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Definition: What is 5G? 
	  

Short answer: we don’t know yet, and a solid definition won’t emerge until 5G is already here.  

A popular view is that 5G should be defined by the ways it overcomes weaknesses of 
previous mobile communications generations. Using this logic, 4G can be distinguished 
from its predecessors in terms of faster broadband and lower latency achieved by breaking 
through limitations of restrictive legacy architecture and protocols.  

What weakness should 5G address? That question won’t be completely answerable until 
5G is already in use, since such definitions are by nature backward-looking; you can’t 
practically compare two things if one doesn’t exist yet. And LTE is still evolving. 

Nonetheless, industry advocacy and standards/technology development organizations like 
Groupe Speciale Mobile Association (GSMA) and Next Generation Mobile Networks 
(NGMN) Alliance are pushing hard for international, industry-wide agreement on a 
definition and set of design/technology standards that set 5G distinctly apart from all 
previous generations of mobile communications. 

That’s an admirable but perhaps premature goal. Standards tend to be developed after 
versions of new technology have entered use (typically by early adopters) and scaling them 
makes standardization a necessary and attractive pursuit. At this early stage, the only 
process possible is to attempt predicting what consumers and business customers will pay 
for decades in the future, imagine a variety of possible “use cases” and “business models” 
for 5G, and then explore what technology will be needed to deliver those services. Crystal 
ball, anyone?  

The “use cases” imagined all involve some mix of these characteristics: 

• More reliable connectivity for more users in more places 

• Faster data transfer speeds 

• More flexibility for operators and service providers  

What does “more” and “faster” mean? Depends who you ask. But, at least agreement is 
growing about two metrics that should be aimed for: sub-1ms, end-to-end round-trip latency 
(which might be impossible to actually achieve in real life over a large-scale network) and 
>1 Gbps or better downlink bandwidth. “More” also implies higher reliability and availability, 
making the mobile experience continuous and dependable for critical applications. 

Even though 5G can’t really be precisely defined yet, there’s still value in looking at how we 
might get from 4G to 5G, and other aspects of the inevitable evolution of mobile 
communications, no matter how long it takes. Read on.
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Roadmap: How Will We Get There? 
Very ambitiously, GMSA, NGMN and other organizations hope to get 5G to commercial viability 
by the year 2020. It’s hard to see that happening in only five years, when there isn’t even 
agreement yet on what 5G is or ought to be.  

Casting aside a strict time-frame, though, it is useful to consider how the transition from one 
generation of mobile communications to another might happen. There are two main schools of 
thought on this:  

1. Evolutionary - Over time, existing mobile communications systems 
and technologies will consolidate and evolve into networks capable 
of significantly different coverage, speed, capacity, and availability 
than is possible now. GSMA calls this the “Service” or “Hyper-
connected” vision for 5G. 

2. Generational - In a relatively short period of time (say, 5-10 years), 
operators and other stakeholders will work together to define, 
design, and build an entirely new system that’s orders of magnitude 
more advanced than current mobile broadband networks, using 
technology and standards yet to be developed. GSMA calls this the 
“Capacity” or “Next-generation radio access” vision for 5G. 

5G purists/idealists hold out for the latter vision, while realists instead consider how to make the 
former as smooth as possible.  

If the past is any indication of the future, the transition to 5G will largely be driven by what 
operators choose to invest in. And, they will make those choices based on what seems the 
surest bet from a profit standpoint. What services will customers pay for?  
 

Requirements: What Will It Take? 
Exploring requirements for 5G is a bit tricky since we don’t yet know exactly what 5G will be. It’s 
still a useful exercise, though, to ask: in theory, how will the success of 5G be measured? And 
what technologies, business practices, and regulatory changes are needed so 5G lives up to 
those expectations? 

Let’s start with several key performance indicators (KPIs) that are likely to be the yardstick for 
measuring 5G services1, and some of the proposed specific numbers associated with those 
metrics:  

 

 

 

 

 

 

 

 

 

 

 

Projected Performance Improvement, LTE R8 to 5G 

The trick is, there are limits to physics and economics.  

Signals can only travel so fast through the air, and light can only travel so fast along a fiber, for 
example. Delay times of less than 1 millisecond require content be served from a location 
physically close to the end device (possibly at range of less than 1 kilometer, or about 6/10ths of 
a mile). Is the required infrastructure investment practical?  
1 Other proposed KPIs include energy consumption, battery life, cost, security functionality, connectivity in high-speed trains 

or airplanes, and device capabilities. These are somewhat more difficult to quantify.  
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Typical latency measurements reported by tier-1 MNOs show little traffic load 
impact from peak to idle times, indicating that the network has an implicit latency 

that needs to be driven out for 5G to realize its potential. 
 

Let’s assume for a minute that the investment is deemed worthwhile. To get there, 5G would 
likely require (among other things): 

• New radio access technology (RAT). Possibly a single, unified RAT 
optimized for different frequencies and uses cases, or possibly multiple, 
complementary RATs with different air interfaces (not yet developed) 
acting as a single unit.  

• Use of radio frequency (RF) spectrum in the 6 GHz-300 GHz range, 
coupled with major network topology changes (e.g. beamforming, high 
order MIMO full duplex RAN), to address interference and smaller cell 
radiuses associated with using those high frequencies.  

Developing such capabilities is a complex project involving new technologies and new 
business paradigms, not to mention regulatory changes. 

 

Use Cases: What’s 5G Good for, Anyway? 
Imagine that a mobile communications system exists with <1ms latency, 1Gbps 
downlink/500Mbps uplink, and 95% availability in 95% of locations. What types of services could 
such a system be used for?  
Trying to answer that question is a tricky business. Humans (maybe especially those in the 
telecommunications sector) are notoriously bad at predicting the future. Nonetheless, 
organizations working on 5G planning attempt to come up with plausible “use cases” they can 
use as a basis for determining what types of technologies should be developed, standards 
defined, and industry changes pursued.  
Many of these use cases read more like marketing copy than actual descriptions of mobile 
services. For example, METIS starts off with scenarios that include “Amazingly Fast” and “Super 
Real-Time and Reliable Connection.” NGMN proposes no fewer than 25 use cases (many heavily 
focused on video-based services), organized into eight groups ranging from “Broadband access 
in dense areas” to “Massive Internet of Things (IoT).”  
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GSMA narrows things down to a more practical level, insisting that as of now there are really only 
four plausible (read: commercially viable) 5G applications not achievable with LTE, LTE-A, and 
other 4G improvements: 

1. Augmented reality 

2. Virtual reality 

3. Tactile internet 

4. Autonomous driving 

Grouped together, the first three of those could involve purposes both fun (like gaming) and 
practical (like manufacturing or medicine). VR/AR systems are in their infancy, and their success 
will be dependent not only on high bandwidth/low latency networks beyond what LTE-A can 
deliver, but also other in-development technologies like motion sensors and heads up display 
(HUD). 
Self-driving cars, while potentially transformative, won’t necessarily require the next generation 
network capabilities GSMA propose. Would they really need to communicate with each other with 
near-zero delay, for example? Google’s self-driving cars make decisions largely based on static 
maps and sensors. Critical mass adoption is another hurdle; likely, regulatory/government 
intervention would be necessary to jump-start the transformation.  
None of these services will come about unless operators and service providers invest in them, 
and that depends on being pretty certain the services will be profitable. In other words, enough 
customers will pay for them to make the investment worthwhile.   
 

Business Models: Where Will the Money Go? 
No matter how amazing it sounds, no 5G service will come to be if it isn’t profitable--or 
expected to be. Operators and service providers will invest in technology R&D, infrastructure 
builds, and business model evolution with profit and ROI in mind.  

A quick definition point here: in the telecom industry, “business model” refers to all the core, 
interrelated aspects of successfully operating a particular class or family of services, rather 
than the business as a whole. By this definition, operators must juggle multiple business 
models and address the sometimes conflicting demands of consumers, enterprises, verticals, 
and partners.   

That’s part of why it’s hard for operators to quickly develop or change profitable services in 
response to fast-evolving technology and customer demands. It’s a bit like turning the Titanic.  

If operators created a wishlist of things to give them the best shot at staying profitable in an 
unpredictable market, it would center around how to make that Titanic more nimble and 
responsive. You’d expect to see items such as:  

• Future-proof platforms for supporting rapid retail and wholesale business 
model evolution 

• Systems designed to support a variety of flexible relationships between 
network infrastructure owners and customers/service providers 

• Networks that are cost efficient (low TCO) to maintain especially for low-
ARPU areas 

• Flexible architecture that is energy efficient and easily upgradable 

In theory, 5G could be designed and built to address those wishlist items (this is what 
organizations like GSMA and NGMN are pushing for), although perhaps not all simultaneously. 
In the real world, changes will mostly take place more gradually and incrementally, driven by 
the needs of both operators and customers.  

Those changes will also involve the roles of industry partners, categorized with labels (the 
ones here come from NGMN) like “Asset Provider,” “Connectivity Provider,” and “Partner 
Service Provider,” associated with a variety of business models including flavors of “as-a-
Service” (IaaS, NaaS, PaaS).   

Pricing models will evolve along with these types of partnerships, to include usage-based, 
event-based, and customer profile-based pricing. Regulatory aspects of mobile broadband will 
play a key role in 5G because they affect spectrum availability and operators’ ability to create 
new value propositions. 

For a closer look at these incremental, evolutionary changes, read on.  
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4G: How Can We Improve What We Already Have? 
Proposed 5G requirements like 100% coverage, 99.999% availability, and 90% reduction in 
network energy usage should be achievable with existing technology; these shortcomings are 
constrained by economics more than technology.  

Certainly, there are plenty of opportunities to profitably improve 4G/LTE and these are the 
things much more likely to happen in the next five years than building out a completely new 
system.  

For example, operators are already making progress increasing data speeds of existing 
networks using dual-carrier LTE-A, capable theoretically of up to 300 Mbps downlink speeds. 
This represents a big opportunity for operators to develop profitable 4G services and meet 
mobile broadband demand for several more years.  

Other potential technology opportunities around 4G include: 

• Network Functions Virtualization (NFV) and Software Defined 
Networking (SDN) to improve the performance of commercial off-the-
shelf (COTS) IT platforms, enable dynamic reconfiguration of network 
topology in response to load and demand, direct capacity to maintain 
Quality of Service (QoS) at peak consumption times, and potentially 
reduce operator CapEx and OpEx.   

• HetNets to provision cellular networks using a combination of cell types 
and access technologies. This allows operators to potentially improve 
customer service consistency.  

• Small cell deployments to allow more flexibility. 

• Wi-Fi for data offload and roaming. 

• Wider use of multi-carrier aggregation (including unlicensed LTE and 
Wi-Fi). 

• Beam-forming to increase throughput and cell tower range. 

Some of the challenge operators face around improving 4G include: 

• Keeping up with the surge in data usage, a problem actually 
exacerbated because 4G users typically consume twice as much data 
per month as other users.  

• Achieving increased ARPU through LTE in all markets. Effectively 
monetizing upgraded networks is especially difficult in regions with 
relatively higher proportion of prepaid subscribers.  

• Interconnect for LTE roaming. Wide adoption of voice over LTE (VoLTE) 
is constrained by lack of a standard IP-based interconnect technology 
for voice. 

4G LTE is still in the early stages of its lifecycle and conceivably won’t peak until well into the 
2020s. As such, 4G still represents significant growth opportunity for the mobile industry, and 
will for some time to come. 

 

The Performance-Assured Path to 5G 
5G networks will be increasingly dynamic, crowded with competing applications, and will 
require exceptional QoS. Coordinated multipoint access will require sophisticated traffic 
delivery over multiple backhaul paths. 

The path to 5G relies on optimizing latency and increasing network capacity, while allowing the 
assured coexistence of applications as diverse as IoT, security, streaming 8K video, and multi-
caller VoLTE sessions. 

 

 

 



	  

	   Tech Primer: Understanding and Preparing for 5G • 2Q 2015 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6 

The SDN controllers needed to support multi-carrier 
aggregation, dynamic traffic engineering, and performance 
optimization will require a real-time feed of network 
performance to optimize QoE. 

Distributed NFV is required to locate latency-critical 
network functions close to the ‘users.’ Hand-offs between 
carriers will impact latency. Radio access network (RAN) 
sharing is an option. Performance must be assured 
between NFV infrastructure (NFVI) hosting related 
functions to ensure end-to-end QoE is maintained. 

This level of network performance assurance has some 
specific requirements: 

• Performance Assurance Attributes - real-time, 
adaptive, directional, ubiquitous, embedded, 
open, standards-based, microsecond (µs) 
precise delay metrics. 

• Monitoring Metrics - per-flow bandwidth 
utilization, available capacity, packet loss, 
latency, delay variation, QoS / QoE KPIs for 
VoLTE and applications. 

• Network Visibility - needs to be ubiquitous, 
covering all locations and layers, with 
“resolution on demand” to avoid drowning in 
the data lake of big analytics. 

With network-embedded instrumentation, LTE-A networks 
can approach 5G performance with proper optimization: 

• Assess network readiness for incremental 
capacity and service upgrades. 

• Localize performance pinch points to focus 
upgrades and optimization efforts. 

• Monitor utilization trends and variation, and 
tune the network with real-time feedback to 
get the most out of existing infrastructure. 

• Monitor performance over the migration 
phase to NFV / SDN for troubleshooting and 
to optimize network configuration as traffic 
load increases. 

Virtualized	  instrumentation	  can	  
efficiently	  cover	  all	  corners	  of	  the	  
RAN/EPC	  to	  provide	  uniform,	  
standards-‐based	  monitoring	  

Multi-‐Layer	  

Multi-‐Vendor	  

Multi-‐Site	  

Multi-‐Flow	  
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Learn More About Our Performance Assurance 
Solutions 
Accedian offers complete performance assurance solutions for evolved packet core (EPC), 
backhaul, wireless links, NFV monitoring, VoLTE, and more. Please visit Accedian.com and 
our resource library, or contact one of our network engineering professionals to learn more. 
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