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Content of the presentation :

% Planning tools used for the case study

s Problem 1 — Economic Impact of Service
bandwidth upgrade
» on FTTH broadband access network

> on xDSL broadband access network

% Problem 2 — Economic selection of
broadband access technology

» xDSL vs. FTTH for brownfield
» FTTH vs. WIMAX for greenfield
» xDSL vs. WIMAX for rural area
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Case study tools

VPIsystemsOnePlanAccess -

A
_ Market definition Eia

Evolution forecasting

‘| Demand mapping R P

MULTIlink is a complete solution
for fast microwave link
engineering and designing of
PMP/WLL/LMDS networks.
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Problem 1 — “Service upgrade”

There is a need to model the impact of
upgrading the service bandwidth, the service
take rate and the service mix on the access
network.

For a given market, the access network planners
want to perform Bandwidth Upgrade Scenarios,
Uptake Growth Scenarios, and Service Mix
Scenarios

The access network planners have to dimension
the required capacity of the access nodes, to
optimize the access network and to calculate
related costs to upgrade it.
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Problem 1 — “service upgrade” — example |

Mame | Service: FITH-Bus In

Service Type Permanent -
Parameters
Bandwidth: Mbitfs hl
Contention Ratio:
Normal :

Hame Service]FTTH-Res Im

Service Type Permanent -

Parameters

Eandwidth: bitfs -

Contention Ratio:

Service utilization is presented
by the Contention Ratio

Name Service: |FTTH-Bus Upgraded

Contention R atio
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-
Service Type Permanent -
Parameters
Bandwidth: Mbit /s =
Contention Ratia:
Upgraded:
Service Tupe Permanent -
Parameters
Bandwidth Mbitfs hd
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Problem 1 — “service upgrade” — example |

Bandwidth per service ( Mbit/s )
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Problem 1 — “service upgrade” - example |

FTTH-
Service Data Service Data Bus
Areas and | connectivit | FTTH- <- N orm a| Areas and | connectivit | Upgrade | FTTH-Res
Sites y Bus FTTH-Res Sites y d Upgraded
FTTHL 0 0 3750 FTTH1 0 0 7500
FTTH2 0 0 2972 FTTH2 0 0 5944
FTTH3 0 0 2819 Bandwidth FTTH3 0 0 5638
FTTH4 0 0 375 | per se rvice FTTH4 0 0 7551
FTTH5 0 1900 0 ( M blt/S ) FTTHS5 0 3800 0
FTTH6 0 0 2041 FTTH6 0 0 4081
FITH? 0 0 805 FTTH7 0 0 1609
FITH 1 0 0 15 FTTH 1 0 0 30
FITH 2 0 0 30 FTTH 2 0 0 60
FTTH 3 0 20 0 B an dW| dth FTTH_3 0 40 0
FTTH_4 0 0 45 . FTTH_4 0 0 90
FTTH 5 0 0 60 Increase . FTTH 5 0 0 120
FTTH 6 0 40 FTTH_6 0 80 0
FITH 7 0 20 0 100 % FTTH 7 0 40 0
FTTH 8 0 0 60 FTTH_8 0 0 120
FITH 9 0 0 30 FTTH 9 0 0 60
FTTH_10 0 40 0 FTTH_10 0 80 0
FTTH 11 0 60 0 FTTH 11 0 120 0
FTTH 12 0 0 60 U p g rad ed . FTTH 12 0 0 120
~ ) o~
Ca030) (6462 (a60) (52923
— — — —
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Problem 1 — “service upgrade”

Sata
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ITU-D Forum
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- example |

Access
Network
Dimensioning/

<- Normal

(3 OLT, 17 Splitter 1:8,

89 Splitter 1:4) Optimization
N / \
. PR %
E¥
,\// I
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Upgraded: jSos e & ; -

(3 OLT, 28 Splitter 1:8, 93 Splitter 1:4)
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Problem 1 — “service upgrade” — example |

Normal services :
10/1/2008 10/1/2009 10/1/2010 10/1/2011 | 10/1/2012
Costs Acquisition 714006 6851 12354 7825 10450
Installation 27001 685 1235 783 1045
Maintenance 11364 11704 12320 12709 13230
Upgraded services :
10/1/2008 10/1/2009 10/1/2010 10/1/2011 | 10/1/2012
Acquisition 814089 5072 2165 5437 23187
Installation 32651 56 25 100 74
Maintenance 14172 14198 14208 14256 14293
Difference :
10/1/2008 10/1/2009 10/1/2010 10/1/2011 | 10/1/2012
Acquisition 100082 -1779 -10189 -2388 12737
Installation 5650 -629 -1210 -682 -971
Maintenance 2809 2494 1888 1547 1063
Costs increase :
1.16 %
(relative to all costs)
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Problem 1 — “service upgrade” — example |

CAPEX

900000
800000 —— Costs :
700000 - \\
600000
500000 - \\ —e—Normal
400000 —=— Upgraded
300000 - \ N
200000 Difference Upgraded-Normal
100000 \

_— 120000

0 : - - -
2008 2009 2010 2011 2012 100000 - \
80000 \
60000
OPEX 40000 \
16000 20000 - \
/
14000 o T - - :
12000 .’_*_‘,.———0—/" 20000 ] 2008 2009 2011 2012
10000
—e— Normal
8000 4 Unaradied
-
6000 Porace
4000
2000 4
0 T : : :
2008 2009 2010 2011 2012
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Problem 1 — “service upgrade” — example Il

Name | Service]Dataconnectivity r

Service Type Elastic -
Paramelers
Access Link Data R Mbitjs
Guaranted Bandwidth Mbitjs

Session Layer Acceptance Contol

Service: Data connectivity

Service Data

Service Type:  Elastic

Average Bandwidth: |8 Mbit/s N orm a|

number of Lines  Traffic | Time of Use | Subscription Ch

Eilang:

Services S
Data connectivity Mame | Service: Data connectivity upgrade | [~
YoIP Service Type Elastic -
Inkernet-bus
Parameters
Access Link Data R bt /s -
Guaranted B andwidth! Mbit/s '

™ Session Layer Acceptance Control

Service: [ata connechivil

Semvice Data
Service Type:  Elastic

Average Bandwidth: | 18 Mbit/s U p g rad ed

Mumber of Lines  Traffic ‘ Time of Use | Subscripkion C

Intermet-res 7—%1
Service Type Real Time CEBR. - v Name | Service: | FTV Upgrade x 2 0O
Parameters POTS (ADSL) Service Type Real Time CER. -
Service:
Bit Rate Wbitjs =
Service Data Preatizt
Service: Py Bit Flate: Wibitfs -
- Service Typs:  Real Time CB
Sewvice Type:  Real Time CBR
Murnber of Lines  Traffic |T\me of Use | Subscription Ch.
Mumber of Lines Traffic | Time of Uise | Subscription
Erlang
Eflang
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Problem 1 — “service upgrade” — example Il

Average Bandwidth per Service (for 10/1/2008)

<- Normal

@ Data connectivity|

| Internet-bus

in Mbit/s

O Internet-res

Service Areas and Sites

CC — Copper Cabinets

Upgraded:

oPTV
mPOTS
@POTS (ADSL)
m\VolP
Average Bandwidth per Service (for 1 B Data connectivity
500 -
B Data connectivity upgrade
450 X2
400 O Internet-bus
350
@ 300 O Internet-res
=
2 250
=
= 200 mIPTV
150
@ IPTV Upgrade x 2
100
50 mPOTS
NIFEEFE WIS
P d O > EE S O POTS (ADSL)
[SSAS S S S S S s S s e i
Service Areas and Sites mVolP
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Problem 1 — “service upgrade” - example Il

Service Areas and Data POTS
Sites i Internet-b Internet IPTV POTS (ADSL) | voIP
cc 01 0 0 14.4 28.8 0.306 0.153 0 <- Normal
CC 02 0 0 22 44 0.4675 | 0.23375 0
cc_o3 0 0 54.4 108.8 1.156 0.578 0
cc_o4 0 0 38 76 0.80325 | 0.40375 0
cc_o5 0 0 26.4 52.8 0561 | 0.2805 0 Bandwidth
cC_06 0 0 324 64.8 0.6885 | 0.34425 0 per service
CC 07 0 0 4.8 96 0.09775 0.051 0 .
cc_os 0 0 8.4 16.8 0.1785 | 0.08925 0 ( Mbit/s )
cc_o9 39.6 207 0 0 0 o| o561
cc_10 64.8 486 0 0 0 o| o918
Total : 104, 783 200.8 201 42585 | 21335 | 1.479
— ~———
Data IPTV
Service Areas and connectivity Upgrade x POTS
U p g rad ed . Sites. upgrade x 2 Internet-bus Internet-res | 2 POTS (ADSL) VolP
CC 01 0 0 14.4 115.2 0.306 0.153 0
CC 02 0 0 22 176 0.4675 | 0.23375 0
cC_03 0 0 54.4 4352 1.156 0.578 0
cc_o04 0 0 38 304 0.80325 | 0.40875 0
7 cc_o0s 0 0 26.4 2112 0561 [ 0.2805 0
Bandwidth -
. cc_06 0 0 324 259.2 0.6885 | 0.34425 0
Increase : CC_07 0 0 48 384 0.09775 0.051 0
cc_os 0 0 8.4 67.2 0.1785 | 0.08925 0
298.0% cc_09 178.2 29.7 0 0 0 o[ o561
’ CC 10 291.6 48.6 0 0 0 o[ o918
. —
Total: ( 4693)| 783 200.8 (2606.4 42585 | 21335 | 1479
— —
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Problem 1 — “service upgrade” - example Il

Access Network
Dimensioning/
Optimization

<- Normal
(3 MSAN)

Upgraded:
(5 MSAN)
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Problem 1 —

“service upgrade” — example Il

Normal services :
Costs : 10/1/2008 10/1/2009 10/1/2010 | 10/1/2011 | 10/1/2012 Total:
Acquisition 1906829 21110 23120 20110 17900 1989069
Installation 39797 2090 2300 1990 1780 47957
Maintenance 270064 271124 272294 273304 274214 | 1360998
Upgraded services :
10/1/2008 10/1/2009 10/1/2010 | 10/2/2011 | 10/1/2012 Total:
Acquisition 1971873 13720 15070 16860 13070 2030593
Installation 47283 1440 1570 1760 1370 53423
Maintenance 273807 274547 275347 276247 276947 1376893
Difference :
10/1/2008 10/1/2009 10/1/2010 | 10/2/2011 | 10/1/2012 Total:
Acquisition 65044 -7390 -8050 -3250 -4830 41524
Installation 7486 -650 -730 -230 -410 5466
Maintenance 3743 3423 3053 2943 2733 15895
Costs increase :
(relative to all costs)  1.85 %
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Problem 1 — “service upgrade” — example Il

CAPEX
2500000 Costs :
2000000 1 (\
1500000 \ Normal
1000000 —=— Upgraded
500000 1 Difference Upgraded-Normal
0 . _ _ : 80000
2008 2009 2010 2011 2012 70000 '\
60000 N
50000 X
20000 [ ~—Carex
OPEX 20000 \\ —= OPEX
10000
1600000 0 —\-— -
e e
1400000 -10000 +—2668- doo— e e adin
1200000 -20000
1000000
—e— Normal
800000 1
—=a— Upgraded
600000
400000
200000 1
0 : : : :
2008 2009 2010 2011 2012
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Problem 1 — extension of the study

There is a need also to assess the cost for sersige
order to price products. Such study facilitates
comparison of multiple service costing scenarios ifo
strategic decisions on product pricing.

Additional parameters are:

* price per service/bundle of services

e growth in customers from each service class

» growth in customers from each speed package

The planner have to dimension the access network,
to calculate all related costs and based on the
expected revenue to providing insight into the
Return-on-Investment and the profitability.
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Problem 2 — Techno-economical
Access Study

Aim is to investigate the techno-
economical impact of various access
technologies on the network for a given
market

Multiple techno-economical studies are
carrier out for the purpose to determine
the optimum access technology for the
network

Selection is done by comparison of the
economical parameters for each access
technology
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Problem 2 — selection of access technology —
example |
xDSL vs. FTTH brownfield

xDSL

Fas EW(Sx

Time: [ Dcrovepu 1, 2008~

aaxixa|®

B Services
& Data comnectiviy
Datie Forsosst & nemet-hus
Dstine Evlaion & POTS (3051
— Vo>
F 5 Customer lasses
i OL-us
Detine ket i D5L-Res
fheots
# i Densties )
M Edit Service - IPTV X
o Mepping
Hame N e
Servce Type Real Tine CER. -
Vo et
~Pasanelers
EHE) Bit Rate: it s v
Detis Technloges
A
e
Netmork Desion T
Viw Follt |
Extended Property
g o] concel
P——

| Found New Hardware

Your niew hardware is installed and ready to use,

Jigdan
Internationa
Asrpont

ITU-D Forum

T Microsoft PowerP...

411 OnePlan Access - ,
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%3 Device Detector +

7 November 2009

9:05 AM
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Problem 2 — selection of access technolo —
example |

List of material :

FTTH

Total Total
Node Number Number Total

Node Name Description Part Number Description | New Existing New Cost | Date

CO_Ubhur OoLT 1 1922600 | October 01,2008
0 250400 | October 01,2009
0 250400 | October 01,2010
0 250400 | October 01,2011
0 250400 | October 01,2012

Splitter 1:32 _1 Splitter 1:32 cost 2 1220 October 01,2008
0 60 October 01,2009
0 60 October 01,2010
0 60 October 01,2011
0 60 October 01,2012

Splitter 1:32 _2 Splitter 1:32 cost 2 1220 October 01,2008
0 60 October 01,2009
1 670 October 01,2010
0 90 October 01,2011
0 90 October 01,2012

Splitter 1:32 _3 Splitter 1:32 cost 5 3050 October 01,2008
0 150 October 01,2009
1 760 October 01,2010
0 180 October 01,2011
1 790 October 01,2012
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Problem 2 — selection of access technolo —
example |

xDSL vs. FTTH brownfield

UC_1.9aUC_1 1-3
Net Present Value

3000000

2500000

2000000

1500000

@ 1000000 et
B = xDSL
500000
0
500000
-1000000
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Problem 2 — selection of access technolo —

example I
FTTH vs. WiIMAX greenfield

FTTH
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Problem 2 — selection of access technology —
example I

1 OnePlan Access - UC_1_9¢ =[x

Project Edit View Map Took Help
Fas BB Yy B@AKXD (P

El

Type [Hode v S [Mukilerer

|
CrestonMode: Exsting Andliew |
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Problem 2 — selection of access technolo —
example I

FTTH vs. WiMAX greenfield

UC_1 9cUC_1 9b
Net Present Value

500000

400000

300000

200000
WIMA
ETTH

usD

100000

-100000

-200000
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Problem 2 — selection of access technology —
example Ill

xDSL vs. WiMAX rural area

=) 7 xDSL
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Problem 2 — selection of access technology —
example Il

WiIMAX
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Problem 2 — selection of access technolo —
example Ill

Projects: Varzob_BEAMAX_ph2a Varzoh BB-<DSL
Het Present Yalue

BBIIONE e
390000
320000
I e e e R
280000
260000
240000

xDSL vs.
200000
180000
160000
WiMAX 1. S [ S
120000
100000
rural area s
5 soono
40000
20000
)
20000 A
-40000
-60000
30000 A
~100000
-120000
140000 Ao
~160000
vy EERE me— e e e e
-200000
-220000
2 = = o o
| 8 3 g 3
= = = = =
Projects:
O Varzob BEMAX ph2a O Yarzob BE-xDSL
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Problem 2 — improvement of the
study

Present core network portion in the

network expenses :

* as additional average cost per customer

* as total additional cost, related to the
uppermost access network node

Present additional costs related to running

the business ( marketing of services,

customer care, etc.) :

* as additional average cost per customer

* as total additional cost, related to the
uppermost access network node
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