .  

See mfro App. CI 6 2.2.4.2. We note that i f  the antenna is tilted toward the ground a! a 5 degree angle vs. a 2.5 
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degree angle (used by Boeing) the separation distance reduces to less than 1 km in a free-space propagation 
environment. 

3in  

and Technology that compares the results of several propagation models and the results show that significantly 
higher attenuation than free space loss should be expected in an urban setting. We note. too. that  the additional 
ilitenuation i n  the urban environment would also be sufficient 10 protect MSS receivers that are less robust to 
overload interference (!.e., -60 dBm). 

See infro App. C1 5 2.2.4.2. Specifically, we use a program developed by the National Institute of Standards 

See U+ App. B (adopting new rule 9 2j.25213)(3). which requires MSS ATC licensees [o lrmil BS EIRP 7 1 0  

toward the horizon to 25.5 dBW). 

2 0  See riipro App. C I 0 2.2.4.2. 

See ilfr(i App.  C1 $ 2 . 2  4.3 (describing the aasumptiona used to simulate the interference scenario) & Atlach. I 
- >  \.I 

(Mathcad  Model). 
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dBW, that the antenna follows the ITU-R model contained in Recommendation ITU-R M. 1336.”’ and the 
antenna height is at 30m and tilted toward the ground hy 2.5 degrees. Based on the results of our 
analysis, a relatively large deployment of ATC BSs would not cause Boeing‘s airborne MSS receivers to 
saturate while airborne and the porential for interference is low if the BS maximum EIW toward the 
horizon Is limited to 25.5 dBW (27 dBW - antenna gain G with downtilt = 2.5 degrees). We adopt 
section 25.252(a)(3) to limit BS EIRP toward the physical horizon to 25.5 dBW and an  over-head gain 
suppression greater than 25 dB outside of the main lobe of the antenna to ensure protection of airborne 
MSS terminals.”’ 

b. Inter-Service Sharing 

115. We have also evaluated the potential interference that may be caused to systems 
operating in adjacent frequency allocations to the 2 GHz MSS band. Our findings are described in detail 
in Appendix CI ,  Section 3. We summarize our findings, below and conclude that ATC operations in the 
2 GHz MSS allocations wi l l  not cause unacceptable interference to systems operating in adjacent 
frequency allocations. 

116. Broadcast Auxiliary (BAS) and Electronic News Gathering (ENG) equipment operate 
above the 1990-2025 MHz MSS uplink allocation. The Society of Broadcast Engineers (SBE) is 
concerned about the potential for Interference that ATC operations could cause to ENG and BAS 
operations in the adjacent allocati~n.’~‘ SBE is particularly concerned about the interference that could be 
caused if proposed BS operations are permitted in the uplink MSS allocation.’25 According to SBE, 
placing high-powered BSs in spectrum immediately adjacent to spectrum used for BAS receivers will 
require a separation distance of 2.6 km between a BS and BAS receiver. We indicated earlier that 
maintaining this type of separation distance is one example of a technical and operational constraint thar 
would limit the implementation of ATC networks. Because we are adopting rules to implement Forward 
Band Mode ATC operations, however, the potential for BS interference to ENG and BAS equipment no 
longer exists. SBE indicates in its same comments that low power mobile telephone use of the MSS 
allocation will pose little or no risk of interfering with BAS receivers.’” The rules we adopt in  section 
25.752 to protect in-band MSS systems from out-of-channel interference will also protect ENG and BAS 
equipmen1 operating in frequency bands above the MSS uplink allocation.’” 

117. In the Nexibilip Norice. we proposed adopting out-of-band emissions limitations for 
ATC operations consistent with our current rules for PCS.’’R CTIA. and certain incumbent PCS licensees 

~~ 

See ITU-R Recommendation F.1336-I, ReJewice Rrrdioriorr Porrenrs o/Orririidirecriorial. Secroral arid Oilier 111 

Arrre,i,ias iri Poirrr-ro-Mulrrpoiiir Smrmrs for Use in Slinrrir,q Srridies i i i  rlie Freqrreiicv Ronxe From I I O  Aboirr 70 
GH:, owiloble nr <hrtp:liuww.iiu.inilrecirec~immendaiion.~sp’.’t\ pe=ircm~&l;ln!.=e&pareni=li-RE(‘-F. l i X -  I - 
200005-I> ( l a s ~  visited, Jan. 8. 2003). 

”~’ See i,r/ro App. B (adopiing new rules 47 C.F.R. 5 %  23.252(a)(3).  (aK5)) 

3 2  SBE Comments at 6- I I ;  SBE Reply Commenta ill 1 

SHE Commenta at 8. We address SBE‘s addirional commenb  o n  ICO’s proposed duplex operalions and use of3 l?i 

single antenna for ATC and MSS operalions in  Appendix CI. Section 3.1 

l?b SBE Commenrs at 8. 

See rfrfrli App. B (adopiing n e w  rule 47 C.F.R. $ Z j . ? j Z )  

Flcr ih i l i r~~n;oi rce.  16 FCC Rcd 31 15547. l i 55 j - j ( , .  q[yi 34. j5 

< ,- 

.1 ..i 
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and PCS equipment manufactures. however. have raised the issue of possible out-of-band emissions 
interference from 2 GHz ATC METs transmitting in  the 1990 to 2025 MHz band to PCS mobile receivers 
operating in the 1930-1990 MHz band, which they claim would not be adequately protected by our 
current attenuation requirement of 43 + 10 log P dB for PCS mobile  transmitter^."^ CTIA also has 
indicated that PCS mobile handsets would not be able to adequately filter out transmissions from nearby 
MSS ATC handsets; which could result in either a desensitization or overload of PCS receivers. Verizon 
has also expressed its concern on this same point.”0 CTIA suggests that this potential for interference 
could be mitigated by providing 15-20 MHz of frequency separation between the PCS bands and ATC 
operations and by imposing much tighter out-of-band emissions limits on ATC equipment. 

118. We agree with the commenting parties that under certain circumstances, there is a 
potential for interference from MSS ATC handsets to existing PCS handsets. However, we believe that 
the amount of frequency separation and the extremely stringent out-of-band emissions limits requested by 
CTIA and Verizon to address this form of interference are unnecessarily restrictive. The 1980-2010 M H z  
band has been allocated for MSS use since the 1992 World Administrative Radio Conference. Since at 
least 1994, we have been aware of the potential for some level of interference between MSS and PCS 
systems.’” PCS camers similarly were aware of potential interference from MSS systems in adjacent 
spectrum. and could have taken this into account in the design of their equipment. But the likelihood of 
potential interference from future MSS operations was generally considered minimal due to the fact that 
MSS systems were expected to operate primarily in rural and/or remote environments, and in such areas 
the probability of an MSS handset operating close enough to a PCS handset to cause interference was 
low. However, ATC may pose a greater interference problem for adjacent PCS operations because of the 
likelihood that ATC handsets will operate i n  the identical environments in which PCS handset operate 
(e.g.. in urban areas, indoors, etc.), and that in such environments ATC handsets could be close enough to 
PCS handsets to cause interference. We therefore find that some additional requirements on ATC 
handsets are necessary and appropriate. 

119. Our-of.Band Inrerjeretice. To address out-of-band emission interference, we shall require 
that MSS ATC handsets comply with a more stringent out-of-band emissions limitation than we 
originally proposed in the Flexibilih Norice. Specifically. we will require that any ATC mobile teminal 
meet the following out of band requirements: emissions below the frequency 1995 MHz and above the 
frequency 2025 MHz shall be attenuated by at least 70 + 10 log P dB, measured in a one megahertz or 
greater bandwidth; emissions in the band 1995-2000 MHz and 2020-2025 M H z  shall be attenuated by at 
least a value as determined by linear interpolation from 70 + 10 log P dB to 43 + I O  log P dB at the 
nearest MSS band edge at 2000 MHz or 2020 MHz. respectively; and. all other emissions shall be 

See. e.8.. Lerrer from Diane Cornell. Counsel. Cellular Telecommunications and Inrernet Associarion to Marlene 310 

H. Dorich. Secretary. Federal Communications Commission. IB Docket No. 01-185 at 4-10 (filed, Jan. 14,2003) 
(CTIA Jan.  14. 2003 Ex Pane Letler). 

Letter trom Donald C. Brirtingham, Director. Wireless Spectrum Policy. Verizon Cop.  to Marlene H.  Dortch. ?I1 

Secreiary. Federal Communications Commission. IB Docket No. 01-185 at 1-6 (tiled. Jan .  6. 2003). Nextel. 
howvever. disagrees wirh CTIA and Verizon’s view. contending that while ATC could theoretically cause 
interference 10 PCS operations in limited circumstances. the probabiliry o f  such Interference actually occurring is 
IOU. See Lerler trom Regina M.  Keeney, Counsel. Nextel Communications Inc. to Marlene H. Dorrch. Secretary. 
Federul Communications Commission. IB Docket N o .  01-185 at 3-7 (filed J a n .  17. 2003). 

~~ i i I  
Sre  Avwiidnieui iflrlie Coiiiifimrori ‘3  Rirlc., io  E ~ r o h l i . r l i  NEW Prr.,oifal Coirrifluii,cnrions Sen,ices, Third 

Memorandum Opinion and Order. 9 FCC Rcd 6908.6912-23.¶¶ 83-87 (1994). 
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attenuated by at least 43 + 10 log P dB.’” h addition, in the event that a PCS operator receives harmful 
interference from ancillary ATC base stations or mobile terminals. we will also require that the ATC 
operator must resolve any such interference. If the MSS ATC operator claims to have resolved the 
interference and other operators claim that interference has not been resolved. then the panies to the 
dispute may petition the Commission for a resolution of their claims. We find that compliance with these 
requirements will adequately protect incumbent PCS operations in the 1930 to 1990 MHz hand from 
interference from MSS ATC and still maintain the usefulness of spectrum in the 2000-2020 MHz band 
for ATC operations.’” We also find that compliance with more stringent out-of-band limitations will 
funher the public interest in helping the Commission to establish more effective and efficient spectrum 
management.”‘ 

120. PCS Receiver Desensi~izutiori or Overloud. Cenain incumbent wireless carriers assen 
that there exists the potential for ATC mobile terminals to cause desensitization or receiver overload to 
PCS mobile receivers operating below 1990 MHz.”’ We do not believe that the problem of 
desensitization and overload is as severe as these parties contend. First. we believe that  the panies may 
have assumed that the only interference rejection capability of an  existing PCS mobile receiver i s  from 
the front-end band pass filter of the receiver. This does not take into account other factors such as 
additional filtering from the intermediate frequency (IF) circuitry Additionally. the panies’ assenions 
that receiver desensitization or overload interference will occur appear to be based on what would be 
considered worst-case circumstances (e.g.. that ATC and PCS handsets are operating in close proximity 
under line-of-sight conditions. that ATC handsets are operating at full power. and that the antennas of the 
handsets are aligned for perfect coupling). The probability of these various circumstances occurring 
simultaneously is relatively small. We thus believe that, while the potential for PCS receiver 
desensitization or overload from ATC operations exists, i t  is less than suggested by the commenting 
panies. We also believe that interference problems that may develop over time as ATC is deployed can 
be mitigated by future PCS handset design modifications and through a cooperative effon by PCS and 
MSS ATC licensees to resolve these issues.”* 

In addition to adopting this -70 dBW/MHz emission IO protect PCS receivers. the Commission’s decision to ?iZ 

reallocate the 1990-2000 M H r  hand to wvices other than  MSS will result in a IO  MHz separation between ATC 
and current PCS operations. See A WS Reporr nrid Ordt r .  FCC 03- 16. 

I n  setting out requirements for attenuating out-oi-hand emissions by 43 + I O  log PdB at 2000 MHz and at 70 + 331 

I O  log p dB at 1995 MHz, we would expect that the actuill out-of-hand emissions in the PCS hand ai 1930-1990 
MHz would he attenuated even more. 

334 

consider rightenin: out-of-band emission limits over rime 
interference impact on each other. See Federal Communications Commission, Spectrum Policy Task Force Report. 
ET Docket No. 02- 135, 22 ( N o v .  2002). awiloble (11 <http://,r,r\,.tcc.1.”\/Dail\ Rrle;ises/Dailv Rurins4 
~ 0 0 2 / ~ I b l  1 li/DOC-228542A I.dnc> (last visited, Jan .  29. 2003). Furthermore, ;1s suggested in the Spectrum Policy 
Task Force report, we will review these out-of-hand limits in about five years to determine whether they are 
adequate or necessary. See id. at 32. 

As nored in a recent staff report by the Spectrum Policy Task Force. the staff recommended that the Commission 
that disparate uses of the spectrum can have less 

See CTlA Jan.l4.?003 Ex Pone Letter at 5-6 

We norc that. 3s 3 prxtical matter. there will he some period of time before ATC I S  deployed and a longer 

w 

1 i 6  

perlod hefnrc i t  has the potential 111 reach marlei penelration Icvels that could materially nffecr the likelihood oi 
lnterterence. We a l x i  note that the Spectrum Policy Task Force report encourages the use of  voluntary receiver 
pertormance requiremcnts to address these types ill prnhlems See Spectrum Policy Task Force Report at 31 
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121. We also analyzed the impact of ATC operations on the Space Operations Service 
allocation above the 1990-2025 MHz MSS uplink allocation. Again, since we are adopting rules to 
implement the Forward Band Mode of ATC operation, the MET transmissions are the only potentially 
interfering element of ATC with respect to Space Operations systems in this frequency range. Our 
analysis indicates that. using conservative assumptions developed by the ITU-R,'"' ATC MET out-of- 
band emissions above 2025 MHz will be significantly below the interference criteria established for the 
Space Operations Service.33* Space Operations Service (and Space Research Service) systems operate 
above the 2165-2200 MSS downlink frequency allocation as well. In the Forward Band Mode of ATC 
operation, BSs would transmit in the 2165-2200 MHz MSS downlink frequency allocation. Of the two 
services, the Space Operations Service has the more stringent interference criteria. This is used in our 
evaluation of the interference potential from ATC to these adjacent band systems. 

122. Our analysis concludes that Space Operations and Space Research systems receiving on 
the ground in the 2200-2290 MHz band would be protected from ATC out-of-band  emission^."^ A 
separation distance of 0.82 kilometers is required to protect a space operations downlink facility from the 
out-of-band emissions of an ATC base station. These receive facilities are typically located on 
government facilities where BSs would not be co-located and interference to space operations receivers 
would be in a controlled environment. The interference margin for space research receivers, by our 
calculations. is actually more than 5 dB and interference from BSs to space research receivers is not 
expected. Space research antennas generally are large antennas that track the space research satellites and 
they, too, are typically located on government facilities where BSs operations would be in a controlled 
environment. For space research receivers that are used by universities and private companies, and are 
located in  urban areas, there are operational characteristics (Le., the elevation angle from the earth station 
to the satellite would be greater than 0 degrees) that have not been taken into account in  our analysis that 
would increase the interference margin. Given these factors, in addition to the extra attenuation that  BS 
signals would experience in an urban setting, the interference margin for these types of space research 
receivers would increase, making the sharing situation more compatible. 

123. We then evaluated the potential interference from BS out-of-band emission levels caused 
to terrestrial fixed and mobile systems operating belou, the 2165-2200 MHz MSS downlink allocation. 
ATC BSs will operate in the Forward Band Mode under far more constrained out-of-band emission levels 
than those required of PCS base stations licensed to operate below 2165 MHz.ja Interference from BSs 
to mobile systems operating in the adjacent frequency allocalions therefore is not a n  issue. Analog and 
digital terrestrial fixed service systems continue to operate in and below the MSS allocation?' however, 

See Recommendation ITU-R SA.] 154. Provisioiis IO Prorecr !lie Spare Research (SR). Spare Operarioris (SO) 
and Eanh-E~ploraaoii Sofellire Service (EES) and fo Facilaare Sliaririg wirli rlre Mobile Service irr die 2025-2110 
M H :  arid 2200-2290 MH: Baiids. available ar <http: i iwuu .itu.inllrecirrcommendation.asp'!t~~pe=ilem~&l~n~= 
e&pareni=R-!EC-SA.I154-0-199510-1> (last visited, Jan .  IO. 2003). 
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1111 
~~ See iiifra App. CI 4 3.1 

For reference, the BS out-of-band emission level of -100.6 dBWi4kHz we adopt here compares favorably to the ?a 

- 7 5  dBW/Mtlz  for 3 PCS base sration operating 31 maximum power and with a 13+10 log P out-of-hand 
rrquiremenr. 

111 We now !hat because MSS licensees 3re required 111 relocale terrestrial licensees in  the even1 that an incumbent 
lerresrrial f m l i t y  causes inlerfuence to the MSS earth station receivers w i t h ~ n  the MSS band, we addrehs the 
pirrenlial for  oui-of-hand inlerterence t o  terresirial I c i l i t i e s .  no! !he polenti31 f o r  in-hand interference. Sec Z CHZ 
(conlinued . . . .  ) 
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and we analyze the impact of ATC operations on these adjacent band systems. Our analysis indicates that 
the proposed IC0 BSs would meet the long-term and short-term interference criteria to protect analog 
terrestrial fixed systems in the adjacent frequency band."' It further indicates thai because the 
interference margins calculated for analog systems are so large. more robust digital terrestrial fixed 
system will not experience interference from out-of-band ATC base-station emissions."' 

124. Last, we address the potential interference to the Global Positioning System (GPS) from 
ATC BSs and MTs operating in the 2 GHz band. GPS operates in a portion of the 1559-1610 MHz 
Radionavigation Satellite Service (RNSS) allocation. In the Nexibilih Notice, the Commission 
recognized that the unwanted emissions from terrestrial stations in the MSS will have to be carefully 
controlled in order to avoid interfering with GPS receivers.'41 The Commission specifically requesied 
comment on whether limits for base stations similar to those specified in section 25.213(b) for mobile 
earth terminals (METs) are adequate to protect GPS receivers.'" NTlA responded to our request for 
comment along with several other parties.'" NTlA asserts that there are two issues that must be 
considered in the request for comment on the protection of GPS: ( i )  the frequency range(s) over which the 
emission level would be applicable; and (ii) whether the emission level established for a mobile earth 
station in an MSS system should be applied to ATC BSs and M T s . ~ ~ '  Other parties suppon the  
application of the GMPCS limits to ATC BSs and MTs.'~' 

125. Since the release of the Ffexibili/y Norice, the Cornmission has adopted the GMPCS 
Order that requires MSS METs transmitting on frequencies between 1990 MHL and 2025 MHz conform 
to two restrictions: a wideband limit of -70 dBW/MHz, averaged over 20 milliseconds. on the EIRP 
density of ihe out-of-band emissions in the 1559-1610 MHz frequency range and a narrowband limit of - 
80 dBW/700 Hz. also averaged over 20 milliseconds. on emissions in  the 1559-1610 MHz frequency 
range."' On NTlA's first point, then, the GMPCS Order expanded the frequency range from that 

(Continued from previous page) 
Rsles Order, 15 FCC Rcd ai 16132, ¶78. Our analysis presumes that ATC BSs are used only to provide service in  
areas where dlrecr MSS signal reception otherwise would be available absent attenuation or blockage from natural 
or man-made structures in that area and that any relocation of incumbent terrestrial facilities necessary to protect 
direct MSS recepiion has been completed prior to ATC operations. 

?,? 
See irifrn App. CI 6 3.1 

See infra App. C1 9 3.2 

Flexibilrry Norice, 16 FCC Rcd at 15559 & 15565. 

I,? 

68 & 63. 

"' Id. 

See. e.8.. Letter from Fredrick R .  Wentland, Acting Associate Administrator. Office of Spectrum Management. 
National Telecommunications and Information Admintsiration to Donald Abelson, Chief, International Bureau. 
Federal Communications Commiszion, 1B Docket No. 01-185 at I (Nov. 12. 2002) ( M I A  Nov. 12.2002 ExParre 
Letter). 

"' Id. 31 2 .  NTIA also urges the Commission to adopt oul-of-band emission levels Tor the newly allocated L2 
(1215-1240 MHzi andL5 (1161-1188 MHz) frequency bands for future GPS operations. Id. 

I46 

11X See Glohalmr July 1, 2002 €x f a n e  Letter 31 24. 

A I I ~ ~ I ~ L ~ I ~ Z ~ I ~ I  o/Parrr Z arid 25 IO  I i i~plen~eiir  / Ire Global Mobile Per.rorlo1 C ~ I I I I I I , I I I J ~ ~ I ~ " , I ~  b? Snrelltre (GMfCS) 
hfeiiioradriix of UiiiIer.~raiidii~,q and Arra~~gen~enrs. Report and Order 2nd Further Notice of  Propo,ed Rulemaking. 
17 FCC Rcd 8903. 6936.7 68 (3002) (GMfCS Order) .  Additionally. in a separate rulemaking procecd~ng lor 
(cont inucd . .  . I  

i,,, 
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required of section 25.213(b) to protect GPS from MSS MET out-of-band emissions. On NTlA's second 
point about whether the emission levels established for a mobile earth station in an  MSS system should be 
applied to ATC BSs and MTs. NTIA indicates that the GMPCS emission limits in the 1559-1610 MHz 
band for METs operating in the 1990-2025 MHz frequency range are based on protection of GPS 
receivers used on aircraft in  a precision approach landing operational scenario and not to protect 
terrestrial (e.& land-based) operational scenarios.'50 NTlA is correct thai the GMPCS tules that apply to 
MSS equipment are based on aircraft usage of the GPS system. We recognize that  NTM believes that 
these rules do not provide adequate protection to terrestrial usage. '51 NTLA also expressed its concern 
and reluctance to limit the protection of GPS based on the aviation scenario only and believes strongly 
that protection of terrestrial uses of GPS such as E91 ]-assisted GPS should be addressed."' 

126. The record before us does not support the adoption out-of-band emission levels more 
stringent than those required of GMPCS equipment. Nor does i t  suppon expanding the limits 10 

frequency allocations other than the 1559-1610 MHz We require that 2 GHz ATC base stations 
and mobile terminals meet the already established GMPCS wideband and narrowband out-of-band 
emission levels to protect GPS operations in the 1559-1610 MHz band. Indeed. IC0 provided ATC base 
station and mobile terminal equipment specifications that demonstrate that it is capable of meeting the 
GMPCS out-of-band emission attenuation requirements.'" In light of NTLA's concerns, however, we 
plan to continue to assess the appropriate interference protection levels for GPS. Moreover. the Office of 
Engineering and Technology (OET) will issue a public notice shortly soliciting comment to assist in  the 
examination of what changes in the level of protection for GPS, i f  any. should be established in the future. 
The public notice will address the out-of-band emission limits that are necessary to protect the three GPS 
civil signals for various operational scenarios (e.g., terrestrial, aviation, maritime). 

e. Conclusion 

127. We adopt certain technical and operational rules to provide for 2 GHz MSS ATC MT and 
BS operations in  the Forward Band Mode of operation to protect in-band, adjacent channel systems 
within the MSS alloxtion and systems operating in adjacent frequency allocations. ATC MTs are 
required to meet an out-of-band attenuation level of 43 + 10 log P dB at the 2 GHz MSS band edge and 
increasing to 70 + 10 log P a t  1995 MHz and 2025 MHz. respectively. ATC BS are required by our rules 
to meet an oul-of-assigned-band emission limit of -100.6 dBW/4kHz and are limited to producing an 
(Cunlinued from previous page) 
es~ahlishing rules for MSS in the 2 GHz hands. NTlA tiled comments supporting the -70 dBW/MHz and -80 dBW 
emission limits i n  !he 1559-1610 MHz hand for MES operating in the 1990-2025 MHz band. See Comments ofthe 
Njlional Telecommunicaiions and Informalion Adrninis~ralion. IB Docket No. 99-81, at 9 (filed, June 24. 1999). 
available at <h l rp : l l ,~~ar t i f oas? . l cc .~ i~v i~ rnd iech i re t r i z~ r . c~ i ' . ' na i i \~ r  o r  pdt'=pdi&id document=6007916277> (last 
visited, Dec. 30. 1002). 

See NTlA Nov. 12, 2002 Ex Pane Letter. Encl. Z a1 5 

GMPCS Ordcr,  17 FCC Rcd a! 8923-25.qlq 49-52. The limits adopted in  the GMPCS Order are based on an 
assumed separation distance of approxima~ely 100 feet between an airborne GPS receiver and 3 single lerrestrlal 
(rinsmitter. 

i s 0  

7Sl  

JJZ NTlA Jan.  24. 2003 Ex Pane Letter at 2-3. 

S w  c.6..  N T l A  Nov. 17, 7002 E.\ Pone Letrrr. Encl .  1 31 I & Enel. 2 at 2 (discussing expanded lrequency bands l i l  

for GPS). 

1 7 ,  
See IC0 Apr I I .  2002 Er Porte Lelrer d l  2 (d iwmin : !  out-of-hand e m i w o n s  in 2 GHz MSS downlinh b i n d )  
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EIRP of no more than 25.5 dBW toward the horizon with an overhead gain-suppression requirement. 
ATC operators must locate their BSs at least 190 meters from any airpon runway or aircraft stand area. 
including take-off and landing flight paths: a power f l u x  of -51.8 dBW/m2 must be maintained at the same 
airpon areas. ATC BSs and MTs must also meet the out-of-band emission levels required of GMPCS 
equipment to protect GPS operations in the 1559-1610 MHz RNSS allocation. These rules are sufficient 
to protect other systems operating in or near the 2 GHz MSS allocations, while providing 2 GHz MSS 
licensees the operational and technical flexibility, should they choose to implement ATC as pan of their 
MSS networks. 

2. L-Band 

128. In 1989, the Commission licensed AMSC, now MSV, to construct, launch, and operate a 
three-satellite GSO MSS system in the upper portion of the L-band.’” Recently, the Commission 
modified MSV’s license to operate in  the Lower L-Band as MSV is authorized, consistent with 
international coordination arrangements. to operate on spectrum throughout the entire L-band not to 
exceed a total of 20 M H z  of spe~trum.’~’ MSV currently operares one satellite. which was launched in 
1995 and is coordinated with the four other non-US.-licensed L-band satellite operators in the North 
America coverage area. Today, MSV offers land, maritime, and aeronautical MSS, including voice and 
data. to the United States and its coastal areas. 

129. MSV seeks authority to operate an ATC as pan of its current and next-generation mobile 
satellite systems in both the upper and lower L-band~.’~’ Generally, MSV proposes ATC operations that 
are integrated with its satellite network. This would, according to MSV, enable co-channel reuse of the 
satellite service link frequencies in adjacent satellite antenna beams to provide coverage to areas where 
the satellite signal is attenuated by foliage or terrain and to provide in-building  overage."^ Customers 
using lightweight. handheld mobile terminals could communicate though both the satellite and the ATC 
base stations. The satellite path would be the preferred communications link, but if the user’s satellite 
path is blocked, the communications l ink would be sustained via the fill-in base stations. When a user 
travels between the two coverage areas or between base stations, the network control facility would hand 
off the user among facilities as required to sustain ;1 continuous communications link. For the public 
interest reasons set fonh above, we establish here the technical service rules for L-band ATC operations. 
MSV and other L-Band operators authorized to provide services in the U.S. may now seek to modify their 
authorizations. consistent with the technical rules adopted here, to operate ATC in conjunction with their 
space station networks on the frequency assignments authorized and coordinated for MSS. 

is See MSC‘ Licerise 4 FCC Rcd ar 6048-49, 
1646.5.1660.5 MHz bands. 

53-59. The term “upper 1-Band” denotes the 1545-1559 MHz and 

See L Borid MSS Rules Order, 17 FCC Rcd a t  2703, ‘fl I .  The term “lower L-Band“ denotes the 1525-1530 MHz. 356 

1530.1544 MHz and 1626.5-1645.5 MHz frequency bands. 

The Administrations that are parties to the North American MOL1 include the United States, Canada, Mexico. is7 

Russia and the United Kingdom. Unlike most international coordination agreements that create permanent 
Jssignments of specific spectrum, the operators‘ aasignmenra change from year to year based on their marketplace 
needs. Each of the f ive  operalors received less apectrum than 11 had requested for its system, and in some cases. less 
specrrum than i t  had hcen authorized t o  ube by it5 ropective administration. 

i i R  
Sec. e.,g., hlSV Dec. 16. 2002 E.! Pnrie Letter 31 I 

hlSV Mar.  I. 2001 Er Pirrfe Letrer at i t .  
1 %  
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a. Intra-Service Sharing - Protection of Adjacent Channel and Adjacent Beam MSS 
Operations 

Inmarsat has conducted substantial technical studies in response to MSV’s ATC proposed 
use in the L-band. Inmarsat. in the first instance. is concerned about the potential interference MSV ATC 
operations could cause to its currently operating, Inmarsat-3 satellite network. Inmarsat is also concerned 
about the potential impact on its future generalion network. Inmarsat4. 

130. 

131. lnmarsat argues that the Commission should not allow terrestrial use of the L-band 
because terrestrial uses would create unacceptable interference to Inmarsal’s network and the services it 
provides, including vital safety services provided in the L-band.’” lnmarsat claims that the terrestrial 
services proposed at L-band would create five main interference problems:’“ 

(1 )  The in-band signals of MSV’s ATC mobile terminals (MTs) will cause unacceptable 
interference to the signals k i n g  received by the lnmarsat satellites;j6’ 

( 2 )  The out-of-band emissions from MSV’s ATC MTs will cause unacceptable interference to 
the signals being received by the lnmarsat sa te l l i te~:~~’  

(3) ATC base station (BS) in-band signals will create unacceptable interference into the receivers 
of nearby lnmarsat mobile earth terminals:’u 

(4) ATC base station out-of-band emissions would create unacceptable interference into the 
receivers of nearby Inmarsat mobile eanh  terminal^;'^' And 

(5) MSV’s ATC operations will degrade the performance of its own space-based services and 
reduce the traffic-carrying capacity of the MSV space segment, thereby increasing MSV’s 
need for additional L-band spectrum.3bb 

We evaluate below MSV’s reply’b7 to each of Inmarsat’s points and conclude that MSV’s use of ATC 
consistent with the operational restrictions adopted herein will be capable of protecting the current and 
future generation lnmarsat satellite networks from unacceptable interference. 

(i) Effect of ATC Operations on lnmarsat Satellites 

lnmarsat and MSV currently shxe the L-band spectrum with three other GSO MSS 
systems in North America. The United Kingdom IS  the licensing administration for the lnmarsat space 
segment. The Commission has licensed fixed eanh stations (the Land E d n h  Station or Gateway) and 

132. 

?W Inmarsat Comments at 2 .  

Id. 31 12-17. 36 I 

”’  id^. Technical Annex 5 3.1. 

Id., Technical Annex S 3.2. 

I d .  Technical Annex 5 3.3. 

I d .  Technical Annex 9 3 . 3  

I d .  Technical Annex 5 3.5. 

Src. MSV Reply. Technical App. 31 1-26 
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authorized METs in the United States to access the lnmarsat system.368 Canada is the licensing 
administration for the TMI space stations. The Commission has also authorized MSS mobile earth 
terminals (METs) in the United States to access the Canadian space We do not wish to create 
a situation where either of these sys tem would be incapable of serving the United States in  accordance 
with their authorizations. We evaluate the potential for interference that MSV’s ATC base stations and 
MTs would have on the lnmarsat system, in particular. TMI supports the ATC network as proposed by 
MSV.370 NTIA analyzed the potential for interference to an lnmarsat satellite receiver based upon its use 
to support the Global Maritime Distress and Safety System (GMDSS) and the Aeronautical Mobile 
Satellite En-Route Service (AMS(R)S).”’ 

133. MSV. TMI and Inmrsat are able to serve METs in the United States through the use of 
geographic and frequency separation. ln the geographic regions served by both Inmarsat and MSV. for 
example, the satellites use different frequencies (Le., frequency separation). Where the two systems serve 
different geographic areas of the United States, each of the systems may use the same frequencies (i.e.. 
through geographic separation). In either scenario, the Earth station transmissions of each of the systems 
are received by the other‘s space station receiver. The more stations transmitting simultaneously on the 
Earth (or the greater the power level from a given station or group of stations). the greater the potential for 
interference to the other’s space-station receiver. A space network receives interference from the other 
system in the form of %oi~e.”’~’ The analyses conducted by MSV and lnmarsat evaluate the amount of 
“noise” that the other system will receive from MSV’s use of ATC. lnmarsat and NTIA are concerned 
that the MSV ATC system may cause interference to its MSS system. Based upon the analyses below 
and supplemented by the L-Band Technical Appendix (Appendix C2) we conclude that the interference 
potential is not significant and that ATC operations will not preclude Inmarsat from continuing to serve 
end users in the United States now or in the future. To this end we adopt several technical limitations on 
L-Band ATC, also discussed more thoroughly. below. 

134. The parties to this proceeding have disagreed over the correct value to use for cerrain of 
the parameters required to analyze the potential interference from the proposed MSV ATC system to the 
lnmarsat satellites. By making the assumption that a number of these parameters take on the same value 
for both systems and analyzing the difference in effect of ATC interference between the two systems, i t  is 
possible IO qualitatively determine which system will receive the greatest amount of interference. MSV 
proposes to operate its ATC system in a way that limits interference to its own satellite and we have 
developed an  analysis to determine the magnitude of the corresponding interference that would be 
received by the Inmarsat satellites. 

135. As noted above, both the Inmarsat and MSV systems share the spectrum through either 
frequency separation (when they operate in the same geographic regions) or through geographic 

~~~ 

See Cornsar Ar~r/~or;:uriaii. 16 FCC Rcd at 2 1702-07, ¶¶ 62-93 

See Applrcarro,l of SarCnni S~.sreriis /!IC. arid TMI C~iriiiiiiiii;~~irrori~ arid Corirpafiy. LP, Order and Authorization. 
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14 FCC Rcd 20796.20826-28.¶¶63-75 (19991. 
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Sre N T I A  N w  1:. 2002 €x Parre Letter. Encl. 1. 

By “noise.“ we refer io a n y  iype o f  ~nterference that deairovs the ~nlegrity of sipndle on il line. See Weboped~a 
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separation (when they operate co-frequency). When the MSV and Inmarsnt-4 satellites operate on a co- 
frequency basis. the Inmarsat-4 satellite receives interference power from all of the areas on the ground in 
which MSV is operating both MSS and ATC on a co-frequency basis. We first identify the most sensitive 
potential interference situation. Our worst case analysis examines the difference in the ATC MT 
interference power received by both the MSV satellite and the Inmarsat-4 satellite while assuming that 
several of the disputed technical parameters are the same for both the MSV and lnmarsat system.”’ The 
methodology of our analysis is described below. 

136. Both the MSV and lnmarsat satellites will have a large number of antenna beams and 
each beam will be assigned to provide coverage to a specific area on the ground. Both satellites can serve 
the same geographic area by having the overlapping beams operate on separate frequencies. More than 
one beam from each satellite can operate on the same frequency, as long as there is sufficient geographic 
separation (antenna beam discrimination) between co-frequency beams. To assess the interference to an 
lnmarsat beam operating on frequency FI from all of the MSV beams operating on the same frequency. 
F1. we begin with the interference power that MSV’s satellite is able to accept as self interference from 
its own ATC operations. This self interference is quantified as the power level that causes an increase in 
MSV’s satellite receiver noise of 0.25 dB. We note this level of interference power as PO:,. MSV has 
indicated that i t  will implement its ATC system so that i t  will have an average of 10 dB (i.e., a factor of 
10) antenna discrimination between the MSV satellite receiver and the ATC transmitters operating on the 
ground near the FI beam coverage area. The 10 dB power differential means that the actual interference 
power generated by ATC transmitters near the land area served by the FI beams can actually be 10 times 
higher than the power that would increase the MSV receiver noise by 0.25 dB (i.e.. POIS). The maximum 
interference power generated near the ground area served by the FI beam is then proportional to Po.x*lO. 
This value (PO~,,*lO) represents the interference power generated near MSV’s beams operating on the 
same frequency as the relevant Lnmarsat receiver. 

137. We then determine how many FI beams the MSV network will have. MSV states that its 
next generation satellite will have about 200 beams and will use a 7 fold frequency reuse plan. Therefore 
one can assume that, MSV will operate (20017 = 28.6) 29 beams’76 each producing Pozs*IO interference 
power and il total interference power on the ground proportional to Po:~*I0*29. This value is equal to 
290 times Because Inmarsat and MSV are sharing on a co-frequency, geographic- 
separation basis, this interference power is generated on the ground in areas not directly covered by the 
Inmarsat antenna beam in question. The power that enters the lnmarsat FI beam depends upon the 
antenna discrimination between the lnmarsat antenna beam and the land areas in  which the ATC 
interference power is generated. Calculations. in Appendix C2. Section 1.1 1. show [hat lnmarsat has at 
least 25 dB (a factor of 11300) discrimination towards the land areas in which the interference from ATC 
is generated. So, the interference power potentially received by the lnmarsat FI beam is capped at 
P,,,,*290/300 = Po?5*0.96. or slightly less than the interference power received by MSV’s satellite beams. 

This qualitative analysis assumes two things: (I) MSV’s noise power will increase no 
more than 0.25 dB and ( 2 )  certain system parameters will be the same for both the MSV and lnmarsat 
systems. Both assumptions are reasonable. First with respect to 0.25 dB noise-power cap, lnmarsat 
corrrctly notes that it is very difficult to accurately and repeatedly measure the noise increase in a satellite 
receiver of 0.25 dB. These types of measurements. however. are not required. As discussed in deiail 

or Po.25*290. 

138. 

‘7‘ I n  a separate calculaiion, we do take into accouni the different values for the parameters associated for thc 
diflerent saielliie\. 

.. 
,II This parameter is  discussed in more deiail in App. C2. Secrion I .  13. The value used here IS  a worst case V ~ U C  
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below. limiting the total number of base stations operating on a specific frequency effectively limits the 
potential interference noise at the MSV satellite to 0.25 dB. Second, with respect to the similarity in 
system parameters, both the MSV and Inmarsat systems will, in fact. respond similarly in similar 
situations or Inmarsat would gain benefit with respect to MSV on the following: 

Average Power Reduction - any reduction in average transmit power of the ATC transmitters 
whether in power control, vocoder factor and voice activation factor would affect the interference 
power received at both satellites equally. 

Oufdoor Blockage - we agree with lnmarsat that outdoor blockage will reduce the interference 
power towards the Inmarsat satellite by about 3 dB, or 50%; however, because the MSV satellite 
umill be, on the average. seen at a higher elevation angle than the lnmarsat satellites, we conclude 
that outdoor blockage will reduce the interference power more towards the lnmarsat satellites 
when compared with the interference received at the MSV ~ate l l i te . '~~ 

Polarizafion Isolation - both MSV and Inmarsat satellite receivers use the same type of 
polarization, so any reduction in average transmit power of the ATC transmitters caused by this 
affect would reduce the interference power received at  both satellites equally. 

Free Space Loss - the average distance between CONUS and the MSV satellites will be slightly 
less than the average distance between CONUS and the operational lnmarsat satellites, so the 
propagation loss from the ATC transmitters to the MSV satellite will be slightly less than the 
propagation loss from the ATC transmitters to the Inmarsat4 satellite. This differential means 
that the interference at the MSV satellite would be slightly greater than at the Inmarsat4 satellite 
due to this parameter. 

Safellife Mainbeam Gain - both Inmarsat4 and the next generation MSV satellite will have the 
same main beam gain of41 dBi. 

Safellite Receiver Nobe Temperafure - the lnmarsat satellite receiver noise temperature of 
600K'" is higher than that of the MSV satellite receiver of 450K.'" Therefore, the effect of a 
given low-level of interference power will be somewhat less noticeable to the Inmarsat4 receiver 
than it would be to the MSV receiver. 

In summary. [his qualitative evaluation of potential interference from MSV's ATC MT's to the Inrnarsat- 
4 satellite. assuming that the parameter values listed above would be equal for both the MSV and 
Inmarsat satellites, removes the areas of dispute over the parameter values estimating the worst case 
potential interference situation. The results show that one should expect the interference power received 
by an  Inmarsat4 beam operating co-frequency with MSV's ATC network to be about the same, or less 

h e  use the term "outdoor blockape"to describe (he radiolrequency atrenuation that occurs when a n  obstacle 31: 

inierrupts the link-of-sight path between n rransmitter and a satellite receiver. "Outdoor blockage" is distinct from 
"structural attenuation.'' We use the term "structural attenuation" io mean the s~gnal aiienuation caused by 
rransrnimnp 10 and from mobile terminals thar are IocJted i n  buildings or other man-made structures that limit the 
transmission of radiofrequency radiation. See w p r n  n.279~ We use the two terms to distinguish bctween these two 
concepts and to avoid the confusion that might result from u m g  the v3rmus terms that  commenters employ. 

?1(> l n m x s a t  Comments. Technical Annex  ai Table 3.1-1 

MSV Reply. Technical App. at 4 
177 
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than, the interference power received by MSV 

139. We now conduct a quantitative assessment of the potential for interference between the 
two system. This analysis determines the potential for interference to lnmarsat by evaluating the ratio of 
noise that would be produced by MSV’s MSS operations (if fully loaded) to noise that would be produced 
by MSV’s future MSS and ATC operations.’” Our calculations first assume that MSV and Inmarsat 
provide setvice to the same geographic region but in  different sub-frequency bands of the L-Band (i,e., 
they are sharing the L-band using frequency separation)379 and. second, that MSV and Inmarsat use the 
same frequency assignments where their salellite footprints do not overlap (i.e., they are sharing through 
geographic separation).3s0 The results of our analysis show that the impact of future MSV operations, 
both ATC and MSS, on current and future Inmarsat satellites will be significantly less than the current 
sharing situation in the L-band, assuming a fully loaded current sy~tem.’~’  

140. Our evaluarion of potential interference to Inmarsat’s networks is based on  MSV’s 
comparison of the percentage of increased noise that the Inmarsat networks (current and future) would 
experience from the currently operating MSV MSS system to the future generation MSV system 
incorporating ATC operations.”’ Our analysis assumes that the ATC system is implemented as a TDMA 
GSM system. It also assumes that ATC MTs are limited to an out-of-band emission level of -67 
dBwl4kHz. that the link budget for ATC reserves a minimum of 18 dB for structural attenuation and that 
the vocoder is used to reduce potential interference.Is3 

141. We conclude, based on the results of our analyses in Appendix C2, that the MSV satellite 
system will produce significantly less interference to other L-Band satellites than MSV’s current MSS 
system. Furthermore. MSV’s proposed ATC system will produce only a small portion of the increased 
noise that the MSV satellite will cause to other systems in the L-band. Specifically, for the adjacent band 
case (frequency separation). MSV’s use of ATC would contribute to the lnmarsat-4 network (the worst 
case) less than one quarter of one percent of the noise that MSV’s currently licensed MSS system would 
produce without ATC.”‘ The noise received by Inmarsat4 from MSV’s future MSS and ATC 
operations, combined, would still produce less than one quarter of one percent of the noise that MSV’s 
currently operating system would produce, assuming 90.000 simultaneously operating ATC METs in  the 
future MSV system.‘85 For the adjacent beam case (geographic separation), MSV’s use of ATC would 

See App. C2. Evaluation of L-Band ATCProposa1.r. Tables 3.1.1.A - 1 . l . I .D  

See rr$ru App. C2 aL Table 2 . I . l . A .  

See rn/ru App. C2 at  Table 2. I ,  I .C. Sharing through geographic separation does not necessarily imply ”true” 

376 

379 

380 

adjacent sharing. The “adjacent beam” with which ATC sharing is feasible must have sufficient beam isolation fol 
sharing with MSV‘s MSS operation to occur. 

See App. CZ at Tables 2.1.l.B and 2.1 . I .D ( s u m m a r i z i n ~  the results of our calculations) 

See MSV Jan.  I I .  2002 Ex Pune Letter at 22. 

MI 

382 

Is’ 5r.e ,,I/TN .4pp. C? 5 1.3.5 

7R.l See efru App. C2 ilt Table 2.1. I .B. It  i s  emphasized that the percenupes of increased noise do not take into 
account MSV’s propoied use of variahle r31e vocoders. For the assumptions used in our analyses. see Urfra App. C2 
$ 1  

1x5 Scv r+ App C2 at Table 2. I .  I .B. 
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contribute to the Inmarsat4 network (the worst case) about one tenth of one percent of the noise that 
MSV's currently licensed MSS system would produce without ATC.'86 The noise received by lnmarsat4 
from MSV's future MSS and ATC operations, combined. would produce only a little more than three 
percent of the noise that MSV's currently operating system would prod~ce. '~ '  

142. In sum. both of our analyses for ATC operations over MSV's next generation satellite 
network include the effects of out-of-band and adjacent-kam sharing. In general, the Inmarsat satellites 
appear to have more discrimination to ATC MT operations, either via antenna beam discrimination or 
out-of-band roll-off,3*8 than the MSV satellite. As a result. the noise-floor of Inmarsat's satellite receivers 
would be significantly less affected by MSV's MTs than MSV's own next-generation satellite receivers. 
To protect co-frequency and adjacent frequency MSS operations in the L-band from ATC operations. we 
adopt several rules that are based on the ATC system operating as a TDMA GSM system. Under these 
rules. the ATC handsets must use a I watt peak EIRP and must implement both a power control of 30 dB 
in 2 dB steps and il vocoder algorithm that is capable of reducing the time averaged power by 7.4 dB. 
Specific out-of-band emissions are adopted for the MTs. In addition. the number of base stations 
permitted to operate on a 200 kHz channel is limited to no more than 1725. An MSS licensee shall also 
reserve a minimum of 10 dB in its link budget for power control within its ATC network, as is within the 
range of standard engineering practice to overcome the effects of structural attenuation. In addition. MSS 
licensees shall not extend the coverage area of any ATC cell beyond the point where a n  ATC MT could 
operate at the edge of coverage of the ATC cell with a maximum EIRP of -10 dBW. 

143. We believe we have accurately analyzed the potential for interference from MSV ATC 
transmitters to Inmarsat; however. we recognize that both Inmarsat and MSV reach somewhat different 
conclusions on the circumstances under which interference would occur. Recognizing the imponance of 
providing adequate interference protection to Inmarsat, and in panicular the safety-related services i t  
provides to ships and aircraft, we will permit MSV to operate only 50% of its permitted base stations per 
channel ( V I ? , .  50% of 1725, or 863 stations) during a n  initial 18-month. phase-in period.'89 This 
restriction will be equivalent to imposing an  additional 3 dB of protection for Inmarsat during initial 
deployment. The 18-month phase in  period will permit Inmarsat and MSV to study whether any 
interference has resulted, giving enough time to observe a n y  seasonal variations and to analyze the results 
of the study. After the 18 month period, MSV may operate all 1725 base stations per channel. While we 
adopt rules to prevent harmful interference. we do not intend to prohibit L-band MSS operators from 
agreeing to less restrictive limitations on MSS ATC. We suppon and encourage private negotiations 
among interested parties in the band and will consider waiver requests of these rules based on negotiated 
agreements. 

See itrfro App. C2 at Table 2.1.1.D. I t  i s  again emphasized that the percentages of  increased noise do not take 386 

i nm account MSV's proposed use of variable raw vocoders. 

'*' See rnfro App. C.? at Table 1.1, I.D. 

1811 

compared with MSV's planned lOdB average discrimination in the adjacenl beam situalion. I n  the adjacenl band 
s i ~ u a t i n n .  the ATC ~r~nsrnitter will have JI  least SO dB out-ol-band ro l l -o f f  to the Inmarsat satell i ie while the MSV 
b y r e m  rcceives the lransmissions in-band. 

We note that Inmarsat-4 will have approximaiely 2S dB i i f  antenna discrimination towards the ATC transmitters 

1RO We intend !he initial IS-month. phase-in period io occur onlv once. For example. i f  the phase-in period were 
rncl durinp !he l i fe  UT MSV's currrnl-generation zaiel l i ie s!siem. !he deployment MSV's next-generalion wlellile 
hyhtzm uould nix r r i i l r l  3 new phase-in period. 
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144. MSV also requests the ability to provide ATC operations in conjunction with its currently 
operating first-generation MSS network.’% According to the system characteristics for the first- 
generation MSV and the currently operating Inmarsat network.”’ the next-generation satellites 
will be about 12 dB more sensitive to interference than the current satellite systems. Since the first 
generation satellites are less susceptible to interference from ATC operations as proposed than the 
second-generation satellite systems are, the limitation on the number of ATC base srations (1725) 
combined with the limitation on the number of ATC base stations (863) during the one-time, 18-month, 
phase-in period is more than sufficient to protect the current generation satellites that are in  operation. 
Therefore. we will permit ATC operation in conjunction with first-generation satellites so long as the 
rules in place to protect next-generation satellite systems are met. 

145. Furthermore, MSV urges the Commission to minimize the restrictions on its planned 
ATC network deployment to the extent possible where its operations are not co-channel with another 
MSS system’s operations. They argue that such situations require no restrictions and that if the amount of 
isolation between the co-channel operations with other MSS satellites is greater than that used to develop 
any restrictions, then those restrictions on co-channel operations should be relaxed accordingly.’” 
Above, we discuss one such restriction. By limiting the number of base stations carriers permitted to 
operate on a 200 kHz channel. the noise increase to the MSV satellite is limited to 0.25 dB. We find this 
restriction is necessary because we are not convinced, based on the record, that MSV can accurately and 
repeatedly measure this low level of interference at their satellite and we believe that this limitation on 
MSV’s satellite noise increase will provide for MSS ancillary terrestrial service and limit the potential for 
interference to other co-frequency MSS operators. 

146. In addition, MSS operations in the L-band are to be conducted according to the frequency 
arrangement arrived at under the 1996 Mexico City MOU. The MOU is a confidential frequency sharing 
arrangement that was intended to be revisited annually by the operators until the long-term requirements 
of all parties are satisfied and a final agreement among the Administrations is reached. At this time. it is 
unclear which channels will be occupied by which MSS operator in  the future because the MOU 
frequency arrangement is not static. Even in a static environment, parties do not always a g e e  on the 
precise types of operations that constitute co-channel interference. In a dynamic environment, such as L- 
band MSS, we are concerned that determining the co-channel interference that arises from fluctuating and 
geographically discrete operations might require our continued oversight over many years with no 
foreseeable end 

147. For these reasons. we decline to adopt rules that would relax interference protections to 
other MSS licensees based on MSV’s assumption that the number of co- and adjacent-channel operations 
in the L-band is limited. To this end. we limit MSV to 1725 base stations carriers on any given 200 kHz 
channel. We will, however, entenain case-by-case requests by MSV to deploy more base stations than 
permitted by this rule upon a showing that there would be no increase in  co-channel or adjacent channel 
interference to other MSS providers and that the MSS licensee’s satellite service would not be affected 

MSV Dec 16.2002 Ex Pone Lerter at I 3’x) 

”’ MSV Reply. Technical App. at 1 

I n m a r u r  Comments, Technical Annex at Table i.1-I 

See. e . ? . .  Lerrer from Lon Levin. Vice Presideni. Mobile Salellite Venrures, to Marlene H.  Dorich. Secretary. 
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Federal Communications Commission (Jan .  16. 2003) ( M S V  J o n .  16. 2003 €1 Pone Letter). 
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beyond that permitted in the rules.'94 Any request should also indicate whether or not all affected parties 
to the 1996 Mexico City MOU agree to the proposed additional terrestrial operations. 

(u) EfTect of ATC Base Stations on lnmarsat MES 

Inmarsat raised concerns about the potential for interference that MSV's ATC base 
stations could cause to its MET receivers.395 This potential for interference may exist in four ways: (I) 
overload'% of the lnmarsat land-based MET receiver when i t  is near an ATC base station; (2) out-of-band 
interference to the Inmarsat land-based MET receiver from ATC base stations; (3) aggregate interference 
to an airborne Inmarsat MET receiver from a large number of MSV base stations visible from an aircraft: 
and (4) overload of an airborne Inmarsat MET receiver from an ATC base station. We evaluate each of 
these potential interference situations. Our evaluation assumes that the ATC base stations must operate 
with no more than 19.1 dBW per carrier and no more than 3 carriers per cell. The base station must use a 
left-hand4rcular-polarization (LHCP) antenna with 16 dB of peak gain and an overhead gain 
suppression of 40 dB outside of the main lobe of the antenna. The EIRP towards the horizon must be 
limited to 14.1 dBW per carrier and the base station will implement a power control algorithm of 30 dB in 
2 dB steps. We examine the potential for interference from MSV's base stations in these four cases and 
determine it  to be minimal. 

148. 

149. lnmarsar MET Receiver Overload. Inmarsat claims that if an MSV base station is 
operating within 100 meters of one of its METs, the MET will receive a signal that is significantly above 
that which would saturate or overload its MET receiver. Inmarsat assumes in its analysis that MSV will 
have 25 carriers per ATC cell, that its MET will overload or saturate when exposed to -120 dBW of 
interfering power (or -90 dBm), that the MSV base station antenna discrimination would be 0 dBi when 
the MSS terminal is I00 meters from a base-station antenna (i.e.. there would be no antenna 
discrimination), and that the signal atlenuation from the base station to the MET would be free-space loss 
(;.e.. no blockage from buildings or other sources is taken into ac~ount). '~'  

150. In contrast, MSV states that the maximum number of carriers per ATC cell in its design 
is only 3, that it  has tested a representative ensemble of satellite terminals to determine actual, as-built 
desensitizationfoverload thresholds that demonstrates the saturation level to be 4 5  dBm, that. in practice, 
its base station antennas will typically be on a tower or building and the angle from the base-station 
antenna main-beam to the MET receiver would lead to a discrimination value of -12.5 dB, and MSV uses 
the Walfisch-lkegami (WI) propagation model which predicts 94 dB of loss versus the 76 dB of free 
space loss assumed by I r ~ m a r s a t . ~ ~ ~  

151. In our analysis of ATC base stations overloading lnmarsat MET stations. we use three 
camiers per cell in  accordance with MSV ATC design parameters. We also assume a receiver saturation 

See Qeuera//y App. B (adopting 47 C.F.R. $ 25.253) 

lnmarsat Dec. 6. 2001 Ex Pane Leltcr 31 7.  

Receiver '.overlood"or "sawrolion" occurs when !he inpur 1ora1 power i5 sufficient to drive [he receiver from its 
normal, operational linear siace. into a non-linear slare. The resulting non-linear slate results in the distortion of [he 
derired inpul signals and. fur severe overload. the inabiliiy ofthe recelver 10 operare. 
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value of -60 dBm.399 The 4 0  dBm value is considerably more conservative (by 15 dB) than the 
threshold value of 4 5  dBm measured by MSV for an  Inmarsat mini-M terminaLm Assuming a -60 
dBm threshold value for receiver overload should be sufficient to take account of Inmarsat's MET 
receiver susceptibility 10 overload interference principally because a -50 dBm value is the standard for 
airborne terminals."' Furthermore, we use a value of -12.5 dB as the amount of antenna discrimination 
between the base station antenna and Inmarsat's MET at 100 meters. Recommendation lTU-R F.1336 
indicates that it is possible to have as much as 24 dB of antenna discrimination between an ATC base 
station antenna and a MET located 100 meters from the base station.a' We therefore believe that the 12.5 
dB value proposed by MSV in its analysis is reasonable io use in  ours. Last, we assume a value of 86 dB 
of attenuation due to path loss in  our analysis of overload interference. The 76 dB value proposed by 
Inmarsat is close to the calculated free-space-loss if the antenna is located on a 50-meter tower 100 meters 
from the MET. We base our use of 86 dB on a program formulated by the National Institute of Standards 
and Technology, which compares various propagation models and produces a range of expected loss from 
80 to 94 dB due to path loss for this situation."' 

152. Taking the above factors into account, our analysis indicates that any signal loss between 
an MSV ATC base station and the Inmarsat MET greater than approximately 86 dB should be sufficient 
to protect an Inmarsat MET from overload interference in  an urban environment." Indeed. all of the 
propagation models. except free-space, predict an urban environment loss greater than 86 dB at virtually 
all locations. even most of those within 100 meters of the MSV base station. The actual loss is a strong 
function of the surrounding environment and the propagation model used. It is possible that in  limited 
situations, panicularly in urban settings, the free-space loss between an Inmarsat terminal and a base 
station may be less than 86 dB. Nevertheless. all of the urban and city propagation models used predict a 
loss significantly higher than the free-space model and we do not expect overload interference from ATC 
base stations to Inmarsat METs in an urban environment to be problematic. We do not anticipate that 
many ATC base stations will be deployed outside of urban areas and the probability of unacceptable 
interference to METs outside of urban areas will be low. Although there may be a few instances where an 
Inmarsat MET receiver will be overloaded by a nearby ATC base station. we provide funher proteclion 
by adopting section 25.253(~)(2), which limits ATC base stations to a maximum EIRP level of 14.1 dBW 
toward the horizon to protect other MSS system METs from overload interference."' 

153. Though in these cases. occasional. limited periods of saturation of Inmarsat's terminals 
operating in these areas could occur, we expect this to occur rarely. This possibility must be considered 
in light of the already limited usage of L-Band terminals in  urban settings due to line-of-sight interruption 
between the Inmarsat terminals and the satellite due to buildings, trees and other obstructions. AS 
discussed above in this Order, we believe that the use of an ATC system in addition to a MSS system is a 

See irfra App. C1 $ 1.2.4. 

See MSV Reply, Technical App. af I?. 

See Boeing April 8, 2002 Ex Pane Lener. Technical Analysis ai IO. 

See infra App. C? af Figure I .8.A. 

See iii/rii App C2 1.6. 
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more efficient use of the spectrum than the use of MSS systems alone. 

154. Certain open areas such as airports and harbors, even within an urban environment, offer 
large building-free areas where signal propagation from a base station is best characterized as free-space 
propagation. We have analyzed these areas and we adopt limits to protect airborne and maritime Inmarsat 
terminals in  these locations. ~6 Maritime lnmarsat terminals. such as the Inmarsat-B terminal. utilize 
larger antennas than the typical airborne lnmarsat terminal. The use of different antennas means the 
protection criteria for airports will differ from the protection criteria for harbors. Based upon calculations 
contained in Table 2.2.1.3.A of the L-Band Technical Appendix C2. the MSV base station should be 
placed 470 meters from a runway or aircraft stand area. This assumes that two base stations are visible to 
the aircraft. Additionally, the ATC base station shall produce a power flux density at the edge of the 
airpon of no more than -73.0 dBW/m' per 200 kHz. We adopt section 25.253(~)(3) to codify these limits 
on ATC base station emissions near airports to protect aircraft earth stations. In the case of Inmarsat 
tetminals operating on boats and ships. we find that a separation distance of 1.5 km (0.9 miles) is required 
for the protection of the Inmarsat-B terminal from an ATC base station if there is a clear view of the water 
from the base station. We adopt this separation distance in our Rules. Additionally, a pfd of -64.6 
dBW/m' per 200 kHz shall be maintained at the waters edge of any navigable waterway. We, therefore, 
adopt section 25.253(~)(5) to codify these limits on ATC base station emissions near harbors and 
navigable waterways to protect maritime lnmarsat tetminals 

155. Our-of-Bund lnrerfrrence I D  lnniursaf METs.  lnmarsat also expressed concern about the 
possibility of out-of-band interference from MSV's ATC base stations to its MET receivers."8 In MSV's 
analysis, it  assumes a n  out-of-band suppression level of -57.9 dBW/MHz (-118 dBW/Hz) for its base 
stations based on Ericsson's commitment IO designing MSV's equipment to meet that value.w MSV 
assumes, as in the overload case, that there will be 12.5 dB of antenna discrimination between the ATC 
base station and the Inmarsat MET. It also assumes 8 dB of polarization isolation between the base 
station antennas and the MET antennas used by Inmar~at.~" Alternatively, lnmarsat assumes an out-of- 
band emission value of -27 dBW/200 kHz (-80 dBW/Hz). no antenna gain discrimination from the ATC 
base station to the lnmarsat terminal, and 3 dB of polarization isolation.'" 

156. The details of both MSV's and Inmarsat's analyses are compared in Appendix CZ. Table 
2.2.1.2.A. The table also contains the assumptions we used in analyzing the impact of out-of-band 
interference. We use the our-of-band emission attenuation value that MSV proposed and which its 
equipment manufacturer is committed to meeting. For the reasons discussed in the receiver overload 
section, above, we use a -12.5 dB value for antenna discrimination between the ATC base station and the 
lnmarsat MET and assume ;I propagation loss between the transmitter and receiver in an urban 
environment of 86 dB of attenuation. Since the two systems will use orthogonal circular polarized 
antennas. and both antennas are viewed outside of their main beams. we do not assume a large value of 

Ulh See infra 4pp. C2 8 2.2.1.8 

See in/m App. B (adopting new rule 47 C.F.R. S: 25.25XeK5)). 
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polarization discrimination. 

157. Based on our analysis of out-of-band interference from ATC base stations to lnmarsat 
MET receivers. and taking all of the above factors into account. we conclude that an  Inmarsat MET could 
experience a noise increase of approximately 3%. This is in  contrast to 600.000W calculated by Inmarsat 
in  its analysis."' The Noise to Interference ratio (N/I) that corresponds to 3% is 15 dB (i.e.. the noise 
produced by the ATC base station in the Inmarsat MET will be 15 dB below the noise floor of the 
receiver) and the lnmarsat MET receiver performance should not be adversely affected by the MSV base 
station. This situation should not be problematic. As discussed above in this Order. we believe that a 
more efficient use is made of the spectrum by having both ATC and MSS operations in the urban 
environment rather then the MSS operations alone. We adopt an ATC Base Station out-of-band emission 
limit of -57.9 dBWlMHz in section 25.253(b) to protect other MSS system METs from ATC out-of-band 
interference."' 

(iii) 

Our-ofBmd Irirerfererice io Airborne lnmarsat METs. Inmarsat performed a n  analysis to 
assess the possibility of an airborne lnmarsat terminal receiving interference from a large number of MSV 
ATC base stations at various elevation angles while the aircraft is flying at a worst-case altitude of 302 
meters (1000 feet)."' From an altitude of 302 m. a circular area approximately 164 kilometers (100 
miles) from edge-to-edge'" is visible from the aircrafi. Inmarsat's analysis conservatively assumes that 
there would be 1000 ATC base stations in  this visible area and Inmarsat refers to ITU-R Recommendation 
F. 1336'"' as evidence that, at best, an antenna isolation of only approximately I O  dB is available from any 
one of the ATC base station antennas within that visible area.'"' We compare Inmarsat's analysis with 
MSV's assessment of the potential for interference to lnmarsat airborne 

Effect of ATC on Airborne Inmarsat Terminals 

158. 

159. One imponant factor in analyzing the potential for interference, however. is the amount 
of isolation expected to occur between the aircraft terminal and the ATC base stations in the area visible 
to the aircraft. We developed such a model to determine the amount of isolation that should be expected 
based on Inmarsat's parameters. Specifically. our model randomly distributes loo0 porentially interfering 
ATC base station transmitters across the area visible to the aircraft flying at an  altitude of 302 meters. It 

.l'? I d  

Sce i:$ra App. B (adopting new rule 47 C.F.R. 9 25 .253(c ) )  J I 3  

lnmarsai Comments, Technical Annex. 9 3.3.2. 41.1 

J's A" MSV Base station antenna with a height o f30  meierr is visible trom an aircraft a1 an  alritude of  302 meters at 
a distance of 81.9 kilometers. 

]TU-R Recommendation F. 1336. Rr{crc,rcr Rndintroii  f'ntrrrrr, <I{ Oiri~iiilrrecrro~laI. Srcrorul o~rd Olller 
Anrennns in  Pnr:~r-To-Mulripoir~r Svsreiris / .r  U.$e 111 SlinrrriR Stridier /:I Tire Freqircncy Range from I GH; 10 

nbor,r 70 GH:. a w ~ l n h l r  01 <hrtp.l/!&u L\ itu i ~ ~ l i i ~ ~ ~ ~ ~ ~ ~ l i t ~ i ~ r l ~ t r ~ ~ h i ~ ~ ~ l i  \dl 99R-OO/r\r.p9dN.%W html> (last visited, 
Jan. 10.2003). 

217 Inmarsar Commenlc. Technical Annex. 5 3.3 .2 .  Inmarsat compares 11s assumpiion that MSV's ATC base starion 
anrennn, wi l l  have only 10 dB ofoverhead antenna diwimination io the aIrcr3it versus MSV's assumption that  a 
max imum i\oIaiion o f 40  dB 15 achiev~hle. 
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then calculates the line-of-sight distance from each visible base station IO the aircraft, sums the 
propagation loss between each base station and the aircraft antenna. yielding the aggregate ATC base 
station signal attenuation level (Le.. isolation factor). Our model calculates an expected isolation of 105. I 
dB between an airborne Inmarsat MET and the population of ATC base stations visible to the aircraft."' 
Our interference analysis also uses MSV's out-of-band suppression value of 68 dB in the part of the 
frequency band used by lnmarsat and i t  assumes that an  average gain of 0 dB from the Inmarsat antenna 
will be available because the antenna will be mounted on the upper surface of the aircraft. 

160. Our results show that there is a potential increase in the lnmarsat receiver noise floor of 
approximately sixteen percent'" as opposed to MSV's calculated value of five percent."' However, a 
better criterion to use is the inlerference-to-noise ratio (UN) at the receiver. According to our 
calculations, the worst case J/N is approximately -8 dB, whereas MSV's I/N works out to be -13 dB. In 
other words. the interference is 8 dB less (or reduced by a factor of 9) than the self-inherent noise of the 
Inmarsat airborne receiver. This level of added noise would not hinder the operation of the airborne 
receiver. Moreover. the situation improves dramatically as the aircraft altitude is increased. For example. 
raising the altitude to 5000 fi increases the Vh' ratio to approximately -17 dB. At this point the 
interference is negligible. To ensure the protection of airborne METs of other MSS systems, we adopt 
section 25.253(e). which requires a maximum overhead gain suppression of 40dB. 

161. lnmarsol Airborne Receiver Overload. Inmarsat also contends that there exists the 
possibility of an airborne lnmarsat terminal being overloaded by ATC base stations.J" Our analysis of 
potential saturation of airborne Inmarsat terminals again uses Inmarsat's parameters of 1000 base stations 
visible to a low-flying aircraft at 302 meters (IO00 feet) and that the same isolation factor of 105.1 dB 
would result. We use the -50 dBm receiver overload threshold for the airborne terminals."' Based on 
these input parameters, we conclude that there exists 10 dB of margin against receiver overload from 
ATC base stations. As indicated for the out-of-band case, however. as the altitude of the aircraft is 
increased the margin against saturation increases significantly. Given the conservative nature of our 
model (e.g., antenna gain patterns, 1000 base stations in the visible area,'?* the lowest acceptable aircraft 
altitude, and no account of terrain shielding), overload from ATC base stations is not expected to be an  
issue for airborne Inmarsat terminals. 

(iv) Other Inmarsat Arguments 

Corisrrairir of Furure Dewelopnletir of MSS. 162. Inmarsat claims that adopting ATC limits 
designed to protect only today's spacecraft would preclude more advanced spacecraft from operating."5 

In comparison, MSV calculates an  isolation factor of 101.6 dB. See MSV Reply, Technical App. at 24. 419 

See infra App. C? f 2.2.3. 4'0 

MSV Reply, Technical App. at 23. 

lnmarsat Commenls, Technical Annex 4 3.3.2 
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By more advanced spacecraft. lnmarsat is specifically referring to those having higher antenna gains and 
higher gain-to-receiver noise temperatures (GR)  ratios. The advance in spacecraft 
technology to which Inmarsar is referring is due to advances in technology that generate high-gain. 
multiple-beam antenna patterns. There are two situations to consider: ( 1) in-beadout-of-band and (2) 
out-of-beadin-band (or co-frequency). In the first situation, isolation between the two systems is 
provided by the transmitter out-of-band specifications. If two different MSS systems cover the same 
geographic area with two different generation satellites, the newer generation system with the higher gain 
antenna will not necessarily suffer a larger degradation in receiver noise floor. Table 2.1.1.A of Section 
2.1 of Appendix C2 analyzes this co-beam, adjacent channel case and shows that the MSS ierminals of 
the fully loaded current-generation MSV system will cause a 3.5% increase in noise temperature of each 
beam of the current generation Inmarsat MSS system that has four beams covering the United States. For 
the next-generation system with I00 beam covering the United States, the increase in receiver noise is 
3.8% or approximately the same. In this case. the next-generation system has a larger number of smaller 
antenna beams (100 vs. 4) each with appreciably higher gain (41 dBi vs. 27 dBi). While the next 
generation system has higher gain. which makes each individual MSV MSS terminal result in a higher 
increase in interference, the area covered by each beam is smaller. Because the beam is smaller, i t  
encompasses fewer MSS terminals and the two effects balance resulting in  the approximately same total 
noise for the current and next generation systems. 

We disagree. 

163. Table 2.1.1.C of Appendix C2 addresses the second case where the intersystem isolation 
is created by the spacecraft antenna. The Table indicates that the interference level does, in fact, go up as 
the antenna gain increases. Two of [he current MSV MSS terminals in the side-lobes of the Inmarsat 3 
satellite antenna will increase the lnmarsat receiver noise level by 58.6%. Because of the higher satellite 
antenna gain on the lnmarsat 4 satellite, the same MSS terminals in [he side lobes of the Inmarsat 4 
satellite. antenna increase the receiver noise by 794%. However. using the next generation MSV MSS 
terminals, the increase in  the receiver noise levels is reduced to 1.8% and 23.9% respectively for 
Inmarsat-3 and Inmarsat4. This indicates that. considering only the MSS operations, there will be a limit 
to the differences in technology between the systems that can share on a co-frequency basis. If one 
system implements a very sensitive satellite system ahead of another MSS system the new system may be 
at a disadvantage. With respect to the ATC, we note that  in the case of both Inmarsat-3 and Inmarsat4, 
the calculated noise floor increase from ATC operations is significantly less than from the MSV MSS 
operations. The issue, therefore, is not that ATC could constrain the future development of the MSS. but 
that the imbalance between current and future MSS systems that are operating on a co-frequency basis 
could end up constraining antennas used on [he most advanced MSS system. 

164. Appropriate Technical Factors for Calculating ATC Limits in the Uplink Band. lnmarsat 
states that the ATC should be limited so that the increase in the lnmarsat receiver noise floor is no more 
than I%,  and a 20 dB margin ‘to allow future spacecraft technology development’ should be used in 
calculating this We are not aware any national or international requiremen1 to l imit  the 
interference to or from any system to an increase in system noise of I % .  Historically. a 6% increase in  a 
system’s noise temperature has been used as a coordination trigger for space systems. That is. if the 
interference power from one space system causes a noise temperature increase of less than 6% in another 
space system then coordination is not required. However. as lnmarsat has shown the typical increase in  
noise level of the lnmarsat 3 satellile. resulting from the L-Band MSS Coordination process, I s  on the 
order of 29%. which is much higher‘” than the typical coordination trigger of 6%,.J’8 lnmarsat also 

Id 31 17.  

In ‘I c o o r d ~ n n t ~ o n  process system operators are not bound by any parucular inter-sysiem interference lirnii 
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contends that, without prejudicing the L-Band MSS coordination process, the same increase in Inmarsat 4 
system's noise temperature can be expected from MSV's next generation MSS  operation^.^'^ We 
conclude that as long as the increase in receiver noise from the ATC is significantly less than the increase 
in noise resulting from the MSS operations. that sharing is feasible. and we disapee with Inmarsat's 
suggested 1% limit. Inmarsat also suggests that a 20 dB margin be used in determining the increase in 
noise to an MSS satellite receiver from ATC to allow for future spacecraft technology development. As 
discussed above, we conclude that the  MSS operations are the limiting factor in co-frequency sharing 
between MSS systems and not the ATC operalions. Therefore, no specific margin is required. 

165. MSV argues that it is possible to use a specific technique for measuring the ATC 
emissions being received at its spacecrah.'" MSV asserts that i t  can use its satellites to monitor the level 
of aggregate interference caused by its terrestrial communications services to its sarellite system. To be 
assured that its own network will inter-operate with maximum efficiency. MSV indicates that its system 
will be deployed with built-in monitoring capabilities to assess on a real-time basis the terrestrial signal 
that is generated by MSV's terrestrial operations.'" Based on inputs from monitoring, closed loop 
feedback control will be imposed on the terrestrial network such that the aggregate terrestrial signal being 
measured by MSV's satellites does not approach potentially harmful limits. Moreover, MSV indicates 
that it is prepared to monitor and report the aggregate signal power being received at its satellites from its 
mobile terminals operating in the terrestrial mode, and limit those operations accordingly to the extent 
necessary IO protect its own satellite operations and those of Inmar~at.'~' This technique would permit 
measurement of the aggregate terrestrial uplink power at the MSV satellite. MSV slates that the 
techniques that it can use are proprietary because of possible patentable ideas. But a total increase in 
noise power at the satellite receiver of 0.25 dB. MSV states. can be measured. 

166. hmarsat opposes the use of "aggregate uplink PFD limits" as a way of constraining L- 
band emissions."' It contends that i t  would be difficult to apportion the PFD among various countries in 
view of the MSS satellites and among the various systems operating in this band would. for a number of 
reasons, be difficult to measure. lnmarsat maintains that because MSV's MSS satellite operates at a 
different orbital location than the lnmarsat spacecraft. the level of terrestrial interference that each 
spacecraft actually receives from MSV's terrestrial terminals will vary."' Inmarsat also indicated that i t  
would be difficult to monitor and control L-Band terrestrial emissions via aggregate emission limits. 

411 

167. We agree with hmarsat that i t  would be difficult to monitor and control L-Band 
emissions on a n  aggregate basis. We are not convinced that i t  is possible to accurately and repeatedly 
(Continued from previous page) 
a lnmarsar May IO. 2002 Ex Pone Letler at 3. 
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measure such a small increase in the noise floor of a satellite receiver due solely to ATC transmissions. 
Factors such as equipment inaccuracies, changes in downlink atmospheric losses. the difficulty of 
separating the ATC emissions from multiple L-Band sources within the MSV system and the effect of 
having multiple L-Band MSS systems contribute to the impracticality of this technique. I t  is possible, 
however. to limit the maximum number of ATC transmitters that can operate at one time from the United 
States territory and we take this approach. We adopt a limit of 1725 Base Stations that can be deployed to 
operate on any 200 KHz channel in section 25.253(c) to achieve the same effect. 

168. lnmarsat maintains that all co-frequency transmitters within the affected side lobes of its 
MSS satellites' uplink beams must be constrained, and that this includes any ATC transmitters in the US, 
Canada, Mexico and Central and South America."' ATC transmitters greater than approximately 3 or 
3% satellite beam-width, away from an Inmarsat beam will be decoupled from the beam in question by at 
least 30 dB and will not contribute substantially to co-channel interference in that beam. 43' Additionally. 
as shown by Inmarsat, beams within approximately 2 to 2 % beam-widths of the coastline of the United 
States. Canada, Mexico, Central America and the Northern part of South America are constrained from 
lnmarsat co-channel operations because of the MSS operations of other L-Band MSS system. This 
potentially leaves a small set of lnmarsat teams that could potentially be affected by ATC co-frequency 
operations. However, as we have stated. if the interference power generated by the ATC is significantly 
less than that generated by the co-frequency MSS operations then there should not be an interference 
issue. 

169. Appropriate Technical Factors for Calcularing ATC Limi~s in the Downlink Band. 
lnmarsat enumerates a number of technical factors it believes should be taken into account in calculating 
limits for any ATC operation for protection of an lnmarsat receiver from saturation in the downlink band. 

This subject is treated in detail in the Technical Appendix C2.yo lnmarsat also addressed what it calls 
"appropriatexa'" technical factors to protect an lnmarsat MET from unwanted emissions. Again this 
subject is treated in the Technical Appendix C2. As discussed in detail in the Appendix C2. Section 1, we 
have considered Inmarsat's assumptions, as well a5 MSV's and we can not agree with all of Inmarsat's 
proposed technical factors. 

b. Inter-service Sharing - Proleclion of Adjacent Service Systems 

Several services are allocated spectrum that is between and adjacent to the 1525-1559 
MHz and 1626.5-1660.5 MHz L-band MSS spectrum. Between the frequency bands, the AMS(R)S and 
aeronautical terrestrial services are allocated spectrum in the upper L-band, and the GMDSS and Search 
and Rescue Satellite (SARSAT) downlinks operate in ponions of the lower L-band. At the top edge of 
the uplink MSS band, above 1660 MHz. the Radio Astronomy Service is allocated spectrum within and 
adjacent to the L-Band spectrum. Below the 1626.5 MHz MSS band edge, Big LEO MSS systems 
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operate in the MSS allocation from 1610-1626.5 M E .  Several services are allocated spectrum adjacent 
to the 1525-1559 MHz band as well. Below the 1525 MHz band edge, Mobile Aeronautical Telemetry 
systems operate in the 1435-1525 MHz allocation. Above the 1559 MHz band edge, the Global 
Positioning System operates in  the 1559-1610 MHz Radionavigation Satellite Service (RNSS) allocation. 
We assess the potential for L-Band ATC operations to interfere with these services. 

(i) Systems Operating Within the 1525-3559 MHz and 1626.5-1660.5 MHz Bands of 
the L-Band Spectrum 

171. Footnote US308 to the U.S. Table of Allocations provides priority to AMS(R)S systems 
in the upper L-band."' In 1993, NTlA and the Federal Aviation Administration (FAA) proposed a 
minimum set of capabilities to ensure that METs operating in the band 1545-1559 MHz and 1646.5- 
1660.5 MHz comply with Footnote US308 and ITU Radio Regulation S5.357A.&1 MSS METs that are 
authorized to provide MSS in the upper L-band are subject to meeting these conditions. MSV's ATC 
operations (MT and base stations) must meet the same conditions to protect AMS(R)S IO comply with 
footnote US308. Indeed, MSV demonstrates in its comments that its ATC system will possess inherent 
features for handling priority communications to comply with the same priority and preemption 
requirements that its MSS system must comply with according 10 US308.u Specifically. MSV's ATC 
system will be capable of prohibiting entire populations of mobile terminals from accessing its system IO 
provide spectrum for AMS(R)S.M' In addition to its priority capabilities, the MSV system will also be 
capable of preempting active channels automatically and immediately (Le., in less than one second, the 
MSV gateway would be able to allocate the preempted resource(s) to the AJV~S(R)S) .~  Terminals would 
be preempted from providing MSS and ATC through MSV's ability to simultaneously preempt 
corresponding satellite and terrestrial resources by the use of a centralized and common control facility 
for space and ground assets.L1' Based on MSV's representations. we conclude that its ATC system will 
meet the priority and preemption requirements that i t  is obligated to meet to comply with Footnote 
US308. We adopt section 25.253(a)(5) to require that, at time of license application, ATC operators 
demonstrate how they will comply with the requirements of US308. 

47 C.F.R 5 2.106, n.US308. Footnote US308 to the U.S Table of Frequency Allocarions provides as follows: U' 

"In the frequency bands 1549.5- 1558.5 MHz and 165 I -  1660 MHz. the Aeronautical-Mobile Satellite [RI 
requirements that cannot be accommodated in the 1545.1549.5 MHz. 1558-1559 MHz, 164651651 MHr and 
1660- 1660.5 MHz bands shall have priority acceis with real-rime capability for cornmunicaiions i n  the mobile 
satellite service. Systems not interoperable with the services shall operare on il secondary basis." The ITU Radio 
Regulation contain5 a similar prioriiy-and-preemptive-access requirement. See ITU Radio Regulations. S5.357A. 
nvoilnble a! < h t t u : l l u e , i u l e . i t u . i n ~ - m ~ ~ n ~ ~ t ~ ~ ~ s 5 n ~ i ~ e ~ . h t r n ~  (last visited. Dec. 24,2002). I n  addition, we note 
tha i  in the 1545.1549.5 MHz, 1558-1559 MHz. 1646.5-1651 MHz and 1660-1660.5 MHz bands. MSS is secondary 
t o  AMS(R)S and the 1660-1660.5 MHz band is reserved for AMS(R)S with the further condition that mobile earth 
stations operating in  these bands shall not cause harmful  inlerference io stauons in  the Radio Astronomy Service. 

See Letter to Cheryl Tritt. Chief. Common Carrier Bureau. Federal Communications Commission. from Richard U? 

D. Parlow. Associate Administmior. Office of Spectrum Management. NTIA. and Gerald Markey. Manager, 
Spectrum Engineering Division, FAA (Jan. 14, 1993). 

1Li See. q., MSV Comments. Technical App.. Section V. 
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172. On a related matter. the Aviation Industry Parties jointly oppose the FCC's ATC proposal 
insofar as it would permit licensing terrestrial base stations to provide land mobile service in the upper L- 
band MSSIAMS(R)S allocation.u8 Current aviation requirements and new initiatives. the Parties assert, 
depend upon continued access to interference-free use of the upper L-band MSS allocation with real-time 
priority and preemptive access to the entire spectrum in the allocation when the need arises. According to 
the Panies, [he proposal by MSV to add a terrestrial land mobile service to the L-band MSS allocation 
would increase the risk of interference to critical safety communications with aircraft in flight and 
diminish the unique spectrum available for aviation systems.u9 NTIA analyzes potential interference to 
the Inmarsat4 satellite based upon its usage in the AMS(R)S and GMDSS services.45o NTIA asserts thar. 
based upon MSV's analysis, interference to Inmarsat-4 satellite receivers could be p~ssible . '~ '  NTlA also 
expresses concern over possible interference from ATC BSs to Inmarsat METs operating as AMS(R)S 
receivers.'" We address the potential for MSV's ATC system to interfere with the Inmarsat system. 
specifically, and conclude that it is possible to provide ATC in  the L-Band without causing unacceptable 
interference to Inmarsat's current and planned satellite networks. Also, we require MSV's ATC system 
operators. as mentioned above, to demonstrate how the ATC system is capable of complying with the 
AMS(R)S priority and preemption requirements that i t  is obligated to meet under Footnote US308 and 
under the ITU Radio Regulations. 

173. In the FlexibiliQ Norice. we noted that. according to Footnote US309, terrestrial stations 
are permitted to operate in the frequencies allocated to the AMS(R)S.453 The Aviation Industry Panies 
and MSV do  not take issue with US309 with respect to potential interference that could be caused to 
stations operating under the footnote allocation. Rather. IC0 and MSV contend that the existence of the 
footnote for aeronautical terrestrial stations i n  the AMS(R)S supports their claim that i t  is possible to have 
a footnote allocation for ATC  operation^.'^' The incorporation of ATC into the U.S. Table of Allocations 

Aviation Industry Comments at 6- I O  

The Aviation Parties add that their industry will be making increased demands on the Inmarsat system and the 
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upper 1-band spectrum for safety communications. that  MSV's system is not interoperable with the AMS(R)S 
system described in the Standards and Recommended Practice5 (SARPS) of the International Civil Aviation 
Organization (JCAO), and that MSV's system does not provide any significant coverage on over-ocean routes and in 
remote areas of the world where ground infrastructure is inadequate. See Aviation Industry Comments at 6-10; 
Boeing Reply ut 8. 

"" See NTIA Nov .  12, 2002 E.r Porie Letter a1 Encl. 4. 

Specifically, NTlA calculates that interference would occur i f  more than 661 MTs transmitted simultaneously on 45 I 

the same frequency as an Inmarsat-4 beam. See NTlA Nov. 12. 2002 Ex Pane Letter. Encl. 4 at 6. MSV has 
asserted that 2000 MTs operating on the same basis would not cause harmful interference. See MSV Jan. I 1,2002 
Ex Pane Letter a t  2.5. 

"' See NTlA No\. IZ.2002 €1 Pone Letter at Encl. 3. 

Fleribilin Noitre. 16 FCC Rcd at 7. ¶ 12 n.17. We note that footnote US309 expressly provides that 
"lt]ransmis<ion\ in  the bands 1545.5-1559 MHz from tenestrial aeronauucal stations directly to aircraft stations. or 
belwern aircraft wi ions . . . are dso aurhorized when such transmissions are used IO exrend or supplemenr the 
i a t e l l l t e  to aircraft links. Transmissions i n  the band 1646.5-1660.5 MHz from aircraft stations . . . directly to 
terrestrial arronautical stations. 01 between aircraft sialionh, are also authorized when such transmmions are used to 
exicnd ur supplemcni the aircraft-to-satellite l inks  " Sec 47 C.F.R. 5 2.106 n.US309. 
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is addressed in Section IILF of this Order.455 

174. Similar to the priority granted to AMS(R)S in the upper L-Band, footnote US315 to the 
U.S. Table of Allocations provides priority to the GMDSS in the lower L-band spectrum.‘56 Recently, the 
Commission established rules listing the minimum set of capabilities to ensure that METs operating in the 
bands 1530-1544 MHz and 1626.5-1645.5 MHz frequency bands comply with Footnote US315 and ITU 
Radio Regulation S5.353A.457 MSS METs that are authorized to provide service in  the lower L-Band are 
subject to meeting these conditions.458 ATC operations (MT and base stations) must meet the same 
conditions to protect GMDSS to comply with footnote US315. MSV demonstrates in its comments that 
its ATC system will be capable of prohibiting entire populations of mobile terminals from accessing its 
system thereby providing priority to GMDSS automatically and immediately (i.e.. in less than one 
second. the MSV gateway would be able to allocate the preempted resource(s) to the GMDSS).459 
Terminals would be preempted from providing MSS and ATC through MSV’s ability to simultaneously 
preempt corresponding satellite and terrestrial resources by the use of a centralized and common control 
facility for space and ground assetsm NTLA expressed concern that ATC operations could cause 
interference to GMDSS receivers.461 Based on MSV’s representations, we conclude that its ATC system 
will meet the priority and preemption requirements that it is obligated to meet to comply with Footnote 
US31S. We adopt section 25.253(a)(5) to require at time of license application, ATC system operators to 
demonstrate how they will comply with the requirements of US3 

(ii) Systems Operating Within the 1626.5-1660.5 MHz Portion of the L-Band 
Spectrum 

175. A ponion of the Radioastronomy Service (RAS) allocation in the L-band overlaps with 
the L-Band MSS allocations from 1660-1660.5 MHz  The ITU has conducted studies and developed a 

’” See infra 4 III.F 

47 C.F.R. 4 2.106. n.US315. Footnote US315 to the U.S. Table of Frequency Allocations provides as follows: 
“ln the frequency hands 1530-1544 MHz and 1626.5-1645.5 MHz. maritime mobile-satellite distress and safety 
cnmmunications. e.3.. GMDSS, shall have prioriry access wirh real-time capability in rhe mobile-satellite service. 
Communications of mobile-satellite system stations not participating in  the GMDSS shall operate on a secondary 
basis ro disrress and safety communications of stations operating in the GMDSS. Accounr shall be taken of the 
priority of safety-related communications in the mobile-satellite service.” Similar language is contained i n  the 
ITU’s Radio Regulation 5.353A. 

See L-Baiid MSS Rules Order. 17 FCC Rcd 2720-2722. W37-40. 

See 37 C.F.R. 5 ?5.136(d) 

MSV Comments, Technical App. at IO.  

Id.. Technical App. 5 V 

Sec N T l A  Nov.  12. 2002 Ex Pnrre Lerter. Encl. 3 (addressing potential inierlerence to both AMS(R)S and 

4 7  

258 

459 

1MI 

Jl. I 

GMDSS r r ce l v r r s  from MSV BS). For our analysis of [his sharing siiuation. S C E  tirfro App. C2 2.2.2. 
4 1  See i!fru App. I3 13dopring nrw rule 47 C.F.K. 5 2 5 . 2 5 3 ( 3 ) ( 5 ) ) .  
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Recommendation on protection requirements for Radioastronomy s t a t i ~ n s . ~ ’  The RAS sites in the 
United States are identified in section 25.213(a)(l)(i) and ( i i )  of the Commission’s Rules.w ATC 
operators should take all practicable steps to avoid causing interference to U.S. RAS observations in  the 
1660-1660.5 MHz band, consistent with Recommendation ITU-R RA.769-I of the International Radio 
Regulations. Since RAS observatories in the U.S. are located in remote a r e a  specifically to avoid 
receiving interference from radio frequency transmitters operating in and near the RAS spectrum. we 
anticipate that the potential for A T C  MET8 to interfere with Radioastronomy observations in  the 1660- 
1660.5 MHz band is significantly mitigated. 

(ui)Systems Operating Within the 1525-1559 MHz Band Portion of the L-Band 
Spectrum 

176. Search and Rescue Satellite (SARSAT) downlink operations are conducted in the 1544- 
1545 MHz band in accordance with Footnote S5.356 of the International Radio Regulations4’ SARSAT 
uplink transmissions are located around 406 MHz from Emergency Position Indicator Radio Beacon 
(EPIRB) transmitters, which are downlinked in the 1544-1545 MHz band to various earth station 
receivers in  located in  the Uniled States. The locations of these Earth stations are listed in  the Appendix 
C2, Table 3.3.A. MSV is not authorized to provide MSS service in the 1544-1545 MHz band so the 
potential for interference is strictly an out-of-band case.M6 We note. however, that some of the SARSAT 
earth stations listed in  Table 3.3.A. are located in or near urban areas where ATC base stations would be 
located.u7 In its tiling, NTLA calculated the minimum coordination distance between a SARSAT station 
an  ATC BS4’ Our calculation, although based upon a different type of analysis, substantially agree with 
the analysis performed by NTIA.J69 

177. I n  Section 3.3 of Appendix CZ, we analyze the potential for interference between 
transmitting ATC base stations operating in bands adjacent to the receiving SARSAT earth stations. We 
base our analysis on the MSV ATC base stations k i n g  capable of meeting an out-of-band emission level 
of -57.9 dBWIMHz as in our other interference analyses. We calculate that if an A T C  base station is 
located more than 86 km from the SARSAT receivers, under free-space loss conditions. interference to 
the SARSAT eanh station will not occur.47o However, by using a rough terrain model, the distance is 

*’ See ITU-R Recommendation, [TU-R RA.769-I. Prorecriori Crireria Used for Radinasrrononiicol Measiirenienrs. 
available at <hr tp : / /u~~~. i tu . in l / r ec / recommenda i ion .as~’ . ’ r~~~c=i iems&Iano_=e~paren t=R-REC-RA.769~  1 - 1  99510-1> 
(last v ~ t e d .  Ian. 10.2003). 

See 47 C.F.R. §35.213(a)(l)(i)-(ii) 

See ITU-R, Radio Regulations. nS5.356. nvailoble or 

161 

1 6 5  

<htt~://pe~~ple.iru.1nr/-mernslPtZIRRis~nnrs2.htin#S~.~S6> (lost visited Dec. 24, 2002); 47 C.F.R. 8 1.106 n.SS.356 
(incorporating international rule into domestic table of allocationsl. S5.356 states tha t  the use of the band 1544- 
1545 MHz hy the mobile-satellite service (space-![,-Earth) is limited lo distress and safety communications. 

See L-BaridMSS Rifles Order, 17 FCC Rcd ai 27 12. 19 Jbl, 

d6’ See NTIA Nov. I ? .  2002 t r  Pone Letter at Encl. 5 

I*’ See NTIA No\. 12. 2002 Ex Pone Letter at Encl. j 

264 
See irr/io App C? 5 3.3  

See btfrrr App. C1 31 Table 3.3.8.  This result is based on the worst case scenario of the main-beam coupl~ng 170 

helwecn the SARSAT rcceive antennil and the ATC b a x  station transmittiny antenna using free-space Io\Y. 
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