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OASE consortium.

12 partners from 8 countries:



 

SME coordinator



 

3 operators



 

2 (3) vendors



 

3 universities



 

2 research institutes

Duration: Jan 2010 –
 

December 2012
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Outline.

Part 1: OASE Targets, coverage and assumptions. 

Part 2:
 

OASE challenges.

Part 3:
 

OASE structure
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Next Generation Optical Access ( NGOA) 
Target.

Textbox Headline



 

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

Development of architecture and system concepts for the “2020”

 

time horizon addressing:
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NGOA –
 

Network coverage.
 NGOA covers today’s access and aggregation network.

OLT Aggregation 
Network

Edge 
Node

Next Generation Optical Access (NGOA) covers the 
region from the home/building till the BB-POP.

NGOA system design comprises:
a)

 

the network part from the NT1 (customer) till the OLT
b)

 

the network part from the OLT till the location of the ingress point 
of the IP backbone

It does not include:
•

 

Home network
•

 

Edge node design

LER

ONT

ONT

ONT

Mobile BS

In‐house First mile Feeder network Aggr. network

BB-POP(e.g. LO) (e.g. MAN)(e.g. Cab)

LO = Local Office (identical with naming LEx)
Cab = Cabinet
MAN = Metro Access-Node (consolidated LO)

RGW

ONT

NGOA coverage
ONT

Initial targets:


 
1G


 
100 km 


 
1000 customers/ feeder
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NGOA –
 

Assumptions.
 Basic assumption for the network design.

Textbox Headline



 

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

Basic assumptions with respect to “2020”
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Access /aggregation network migration path

Access network evolution.
 Migration towards FTTH: Increased access bit rate per subscriber.

FTTEx

 
(ADSL2+) 
FTTCab

 
(VDSL2)

FTTB

FTTH ONT

Modem

DSLAMModem

MDU-

 
ONUModem OLT

OLT

Aggregation Network

Aggregation Network

Aggregation Network

Aggregation Network

DSLAM

Central Office Metro Access NodeCabinetHome / Building

Access bit

 

rate
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FTTH --

 

Optical

 

fiber

 

access: No (practical) limitation

 

in the

 

access

 

bandwidth.FTTH --

 

Optical

 

fiber

 

access: No (practical) limitation

 

in the

 

access

 

bandwidth.
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Access /aggregation network migration path

Minimal TCO at still growing bandwidth.
 Re-structuring of the access and aggregation network towards unified optical 

access network for residential, business and backhaul.

FTTEx

 
(ADSL2+) 
FTTCab

 
(VDSL2)

NG-PON 2

FTTB Pilot

 
(Dresden) 

FTTH field trial

 
(Berlin) ONT

Modem

DSLAMModem

MDU-

 
ONUModem OLT

OLT

ONT

Aggregation Network

Aggregation Network

Aggregation Network

Aggregation Network

DSLAM

Central Office Metro Access NodeCabinetHome / Building

OLT Agg. 
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Optics in access networks enable network structure change.
 Exemplary future

 
network structure.

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

Target: Simpler network structure with minimized total cost of ownership.Target: Simpler network structure with minimized total cost of ownership.
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NGOA –
 

Reducing Total Cost of Ownership (TCO).
 Understanding the trade offs and finding the Optimum.

Site & building   
costs

Aggregation link 
costs

Access link 
costs

OLT/AGS sites

Total costs

C
os

ts

OLT/
AGS

Customer premises

PoP

OLT

Aggregation links

Access links

Ac
ce
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ne

tw
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tw
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k

OLT/
AGS
OLT/
AGS

Dependency of access/ aggregation network structure and total network costs
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Feeder link length. 
Which reach should be provided by NGOA systems?



 

Feeder links length ≤
 

40km for majority 
of households in all scenarios

 

 

Very long feeder links for a minority of 
households only

 

 

For total transmission distance 
subscriber line length in ODN has to be 
added (typically < 5km)

 

 

Typically about (<) 40 km reach are 
sufficient

 

 

Protection will require longer reach (2x)



 

Feeder links length ≤
 

40km for majority 
of households in all scenarios



 

Very long feeder links for a minority of 
households only



 

For total transmission distance 
subscriber line length in ODN has to be 
added (typically < 5km)



 

Typically about (<) 40 km reach are 
sufficient



 

Protection will require longer reach (2x)

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

500 1000 2000 3000 4000
0

20

40

60

80

100

Fe
ed

er
 L

in
k 

Le
ng

th
 [k

m
]

Number of Metro Access Nodes

feeder link length
(related to number of households)

 95% quantile
 80% quantile
 average value

 shortest backup path
 shortest path

GPON Reach

 
Extender

GPON C+
B+



31.08.2010BroadNet_OASE overview_.ppt 13

Feeder
 

link fiber
 

demand. 
The dark side of site darkening -

 
additional cable required.



 

Feeder cables are an important 
additional cost factor

 

 

Feeder fiber demand depends on


 

Number of Metro Access Nodes / 
Feeder link length

 

 

Feeder fiber multiplexing (splitting)


 

Resilience requirements

High splitting ratio is key to reduce 
additional feeder costs 

Resilience has to be optimized



 

Feeder cables are an important 
additional cost factor



 

Feeder fiber demand depends on


 

Number of Metro Access Nodes / 
Feeder link length


 

Feeder fiber multiplexing (splitting)


 

Resilience requirements

High splitting ratio is key to reduce 
additional feeder costs 

Resilience has to be optimized

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

NGOA –
 

Reducing Total Cost of Ownership (TCO).
 Which solution comes next enabling structural network changes?

8.000 CO
Locations

<8.000 CO
Locations

GPON based FTTH/B

<1000
Locations

NG-PON1 based FTTH ?

What comes next?

time

Te
ch

no
lo

gy
 

today

FTTH: no more than two PON 
generations in parallel in operation
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NGOA –
 

Reducing Total Cost of Ownership (TCO).
 Technology options.

ONT OLTP

ONT OLTRE

ODN: passive

ODN: with RE 

Protection path

Protection path

TDMA WDMA OFDMA (O)CDMA

Technology options 
for NGOA

Currently each technology option is facing major technical and economical challenges.
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NGOA –
 

Reducing Total Cost of Ownership (TCO). 
FSAN Next Generation PON (NG-PON) Roadmap.

Now ~2010 ~2015

Splitter for NG- PON2
(power splitter or 
something new)

Already standardized NG-PON1: In standardization NG-PON2: In discussion NGOA

G-PON

1G-EPON

„Co-existence”
enables gradual
migration in the 

same ODN. 

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

DWDM, CDM, 
OFDM, etc.

WDM option to 
enable to overlay 
multiple XGPONs

NG-PON1 incl. 
long-reach option

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

Down: 10G)

Component R&D to enable NG-PON2

Power splitter deployed for Giga PON (no replacement / no addition)

NGOA objectives: Significant higher data rates per user, long reach & higher split at lower TCO. 
There are various options and proposed solutions but no clear picture up to now!

C
ap

ac
ity

NGOA objectives: Significant higher data rates per user, long reach & higher split at lower TCO. 
There are various options and proposed solutions but up to now, there is no clear picture!
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Work package structure.

W
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WP1: Project management and coordination

WP4: System concepts of 
next generation optical 

access networks

WP3: Next generation 
optical access 
architectures

WP5: Techno-economic assessment

W
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WP6: Business modeling

 

and regulatory aspects

WP8: Dissemination
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Requirement on NGOA
 Structure.

Technical 
architecture

End user / 
Backhaul

Quality

Demand model 
network dim.

Network 
operations

Co-operation

RegulationBandwidth

NGOA Requirements for architecture and system

Service Network Business & 
Operations

Infrastructure 
topology

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!

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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