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A group of developing technical standards allowing cellular carriersto use unlicensed spectrum has shown
promise in enhancing consumer services, but is already facing pushback from playersin the industry. As analyst
Mike Dano lays out, “ There’ s something fundamentally unfair about allowing cellular carriersto butt into
unlicensed Wi-Fi spectrum.” 1] While fairness issues are ever present, the sentiment assumes that the unlicensed
spaces are set aside for just the use of Wifi and other non-cellular technologies. The Federal Communications
Commission (FCC) should be agnostic as to the development in this space, especially asit considers further
action or new rules for unlicensed bands. Ultimately, what is happening in the 5 GHz band highlights the
perennial problems of interference and pricing in unlicensed spectrum that are intractable.

Currently, unlicensed spectrum is being used by device manufacturers, cable companies, mobile virtual network
operator (MVNOs), startups and others to deploy a number of services, most notably Wi-Fi and Bluetooth. Wi-
Fi has been especially attractive in the 5 GHz unlicensed bands because of the expanses of useable spectrum
that would allow next generation download speeds. Simultaneously, wireless carriers are also working to utilize
the space by deploying the cellular Long Term Evolution (LTE) technologies into the unlicensed bands.
Wireless carriers can either upgrade to the LTE-Unlicensed (L TE-U) standard, which can currently be deployed,
or can get involved in the ongoing development of the License Assisted Access (LAA) standard.

The LTE-U standard has incumbent Wi-Fi operators worried because it would not follow the Wi-Fi standard of
listening before talking (LBT), which listens into a band for other transmissions, then transmits data when that
band is free. Instead, LTE-U would search for free bands, and transmit over those bands. If none were free, it
would transmit data only over specific timeintervals, allowing others to transmit in the interregnums. For Wi-
Fi, this means the potential for less time in transmitting data which would decrease its effectiveness, but the
reduction highly contingent on how it is deployed.'? LAA would follow the LBT standard but some worry that
its deployment would have a greater footprint than Wi-Fi access points and could decrease Wi-Fi download
speeds.[3]

All participants have been actively engaged in discussion to ensure that everyone can use the unlicensed spaces
effectively.[*] Aswasfirst pointed out in 1959, interference affects both parties, and thus there is a natural
inclination for interested parties to come to a mutually beneficial agreement.[>] The coevolution of Bluetooth
and Wi-Fi, and the efforts to minimize interference between the protocols, evince this penchant for agreement.[6]

While “fairness’ gets bandied about in this discussion, no one is guaranteed exclusivity in the space. Legally,
the point of unlicensed spectrum is stated clearly in Part 15.5 of the FCC Rules, which gives no one a “vested or
recognizable right to continued use of any given frequency,” and “that interference must be accepted.” [ 7|
Unlicensed is not solely for the purpose of Wi-Fi and Bluetooth, it is open to all technologies. To think
otherwise means that government is in the business of picking winners and losers in this space, and that the
bands where Wi-Fi has been deployed should only be used for Wi-Fi.

Since the FCC put a cap on the power of unlicensed transmitters, the distance that asignal can travel is
effectively limited. Because L TE over unlicensed technologies have to conform to these standards, they will
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likely to be used in the near term for short range purposes to fill in gaps and provide capacity for constrained
networks. The technology will have to work in areas where there is high demand for al kinds of network
connections, which means that the carriers would have to accept interference from others using the same
spectrum within the same geographic region.

Here the connection between spectrum pricing and interference becomes alittle clearer. Interference is generally
illegal in licensed spectrum. Additionally, these swaths of space are able to work at higher power levels than
unlicensed allowing more geographically extensive networks to be created. As evidenced by the recent auction,
which topped $41 hillion for 65 Mhz, licensed spectrum has become highly valued to carriers.[8] Spectrumisa
highly sought after asset, especially when there are guarantees for non-interference.

On the other hand, unlicensed spectrum is effectively priced at zero. Economic theory suggests that unlicensed
should eventually fall prey to overuse.l”! Asthe thinking goes, because there is no price mechanism, thereis
nothing to limit individuals from using the asset, leading to overuse, which in this case means interference. 1%
However, the technologies deployed in unlicensed spectrum have had power restrictions, limiting the range of
networks and the potential for interference, but aso curtailing the kinds of products and business models that
can be deployed in the space.

Along with anumber of other notable computer scientists, Pierre De Vries, a noted technologist and policy
expert in this area, conducted one of the few studies exploring interference in the unlicensed 2.4 GHz space and
found that,

Based on our assessment of public reports and experimental data, we conclude that thereis currently no
evidence for pervasive Wi-Fi congestion. We do not claim that the absence of evidence of congestion
amounts to evidence for the absence of congestion. However, we do question the argument that
congestion occurring somewhere, sometimesis ajustification for regulatory intervention.| 11]

Naturally, this leadsto a question: if unlicensed spectrum is valuable, but is unpriced, then why isn’t there more
widespread interference? Interference is the direct result of extensive use, the best “market indicator” that we
have in this space, but there is little concrete evidence to suggest thisis widespread. While the LBT standard
helps to mitigate interference, there is evidence to suggest it is an inefficient standard.[>? Power limits
established in the unlicensed space effectively limit the ranges of Wi-Fi hotspots, which in turn minimizes
interference. But the power and technical restrictions are one method to manage unlicensed spectrum, even
though there are other possible configurations that could make the use of the band more efficient. Entrepreneurs
should be actively searching for alternative arrangements to manage this commons. The FCC should thus be
open to different technical protocols within the unlicensed space in order to approximate the market and ensure
efficiency since licensed spectrum, the alternative, is so costly. Especially at this early stage, agnosticism in the
protocols should be officia policy.[13]

[l Mike Dano, Verizon, T-Mobile push unlicensed LTE forward — but concerns remain,
http://www.fiercewirel ess.com/story/verizon-t-mobile-push-unlicensed-lte-forward-concerns-remain/2015-03-03
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