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Introduction

Wireless services continue to flourish and expand in the United States.  As digital services and technologies converge, new entrants are joining the highly competitive wireless market while incumbent wireless providers expand their service offerings.  New technologies are set to debut over the next several years, making use of licensed as well as unlicensed spectrum bands.  These new technologies, as well as recent and upcoming spectrum auctions, will likely ensure that competition among wireless service providers remains vibrant.  

This article addresses regulatory and technology developments in the wireless sector.  It provides a broad overview of some of the services on the horizon in licensed spectrum bands, as well as a summary of promising new unlicensed technologies.  Finally, the article describes several key regulatory issues that are shaping wireless deployment across the country.  
I.
Licensed Spectrum


A.
The 700 MHz Auction and the Digital Television 




Transition

In February 2006, President Bush signed legislation establishing a hard deadline–February 17, 2009–for the end of the digital television (DTV) transition.
  After this deadline, all U.S. television stations will broadcast solely in a digital format that can only be viewed by consumers who have acquired a DTV-capable television or an analog converter.  Once the DTV transition is complete, broadcasters will return the spectrum previously used for certain analog broadcasts to the FCC.

The FCC is required to begin auctioning 60 MHz of the newly available spectrum for advanced commercial wireless services by January 28, 2008.
  Some of this spectrum has also been set aside for public safety uses.  Located at 698-806 MHz, the returned spectrum is known as the “700 MHz Band.”  The FCC released several Notices of Proposed Rulemaking (“NPRMs”) in 2006 regarding the returned spectrum, seeking comment on the appropriate service rules and band plans for the 700 MHz band licenses.  The 700 MHz auction is expected to be highly competitive:  traditional wireless carriers will be looking for additional spectrum to provide mobile broadband and video services, while new entrants with innovative services will be vying for the same spectrum.  


B.
Advanced Wireless Services Auction


The FCC’s advanced wireless services (“AWS”) auction concluded in September 2006 with 104 bidders winning 1,087 licenses in the 1710-1755 MHz and 2110-2155 MHz spectrum bands.  Net bids for these commercial licenses totaled $13.7 billion.  The licenses have flexible-use service rules, and licensees are likely to provide a variety of services with the licenses, including mobile broadband.  Prior to the auction, the FCC adopted new designated entity (“DE”) rules for small businesses seeking bidding credits.  The new rules affect the amount of spectrum that a DE can lease or resell to others and impose more restrictive penalties for transferring or assigning licenses owned by DEs to non-DEs.
  

The FCC is also planning to auction AWS spectrum in two other bands.  It commenced a rulemaking in September 2004 (WT Docket No. 04-356) proposing service rules for the 1915-1920 MHz band paired with the 1995-2000 MHz band (the “H Block”), and the 2020-2025 MHz band paired with the 2175-2180 MHz band (the “J Block”).  In September 2005, the FCC designated the 2155-2175 MHz band for AWS to encourage the rapid introduction of high-value services in the band, but it has not commenced a rulemaking for the band as of yet.


C.
Air-to-Ground Services

In June 2006, the FCC concluded its auction of two nationwide 800 MHz air-to-ground licenses.  The new licensees will be able to provide certain broadband services (including broadband Internet access) aboard airplanes.  The licensees could also allow travelers to use their mobile phones during flight, if the FCC and FAA decide to allow in-flight mobile phone use.  


D.
MSS/ATC Services

In 2001, mobile satellite service (“MSS”) providers requested FCC approval to offer an “ancillary terrestrial component” (“ATC”) terrestrial wireless service.  Functionally, ATC is similar to traditional CMRS offerings from wireless carriers.  The MSS providers argued that they needed the ATC in order for their businesses to survive.  CTIA opposed the MSS request and argued that the MSS providers were looking for free spectrum (and should instead use the spectrum for its intended satellite purpose), whereas wireless carriers had to pay billions of dollars for comparable frequencies.  It recommended that the FCC auction off the spectrum for terrestrial use.

The FCC authorized ATC services in 2003, and MSS providers are slowly rolling out these services.  For example, MSV, an MSS in the L-band, has scheduled additional satellite launches that, when in place, will allow it to offer a nationwide mobile broadband service based on the ATC model.   Such services could provide significant competition to existing wireless carriers in the market for broadband services.


E.
Other Mobile Video and Audio Services

Several companies have begun to deploy one-way wireless networks to deliver high-quality, live, multi-channel video and audio programming to cell phones, Blackberries and other mobile and portable devices.  The developers of these networks believe that consumers’ appetites for video and audio programming while on the move will increase as the traditional mobile carriers continue deploying their 3G data networks.  They anticipate that traditional mobile networks will experience capacity problems because the 3G data networks are two-way, “unicast” networks requiring a subscriber to reach out into the network to request the content, which is then sent back to the subscriber via the network.  The resulting increases in two-way data traffic (especially as consumers attempt to access more general interest content such as sports and news) could ultimately make the 3G networks less reliable.

In anticipation of this problem, companies such as Qualcomm (MediaFLO), Crown Castle International (Modeo), and Aloha Partners (HiWire) have begun to develop one-way, multi-casting networks using spectrum acquired in FCC auctions.  The emergence of mobile multi-casting networks creates a significant opportunity for the traditional mobile carriers to increase the quality and breadth of the content they provide to their subscribers, without exhausting 3G network capacity and compromising 3G network quality.  The impact of these new networks will be significant, however, only if the hand-held and portable devices used to receive mobile voice and 3G services today are upgraded to receive content delivered over the new, multi-casting networks.  All three multi-casting network developers are competing for distribution and content arrangements to accomplish this goal.

II.
Unlicensed Technologies


A.  TV “White Spaces” Proceeding

In May 2004, the FCC issued an NPRM (FCC 04-113) proposing to permit unlicensed radio transmitters to operate in specific portions of the broadcast television spectrum, ranging between 76 MHz and 698 MHz (channels 2-51), at locations where the spectrum is not being used, popularly known as television “white spaces.”  

Proponents note that, even after the completion of the DTV transition, only a fraction of the 294 megahertz of “prime” spectrum allocated to DTV services will actually be used in most markets, and that unlicensed use of this spectrum would enable the provision of broadband access at lower cost.  According to equipment manufacturers, spectrum-sensing technology could be used to ensure that the unlicensed devices do not operate on channels that are in use by broadcast licensees.  Fearing interference to TV reception, however, broadcasters have voiced strong opposition to the proposal and have explained that, for various technical reasons, existing spectrum sensing technology cannot provide adequate protection to TV reception in all locations.  Other parties, including manufacturers of wireless microphones that operate within the spectrum, have criticized the sufficiency of spectrum-sensing technology.  

In September 2006, the FCC released a public notice that included a timetable for the docket.  Under the current schedule, the FCC expects to adopt technical requirements (after lab testing) for the unlicensed devices by October of this year.  It expects products to be available for sale by February 2009.  The timetable seemed to be well-received by both sides:  proponents were pleased to finally have target dates for the opening of the white spaces, and opponents were comforted that the FCC plans to finalize interference protection rules only after actual FCC lab tests are conducted.  


B.  Wi-Fi and WiMAX Developments

Municipal Networks.  The provision of unlicensed WiFi coverage is at the center of a debate pitting the telecom and cable industries against a growing number of municipalities around the country that want to build and operate their own city-wide WiFi networks as a means of ensuring affordable wireless broadband access to their citizens.  Concerned by the potential for an uneven competitive playing field, telecom companies have lobbied state legislatures – with some success – to pass statutes prohibiting municipal telecommunications networks.  In 2004, the Supreme Court dealt a setback to municipal WiFi proponents.  In Nixon v. Missouri Municipal League, the Court determined that Section 253 of the Telecommunications Act of 1996 – which preempts state or local laws that effectively prohibit any entity from providing a telecommunications service – could not be used to protect municipal-operated networks from state legislation.  

The lobbying on this issue will no doubt continue.  In some states, legislatures may reach a compromise, as they did in Pennsylvania, where state law provides a right of first refusal to local exchange carriers for the construction of broadband networks, but permits municipalities to proceed with their own construction if the commercial network is not built within 14 months.  At the Federal level, in 2006 the House passed telecom reform legislation which would both protect the ability of municipalities to provide broadband service and ensure that they competed fairly against commercial providers.  The Senate Commerce Committee included similar language in its 2006 version of the telecom reform legislation.  Neither bill made it through Congress, and it is unclear whether similar bills will be introduced this year.  

Unlicensed Mobile Access.  Wireless Fidelity (“WiFi”), operating in the 2.4 and 5 GHz bands using any one of the various 802.11 standards, remains one of the fastest growing segments of the communications industry.  We are beginning to see the first wide-scale integration of WiFi technology into offerings by the major wireless carriers.  T-Mobile, for example, now offers dual-mode handsets which can operate on both licensed and unlicensed spectrum, with the ability to seamlessly handoff calls between the carrier’s network and WiFi networks.  With this new technology – dubbed Unlicensed Mobile Access (“UMA”) – deployed in handsets and on the network, subscribers are able to use their handsets on their home networks and in hotspots without using cellular minutes, then switch to their carrier’s licensed networks when venturing beyond the range of the WiFi.  

Under this model, carriers are able to unload much of the data-intensive traffic off of their networks.  Such offerings may also help wireless carriers convince subscribers to eliminate their home wireline connections.  As more wireless traffic moves from licensed voice to unlicensed data networks, new regulatory challenges and opportunities may arise.

WiMAX.  Worldwide Interoperability for Microwave Access (“WiMAX”), based on the IEEE 802.16 standards, provides data rates equal to or greater than current WiFi data rates, but at distances of several miles (up to 30) rather than a few hundred feet.  WiMAX, capable of supporting fixed and mobile applications, is expected to become a last mile solution for broadband access, including last mile delivery of video programming.  Worldwide, WiMAX has been targeted for one unlicensed band, 5 GHz, and two licensed bands, 2.5 GHz and 3.6 GHz.  In the U.S., the unlicensed spectrum rules at 5.8 GHz make WiMAX possible, but power limits reduce the coverage distance achievable.  The band is also less advantageous than lower bands for non-line of site applications.  

In 2005, the FCC adopted rules to open the 3.65-3.7 GHz band to an unlimited number of non-exclusive, nationwide 50 MHz licenses, which the FCC anticipated could be used to provide WiMAX.  Some parties, however, have complained that the non-exclusive use and the “contention-based” protocol adopted will make WiMAX unworkable in the band.  (The rules are under reconsideration and no licenses have yet been issued.)

WiMAX is expected to get its first substantial start in the U.S. in the Broadband Radio Service (“BRS”) spectrum at 2.5 GHz.  Sprint Nextel, the largest holder of BRS licenses, announced in 2006 that it will build a 4G WiMAX network that it expects to cover a population of up to 100 million people by the end of 2008.  Clearwire, another BRS licensee, also announced that it will use its spectrum to deploy a WiMAX network.  Equipment is expected to become available shortly.


C.  Bluetooth and Ultra-Wideband

Bluetooth and ultra-wideband (“UWB”) are two examples of unlicensed wireless technologies used to create short-range wireless personal area networks.  Bluetooth, operating at 2.4 GHz and typically providing data rates of around 720 kbps over a distance of a few feet, is the better-established of the two technologies.  UWB, operating between 3 – 10 GHz, provides much greater data rates and a somewhat larger transmitting distance.  First authorized by the FCC in 2002, the initial deployment of UWB in consumer goods is expected in the form of “Wireless USB,” which will enable consumers to replace the tangle of wires connecting their computer with its peripherals.  Meanwhile, engineers are working on a marriage between Bluetooth and UWB, with the resulting high-speed Bluetooth chips expected to be deployed in mobile phones, cameras, laptops and other devices starting in 2008.  


D.  Access Broadband Over Power Line (“Access BPL”)

Slowly emerging as an alternative broadband delivery mechanism, Access BPL is a carrier current system installed and operated on an electric utility service.  Access BPL, which can be implemented as either a wired or wireless technology, is regulated under the FCC’s Part 15 unlicensed rules for both radiated and conducted emissions.  

In August 2006, the FCC issued an order (FCC 06-113) responding to a number of petitions for reconsideration of its BPL rules adopted in 2004.  The 2006 order largely reaffirmed the existing rules and denied requests by amateur radio operators, broadcasters and aeronautical industry interests for greater protection.  Under the reaffirmed rules, notice of BPL deployments must be provided in a public database at least 30 days prior to the deployment of equipment, and a reduction of 20 dB below normal Part 15 emissions limits will be deemed to constitute adequate interference protection for mobile operations.  In November 2006, the FCC classified BPL-enabled Internet access service as an information service under the Communications Act.    

III.
Regulatory Trends and Policy Issues


A.  Preemption

The Communications Act prohibits states from regulating the entry or “rates charged” for commercial mobile services, but allows them to regulate “other terms and conditions.”
  Recent actions have spawned debate over the Communications Act’s division of authority between state and federal regulators.  The wireless industry has urged Congress and the FCC to preempt state regulation of wireless services, citing a growing “patchwork” of (sometimes conflicting) state obligations.  States have responded that such regulations are necessary to protect consumers, particularly in light of recent consolidation in the wireless industry.  In particular, state efforts to regulate early termination fees and dictate specific billing practices have led to the two pending FCC proceedings described below.   

Truth-in-Billing.  The FCC’s truth-in-billing rules establish detailed billing procedures and restrictions that are designed to protect customers from confusing or misleading billing practices.  Prior to 2005, wireless carriers were explicitly excluded from coverage under most of the truth-in-billing rules, and were only required to:  (1) clearly identify the name of the service provider for each charge, and (2) display a toll-free inquiry number for customers on all “paper copy” bills.  In May 2004, the FCC released a Public Notice seeking comment on a petition filed by the National Association of State Utility Consumer Advocates (“NASUCA”), which asked the FCC to prohibit wireless carriers from using line-item charges on customer bills to recover their costs for various federal, state and local regulatory obligations.  

In response to the petition, the FCC issued an Order in March 2005 that declined to prohibit line-item charges, but extended additional truth-in-billing rules to wireless carriers.  Specifically, it required billing descriptions to be brief, clear, non-misleading, and in plain language.  The FCC also determined that it is misleading to represent discretionary line-item charges as taxes or government-mandated charges, and that any line-item charges to recover a specific government fee must conform to the amount that the government authorized to be collected.  In addition, the March 2005 Order preempted any state regulations that either required or prohibited the use of line-item charges for wireless services under section 332.  The FCC also adopted a related Further Notice of Proposed Rulemaking regarding additional truth-in-billing issues.

NASUCA and the Vermont Public Service Board appealed the March 2005 Order in the Eleventh Circuit.  In its July 2006 decision, the court held that the presentation of line-items on wireless bills constitutes “other terms and conditions” that are subject to state regulation.  As a result, it concluded that the FCC did not have authority to preempt states from requiring or prohibiting the use of line-item charges, and the court vacated the preemption ruling.  It also remanded the case back to the FCC.  Any petition to the Supreme Court for review of the Eleventh Circuit’s decision will be made by the end of February 2007, but the Eleventh Circuit’s decision may hinder further FCC attempts to limit state regulations on this issue.  

Early Termination Fees.  In 2004, wireless customers in South Carolina filed a class action lawsuit against their wireless carrier, SunCom, challenging its early termination fees (“ETFs”).  In response, SunCom argued that the Communications Act preempted the court from adjudicating the matter because the ETFs are part of the “rates charged” for cellular service.  Instead of ruling on SunCom’s objection directly, the court ordered SunCom to file a petition with the FCC seeking a declaratory ruling regarding whether ETFs are “rates charged” under the Communications Act.

As ordered, in February 2005, SunCom filed with the FCC a petition for declaratory ruling that: (1) ETFs are “rates charged” as defined in Section 332(c)(3)(A) of the Communications Act, and (2) states are preempted from regulating ETFs.  CTIA filed a similar petition in March 2005 in response to a growing number of class-action ETF lawsuits filed against various wireless carriers around the country.  Although the FCC has not yet resolved the issue, Chairman Martin recently stated that he expects the agency to issue a decision on the petitions later this year.  

Last year, a Senate bill would have granted the FCC greater authority over states and localities to regulate the “terms and conditions” of wireless service.  This wireless preemption provision, which would also have required the FCC to adopt customer service and consumer protection requirements, stirred great opposition from state regulators.  The bill did not pass, and no new bills on this issue have been introduced in the current Congress. 


B.  Roaming

Currently, the FCC’s only rule concerning wireless roaming requires wireless carriers to allow customers of other wireless carriers to contract with the roamed-upon carrier, via credit card, to obtain roaming services.
  This obligation to provide “manual” roaming has largely been superseded in a world of nearly ubiquitous “automatic” roaming agreements, which automate the availability of wireless services to customers of one wireless carrier when they are in the service territory of the roamed-upon carrier.  In light of changes in the wireless industry, including carrier consolidation, the FCC opened a proceeding in 2005 to consider whether it should expand its wireless roaming rules to require carriers to offer automatic roaming to other carriers with compatible technologies.  

The FCC has yet to issue a decision in this proceeding.  National wireless carriers argue that they have generally treated smaller, mid-sized, and regional carriers fairly in automatic roaming negotiations.  Smaller wireless carriers and their associations are continuing to press for an automatic roaming rule, however, citing recent consolidation and the potential corresponding distortions in market incentives for larger carriers to continue providing automatic roaming access to smaller carriers.


C.  Emergency Alert Service

In September 2006, federal port security legislation that passed the House and Senate included provisions establishing the Warning, Alert, and Response Network (WARN), a national emergency alert service that will operate over a wide variety of technologies, including wireless devices.
  The WARN Act creates a National Alert System for emergency situations and allocates approximately $100 million to the WARN alert service.  The wireless industry has supported the measure because, unlike other legislation and FCC proposals, participation in the WARN is voluntary for carriers.  The President signed the WARN Act into law in October.

Pursuant to the WARN Act, the FCC has established a Commercial Mobile Service Alert Advisory Committee.  The Committee is currently developing recommendations on technical standards and protocols for CMRS providers that wish to participate in the alert system.

 
D.  New Spectrum Sharing Proposals

Although spectrum auctions remain the FCC's primary means for assigning commercial spectrum, two new entrants, M2Z and Cyren Call, have proposed unique public-private spectrum partnerships as a means to gain access to spectrum outside the auction process.  The proposals of M2Z Networks and Cyren Call may lead to other “shared-use” approaches to spectrum management.  In addition, the FCC and NTIA have proposed a spectrum sharing test-bed, which would facilitate sharing between federal and non-federal users.

M2Z Proposal.  On May 5, 2006, M2Z Networks, Inc. (“M2Z”) filed an application with the FCC to construct and operate a nationwide broadband wireless network using unpaired spectrum in the 2155-2175 MHz band.
  In its application, M2Z stated its intention to make available free, advertising-supported broadband Internet access to consumers, businesses and public safety organizations across the country.  To make this service possible, M2Z requested an exclusive, 15-year license to operate in the band.  In return for being granted the spectrum license, M2Z proposed that it be required to fulfill a number of obligations regarding network build-out, mandatory filtering of obscene and indecent material, and the availability of the network for public safety communications interoperability.  Finally, M2Z committed to making an annual spectrum usage fee payment to the U.S. Treasury equal to five percent of the revenues received from a “premium,” subscription-based service M2Z plans to offer in addition to its free, advertising-supported service.

On September 1, 2006, in an effort to force a timely resolution to its spectrum license request, M2Z followed up its license application with a forbearance request.
  The FCC is required under the forbearance statute to resolve forbearance requests within 12 or 15 months.

  The FCC is likely to seek public comment on the application and/or the forbearance request, with wireless carriers likely to oppose the M2Z requests on the grounds that the spectrum at issue should be assigned via auction.  M2Z and its allies are likely to argue that the FCC has an obligation, under Section 309(j)(6)(E) and the forbearance statute, to avoid mutual exclusivity and grant M2Z’s license request on an expedited basis.

Cyren Call Public Safety Proposal.  Cyren Call Communications filed a petition for rulemaking in April 2006 that asks the FCC to set aside 30 MHz of spectrum in the upper 700 MHz band for a public safety network that the private sector would build and share with public safety first responders.
  Cyren Call envisions a public-private partnership with commercial operators that would underwrite network-infrastructure deployments in the 700 MHz band.  First responders and others would have preferential access to the network during emergencies, but would otherwise occupy a very small portion of the network’s capacity to satisfy their day-to-day public safety needs.

The proposal has been met with mixed reactions, receiving support from numerous and influential public safety advocates, but concern from CTIA, most commercial wireless providers and some lawmakers.  CTIA and many of the major wireless providers have argued that the FCC must assign spectrum sought by Cyren Call via auction. 

Although the FCC put the proposal out for public comment, it denied the Cyren Call petition before the comment period ended.  In its Order, the FCC stated that it did not have the authority to implement Cyren Call’s proposal, given Congress’ requirement that the FCC auction off the 700 MHz spectrum by early 2008.  Cyren Call has continued to lobby Congress to change the 700 MHz auction requirements, but no bills have been introduced as of yet.  

Spectrum Sharing Test-Bed and Spectrum Management Advisory Committee.  As part of the Bush Administration’s Spectrum Policy Initiative, the National Telecommunications and Information Administration (NTIA) in 2004 proposed a Spectrum Sharing Innovation Test-Bed to explore technologies and procedures that may enable more government and commercial users to co-exist in the same band.  The test-bed could be used to test and improve dynamic spectrum access techniques and technologies such as cognitive (“smart”) radios, and to streamline the spectrum coordination processes between federal and non-federal users.  The proposal called for NTIA and the FCC to each designate 10 MHz of spectrum in which both federal and non-federal assignments could be made.  

NTIA and the FCC both sought comment on this proposal in 2006, and comments from a wide variety of interested parties were received.  No apparent consensus emerged on the spectrum bands to be designated, however, which may prove to be a difficult task.  Two years after the test-bed is established, NTIA and the FCC are to report on their findings and suggest appropriate procedures for expanding the sharing program to other bands.   

NTIA has also established a Spectrum Management Advisory Committee as part of the Administration’s Spectrum Policy Initiative.  The Committee will make recommendations to advance new wireless technologies and services, expedite access to broadband services, and promote other goals such as public safety preparedness and the digital television transition.  The Committee will also recommend long-range spectrum planning strategies.  Dale Hatfield, an adjunct professor at the University of Colorado with four decades of telecommunications policy and regulatory experience (including as Chief of the FCC’s Office of Engineering and Technology and NTIA’s Acting Administrator), has recently been selected to Chair the Advisory Committee.  

  
E.  Other Issues

Other issues that affect telecommunications and broadband providers more generally, such as universal service, intercarrier compensation, customer proprietary network information (“CPNI”) and pretexting for call records, and net neutrality are also important to wireless carriers.  Although wireless carriers are active in these proceedings, the issues are beyond the scope of this paper.

�	S.1932, 109th Cong. § 3002 (2006).


�	47 U.S.C. 309(j)(15).


� 	The new rules are subject to pending petitions for reconsideration and a pending appeal in 	the Third Circuit.


�	See 47 U.S.C. § 332(c)(3).
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� 	See Pub. L. No. 109-347, 120 Stat. 1936-1943 (2006).


�	See Application of M2Z Networks, Inc. for License and Authority to Provide a National Broadband Radio Service in the 2155-2175 MHz Band (filed May 5, 2006) (“M2Z Application”). 


�	See Petition of M2Z Networks, Inc. for Forbearance (filed Sept. 1, 2006) (“M2Z Forbearance Request”).  In its forbearance request, M2Z indicated that it holds an authorization to operate as a telecommunications carrier pursuant to Section 214 of the Communications Act, and therefore qualifies to submit such a forbearance petition.  See M2Z Forbearance Request at 2, n.3. 


�	See 47 U.S.C. § 160(c). 


�	Reallocation of 30 MHz of 700 MHz Spectrum, Petition for Rulemaking submitted by Cyren Call Communications Corporation (filed April 27, 2006).
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