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 ) 
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Spectrum and Adopt Service Rules and )  IB Docket No. 07-101 
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Vehicle-Mounted Earth Stations in ) 
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COMMENTS OF GENERAL DYNAMICS CORPORATION 

 General Dynamics SATCOM Technologies, Inc. (“General Dynamics”), by its attorneys 

and pursuant to Section 1.415 of the Commission’s Rules, 47 C.F.R. § 1.415, hereby files 

comments on the Notice of Proposed Rulemaking (“Notice”) in the above-captioned proceeding.1 

I. INTRODUCTION AND SUMMARY 

 On May 24, 2006, General Dynamics, a market leader in providing mobile satellite 

communications products and services, filed a Petition for Rulemaking (“Petition”) requesting 

that the Commission make the requisite allocation and develop and adopt the service and 

licensing rules necessary to permit Vehicle-Mounted Earth Stations (“VMES”) to operate in the 

fixed-satellite service (“FSS”) on a primary basis.2  Regularized service and licensing rules for 

                                                 
1  In re Amendment of Parts 2 and 25 of the Commission’s Rules to Allocate Spectrum and Adopt Service 

Rules and Procedures to Govern the Use of Vehicle-Mounted Earth Stations in Certain Frequency Bands 
Allocated to the Fixed-Satellite Service, Notice of Proposed Rulemaking, FCC 07-86, 20 FCC Rcd 9649 
(2007) (“Notice”). 

2  Amendment of Parts 2 and 25 of the Commission’s Rules to Allocate Spectrum in the Ku- and Extended Ku-
bands to the Vehicle Mounted Earth Station Satellite Service (“VMES”) on a Shared Primary Basis and to 
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VMES would, first and foremost, ensure that the U.S. military is able to adequately test and train 

with mission-critical VMES satellite communications systems, such as General Dynamic’s 

Satcom-on-the-Move™ (“SOTM”) system, which employs sub-meter earth station antennas 

mounted directly on vehicles to provide reliable communications as the vehicle moves.3  SOTM 

and similar VMES technologies represent a critical leap forward in tactical military 

communications and every effort should be made to facilitate the U.S. military’s requirements 

for widespread domestic training with SOTM and other advanced VMES technologies as they 

are acquired.  Authorizing a new class of earth stations in this manner would also increase the 

potential that such advanced communications capabilities will be made available for emergency 

preparedness and, perhaps, limited commercial purposes where high-bandwidth, mobile 

communications capabilities are beneficial and the high costs of such systems can be justified. 

 As proposed by General Dynamics, modeling the service and licensing rules for VMES 

on the highly successful rules recently adopted for Earth Stations on Vessels (“ESVs”) is an ideal 

solution, particularly because the radio frequency (“RF”) signals produced by VMES terminals 

are identical in all respects to those already permitted and operational under the ESV regulations 

and would, thus, pose no risk of additional interference.  Indeed, General Dynamics has operated 

its SOTM system for more than four years, pursuant to STA and experimental authority, without 

a single reported instance of harmful interference.  These operations have unequivocally proven 

the ability of sophisticated, high-performance VMES terminals to meet the rigorous requirements 

imposed on ESVs.  It is clear, therefore, that from a technical perspective the approach proposed 
                                                                                                                                                             

Adopt Licensing and Service Rules for VMES Operations in the Ku- and Extended Ku-bands, Petition for 
Rulemaking, RM No. 11336 (filed May 24, 2006) (“Petition”). 

3  Currently, General Dynamics’ SOTM terminal ─ the first such system to be licensed by the FCC for use in 
the United States ─ is ruggedized for use by military forces and can be mounted on a wide variety of 
combat vehicles to provide reliable, high-bandwidth voice, video, and data communications over satellite.   
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by General Dynamics would simply permit the licensing of a different class of earth stations, 

transmitting in the very same spectrum, with the very same transmission characteristics. 

 Beyond the RF similarities, however, the Commission raises a number of concerns 

related to differences between ESV and VMES systems that could potentially justify treating the 

services differently, such as withholding a primary status allocation for VMES.  One key concern 

expressed by the Commission is the potential for a broad deployment of less sophisticated 

VMES systems that would be unable to operate on a primary basis in the FSS without causing 

harmful interference.  This is certainly a valid consideration, but it is important to recognize that 

if the interference mitigation requirements applicable to VMESs were at least as stringent as 

those applicable to ESVs, then the overall cost of system acquisition and operation, which is 

dominated by satellite transponder lease costs, would limit the number of VMES terminals 

operating in the United States to no more than a mere fraction of the number of existing VSAT 

terminals, and perhaps only slightly more than the number of ESVs operating today.  Even if 

terminal hardware costs declined over time due to a loosing of antenna pointing accuracy 

requirements, production efficiencies, or other technology advances, space segment costs will 

always be the network-determinant factor that limits the viability of VMES as an alternative to 

other communications solutions. 

 Some commenters have suggested that the Commission adopt different licensing regimes 

for different classes of VMES terminals.  While General Dynamics is not opposed to the 

development of distinct rules for unique classes of VMES terminals (i.e., to establish operating 

parameters for those classes of terminals that cannot meet the robust ESV rules), expeditiously 

establishing VMES regulations that accommodate military uses is a high priority and it guides 

General Dynamics’ recommendation that the ESV-like rules be adopted now, rather than 
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delaying them while other suggestions for less rigorous rules are considered.  Of equal 

importance is a primary allocation for VMES in the Ku-band FSS.  Anything less than primary 

status for VMES operations would unnecessarily give rise to considerable licensing and 

coordination difficulties associated with evaluating all of the potential locations at which VMES 

terminals might ultimately operate.  Such an operational burden would be unacceptable to 

satellite operators, and it would definitely be unacceptable to known prospective VMES users, 

including the U.S. military. 

 General Dynamics is extremely appreciative of the time and energy that the 

Commission’s Staff has devoted to this proceeding thus far.  As a consequence of trying to 

respond comprehensively to the Notice, and because many of the technical issues bearing on the 

outcome are interrelated, there is some overlap between Sections II and III. 

II. THE EXISTING REGULATORY FRAMEWORK GOVERNING THE FSS IS 
IDEALLY SUITED FOR THIS NEW CLASS OF EARTH STATION.   

The Commission previously has authorized various mobile systems to operate with FSS 

space stations in the Ku-band.4  In doing so, the Commission has required that such systems meet 

the interference avoidance requirements applicable to the FSS, just as VSATs and other 

traditional FSS systems must avoid interference.  In 2005, for example, following a 

comprehensive study regarding mobile satellite operations in the Ku-band, the Commission 

                                                 
4  See, e.g., Service Rules and Procedures to Govern the Use of Aeronautical Mobile Satellite Service Earth 

Stations in Frequency Bands Allocated to the Fixed Satellite Service, IB Docket No. 05-20, Notice of 
Proposed Rulemaking, FCC 05-14, 20 FCC Rcd 2906 (2005) (“AMSS NPRM”) (proposing service rules 
and procedures for Aeronautical Mobile Satellite Service (“AMSS”) systems communicating with FSS 
networks in the Ku-band); Procedures to Govern the Use of Satellite Earth Stations on Board Vessels in the 
5925-6425 MHz/3700-4200 MHz Bands and 14.0-14.5 GHz/11.7-12.2 GHz Bands, IB Docket No. 02-10, 
Report and Order, FCC 04-286, 20 FCC Rcd 674 (2005) (“ESV Report and Order”) (petitions pending for 
reconsideration/clarification of ESV rules). 
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authorized ESVs on a primary basis in the Ku-band FSS.5  This permitted a new class of earth 

stations to provide broadband communications via spacecraft in the FSS in a manner that is fully 

consistent with existing FSS requirements.  The Commission’s carefully prescribed requirements 

– designed to ensure that existing operators in the band (and, in particular, Federal government 

stations) were adequately protected from harmful interference – have been extremely successful.  

In fact, the ESV rules have been so successful that, to date, General Dynamics is unaware of any 

reports of harmful interference caused by properly functioning ESV systems. 

Just as there was a pressing need for maritime mobile broadband systems to operate in 

the FSS, today there is urgent demand, most prominently from the U.S. military, for a similar 

land-based application.  A VMES allocation on a primary basis in the FSS, in addition to 

regularized service and licensing rules, would facilitate the U.S. military’s vital testing and 

training needs with respect to advanced VMES technologies.  Authorizing a new class of earth 

stations in this manner would also increase the potential that such advanced communications 

capabilities will be made available for emergency preparedness and, perhaps, limited commercial 

purposes where high-bandwidth, mobile communications capabilities are beneficial and the high 

costs of such systems can be justified.  The proposed approach, which would impose the robust 

ESVs rules on VMES, fits squarely within the FSS framework and, for the reasons discussed 

below, the same successful results can be expected.  In fact, in more than four years of operating 

its SOTM network pursuant to special temporary and experimental authority, General Dynamics 

has proven that VMES terminals can meet the operating rules governing ESVs for this slightly 

different class of earth stations.  While there is no doubt that high-performance VMES systems, 

such as General Dynamics’ SOTM, can successfully operate in the FSS without causing harmful 
                                                 
5  ESV Report and Order, supra. 



 

- 6 - 

interference, an underlying concern expressed by the Commission is whether less sophisticated 

systems (especially if widely deployed) can achieve the same results.  Although this is a 

legitimate concern, it fails to take into account the commercial realities driving VMES adoption 

and use.  If the interference avoidance requirements applicable to VMES systems are at least as 

stringent as those applicable to ESVs, then the costs associated with purchasing and operating 

compliant VMES systems would alleviate most of the Commission’s concerns. 

The principal factors affecting marketplace adoption of specific new communications 

technologies are the potential benefits to be achieved versus the acquisition, implementation, and 

operating costs of the system to be deployed.  VMES operations capable of meeting the stringent 

technical requirements applicable to ESV systems require a highly sophisticated antenna tracking 

and pointing system in order to mitigate the potential for interference to adjacent space stations.  

As a consequence, VMES terminal hardware costs are significantly higher than current VSAT 

and ESV systems.  While this factor alone would serve to limit broad marketplace adoption of 

VMES for the foreseeable future, it is the much higher cost of space segment that will continue 

to limit the viability of VMES as an alternative to traditional VSAT and other communications 

systems for all but a few high-performance, high-bandwidth users.  This unavoidable reality is 

due to the fact that the smaller antenna apertures used in VMES operations require more satellite 

power and bandwidth to implement the communications links than is required for larger 

antennas.  Specifically, as compared to larger antennas, the typical VMES uplink will tend to 

need more satellite bandwidth to ensure that the transmit equivalent isotropically radiated power 

(E.I.R.P.) density limits are satisfied, and the VMES downlink will tend to need more satellite 

power for the same receive Bit Error Rate performance due to the lower downlink sensitivity of 

the VMES antenna.  Thus, even as technological advances are developed that can reduce the cost 
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of the VMES terminal hardware, space segment costs will always be the network-determinant 

factor that limits the viability of VMES as an alternative to other communications solutions. 

The key benefit that potentially offsets these higher costs is, quite simply, mobility.  

However, outside of express military and other government emergency response requirements, 

there are presently few applications for VMES (e.g., satellite news gathering and weather 

services, mineral/fossil fuel exploration and extraction, and large-scale constructions projects) 

where the benefits of mobility justify the substantially increased costs of equipment and, more 

importantly, service.  For most, enhancements to the FSS or other terrestrial technology already 

used in VSATs and other systems would appear to be a better economic fit.  For these reasons, 

General Dynamics does not anticipate widespread commercial use of VMES technology, if such 

systems are required, at a minimum, to meet the ESV requirements.   

Despite the likelihood that VMES terminals will be relatively limited in number, a critical 

examination of whether VMES systems can successfully and safely operate in the FSS is prudent 

and very much the focus of the Notice.  General Dynamics has operated its VMES system in the 

FSS for more than four years without causing any harmful interference, and has proven that 

VMES terminals can meet the operating rules set forth in Part 25 governing ESVs for this 

slightly different class of earth stations.  Based on this considerable experience, General 

Dynamics is confident that the rules governing ESV systems are appropriate for VMES and can 

be expected to alleviate the Commission’s primary concerns discussed below. 

A. Differences Between ESVs and VMESs Are Not Dispositive in Assessing 
Whether VMES Warrants Primary Status in the Ku-band FSS  

As the Commission discusses in the Notice, a number of practical differences exist 

between VMES and ESV systems that call into question the extent to which VMES rules could 

be modeled on ESV rules.  However, such differences are largely attributable to the nature of the 
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vehicles (i.e., maritime vs. land-based) on which the respective terminals were designed to 

operate, and are not the result of any inherent differences between ESV and VMES RF 

characteristics.  Indeed, General Dynamics believes that one of the elegant simplifications of the 

proposed approach is that it permits the use of VMES terminals that would utilize RF signals 

with exactly the same characteristics as the VSAT and ESV terminals currently operating in the 

field today.  Examined below are the component or application differences highlighted by the 

Commission in the Notice, and how such differences might impact the ultimate signal radiated 

by a VMES terminal. 

1. Antenna Size 

While the antennas anticipated for use in VMES terminals are smaller than those 

currently used in VSAT and ESV applications, the proposed approach would limit the off-axis 

PSD to exactly the same value permitted for the routine licensing of either VSAT or ESV 

terminals.  The practical impact of this limitation on adjacent satellite interference is that it 

would be at precisely the same level permitted by VSATs presently in use.  Therefore, the real 

performance difference to be seen in VMES operations would be on the main lobe of the antenna 

radiation pattern.  Under the Commission’s current regulations, a VSAT network can be 

routinely licensed if each terminal antenna meets the radiation pattern requirements of Section 

25.209, and the antenna input PSD is limited to no higher than -14 dBW/4 kHz, per Section 

25.212.  The combination of these two regulations permits on-axis PSD levels that can be very 

high if using larger, high-gain antennas.  Nevertheless, such antennas can easily meet the side 

lobe radiation pattern requirements while having significantly higher on-axis signal gain.   

With the proposed VMES terminals, antenna sizes are too small to exhibit high levels of 

on-axis signal gain.  As a result, the PSD limits designed to protect adjacent satellites from 
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interference will, in practice, also result in limitations on the on-axis PSD.  This becomes a self-

limiting driver in VMES operations, as there will never be as significant on-axis PSD levels 

radiated by VMES terminals as there can be by other classes of FSS Ku-band earth terminals due 

to the differences in on-axis signal gain.  Thus, off-axis PSD levels will not be any higher than 

exactly what is permitted by other classes of FSS Ku-band earth terminals in operation now; and 

on-axis PSD levels will likewise be no higher than the smaller FSS Ku-band VSAT terminals 

currently deployed.  Fortunately enough for the users of VMES terminals under the proposed 

approach, satellite transponder and earth terminal and modem technology have progressed to the 

point that even the lower level signals possible with VMES terminals are sufficient for 

reasonable communications throughput. 

2. Antenna Tracking Systems and Pointing Accuracy 

Under the proposed approach, in order to mitigate the risk of adjacent satellite 

interference, VMES systems must ensure that an earth terminal antenna is pointed accurately 

enough toward the satellite of interest that side lobe radiation pattern levels are maintained – the 

same is true for ESVs.  Thus, the concepts of antenna tracking and pointing accuracy are 

inextricably linked and must be combined for VMES.   

Due to the physics of antenna construction, interference avoidance could be 

accomplished in one of two ways.  In the simplest case, the antenna could be pointed in the 

general vicinity of the satellite of interest, and the permitted on-axis PSD limits would be 

reduced to the point that no combination of antenna pointing error and transmit power density 

would exceed permissible levels of radiation towards adjacent satellites.  This is precisely the 

approach required for the use of exceptionally small, low-gain antennas for satellite 

communications services, such as Qualcomm’s OmniTRACS system, which makes excellent use 
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of this technique.  The downside of this approach, however, is reduced efficiency in the use of 

satellite transponder capacity, which significantly increases space segment costs. 

The alternative is to more accurately control the pointing of the antenna to ensure that 

any potential error in pointing that could increase the apparent antenna gain towards adjacent 

satellites is carefully limited.  This is the exact approach the Commission used so effectively in 

establishing the ESV regulations.  Utilizing this technique, earth terminal designers can take 

advantage of higher gain towards the satellite of interest, resulting in better efficiency in the use 

of satellite transponder capacity, while still ensuring protection of adjacent satellite users from 

interference.  The main issue to address, then, is the level of permissible antenna pointing error.  

In the ESV regulations, the Commission established a formula that requires fairly accurate 

pointing for routine licensing.  ESV regulations also include a precise fail-safe requirement to 

disable transmitters in the event of uncorrected pointing errors.  This approach has proven 

successful in optimizing ESV transmissions while also satisfying the Commission’s adjacent 

satellite protection responsibilities.   

Improved pointing accuracy always results in a more complex and, thus, more costly 

antenna tracking system.  General Dynamics’ VMES operations, conducted pursuant to its 

experimental authorization, have demonstrated that an exceptionally high level of antenna 

pointing accuracy is achievable with current technology at a cost that is acceptable to users 

demanding this new class of service.  And although space segment costs will continue to restrict 

VMES adoption, future technological advances should permit the cost of antenna tracking 

systems to be reduced while still achieving this same high level of performance.  General 

Dynamics believes the standards developed by the Commission for ESV operations are the ideal 
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solution for VMES operations as well, for they would permit VMES terminals to maximize their 

efficiency while still mitigating interference.   

Any lesser standard of pointing accuracy would require a concurrent reduction in 

E.I.R.P.-density in all directions.  And since virtually any combination of less restrictive antenna 

pointing requirements and E.I.R.P.-density limits could be selected, it is important to emphasize 

that as the on-axis E.I.R.P.-density is reduced, efficiency is also reduced – regardless of the 

ultimate modulating signal structure.  Instead of reducing the efficiency of VMES terminals in 

this way, General Dynamics strongly recommends that VMES systems be encouraged to take 

advantage of current and future technology advances by maintaining a relatively high pointing 

accuracy requirement.  This, in turn, will help maximize use of the scarce spectrum resources 

and valuable satellite transponder power and bandwidth.   

The Commission could decide to establish a variety of combinations of antenna pointing 

accuracy and E.I.R.P.-density limits that would qualify for various classes of VMES terminals.  

However, carefully arriving at the appropriate combinations would be a time and resource 

intensive process.  Since the resulting classes would still only represent a subset of possible 

options, the Commission would later be presented with numerous “non-standard” licensing 

requests for VMES applications that do not directly fit any of the established classes.  General 

Dynamics urges the Commission to adopt a routine licensing process for VMES terminals that 

are able to meet the performance levels required for ESV operations, and permit other license 

applications on a non-routine basis. 

3. Ubiquity 

It is certainly the case that VMES terminals will have the inherent ability to operate in 

more areas than ESVs, which, by their nature, are restricted to inland waterways, ports, and the 
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seas.  However, this broader geographic reach is also true for other mobile FSS systems, such as 

Qualcomm’s OmniTRACS and Boeing’s Connexion,6 and for fixed VSAT networks in operation 

today.  The service rules governing all these services have successfully mitigated interference, 

and the same results have been proven for VMES by complying with ESV rules.   

VSAT networks, which comprise the most ubiquitous class of service in the FSS, are 

probably the best example of the ability to achieve both communications efficiency and 

interference mitigation.  In practice, VSAT systems ultimately meet their adjacent satellite 

interference avoidance responsibilities through E.I.R.P.-density limits off-axis.  This is achieved 

through a combination of controlling antenna radiation patterns as set forth in Section 25.209, 

and limiting the Input Power Density pursuant to Section 25.212.  Implicit in the combination of 

these regulations is that the VSAT antenna will be pointed towards the satellite of interest.  The 

ESV regulations in Section 25.222 take that concept one step further by also combining an 

antenna pointing accuracy requirement.  Thus, the proposed approach would result in the 

ultimate transmissions from VMES terminals having exactly the same characteristics, both on 

the ground for uplink and downlink, and at the geostationary satellite orbit.  By applying the 

ESV rules to VMES, the Commission would be able to further advance its spectrum utilization 

goals in authorizing this new class of earth stations, without introducing a new form of signal 

energy.  Thus, irrespective of where such terminals operated, as long as they are able to comply 

with the appropriate service rules, there is no greater risk of interference to any FSS users. 

                                                 
6  On August 17, 2006, Boeing announced that it would discontinue Connexion by Boeing.  See Boeing Co., 

Press Release, Boeing to Discontinue Connexion by Boeing Service (Aug. 17, 2006), available at 
http://www.boeing.com/news/releases/2006/q3/060817a_nr.html.  However, the Connexion network 
continues to be part of Boeing's plans for military mobile communications systems.  See Jack Arends, 
Connexion Network Would be Part of a Boeing Plan for Military Mobile Communications System, Boeing 
Frontiers, Dec. 2005/Jan. 2006 (Vol. 4, Issue 8), available at 
http://www.boeing.com/news/frontiers/archive/2005/december/i_cbb.html. 
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4. Quantity 

While the number of VMES earth terminals anticipated to be licensed could be greater 

than ESVs, they would also likely be no more than a mere fraction of the number of existing 

VSAT terminals.  As described above, one of the main reasons for this expectation is the overall 

cost of system operation, which is dominated by satellite transponder lease costs.  However, even 

if such assumptions are proven incorrect by unexpected demand for VMES earth terminals, each 

additional VMES antenna would appear in the FSS Ku-band allocations to be exactly like an 

additional VSAT terminal in terms of frequency, PSD, and, most likely, modulation type.  The 

FSS Ku-band regulations have a long history of permitting efficient use of the spectrum while 

maximizing the number of terminals supported.  For these reasons, General Dynamics believes 

that the proposed approach is ideally suited to support VMES operations just as it could 

additional VSAT terminals. 

B. Because VMES is Technically Much More Similar to, and Compatible with, 
FSS Systems than MSS Systems, According VMES Primary Status in the 
FSS is Logical, Appropriate, and Fully Consistent with Industry Precedent. 

General Dynamics agrees with the approach contemplated by the Commission that would 

make VMES a primary service with FSS satellites in the Ku-band, and that would add a footnote 

making VMES an application of the FSS with primary status.  One significant benefit of this 

approach is that it would preclude the need to designate VMES as co-primary in the MSS.  

VMES terminals could logically be considered either “similar to existing FSS VSAT terminals” 

due to their signal structure, or “similar to existing MSS terminals” due to their mobility.  In 

reality, however, the VMES signal structure, radiated on-axis E.I.R.P.-density, and noise-power 

radiated towards adjacent satellites are actually much more similar to FSS VSAT transmissions 

than MSS transmissions under the proposed approach.  MSS systems, by their nature of 

implementation, tend to utilize antennas that radiate a significant amount of noise-power in 
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directions other than toward the satellite of interest.  While differences in primary beam energy 

and off-axis energy may sometimes be subtle, they do result in different classes of antennas and 

different classes of signal structures, which are properly considered different allocations. 

As detailed below, VMES and ESV systems are technically very similar.  Indeed, VMES 

terminals, such as those developed and operated by General Dynamics, have proven that they can 

satisfy the stringent technical performance requirements applicable to other primary FSS Ku-

band systems, including ESVs specifically and VSATs generally.  VMES networks are already 

compatible with existing FSS Ku-band VSAT and ESV networks.  And VMES terminals also 

satisfy the same on-satellite and adjacent satellite interference mitigation constraints imposed on 

FSS Ku-band VSAT and ESV terminals.  Thus, the approach proposed by General Dynamics 

would simply permit the licensing of a different class of earth stations, transmitting in the very 

same spectrum, with the very same transmission characteristics.  To make it any more 

complicated serves only to take the focus off the key issue to be addressed:  whether the VMESs 

should be granted primary status in the FSS. 

1. Noise-Power Level Concerns Addressed 

In considering whether to grant VMES primary status in the FSS, the Notice assumes that 

existing FSS systems will be required to accept the increased noise-power from this new class of 

earth stations.7  However, the implementation of VMES (licensed as proposed) should not be 

considered a new, higher level of interfering noise energy that requires compensation over 

existing FSS Ku-band conditions.  Existing ESV regulations and the proposed VMES regulations 

would permit the routine licensing of VMES terminals at precisely the same E.I.R.P.-density 

levels permitted today for routine licensing for large FSS Ku-band earth stations as well as for 
                                                 
7  See Notice ¶¶ 18, 20. 
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FSS Ku-band VSAT networks.  Thus, signals both toward satellites of interest and toward 

adjacent satellites would have exactly the same power density.  These established E.I.R.P.-

density limits comply with International Recommendations to limit interference to satellites 

operated by other administrations while maximizing the utilization of those satellites licensed by 

the United States.8  Consistent with these limits, the noise-power levels on any transponder on 

any satellite having visibility in the United States would, therefore, not be expected to rise to a 

higher level than is acceptable for broad deployments of FSS Ku-band VSAT terminals within 

the United States.  Exactly the same situation would result under the proposed VMES licensing 

approach.  It is important to emphasize that General Dynamics is not proposing a spread 

spectrum network overlay (e.g., ViaSat’s CDMA-based ArcLight system) that would increase 

the resultant noise density experienced by all users.  Rather, General Dynamics simply proposes 

licensing a different class of earth stations, transmitting in the very same spectrum, with the very 

same transmission characteristics.  In this way, VMES terminals would appear to the satellite 

transponders and other downlink earth stations to be exactly the same as the FSS Ku-band VSAT 

networks licensed and on the air today. 

2. A Primary Allocation in the FSS Ku-band is Essential to the Viability 
of VMES Systems. 

 Successful implementation of the extensive FSS Ku-band VSAT infrastructure in the 

United States has been dependent upon the allocation of FSS Ku-band spectrum to such systems 

on a primary basis.  One of the primary reasons FSS Ku-band VSAT systems have flourished is 

the blanket VSAT licensing regulations implemented by the Commission.  This can be easily 

                                                 
8  See ITU-R Recommendation S.524-9, Maximum Permissible Levels of Off-Axis e.i.r.p. Density from Earth 

Stations in Geostationary-Satellite Orbit Networks Operating in the Fixed-Satellite Service Transmitting in 
the 6 GHz, 13 GHz, 14 GHz, and 30 GHz Bands (Jan. 2006). 
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contrasted with FSS C-band VSAT licensing regulations, which do not permit blanket licensing 

in the same way.  Because C-band satellite transponders have been available for years longer 

than Ku-band transponders, other things being equal, there should be a much larger number of C-

band VSAT terminals in operation in the United States than Ku-band terminals.  However, that is 

not the case – there are significantly more Ku-band terminals.  Ku-band blanket licensing and the 

preclusion of interference to and from terrestrial users in band, which are permitted as a result of 

primary status, have been directly responsible for the success of VSAT systems in the FSS Ku-

band. 

 If VMES operations in FSS Ku-band were not granted primary status, licensing 

procedures could be considered much closer to existing C-band VSAT licensing regulations than 

FSS Ku-band VSAT licensing.  In such a case, a detailed and time consuming evaluation of 

interference to and from other users in the spectrum allocation would have to be undertaken on a 

case-by-case basis prior to VMES operation.  How would FSS Ku-band satellite operators be 

expected to adjudicate between “primary” and “non-primary” users for the same spectrum 

assignment on the same satellites?  If a particular transponder’s spectrum was being used by a 

VMES network not licensed as a primary service, and a request were received for occasional use 

Satellite Newsgathering (“SNG”) access that is licensed as an FSS Ku-band primary service, 

would the VMES network be “temporarily” displaced while the SNG terminal was transmitting?  

Not only would this place an untenable regulatory burden on the Commission, but it would likely 

make the use of VMES terminals in much of the United States impractical due to the licensing 

and coordination difficulties associated with evaluating all of the potential locations at which 

such a terminal might ultimately operate.  Such an operational burden would be unacceptable to 
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satellite operators, and it would definitely be unacceptable to known prospective VMES users, 

including the U.S. military. 

3. Licensing Proposals for Lesser Performing Classes of VMES 
Terminals Should Not Be Allowed to Slow the Adoption of Rules for 
High-Performance VMES Terminals Already Capable of Meeting 
ESV Requirements. 

 In the Notice, the Commission requests comment on whether certain subclasses of the 

proposed VMES terminals would be able to satisfy the Commission’s interference avoidance 

requirements.  While General Dynamics is not opposed to subclasses of the proposed VMES 

terminals, its principal goal in this proceeding is to facilitate the U.S. military’s demand for 

expeditious and efficient licensing of VMES systems.  General Dynamics firmly believes that 

these needs, as well as the Commission interference mitigation responsibilities, will be best met 

by a fairly conventional approach consisting of routine license processing for one class of VMES 

terminals that is able to operate (at least) within the performance levels required for ESVs.  

Applications for operations falling outside of this proven class of VMES terminals could, as is 

the case today for many other services, be considered on an exceptional, or non-routine, basis.  

Once operating rules and licensing procedures are established for a class of VMES terminals that 

could meet the ESV requirements, General Dynamics would not oppose, and would indeed 

contribute to, efforts to establish the appropriate requirements for less technically robust classes 

of VMES terminals. 

 The robust technical standards imposed by the Commission in the ESV regulations are 

completely appropriate and would help maximize the efficiency of VMES systems.  The primary 

reasons for this are fairly straightforward: 
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• Interference to users on adjacent satellites must be no higher than that produced by 

other classes of FSS Ku-band earth stations if VMES is to be granted access to the 

same spectrum with the same priority. 

• Maximum on-satellite link performance can only be achieved by VMES earth stations 

if they are permitted the highest possible E.I.R.P.-density towards the satellite of 

interest. 

• The only realistic way to appropriately balance the previous two factors is to 

simultaneously regulate the E.I.R.P.-density towards adjacent satellites, and ensure 

those E.I.R.P.-density limits are met under all conditions.  The ESV regulations do 

exactly that for maritime mobile terminals today by combining regulation of E.I.R.P.-

density towards adjacent satellites along with regulating antenna pointing accuracy to 

ensure that the E.I.R.P.-density does not exceed permissible limits towards adjacent 

satellites. 

 Certainly, it may be possible to achieve the objective of limiting interference to adjacent 

satellites in the absence of an antenna pointing requirement, but this could only be accomplished 

through a reduction in on-axis E.I.R.P.-density.  From the perspective of General Dynamics’ 

VMES users, this would unnecessarily reduce the efficiency of VMES operations while 

simultaneously increasing the real operating cost through increased satellite transponder 

requirements.  General Dynamics believes this suggests that the best “high performance” 

compromise is exactly the formula the Commission developed in the ESV rules through long 

deliberation and careful technical analysis.  General Dynamics believes that the ability of 

advanced VMES systems to meet these technical and regulatory requirements should be deemed 

sufficient for routine licensing. 
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 Since the Commission has the authority to license different technologies that satisfy 

adjacent satellite interference mitigation through other measures, an alternative approach might 

include licensing earth terminals that have much broader transmit antenna radiation patterns or 

much worse antenna pointing accuracy.  In such cases, however, the only acceptable technical 

solution would be to either reduce the permitted E.I.R.P.-density levels or mandate coordination 

of adjacent satellite transponder frequency assignments.  By their very nature, such “solutions” 

should be considered as “point solutions” even if such methods are deployed as part of a large 

network of terminals.  This is essentially the approach employed by the Commission in 

previously licensing Qualcomm’s OmniTRACS and Boeing’s Connexion systems.9  General 

Dynamics believes such a licensing approach could continue to be used for the implementation 

of such systems to ensure that the Commission’s interference mitigation responsibilities are 

satisfied.  On the other hand, routine licensing for a “fully compliant” approach would lessen the 

Commission’s regulatory and oversight burden while simultaneously meeting interference 

mitigation and spectrum maximization objectives. 

 Even still, “fully-compliant” and “non-compliant” classes of VMES terminals could be 

segregated into different licensing classes, such that the Commission would treat each 

differently, but routinely license both, based upon meeting the established performance criteria.  

One potential difference, for example, might be to reduce the entire E.I.R.P.-density curve by the 

potential antenna pattern change due to all effects.  For example, if the antenna pointing could be 

off by an angular amount that would affect the radiation pattern by a maximum of 5 dB, the 
                                                 
9  See Qualcomm Application for Blanket Authority to Construct and Operate a Network of 12/14 GHz 

Transmit/Receive Mobile and Transportable Earth Stations and a hub Earth Station, Memorandum 
Opinion and Order, Order and Authorization, 4 FCC Rcd 1543 (1989) (“OmniTRACS Licensing Order”); 
The Boeing Company Application for Authority to Operate up to Eight Hundred Technically Identical 
Transmit Receive Mobile Earth Stations Aboard Aircraft in the 14.0-14.5 GHz and 11.7-12.2 GHz 
Frequency Bands, Report and Order, 16 FCC Rcd 22645 (2001). 
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E.I.R.P.-density curve for that type of earth terminal would be similarly reduced by 5 dB at any 

point off-axis for all affects.  The complication there would be how to assign the “on-axis” 

permitted E.I.R.P.-density level when that full level might be transmitted directly towards an 

adjacent satellite in some implementations.  However, as discussed above, it would be difficult 

and unduly time-consuming to arrive at the appropriate performance limits for each different 

class of terminals.  It would be equally difficult to monitor compliance on multiple levels. 

 Therefore, it is General Dynamics’ view that the confirmation of all combinations of such 

effects is more properly handled by individual examination and evaluation by the Commission, 

and not easily satisfied through routine licensing regulations, as there could potentially be an 

extremely broad range of alternative combinations.  While it may well be beneficial to both 

manufacturers and potential users to have different classes of VMES earth stations, the time and 

effort required of the Commission to develop separate classes of performance limitations would 

likely be exceptionally lengthy, if possible at all.  Due to these considerations, General Dynamics 

believes the ultimate evaluation of potential interference sources and appropriate mitigation 

justifiably fall within the purview of the Commission’s non-routine FSS Ku-band licensing 

procedures.  Those procedures are in place now, they have proven successful for previous 

implementations, and they should be sufficient to support a wide range of future alternatives as 

they are developed, without an undue administrative burden. 

 General Dynamics’ current VMES customers (e.g., the U.S. military) desire that VMES 

operations be permitted with the maximum possible efficiency in the available FSS Ku-band 

spectrum.  This can only be achieved by maximizing the permitted E.I.R.P.-density toward the 

satellite of interest while simultaneously limiting E.I.R.P.-density in all other directions.  An 

ideal implementation of this approach has already been regulated by the Commission for ESVs.  
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Exceptionally small antennas, with correspondingly low gain and broad beam widths, can 

potentially be made to function in VMES service, but at the cost of using spread spectrum 

technologies and substantially more FSS Ku-band spectrum for each link.  Therefore, should the 

Commission deem it advantageous to permit routine licensing for lesser performing terminals, 

General Dynamics requests that the Commission resist efforts to hobble “full performance” 

VMES terminals by reducing E.I.R.P.-density limits in an effort to accommodate terminals 

incapable of meeting such stringent antenna pattern/overall E.I.R.P.-density or antenna tracking 

requirements. 

4. A Primary Allocation for VMES in the FSS Would Preserve and 
Enhance Compatibility Among Ku-band Services. 

 A primary allocation for VMES would also benefit the broader satellite ecosystem by 

helping ensure mutual compatibility of RF signals and operating parameters.  General Dynamics 

agrees with ViaSat’s previous comments that a VMES allocation that is consistent with the 

allocation for ESVs would simultaneously ensure the necessary access to multiple satellites, 

facilitate greater compatibility among ESV, VMES, VSAT, and other FSS services having a 

primary allocation, and provide interference protection among all users.10  General Dynamics 

anticipates that VMES terminals will not often be utilized in peer-to-peer modes.  The simple 

reason for this is the enhanced system efficiency permitted by a larger hub terminal.  The same 

operational consideration also drives existing VSAT networks, and the larger terminals already 

employed for VSAT, ESV, and other FSS Ku-band services are the best cooperating earth 

terminals for use in VMES networks.   

                                                 
10  See Comments of ViaSat, Inc., RM No. 11336, at 4 (filed Aug. 21, 2006). 
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 At the same time, General Dynamics does not believe that having one end of the link 

operating on a “primary” basis, and the other end of the link (i.e., to and from the very same 

earth station(s)) operating on a “secondary” basis, would constitute good regulatory practice.  A 

primary allocation for VMES, on the other hand, would:  (i) preclude the potential for additional 

licensing or administrative steps (e.g., in the case where a VMES terminal was “secondary,” but 

the VSAT hub terminal with which it operated was “primary”); (ii) protect existing and future 

users in the band from interference; and (iii) provide a reasonable and controlled path in 

satisfying the growing demand for two-way broadband communications for vehicles in motion. 

III. TECHNICAL DISCUSSION REGARDING THE USE OF EXISTING ESV 
REGULATIONS AS A MODEL FOR VMES SERVICE AND LICENSING RULES 

 In the Notice, the Commission questions whether, given the differences between ESV and 

VMES stations, the ESV rules applied to VMES would provide sufficient protection to the 

FSS.11  To address this question, it is most appropriate to specifically focus on the potential 

differences, if any, between ESV and VMES RF characteristics since, regardless of the source of 

the RF energy, if the RF produced by one station is identical to that produced by another station, 

it should have no higher probability of causing interference.  Further, since RF energy in the Ku-

band frequencies at issue in the Notice propagates mostly in a line-of-sight manner, and 

intercepted energy is reduced as a square of the distance of the receiver from the transmitter, 

those facts must also be included in any such analysis. 

A. Differences Between ESV and VMES as They Pertain to FSS Protection 

 The proposed regulatory framework would result in RF signals transmitted by VMES 

antennas to be precisely the same as those transmitted by ESV antennas.  This is an exceptionally 

                                                 
11  See Notice ¶ 45. 
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important consideration.  It should be clear to all interested parties that the Notice does not 

contemplate a new type of RF modulation or potential additional source of RF energy.  Instead, it 

considers the operation of additional earth stations that would produce RF signals identical in all 

respects to those already permitted and operational under the ESV regulations.  Since the RF 

signals from VMES antennas would be identical to those permitted with ESV antennas, the RF 

characteristics themselves obviously pose no risk of additional interference.  As the Commission 

observes in the Notice, any potential differences would result from only a few considerations, as 

discussed below. 

1. Number of VMES Terminals that Might Be Licensed Compared to 
the Number of Potential ESV Terminals 

 The Commission has suggested that VMES terminals may become ubiquitous due to the 

high demand for mobile broadband communications services.12  As discussed above, however, 

General Dynamics believes the number of potential VMES terminals will be self-limiting due to 

the relatively high cost of accurate antenna pointing systems and, more significantly, the 

extremely high satellite transponder lease costs.  The potential interference that could result from 

the operation of VMES terminals must consider both the number of VMES terminals that could 

be deployed as well as the amount of RF energy to be radiated by each terminal.   

2. Concern for VMES Terminals Operating in Proximity to Other FSS 
Earth Stations Should Be No Greater than for Traditional VSATs 
Operating Throughout the United States Today 

 The issue of physical proximity of VMES transmitters to other FSS earth stations should 

not be a concern.  Earth station antenna feeds are very specifically designed to permit separation 

of transmit and receive signals through a combination of polarization control and RF filtering.  

                                                 
12  See id. ¶ 19. 
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Transmit energy is rejected at the input to the receive antenna port by typically 90 dB or more to 

ensure that the very sensitive Low Noise Amplifiers used on the downlink are not affected by 

uplink signal energy.  The energy radiated by another antenna is even further attenuated by the 

free-space propagation losses instead of being connected directly to the receive antenna RF feed.  

FSS Ku-band VSAT terminals operate throughout the United States in very close proximity to 

other FSS earth terminals and have not proven to be an interference issue for these same reasons.  

Therefore, there is already more than adequate protection of existing FSS Ku-band receive 

antennas from any possibly deployment of VMES terminals operating in the same frequency 

band, provided E.I.R.P.-density levels are no higher. 

3. Potential Differences in the Ultimate E.I.R.P.-density Envelope 
between ESV and VMES Operations 

 If the E.I.R.P.-density envelope mandated in Section 25.222 of the ESV rules were to be 

adopted for VMES regulations, the only significant potential difference in the ultimate E.I.R.P.-

density performance might be related to antenna pointing accuracy requirements.  As the 

Commission has observed, accurate antenna pointing will be more difficult to accomplish in the 

VMES environment than it is in the ESV environment.13  The reason for this is twofold:  the 

shipboard environment is less rigorous than the land mobile environment, and determination of 

absolute spatial reference in terms of angles between the VMES mounting platform and the 

satellite will be more complex.  General Dynamics has demonstrated technology capable of 

meeting the stringent antenna pointing accuracy requirements mandated for ESV operations even 

in the more robust off-road land mobile environment.  As discussed above, this technology 

                                                 
13  See Notice ¶ 49. 
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increases the cost and complexity of VMES terminals beyond that required for ESV operations, 

but such factors are seen as acceptable to at least some of the potential VMES users. 

 To achieve the desired objective of making the VMES terminals’ E.I.R.P.-density 

“match” those of existing FSS Ku-band earth stations, a combination of accurate antenna 

pointing and E.I.R.P.-density control must be utilized simultaneously.  Any other option would 

result in the potential for higher E.I.R.P.-density towards adjacent satellites at least 

intermittently.  The careful balance required to ensure effective on-satellite power densities and 

mitigation of interference to links operating on adjacent satellites simply offers no alternative.  

Indeed, the two-degree spacing obligation of FSS Ku-band space stations covering the United 

States makes this even more important than it might be in some other regions of the world.   

 As discussed above, assurance of E.I.R.P.-density limits in all cases could be achieved 

through a combination of lesser antenna pointing accuracy and reduced total E.I.R.P.-density.  

However, this approach would result in reduced efficiency in the use of the VMES terminals 

themselves, as well as the scarce spectrum resources employed.  For this reason alone, it is clear 

that the best possible system efficiency, for both VMES and other FSS Ku-band users, can be 

achieved with the best possible VMES antenna pointing accuracy.  Since General Dynamics has 

conclusively demonstrated that the stringent antenna pointing accuracy mandated for ESV 

operations can also be achieved in the more rigorous VMES environment, that class of VMES 

terminals, at least, should be authorized routinely by the Commission.  Such an approach can be 

assured to provide no higher level of E.I.R.P.-density, in any direction, than any other the 

routinely licensed FSS Ku-band service. 



 

- 26 - 

B. Adequacy of the ESV Technical Requirements to Ensure Successful VMES 
Operations in the Two-degree Spacing Environment 

 In commenting on General Dynamics’ Petition, SIA urged that any rules to extend Ku-

band FSS spectrum for a VMES service should be designed to ensure that VMES systems will 

access FSS satellites under conditions that apply to the U.S. two-degree spacing environment, 

and account for and prevent any potential mis-pointing of antennas that could produce 

unacceptable interference.14  The technical requirements set forth in Section 25.222 of the 

Commission’s rules for ESVs accomplish exactly that end.  These regulations establish specific 

antenna pointing accuracy constraints and contain a requirement to cease or mute transmissions 

under any circumstances where such pointing accuracy cannot be achieved.15 

 This same combination of required antenna pointing accuracy and mandated cessation of 

transmissions in the event of mis-pointing, for any reason, has been well-proved in mitigating 

potential interference to other FSS users and services.  General Dynamics has demonstrated in 

more than four year of operations under its special temporary and experimental authority that 

these conditions can be met, even in the more rigorous VMES environment.  It should be 

emphasized that these General Dynamics tests have been conducted using several different FSS 

Ku-band satellites, from several different locations throughout the United States, under a very 

wide range of on-road and off-road mobile environments.  One of the objectives of this 

experimental activity was specifically to verify that such high levels of antenna pointing 

accuracy can be maintained, and when impossible, that transmitter muting would prove effective 

in eliminating interference.  The results have been conclusive.  The technical requirements 
                                                 
14  See Comments of the Satellite Industry Association (“SIA”), RM No. 11336, at 3 (filed Aug. 21, 2006); see 

also Notice ¶ 48 & n.99 (citing Two-Degree Spacing Order, 54 Rad. Reg. 2d (P&F) 577 (1983), on recon., 
99 FCC 2d 737 (1985)). 

15  See Notice ¶ 47. 
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imposed by Section 25.222 for ESV operations can also be achieved for VMES even in a more 

rigorous off-road land mobile environment. 

C. The Commission Should Not Mandate a Minimum Antenna Size. 

The Commission expresses some concern in the Notice that the use of small and “ultra 

small” antennas in the VMES raises the potential for increased interference to adjacent FSS 

satellites.16  The Commission specifically declined to specify a minimum antenna size in the 

ESV regulations when Section 25.222 was adopted because it was satisfied that the off-axis 

E.I.R.P. limits would adequately protect adjacent satellite systems and ensure that ESVs do not 

cause harmful interference to adjacent FSS satellite operators.17  General Dynamics has 

demonstrated through its experimental operations that the E.I.R.P.-density envelope mandated in 

Section 25.222 can be achieved in VMES operations with a wide variety of antenna sizes and 

resultant antenna radiation patterns.   

 General Dynamics’ experimental operations with different antenna sizes confirm the 

overall system efficiency achieved through the use of larger antennas.  When antennas smaller 

than about one meter are employed, as are expected for virtually all VMES terminals, the 

antenna’s radiation pattern main lobe is wide enough that it impinges upon the E.I.R.P.-density 

limits near boresight.  This results in the requirement for a reduction of total PSD into the 

antenna, affecting the on-satellite performance, to ensure the overall E.I.R.P.-density envelope is 

satisfied in all possible cases.  As the E.I.R.P.-density on-boresight is reduced, the link must 

employ higher levels of FEC coding or other mitigating techniques in the signal modulation.  As 

                                                 
16  See id. ¶ 49. 

17  See ESV Report and Order ¶ 103. 
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the antenna size is reduced even further, ultimately spread spectrum techniques are required.  In 

each of these steps, an increasing amount of satellite transponder and bandwidth is also required 

to support the same user data rate, thus decreasing the overall system efficiency.   

 The existing ESV regulations provide a reasonable set of alternatives for a wide range of 

potential VMES users as well.  When a larger antenna is utilized, the overall system efficiency 

and therefore cost effectiveness can be increased.  In those cases where a smaller antenna is 

required, the ESV technical requirements provide for continued mitigation of interference 

towards adjacent satellite transponders while still permitting useful link performance.  Any lesser 

compromise selected between permitted E.I.R.P.-density and antenna pointing accuracy would 

produce exactly the same results as decreasing the size of the VMES antenna – reduced overall 

system efficiency.  Since the ESV regulations have proven to be effective as written, and 

compliance with these same requirements has been demonstrated in the more rigorous VMES 

environment, General Dynamics believes there is no technical reason to mandate a minimum 

antenna size that would serve to restrict potential efficiencies in use of the scarce FSS Ku-band 

spectrum resources. 

IV. PROPOSED MODIFICATIONS TO THE ESV MODEL 

 General Dynamics firmly believes that the ESV rules should be applied to VMES 

operations.  However, certain commenters to its Petition suggest that the VMES service rules 

should deviate from the ESV regulatory model with respect to certain interference protection 

rules.18 

                                                 
18  See Notice ¶ 51. 
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A. Pointing Accuracy Mitigation for Momentary Mis-pointing and Interference 

 For example, the Commission requests comment on a proposal by SES Americom to 

accommodate terrain variations by permitting an exception to the technical requirements of 

Section 25.222(a)(6)-(7), which requires antenna pointing accuracy and cessation of 

transmissions that exceed spectral limits.19  SES Americom asserts that the momentary 

deviations from the nominal antenna pointing by a VMES terminal with a very low transmit 

power-density it proposes could potentially result in momentary, but not harmful, interference to 

adjacent satellites.20  The exception would be contingent both upon meeting the off-axis E.I.R.P.-

density limits set out in Section 25.222(a) of the Commission’s Rules and a requirement for 

affidavits from potentially affected satellite operators. 

 In a 2005 Order, the Commission rejected the request of Spacenet, Inc. to permit the 

operation of an FSS Ku-band system that would have resulted in a statistically low, but non-zero, 

probability of generating interference to adjacent users.21  In this context, the Commission 

confirmed the assumption than an acceptable level of probability of interference to adjacent 

satellite users is zero.  While unforeseen events do occasionally cause interference to FSS Ku-

band spectrum users, the design of a system which is assured of generating a continuous level of 

such interference was simply deemed to be unacceptable.  General Dynamics does not believe 

                                                 
19  See id. ¶ 52 & n.110 (citing SES Americom Comments at 5, and 47 C.F.R. §25.222(a)(6)-(7)). 

20  See id. & n.111 (citing SES Americom Comments at 5) 

21  In re Petition of Spacenet, Inc. for a Declaratory Ruling that Section 25.134 of the Commission's Rules 
Permits VSAT Remote Stations in the Fixed Satellite Service to Use Network Access Schemes that Allow 
Statistically Infrequent Overlapping Transmissions of Short Duration, or, in the Alternative, For 
Rulemaking to Amend that Section, Order, DA 00-2664, 15 FCC Rcd 23712 (2000) (“Spacenet Order”); Cf. 
In re 2000 Biennial Regulatory Review – Streamlining and Other Revisions of Part 25 of the Commission’s 
Rules Governing the Licensing of, and Spectrum Usage by, Satellite Network Earth Stations and Space 
Stations, Sixth Report and Order and Third Further Notice of Proposed Rulemaking, FCC 05-62, 20 FCC 
Rcd 5593 (2005). 
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that this precedent should be disturbed.  Intentional interference to FSS Ku-band spectrum users, 

regardless of the cause or its frequency, would lessen the efficiency and thus the usefulness and 

value of scarce spectrum resources which are already serving a very large number of users both 

within the United States and licensed by other administrations.  Therefore, it appears inconsistent 

with the Commission’s spectrum management responsibilities to routinely license any service 

which, by its fundamental design and nature, would inevitably interfere with other users. 

 However, nothing in the Commission’s regulations should prohibit a spectrum user and 

satellite operator, like SES Americom or any other, from making maximum use of those spectral 

resources for a wide variety of applications, provided such use is coordinated with adjacent users 

that might be adversely impacted.  SES Americom is in a somewhat unique position as a satellite 

operator utilizing FSS Ku-band satellites closely grouped in adjacent two-degree orbital slots 

moderately remote from satellites licensed to other operators.  In such a case, it is relatively easy 

to envision system operations which could be coordinated by satellite operators such as SES 

Americom that would have a very high degree of confidence in precluding interference to 

satellites not under their control. 

 General Dynamics believes that exceptions of the type proposed by SES Americom are 

more properly addressed by the Commission’s “non-routine” licensing procedures than included 

in standard VMES regulations.  How the acceptance of potential interference to adjacent 

operators is manifested should be conducted on a case-by-case basis.  The Commission’s 

regulations now permit such non-routine licensing for applications that do not meet the standards 

established for routine licensing.22  Existing regulations call for coordination for such operations 

                                                 
22  These new rules are now contained in Section 25.220 of the Commission’s Rules and permit a 

methodology for routine licensing of non-conforming transmit/receive earth station operations.  Section 
25.220 only recently permitted this type of licensing. 
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with all users operating within +/- 6 degrees of the orbital assignment.  If the exception requested 

by SES Americom were to be added to the VMES regulations, it will inevitably require a wider 

range of coordination.  For example, some VMES systems may have broader potential antenna 

pointing excursions than 6 degrees; accordingly, the current 6 degrees range would, by necessity, 

have to be expanded.  General Dynamics believes that the Commission’s objectives in creating 

VMES regulations would best be served by reviewing non-routine applications through the 

process it has specifically developed for such requests, rather than attempting to anticipate and 

regulate for every possible permutation in this proceeding. 

B. Antenna Pointing Requirements Based on Absolute Value or “Fraction of 
Beam Width” 

 ViaSat has stated that systems using spread spectrum modulation techniques in which 

individual antennas operate at extremely low E.I.R.P.-densities and in which there is central 

control of aggregate power density generally should not require pointing accuracy rules.23  In 

cases where licensees cannot control interference through spread spectrum technology, ViaSat 

supports pointing accuracy limits that are a function of antenna beam width rather than a specific 

fixed angular limit applied uniformly to all size antennas.24  Qualcomm also proposes that the 

Commission consider alternatives to pointing accuracy requirements.25  General Dynamics 

believes that the Commission should not reduce the existing ESV antenna pointing accuracy 

requirements when applied to VMES operations. 

 The essential constraint in antenna design for VMES, just as with all FSS Ku-band earth 

stations, is the maximization of signal energy towards the target satellite while minimizing signal 
                                                 
23  See Notice ¶ 53 & n.113 (citing ViaSat Comments at 5-6). 

24  See id. & n.114 (citing ViaSat Comments at 6). 

25  See id. & n.115 (citing Qualcomm Comments at 4). 
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energy in all other directions.  Due to the laws of physics, smaller antennas have wider beam 

widths and larger antennas have narrower beam widths.  Simultaneously, smaller antennas have 

lower gain and larger antennas have higher gain towards the satellite of interest.  In all cases, an 

antenna’s size must be considered relative to the wavelength of the desired RF signal energy.  

Such constraints are well understood by antenna design engineers.  Antenna gain is a function of 

the effective area of the antenna divided by the wavelength squared.  Beam width, conversely, is 

a function of the inverse of the square root of the gain. 

 To put this in better perspective, the parabolic antennas used by General Dynamics in 

VMES testing include a range of apertures from 30-inches to as small as 18-inches.  The 30-inch 

aperture has a 3 dB beam width at 14.0 GHz of approximately 1.8 Degrees.  The 18-inch 

aperture has a 3 dB beam width at 14.0 GHz of approximately 1.5 Degrees.  While these total 

beam width differences are not large when taken alone, the different sizes of antennas have a 

very large impact on overall system performance.  The 30-inch antenna has high enough 

directivity that it can effectively operate with approximately 1 dB higher input PSD than the 

smaller antenna and still meet the ESV E.I.R.P.-density restrictions, along with tracking accuracy 

of 0.2 degrees, with margin.  The 18-inch antenna must have its input PSD reduced by 1 dB to 

ensure that it meets the ESV E.I.R.P.-density requirements even with the same level of 0.2 

degree pointing accuracy. 

 In practice, the gain of the larger antenna combined with its ability to effectively utilize 

the 1 dB higher input PSD means that it can support high data rate operations anywhere in the 

United States, utilizing standard FSS Ku-band transponders now on orbit, and standard FSS Ku-

band modem technology with Turbo-code or LPDC technology.  Conversely, there is no case in 

which the 18-inch antenna could support operations using any FSS Ku-band satellite in the entire 
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continental United States without resorting to the use of spread spectrum to further reduce the 

input PSD, in order to satisfy the ESV E.I.R.P.-density requirements.  This trade-off may well be 

acceptable to many potential VMES users.  Indeed, many prospective VMES users see the 

application of larger antenna sizes to be a particular disadvantage.  However, mandating a lesser 

standard and thus reduced  efficiency in the use of the scarce FSS Ku-band spectrum resources is 

imprudent.  Absolute performance requirements are the best approach under the circumstances. 

 The difference between 1.5 degrees and 1.8 degrees for the two extremes of antennas 

considered here is only 0.3 degrees.  This relatively small difference in absolute values is much 

less significant than the slope of the antenna radiation gain pattern in proximity to the main lobe 

as it impacts potentially meeting the ESV E.I.R.P.-density constraints.  If VMES regulations 

were to be derived based upon some percentage of antenna beam width, as Qualcomm proposes, 

rather than an absolute angular offset, this difference would be very difficult to account for.  As 

antennas get smaller than 18-inches, when the main lobe of the antenna radiation pattern already 

exceeds the two-degree spacing of FSS Ku-band satellites over the United States, the only 

feasible way to satisfy the ESV E.I.R.P.-density limits would be significant concurrent limiting 

of the main lobe E.I.R.P.-density as well.  From General Dynamics’ and its users’ perspectives, 

this would pose serious disadvantages for future VMES utility.    

 It is not improbable that such a system could be operated, just as ViaSat and Qualcomm 

do today, but it would not operate with the efficiency of current ESV implementations.  

Additionally, it would be completely non-interoperable with any existing FSS Ku-band system.  

It could potentially use the same large FSS Ku-band antennas and RF equipment already 

installed for FSS Ku-band VSAT and other applications, but none of those systems operate with 

a modulation format today which utilizes a low enough energy density to accommodate links to 
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such VMES terminals.  An additional dedicated VMES modem system, at a minimum, would 

have to be installed to provide such service.  Efficiency in the use of the scarce FSS Ku-band 

spectrum resources utilized by such a system would be reduced for the life of its operation over 

concurrent FSS Ku-band VSAT or even SCPC/FDMA operations. 

 As such, mandating antenna pointing accuracy based on an absolute accuracy, as was 

done with respect to ESVs, rather than a percentage antenna beam width, permits optimally 

spectrally-efficient VMES terminals to be utilized.  Any other approach would likely result in a 

compromise for antenna pointing and efficiency that would bring all potential users to a lower 

common denominator.  For this reason, General Dynamics strongly suggests that the 

Commission utilize the antenna pointing accuracy requirements so well demonstrated in ESV 

operations.  The alternatives proposed by ViaSat and Qualcomm, such as the authorization of 

lesser classes of VMES terminal operations utilizing less stringent antenna pointing 

requirements, may be of value to the Commission and other users.  If this is the case, they should 

be the subject of a different class of regulations, or non-routine licensing, due at least in part to 

their differing signal structure and lack of interoperability with existing FSS Ku-band earth 

stations. 

C. Use of Small, Low-cost Consumer Antennas 

 ViaSat has also requested that the Commission tailor its VMES rules to accommodate the 

development of small, low-profile antennas for commercial use.26  As discussed above, the 

Commission’s interference mitigation responsibilities can potentially be met through a variety of 

possible trade-offs between on-boresight PSD and adjacent satellite PSD limits.  These may 

include less stringent antenna pointing requirements for moderate-gain antennas combined with 

                                                 
26  See Notice ¶ 55 & n.117 (citing ViaSat Comments at 3, 5-7). 
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lower PSD limits, or they could include the use of very low-gain antennas, having very broad 

beam widths, and even further reduced PSD limits. 

 General Dynamics asserts that VMES operations should be permitted with the maximum 

possible efficiency in the available FSS Ku-band spectrum.  This can only be achieved by 

maximizing the permitted E.I.R.P.-density toward the satellite of interest while simultaneously 

limiting E.I.R.P.-density in all other directions.  An ideal implementation of this approach has 

already been established by the Commission for ESVs.  Exceptionally small antennas, with 

correspondingly low gain and broad beam widths, can potentially be made to function in the 

VMES service, but at the cost of using of spread spectrum technologies and substantially more 

FSS Ku-band spectrum for each link.  Thus, despite potentially lower up-front costs for terminal 

equipment, the dramatic increase in costs for the required space segment significantly reduces 

the prospects such systems would proliferate in the marketplace. 

 General Dynamics strongly urges the Commission to resist efforts to hobble “full 

performance” VMES terminals by reducing E.I.R.P.-density limits in an effort to accommodate 

terminals incapable of meeting such stringent antenna pattern/overall E.I.R.P.-density or antenna 

tracking requirements.  Even if a lesser class of VMES terminals is regulated in parallel, and in a 

way that does not detract from “full performance” VMES terminals, it would be very difficult 

and time consuming for the Commission to arrive at a suitable point in terms of the antenna 

performance/E.I.R.P.-density trade-off for such additional class(es).  General Dynamics therefore 

believes the consideration of such lower cost, lower profile stations should appropriately fall 

under the Commission’s “non-routine” licensing procedures rather than burdening the instant 

rulemaking process by attempting to cover all possible alternatives. 
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D. Aggregate PSD Limits and the 10*log(N) rule 

 The record in this proceeding reflects that various parties seek modifications to the ESV 

power-density limits to accommodate VMES networks employing aggregate system power 

control.27  For example, although Qualcomm supports extending the ESV off-axis emissions 

rules to cover VMES operations, it urges the Commission to revise the 10*log(N) factor.28 

 The Commission has requested comment on Qualcomm’s suggestion to modify the 

current 10*log(N) factor, which was included in Section 25.222 of the Commission’s rules to 

limit the potential E.I.R.P.-density of co-frequency earth stations simultaneously transmitting to 

the same satellite.  There are presently two forms of satellite access schemes that can 

simultaneously occupy the same frequency, while others may be developed in the future.  The 

two available today are CDMA systems where each transmission occupies the same spectrum 

simultaneously, but individual transmissions are separated through the use of distinct spreading 

codes.  The second technique available now includes systems that essentially use a sample of the 

uplink signal to “cancel” that station’s uplink effects as seen in a single downlink from 

overlapping earth stations.  In CDMA and uplink-cancellation systems, more than one 

transmitting signal is present in the same spectrum allocation simultaneously.  In such cases, the 

Commission was well-founded in establishing the 10*log(N) factor because the E.I.R.P.-density 

value that affects adjacent satellite users is the sum of the energy from all transmitters operating 

on the same frequency, and this value represents the energy density which the Commission 

regulates pursuant to international treaty. 

                                                 
27  See Notice ¶ 56. 

28  See id. & n.120 (citing Qualcomm Comments at 4).  
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 Qualcomm has requested that the 10*log(N) rule be revisited with a view towards 

permitting individual stations to increase their E.I.R.P.-density level above 10*log(N).  General 

Dynamics has no fundamental argument with the concept that the power level of individual 

CDMA transmissions could be permitted such that the aggregate power in the network is no 

higher than if an individual transmitter were operating at the maximum FDMA E.I.R.P.-density 

envelope.  The obvious technical difficulty in implementing such a network control system, 

however, is maintaining power control such that the composite E.I.R.P.-density remains below 

the permitted limit.  By their very nature, CDMA systems intentionally accommodate co-

frequency transmissions of several different earth stations simultaneously.   

 In the end, the E.I.R.P.-density value which must be maintained is the composite E.I.R.P. 

from all the earth stations that may transmit simultaneously, because each of those signals sums 

together in a stochastic fashion to appear as “noise” to other users.  In the case of the “uplink 

cancellation” technique described above, the applicability of the 10*log(N) rule is clear, as “N” 

is 2.  The only other possible value is when only one carrier is transmitting in the spectrum and 

then “N” is 1 and the maximum E.I.R.P.-density would be the same as for FDMA transmissions. 

 In the case of CDMA operations, “N” should properly be the maximum number of 

stations that have the capability of transmitting simultaneously.  The reason for that is simply 

that such a value would represent the highest possible E.I.R.P.-density value and therefore the 

value the Commission must regulate.  “N” does not logically have to be the total number of earth 

stations if a mechanism were employed to limit the possible number of simultaneously-

transmitting stations to some lower number “M”, for example.  Network architecture of this sort 

might have a control mechanism that separates the network earth stations into groups of “M” 

maximum stations (each separated by an external timing mechanism or other technique), such 
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that no more than “M” members of a network having “N” total members might simultaneously 

transmit. 

 Obviously, confirmation testing of such a network scheme might pose great difficulty 

simply because it is difficult to separately identify the transmissions from a large number of 

simultaneous CDMA transmissions.  General Dynamics would have no theoretical argument 

against the implementation of such a change in the 10*log(N) rule, but only if a rigorous test and 

validation methodology could be devised.  Without such a validation methodology, there is no 

assurance that this type of CDMA network would not eventually result in the transmission of a 

much larger number than “M” stations in an individual network, and thus exceed the E.I.R.P.-

density limits the Commission has mandated.  The Commission has previously determined that it 

is unacceptable to operate systems in FSS Ku-band networks that have a non-zero probability of 

causing interference to other users through even brief transmissions at higher E.I.R.P.-density 

values.29  General Dynamics completely agrees with the Commission’s precedent that permitting 

such operations would disrupt the careful balance of users on the same and adjacent satellites.  

While FEC and other advanced coding can and do improve BER in the presence of man-made or 

natural thermal electrical noise, it is imprudent to rely upon such techniques to protect a legacy 

signal from a new type of earth station emission.  Instead, homologating future FSS Ku-band 

earth station transmissions with other existing users, without forcing them to change or accept 

higher levels of interference, offers the best overall combination of network flexibility and 

efficiency. 

                                                 
29  See Spacenet Order, supra note 21 
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E. Data Logging Requirements 

 In its ESV rules, the Commission adopted a requirement that ESV operators maintain 

data logs on the operations of each ESV terminal in order to protect FS operations in the C-

band.30  This requirement was also imposed on operators in the Ku-band because of the existence 

of Federal government receive facilities in this band and the possibility (although the 

Commission deemed it unlikely) that interference could occur to other Ku-band systems from 

Ku-band ESV operations.31  The rule requires ESV operators to log information on the satellites 

that each vessel uses, the operating frequencies and bandwidths used, time of day, the vessel 

location in longitude and latitude, country of registry of each vessel, and a point of contact within 

the United States with the authority and capability to mute the ESV transmitters, among other 

requirements.32   

 General Dynamics has asked the Commission not to apply the ESV data logging 

requirements to VMES systems.33  Although General Dynamics believes that the rules imposed 

on ESVs were prudent for the initial operations of a new service like ESVs, in practice, 

government users of ESV terminals, perhaps the largest of which is the U.S. Navy, have not been 

able to provide such logging service due to security constraints.  Similar security limitations 

apply to military VMES users – the predominant users of the service at this time.  Continued 

operation of several VMES systems over the last few years has demonstrated that they can 

operate reliably without causing interference to other FSS spacecraft or earth stations.  This lack 

                                                 
30  See Notice ¶ 61 & n.131 (citing ESV Report and Order ¶ 48). 

31  See id. & n.132 (citing ESV Report and Order ¶ 112). 

32  See id. ¶ 62 & n.133 (citing 47 C.F.R. §25.222(c)(1)-(3)). 

33  See id. ¶ 63 & n.136 (citing General Dynamics Petition at 12-13). 
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of interference, coupled with the demonstrated remote satellite geolocation capabilities of 

existing FSS satellite companies, should be sufficient to preclude the need for detailed logging of 

VMES operating locations. 

 VMES operations will be no different than existing blanket-licensed VSAT terminals, 

which have much less antenna pointing control than VMES antenna systems and are, thus, much 

more likely to become sources of potential interference.  Yet VSAT networks have no data 

logging obligations.  Further, transportable SNG earth stations operating on Ku-band frequencies 

in the FSS (with undefined temporary-fixed locations potentially anywhere in the United States) 

have much higher transmit power levels and are a much larger potential source of interference 

than either VMES or VSAT terminals, which have much lower operating power levels.  Despite 

this fact, SNG earth stations have also demonstrated outstanding performance with virtually no 

interference incidents over many years of operation.  VMES terminals would have the highest 

probability of interference from and to Federal government facilities in the conventional and 

extended Ku-band.  However, the most likely VMES operators, at least in the near term, would 

actually be military and other Federal government applications.  These operators could easily 

resolve potential interference through NTIA and related activities.  Indeed, Tracking and Data 

Relay Satellite System (“TDRSS”) ground stations, which are government owned and operated 

in accordance with NTIA requirements, are already protected through exclusion zones.  And 

while these stations are potentially at the greatest risk of FSS Ku-band VMES interference, even 

NASA has considered using VMES terminals in their White Sands operating areas.  Thus, 

whether it is the U.S. military or any other government entity proposing to operate in proximity 

to the TDRSS ground stations, the NTIA interference mitigation procedures should ensure an 

effective and efficient solution. 
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 SIA has suggested that the issue of location logging need not be decided in the instant 

proceeding.34  General Dynamics respectfully disagrees.  If VMES regulations are to impose a 

mandatory location data logging requirement, such capabilities will have to be developed and 

included in VMES systems. This will be costly and time consuming, particularly if the 

requirement were imposed on military users, because a separate classified system would need to 

be developed.35  If such a requirement is not addressed in this proceeding, location data logging 

cannot reasonably be included. 

 General Dynamics agrees with the Commission’s observation that Federal government 

users would not necessarily be governed by data logging obligations imposed by the 

Commission.  As discussed briefly above, General Dynamics is aware of many U.S. Navy ships 

operating on civil C-band and Ku-band frequencies regulated by the Commission.  Many or all 

of these operations could technically fall within the purview of the Commission’s ESV (and data 

logging) regulations.  However, General Dynamics has been unable to identify any licensed ESV 

operations conducted by the U.S. Navy.  The U.S. Navy, of course, considers most information 

regarding warship location and transit information classified as a matter of national security and 

thus beyond the reach of the Commission’s location logging requirements.  Thus, the U.S. Navy, 

perhaps one of the largest potential ESV operators, does not operate within the Commission’s 

ESV data logging requirements.  This has not resulted in ESV interference incidents, and 

General Dynamics does not believe VMES operations would prove to be any worse. 

                                                 
34  See id. & n.141 (citing SIA Comments at 4-5). 

35  Location information is often considered “classified” in many military operations.  The Navy typically 
considers ship locations to be classified, for example.  If that information is sent over the satellite link by a 
military user, it would have to be encrypted, and not easily transmitted or stored.  It could then not be 
forwarded to agencies or individuals without a security clearance due to national security concerns. 
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F. Other Operational Requirements 

1. Antenna Size Threshold 

 As noted by the Commission, the primary source of interference to earth stations in the 

conventional Ku-band is downlink interference from the FSS.36  Qualcomm has suggested an 

amendment to Section 25.209 of the Commission’s rules to set a threshold on antenna size 

(possibly 55 centimeters) above which the spectral allocation in the 11.7-12.2 GHz band would 

be primary and below which the allocation would be secondary.  The Commission considered 

and appropriately rejected similar arguments in the ESV proceeding.37  Similarly, no antenna 

size threshold is necessary in this proceeding.   

 Larger antennas tend to focus uplink energy towards the satellite of interest, while 

minimizing energy radiated towards adjacent satellites.  They also maximize downlink energy 

from the satellite of interest, while minimizing reception of energy from adjacent satellites.  In its 

ESV regulations, the Commission provides a methodology which accomplishes those same 

objectives in the FSS Ku-band through the use of antennas with no lower size limit.  ESV 

operation is defined as an FSS service, has the equivalent PSD envelope as other FSS services, 

and is further classified as a primary allocation. 

 Further, even though ESV operates as a primary service, users must account for the PSD 

generated by all other FSS services operating concurrently with normally authorized emissions.  

This approach has proven quite successful in ESV operations, and General Dynamics believes 

the Commission’s spectrum management responsibilities would be best served by extending this 

very same type of operation to VMES networks.  VMES operations should have no higher 

                                                 
36  See Notice ¶ 65. 

37  See ESV Report and Order ¶¶ 103-104. 
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priority than other FSS services, but they should also have no less, provided that their 

transmissions comply with the Commission’s regulations and, thus, utilize no higher PSD, in any 

direction, than authorized for other routinely licensed FSS Ku-band services. 

 From a technical perspective, this is easily accomplished through proper system design 

(e.g., by using existing FSS Ku-band signal structures and techniques), provided suitable antenna 

performance is also included.  This would maximize flexibility in VMES operations and also 

ensure interoperability of VMES terminals with the existing FSS Ku-band infrastructure.  

Similar to the ESV rules, the proposed VMES regulations provide a mechanism for 

interoperability with other FSS services while mitigating both uplink and downlink interference.  

Relegating VMES to a secondary status would unduly complicate VMES licensing and place 

VMES operators at a significant disadvantage to ESV operations conducted under the same 

technical parameters. 

2. Power Densities in Directions Other than the GSO Plane 

 ViaSat suggests that the Commission permit VMES terminals to operate at greater power 

densities than the ESV rules currently permit in the NGSO plane.38  ViaSat argues that this 

exception will enable commercial deployment of VMES terminals.   

 General Dynamics believes that the Commission’s intent when developing its ESV rules 

was to ensure that ESV PSD emissions would be no higher than permitted in other FSS 

operations.  Therefore, it chose not to impose new, potentially higher levels of noise energy that 

would require coordination with other spectrum users.  These objectives are just as valid today.  

Specifically, General Dynamics recommends against permitting any higher E.I.R.P.-density 

levels, in any direction, than might result from other routinely-licensed FSS Ku-band 
                                                 
38  See Notice ¶ 67& n.150 (citing ViaSat Comments at 3, 9-10). 
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transmissions.  Any alternative would most likely delay further VMES implementation as more 

detailed interference analyses would be required of both existing and future FSS service 

implementations. 

 General Dynamics agrees that the Commission should weigh the potential benefits of a 

future service, such as VMES operations at a higher permitted E.I.R.P.-density than other 

emissions, against potential interference concerns.  General Dynamics has demonstrated that it is 

technically possible to satisfy even the rigorous ESV E.I.R.P.-density requirements in the highly-

dynamic off-road land mobile environment.  The only significant reason for increasing permitted 

E.I.R.P.-density values to and from VMES terminals would be to permit a significant reduction 

in the size of the VMES antennas.  Modem FEC technology is advancing rapidly to permit 

improved overall link performance, both on the VMES uplink and downlink, at lower Signal-to-

Noise levels than previous FSS systems, and this improvement actually argues for reduced rather 

than increased E.I.R.P. densities.   

 Permitting higher off-axis E.I.R.P.-density from such terminals, including off the GSO 

plane, may reduce antenna complexity of VMES terminals.  However, this rather modest 

reduction in complexity would, of necessity, be accompanied by a higher level of required 

coordination among existing and future users of the same scarce FSS Ku-band spectrum 

resources due to the higher interference noise density that would result.  Similar to the proposal 

calling for the implementation of different classes of VMES service, General Dynamics believes 

the differences in the FSS Ku-band RF energy environment that would result are more 

appropriately dealt with under the Commission’s non-routine licensing procedures rather than by 

imposing such obligations on all existing and future GSO and NGSO FSS Ku-band operations. 
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V. PROTECTION OF OTHER USERS IN 14 GHZ BAND 

A. Protection of Existing NASA TDRSS Operations in the 14.0-14.2 GHz Band 

 The Commission’s proposal to “recognize VMES as a functional equivalent of 

conventional FSS operations in the 14.0-14.5 GHz band”39 requires consideration of the potential 

for interference to government services operating in certain portions of the Ku-band on a 

secondary basis.  Space research services (“SRS”) are allocated to the 14.0-14.2 GHz band on 

this basis, including two NASA space research TDRSS facilities located in Guam and White 

Sands, New Mexico.40  General Dynamics’ VMES experimental license contains a restriction on 

operation within 125 km of the NASA TDRSS sites to protect them from potential interference 

in this frequency band.41   

 The Notice proposes a similar restriction on VMES licensees and seeks comment on 

whether VMES operators that wish to operate within 125 km of these sites should be allowed to 

coordinate the proposed operations to resolve any potential interference concerns.  General 

Dynamics currently makes use of manual verification to satisfy the geographic restriction in its 

experimental authorization.  However, all VMES terminals are anticipated to make use of GPS-

related technology to ensure signal acquisition and accurate antenna pointing.  As such, General 

Dynamics believes it would be practical for GPS-related technology to be mandated to assist 

VMES operators to meet their coordination obligations and provide for automatic validation of 

any required geographic exclusion zones.   

                                                 
39  See Notice ¶ 30. 

40  See Notice ¶ 32. 

41  See General Dynamics SATCOM Technologies, Inc., Experimental Radio Station Construction Permit and 
License, File No. 0088-EX-RR-2007 (effective June 1, 2007).  
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 The license could state, for example, that “VMES operators are required to utilize GPS-

related or other similar position location technology to ensure mandated geographic non-

transmission regions are automatically observed without the need for operator intervention.”  

Such a clause could then be used to ensure protection is provided for current and future NASA 

TDRSS operations in the 14.0-14.2 GHz band, as well as for future users should they develop. 

 General Dynamics has experienced no adverse impact from the experimental license 

restriction precluding operation within 125 km of NASA TDRSS facilities.  It proposes that 

coordination be handled directly with NASA for operation within the 125 km exclusion zone and 

agrees that such coordination be conducted on an equal basis between the parties.  It has been 

General Dynamics’ experience that the entity most likely to request such coordination would be 

the Federal government, specifically NASA.  Indeed, NASA has already considered the 

operation of earth terminals such as the proposed VMES terminals within the restricted zone.42  

With this being the mostly likely scenario, it would appear to offer very little additional 

administrative burden to either the Commission or NASA to perform the coordination and 

authorize such operations on a case-by-case basis. 

 If VMES operators work directly with NASA to address coordination issues, the 

Commission proposes that VMES operators would be required to notify the International Bureau 

once they completed the coordination and the Bureau would then release a public notice stating 

that operations within the coordinated zone could commence in 30 days if no objection is filed.43  

                                                 
42  See RaySat Inc., Application for Authority to Operate 4,000 In-Motion Mobile Satellite Antennas in the 

14.0-14.5 GHz and 11.7-12.2 GHz Frequency Bands, File No. SES-LIC-20060629-01083, Ex. 2, 
Coordination Agreement Between RaySat, Inc. and the National Aeronautical and Space Administration, § 
4.12 (filed June 29, 2006) (NASA agrees to:  “Consider RaySat waiver requests, on a case-by-case basis to 
authorize the operation of individually identified RaySat terminals within a distance separation less than 
those established in Tables 3 and 4…”). 

43  See Notice ¶ 33. 
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General Dynamics believes that this approach would place an additional and unnecessary 

administrative burden both on the Commission and on NASA to effect the coordination and 

public notice process.  General Dynamics suggests that a simpler approach may be sufficient 

considering the locations of current and anticipated NASA TDRSS SRS facilities and potential 

VMES users. 

 As an alternative, VMES licenses permitting CONUS operations could be issued with a 

restriction stating “[n]o transmissions are permitted between 14.0 and 14.2 GHz within 125 km 

of White Sands, NM (latitude: 32 Degrees 20 Minutes 59 Seconds North, longitude: 106 Degrees 

36 Minutes 31 Seconds West and latitude:  32 Degrees 32 Minutes 40 Seconds North, longitude: 

106 degrees 36 minutes 48 Seconds West).”  If operations are permitted beyond CONUS, further 

restrictions could be imposed to protect Federal government installations.  Operation within any 

restricted zone would then only be permitted following successful coordination.  Documentation 

of such effective coordination could be maintained in both the VMES station’s operating logs 

and NASA TDRSS SRS station operating logs.  This approach provides a higher level of 

protection than that currently afforded against existing VSAT and SNG FSS Ku-band operations, 

while limiting the administrative burden on the Commission, NASA, and VMES operators. 

B. Protection of Future NASA Space Research Service Facilities Should Not be 
a Concern 

 The Commission expresses concern that future expansion of the SRS could be severely 

restricted if VMES operators have no licensing obligation to protect future TDRSS sites and 

proposes that future sites be protected in the same manner as existing sites.44  The physical 

nature of NASA SRS operations requires the use of relatively large antennas to provide adequate 

                                                 
44  See id. ¶ 34. 
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G/T performance.  Such antennas are largely immune to potential VMES interference because 

the main beam of the TDRSS ground station antennas are oriented towards the TDRSS 

spacecraft and have significant radiation pattern side lobe protection.  Existing NASA SRS earth 

stations, however, were not designed with bandpass filters intended to protect against terrestrial 

transmissions in the 14.0-14.2 GHz band because geographic separation was deemed sufficient.45  

Satellite earth station antenna feed technology is now sufficient to design and produce more 

efficient bandpass filters at a reasonable cost.  Indeed, the design and fabrication of such filters 

for use in the 14.0-14.2 GHz band are less complex than those routinely used in earth stations 

operating in the 7.25-8.9 GHz band used for Government satellite communications services.46 

 General Dynamics is confident that current technology is sufficient to produce future 

NASA TDRSS SRS earth stations that would be immune to potential interference from VMES 

operations.  Current FSS Ku-band VSAT network licenses issued by the Commission do not 

include geographic restrictions to protect future NASA TDRSS SRS earth stations or other 

potential users.  In that VMES transmissions are anticipated to be technically identical to VSAT 

transmissions, and thus should pose no greater interference threat, General Dynamics anticipates 

no greater need to provide such future restrictions. 

C. Protection of Federal Fixed and Mobile Allocations in the 14.4-14.5 GHz 
Band 

 The 14.4-14.5 GHz band has been allocated to the Federal government for secondary 

fixed and mobile applications, including fixed point-to-point operations, a limited number of 

fixed stations, aeronautical mobile stations, land-based aeronautical mobile stations, land mobile 

                                                 
45  General Dynamics built and currently operates much of the NASA TDRSS ground infrastructure. 

46  In the 7.25 to 8.9 GHz band, alternatively, typical earth station antennas provide more than 90 dB of 
isolation with a separation of only 700 MHz—a much lower percentage frequency. 
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stations, and telemetry stations.47  The Commission seeks comment on how VMES operators 

will protect such operations.   

 No interference has been identified to Federal operations in the 14.4-14.5 GHz band since 

General Dynamics has commenced operations of its VMES terminals.  Some of the VMES 

operations conducted by General Dynamics and its U.S. military customers have taken place in 

conjunction with active telecommand links operating in this frequency band.  While it is, 

theoretically, possible that VMES transmissions could interfere with Federal usage of the same 

frequency band, Federal operations already tend to take into account the possibility of 

widespread FSS Ku-band VSAT operations in close physical proximity.  Many U.S. military 

installations where such Federal use of this frequency band occur also utilize FSS Ku-band 

VSAT systems for provision of a number of different commercial, administrative, and 

government leased-line communications services. 

 The U.S. military is currently procuring and deploying even more FSS Ku-band earth 

terminals of all sizes to meet an ever-growing need for the more typical FSS operations utilizing 

that frequency band.  In that the signal structure would be technically the same as other FSS Ku-

band transmissions, and such transmissions are already operating in close proximity to Federal 

users of that same frequency band, General Dynamics anticipates no greater need to restrict or 

coordinate such operations than Federal users are already conducting through routine NTIA and 

other DoD frequency coordination operations. 

 The Commission also seeks comment on the feasibility of coordination between VMES 

operators and RAS operations in the 14.47-14.5 GHz band.48  General Dynamics’ current 

                                                 
47  See Notice ¶ 36. 

48  See id. 
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experimental license contains a coordination requirement for RAS operations in the United 

States as well as a restriction preventing operation in the 14.47-14.5 GHz within 125 km of 

Mauna Kea, HI.49  The required coordination has been completed and General Dynamics has 

received no reports of any interference experienced at any RAS facility.  General Dynamics’ 

VMES transmissions have taken place no closer to any RAS facility than approximately 100 

kilometers, but the high G/T receiver systems employed by RAS operations have been physically 

close enough that they could reasonably be expected to observe interference if it were present.  

Simultaneously, many FSS Ku-band earth stations, including hundreds of VSAT terminals and 

several large Ku-band fixed earth stations, are in continuous operation within a few kilometers of 

the RAS facilities mentioned in the Notice (Arecibo, Puerto Rico; Mauna Kea, Hawaii; and St. 

Croix, Virgin Islands).  Additional, higher power FSS Ku-band SNG earth stations have also 

occasionally operated from locations even closer to the RAS stations and with much higher 

E.I.R.P.  This, of course, does not prove that interference is not a possibility, but it does illustrate 

the fact that no such interference has been reported after more than a year of operating VMES on 

an experimental basis. 

 General Dynamics’ VMES operations and the required coordination with RAS operations 

in the vicinity have not proven to be a significant administrative burden.  RAS operations by 

their very nature tend to be located in “RF quiet” environments and thus are fairly remote from 

normal FSS Ku-band operations.  Accordingly, General Dynamics agrees that a licensing 

condition requiring coordination with RAS facilities, as opposed to a prerequisite to licensing, 

will not represent a significant burden on VMES or RAS operators and should be adopted. 

                                                 
49  See General Dynamics Experimental Radio Station Construction Permit and License, supra note 41. 
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 General Dynamics’ experimental license contains no restrictions on operation or 

coordination with other users in the 14.4-14.5 GHz bands other than the RAS coordination 

described above.  In more than a year of operating in several locations throughout the United 

States, no interference to any users in that frequency band has been reported.  Even though 

VMES operations could theoretically operate more ubiquitously than existing VSAT and SNG 

terminals, there are a tremendous number of VSAT terminals operating continuously in close 

proximity to other users in this frequency band each day.  Indeed, large numbers of SNG earth 

stations, operating at much higher E.I.R.P. levels than those proposed for VMES, transmit daily 

from locations throughout the United States on a temporary fixed basis.  Those services have not 

demonstrated a significant interference threat to the existing users of these frequency bands; such 

experience suggests that VMES operations should be no worse.  As such, General Dynamics 

recommends that no more stringent restrictions be imposed on VMES licensees than those 

currently imposed on other FSS Ku-band services.  The Commission should utilize the 

coordination approach which already exists for FSS Ku-band services when establishing VMES 

licensing and service rules. 

VI. RADIATION HAZARD CONCERNS CAN BE LARGELY MITIGATED. 

The Commission has identified the area of RF safety as one issue of concern.  General 

Dynamics believes that evaluation of RF safety impacts should be considered both in light of 

existing, field-proven applications and potential proliferation of VMES terminals.  By taking 

several small steps, General Dynamics believes that the radiation concerns expressed by the 

Commission can be largely mitigated, such that operation of VMES terminals should provide a 

lower probability of significant RF energy exposure than would be anticipated in other, every-

day contexts, such as in the vicinity of many broadcast facilities. 
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A. Concerns Related to VMES Are No Different than Concerns with Other Ku-
band Operations. 

RF safety must be considered in terms of total E.I.R.P. that could potentially be absorbed 

by people or objects.  E.I.R.P., then, is driven by a combination of the total RF energy 

transmitted and the antenna radiation pattern performance.  RF safety calculations for VMES 

operations, such as those submitted by General Dynamics under the previous experimental 

license request, demonstrate that the most significant RF energy levels, and thus the most 

significant RF safety threat, are in the main beam of the antenna radiation pattern.  This is also 

the case with all classes of FSS Ku-band satellite earth terminals.  

As with all satellite communications services, the primary energy radiated by the earth 

terminal is directed skyward, in this case to the appropriate geostationary satellite.  The use of 

smaller antennas tends to make the desired transmission beam width broader than with larger 

antennas, thus potentially raising the off-boresite power density from that resulting from the use 

of larger antennas.  In the case of the proposed VMES regulations, the Commission proposes 

modeling the required E.I.R.P.-density limits on the Earth Stations on Vessels regulations.  

Those regulations would establish E.I.R.P.-density limits off-boresight which are no higher than 

existing ESV terminals, and no higher than existing VSAT terminals, which can currently be 

placed anywhere in the United States under blanket VSAT licenses.  General Dynamics believes 

the regulations currently in place have demonstrated their effectiveness in providing suitable 

levels of RF safety measures for the vast installed base of FSS Ku-band earth terminals. 

The difference in terms of RF energy density between VMES operations and VSAT 

operations is primarily the mounting location of the antennas themselves.  VSAT terminals are 

typically located on building roof structures or other isolated areas mostly to ensure they have a 

continuously unobstructed view towards the satellite of interest.  VMES terminals are not 
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assured of such placement by their very nature.  However, to be effective at their primary 

purpose, to provide satellite communications services, VMES terminals must maximize their 

path continuity towards the satellite of interest.  This will normally result in VMES terminals 

being mounted on vehicle rooftop surfaces.  As discussed below, placement on vehicle rooftops 

will provide as much protection as possible to vehicle occupants, while transmitter muting and 

professional installation should mitigate many of the Commission’s concerns for non-occupants.  

This will provide RF safety protection to maintenance and operations personnel while in close 

proximity to the antenna, just as with other existing classes of earth terminals.   

The other part of this equation is the RF energy radiated in the first place.  Transmission 

of higher data rate signals or multiple signals necessarily involves the transmission of more 

energy to ensure a suitable received Signal-to-Noise ratio is produced.  In the case of VMES 

terminals, multi-carrier operation is generally not practical due to the relatively high cost of the 

satellite transponder resources required.  Additionally, the transmission of very wide bandwidth 

signals would also require the use of a large amount of satellite resources.  As such, it has been 

General Dynamics’ experience in VMES testing that such links can be expected to be limited to 

a maximum of a few MBPS uplink rates in virtually all cases.  Certainly, widespread use of 

VMES terminals, as might be anticipated with widespread commercial use of such terminals, 

would tend to be economically and technically impractical if each were to operate at high data 

rates.  Thus, General Dynamics believes the network bandwidth of such a system. and thus the 

ultimate power transmitted on each individual link, would be self-limiting. 

To put this into perspective, one must consider similar existing FSS Ku-band satellite 

earth station operations.  VSAT terminals transmit at E.I.R.P. levels usually identical to those 
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anticipated in VMES operations.50  Large fixed stations can and sometimes do transmit very 

wide bandwidth signals and multi-carrier signals.  Such stations have much higher total E.I.R.P., 

both on-boresight and off, than is anticipated in VMES operations – often on the order of more 

than 20 dB.  Additionally, typical SNG earth terminals transmit at E.I.R.P. levels that can often 

be as much as 13 dB higher than VMES terminals.  In all of these cases, such FSS Ku-band earth 

terminals operate today everywhere in the United States, usually with little or no restriction. 

B. Operational Concerns Can be Mitigated through Such Steps as Transmitter 
Muting and Professional Installation. 

VMES operations offer the same RF safety issues as other FSS Ku-band stations, but 

their proximity to personnel is increased due to vehicle mounting constraints.  General Dynamics 

prepared RF safety analyses as a part of its STA and experimental license applications that 

demonstrated the feasibility of VMES operations.  In operating in accordance with those 

submissions, General Dynamics has gained a significant amount of data related to the actual 

operating environment. 

General Dynamics offers its broad experience as a reference point for this RF safety 

discussion.  First, it is important to understand that the actual on-axis E.I.R.P. from VMES 

terminals is no higher than that from any other FSS Ku-band earth station supporting similar link 

data rates because VMES terminals typically communicate with other normally-licensed FSS 

Ku-band earth stations and operate with similar signal structures with similar modems.  As a 

result, the ultimate on-axis RF safety concerns are precisely the same as with other FSS Ku-band 

earth stations, such as VSATs.51   

                                                 
50  The physics and thus the link transmit parameters are the same because they operate with very similar 

signal structures into similar downlink earth terminals. 

51  This mostly affects the E.I.R.P.-density at the far field, and can then affect “general population” exposure 
rather than “occupational/controlled” exposure. 
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For a VMES terminal to be useful, it must communicate through an FSS Ku-band 

satellite.  This can only be accomplished with a relatively clear line of sight to the satellite; any 

obstruction, whether a building, a tree, or a person, would degrade the VMES uplink and 

downlink signals.  General Dynamics’ interpretation of the ESV rules is that if the downlink 

signal is not properly received, whether due to antenna mis-pointing, obstruction in the path, or 

any other factor, the transmitter should be muted.  This is also required in VSAT network 

licenses.52  Implementation of transmitter mute in VMES stations, in addition to that mandated 

for antenna pointing error, is simply a logical element of station design.53  Implementation of 

transmitter shut-off in VMES terminals whenever there is a loss of the downlink signal would 

ensure that any object that blocks the RF path, whether the object is a person, a building, or 

anything else, would quickly stop any continued radiation exposure.  This mechanism should 

then be quite effective in limiting RF radiation exposure to both people and structures that 

impinge on the VMES antenna main beam during operation.  With this transmitter mute function 

operating properly, prolonged personnel exposure, resulting from energy radiated in the 

antenna’s main beam, and thus mostly affecting the “general population” category, can be 

considered well mitigated. 

However, as the Commission rightly points out, “occupational/controlled” RF energy 

exposure is a different matter.  VMES antennas are generally mounted on vehicle rooftops, 

where they have an optimal view towards the satellite of interest.  Vehicle materials, being 

mostly metal and conductive, offer a significant amount of RF exposure protection to vehicle 

                                                 
52  Section 25.134 (h) requires VSAT operators to stop transmissions from remote earth stations when 

synchronization with the target satellite fails. 

53  Transmitter cut-outs, as used in virtually all large earth stations, are anticipated to be used in every VMES 
terminal installation. 
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occupants, but they do not protect maintenance personnel, nor do they protect passersby who 

venture near the vehicle, from levels that can potentially exceed the “general population” 

exposure level. 

As an example, the RF safety calculations performed by General Dynamics for operation 

of a 60 cm aperture terminal pursuant to its experimental authority identified the maximum 

power density at the antenna surface to be approximately 7 dB higher than the 

“occupational/controlled” exposure limits and approximately 13 dB higher than the “general 

population” exposure limits.  The gain pattern of the antennas themselves provide a reduction in 

every direction except within a very few degrees of boresight.  This potentially reduces the RF 

exposure levels to an observer within as little as a meter or two of the antenna to levels even 

below the “general population” exposure limits.  General Dynamics has conducted approximate 

RF field measurements and has found them acceptable for military purposes but has not yet 

conducted a fully instrumented RF field test to the precision required to confirm all possible 

ranges of operation. 

The military makes use of numerous vehicle-mounted RF emitters (at frequencies from 

HF through millimeter range), and is more concerned about RF safety than many uninformed 

observers might assume.54  General Dynamics’ military users have implemented suitable safety 

procedures to be used for operation and maintenance of VMES terminals.  Due mainly to the 

normal shielding provided by vehicles, and the physical separation of passersby from vehicle 

rooftops, these procedures involve steps such as transmitter mute when maintenance is 

attempted, transmitter mute when personnel are on vehicle rooftops, and transmitter mute when 

                                                 
54  It may well be that this concern is driven by an acknowledgement that the military environment will always 

demand operations in the presence of many radio frequency emitters and thus the total RF safety envelope 
is reason for concern. 
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downlink signals are degraded due to obstructions or unknown causes.  While final military 

operating procedures continue to evolve, the RF safety precautions described here appear to be 

acceptable for deployed operations. 

In the case of General Dynamics’ VMES terminals currently in operation, all have been 

professionally installed.  While this was accomplished mostly to ensure proper antenna/vehicle 

alignment and acceptable antenna pointing accuracy, it also accomplishes a higher level of RF 

safety for maintenance and operations personnel.  It has been General Dynamics’ experience that 

professional installation is imperative to ensure VMES antenna pointing accuracies are achieved.  

Thus, there does not appear to be any practical way to ensure that all aspects of the proposed 

VMES regulations – especially antenna pointing accuracy and resultant E.I.R.P.-density 

management – are achieved except through the use of professional installation.  General 

Dynamics strongly urges the Commission recommend professional installation for VMES 

subscriber antenna systems. 

C. Precautionary Labeling is Unnecessary. 

The Commission has requested comments on cautionary labeling for VMES terminals.  

General Dynamics has been operating pursuant to its experimental license without a great degree 

of hazard labeling.  In the military environment, for example, such labeling is simply impractical 

and would be immediately removed by any military user as a physical security hazard.55  Such 

operation does not appear to have increased any RF exposure risks.  Transmitter mute is 

independent of any labeling and is already fully functional to protect main-beam obstructions.  

Potential cautionary labeling intended to protect maintenance personnel is impractical due to the 

round nature of the antenna mounting structure – maintenance personnel can approach the 
                                                 
55  The apparent presence of antennas at all in some military environments can be fatal, taken in the extreme. 



 

- 58 - 

antenna from any direction, eliminating the potential value of access panel labeling or similar 

warnings.  Consumers would be expected to operate in the same way.  Even if labels were to be 

attached, maintenance could be initiated from any direction and it would be impractical to 

mandate RF safety warning labels on all surfaces of VMES terminals.  Thus, General Dynamics 

recommends RF safety labeling in VMES Operator and Maintenance documentation, so 

operators and maintenance personnel would be made aware of potential issues.   

VII. EQUIPMENT CERTIFICATION 

In the Notice, the Commission requests comment on potentially requiring equipment 

certification for VMES operations.  General Dynamics believes that the Commission's concerns 

in this regard are misplaced, and, therefore, an equipment certification requirement would be 

unnecessary. 

As the Commission describes in the Notice, certification is currently required for 

“portable earth station transceivers” and certain other small-aperture terminals.  However, 

careful analysis of the specific categories of devices requiring certification illustrates that these 

devices meet the description of “portable device” given in Section 25.129(b) as having a 

radiating structure that would be within 20 centimeters of the operator’s body when the 

transceiver is in operation, and also includes Ancillary Terrestrial Components (ATC) in the 

mobile-satellite service networks operating in the 1.5/1.6 GHz, 1.6/2.4 GHz, and 2 GHz mobile-

satellite service per Section 25.149(c).56  The Commission currently does not require equipment 

certification for FSS Ku-band terminals, including ESVs licensed pursuant to Section 25.222.57 

                                                 
56  In the latter case, ATC operation can reasonably be expected to result in radiating structures within 20 

centimeters of the operator’s body. 

57  See 47 C.F.R. § 25.222.  Current FSS Ku-band operations do not utilize radiating structures that are within 
20 centimeters of an operator’s body while in operation. 
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The history of equipment certification requirements suggests that the Commission’s 

underlying objectives are more closely related to potential RF safety concerns than interference 

mitigation.  Clearly, equipment certification has interference mitigation benefits as well.  

However, if interference mitigation were to be the major concern, General Dynamics would 

expect the Commission to have required equipment certification for large FSS Ku-band earth 

stations.58  One would thus conclude that the primary reason to consider potential equipment 

certification requirements for VMES equipment would be for RF safety concerns, such as if 

VMES devices were intended to operate within 20 centimeters of an operators’ body.  As 

discussed earlier, however, General Dynamics does not anticipate this to be the case with VMES.  

If VMES antennas are located close to operators during use, one would expect potential signal 

blockage and thus a significant degradation in the overall link performance that would greatly 

detract from the usefulness of the resulting service.  Instead, VMES operations should be 

considered more analogous to FSS Ku-band VSAT operations than ATC operations, in that 

antennas would be more than a meter from an operator’s body during transmission and antennas 

would need to be accurately pointed towards the satellite of interest. 

In extreme examples of VMES terminal design and operation, one could potentially 

envision the use of a very small, very low-gain antenna.  Such an antenna would have such a 

wide beam width than operators would be within the main beam even if several tens of degrees 

off-boresight.  An example of such a system is the Qualcomm OmniTRACS, which has operated 

successfully, without unacceptable RF safety issues and without equipment certification, for 

                                                 
58  Due to their capability of higher E.I.R.P.-density transmission, such earth stations offer a greater 

interference potential if improperly designed or operated.  Of course, these large FSS Ku-band earth 
stations are, in fact, working quite well in the current regulatory environment and not causing significant 
levels of interference.  That is the ultimate proof that the Commission’s actions are well-supported by the 
resulting efficient use of the FSS Ku-band spectrum. 
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many years.  An analysis of the links operating from such a terminal under the proposed VMES 

E.I.R.P.-density limits concludes that such links would be self-limiting because the E.I.R.P.-

density on the main beam would be significantly reduced from what might otherwise be possible 

with a larger antenna – such as a standard FSS Ku-band VSAT – simply to ensure compliance 

with the off-boresight limits.  Thus, the proposed VMES E.I.R.P.-density limits already have 

inherent RF safety advantages which are even more restrictive as VMES antenna apertures are 

reduced. 

For these reasons, General Dynamics believes that VMES terminals should be considered 

more similar to FSS Ku-band ESV and VSAT terminals than “portable earth station 

transceivers.”  VMES terminals have no greater need for equipment certification than any 

existing FSS Ku-band service, and, as such, General Dynamics requests that such a requirement 

not be imposed. 

VIII. LICENSING CONSIDERATIONS 

The Notice requests comment on licensing methods that may speed the licensing process 

for VMES operations.  General Dynamics appreciates the Commission's goal to craft rules that 

will minimize the regulatory burden on licensees and, to that end, offers the following 

comments. 

A. Blanket Licensing 

First, General Dynamics concurs with the Commission’s observation that the option of 

blanket licensing for VMES earth stations is in the best interests of VMES and other FSS Ku-

band spectrum users.59  Further, General Dynamics agrees that it is prudent to require that a 

VMES licensee maintain in the United States both a network control and monitoring center and a 
                                                 
59  See Notice ¶ 78. 
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twenty-four-hours-per-day, seven-days-per-week point of control as a prerequisite to conducting 

VMES operations in the United States.60  Such network control and monitoring facilities should 

be required to maintain spectrum utilization information, including satellite of operation, 

occupied frequencies, and modulation information, to both perform their network monitoring and 

verification functions as well as to assist in potential interference investigations.  Just as with 

other FSS Ku-band transmissions, this will ensure rapid resolution of any potential interference 

issues. 

General Dynamics anticipates that the Commission would require forms and procedures 

suitable both for individual earth station licensing and VMES network blanket licensing.  The 

nature of VMES operation is such that at least one satellite and at least one distant-end earth 

station would be required for operation.  However, since VMES earth stations will be fully 

interoperable with other FSS Ku-band earth stations, it is highly probable that the Commission 

will receive license applications which might permit a single VMES terminal to operate with an 

existing FSS Ku-band earth station operated by a different licensee than the applicant.   

B. ALSAT Authority 

Second, General Dynamics firmly recommends that the Commission grant ALSAT 

authority to those VMES operations which are fully compliant with the proposed regulations.  

Utilizing these proposed regulations, modeled on existing FSS Ku-band ESV regulations, VMES 

earth stations would fully comply with the Commission’s two-degree spacing policies.  Their 

transmissions should not require coordination.  Since E.I.R.P.-density levels would be no higher 

than those resulting from existing blanket-license VSATs and other FSS Ku-band earth stations, 

they should be afforded the same licensing flexibility.  As such, they should be granted authority 
                                                 
60  See id. 
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to operate with any U.S.-licensed satellite and non-U.S. satellites on the Permitted Space Station 

List, using the parameters consistent with their licenses.  The VMES regulation technical 

requirements would then ensure satisfaction of the Commission’s two-degree spacing policies, 

and satisfy the Commission’s ITU coordination responsibilities. 

If the Commission elects to license various classes of VMES operations, those which 

might potentially utilize lesser antenna pointing accuracy or higher E.I.R.P.-density allocations 

would likely require coordination.  Any such VMES earth station licensing classes would then 

require coordination for at least the intended satellite and may well additionally require 

coordination with specific FSS Ku-band terrestrial spectrum users.  Such coordination processes 

are very satellite-specific and thus do not warrant ALSAT authority. 

C. License Term 

 Finally, the Commission should grant VMES licenses with a term of fifteen years to be 

consistent with other licensed FSS Ku-band spectrum users.  Other transmitting earth stations are 

currently licensed by the Commission for a term of fifteen years.  Nothing inherent to VMES 

operations should result in any recognizable E.I.R.P. difference from any other class or type of 

FSS Ku-band earth stations in any way. 

D. Form 312 Issues 

 Fortunately, FCC Form 312 already provides for all of the information that should be 

required for filing a VMES license application, other than a specific “Type of Station” check 

box.  FCC Form 312 does have a check box under Item 25 Type of Station for “f. other 

(Specify)” which is apparently the method the Commission currently uses for submission of ESV 

license applications.  Instead of continuing to use the “other” designation,  the form could be 

augmented with additional “Type of Service” check boxes to indicate “3/6 GHz ESV,” “12/14 
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GHz ESV,” and “12/14 GHz VMES,” if the Commission believes such clarification would be 

beneficial.  Additionally, the instructions provided on FCC Form 312 direct VSAT Network 

applicants to provide a separate Schedule B “for each size or type of remote unit in the network.”  

These directions should be augmented to direct ESV and VMES applicants to submit a separate 

Schedule B for each size and type of VMES and ESV in the network.  With these relatively 

minor additions, it appears FCC Form 312 should meet the Commission’s license application 

requirements in much the same way it has for evolving VSAT and ESV networks. 
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IX. CONCLUSION 

 Based on the foregoing, General Dynamics respectfully urges the Commission to 

promptly adopt VMES service and licensing consistent with these comments. 

Respectfully submitted, 
 

GENERAL DYNAMICS CORPORATION 
 
 
 

By:   /s/  Philip L. Verveer   
Philip L. Verveer 
McLean Sieverding 
 
WILLKIE FARR & GALLAGHER LLP 
1875 K St., N.W. 
Washington, DC  20006 
(202) 303-1000 
 
Its Attorneys 
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