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The impact of internet-based
services on 0SS and BSS

New revenue streams from internet-based service models will require seamless business processes
that work across different levels of an organization and improve the interworking of OSS and BSS.

# PETER BRISCOE

Historically, the primary focus
for BSS platforms has been the
commercial side of delivering
services, whereas the focus for
0SS platforms has been on the
technical control of services.
The emergence of internet-
based services, driven by greater
personalization and end-to-end
user control, is bringing about
the merger of these two kinds of
platforms. The walls between the
front and back offices are being
torn down, bringing some operator
benefits but also adding some
degree of complexity.

Many communication service providers
(CSPs)want to increase the level of flexi-
bility in their OSS/BSS environments, to
expand these systems for use through-
out the new service-value chains being
created by emerging internet-based ser-
vices. The desire for improved adapt-
ability challenges the traditional rules
and functions of OSS/BSS platforms. To
support the union of these platforms
a number of strategies can be used to
align them.

Background

Several trends are driving an exponen-
tial behavioral change in the traditional
telecom customer — people want differ-
enttypes of services and are using them

ininnovative ways. There are two main

developments driving this accelerated

rate of change:

# theincreased availability of mobile
broadband; and;

¥ the emergence of internet-based retail
business models

Near-ubiquitous, high-speed data con-
nectivity at competitive prices has
opened up a range of alternative ser-
vices that can be used in ways that tra-
ditional CSPs have not experienced
before. Internet-based retail business
models (see Box B) have fundamental-
ly changed the way CSPs perceive the
users of their services. Users were once
viewed as subscribers or customers:
individuals and enterprises that had
a relationship with the CSP, and that
would pay for basic and ad-hoc servic-
es. This perspective is being replaced by
the notion of the consumer (favored by
the internet-based retail industry and
previously not so common in the tele-
com industry), a term used to refer to
the user of a service provided by a CSP.
The significance of the difference
between these terms lies in the way
the behavior of data-service users has
changed. Traditional subscribers or cus-
tomers buy a basic service, agree a con-
tract with a CSP, and make payments.
They may also purchase additional ser-
vices directly from their CSP without
considering other alternatives.

Freemium
services
Internet-based
retail busi-
nesses using the
freemium model
provide access
toaproductor
service, usually
digital (suchasa
game or film) for
free, butapre-
mium is charged
foraccess
toadvanced
features of the
service. This fee
normally com-
prises a monthly
subscription
with no termina-
tioncharges.

Terms and abbreviations

BSS business support systems
CSP communication service provider
ERP enterprise resource planning

IP Internet Protocol
M2M machine-to-machine

NOC network operations center
0SS operations support systems
SLA Service Level Agreement
SQM service quality management
TDM time division multiplex

A consumer, on the other hand, active-
ly chooses to use a service, does not nec-
essarily have a direct relationship with
any CSP, or is the person or organiza-
tion that pays for the service. This mod-
el and the differences between it and
the subscriber model are illustrated in
Figure 1. In some situations, services
are paid for bya third partyin return for
an alternative benefit such as ad place-
ment or access to information about
consumers—and thisis the typical mod-
el for internet services.

This difference in terminology may
not seem massive, but once accepted,
it fundamentally changes the relation-
ship between service providers and
their customers: how they are man-
aged, how services are purchased, and
which information is stored and reused.
The consumer concept has not yet been
adopted extensively within traditional
definitions of communication services.
Services based on this model are begin-
ning to emerge, such as flexible family
plans that allow several users to share a
service that is paid for by one customer.

The goalis toimprove the aggregated
view of a household or the service con-
sumption of an enterprise. To achieve
this, information about all the parties
involved in a service running on a CSP
network — consumers, suppliers and
partners — needs to be gathered and
taken into consideration when devel-
oping new business models.

From connectivity to content

One of the most significant behavioral
changes in consumers is their shift
in focus away from basic network-
access-only services to content-driven
ones — from fibers, cables and devic-
es to watching movies, reading books
and sharing videos. As a result of this
shift, content is being provided either
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in cooperation or in competition with
the CSP through over-the-top services.
Telecommunication services are
key enablers for content services and
content providers. A good example is
Amazon, producer of the Kindle, which
delivers e-books over a mobile net-
work. The device owner is completely
unaware of, and has no control over, the
network used to deliver the services and
content they purchase. The shiftin how
content and services are supplied (illus-
trated in Figure 2) transforms the val-
ue chains that service providers need to
support. It brings into play:
# large numbers of partners;
# complex settlement processes; and
# new delivery providers — that aggregate
content from content providerstoensure
timely delivery through caching.

In most cases, the new delivery provid-
er is a CSP or a partner, but for some
mobile services, it could be an indepen-
dent third party — such as the mobile
splitbrowser provider Opera — which
optimizes content for specific devices,
compressing it to enhance the overall
user experience.

Content providers can use economies
of scale to obtain better rates for con-
nectivity services than an individual or
enterprise can secure. As a result, they
may eventually stop selling tradition-
al connectivity services to individual
households, andinstead media aggrega-
tors may begin to pool their consumers
to bulk-buy connectivity within speci-
fied regions.

This could become reality if large-
scale content owners — such as Sony or
Google - that have direct contact with
consumers start to provide devices that
generate demand for connectivity. Such
amodelisused today to provide satellite
services — the consumer does not buy a
satellite connection, butrathersignsup
for content which they can then access
via a device (set-top box) leased to them
by the satellite company.

Single transactions with no commitment
The introduction of internet-based ser-
vices over the past 10 years has opened
up a new chapter in terms of the lev-
el of commitment that people make
when usinga service. The predominant
model for retail services provided by
restaurants and shops, for example, is
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based on the concept of a single trans-
action made by a buyer with no com-
mitment to repurchase. Until recently,
only a small number of providers used
payment models based on zero future
commitment (see Box C). In contrast,
most non-retail services, including util-
ities and telecommunication services,
involve only aminimum commitment—
usually more than one dayand in many
cases months or years.

Retail principles have been suc-
cessfully applied to internet services,
enabling the consumer to pay a sin-
gle fee for instant consumption with
no commitment. Purchase of a film for
download to a tablet device for immedi-
ate viewing is a typical example appli-
cation of the zero-future-commitment
purchasing model.

In the future, consumers might

s

Consumers

choose a specific service provider when
they want to buy something, using it
simply for the duration of the purchase
and possibly during the consumption
phase. With such an extreme model -
where the time for interaction with the
consumer is very limited - it is essen-
tial for the consumer to understand
instantly what services the CSP has to
offer, and for any requested services to
be delivered without delays caused by
external processes such as credit checks
or complex contracts. This immediate-
pay-and-use model is drastically chang-
ing the way services are contracted and
will drive the continued fragmentation
of the supply chain.

Reduced control

Therise of internet-based services neces-
sitates a new set of identifiers that
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Revenue from short-duration services
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#¥ are not directly linked to a service
provider, anindividual or an enterprise.
Inmany business models, the telephone
number has been used as the key con-
sumer identifier for all services provid-
ed by the operator, and no service can
be supplied unless one has first been
assigned. This approach will no longer
work in an environment where there is
no direct connection between the con-
nectivityidentifier and the service iden-
tifier. A virtual firewall exists between
these sets of identifiers, and it will need
to beremoved.

The combination of new ID policies
and centralized control will enable con-
sumers to forward content services such
asvideo to various types of devices. The
trend is moving in the direction of com-
pletely removing per-service identifi-
ers (such as telephone numbers), and
the most obvious way to do this would
be to use an OpenlID service or domi-
nant social-networking ID (such as a
Facebook or Google+ ID) as the entry
pointandallow consumers to pull these
IDs to various devices. The ability of the
service provider to either enable or inte-
grate such a change will be affected by
the business decisions and role that it
wants to play in partnering with the
social-networking services in question.

New methodsof service

management

The predicted shift from connectivity-

only to content with connectivity will

require a change in the way services

are viewed, which in turn introduces

newrequirements for the way theyare

managed. The three main shifts will

be evident through:

* the emergence of short-duration
services;

# the use of standard service units; and

# the utilization of new methods to plan
future services.

Short-duration services

The long-term business model—where
people and enterprises sign up to com-
mercial agreements that provide
better prices in exchange for a com-
mitment for longer service periods
— will probably continue to a certain
degree and generate some revenue.
Short-duration services can provide
higher margins and compensate for
declining revenue streams elsewhere.
People are willing to pay more for a
short-duration service ifit can be deliv-
ered in an immediate, efficient and
simple way. For example, on average,
consumers will pay twice as much
to download and watch a film from

a mobile-video-rental website as they
will to rent a movie from a store — pay-
ing for the convenience of not having to
collect it in person, and for the luxury
of buying entertainment spontaneous-
ly when the desire arises.

Supporting consumers’ repeated use
of short-duration services over long peri-
ods of time with a seamless user experi-
ence is a key differentiation factor. One
of the issues associated with this model
is how user information is maintained
and reused after service termination.

Standard service units
In addition to shorter-duration service
agreements, others of common or stan-
dard service duration may provide some
benefits to CSPs that sell services to each
another. The way services use networks
is becoming more deterministic, and
so to ensure that use patterns can be
accurately detected, service-consump-
tion plans will need to be updated reg-
ularly. If a common set of units based
on the service duration can be applied
to a group of services that all use the
network in the same way, a service pro-
vider can optimize the allocation of
network resources, thus combining ser-
vices more efficiently. This improves the
speed of introduction of new services
and hence reduces total time to market.
Many of the current approaches to
the management of IP networks tend to
overlay deterministic routing onto the
IP network to ensure operational and
SLA-compliance on a par with legacy
TDM networks. However, this approach
negates many of the benefits (such as
flexibility and cost-efficiency) of the
underlying IP networks. In many cas-
es, it also introduces higher operating
costs due to the increased complexity
of managing and changing established
and often custom-configured IP paths.
Concepts similar to those used for
measuring voice-switch consumption,
where networks are optimized to han-
dle traffic volumes (defined in erlangs),
could be used to define what is meant
by standard duration for a service.
However, for data services, the duration
of a fixed connection is now expected
to be infinite until termination — and
in a mobile network, it is expected to
last for the duration of the contract peri-
od. Although the erlang is by defini-
tion a dimensionless unit, it becomes a
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practical measure when used to express
the ability of a switch or network to sup-
portaspecified volume of trafficwithin
busy hours. If a similar principle could
be developed for data services, greater
efficiency in the consumption of IP net-
work resources would be possible.

Planning of future services

Ifacommon set of units could be devised
for measuring service consumption,
better planning of network resources
would be possible. Over time, such a set
of units would enable improved sharing,
offloading and trading in network traf-
fic. In this way, service providers could
expand their networks in a common
way, leading to the potential for trad-
ing in data capacity in much the same
way that voice is traded using whole-
sale minutes.

The ability to pre-book data capacity
at a given price for services that will be
used ata future pointin time could pro-
vide some counterbalance to the reve-
nue loss caused by consumers opting for
shorter-duration services within long-
term commitment agreements. By first
securing a price for the data capacity
required to support a specific service,
the price of the service can be predeter-
mined and can be based on the length
of commitment toit. The concept of pri-
or commitment is currently only used
in pre-pay and post-pay contracts, and
would be highly beneficial if it could be
applied further.

By charging lower prices for access
to services during off-peak hours and
controlling the level of overbooking
during critical busy hours, service pro-
viders can maximize revenue from
their resources. This model is partic-
ularly relevant for enterprise services
andas the level of M2M communication
(where data services tend to be less time-
sensitive) rises.

All of these options add new and
unmanaged dimensions to the effec-
tive delivery of services, which impacts
the supporting business processes and
systems, which as a result will need to
be modified.

Harmonizing 0SS and BSS

In the short term, it is unlikely that
OSS and BSS will merge completely.
However, improved harmonization —
and tighter integration with increased
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data-sharing at certain information
points —will be required to support the
changes in consumer behavior. This
can be achieved through the addition
of an information-and-governance lay-
er between OSS and BSS. The types of
information included in the major pro-
cesses and systems of services provided,
and the way in which these are aligned,
areillustrated in Figure 4. This new lay-
erofinformation will need to be closely
integrated across the different process-
essothatitactsasabridge, transferring
the results of one process and forming
inputs to others.

Required changes to planning systems

The planning of network resources is
not the first area that will be affected
by the changes, but it is the area that
could potentially undergo the most
extensive change. Amajor changeinthe
method used to plan network resource

Consumers

consumption for data services will be
required to deliver service-consump-
tion time and future pricing efficient-
ly, without any dramatic impact on the
quality of experience for users of all ser-
vices on a given network.

The way OSS/BSS processes current-
ly treat data consumption differs only
in terms of the terminating device. A
smartphone and a laptop have different
data-consumption profiles, but these
profiles are expected to apply across
the entire subscriber base, with mini-
mal ability to handle individuals who do
not fit the typical profile. More detailed
and much shorter planning cycles need
to be accommodated, and better ana-
lytics that drive closed feedback loops
are necessary.

To support tighter coupling to com-
mercial factors, planning systems will
need stronger interaction with gen-
eral financial systems — moving #&
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#¥ planning systems closer to the ERP
platforms that work in conjunction
with the daily operations of a compa-
ny. Forecasts provided by ERP systems
will determine future prices and, to
some extent, the value of the company.
As aresult, service providers will need
to establish new ties between planning
and rating so that per-unit prices corre-
spond with the rating for each service.
By standardizing services across all
providers, capacity shortfalls can be eas-
ily filled by third parties — adding com-
plexity for providers who tend to create
partnerships after lengthy negotiation.

Changesinlead toservice

To support the on-demand nature of
new offers, service delivery will under-
go extensive change, mainly to support
short-duration services.

For short-duration services, great-
er real-time service enablement may
necessitate additional partnerships
and introduce new methods that do
not require the same level of device
pre-configuration and network con-
figuration as those needed for services
today. For example, to determine wheth-
er or not a service can be delivered pri-
or to payment processing, service

configuration information should be
obtained at the point of purchase.

The role of inventory will shift: from
asimple pre-delivery control point, toa
real-time service-enablement function.
This function will continue to ensure
that networkresource conflicts do not
arise, but these checks will be based on
ID and capacity availability — requiring
a more extensive real-time view of net-
work capacity than has previously been
available. Reconciliation processes can-
not provide the required speed to offer
an accurate representation of network
capacity and consequently, the way the
real-time picture is achieved and man-
aged will need to change. In many cases,
real-time checks will notinclude capac-
ity validation using offline systems —a
method commonly used today.

The standardization of service-
characterization parameters could
result in a large number of repeat ser-
vice configurations. As the state of a
service is controlled by the current, and
not the future view, repeat orders are
difficult to handle in many systems.
Modifications will need to be made to
many of the platforms used today to
manage the future state of a service at
any given time.

Changesin service-to-cash
Service-to-cash will be the first area
affected by the shift from connectivity-
only to content provided together with
connectivity.

The changes to the processes sup-
porting short-duration services, future
bookings and dynamic service pricing
are more extensive in service-to-cash
than they are in any other area. These
new services make the supply chain
more complex and cause some level of
revenue splitting.

The shift to content with connectivi-
ty increases the number of small trans-
actions completed with limited credit
checks—-which can lead torevenue loss-
es. Verification prior to service deliv-
ery will become a greater burden on
the service provider, as services can-
not be retracted once delivered: once
a film is downloaded, it can be viewed.
Pre-payment models could reduce this
risk, but such a model requires effi-
cient clearinghouses that have tight-
er consumer-control methods or can
absorb the increased risk.

Functions to support micro-billing
and more extensive clearinghouse pro-
cessing will be needed, adding larger-
scale external interfaces to systems that
have normally been closed behind com-
pany firewalls.

Policy will gain greater significance
and will be used to control services and
enforce charging rules. Per-consumer
policies are a prerequisite to enabling
the fine-grain controls to accommodate
the new service definitions. Consumer
profiles will as a consequence gain
greater importance.

The ability to pre-book services intro-
duces additional complexity into the
pricing of a service and all the commer-
cial rules relating to it. Product cata-
logs will need to be dynamic and make
use of real-time planning and forecast
information to determine the price for
aservice.

Changes in experience to resolution
Many operators have invested in IP-fault
and SQM platforms, and are likely to do
so more extensively as the user experi-
ence of shorter-duration services needs
more proactive service monitoring. This
is the only way to maintain basic SLAs
for such services.

To enable faster reaction times,
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extending the use of policies and real-
time SQM within networks will be
necessary. Centralized systems usual-
ly cannot provide the speed required
to deal with local fluctuations in net-
work use.

Providing simple mechanisms for
users to notify the CSP directly about
their experience will increase the
efficiency of network operating cen-
ters (NOCs) and reduce the amount of
time spent handling errors that do not
directly affect service performance.

Short-duration services and connec-
tivity with content create the addition-
al challenge of ensuring that devices
can run a self-diagnosis routine, fixing
errors before an SLA has been breached.
The increased processing power of
devices in combination with existing
signaling protocols enables devices to
downgrade the quality of many dynam-
ic services, such as codec streaming
quality, when required.

Further standardization of quality
measures and service units should allow
this process to be coordinated across
multiple providers in complex service
chains. However, some will want to load
SLAs that notify the service provider
when a specific service is compromised
directly onto the device, which would
require enabling proactive requests for
network changes issued directly from
the device while the service isin use.

Conclusion

Based on current market drivers, tele-
communication services are expected
to shift from a model characterized by
long service durations with standard
quality levels and prices to a new mod-
elfeaturing short service durations and
variable prices that require real-time
service management.

In the newer model, the price of a
service will be determined through a
dynamic combination of duration, lead
time, and service content or type, where
external identifiers will play a greater
role in the authentication and manage-
ment of service behaviors.

Ifthe market trends continue as fore-
casted, all internal systems including
OSS and BSS will need to be aligned to
the newmodel, toaccommodate an end-
to-end perspective and to support great-
er data sharing beyond the boundaries
of existing systems. 4
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