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Outline.

Part 1:  OASE Targets, coverage and assumptions.

Part2:  OASE challenges.

Part 3:  OASE structure
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Next Generation Optical Access ( NGOA)

Development of architecture and system concepts for the “2020” time horizon addressing:

= Increasing access data rates per user
= Total Cost of Ownership (TCO) optimized optical access
 Network consolidation - savings on:
- Real estate
- Powering
- Higher concentration - savings through better sharing, utilization of:
- OLT resources, Feeder fibers
- Protection and aggregation resources
- Less Opex - savings by simplified network structure with less active network elements
- Unified network - residential, business, wireless backhaul
= Understanding the impact of new business models, co-operation on the design of NGOA
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NGOA - Network coverage.
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LO = Local Office (identical with naming LEXx)

Cab = Cabinet
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NGOA - Assumptions.

\

Basic assumptions with respect to “2020”

FTTH deployment is running
FTTH will evolve to the dominant access solution
Transition to NGN finished - All IP network is reality
Multi-operator environment

= Co-operation

= Open Access Networks
Universal access, a common network for :

= Residential

= Business customers

= Fixed and mobile backhaul

/
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Access network evolution.

Access /aggregation network migration path

Today

Near Future

Home / Building Cabinet

=

Central Office

Metro Access Node

=

FTTEx

(ADSL2+)

FTTCab
(VDSL2)

FTTB

FTTH

X, Aggregation Network

Access bit rate

FTTH - Optical fiber access: No (practical) limitation in the access bandwidth.
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Minimal TCO at still growing bandwidth.
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Access /aggregation network migration path
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Optics in access networks enable network structure change.

Today’s network site distribution Future vision with consolidated network sites

. i
s A
Ty

Target: Simpler network structure with minimized total cost of ownership.
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NGOA - Reducing Total Cost of Ownership (TCO).

Dependency of access/ aggregation network structure and total network costs

PoP

Total costs

Aggregation links
Access link
costs

Aggregation
network

Site & building
costs

Aggregation link
costs

Access links

n

OLT/AGS sites

Access
network

Customer premises
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Feeder link length.

feeder link length = f(# metro access nodes) Reach is not the challenge?

feeder link length
(related to number of households) . o
_ —A— 95% quantile = Feeder links length < 40km for majority
A 80% quantile 0 -
100 Ao average value of households in all scenarios
= | \\ — — shortest backup path . . .
A R — — shortestpath | = Very long feeder links for a minority of
=
g 50 ' 4~ _ __ GPON Reach Extender households only
— LS ~
E T~ = For total transmission distance
ks 40 A\‘*A subscriber line length in ODN has to be
S 20 A~ GPON C+ added (typically < 5km)

P — ek | = Typically about (<) 40 km reach are
500 1000 2000 3000 4000 sufficient
Number of Metro Access Nodes

o
]

= Protection will require longer reach (2x)
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Feeder link fiber demand.

Feeder fiber demand = f(# metro access nodes) High splitting is required!

—=— point-to-point = Feeder cables are an important
1:32 splitting ratio "
. —a— 1:512 splitting ratio additional cost factor
10 - — ; .

T i R rotostu fecdiet nks = Feeder fiber demand depends on

O WS e T
- i e ) = Number of Metro Access Nodes /
- I - Feeder link length
g o7 Jotal fiber capacity in Germany (BNA) = Feeder fiber multiplexing (splitting)
[0}
A Ea ke o = Resilience requirements
R RS Y
& s .*\A
(0}
T

> High splitting ratio is key to reduce
500 1000 2000 3000 4000 additional feeder costs

Number of Metro Access Nodes

> Resilience has to be optimized
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NGOA - Reducing Total Cost of Ownership (TCO).

8.000 CO <8.000 CO <1000
Locations Locations Locations

\4
What comes next?

Technology

4q---=-=-=-==

NG-PON1 based FTTH ?

¢ - - ————— - - - =

FTTCab
FTTH: no more than two PON
generations in parallel in operation
today time
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NGOA - Reducing Total Cost of Ownership (TCO).

Technology options
for NGOA

~
ODN: passive B - P ~—

ODN: with RE [ont o=

Protection path

urrently eacn technoiogy option IS racing major tecnnical and economical chalienges.
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NGOA - Reducing Total Cost of Ownership (TCO).

FSAN Next Generation PON (NG-PON) Roadmap.

Capacity

Already standardized NG-PONT1: In standardization

Component R&D to enable NG-PON2

NG-PON2
E.g. Higher-rate TDM,

,Co-existence”

enables gradual

migration in the
same ODN.

NG-PONL1 incl
long-reach option

WDM option to
enable to overlay
multiple XGPONs

XG-PON
(Up: 2.5G to 10G,
Down: 10G)

DWDM, CDM,
OFDM, etc.

Splitter for NG PON2
(power splitter or
something new)

NG-PON2: In discussion

NGOA

iIgher data rates per user,
There are various options and proposed solutions but up to now, there is no clear picture!
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Work package structure.
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Requirement on NGOA

NGOA Requirements for architecture and system

Business &

Service Network .
Operations

End user / Technical Network

Infrastructure

Demand model

__operatons
L Cooperton
L reoseron |

11

There will be a feedback loop to review the requirements and do a refinement if
necessary depending on results of the techno-economic studies).
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Thank you!
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Dirk Breuer

Deutsche Telekom Laboratories
Goslarer Ufer 35, 10589 Berlin, Germany
d.breuer@telekom.de

“The work leading to these results has received funding from the European Community's Seventh Framework
Programme (FP7/2007-2013) under grant agreement n° 249025, project OASE”
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