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Bridging the Performance-Experience Gap
Today we live in a world of instant gratification. Consumers are impatient and are
looking for access to services of their choice, irrespective of time and location. This
trait of instant gratification proliferates into the communication world, as well. Today's communications subscribers are more demanding; they want to be seamlessly connected to the people, devices, content and experiences that they care
about most. They seek more intelligent devices, contextually aware applications,
mobile apps and portals that provide access to their personalized content.
Competition in the communications industry is intense, and service providers are
looking for the next big thing to differentiate themselves from their competitors. As
traditional communications service revenues decline, service providers are pursuing
new revenue streams by focusing on innovative applications, cloud-centric strategies, interactive and video centric services and machine-to-machine (M2M) services, etc. To maximize their revenue opportunity, service providers are looking for
ways to personalize their service plans around specific consumer activities and behaviors, such as video sharing, online gaming or live content streaming, and to promote them accordingly. The most potent fulcrum of underlying forces hinges upon
convergence of connectivity, content, applications, devices and portals.
However, when every operator has similar networks and services, they can only separate themselves from the pack by offering a superior customer experience. The
company that manages to do so can be more efficient, more proactive and ultimately more innovative than its competitors.
In a 2013 Heavy Reading survey, when asked about what needs the most improvement to help give customers a differentiated experience, respondents put the ability to provide a per-subscriber, per-service view of network performance at the top
of their list (Figure 1).

Figure 1: Improvements Needed to Provide Customers With a Differentiated Experience

Source: Heavy Reading, 2013, n=50
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Network lifecycle events have a large impact on customer satisfaction, as there are
many moving parts that will impact customer experience. The residual impact of
suboptimal network performance can result in longer call center calls, higher customer support cost and unsatisfactory customer experiences. Optimized and integrated data can enhance customer experience.
Legacy customer experience management (CEM) solutions suffered from myopic
vision and were either too network centric, like the extension of performance management, assurance solutions, etc., or too front-end facing, such as the extension
of customer relationship management solutions, business intelligence applications,
etc. What these solutions lacked was holistic balance between network performance and the subscriber view of service performance. Therefore, it is not really a
surprise that these solutions failed to successfully connect the dots between network
performance measurement and its implication on customer experience.
Next-generation CEM solutions not only need to evolve and bridge the fundamental gap between network performance and customer experience, but they also
need to imbibe five key dimensions – predict, control, respond, improve and optimize – as guiding principles for such a solution. These activities need to be correlated
and managed in real time, utilizing principles of advanced analytics, and need to
bridge the gap between subscriber expectations, network performance and operating capabilities.
Since communications services operate in real time, the impact on customer experience is more immediate than in many other industries. The service provider that
best anticipates end-customer requirements, improves responsiveness, provides a
more personalized level of service and intelligently manages its customer's experience should reap the benefits in terms of lower operational costs, increased customer loyalty and higher profitability.

HEAVY READING | JULY 2014 | WHITE PAPER | REVOLUTIONIZING CEM

3

Creating Dynamic QoE-Driven CEM Solutions
Next-generation CEM solutions need to help service providers optimize their network
and intelligently manage network resources by focusing on the quality of experience
(QoE) of key customer segments. Thus, these systems will depend on the accurate
measurement of subscriber-centric QoE to prioritize operations and maintenance
work, as well as optimize network investments to better serve the most important
customers. QoE-driven CEM solutions will have the added advantage of streamlining
and focusing on network operations with an eye toward revenue maximization.
QoE is beyond all technical, service and network measurement. It can be defined
as an extension of traditional key performance indicators (KPIs) used in quality of
service (QoS) concepts, in the sense that QoE provides information about the delivered services from the end user's point of view. It is the user's perception about the
quality of a particular service or network, expressed in feelings such as "excellent,"
"good," "average" or "poor." QoE is how a user perceives the usability of a service, i.e.,
how satisfied he/she is with a service in terms of usability, accessibility and integrity.
Figure 2 illustrates how QoE is a much larger indicator of customer experience and
how it stitches together many of the softer parameters.

Figure 2: How QoE Indicates Customer Experience

Source: Heavy Reading, 2014
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QoE is first calculated for individual subscribers and services, and then it can be
aggregated over other dimensions, including segments, locations terminal types,
network elements, etc. QoE calculation is based on network transactions, associated quality metrics and service specific quality criteria. QoE calculations are performed through subscriber values, which tie together many tangible and intangible
components. In essence, the QoE index represents how network performance
meets subscriber expectations for good service quality. Based on this parameter
and value/combined loan-to-value of subscribers, activities, such as performance
management, planning, promotion, assurance, monitoring, etc., can be prioritized.
There is a strong correlation between service usage and QoE index. Below the calculated QoE threshold, network improvements will result in increased service usage,
which will translate into increased revenues, resulting in improved customer satisfaction. However, increasing QoE by improving network quality beyond the calculated
threshold will not have any impact on user experience or improve revenue potential
for service providers. Hence, calculating accurate thresholds and then tying that to
network investments, means that capacity planning is crucial for operators to balance their network related investments with CEM and increased revenue potential.
Research has shown that optimized prioritization play a pivotal role in profitability of
operators because it sharpens focus on their most profitable customers, decreases
cost to serve those customers via automation and, overall, enhances QoE for those
valuable customers, thereby increasing customer stickiness, enhancing customer
loyalty and decreasing customer churn. The Holy Grail for next-generation CEM solutions is to be able to work in real time and manage long-term trends with smart
data aggregations.
Let us take a look at some of these QoE-driven scenarios and discuss how this approach is clutter-breaking in comparison to existing operations support system (OSS)
and CEM solutions and how this can effectively drive network resource management, capacity planning and revenue maximization initiatives for operators.

QoE-Driven Network Planning & Optimization for Optimized CEM
The only way for service providers to compete in today's economic environment is
by improving operational excellence. However, operational expenditure (opex) remains stubbornly high for most service providers, typically consuming 30 to 40 percent of revenue. Network operations account for about 45 percent of this spending.
The expansion of network footprints due to organic and inorganic growth has resulted in poor capacity utilization. This leads to higher opex and capital expenditure
(capex), and has adversely impacted customer experience and customer service.
Inconsistent information about network usage, poor use of existing assets and the
propensity to overprovision network resources to mitigate future service disruption
all directly relate to carriers' spiraling opex. In this context, accurate network planning, trending and optimization is becoming an area of critical importance. The dynamism and accuracy needed to optimize network infrastructure will require solutions that will provide a sufficient arsenal to business users and IT users to plan, predict and optimize use of their existing resources based on their key customers QoE.
QoE-driven network planning and optimization is a paradigm-shifting concept, as it
takes a different approach in comparison to traditional OSS systems that typically
allocate network investments based on network performance that, in most cases,
is based on the lowest common denominator or worst performing cells and is inaccurate and misleading.
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With the advent of CEM tools we saw network investments allocated based on the
number of customers impacted without business value that these customer segments generated. In today's competitive market environment, this socialistic approach where all customers receive equal treatment does not make any business
sense. What is needed is an approach where network planning, as well as customer
experience initiatives, should be based on the best business case and maximizing
key customers QoE. Hence, any decision made in operator's environment should
be based on an assessment of lost revenue due to poor service quality and any
action should be maximizing the QoE of their key profitable customers.
Figure 3 illustrates how QoE-driven network planning will work for operators.

Figure 3: QoE-Driven Network Planning

Source: Heavy Reading, 2014
Combining network data with true analytics and QoE information, service providers
can optimize network investments. With advanced predictive analytics, operators
can forecast using data down to the cell level, predict usage, technology (2G/3G/
4G) requirements and trending with incredible accuracy.
Analytics-driven network planning and capacity management solutions can play a
pivotal role in combating this problem. Through a proper understanding of overall
network usage and particular usage per application, operators can engage in asset allocation in a more informed fashion. In an environment where operators are
often forced to overprovision the network to the degree that it is running at as low
as 30 percent of peak capacity, this more intelligent capacity planning can be a
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critical tool in providing an optimal subscriber experience while maintaining (or reducing) capex. It is imperative to keep the customer experience at top of mind
when using network-based data for either future network resource allocation or ongoing maximization of existing provisioned capacity.
Hence, building out excess, unneeded capacity and the inability to forecast when
network build-out is essential can put immense pressure on operator capex and result in inefficient use of expensive assets. Operators need QoE-driven predictive analytics to federate and correlate data from multiple network data repositories, location information, as well as sales forecasting systems, such as customer relationship management. This will provide operators with:


The ability to plan, predict and optimize their investment in network build
and rollout, while identifying potential stress points



An optimized network investment plan based on service forecast demands



The ability to anticipate and implement necessary network changes just
ahead of the demand curve

An analogy can be drawn with manufacturing and retail companies such as Toyota
and Wal-Mart. These companies maintain a very lean inventory and, hence, sustain
their competitive advantage based on accurate resource utilization and their cost
drivers. Why can't the communications industry adopt the same principles and optimize their resource allocation capability? Why do service providers still believe in
creating network capacity based on a "just in case" model, rather than adopting
"just in time" concepts like the manufacturing industry?
The reasons lie in service providers' traditional stove-piped approach to network
planning, execution and capacity management. To be effective, all operational
functions (marketing, finance, network operations and planning) need on-demand
access to network resource data. To get meaningful information, this data requires
ongoing input from all stakeholders. What is needed is a holistic approach to operational planning that takes into account the QoE of their valuable customers, location, cell site and other information dependencies that go into the planning process.
The challenge of the next-generation network is to accurately map network
changes as they happen more rapidly because of myriad complex services. Hence,
successful planning must have visibility and control over the end-to-end processes
to resolve exceptions and have the capability to accurately plan across multi-layer
and multi-technology domain. Advanced predictive analytics should be able to:


Provide accurate JIT network information that will accelerate the provisioning success rate.



Provide operators with the capability to predict and optimize network investment requirements and provide network engineers with the tools to optimally locate point-to-point routing demands from the traffic forecast.



Provide network operations with the tools to efficiently plan, process and
predict network growth, based on past capacity utilization, marketing demand forecasts and service consumption trends.



Allow service providers to go beyond just simple marketing data based
merely on customer's home address when it comes to accurate capacity
planning. For better accuracy, they must go down to the cell level, busy
hour (or 15 minute) and also look at handset technology (2G/3G/4G).
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Automatically determine the forecasting models that are most suitable for
the historical data; generate an appropriate model for each item being
forecast based on user-defined criteria; and automatically optimize model
parameters.



Handle any number of business drivers and supplied events that should be
automatically considered for inclusion in the models.



Enable network planners to test "what if" scenarios, such as how changes
to pricing or promotions will affect future network capacity demand, which
is very useful in designing sales and marketing programs to help proactively
drive customer demand into more favorable patterns.

QoE-Driven Account Management & Proactive Customer Care
In Heavy Reading's opinion, preemptive account management and pro-active customer care means responding to network issues and customer issues based on QoE
measurement of their most valuable customers; measuring and adapting delivered
services through real-time analysis of streaming data direct from network elements,
consumer devices; and proactively enhancing handset, network and software performance by analyzing performance based on device type, subscriber location
etc. Next-generation, QoE-driven CEM solutions must encompass a range of functions and capabilities that would allow service providers to map service and customer commitments to capacity and service delivery. This would, in effect, create
optimization between available network resources and services.
A QoE-driven approach coupled with preemptive account management and customer care has the ability to improve operational efficiency by focusing the operations staff on problems with a large business impact. For example, when a service
provider has a brownout or blackout, the question becomes: "Which outages are
more important?" In the new environment, the answer is: "Which outage carries the
traffic of my best customers?" Therefore, another perceived benefit of this approach
is its ability to focus on the pieces of network infrastructure that are delivering the
highest value to service providers' premium customers.
Correlating network data with customer location, profitability and service status and
behavior can provide service providers with unparalleled decision-making capability. Operators can easily monitor individual subscribers and corporate customers
and their transactions on corporate access point nodes (APNs). Operators can get
immediate information on provisioning and configuration issues of corporate subscribers trying to access APNs. Operators can also identify a potential mobile switching center failure and reroute traffic of their most valuable customers to a different
mobile switching center to avoid service degradation while notifying their less profitable subscribers of potential problem and providing them with estimated
timeframe when the connection and service will be restored.
By combining and comparing dropped calls, service metrics, latency for video
based services, etc., with best-practice KPIs and connecting them with subscribers'
dynamic and static information, operators can identify cell towers, mobile switching
centers or home location registers that are performing poorly and impacting the
service experience of their VIP customers. This insight will help service providers' network operations and customer care representatives to take preventive actions,
such as capacity increase, network upgrade, use over-the-air to update device
patch, etc., before high-value customers' experience is negatively impacted by potential service degradation or service failure.
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In summary, QoE-based, customer-driven network maintenance, account management, etc., takes into account real-time experience of valuable customers,
conduct business impact analysis and based business value-driven prioritization
manage network operations and incident management. Figure 4 illustrates such a
QoE-driven approach.

Figure 4: QoE-Based, Customer Driven Approach

Source: Accanto Systems & Heavy Reading, 2014
This approach can enable operators to analyze, provide better insight and visibility
over time, evaluate network performance and QoS from a customer-centric perspective, take preemptive measures and help answer questions such as:


Which regions in my network had the most dropped calls in the past hour/
day/week/month/year, and which high-value customers are most affected?



Which resources and actions should we prioritize, based on business case,
to improve QoE for our most valuable customers?



Is my network performance breaching service-level agreements (SLAs)
agreed upon with certain customer segments?



How can I prioritize their traffic in order to avoid SLA breaches that will result
in penalties?
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Which of my customer outages were due to handset problems, wireless
coverage problems or switch problems?



How can I prioritize where I should invest new capacity in my network based
on real customer revenue and profitability impact?



In which zone are my customers' calls being routed to another network operator most often, costing me fees?



Can services be delivered that adhere to VIP customer experience QoEbased SLAs?

QoE-Driven Advanced Data Visualization
Displaying data in reports/dashboards customized to the needs of multiple stakeholders within an operator's organization is critical. Current data visualization tools
require human interpretation followed by manual intervention to manage the customer experience (anticipate, control, respond, optimize).
QoE-driven, next-generation CEM solutions can automatically trigger decisionmaking processes to control and respond to the experience of their most valuable
customers – for example, presenting the appropriate information to a call center
agent before taking the call from a particular high-value customer, or automatically
remediating failing infrastructure to prevent service degradation. The dashboards
should provide users with a picture of current performance, and visually highlight
anomalies and exceptions. Users should be able to easily drill into specific activities
or transactions to get the context and take the appropriate action. They should be
able to easily compose and personalize them, without programming.
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Smart Data Management & Predictive Analytics
Today we are in the era of "big data" buzzword. Heavy Reading defines big data
and advanced analytics as the utilization of hardware and software solutions designed to process large volumes of data (in the range of hundreds of terabytes) to
unearth actionable insight. Big data is a combination of both structured and unstructured data coming from text, social media, video, etc. As such, real-time
streaming technology and complex event processing technologies are part and
parcel of big data solutions.
Typically, generic big data solutions manage unstructured data, respond to complex queries in minutes, have high data loading speed, deal with huge volumes of
data, etc. In the context of next-generation CEM solutions, operators don't need a
generic big data solution, but a variant thereof that we describe as a smart data
management and advanced analytics solution.
Figure 5 shows how smart data is different from big data solutions and why smart
data management and advanced analytics are key components of next-generation CEM solutions.

Figure 5: Big Data & Smart Data Management Comparison
FACTOR

BIG DATA

SMART DATA MANAGEMENT

Data management

Manage unstructured data

Optimized big data solution for real-time
QoE monitoring & analytics

Data volume

High, in the petabyte, exabyte
and zettabyte range

Controlled through selective data loading and continuous housekeeping

Data processing

Targeted to data mining and
post-processing

Targeted to online monitoring and realtime calculations

Complex query response time

Minutes

Seconds

Data velocity

Batch and/or real time

Real time

Hardware footprint

Explosion with increase in data

Stable

Source: Heavy Reading, 2014

Subscribers are becoming more and more demanding. They expect personalized
offerings, ubiquitous access, broad choices and a reliable, seamless experience.
Meeting these needs requires a fundamental rethink of a service provider's CEM
infrastructure. Today, most service providers use offline data analysis for reporting,
planning and CEM purposes. Their current analytics infrastructure does not provide
them with the kind of real-time analytics capabilities that can help them continuously monitor and respond to VIP customer issues in real time, engage in personalized marketing in real time, conduct sophisticated network planning and proactively detect and prevent fraud.
Figure 6 illustrates the importance of real-time analytics as pointed out in a recent
Heavy Reading survey. Real-time analytics is a key component of a smart datadriven CEM solution.
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Figure 6: The Importance of Real-Time Data Analytics

Source: Heavy Reading, 2014

The solution's underlying smart data infrastructure must be able to efficiently support
the data volumes, concurrency and query complexities involved, along with a
streaming analytics engine that supports complex event processing. While the data
infrastructure is key, this must be surrounded by an information management environment that feeds it clean, trusted information. Critical services in this environment
include data integration, data quality, data profiling and master data management. The final component is an advanced smart analytics environment that allows
both interactive users and automated processes to efficiently access and derive
insight from the data at a granular level to drive optimized decisions.
For operators, understanding business process inefficiencies and being able to create cause-and-effect mapping of processes and dependencies to help drive optimum decision-making for their most valuable customers will prove vital to achieve
their vision of delivering on optimum customer experience. To transform customer
experience via continuous improvement of business processes, it is also critical that
the underlying solution be dynamic in nature and able to absorb and contextualize
data from the environment constantly.
Simplifying business operations is a big endeavor for operators that have organizational and IT implications. Operators are trying to be operationally lean and are in
the process of simplifying their business operations by adapting best-practice methodology, becoming more collaborative and breaking their silos in order to reduce
opex and become more competitive.
We believe that service providers' customer experience strategy must be transformative and should be able to anticipate, contextualize and preempt customer complaints and queries for their VIP customers. Smart data management and advanced analytics will be a critical component of next-generation CEM solutions and
will play a pivotal role in helping them meet their business objectives.
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Building Blocks of Next-Generation CEM
DNA of next-generation, QoE-driven CEM solutions is fundamentally different from
existing CEM and OSS solutions. Next-generation solutions must be QoE-based, business value-driven and able to react in real time. Let us look at some of key building
blocks that constitute a next-generation CEM solution.
QoE-Driven: Next-generation CEM solutions should have the ability to calculate QoE
for all individual customers per service and prioritize activities for high value customers based on QoE threshold. This enables business value-based operations as lost
revenue is indicated via poor QoE. Based on importance and value of the customer
and QoE score calculated, operators can prioritize network investment to maximize
revenue based service experience of their key customers.
Ability to Model & Analyze: These must be done on a per-subscriber basis, finding
correlations and patterns between events that may affect individual customers. It is
important for next-generation CEM solutions to be able to conduct on-the-fly correlations between different content without pre-defined rules or relationships and
be able to incrementally add more loadings/calculations/aggregation on each
level of data. This intelligence can be used to measure the impact of events on
customer experience, identify opportunities to enhance the experience (and drive
incremental ARPU) and identify threats to the experience (likely to create a reason
to churn). Since experience has an immediate emotional impact, data must be
analyzed rapidly (preferably in near real time) to give operators the best opportunity
to anticipate/control/respond to it.
Ability to Continuously Ingest, Correlate & Analyze Multiple Streams of Data: Customer experience and operational and network intelligence depend on myriad
factors. Next-generation CEM solutions should be able to flexibly integrate data
from diverse sources, protect operators' investments in existing monitoring solutions,
and must be probe, deep packet inspection and network vendor-agnostic. Given
the number of factors that can shape customer experience – from dropped calls to
bill shock to time spent trying to get through to a call center – customer experience
data sets tend to be very large. Finding correlations and patterns between events
can help identify the impact on individual customers, identify opportunities to enhance the experience (and drive incremental ARPU) and identify threats to the experience that create reasons to churn. Since experience has an immediate emotional impact, data from disparate sources must be analyzed rapidly in near real
time to enable operators to anticipate/control/respond to the situation.
Ability to Analyze Real-Time Data at the Source & Extract Actionable Insight: Nextgeneration CEM solutions should operate with little or no latency to deliver insights
and automated responses in milliseconds. A high performance complex event processing (CEP) engine within the solution that performs continuous analysis and incremental updates of analytic results is highly desirable. Integrated process management capabilities can help trigger automated responses to discovered insights,
such as kick-off a repair process, or a customer support process in real time.
Underlying Smart Data Management & Predictive Analytics Layer: An optimized big
data platform that is tuned for real-time QoE monitoring and analytics is critical for
next-generation CEM solutions. It must be able to control data volumes through selective data loading and continuous housekeeping targeted for online monitoring
and real-time calculations.
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Vendor Analysis: Unleashing Accanto Systems
Accanto Systems is one vendor whose solution closely mirrors our view of the nextgeneration CEM system. Accanto provides CEM and network analytics solutions to
service providers. Its flagship intelligent CEM (iCEM) solution, powered by its patented real-time business analytics algorithms, calculates the QoE of individual subscribers and every single data and voice session, identifying the business impact of
lost revenues and costs that stem from poor service, to provide recommendations
to improve QoE and optimize return on investment for each customer segment.
The iCEM platform offers a wide range of use cases and applications on top of the
real-time analytics platform. These application packages include QoE-driven operations, customer care, network analytics and customer experience analytics. iCEM
works for fixed and mobile networks, voice, voice over IP (VoIP) and data technologies. Use cases include: advanced monitoring and troubleshooting; QoE-driven
operations, including prioritized cells for maintenance based on the value of the
customer; investment recommendations to optimize QoE; ARPU, network/service
operations center integration; VIP customer QoE monitoring; and "big data" analytics capabilities for marketing purposes.
All the applications are flexible to adapt to the operator's processes, while the network and monitoring system offers vendor agnostic data collection and modeling.
Figure 7 illustrates the operational diagram of iCEM with their key products.

Figure 7: iCEM Operational Diagram

Source: Accanto Systems, 2014

iCEM ensures that network operations are driven by QoE. The platform bridges the
domains of customer-centric data and network-centric data, presenting data that
can be used to support the planning and maintenance of the network.
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Figure 8 illustrates how Accanto's platform bridges customer-centric data with network-centric data to provide major benefits to service providers.

Figure 8: iCEM Bridges Customer- & Network-Centric Data

Source: Accanto Systems, 2014

As shown in Figure 9, key use case actions would be: identifying QoE degradations
(map area quality); performing business impact analysis (area quality with details);
and prioritize corrective actions (cell prioritization).

Figure 9: iCEM Key Use Case Actions

Source: Accanto Systems, 2014
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iCEM's Customer Care provides real-time visibility of the customer QoE and also root
cause analysis for problem isolation. iCEM Customer Experience Analytics has targets big data capabilities that provide insights into:


Customer behavior



Service usage and QoE



Terminal device performance

For further information about Accanto Systems, contact info@accantosystems.com.
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Conclusion
Next-generation CEM solutions must help service providers optimize their network by
focusing on the experience of key customer segments and should be QoE driven.
This QoE monitoring for each individual subscriber and service in multi-vendor environments will allow next-generation CEM solutions to analyze and process network
data with an eye toward providing direct business value to operators.
We are in an age of network consolidation and convergence. Many companies
have driven growth by acquisition. It is important to have visibility into how the networks are modeled and connected, and be able to make traffic migration plans to
move traffic from full topologies, individual sites or nodes with minimum impact to
customer services and product campaigns. Operational excellence is the key mantra that will enable service providers to become more competitive. This implies that
service providers need to optimize their usage of network assets and adopt a more
accurate and timely approach to capacity management.
QoE-driven, next-generation CEM solutions will play a central role in accurate, realistic and proactive operational planning capabilities, which will not only enable correct sizing of the future network, but also help service providers to reduce capacity
shortfalls, minimize order fallout and increase efficiency by identifying under-utilized
network resources.
Next-generation network planning tools also need to evolve and support adjacent
areas that involve revenue generation and assessment of operators' network profitability. With global economic conditions worsening and service providers struggling to reduce opex and accurately understand the profitability of the network,
there is no doubt that next-generation CEM solutions are well positioned to play a
central role in service provider infrastructure.

HEAVY READING | JULY 2014 | WHITE PAPER | REVOLUTIONIZING CEM

17

