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Some key topics in services / OSS / networking
Big Data

Future Internet  goruvare Clouds

Defined
NEW ]S
(SDN)

Customer
)erience

Self-Organizing Mgnagement
Heterogeneous Networks (CEM)

NEW S
(HetNet)

“Nobody knows what SDN is, nor does anyone know what the Cloud really is,
S0 those topics have a strong affinity to each other”: JS, September 2012.
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Key requirements for network infrastructure towards 2020

Reduce Make

latency to : networks self-
| milliseconds : aware, self-

Support up to Enable Gbps Improve

1000 times peak speeds energy

Manage up to
10 times more

Deliver safe
superior
- customer

' experience

more traffic efficiency

We cannot predict all the use cases
so flexibility is a key requirement
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Support of up to 1000 times more capacity in wireless access
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e, Capacity

Global base station forecast
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Most of these
will be small
cells

In addition
over 500M
WiFi APs
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Heterogeneous Networks (, HetNet”) providing
“unlimited” capacity and “ubiquitous” coverage

LTE
TOATE Fomte GSM

! HSPAJ_r

Multiple Radio Access
Technologies
(, Multi-RAT*)

Multiple cell layers per RAT
(, Multi-layer*)

Femto cell

Degree of feasible

* Planning

¢ Human interaction in
deployment
and operation

Femto cell Macro cell
Scale (# of NE) > = Micro cell
cost pressure (NE, Pico cell
backhaul, OAM) =™ Femto cell
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Multi-RAT, Multi-Layer, Multi-vendor HetNets

LTE HSPA.
. | Y TO-LTE Femto GSM
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Multi-Architecture v Multi-vendor
Distributed & Centralized (“CloudRAN") Different vendors providing different
v Ts / cell layers
( Distributed RAN Centralized RAN . . -
” Multi-operator . KoK
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Densification and higher distribution brings complexity

Capacity . Solution:
unlimited* | HetNet

Trend: exploding demand for
ubiquitous mobile broadband

v In-building  Rural
Solution: Self-

OPEX ¢ L
- Organizing Networks
prohibitive ——
operate a complex (fragmented)
network infrastructure > 4
viable —F—
Network
| I > . Nokia Siemens
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Organization:

I
Cellular macro network § \

= Tightly planned, automated operation h o |

= Single operator
= Single vendor equipment per OAM W B ..

Cellular Heterogeneous Network

= Some parts only coarsely planned,
highly automated operation

= Multi-operator (shared infra)

= Multi-vendor per domain

8 applied to infrastructure networks ?

Self-organization is a process where the organization
(constraint, redundancy) of a system spontaneously
Increases, i.e., without this increase being controlled by the
environment or an encompassing or otherwise external
system.” (F. Heylighen, Principia Cybernetica Web, 1997) Networks

Ad-hoc / mesh network

= Uncoordinated deployment,
autonomous operation

= Only node operator

= Open environment, standardized
protocols between nodes
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_.L Site / coverage area planning
e ' <

l

Example: Automatic Neighbour Relations (ANR)

Conventional

LA" -}\- '-k‘_i .
g v i O ]
{ I:IR planning h

[]

|

OAM system

eNB A is pre-configured to know eNB B
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Site / coverage area planning
|

)
| —
| v

UE relays info on eNB B to eNB A
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Self-Organizing Networks (SON)

10

Radio
planning

Design

SON operation SON coordination

Self-Configuration

Build

Self-Healing

Self-Optimization

Operate / Maintain
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Self-Organizing Networks (SON)

SON operation

Self-Healing

Y

Radio
planning

Self-Optimization

Experience

Design Build
> > <

>

Operate
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Conclusions

Mobile data traffic explosion = operators must ,densify“ their network, increasing capacity
and assuring coverage = Heterogeneous Networks (HetNets)

Decreasing revenue per user - operators must reduce costs to remain profitable;

HetNets increase complexity and thus Operational Expenses (OPEX), however
- dilemma

Self Organizing Networks (SON): manage complexity - drive down costs for
Infrastructure networks

» SON concepts for infra networks: careful evaluation (business value, legacy /

For HetNets, SON becomes imperative:
« Extension of existing concepts & new concepts - Multi-layer, Multi-RAT

‘9 Traffic Steerini: makini the resources aiiear as “one network”l

Nokia Siemens

Networks .
ﬁ\\\\\“““""‘*-t||m\\\~“"‘

12 © Nokia Siemens Networks 2012 ICIN 2012



Innovation at the heart of our business

Liquid Radio
Let traffic waves flow
most efficiently
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