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There are two simple questions that strike fear in the hearts of mobile data network managers: “What is the 
capacity of my network?” and ”What is the quality of my services?”. While the questions may be simple, 
there are no easy answers. Performance of mobile data networks is not deterministic, nor is the quality of 
services they deliver. However, unpredictability does not necessarily mean impossible to quantify.  This paper 
outlines why.

The document explains how two core elements of network performance, capacity and quality of service, can be 
individually quantified using statistical analysis from empirical data and simulations. It then discusses how they 
can be correlated so that the impact in one area can be inferred from changes in the other to enable swift and 
cost-effective response to changing network conditions. Finally, it outlines how the analysis can be extended 
by integrating with internal systems to enable real-time intelligence across the network and deep within the 
enterprise to provide valuable insights in areas ranging from customer profitability to preventative maintenance.  

One platform provides all these capabilities: Kx for Telco. 

Kx for Telco

Kx for Telco is an integrated platform for ingesting, processing and analyzing massive amounts of real-time, 
streaming and historical data from networks, devices, and other data sources, to support operations, service 
level management, state and performance propagation
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Optimizing Network Performance, the basis for achieving one of the most important targets for operators:

“Optimizing investment in the network to deliver real quality to customers.”

The demands on mobile data providers are relentless. Users have increasingly sophisticated and data-hungry 
devices that demand greater volumes, higher speeds and quicker access times every minute, in every location. 
As a result, operators are forced to invest heavily to accommodate these demands. But achieving profitability 
is also vital for their survival and development, so any spend must be targeted and informed.  A quantitative 
approach is therefore necessary.

Catering for the increasing network demands falls broadly into two areas: demand predictability and network 
performance. As demand predictability is based mainly on customer applications and their usage profile it is 
only partially within an operator’s direct control. But network performance, the combination of the capacity 
each cell can accommodate and the quality of service delivered to the customer in terms of speed and delay 
in accessing services, is very much under its control. Optimizing network performance is therefore the focus of 
this paper.

The thesis underlying this document, and the Kx for Telco solution it refers to, is that while capacity and 
quality components of network performance are virtually impossible to determine theoretically, i.e from 
specifications and demand expectations alone, it is possible to achieve close approximation when used in 
conjunction with using simulations on models derived from empirical data and statistical analytics. The result is 
an informed, data-driven insight quantifying investment versus return in quality and one that can be extended 
to further analytics within the enterprise.  

Network Performance 
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Performance of a mobile data network in terms of its data communications capacity is affected by a number of 
factors that might or might not be under operator´s control:

Operators typically use a number of benchmark results to estimate the data capacity of a given technology 
for different topologies. In some cases, additional tests may be run to assess capacity for specific scenarios 
but, in almost all instances, the performance results experienced in the real world vary considerably from the 
benchmark and tests results run in idealized or isolated environments. 

To address this shortcoming, Kx for Telco enables operators to assess more accurately the performance of a 
mobile data network in terms of its data communications capacity at cell level for the entire network.  It can be 
run in a number of modes:

•  Static: Importing data on radio parameters from the operator’s OSS which can then be analyzed and 
presented as a “map” of the empirical evaluated statistical performance of the mobile data network. 

•  Real-time: Running the same analysis on real-time data to continuously update the map for new 
bottlenecks and fault detection. It can also be used to track changes in the operating profile and usage 
patterns resulting from network reconfigurations, new devices and other changing market conditions.   

•  Simulation:  Evaluating “what-if” scenarios to assess the potential impact of configuration changes, service 
amendments or changing usage patterns 

In all cases, Kx for Telco enables operators to perform better capacity analysis and more accurately align 
investment to required network capacity.  The same methodology and processes can be applied to multiple 
technologies from legacy 2G to newest LTE deployments on any frequency and can optionally include WiFi 
hotspots.

Capacity Measurement

There are many types of devices, grouped in categories (up to 32), that show different 
and complex interaction with the network.

A factor that changes with the evolution of equipment and devices, services and 
applications supported and user-generated traffic in response to market trends.  

Radio equipment can display different capacity profiles depending on where deployed and 
the location of the user base.

In addition to data traffic, many applications generate heavy signaling traffic, causing a 
detrimental effect on the network and reducing capacity. 

Radio licensees, RNC´s dimensioning, transport network dimensioning, etc.
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Traffic 
demand

Radio 
ambient

Signaling 
load

Others

Factors Affecting Capacity across Mobile Networks
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If the real capacity offered by a mobile network is an unpredictable quantity due to a number of technicalities 
mentioned above, quality is even harder to measure.  Many operators equate quality to maximum speed of data 
download in their commercial offer but this is far from being an appropriate measure. A given download speed 
might be excellent for one service but not for others – a stuttering delivery may be acceptable for a document 
download, for example, but not for watching a video or having a phone call - and even the same speed may 
provide a different user experience depending on the device used. 

It is no surprise that many operators are investing heavily in analyzing CRM information in an attempt to 
understand what users mean by quality and its relationship to the network. On the quantitative side, they 
sometimes use probes co-located in base stations with teams operating “drive tests” to measure data quality 
but these are not ideal either. Probes are good at detecting network failures and anomalous performance from 
a fixed location and drive tests are good at determining coverage from mobile locations, but neither of them 
behaves like a market device in real-life operation. Therefore, operators find it difficult to measure network 
behavior in terms of quality and, as a consequence, are severely curtailed in making decisions and taking 
actions in response to network quality issues.

Kx for Telco provides tools that enable operators to assess the performance of a mobile data network in terms 
of its data communications quality, using information from real market user devices at specific locations, areas 
and paths of interest. Running the tools does not require any level of interaction with any other operator´s 
tools or resources. They operate by means of client-specific applications running on standard market devices 
that collect basic network parameters and quality specific parameters. The data collected varies according 
to the service or services to be measured, eg. file transfer, web browsing, video and audio streaming, 
instant messaging, etc.  The data is then centrally processed to derive an objective statistical measure of 
overall network performance. Running the analytics for different categories of devices (for example features 
smartphones and medium features smartphones) will give additional insight into how the different categories 
experience the same network in terms of quality and even how they affect the network.  Running regular and 
periodic iterations of the analytics will help in determining the effect of changes made to improve network 
quality. 

Quality Measurement 
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Correlating Capacity and Quality Measurement

As stated above, rather than deterministic functions that can be abstractly defined, data capacity and end-
user quality are more appropriately viewed as probability distributions that can be empirically evaluated and 
monitored. Similarly, there is no direct deterministic relationship between the two factors themselves, yet there 
is clearly a link between from a user’s perspective - the quality of the user experience is obviously affected by 
the available capacity. That is something operators would like to quantify, and Kx for Telco helps them.

As with capacity and quality individually, one way to quantify their interrelationship is to analyze them 
statistically. Network performance in terms of capacity has to be established at cell level because each cell has 
its own universe of parameters; the relationship between network performance and quality has to be done 
extensively within the network (or at least for a statistically significant representative sample of it). It can 
be an onerous task, but the prize is highly rewarding: once the relationship between network capacity and 
quality is determined, operators may infer the quality offered to its customers by just monitoring the network 
performance in terms of capacity and vice versa. This provides significant cost saving as one measure acts, in 
effect, as a proxy for the other. Taking periodic quality measures can help fine-tune the relationship model and 
maintain its accuracy as the network, user base, devices and demand evolve. 

There are many more benefits. The raw data and derived results can be stored for additional processing and 
further analyses. For example, the information will enable more insightful “post-mortem” analysis of events or 
outages and continuous mathematical analysis of data may drive to the identification of performance “patterns”, 
which in turn could be used for fault detection, alarm generation and even preventive maintenance driven by 
real-time network information. 

Kx for Telco

“Optimizing investment in the network to
 deliver real quality to customers.”
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While this paper refers to using Kx for Telco to serve a very specific purpose, understanding network 
performance and its relationship to quality of services, its architecture is open and extendible to a broad range 
of data sources and analytics. A flexible integration layer enables easy integration to in-house and external data 
sources, a functionally rich analytics engine supports complex queries and processing and HTML Dashboard 
layer provide insightful and interactive visualization of results. Sample uses may include   

What-if Analysis

Kx for Telco provides a statistical analysis of the relationship between network status and end-user quality of 
service based on a wide range of technologies, devices types and services profiles. Its analytics engine may be 
used for “what if” scenarios analysis to assess the impact on quality for customers following a given network 
evolution. Alternatively, it may operate in reverse to determine how the network should evolve to match an 
expected customer demand without eroding quality or other factors.

Customer Experience

Customer experience is normally tracked by operators through CRM departments collecting information, both 
customer-generated when the customer calls to the CRM with question or complaint, and through surveys 
addressed to a given portion of the market. In each case, customer experience is a subjective measure but 
Kx for Telco enables it to be quantified. Its analytics engine can determine the correlation between objective 
quality and customer experience, therefore identifying to what extent network status affects the quality of 
experience as declared by customers.

Kx for Telco provides a number of tools and processes to help operators optimize their network. A high 
performance, in-memory database and an integrated set of tools coupled with an extensive knowledge of 
mobile access to technologies, analytics engines and data management techniques, provides a compelling 
solution for operators manage their networks efficiently and cost-effectively.

Broader Enterprise Insights 
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