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Introduction and motivation.

= Profitability requires that the cost per line fall below an accepted threshold.
= The business case will fail, if the requested penetration rate will not be achieved.

= Risk minimising requires a decrease of the Up-Front cost and optimised deployment
strategy.
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Introduction and motivation.

From “stovepipes” per service ...

= = £
o o (@)
o o o
(2] %2] (7))
c c =
S ® S
— — —
(= = =

son [ GSMI3G
Fixed . 0 Wireless
access access

= Vertical integration
= Different services rely on different technologies

= Control of customer relationship and service
provision maintained

... to open standardized layered architecture

Over-the-top players

Service Service Service Service
delivery delivery delivery Sale[EIIY/ETsY,
platform platform platform lelEli{elgn

Application plane

Control plane (IMS)
- | P Transport plane

Aggregation plane

Access plane

= Horizontal layering replaces stovepipes
= |P as universal convergence layer

= Service neutral network. i.e. network and
service are effectively decoupled

= Optical and copper in access

Next Generation OSS

Change of the access networking paradigm towards open, multi-layer next generation networks.
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Introduction and motivation. ?
ASE

= Technical challenge: How to differentiate
services such that each services
maintains a pre-defined service level?

v’ Technically feasible

= Business challenge: How to motivate the
customer (or other carriers in case of
wholesale products) to pay for the service
differentiation? What does the new value
chain look like?

2008 Shlft;gtétéls;ness 201X How to adapt the business models?
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Part ||
Architecture and technology options for
next generation access networks.




Fiber optics enable network infrastructure

changes.

Home /
Building

D-cable

= Optimized total cost of
ownership

= Lower site related OpEx

= Improved hardware
utilization

= Lower power cOsts
= Simplified network structure
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Optical Access Seamless Evolution (OASE) in a

nutshell.

Migration based on copper infrastructure
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NG-access supporting:
= TCO optimization
= 21 Gb/s per user
= Energy efficiency
= Co-operations

ASE

Optic enables new access structures

concepts supporting co-operations for the “2020” time horizon, based on European

requirements.
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Architecture and technology options for NG
access networks.

System options AON vs. power splitter vs. WDM concepts

= AON
AON (Ethernet) ONT
Ethernet PtP switch ¥
based

'ASE

=PtP operation based on switch

ONT
= TDM-PON
TDM_PON. = PtMP operation on a power-splitter based fiber access
Power Splitter based B,
PON '
= \WDM-PON type 1

=the system key element, the wavelength-router replaces
the power splitter and is therefore part of the passive
fiber access infrastructure network and may limit the

. future system upgrade capability. )

WDM-PON type 1:

Wavelength router in
the field

What is the optimal technology and architecture 7 What is a need

rate?
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Architecture and technology options for NG
access networks.

Migration strategy I

A = The basic infrastructure must be able to satisfy

also future service requirements
= The network must be capable for upgrading single
customers on demand
|]|:| NG-PON 2 > = The network must allow technology migration on
A existing infrastructure without any service
II- interruption
= Avoid more than 2 different technology generations
E at the same time on the same fiber infrastructure?
]I:I GPON > = Reuse of passive infrastructure
= Splitter
—> = fibers
time = Preplanned parallel usage of different technologies

= Older technology remains untouched

When do we need NG-PON2?
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Architecture and technology options for NG
access networks.

Jase

Four critical parameters determine the
optimum balance for the access
network:

Balancing different network parameters in the access network Boundary conditions

= Fiber demand/ distance / splitting
ratio (cable and duct length)

= Resilience (maximum failure
penetration range)

= Site reduction (potential to give up
entire locations by passivization)

= OpExreduction (e.g. reduced service,
energy consumption)
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Best Practice rules and network design requirements -
...applied on Next Generation Access Networks LSE

Best Practice rules

= Long-term view

= The network must be able to satisfy also future service requirements
= Stable but flexible

= The network must be capable for upgrading single customers on demand
= Migration proof

= The network must allow technology migration on deployed infrastructure without
service interruption

General Requirements

= Zero touch

= Service activation and changing is possible without any further truck roll out
= Keep it simple

= Avoid heterogonous and manifold solutions
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Part ll:
Business/Co-operation scenarios.




Business scenarios and analysis framework.

Open access model / business co-operation

/ Business \
Business @ separation of layers
Reference: :
Service
@ = Operation
Integrated Infrastructure| :
Operator @ \ Finance/i/
| | | >
Today (2010) NGOA NGOA
- First open access (2015) (2020)

models already exist

What are the Pros and Cons of the open access model for the different players?
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Business scenarios and analysis framework.
ASE

Active infrastructure + ISP Parallel active infrastructure One active infrastructure

providers [ J [ J - u u u
Man
Active @
Infrastructure

Infrastructure

(One provider

\ Vi
-
4 . )
= Separation of the passive = Separation of the passive = Dual separation
infrastructure only infrastructure and/or active = Passive/active
" Examp|es are Telco, infrastructure infrastructure
Housing Company or City = Active infrastructure
Network Provider L and services Y,

What is the most probable long-term evolution for the different players?

Deutsche Telekom Laboratories 9.06.2010 15



Business scenarios and analysis framework.

Active infrastructure + ISP S - Subscriber

ervice
providers
(Many)

Active
Infrastructure

NDP — Network
Device Provider

Connection (IP)

Connection (Ethernet)

Connection (Wavelength)

PIP — Physical
Infrastructure

Ducts

Infrastructure Provider
(One provider) e
= Existing Business OASE value network
Role Model adjusted analysis concentrates
on Physical Infra.
Provider and Network
Access Provider
What is the value/profitability for taking one of these roles? \Business Roles )

Deutsche Telekom Laboratories

9.06.2010 16



Business scenarios and analysis framework.

Jase

= Use Case targets an interrelated “Whole-buy” solution on physical infrastructure level:
Housing Company or City network provider cooperation in order to broaden the customer

base
Contrary conditions (1) “Coopetition”

(1) Transaction costs: (= Cooperation &

= Minimize transaction Competition)
costs (e.g. contract = i.e.cooperation in less
related costs including T e attractive & competition

in highly attractive areas

and execution costs) (geographical & risk

initiation, negotiation

d d
(2) Opex Increase of; ependent),
= Number of Interface Capex = collaborative funding
locations related and 2 - efforts in least attractive
general process cost by areas
= Maintenance, Churn (2) Capex Decrease:
related costs, IT = Upfront investment
related costs, etc. (digging, ducting, fiber,

etc. related)
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Part |V:
Conclusions.



Conclusions. _f
ASE

= Node consolidation technically feasible but what about techno-
Architecture economics?
and = Operators require upgradeability on technology with minimal
Technology infrastructure impact => Migration strategy needed!

= Support for different co-operation models is needed: What co-
operation models should be supported?

ANUTERMHOEEE | - \What are the pros and cons of an open access model for the
environment different players?
= What are the drivers in transaction costs?
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