
AT&T’s 5G Lab Lays the Foundation for 5G

F
ollowing the approval of the 5G New Radio (NR) 
non-standalone speci� cation in December and the 
standalone speci� cation in June, 5G is quickly, 

although quietly, being deployed, moving from modest lab 
and � eld trials to what will become highly visible commer-
cial o� erings to paying customers in often non-ideal envi-
ronments: cities, towns and rural stretches with leaves, 
rain and snow, energy-e�  cient glass, moving vehicles and 
non-line-of-sight links. Turning the academic theory of 5G 
into the promises we read about—multi-Gbps broadband, 
connected and autonomous vehicles, nearly every object 
sending data to the cloud—o� ers both potential and 
challenge, causing mobile operators to invest billions in 
this next-generation network.

AT&T, serving some 90 million U.S. subscribers, has 
declared it will be the � rst to deploy mobile 5G by the 
end of 2018, fully conforming to the 3GPP standard, 
operating at mmWave frequencies and initially in 12 
U.S. cities. As 5G smartphones will not yet be available, 
early adopters will use 5G “pucks” tethered via Wi-Fi to 
their existing phones or computers. The infrastructure 
hardware is frozen and now being deployed, although the 
software will be updated as the 5G standard evolves.

This commercial 5G launch will take the e� orts of thou-
sands of AT&T employees, following hundreds doing the 
R&D to establish feasibility and de� ne the network archi-
tecture. One core team behind this e� ort has been a dozen 
or so engineers in Austin, led by David Wolter. Known as the 
5G Lab, the team’s mission was to evaluate the architec-
tural trade-o� s to optimize the system-level performance 
of AT&T’s 5G network. The � rst step: understanding the 
propagation characteristics of the new frequency bands. 
The team combined simulation using internally-developed 
tools with measured data to model link performance. The 

next step: extending the analysis to assess and optimize 
network performance.

Key to making 5G robust—and much of the fun and 
grati� cation from the role—comes from conducting 
measurements in the � eld. To help characterize propa-
gation, the 5G Lab developed the “Porcupine,” a channel 
sounder that acquires and processes data in real-time, 
which the lab uses to develop channel models for o�  ce, 
outdoor and arena environments. From their nine-story 
o�  ce building, the team tests links to beta 5G users at 
nearby businesses, apartments and a church, as well as 
performing drive testing along a mile-long route around 
the building. Data collected from these nearby tests has 
been supplemented with � eld trials in Kalamazoo, South 
Bend and Waco. To acquire more real world data, AT&T is 
building a larger test site at another location, with more 
telephone poles for mounting small cells and a longer road 
for testing V2X and autonomous vehicles.

Among its duties, the 5G Lab provides data and recom-
mendations to support AT&T’s standardization e� orts 
with the 3GPP, other bodies and industry groups such as 
the NYU Wireless 5G Summit. The team has contributed 
more than 330 technical papers and been granted 15 
essential patents.

The Lab maintains close relationships with network 
equipment manufacturers such as Ericsson and Nokia, to 
keep abreast of and steer their developments. The team 
also devotes time to the component companies developing 
the building blocks for 5G, as it’s vital to understand the 
capabilities of the underlying technologies—particularly 
considering the nascent maturity of mmWave.

While the world awaits 5G, much of the 5G Lab’s work is 
complete. Con� dent that the technology will work, the team 
is looking to the next challenge. Is it too soon to say 6G?
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