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1  Introduction
The model consists of five, separate modules:

e Market module

e Mobile module

e Fixed module

e Service costing module
e Interconnection module

Each module is a single Excel file. The Mobile and Fixed modules take input from two ‘offline
calculations, which are confidential and cannot be shared with the operators or publicly:

e Network geodata
e Route sharing analysis.

The overall flow of the model is as follows:
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Figure 1: The overall model flow [Source: Analysys Mason]
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The model has been validated against top-down accounting data provided by the operators to
ensure that a reasonable level of indirect and operating expenditures are included in the cost
calculations.

For each module shown in the figure above, we list the corresponding Excel spreadsheets and the
inputs of each sheet (some inputs are “conceptual inputs” derived from a specific principle rather
than operator data).

The market module

For consistency in fixed and mobile traffic costing, a total market approach is used to forecast
traffic evolution. Accordingly, a single demand forecast is generated in the market module and is
fed into both the fixed and the mobile modules.

In the market module, the number of mobile and fixed subscribers in the market is calculated using
a projection of population, household and business penetration. The forecast traffic demand is then
determined by a projection of traffic per subscriber, multiplied by subscriber numbers. The flow of
calculations is shown in Figure 2, below:
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Figure 2: The market module [Source: Analysys Mason]
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2.1
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The total market demand is based on publicly available figures'. Where available, confidential
data supplied by the operators is used to check the validity of the public information and provide
other ‘average’ parameters.

Module set-up

Sheet: Control

Parameter/input Value Source (for external use)
Mobile cost of 8.45% conceptual input

capital real terms

Fixed cost of 7.38% conceptual input

capital, real terms

Working capital
allowance

Year in which the
full cost recovery
takes place for

long-lived assets

Proportion of fixed
access costs to
include in the
model and service
costing

Video on demand
market proportion

Proportion of VolP
licences included
in pure BULRIC

Number of national
operators in each
market

EMPU or UPMU
mark-up factors for
all services

Relative weighting
of average traffic
incremental costs

Migration scenario

Migration end date
and profile

0.082, estimated to be equivalent
to 30 days of opex expenditure

2054

100% for plus subscriber
BULRAIC and 0% for plus
BULRAIC

40%

100%

2 fixed operators and 3 mobile
operators

By default, costs are marked up
to all services using equi-
proportional cost-based mark-up

By default, all costs are uniformly
distributed to all traffic services

“Migration” scenario is selected

2019, with migration profile

Analysys Mason estimate

conceptual input

conceptual input

Analysys Mason estimate based on operator data

Analysys Mason estimate

conceptual input

conceptual input

conceptual input

conceptual input

conceptual input

Source: Analysys Mason Research, Operator annual reports, OPTA public reports

S analysys

e MaAson



2.2

Sheet: Geotypes
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Parameter/input

Value

Source (for external use)

Population per
Zip4 area

Area per Zip4
area

Area split
between the
urban, suburban
and rural
geotypes

Please refer to market.xls

Please refer to market.xls

0.95% : 12.34% : 86.72%

(urban: suburban : rural)

SBC

OPTA

Adjusted to be consistent with the OPTA Mobile

LRIC model

Demand inputs

Sheet: Market

Parameter/input

Value

Source (for external use)

Population

Household

Large business
sites

Small and
medium business
sites

Fixed network
connections
(POTS)

Fixed network
connections
(VoB)

Mobile network
connections

Voice-only mobile
users as a % of
total mobile users

Proportion of
mobile-only
households

Business
telephony
connections per

Growing from 16.3 million in
2005 to 17.3 million in the long
term (CAGR ~ 0.1%)

Growing from 7.1 million in
2008 to 7.6 million in the long
term (CAGR ~ 2% to 0.1%)

Growing from 350 in 2008 to
391 in the long term (CAGR ~
1% to 0.1%)

Growing from 1.1 million in
2008 to 1.2 million in the long
term (CAGR ~ 1% to 0.1%)

Decreasing to 6.6 million in
2008

Growing to 3.7 million in 2008

Growth from 20 million (126%
population penetration) in 2008
to 22 million in the long term
(130% population penetration)

Reducing from 16% in 2007 to
0% in 2013

Saturating at 20% in the long-
term

Stabilising at 4 lines per
business in the long-term

CBS, Analysys Mason estimate

Analysys Research, Analysys Mason

estimate

Analysys Research, Analysys Mason

estimate

Analysys Research, Analysys Mason

estimate

Analysys Research

Analysys Research

OPTA, Analysys Mason estimate

Analysys Research

KPN factsheets, Analysys Mason

estimate

Analysys Mason estimate
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Parameter/input

Value

Source (for external use)

business

Broadband
connections per
household and
business

Mobile-only data
households

Business data
connectivity
connections

VoD TV
population
penetration

Broadcast TV
connections

Connections as a
% of total
broadcast TV
connection

Fixed origination
traffic

Mobile origination
traffic

International
origination (to
mobile)
International
origination (to
fixed)
Roaming
origination

Roaming
termination

Regional/National
traffic split

Transit traffic
proportion

Increasing to 140% of
“premises”

Increasing to 8% of households

Growing from 130 thousand in
2008 to 150 thousand in the
long term (CAGR approaches
to business site growth rate in
the long term)

Growing from 10% in 2008 to
40% in the long term

Growth from 7.3 million (103%
household penetration) in 2008
to 8.0 million in the long term
(105% household penetration)

Decreasing from 25 billion
minutes in 2008 to 17 billion in
the long term

Increasing from 22 billion
minutes in 2008 to 28 billion in
the long term

Remains stable at 760 million
minutes after 2008

66.7% of the “international
origination (to mobile)” traffic

Growing from 580 million
minutes in 2008 to 680 million
in the long term

Growing from 360 million
minutes in 2008 to 410 million
in the long term

75:25

55%

Analysys Research

Analysys Mason estimate

OPTA, Analysys Mason estimate

Telecompapers, Ofcom

OPTA

OPTA

Analysys Research, Analysys Mason

estimate

OPTA. Analysys Mason estimate

OPTA, Analysys Mason estimate

Analysys Mason estimate

Sum of operator data

Sum of operator data

Analysys Mason estimate based on
operator data

Analysys Mason estimate based on
operator data

Voice Origination traffic by traffic type (as % of total

origination traffic)

Mobile to
International

Approximately 1-2%

OPTA, Analysys Mason estimate
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Parameter/input Value Source (for external use)

Mobile to fixed 10% in 2006, 13% in the long OPTA, Analysys Mason estimate
term

Mobile to mobile 14% in 2006, 19% in the long OPTA, Analysys Mason estimate

(off-net) term

Mobile to mobile 10% in 2006, 26% in the long OPTA, Analysys Mason estimate

(on-net) term

Fixed to Decrease from 4% in 2006 to OPTA, Analysys Mason estimate

international 2% in the long term

Fixed to non- Less than 1% throughout OPTA, Analysys Mason estimate

geographical

number

Fixed to mobile 8% in 2006, 10% in the long OPTA, Analysys Mason estimate
term

Fixed to fixed (off- 23% in 2006, 9% in the long OPTA, Analysys Mason estimate

net) term

Fixed to fixed (on- 28% in 2006, 16% in the long OPTA, Analysys Mason estimate

net) term

SMS and data traffic

Total SMS Informed by operator data
origination traffic

SMS traffic Declining to 0% in the long-term Analysys Mason estimate
growth

SMS Origination traffic by traffic type (as % of total origination

traffic)

On-net SMS 67% in 2006, 62% in the long Informed by operator data
term

Off-net SMS 33% in 2006, 38% in the long Informed by operator data
term

VMS

VMS messages 5% of relevant traffic Informed by operator data

VMS messages 6% of relevant traffic Informed by operator data

Residential data traffic

Backhaul traffic Growing from 55kbit/s to Analysys Mason estimate based on
per residential 115kbit/s in the long term operator provided data
XDSL subscriber
Mobile broadband  Growing from 1.3 billion Mbytes OPTA, Analysys Mason estimate
traffic in 2008 to 16 billion Mbytes per

year in the long term
Broadband traffic ~ Various evolutions over time, Analysys Mason estimates based on
by technology, predominant movement from OPTA, operator supplied data and
HSPA 2G to 3G and from R99 to international benchmarks

up/downlink ratio ~ HSPA
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Parameter/input

Value

Source (for external use)

Business data traffic

Headline traffic
per business
connectivity
circuit

Split between
retail and telco
leased lines

Growing from 30 Mbit/s from
2008 to 60 Mbit/s in the long
term

Retail proportion of leased lines
is set at 60% for the entire
modelling period

Analysys Mason estimate based on
operator provided data & data from
other western European countries

Analysys Mason estimate based on
operator data

The fixed module

The fixed module performs the main calculations to establish the fixed network costing. This

module:

e Calculates the network required to serve traffic demand and meet coverage targets (sheet
Network_design is central to this)

e Determines the ongoing network element purchasing needed to deploy, expand and maintain
this network over time (sheet Network_deployment)

e Derives

the

output  delivered by

Network_element_output)

the deployed network elements (sheet

e Calculates total Capex (sheet Total_Capex), Opex (sheet Total_Opex) and Gross Replacement
Cost (sheet Total_GRC) over time

Module set-up

Sheet: controls

Parameter/input

Value

Source (for external use)

Fixed subscriber
cost treatment

Fixed subscriber
cost routing
factors

EPMU or Allocation. EPMU is
the default

3 options: 1. subscriber lines; 2.
total access traffic; or user
inputs. Option 1 is the default.

conceptual input

conceptual input
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3.2 Demand inputs

3.3

Sheet: Demand_subs_calc
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Parameter/input

Value Source (for external use)

Traffic routing factor to convert traffic
loading between network voice services

and asset groups

Multiplier to network busy hour voice
load when voice busy hour voice load is

at a different time

Please refer to the
model

Analysys Mason estimate

Select “total” or
“voice” for each
asset group

Analysys Mason estimate

Unit costs

Sheet: Asset_inputs

Parameter/input

Value

Source (for external use)

Asset type (for
routeing factor)

Remove from
network

Retirement
delays

Asset lifetimes

Planning period

Capex — direct
costs

Capex — 1&C
mark-up

Capex — other

Opex — direct
costs

Opex —
maintenance

and support

Opex — other

See model — not
used for all
assets if over-
written in
Routeing_factors
sheet

2054 or
migration end
date

Default value is
1 year for all
assets

Varies by asset

Varies by asset

Varies by asset

3% of the direct
capex for
selected assets

150% of the
direct capex for
selected assets

Varies by asset

Varies by asset

Varies by asset

Analysys Mason estimate

Conceptual input

Analysys Mason estimate

Analysys Mason estimate, informed by benchmarks and operator
inputs

Analysys Mason estimate, informed by benchmarks

Analysys Mason estimate, informed by benchmarks and operator
inputs

Analysys Mason estimate, validated against total actual
expenditures

Analysys Mason estimate, validated against total actual
expenditures

Analysys Mason estimate, informed by benchmarks and operator
inputs

Analysys Mason estimate, informed by benchmarks and operator
inputs, validated against total actual expenditures

Analysys Mason estimate, informed by benchmarks and operator
inputs, validated against total actual expenditures
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Sheet: cost_trends
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Parameter/input Value Source (for external use)
Equipment capex cost trends
options:

Line cards 0.0% Analysys Mason estimate

Port cards -8.0% Analysys Mason estimate

Chassis -5.0% Analysys Mason estimate

Active transmission Analysys Mason estimate

equipment -5.0%

Passive transmission Analysys Mason estimate

equipment 0.0%

Service platforms -5.0% Analysys Mason estimate

Network management and Analysys Mason estimate

billing platforms -5.0%

Sites 2.0% Analysys Mason estimate
Select equipment capex cost Select from Analysys Mason estimate
trend for each asset the above 8

options
Select equipment opex cost 0.0% Analysys Mason estimate
trend for each asset
Sheet: Network_common
Parameter/input Value Source (for external use)
Network elements which are common to See model Conceptual input

traffic and subscribers

Network design parameters and algorithms

Sheet: Network_design_inputs; subsections: Migration to NGN and Throughput traffic rates

Parameter/input

Value

Source (for external use)

Fast NGN voice migration

Slow NGN voice migration

Voice bandwidth

Busy days per year

Residential share of total annual

voice

Busy hour

Increasing from 0% in 2005 to

100% in 2010, following an
“S-curve” profile

Increasing from 0% in 2005 to

100% in 2016, following an
“S-curve” profile

from 95kbit/s to 149kbit/s

250 weekdays

45%

20:00 for residential, 11:00 for

business

Analysys Mason estimate

Analysys Mason estimate

Analysys Mason estimate formed by

operator information

Analysys Mason estimate

Analysys Mason estimate

Analysys Mason estimate formed by

operator information
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Sheet: Network_design_inputs; subsection: loading inputs

Parameter/input Value Source (for external use)
Busy hour percentage during Analysys Mason estimate formed
residential busy hours: by operator information
Residential voice 12%
Business voice 1%
Residential data 12%
Business data 1%
Busy hour percentage during Analysys Mason estimate formed
business busy hours: by operator information
Residential voice 6%
Business voice 13%
Residential data 6%
Business data 13%
Voice weekend proportion 70% Analysys Mason estimate formed
(residential traffic) by operator information
Voice weekend proportion 90% Analysys Mason estimate formed
(business traffic) by operator information
TV profile: Analysys Mason estimate
IPTV channels 50

IP SDTV traffic per channel
IP HDTV traffic per channel
Introduction year SDTV
Introduction year HDTV
Busy hours VoD traffic

Average call durations:

Local on-net calls (retail)
Regional on-net calls (retail)
National on-net calls (retail)

Outgoing calls to international
(retail)

Outgoing calls to mobile (retail)

Outgoing calls to other fixed
operators (retail)

Outgoing calls to non-
geographic numbers (retail)

Regional incoming calls
(wholesale)

National incoming calls
(wholesale)

3000 kbit/s per TV channel
5000 kbit/s per TV channel
2007

2012

200 kbit/s per line

3.10 minutes
3.10 minutes

3.00 minutes
3.50 minutes
1.80 minutes

3.10 minutes

2.30 minutes

3.30 minutes

2.60 minutes

Informed by operator data
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Parameter/input Value Source (for external use)

Regional transit calls 220 minutes

(wholesale)

Nati i .

ional transit calls 2 60 minutes

(wholesale)
Average call attempts 1.4 for all call types Analysys Mason estimate
IP/E-VPN contention ratio 20 Analysys Mason estimate

Sheet: Network_design_inputs; subsection: technical parameters

Parameter/input Value Source (for external use)
Ports per MSAN line card 48 Analysys Mason estimate
Line cards per shelf 18 Analysys Mason estimate
Shelves per rack 3 Analysys Mason estimate
MSAN utilisation factor 95% Analysys Mason estimate
Minimum MSAN equipment  Please Analysys Mason estimate
deployment by node type refer to
the model
1GE port parameters Please Analysys Mason estimate
refer to
the model
10GE port parameters Please Analysys Mason estimate
refer to
the model
Transmission ring length for  Please Analysys Mason geoanalysis
each level refer to
the model
% of intra-level sharing Please Analysys Mason geoanalysis
refer to
the model
% of inter-level sharing Please Analysys Mason geoanalysis
refer to
the model
Utilisation on national 400 Analysys Mason estimate
0
backbone

Aggregation switches

Utilisation 40% Analysys Mason estimate
Ports per 1GE 48 Industry standard
(electrical)

Ports per 10GE 12 Industry standard
(electrical)

Slots per chassis 6 Industry standard

ooy
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Parameter/input Value Source (for external use)
Edge routers
Utilisation 40% Analysys Mason estimate
Ports per 1GE or 10GE 5 Industry standard
card
Slots per chassis 12 Industry standard
SBCs
Utilisation 40% Analysys Mason estimate
Ports per 1GE SBC card 8 Industry standard
Distribution switches
Utilisation 40% Analysys Mason estimate
Ports per 1GE Analysys Mason estimate
distribution switch card 48
National and core routers
Core router port Analysys Mason estimate
utilisation 40%
Ports per 10GE Core Analysys Mason estimate
router card 1
Slots per chassis 15 Analysys Mason estimate
National node switches
Utilisation 40% Analysys Mason estimate
Ports per 1GE 48 Industry standard
(electrical)
Ports per 10GE 12 Industry standard
(electrical)
Slots per chassis 6 Industry standard
Trunk Gateway Analysys Mason estimate
Gateway utilisation 60%
E1 ports per Gateway 63
Channels per E1 30
1GE ports facing SBC
per gateway 1
Call Server BHCA capacity 1,000,000 Analysys Mason estimate

ooy
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Parameter/input Value Source (for external use)
BRAS Analysys Mason estimate
Capacity of BRAS in
terms of concurrent 48,000
subscribers
0 .
% user.s online at the 50%
same time
DNS systems per national 2 Analysys Mason estimate
node
NM systems per national 2 Analysys Mason estimate
node
NMS, Clock and 2 Analysys Mason estimate
synchronisation equipment
per national node
VMS parameters Please Analysys Mason estimate
refer to
the model
IN/VAS parameters Please Analysys Mason estimate
refer to
the model
Wholesale billing system Please Analysys Mason estimate
parameters refer to
the model

Sheet: Coverage

Parameter/input Value

Source (for external use)

Number of nodes Please refer to the model

at each level

Share of (direct
and indirect) NGN
lines

Please refer to the model

Analysys Mason geoanalysis

Analysys Mason geoanalysis

Sheet: Routing_factors

Parameter/input Value

Source (for external use)

Routeing factors Please refer to the model
for selected

network elements

Analysys Mason estimate
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Sheet: Network_design; subsection: Level 3 transmission rings

Parameter/input Value Source (for external use)
Share of rings with less 40.1% Analysys Mason Geoanalysis
than 9 nodes

Share of rings with less 59.9% Analysys Mason Geoanalysis
than 17 nodes

Number of subtended Please refer to the Analysys Mason Geoanalysis
nodes by ring length model

Number of additional Please refer to the Analysys Mason Geoanalysis
transponders required by model

ring length

Number of rings by ring Please refer to the Analysys Mason Geoanalysis
length model

Sheet: Network_design; subsection: Level 2 transmission rings

Parameter/input Value Source (for external use)
Share of rings with less 78.6% Analysys Mason Geoanalysis
than 9 nodes

Share of rings with less 21.4% Analysys Mason Geoanalysis
than 17 nodes

Number of subtended Please refer to the Analysys Mason Geoanalysis
nodes by ring length model

Number of additional Please refer to the Analysys Mason Geoanalysis
transponders required by model

ring length

Number of rings by ring Please refer to the Analysys Mason Geoanalysis
length model

Sheet: Network_design; subsection: Level 1 transmission rings

Parameter/input Value Source (for external use)
Level 1 path count for Please refer to the Analysys Mason Geoanalysis
each route model

Additional path count for  Please refer to the Analysys Mason Geoanalysis
each route model

Route distance for each  Please refer to the Analysys Mason Geoanalysis
route model
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4.1

The mobile module
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The mobile module constitutes the main calculations to establish the mobile network costing. This

module:

e Calculates the network required to serve traffic demand and meet coverage targets (sheet
Network_design is central to this)

o Determines the ongoing network element purchasing needed to deploy, expand and maintain
this network over time (sheet Network_deployment)

e Derives the

output

delivered by

Network_element_output)

the  deployed

network  elements

(sheet

e Calculates total Capex (sheet Total Capex), Opex (sheet Total _Opex) and Gross Replacement
Cost (sheet Total_GRC) over time

Module set-up

Sheet: control

Parameter/input

Value

Source (for external use)

Primary spectrum

Secondary spectrum
Amount of spectrum
Pure BULRIC inputs

Year of switchover from
STM to IP core
transmission

Year in which the legacy
MSCs are phased out

Coverage scenario
(900MH2)

Coverage scenario
(1800MHz)

Coverage scenario
(UMTS)

Default value: 900MHz
Default value: 1800MHz
Refer to the model
Refer to the model
2010

2009

0% in 2004, 99.9%
outdoor and 99.1%
indoor in the long term

0% throughout

0% in 2004, 97.0%
outdoor and 90% indoor
in 2010

Conceptual input
Conceptual input
Conceptual input
Analysys Mason estimate
Analysys Mason estimate

Analysys Mason estimate

Analysys Mason estimate

Analysys Mason estimate

Analysys Mason estimate
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4.2 Demand inputs

Sheet: Demand_calcs

Parameter/input Value Source (for external use)
Service demand 0% in 2005, rising to 100% in Analysys Mason estimate
ramp-up on NGN: 2010

basic services,
subscribers etc

Service demand
ramp-up on NGN:
intrinsic next
generation
services

100% in all years Analysys Mason estimate

Radio Erlangs per  Refer to the model
Erlang for each
call type

MSC call attempts
per call attempt for
each call type and

Analysys Mason estimate

Refer to the model Analysys Mason estimate

43

SMS

Unit costs

Sheet: Asset inputs

Parameter/input

Value

Source (for external use)

Remove from
network in year

Retirement
delays

Asset lifetimes

Planning period

Capex — direct
costs

Capex — 1&C
mark-up

Capex — other

Varies by asset

Varies by asset

Varies by asset

Varies by asset

Varies by asset

Varies by asset

Varies by asset

Analysys Mason estimate

Analysys Mason estimate

Analysys Mason estimate, informed by benchmarks and operator
inputs

Analysys Mason estimate, informed by benchmarks and operator
inputs

Analysys Mason estimate, informed by benchmarks and operator
inputs

Analysys Mason estimate, validated against total actual expenditures

Analysys Mason estimate, validated against total actual expenditures

Opex — direct Varies by asset Analysys Mason estimate, informed by benchmarks and operator
costs inputs
Opex — Varies by asset Analysys Mason estimate, informed by benchmarks and operator

maintenance and
support

Opex — other

Varies by asset

inputs, validated against total actual expenditures

Analysys Mason estimate, informed by benchmarks and operator
inputs, validated against total actual expenditures
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4.4

Sheet: cost_trends
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Parameter/input Value Source (for external use)

Equipment capex cost

trends options:
Sites 2.0% Analysys Mason estimate
2G_BTS -2.0% Analysys Mason estimate
NodeB -2.0% Analysys Mason estimate
CK_and_Carriers -6.0% Analysys Mason estimate
Transmission_equipment -8.0% Analysys Mason estimate
Switches -5.0% Analysys Mason estimate
Switch_software 0.0% Analysys Mason estimate
Dark_fibre 0.0% Analysys Mason estimate
Data_servers_ RNC_BSC -12.0% Analysys Mason estimate
Flat_real 0.0% Analysys Mason estimate
2G_TRX -8.0% Analysys Mason estimate

Select equipment capex cost  Select from Analysys Mason estimate

trend for each asset the above 11

options

Select equipment opex cost 0.0% Analysys Mason estimate

trend for each asset

Sheet: Network_common

Parameter/input Value Source (for external use)

Network elements which are common See model — Conceptual input

to traffic and subscribers

calculations and

inputs

Network design parameters and algorithms

Sheet: Network_design_input; Subsection: throughput traffic rates and various conversion factors

Parameter/input

Value

Source (for external use)

GPRS to voice minutes
conversion factors

SMS to voice minutes
conversion factors

UMTS radio channel rate

UMTS SMS to voice
minutes conversion factors

UMTS R99 to voice minutes
conversion factors

HSDPA R99 to voice
minutes conversion factors

Refer to the
model

Refer to the
model

12.2 kbit/s

Refer to the
model

Refer to the
model

Refer to the
model

Analysys Mason estimate

Analysys Mason estimate

Industry standard

Analysys Mason estimate

Analysys Mason estimate

Analysys Mason estimate
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Sheet: Network_design_input; Subsection: Loading and migration inputs

Parameter/input Value Source (for external use)
Voice traffic profile
Voice busy hour percentage 8.4% Based on operator data
Voice busy hour 18:00 Based on operator data
SMS traffic profile
SMS busy hour percentage 7.5% Based on operator data
SMS busy hour 21:00 Based on operator data
Ratio SMS busy hour percentage
versus SMS percentage in voice 1.34 Analysys Mason estimate
busy hour
Mobile data traffic profile
Data busy hour percentage 5.6% Based on operator data
Data busy hour 22:00 Analysys Mason estimate
Ratio SMS busy hour percentage
versus SMS percentage in voice 1.10 Analysys Mason estimate
busy hour
Data percentage in voice busy 5.1%
hour
Weekday proportions
Voice 77.5% Based on operator data
SMS 75.7% Based on operator data
Data 72.8% Based on operator data
Voice and SMS migration profile 0% in Based on operator data, Analysys Mason estimate
2006,
35% in
the long
term
Average call durations for each call Varies
type by call Based on operator data
type
Average call attempts for each call Varies
type by call Based on operator data
type
Ring time per call for all call types 0.17 min Based on operator data
Active PDP contexts per data 0.3 Analysys Mason estimate
subscriber
SAU per data subscriber 0.4

Analysys Mason estimate
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Sheet: Network_design_input; Subsection: Technical parameters

Parameter/input

Value

Source (for external use)

Qutdoor cell radius by
frequency

Indoor cell radius multiplier

UMTS cell loading radius
effect (cell breathing)

Selected loading

Scorched node overlap
coverage coefficients
(SNOCCs)

Air interface blocking
probability

Traffic concentration per
geotype

Average sectorisation per
macro site

Deployment of secondary
spectrum coverage sites on
primary spectrum coverage
sites

Deployment of UMTS sites
on GSM: GSM sites
available

GSM sectoral spectrum re-
use limit

GSM BTS capacities

UMTS NodeB capacities,
HSPA grades and handover
allowances

Indoor special sites

Proportion of macro sites
being own tower

BSC parameters, such as
capacity, minimum
deployment, etc

RNC parameters, such as
capacity, minimum
deployment, etc

MSC parameters, such as
capacity, minimum
deployment, etc

Inter-switch traffic
proportions

Varies by spectrum
and geotype

Varies by spectrum
and geotype

Varies by loading

50%

Varies by spectrum
band and geotype

2%

Varies by geotype

Varies by spectrum
band and
sectorisation

Varies by spectrum
band and geotype

Varies by geotype

16 for all frequencies

Refer to the model

Refer to the model

Refer to the model

Varies by geotype

Refer to the model

Refer to the model

Refer to the model

Refer to the model

Analysys Mason estimate based on operator
information, calibrated

Analysys Mason estimate based on operator
information, calibrated

Analysys Mason estimate

Analysys Mason estimate

Analysys Mason estimate, calibrated

Based on operator data

Analysys Mason estimate

Analysys Mason estimate based on operator data

Analysys Mason estimate

AM geoanalysis based on antenna database in
Antennebureau

Informed by operator data

Analysys Mason estimate

Analysys Mason estimate

Analysys Mason estimates based on operator
data

Analysys Mason estimate

Analysys Mason estimate, operator data

Analysys Mason estimate, operator data

Analysys Mason estimate, Operator data

Informed by operator data
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Parameter/input

Value

Source (for external use)

National backbone
parameters

Number of access point for
each backbone region

Backhaul transit on regional
rings by geotype

Backhaul Last Mile Access
(LMA) parameters

Leased line prices
SMSC parameters
MMSC parameters
GGSN parameters
SGSN parameters
VMS parameters
HLR parameters
VAS parameters

Wholesale billing system
parameters

Refer to the model

Refer to the model

Refer to the model

Refer to the model

Refer to the model
Refer to the model
Refer to the model
Refer to the model
Refer to the model
Refer to the model
Refer to the model
Refer to the model

Refer to the model

AM geoanalysis

AM geoanalysis

AM geoanalysis

AM geoanalysis

KPN website

Analysys Mason estimate
Analysys Mason estimate
Analysys Mason estimate
Analysys Mason estimate
Analysys Mason estimate
Analysys Mason estimate
Analysys Mason estimate

Analysys Mason estimate

Sheet: Network_design_input; Subsection: Spectrum and licence fees

Parameter/input

Value

Source (for external use)

Channel bandwidth
(2G)

Channel bandwidth
(3G)

Price per MHz per pop

Varies by spectrum
band

Varies by spectrum
band

Varies by spectrum
band

Industry standard

Industry standard

Conceptual input

Sheet: Network_design_input; Subsection: Utilisation inputs

Parameter/input Value Source (for external use)
BTS, in terms of TRX 66% Informed by operator information, calibrated
TRX, in terms of Erlangs
Urban 60% Analysys Mason estimate, calibrated
Suburban 65% Analysys Mason estimate, calibrated
Rural 70% Analysys Mason estimate, calibrated
Micro/indoor 70% Analysys Mason estimate, calibrated
LMA EL1 in circuit terms 100% Analysys Mason estimate
BSC in TRX capacity terms 50% Analysys Mason estimate
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Parameter/input Value Source (for external use)
BSC Gb interface 40% Analysys Mason estimate
BSC-MSC link E1 capacity 40% Analysys Mason estimate
BSC-MSC link E1 capacity collocated 60% Analysys Mason estimate
NodeB, in terms of carriers 70% Analysys Mason estimate

Channel Elements in terms of Erlang

Urban 60% Analysys Mason estimate

Suburban 65% Analysys Mason estimate

Rural 70% Analysys Mason estimate

Micro/indoor 70% Analysys Mason estimate
RNC, in terms of E1 incoming connections  70% Analysys Mason estimate
RNC, in terms of Mbit/s throughput 75% Analysys Mason estimate
RNC-MSC link E1 capacity 40% Analysys Mason estimate
RNC-MSC link STM1 capacity 40% Analysys Mason estimate
Core network STM 1-4-16 capacity 40% Analysys Mason estimate
2G or 3G MSC, in terms of BHE, BHCA 60% Analysys Mason estimate
2G or 3G MSC, in terms of ports 60% Analysys Mason estimate
2G or 3G MSC, interconnect ports 60% Analysys Mason estimate
2G or 3G MSC, interswitch 40% Analysys Mason estimate
SMSC in terms of SMS/s 80% Analysys Mason estimate
GPRS serving node switches 80% Analysys Mason estimate
VMS, subscriber capacity 80% Analysys Mason estimate
HLR, subscriber capacity 60% Analysys Mason estimate
Wholesale billing system, CDR cap 80% Analysys Mason estimate

Sheet: Routing_factors

Parameter/input Value Source (for external use)

Routeing factors Please refer to the model Analysys Mason estimate
for selected
network elements

Sheet: Erlang

Parameter/input Value Source (for external use)
Erlang look-up Refer to the model ITU documents, Analysys Mason STEM ®
table

ooy
& analysys
e Mason



Description of inputs to fixed and mobile BULRIC models — PUBLIC VERSION | 22

The service costing module

The service costing module contains no explicit inputs or parameters other than the 2%
inflation input used to calculate nominal cost results (Sheet: Discount factors). It takes the network
service demand, and the capex and opex from the fixed or mobile modules in the calculation chain
to establish the end-results of the costing. This module:

e links to relevant matrices from the selected Fixed.xls or Mobile.xIs.

e performs the annualisation of capex and opex according to economic depreciation

e computes the Plus (and Plus Subscriber) BULRAIC common-cost mark-ups, according to
relevant incremental costs

e computes the Pure BULRIC by calculating the differences in expenditures arising from the
removal of the voice termination increment and applying economic depreciation to these
differences

e summarises the key results of the calculation for the fixed or the mobile scenario.

The interconnection module

Operators typically offer a range of interconnection services and associated co-location
components. The interconnection module captures the costs of these services, based on
information received from the operators combined with Analysys Mason estimates.

The network design estimates the cost of:

e regional fixed interconnection at four fixed-switch locations
e national mobile interconnection at four mobile-switch locations.

Figure 3 below shows the flow of calculations in this module.

Preparation Service Figure 3: The
components | (demantd) interconnection module
requests
[Source: Analysys
Network
testing Mason]
|, Costof inter-
Equipment connection
components
Space |
components
Maintenance __|
components
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6.1 Hourly labour rates
The hourly labour rates are the same for all scenarios. The inputs are Analysys Mason estimates

informed by operator data.

High-level design and relationship set-up

Interconnection set-up Rates (EUR)
Organise contract and tariffs 100
Organise account interaction (TIE) 75
Organise new telco data with internal organisations and systems including interconnect 81
billing

Determine and arrange interconnect type (end of span, collocation, in-span) 75
Determine services to be offered over interconnect 75
Determine types of trunks and capacity including forecast 75
Determine the signalling type to be used 75
Agree services to be terminated 75
Determine switch configuration/routings

Interconnection set-up Rates (EUR)
Determine switch and signalling configuration and routing details for the services 65
Determine the number plan implementation 65
Installation/decommissioning of hardware and signalling links

Interconnection set-up Rates (EUR)
Planning switch and transmission hardware and software required to support interconnect 75
Installation and configuration of transmission hardware and software (pre-interconnect 65
testing)

Installation and configuration of switch hardware and software (pre-interconnect testing) 65
Confirming switch and transmission hardware to be de-commissioned 75
Removing transmission hardware from service after service termination 65
Removing switch hardware from service after service termination 65
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Testing

Interconnection set-up Rates (EUR)
Pre-Network Integration Testing (NIT) — for unknown switches 65
Network integration testing (NIT) — Transmission 75
Network integration testing (NIT) — Switching 75
Testing the billing systems 81
Testing new routings for traffic affected by interconnect removal 75

Service activation termination

Interconnection set-up Rates (EUR)
Bring into service including routing traffic over interconnect 75
Run operational pilot to monitor performance 75
Billing of services provided (one-off charges) 68
Management

Interconnection set-up Rates (EUR)
Project management during interconnect set-up 75
Account management during interconnect set-up 75

Monthly ongoing costs

Monthly ongoing activities Rates (EUR)
Billing of services provided (CDR generation) 81
Invoice generation 75
Financial checks on payment 68
Future planning meetings 75
Dispute resolution 100

Activity man-hours

The activity man-hours required for the proposed five scenarios are presented in five separate
worksheets. The duration of activities are Analysys Mason estimates informed by operator data.

Scenario Worksheet name
New interconnect, new operator, new switch New ic, new op
New interconnect, existing operator New ic, existing op
Interconnect capacity expansion ic expansion
Interconnect termination ic termination
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6.3 Equipment costs
The worksheet equipment_costs contains the following cost calculations:

e interconnect switch costs (E1 or STM1)

e co-location provider costs (equipment and facilities leased by the seeker from the
interconnection provider)

e monthly space rental for co-location (land and building costs paid by the seeker to the
interconnection provider).

All of the inputs in this sheet are Analysys Mason estimates, or use other inputs linked from other
parts of the fixed module. The spreadsheet contains additional notes on the calculation, and sheet
co-location diagram contains an annotated plan of the modelled co-location service.
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