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Slight shifts within the European Union (EU) and increasing interest from North American manufacturers and users are gradually opening doors to cooperation on satellite navigation. Discussion at the podium and in the hallways of the recent Institute of Navigation (ION) GPS 2002 conference reflected a more cooperative tone among U.S. and European officials and favorable attitudes toward dual GPS-Galileo receivers. 

The overall sense of greater openness to Europe’s Galileo global navigation satellite system (GNSS) and willingness to treat it more seriously is doubtlessly tied in part to the March 26, 2002, endorsement by the European Council of Transport and Telecommunications Ministers. The ministers voted unanimously to release c450 million from the EU’s Trans-European Network program to fill out the total c550 million contribution from the EU towards the development phase of the project. 

The other half of the money for the Galileo design, validation, and development phase will come from the European Space Agency. The ESA portion of funding, however, is in limbo at the moment, though it should be released soon. (See sidebar, “The Embar-rassment of Riches.” ) A consensus is forming around the notion that dual GNSS systems might be useful, if fully compatible. Such observations, however, are always predicated on whether or not the EU will be able to finish the financing and work out its differences with the United States. 

Some of the thaw might also be due to an undercurrent of change within the EU. Conversations with numerous EU officials and delegates left the impression that the EU was looking at the business case for Galileo more realistically and that a shift might occur on the essential issue of the proposed overlay of Galileo’s Public Regulated Service (PRS) on the new GPS military code. 

PRS, M-code

The proposed overlay of PRS on the new GPS military M-code is unquestionably a potential showstopper for EU/U.S. cooperation. Of the five services now proposed for Galileo, PRS is intended for use by police, emergency workers, and national security services. Under the draft plan put forth by the European Commission (EC), one of the signals for the PRS would either directly overlay or straddle the new military M Code centered at 1227.6 MHz. 

The United States wants to be able to jam the Galileo signal in times of conflict to keep it from being used by enemy forces. But a PRS signal at this location cannot be jammed without also jamming the M-code. The problem would affect anyone using GPS-based equipment, including U.S. allies in NATO. The current pro-defense climate in the United States — certainly in Washington but also at the street-level — makes removal of the proposed overlay essential to future cooperation. 

Officially, the EC’s motive for the overlay is primarly technical. As explained to GPS World by a key EU official, if the signal is placed elsewhere it would eat into the frequency margins of the other signals. “If we don’t overlay the future M code we would need to put the PRS on something different. It would diminish the robustness of the other signals for commercial use,” he said. 

The official, speaking on condition of anonymity, also acknowledged the political and business reasons for the overlay: the EU wants to deny the United States the ability to jam unless it has input into the decision. “One argument behind Galileo is the independence of your system,” said the official. “By overlaying the future M-codes of GPS, we ensure that there will be a joint mechanism between the European Union and the U.S. and there will be consideration in using those military/governmental signals. If we don’t have the overlay, the Americans will be able to do whatever they want without any consultation at all.” 

In a report entitled “Status of Progress of the Galileo Program,” which it issued on September 24, the EC took a very hard line on the overlay issue, saying that no “technical or legal obstacle” exists to overlaying the M code. The report asserts that the EU can control who uses the signal effectively via encryption and requests that the United States show the same trust towards that EU that the U.S. government has had with NATO. The EC believes that a security body will be set up that can handle requests for modifying or denying the Galileo signal. 

Needless to say, neither the United States nor NATO commanders are keen on the idea of asking permission to make a wartime decision that affects military effectiveness and the lives of military personnel. 

PRS as a Poker Chip

Despite the EU’s hard stance, it appears less likely today that Galileo will break apart on the rock of PRS. What may be breaking instead is EU resolve on the matter. Significant disagreement has arisen within the Europe over the issue, according to several very well-placed EU sources. These insiders told GPS World that the matter is being pushed primarily by the French and that not all EU members agree on the need for a PRS service. Some may see the argument over PRS as a distraction with limited benefit. 

Several EU representatives at ION took pains to note that the final decision has not yet been made on which services to offer with Galileo. Indeed, according to the EC’s schedule, the decision on which services to offer will not be made until the end of this year. According to EU sources, support for PRS as presently configured is as much a negotiating ploy as a desire to build a real service with earnest customers. One of the goals may be to set up a situation where the EU has some sort of role in the decisions made about GPS — a longstanding EU objective. 

But that may not be the prize that PRS backers are going after now. According to three separate sources — including two close to the EU debates — the real reason for the push on PRS is a desire by French interests to build and sell military GPS selective availability/anti-spoofing modules (SAASMs). The French have been the major proponents of PRS and have argued vociferously for a military role for Galileo within NATO. They are seeking, sources told GPS World, to get permission to manufacture and sell the restricted SAASM sets in exchange for backing off on the M-code overlay. SAASM chipsets enable classified receivers to operate in an encrypted mode and under conditions when SA degrades unclassified equipment. Originally proposed in the early 1990s, SAASM capability is being incorporated into U.S. military user equipment and eventually most, if not all, U.S. GPS receivers — and likely those of NATO — will require SAASM. Complete sets are available for sale to allies under bilateral agreements with the United States, but only American companies actually manufacture them. 

French SAASM envy is understandable. In a paper presented at ION GPS 2002, Bernard Panefieu, head of guidance and navigation development at the French firm Thales, cited the potential market for military navigation at c1.4 billion euros over the next 10 years. French manufacturerswould certainly derive additional indirect benefit in the arms market if they could build and supply SAASM chipsets directly. 

NATO has recently become involved, a fact that does not seem to please the EC. In its September 24 update on Galileo progress, the EC mentioned that the United States sees NATO as the only forum for this discussion. It stated, however, that finding a solution comes under relations between the European Community and the United States. This seems odd when one considers that Galileo would have natural proponents within NATO who are also EU members. 

The preference for dealing only with the United States makes greater sense when seen in the context of SAASM — because licensing is done on a bilateral basis. Bilateral negotiations also make sense if the military organizations within the EU, many of whom are also members of NATO with a lot invested in GPS equipment, are not as enthusiastic about Galileo as their civil brethren. 

Based on a number of conversations with various EU experts, discontent with France appears to be increasing within the EU around the overlay issue. Other countries appear to be backing away from the pro-PRS effort, and two separate sources recently told GPS World that the M Code overlay could well be dropped altogether fairly soon — perhaps by the end of the year. 

< a Make to>Another area in which the European Community may be shifting its stance is on the question of private sector funding for Galileo. Although the EU and ESA are footing the bill for development, the much more expensive deployment phase — set to start in 2006 — currently calls for the private sector to finance most of the associated expenses. 

But the market for revenue-generating Galileo services, faced with free signals from GPS, is at best unclear. Fee-for-service operations may not be able to offer enough of an advantage to be worth the price. Some users, such as aviation or maritime companies, may be forced by law to use officially sanctioned equipment or services and pay for the privilege. 

A fee could also be charged for the use of Galileo patents. But the mass market is where the real money lies. A recent study by ESYS Consulting of Surrey, England, pegged the world market for cell phones with GNSS capability at c20 billion in 2010, growing to Euros87 billion by 2020. Although revenue estimates were not included in the study, the number of GNSS units expected to be installed in commercial vehicles and cars is also impressive. Unfortunately those numbers do not translate into euros in the EU’s pocket. The figures for the cell phone market reflect the price of the phone, not the chipset or services. 

A very real possibility exists of a surcharge being assessed on GNSS receivers sold in Europe, as Oliver Onidi, head of the EC’s Galileo unit in the EC Directorate General for Transportation and Energy, told ION attendees. Europe, however, accounts for only part of the global sales of cell phones. 

The ESYS market study also assumed that all of the phones sold in 2020 — just under a billion worldwide — would have dual GPS-Galileo receivers. This seems possible but very optimistic. In any case, the EU has no guarantee that all the dual receivers are going to be made by companies in Europe. It’s hard to see how the EU could make any money on receivers not manufactured or sold in Europe. The same logic would apply to other types of equipment incorporating GNSS as well. The bottom line is that it is hard to see an easy way for the Galileo system to recoup its costs directly and still make a profit for a concessionaire. 

This doesn’t mean that Galileo isn’t worth doing, though — only that private companies are unlikely to be the means of getting it off the ground financially. Some sources in key positions spoke candidly to GPS World on this subject, expressing their belief that the EU governments and ESA member-states would eventually agree to fund the deployment of the system as well as the development phase now under way. Public funding could be a very good thing for Galileo. The current plan’s assumption of substantial private investment leaves the fate of Galileo largely in the hands of market forces — which don’t appear to be terribly friendly. Not having to depend on the largesse of investment by for-profit firms would reduce the risk to the project and puts the EU in a stronger position. 

Nonetheless, the official plan is still in place. The EU is moving to set up a Joint Undertaking (JU) — the cooperative organization that will manage Galileo for the time being and select the Galileo contractors. The JU will have an executive committee, described by one EU official as being comparable to a board of directors, which will include representatives of both the EC and ESA. The EC and ESA would also be part of a JU advisory board. Both bodies will provide input to the JU executive director. That person, said an EU source close to the process, would have great autonomy to direct the JU’s activities — including trying to find private sector backers and an organization to operate the system once it is deployed. 

The JU has roughly two years to work with the private sector and divine the market. In one sense, public funding of Galileo could be bad for U.S. interests Those American companies hoping to get contracts to develop or build Galileo will find their chances significantly smaller if the system is government funded — a fact confirmed by a high-level Galileo official. 

Part of the goal of Galileo is to develop in-house technical capabilities. Europe would rather fund development and develop its own skills in critical technologies areas rather than buy those capabilities from the United States or others sources outside the EU. 

Spectrum Issues 

Galileo is also looking much more certain as far as the frequencies needed for the system are concerned. The previous World Radio Conference (WRC) hosted by International Telecommunication Union (ITU) in 2000 granted RF spectrum for navigation services, clearing a path for the European system. With the exception of the M-code overlay, Europe and the United States should have more uniting than dividing them in matters of spectrum. 

That lack of controversy makes the tone taken on spectrum issues in the September 24 EC communiqué seem odd. Specifically, the report suggested that at the WRC, being held June 6 through July 4 in Geneva, the EU would have to work with other countries to protect the flexibility of Galileo. “We must . . . prevent countries such as the United States or the Russian Federation or organizations such as the International Civil Aviation Organization [from] imposing excessive restrictions on the frequency spectrum already allocated to Galileo.” 

Although U.S. opposition to the M-code overlay is a given, all of the U.S. officials who spoke to GPS World about the matter were puzzled by the report’s tone, saying that nothing really substantive was left to work out on GNSS spectrum. One went so far as to suggest that the “put-up-your-dukes” rhetoric was for internal European consumption as a way to build support for Galileo. EU representatives did not return calls on the matter by press time. 

Launch Plans

One other spectrum-related issue remains that the EU will have to address in order to meet the ITU strictures: it will have to put satellites up and broadcast a Galileo signal fairly soon to demonstrate its seriousness about building the system. Under the ITU rules granting the frequencies, the EU needs to launch a satellite that uses the new frequencies as intended by 2005. Failing that, the frequencies could technically be used by someone else for the same type of services. 

China is a possible rival for the spectrum. ESA — which is overseeing design, construction, and launch of the Galileosats — intends to work with an existing satellite platform to cut development time, Manfred Lugert, Galileo ground segment manager at ESA told GPS World. The invitation to tender (a call for contract proposals) was released the week of September 16. 

ESA expects the proposals in by November 18 and plans to issue a contract by the end of this year. Under the current schedule a test satellite is to be in place by the end of 2005 — meeting the deadline. There will be four spacecraft initially, orbiting in two planes. The four will constitute the start of the system, with the ground segment and the spacecraft being specifically designed to allow for scaling up, said Lugert. Although the spacecraft will incorporate atomic clocks, the navigation payload may not be able to generate all of the proposed signals. 

Although the work must certainly be done promptly, making first launch in 2005 does not appear to be a do-or-die situation and some question even remains about the precise date for completion. The real point of the ITU rule is to force out those organizations that are not serious about actually building satellites. That does not appear to be the case with Galileo, and both U.S. and EU officials say an extension is a possibility should European program fall behind schedule. 

All in all Galileo is proceeding, and observers in the United States — at least among the manufacturing sector and user community — are starting to consider it in their plans. Even U.S. government officials seem to be sensing a change in the wind at home and may be belatedly softening their stance in some areas — holding firm on M-code, but backing away from the “Galileo is a waste” position taken in earlier years. 

Many European participants at ION GPS 2002 seemed to think that the real value in Galileo was in the technology development and the opportunity to supply civil user equipment. As a result, consensus is building around the need to shift to all-public funding. It also appears that the M-code overlay issue, certainly a irritant to the United States, is gradually being seen as an irritant by members of the EU as well — in any case, certainly a source of delay. 

What happens next is really up to the Europeans. The shift on these issues is already happening in the larger community. An official change in rhetoric might help speed Galileo along. 

The Embarrassment of Riches

Although the European Council of Transport and Telecommunications Ministers released the remainder of their half of the E1.1 billion Galileo development budget in March, the project is still limping along because the European Space Agency has not been able to put forth its share of the money. 

It’s not that ESA is broke —just the opposite: too many countries want to fund the project. Galileo is so seriously over-popular that the rush to commitment has created a fight among the suitors that has been stalling the project. 

The member countries of ESA fund a certain number of ESA projects under a mandatory cost-sharing program. For non-mandatory programs, such as Galileo, countries are free to volunteer or not. If a nation chooses to subscribe to a project, as part of the deal, it gets back roughly the same amount of money for contracts to domestic companies working on the project. Thus, choosing and funding different space projects is directly tied to domestic employment and national technology strategies. The European aerospace industry is facing a bit of a dry spell, which makes the push for maximizing new contracts all the more intense. 

Just as important in the ESA debate is the fact that the European Union has not selected its contractors yet. As one EU official pointed out to GPS World, it is likely that subscription levels, and therefore the division of labor within the ESA contract, are going to be mirrored to some degree by the eventual distribution of the European Union contracts. Whoever gets the lion’s share at ESA can realistically expect roughly the same level of work from the EU, this source said. 

Whether this is strictly true, or the EU contracts would be used instead to balance off some of the ESA contracts (as other have suggested), remains to be seen. With two pots of money on the table, however, the stakes in this game are a lot higher than they would be otherwise. 

The four main players in this tug of war are Germany, Italy, Great Britain and France. Each initially wanted to fund 25 percent of Galileo, which left nothing for the other nations seeking to participate. 

At first, according to one well-placed EU official, Germany and Italy appeared to be vying for the largest share in order to claim the political credit of serving as the nominal leader of the Galileo project. A compromise of coleadership was suggested and rejected. The problem became more complicated as it became clear that the two nations also wanted to maximize the return to their industry. Germany eventually proposed that its contribution and return be based on its GNP – an unprecedented move. 

According to a key EU source, who spoke on condition of anonymity, the division of labor appeared to have been settled by the end of September. This insider told GPS World that Germany would fund 19 percent and each of the other three would contribute 17 percent. The remaining funding would come from the other interested nations. 

As of press time, however, the matter was still very much up in the air. Progress appeared to have been made at a weekend meeting on October 5. However, a meeting of the ESA Council on October 8 was not able to put the matter to rest. 

If ESA cannot settle the dispute, it could be referred back to the European Union council of ministers, according to a Council of Transport and Telecommunication Ministers September 24 communiqué. Despite the six-month deadlock, most observers believe that the funding will be released sometime soon. The only real issue is how much of a delay the squabble is going to cost the program. 

