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The first portable cellular telephone, Motorola’s DynaTac 8000X was released in 1984. It was 13” 
tall, weighed almost two pounds, had a 30-minute battery life and cost $4000. When first 
introduced, many skeptics questioned its future viability since you could make a call from any 
payphone for a dime. Thirty-three years later making a call might be the least used application for 
today’s smart phone user, and wireless communication is integral to the operations of virtually 
every business across the globe. Historically, the gating item on the continued proliferation of 
technological innovation has been the infrastructure necessary to support it—the number of 
available telephone lines continued to be eclipsed by the demands for service, for example. 

Let’s be clear – we’ve come a long way.

(Source: Cisco)

(Source: Cisco)
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Can you imagine the concept? We actually used to use our phones to make calls! Now, more 
than 90% of what we do on these devices is related to some other type of function.

The latest Cisco Visual Networking Index report indicates just how far we’ve come when it comes 
to working with cellular, mobile, M2M, and even IoT technologies. 

Smartphone traffic will exceed PC traffic by 2021. In 2016, PCs accounted for 46 percent of 
total IP traffic, but by 2021 PCs will account for only 25 percent of traffic. Smartphones will 
account for 33 percent of total IP traffic in 2021, up from 13 percent in 2016. PC-originated traffic 
will grow at a CAGR of 10 percent, while TVs, tablets, smartphones, and Machine-to- Machine 
(M2M) modules will have traffic growth rates of 21 percent, 29 percent, 49 percent, and 49 
percent, respectively.

Traffic from wireless and mobile devices will account for more than 63 percent of total IP 
traffic by 2021. By 2021, wired devices will account for 37 percent of IP traffic, while Wi-Fi and 
mobile devices will account for 63 percent of IP traffic. In 2016, wired devices accounted for the 
majority of IP traffic at 51 percent.

Furthermore, the Cisco Mobile Data Traffic Forecast shows us that mobile data traffic and the 
number of mobile devices in the industry is only continuing to grow. 

Global mobile data traffic grew 63 percent in 2016. Global mobile data traffic reached 7.2 
exabytes per month at the end of 2016, up from 4.4 exabytes per month at the end of 2015. (One 
exabyte is equivalent to one billion gigabytes, and one thousand petabytes.)

Almost half a billion (429 million) mobile devices and connections were added in 2016. 
Smartphones accounted for most of that growth, followed by M2M modules. Global mobile 
devices and connections in 2016 grew to 8.0 billion, up from 7.6 billion in 2015.

Mobile network (cellular) connection speeds grew more than 3-fold in 2016. Globally, the 
average mobile network downstream speed in 2016 was 6.8 Megabits per second (Mbps), up 
from 2.0 Mbps in 2015.

The data volumes generated by applications like IoT, and, in the not so distant future, driverless 
cars, are already straining against the limitations of current wireless service. This is why, 
according to Cisco’s report, the transition from 2G to 3G or 4G deployment is a global 
phenomenon. In fact, by 2021, 65 percent of the mobile devices and connections in Western 
Europe as well as Central and Eastern Europe will have 4G+ capability, surpassing 3G-capable 
devices and connections. North America (63 percent) will have the second-highest ratio of 4G+ 
connections by 2021.

https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/complete-white-paper-c11-481360.html
https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/mobile-white-paper-c11-520862.html
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What’s with the G’s?
From its inception, the capacity and 
corresponding transport capabilities of wireless 
networks have been referred to as 
“generations” or “G”, with each new version 
designated by its chronological number and 
the G suffix. To date, there have been four (4) 
major generations of wireless functionality with 
each lasting approximately 10 years. 1G 
wasn’t referred to by that moniker until, 
logically, 2G became available. Making and 
receiving phone calls was the only operation 
supported. 2G added additional capabilities 
including rudimentary text messaging. The 
implementation of 3G represented a quantum 
leap forward in both speed and the ability to 
support applications such as web browsing, 
email, video downloads and other functionality 
commonly associated with Smartphones.

Unlike its predecessors, 4G was not the end 
product of specifications provided by the 
International Telecommunications Union (ITU), 
although they did attempt to issue one. 4G, or 
more specifically 4G LTE (Long Term 
Evolution) is the current de facto “standard” 
and is the result of the efforts of multiple 
carriers to pre-emptively deliver their own 4G 
solutions. The primary goal of 4G was to 
deliver bandwidth speeds up to ten times 
faster than 3G and that is true in some 
instances, but rarely on a consistent basis. 

So – what’s next?

The next generation of this functionality, 5G, is currently being planned and developed to support 
these new requirements. Its implementation will not only impact areas such as wireless 
equipment and networks, but the data centers that will operate in concert with them to meet the 
corresponding customer demands. This white paper will explore the current state of the next 
generation of wireless technology, 5G.
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What 4G provides is a faster, and more reliable, platform to support applications like video 
streaming and web access on top of those already supported in 3G.

But, believe it or not, 4G systems are already growing constrained. Cisco’s Mobile report shows 
that in 2016, 4G already carried 69 percent of the total mobile traffic and represented the largest 
share of mobile data traffic by network type. It will continue to grow faster than other networks to 
represent 79 percent of all mobile data traffic by 2021. This is why, 5G connectivity with its very 
high bandwidth (100 Mbps) and ultra-low latency (1 millisecond), is expected to drive very high 
traffic volumes.

5G is being developed specifically to support the elevated levels of high speed bandwidth 
necessary to optimally support the voracious needs of applications like IoT, and big data as well 
as higher densities of mobile bandwidth users, device to device communications support and 
massive machine communications. To service these applications, 5G will require new network 
build-outs to enable the processing and storage of information at distances that are closer to end 
users than ever before. Originally the three primary goals for 5G were:

• Delivery of 1 Gbps downlink speed (with some estimates as high as 20Gbps)

• Latency of <1ms (roundtrip)

• More cost efficiency than its predecessors

Due to a variety of factors (costs, availability of physical plant, proximity limitations), when it 
finally becomes available, the performance metrics of commercially available 5G are expected to 
be more in the neighborhood of a mobile bandwidth of 100 Mbps and latencies below 10 
milliseconds. 

5G is the next phase of mobile technology. Cisco points out that 5G’s primary improvements over 
4G include high bandwidth (greater than 1 Gbps), broader coverage, and ultra-low latency. 
Whereas 4G has been driven by device proliferation and dynamic information access, 5G will be 
driven largely by IoT applications. With 5G, resources (channels) will be allocated based on 
awareness of content, user, and location. This technology is expected to solve frequency 
licensing and spectrum management problems. Currently, there are field trials being carried out 
by some operators, however, significant 5G deployments are not expected until 2021 and 
beyond.

What Will be Different About 5G?

How Will 5G Support These Higher 
Bandwidths?
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What Changes in the Physical Network will 5G 
Require?
Remember, by 2021, a 5G connection will 
generate 4.7 times more traffic than the 
average 4G connection. So, the biggest, and 
most important, change to existing wireless 
networks is that they will need to be built out to 
get even closer to end users. This will involve 
some combination of two methods:

• Distributed Antenna Systems (DAS)

• Small Cells

DAS are networks of spatially separated 
antennas connected to nodes that are 
connected to a common source via a transport 
medium (fiber). The purpose of DAS structures 
is to replace the coverage area of single 
antenna with multiple units requiring lower 
power and higher reliability.

In wireless technology, the amount of data that can be transmitted is a function of the frequency 
of the radio waves used. In other words, the higher the frequency the greater the rate of data 
transmitted. 5G will use millimeter waves that will enable the precise communications necessary 
for applications like IoT and also make it possible to put dozens, or even hundreds of antennas in 
a small space. 

While the high frequency of millimeter waves will support the transmission requirements of data 
intensive applications, it also places a physical limit on the distance between an end user and the 
nearest antenna. For practical purposes, the effective range of a millimeter wave is 900 feet, 
roughly the equivalent of three (3) city blocks. 

Ultimately, combining device capabilities with faster, higher bandwidth and more intelligent 
networks will lead to wider adoption of advanced multimedia applications that contribute to 
increased mobile and Wi-Fi traffic.
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Small cell, as the name implies, are essentially shrunk down base stations (the antenna stations 
now in use), that will be used to fill in the gaps between existing base locations. The physical 
units themselves are small and can be located in “unconventional” areas such as lampposts, 
benches or in buildings. Due to the density of antennas that will be needed to provide seamless 
data hand-offs, multiple antennas can reside in a single area or at/on the same location. 

The critical element that both small cells and DAS structures will support is Multiple Input Multiple 
Output (MIMO) antennas that, in concert with the multiple antennas housed within the 
transmitting device enable the communication between them to take place via the most effective 
path. This multi-antenna structure provides over ten times the number of available ports (over 
100) compared to the 8-10 ports that are currently available on a standard cell tower. 

Although not specifically a network element, the combination of MIMO with either small cell or 
DAS technology provides the ability to support “network slicing”. In these structures, the network 
can be “sliced” into multiple segments. Each segment is then dedicated to the provision of a 
specific service. Allowing multiple VPNs to be opened from a physical network offers the potential 
for greater site-specific automation. For example, a network of street lights could be monitored by 
day part and traffic volume to adjust their luminosity as required.

Currently there is no 5G standard, however, in July of 2016 the FCC allocated spectrum for its 
use (the 28 Ghz, 37 Ghz and 39 Ghz bands). Despite the lack of an adopted standard, providers 
are already beginning to make their preparations. For example, Ericsson and NTT Docomo are 
working to have a 5G network in place to support the 2020 Tokyo Olympics. It’s also estimated 
that the small cell market will be $1.5 billion this year and almost $5 billion by 2020. 

Based on the announced plans by a number of large providers, 5G appears to be following the 
same standards path as its 4G predecessor. Currently the Third Generation Partnership Program 
(3GPP), a consortium of seven (7) telecommunications standards organizations, is drafting an 
input proposal to be submitted to the ITU in mid-2018, with a final standard expected to be 
released in 2020. Since it appears that “5G” products will already be being marketed, and sold, at 
that point, the final standard can be expected to be a conglomeration of the specifics of the 
available 5G offerings. 

When we look at the market just a few years out, we’ll find that 5G connections will appear on the 
scene in 2020 and will grow more than a thousand percent from 2.3 million in 2020 to over 25 
million in 2021. Based on a project 2020 roll-out timeframe, focused on major metro areas, 5G 
nationwide coverage is projected to occur by 2025.

What is the Current Status of 5G?
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What Does This Mean for Data Centers?
The introduction of 5G will accelerate the trend of data center networks extending their reach to 
proximities closer to end users than ever before. While this phenomenon will drive edge facilities. 
further into locations that today might considered Tier 3 or 4 markets, they will be eclipsed by the 
number of collocated and on-premise micro data centers. Colocation in this instance having a 
double meaning as a number of competitors will grapple to sign site lease agreements with one 
or more tower providers in order to offer leased space on a rack, and sub-rack, basis using the 
traditional colocation sales model. 

Remember, the data center is the home to many of our most critical systems. And, it’s the data 
center that processes much of the data that travels through our networks. Cisco points out that 

Annual global IP traffic will reach 3.3 ZB (ZB; 1000 Exabytes [EB]) by 2021. In 2016, global 
IP traffic was 1.2 ZB per year or 96 EB (one billion Gigabytes [GB]) per month. By 2021, global IP 
traffic will reach 3.3 ZB per year, or 278 EB per month.

Global IP traffic will increase nearly threefold over the next 5 years, and will have 
increased 127-fold from 2005 to 2021. Overall, IP traffic will grow at a Compound Annual 
Growth Rate (CAGR) of 24 percent from 2016 to 2021.

Driven by the proliferation of the Industrial Internet of Things offerings, and services like GE’s 
industrial cloud, there is a high degree of likelihood that enterprises in industries such as 
manufacturing, transportation and health care will demand their own on-premise micro facilities. 
Due to the intra-organizational nature of solutions expected for applications such as IIoT, and the 
enhanced security requirements associated with the analyzed and stored data, a market for 
larger multi-rack (3-6 racks), sub-1 MW facilities to support entire plants or campuses can be 
expected to emerge. These offerings will be more robust than single chassis micro data center 
products—although they will support them—this new class of data centers will more closely 
resemble miniature versions of their edge cousins with hardened enclosures and 2N power 
architectures being part of standard offerings.
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From a management perspective, the ability to respond to variations in load and processing 
requirements may be the factors that finally drive SDN and SDDC into the realm of mainstream 
acceptance. The ability to quickly adapt to changes at the micro-level all but eliminates the ability 
for human intervention to successfully make the necessary adjustments. Machine learning and 
the ability to monitor and manage multiple networked locations will be essential elements of new 
BSM and DCIM management platforms.

The need to untether compute and storage from even edge data centers will continue to push the 
cloud, and the facilities needed to support public and private applications, continually closer to 
end users. The evolution of edge computing and advancements in wireless networking ranging 
from the imminent roll out of 5G to highly efficient mobile connectivity and data center solutions, 
coupled with access to smarter mobile and wearable devices, have all contributed to providing a 
rich environment for the proliferation and growth of next-generation solutions and technologies.

The vast amounts of data that will be generated by driverless cars and the broader adoption of 
IoT and IIoT applications, and its time sensitivity, are already straining against the bandwidth 
limitations of current wireless technology. 5G is being specifically designed to address these and 
future requirements. It’s roll-out will have a substantial impact on both the network and data 
center configurations needed to support it and its associated applications.

Summary
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