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1. EXECUTIVE SUMMARY 

The current Onward Routing (OR) solution for Number Portability in the UK was 
viewed by the UK telecommunications regulator, Oftel, to be unacceptable in at least 
two of its four high level objectives: namely effective competition and consumer 
protection. In order to meet these objectives, Oftel wished to seek a long-term 
solution for Number Portability that does not rely on the donor network having to 
forward calls to the recipient network. Oftel considered that an Intelligent Network 
(IN)-based Central Database (CDB) solution was likely to be the most appropriate 
long-term solution subject to the satisfactory outcome of a cost benefit analysis.  

Mason Communications Ltd. (Mason) was commissioned by Oftel to conduct a study 
to better understand the likely costs, implementation issues and direct cost benefits to 
stakeholders of moving to and operating with a CDB solution for Number Portability 
in the UK. The results will inform a broader Regulatory Option Appraisal (ROA) to 
be carried out by the Office of Communications (Ofcom) to assist in forming policy 
conclusions, following further consultation if deemed appropriate. Responsibility for 
Number Portability policy transferred to Ofcom on its formation in December 2003. 

British Telecom, three other fixed network operators, the fixed Number Portability 
Commercial Group, one mobile operator, and three potential CDB service providers 
were consulted on behalf of Oftel/Ofcom to inform the current study.  

Findings were used to build a high-level cost/savings model to assess the likely costs, 
and direct cost savings due to routing efficiency improvements, of implementing a 
CDB solution for fixed Number Portability in the UK. This cost/savings model results 
in a discounted cash flow and Net Present Value (NPV) over a ten year period for the 
following two ‘core scenarios’: 

• All Call Query (ACQ) 
• Query on Release (QoR) in combination with ACQ for networks that have 

failed or ceased to operate. 
 

A range of possible variants to these solutions was also considered. The key solution 
variants are: 

• Use of local switch databases 
• Querying at a reduced number of switches 
• Reduced functionality Service Control Points (SCPs) 
• Use of third party IN, or transit networks. 

 
In addition, the potential impact of a future migration to an IP (Internet Protocol) 
infrastructure to support what has been traditionally circuit switched traffic, and the 
potential implication of ENUM1 for Number Portability solutions, were considered. 
The two core scenarios reflect the most appropriate technical solution at the current 
time, as envisaged by the operators interviewed, and provide an estimate of the likely 

                                                 
1 ENUM is the Internet Engineering Task Force (IETF) standard to map E.164 telephone numbers into domain 
names. 
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costs and direct cost savings due to routing efficiency improvements, for the whole of 
the UK. Assumptions are made about the unit cost drivers that reflect reasonable low-
end costs, based on information gathered from the parties interviewed for this study, 
coupled with publicly available information and Mason’s experience. Potential 
savings from improved routing efficiency, as compared with the current OR solution, 
are estimated through an assessment of the existing published Additional Porting 
Conveyance Costs (APCCs) coupled with assumptions about the overall traffic levels 
and growth in ported traffic. A principle of seeking minimum reasonable costs was 
adopted in the modelling. This was because the cost elements put forward by the 
operators were generally somewhat higher than experience elsewhere would deem 
reasonable, an observation that Mason considers to be consistent with the relatively 
high level of resistance to change articulated by the operators interviewed. 

In conclusion, the modelling of the two core scenarios confirms that QoR would offer 
cost advantages over ACQ. However, the results indicate that the potential savings 
due to increased routing efficiencies are outweighed by the capital investment 
required for both ACQ and QoR in the UK, assuming an IN implementation of a CDB 
solution. The NPV at Year 10 for the core ACQ scenario is –£200.6 million, and for 
the QoR scenario is –£39.9 million. 

The sensitivity of the core results for ACQ and QoR to variations in a number of key 
input parameters was systematically investigated. This provided a check of the 
dependence on parameters that are subject to uncertainty, as well as an assessment of 
the general impact of the relevant solution variants. The NPV at Year 10 for both 
ACQ and QoR remains negative for every sensitivity test except for one (discussed 
below), strongly indicating that the overall conclusion from the cost/savings model is 
robust. 

The only sensitivity test that generates a positive NPV at Year 10 in any scenario, 
amounting to £23.4 million for QoR, is the use of a high value for the rate of growth 
of ported dial-up Internet traffic. The modelling includes assumptions about the 
current level, and growth, in ported fixed traffic. This traffic is categorised separately 
into geographic traffic, non-geographic Internet traffic, and non-geographic non-
Internet traffic. The industry has collated limited definitive information on the rate of 
porting in the UK, and estimates have been made using partial information gained 
from the operators interviewed, coupled with reasonable assumptions about expected 
porting behaviour. The level of uncertainty is particularly high for non-geographic 
numbers (NGNs) because of the fragmented nature of this market in the UK (around 
230 players have NGN block allocations). Furthermore, the sensitivity to uncertainties 
is particularly acute for Internet NGN traffic because UK NGN traffic is over 90% 
dial-up Internet according to Oftel market statistics. In the model, it has been 
recognised that a significant proportion of the Internet traffic is not portable 
(including Flat Rate Internet Access Call Origination, FRIACO, traffic), or very 
unlikely to be ported. 

Although QoR appears to offer a commercially more favourable implementation than 
ACQ, the level of return from efficiency savings is insufficient to outweigh the costs 
from the point of view of standalone operator business models (at least when 
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considering the UK as a whole, which is the approach taken in the modelling). In 
addition, however, we share one operator’s concern that QoR would introduce an 
unacceptable differential post dial delay for calls to non-geographic ported numbers 
compared to non-ported numbers, estimated to be at least 1.0 to 1.5 seconds. A 
somewhat lower differential post dial delay would apply to geographic numbers. This 
was one of the primary issues that led the Federal Communications Commission 
(FCC) to preclude the use of QoR in the US. 

The focus of this study was portability of fixed numbers. A mobile operator was 
consulted to get a view of the potential implications on the mobile industry of a CDB 
solution for fixed Number Portability. In principle, mobile operators could implement 
an ACQ or QoR solution to enable routing of originated calls directly to ported fixed 
line numbers. The cost items for such a solution are broadly similar to those identified 
by fixed operators. This would degrade the overall NPV result. As an alternative 
solution the mobile operators may wish to continue to use a transit network. This 
would add to the transit network costs, again degrading the overall NPV. 

Overall we find that the use of a centralised database solution is likely to be the most 
appropriate long-term solution for Number Portability because of the inherent routing 
inefficiencies associated with OR which would become increasingly significant if the 
level of porting increases. However, the timing is not right for its implementation in 
the UK, either through ACQ or QoR, because of the following factors: 

• An embedded and functional Number Portability process 
• Uncertain (although relatively low) levels and growth in porting meaning that 

the potential cost savings from improved routing efficiencies are uncertain 
• Requirement for heavy investment in legacy SS7 infrastructure to implement a 

solution based on the only appropriately robust technology currently available, 
namely IN, that is compatible with the majority of UK infrastructures 

• Inevitable migration to an infrastructure based on the Internet Protocol (IP) 
over the next five to ten years that would leave stranded Number Portability 
assets after a relatively short period of operation of the new solution 

• A number of possible alternatives to the potential short-term problem of 
dealing with failed operators (although these are not part of this study, and 
Mason makes no judgement on the appropriateness of these solutions). 

 
In Mason’s opinion, UK networks will migrate to an IP-based infrastructure to 
support traffic traditionally carried by circuit switched networks, over the next five to 
ten years. The future solution for Number Portability must be considered within the 
context of planning for this forthcoming fundamental infrastructure change.  

On the basis of the findings in this study, Mason recommends: 

• The industry should collate definitive data on the extent of geographic and 
non-geographic number porting in the UK 

• The industry should seek to understand the level and nature of customer and 
other concerns about porting of different types (geographic, non-geographic 
Internet, and non-geographic non-Internet numbers). In particular, we 
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recommend a focus on the perception of Internet Service Providers (ISPs) and 
their customers to Number Portability for Internet dial-up numbers 

• Operators should consider how their future IP-based network infrastructures 
could support a CDB solution for Number Portability, and include this 
thinking in their planning  

• Ofcom should consider a regulatory framework for Number Portability that 
should be sufficiently flexible to facilitate (or at least, not constrain or hamper) 
the planning and development of a new solution for Number Portability 
(which may include a CDB) that is concurrent with industry’s progress 
towards next generation networks. 
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2. GLOSSARY OF TERMS 

Term Definition 
  
ACQ All Call Query 
APCC Additional Porting Conveyance Cost 
BT British Telecom 
CAPS Call Attempts Per Second 
CDB Central Database 
CPS Carrier Pre-Select 
DQ Directory Enquiries 
EBITDA Earnings Before Interest, Tax, Depreciation and Amortisation 
EU European Union 
FCC Federal Communications Commission 
FPATS Fixed Publicly Available Telephone Services 
FRIACO Flat Rate Internet Access Call Origination 
FTE Full Time Equivalent 
GN Geographic Number 
GNP Geographic Number Portability 
IETF Internet Engineering Task Force 
IN Intelligent Network 
INAP Intelligent Network Application Protocol 
IP Internet Protocol 
ISDN Integrated Services Digital Network 
ISP Internet Service Provider 
ISUP ISDN User Part 
IT Information Technology 
IUP Interconnect User Part 
MTP Message Transfer Part 
NGN Non-Geographic Number 
NGNP Non-Geographic Number Portability 
NPV Net Present Value 
OCP Other Communications Provider 
OR Onward Routing 
ppm Pence Per Minute 
PSTN Public Switched Telephone Network 
PV Present Value 
QoR Query on Release 
RFC Request For Comment 
ROA Regulatory Option Appraisal 
SCP Service Control Point 
SMS Short Message Service 
SSP Service Switching Point 
STP Signalling Transfer Point 
TDM Time Division Multiplex (narrowband switch) 
TUP Telephone User Part 
UKEG United Kingdom ENUM Group 
US United States 
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3. INTRODUCTION 

3.1 Background 

The current Onward Routing (OR) solution for Number Portability in the UK was 
viewed by the former UK telecommunications regulator, Oftel, to be unacceptable  in 
at least two of its four high level objectives: namely effective competition and 
consumer protection. In order to meet these objectives, Oftel wished to seek a long-
term solution for Number Portability that does not rely on the donor network having 
to forward calls to the recipient network. Oftel considered that an Intelligent Network 
(IN)-based central database (CDB) solution was likely to be the most appropriate 
long-term solution. 

Oftel conducted a public consultation on proposals to change the framework for 
Number Portability in June 2002. In his subsequent statement of December 2002, the 
Director General of Telecommunications said he would seek to develop a Regulatory 
Option Appraisal (ROA) on longer-term options for UK Number Portability, and 
emphasised the importance of industry providing quantitative input into his analysis.  

Mason Communications was commissioned by Oftel, towards the end of 2003, to 
perform an objective study into the costs and implementation issues of a CDB 
solution for UK Number Portability. Results of this study were to provide an input 
into the broader ROA on the long-term solution.  

Responsibility for Number Portability policy transferred to Ofcom on its formation in 
December 2003. 

3.2 Objectives 

The objective of the study is to better understand the likely costs, implementation 
issues and direct cost benefits to stakeholders of moving to and operating with a CDB 
solution for Number Portability in the UK. The results will inform a broader ROA to 
be carried out by Ofcom to assist in forming policy conclusions, following further 
consultation. 

3.3 Report Structure 

This is the final report from the study. It has the following sections: 

1) Executive Summary 
2) Glossary of Terms 
3) Introduction – This section 
4) Methodology – Including confidential contact details of consulted parties 
5) Implementation Issues – Summary and qualitative discussion of the technical 

options and main implementation issues identified during the study 
6) Cost/Savings Model – Results and analysis 
7) Other Issues – Additional issues for consideration 
8) Recommendations. 
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3.4 Confidentiality 

Participants consulted by Mason for this study provided commercially sensitive 
information on the understanding that all such confidential information would be 
appropriately sanitised prior to publication, in accordance with Ofcom’s usual 
procedures. This document is intended for external publication and, as such, does not 
contain confidential information that can be attributed to any particular party. 

Ofcom is in possession of a confidential annex to this document that contains full 
details of the information provided by all parties during this study.  
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4. METHODOLOGY 

4.1 Interviewees 

Nine potential stakeholders were selected in discussion with Ofcom, comprising BT, 
three other fixed operators, one mobile operator, the Number Portability Commercial 
Group, and three potential CDB service providers. Mason conducted a workshop 
session, typically lasting three hours, with representatives from each of these 
interested parties. 

In addition, the Telecoms User Association (TUA) contacted Mason during the study 
to offer its assistance. We requested information from its members concerning any 
comments or complaints about the current process and experience of Number 
Portability. 

4.2 Workshop Format 

Participants were issued with a briefing paper well in advance of each session. This is 
provided as Appendix A. The objective of each workshop was to answer the 
following question: 

• What would be the costs (one-off and ongoing), implementation issues and 
direct cost benefits for your organisation of moving to and operating with a 
CDB solution for Number Portability in the UK? 

 
To address this objective, Mason facilitated a tailored and structured three-hour 
workshop with each target organisation to gather information and develop thinking on 
this subject. The facilitated discussion focused on the following topics, in turn: 

• Business and technical processes 
• Sizing assumptions 
• Enabling infrastructure and organisation 
• Implementation issues 
• Likely costs – one-off 
• Likely costs – annual ongoing 
• Cost benefits  
• Billing 
• General questions. 

 
4.3 Long Term Solution Based on Intelligent Network (IN) 

In the envisaged long-term solution, each originating operator would be responsible 
for ensuring that routing information is obtained relevant to each call, to enable calls 
to be routed directly to the recipient network2, rather than via the donor network3. The 

                                                 
2 The recipient network is the network that currently serves the ported number.  
3 The donor network is the network that first assigned a telephone number to a subscriber, out of a number range 
administratively assigned to it. 
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routing information could be obtained by the originating operator itself, or 
arrangements made with a transit network to perform this action on its behalf. 

Real time querying to obtain routing information would be required into a local or 
third party database that is synchronised with the CDB. Depending on the 
interrogation method employed, some or all calls would lead to such a real time 
query. 

In an All Call Query (ACQ) interrogation method, every call causes a query at the 
local or third party database. Query on Release (QoR) provides an alternative method 
by which the originating operator routes the call based on number block ownership 
(as now), and only checks the database if it receives a signal back from another 
network telling it to do so. This reduces the volume of calls that need to be queried. It 
is recognised that QoR on its own does not solve the problem of failed operators 
because it still relies on routing to the donor operator. Rather, it is envisaged that 
ACQ would be used in conjunction with QoR for those number ranges belonging to 
failed operators.  

4.4 Cost/Savings Model 

Information gathered from the parties interviewed for this study was drawn together, 
appraised, and used to build a high level model of the likely costs and direct cost 
savings of moving to an IN-based solution for Number Portability in the UK using a 
CDB. Both ACQ and QoR scenarios are considered. The model is also used to assess 
the potential impact of various other scenarios that were identified in the study as 
having the potential to reduce the capital expenditure required to implement a CDB 
solution for Number Portability in the UK. The details are developed throughout this 
document. 
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5. IMPLEMENTATION ISSUES 

5.1 Introduction 

This section summarises the key issues, identified by the parties interviewed for this 
study, associated with migration to a CDB solution for Number Portability in the UK. 
Consideration is given in turn to the technical issues, process issues, people issues, 
and potential benefits for operators. The section provides, furthermore, an objective 
qualitative analysis of each issue. 

Quantitative assessment and analysis of the likely costs and direct savings associated 
with the issues raised here is presented in Section 6. 

5.2 Technical Issues 

Operator Number Portability for geographic numbers (GNs) and non-geographic 
numbers (NGNs) in the UK is currently supported by an OR solution. This study 
considered the impact of migrating to a CDB solution for Number Portability using 
one of the following schemes: 

• ACQ 
• QoR in combination with ACQ for networks that have failed or ceased to 

operate. 
 

A range of possible variants to these solutions was also considered. The following key 
solution variants are discussed in this section: 

• Third party Service Control Points (SCPs) 
• Local switch databases 
• Querying at a reduced number of switches 
• Reduced functionality SCPs. 

 
The potential impact of a future migration to an IP infrastructure to support what has 
been traditionally circuit switched traffic, and the potential implication of ENUM for 
Number Portability solutions, are considered in Section 7. 

The likely costs and savings of each of the above scenarios and variants are discussed 
in Section 6. 

5.2.1 General Technical Solution 

The operators were in general agreement that an IN solution should be the 
technology employed. In fact, it was explicitly stated that IN is currently the 
only viable approach as it is the only available system in which operators are 
sure of the robustness and functionality. This is a natural consequence of the 
dominant use of SCNs (Switched Circuit Network) by the operators. 

The potential impact of future evolution to converged IP networks for voice 
and data is discussed elsewhere in this report. 
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5.2.2 All Call Query (ACQ) 

During the consultation process, there was a general focus on ACQ because of 
the following factors: 

♦ Although QoR is used on an optional basis in some countries, it has not 
been allowed to be used for Number Portability in others, primarily 
because the call quality associated with ported numbers, due to 
increased post dial delay, is different from non-ported numbers. 

♦ ACQ is likely to be a more appropriate long-term solution than QoR if 
the volume of ported numbers increases because ACQ offers the most 
efficient call routing solution for calls to ported numbers. The capital 
cost advantage offered by QoR would, therefore, be eroded as the 
proportion of ported traffic increased. 

♦ A pure QoR solution is not viable because of the continuing 
dependence on the donor network, so even a QoR solution would 
require an ACQ capability for certain calls under certain 
circumstances. 

♦ Following initial discussions with interviewees at the outset of this 
study, it became clear that operators were unlikely to invest significant 
time to develop detailed business cases for alternative deployment 
scenarios in the absence of an understanding of the commercial 
benefits to their organisations. An emphasis on ACQ, at a minimum, 
was felt to be a pragmatic approach to understand the broad cost and 
implementation issues, from which an estimate of QoR costs could be 
derived. 

 
A number of interviewees expressed the view that ACQ was likely to be the 
most viable long-term option if a CDB solution were adopted. The rationale 
was that although cost reductions could potentially be realised by a QoR 
solution compared to an ACQ solution, this would not outweigh the technical 
risk (due to development of new standards and new switch functionality) and 
the differential call quality (due to increased post-dial delay) between ported 
and non-ported calls.  

Issues associated with QoR are explored below. The likely overall costs of 
implementing ACQ and QoR in the UK are compared in Section 6. 

5.2.3 Query on Release (QoR) 

In QoR, calls are established to the donor network.  On detecting that a given 
call is to a ported number, the donor network releases the call to the 
originating network with a specific ‘ported’ release message.  On receiving 
this message, the originating exchange queries a CDB to determine where the 
number has been ported to, then re-establishes the call to the recipient 
network.   
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It was generally recognised that QoR would involve lower capital costs than 
ACQ, at least for relatively low volumes of ported calls, but may still deliver 
much of the cost saving associated with more efficient routing of calls.  

The following concerns were raised about QoR: 

♦ There is still a requirement to enable networks to perform ACQ for 
selected blocks of numbers to deal with operator failure 

♦ Introduces an unacceptable differential post-dial delay between ported 
and non-ported numbers 

♦ Requirement for development to legacy signalling standards in the UK 
in order to implement QoR efficiently 

♦ Comparatively limited experience of implementing QoR worldwide. 
 

It is widely accepted that a pure QoR solution would not solve the problem of 
operators going out of business since calls are still routed to the donor 
operator. To cope with such cases, Oftel had previously suggested that a 
hybrid QoR/ACQ solution may be viable in which ACQ is used for those 
number blocks belonging to failed operators, and this is the context in which 
QoR was discussed.In Mason’s opinion, the most significant of the concerns is 
the differential post-dial delay between ported and non-ported numbers. In the 
US, the Federal Communication Commission (FCC) ruled out QoR as a 
solution for Number Portability, primarily on the basis of concerns over the 
difference in delay between calls placed to ported and non-ported numbers 
(First Memorandum of Opinion and Order on Reconsideration (FCC 97-74,  
March 11, 1997). The FCC quotes an additional QoR post-dial delay for calls 
to ported numbers compared with calls to non-ported numbers of 1.3 seconds, 
based on ‘the most conservative estimates’. This is deemed by the FCC to 
constitute a significant degradation of service quality for customers who 
switch service providers through porting their number. 

One operator interviewed for this study suggested that each IN query 
contributes an additional post dial delay of 0.5-0.75 seconds. Calls to ported 
NGNs, routed using QoR, would require three IN queries rather than one (for 
non-ported NGNs), which by this reckoning would introduce a minimum 
differential post-dial delay of 1 to 1.5 seconds, broadly consistent with the 
FCC finding. In reality, the delay would be increased somewhat due to the 
time taken to release the call. 

It should be noted that in the case of ACQ, there is no difference between the 
post dial delay of calls to ported and non-ported numbers.  

In the UK, the ubiquitous signalling standard is C7 IUP (Interconnect User 
Part).  IUP does not contain the necessary support for QoR, and is now frozen 
as obsolete, with any additional changes being made to C7 UK-ISUP. UK-
ISUP is intended to eventually replace IUP but the timescale for migration to 
this standard is likely to be a number of years. 
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To avoid the standards development required, QoR could be implemented 
using messaging within the existing implementation of IUP such that any 
release message results in a database query. This would increase the volume of 
calls requiring a database query. One operator estimated that 3% of calls fail 
via a release message (e.g. mis-dial to a non-existent number), thus increasing 
the volume of queries by 3% of the total call attempts. 

Introducing QoR through the modification of IUP, or accelerating the 
introduction of ISUP, would be likely to have significant cost implications that 
are very difficult to predict. For the purposes of the cost model, these 
development costs have been neglected, with the assumption being essentially 
that all released calls would be queried. 

It is possible that individual stakeholders’ commercial and technical priorities 
may make QoR desirable for some stakeholders, at certain points in time. 
However, the cost/savings model described in Section 6 indicates that the 
overall costs for the UK outweigh the direct savings for all likely scenarios. 
Consequently, subtle mixes of ACQ and QoR deployment for different 
stakeholders have not been investigated. 

5.2.4 Legacy TDM Infrastructure 

Installed Time Division Multiplex (TDM) switches are generally legacy 
equipment. There is typically a budget freeze on upgrading this infrastructure 
and, in general, it will be replaced with Internet Protocol (IP)-based 
infrastructure over the coming years, although timescales for this are uncertain 
(see Section 7.1). Many operators are reaping the benefits of functional 
equipment that has essentially been depreciated off the books. The operators 
claim, in general terms, that additional switches, processor upgrades and 
software development is either very difficult, or impossible, to obtain for 
legacy equipment. It remains a reasonable assumption, however, that at the 
current time, an IN solution is the only viable one that would have the 
robustness to support such a critical function as call routing. 

5.2.5 Third Party SCPs 

All operators questioned were clear that they would not want to open up their 
SCP-SSP interface to query a third party SCP. Some operators cited ‘security 
concerns’, and another was concerned that ceding control of routing to a third 
party is too great a threat to network integrity. One operator stated explicitly 
that they would be unlikely to provide IN querying on behalf of other 
operators. We note that one potential CDB provider made the assumption that 
a third party IN dipping service in the UK would not be commercially viable 
because of low demand from larger operators. 

In contrast, one of the service providers questioned currently provides a third 
party dipping service to carriers in Australia via dedicated E1 links. In 
addition, one operator stated that they would consider providing a third party 
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dipping service to other operators on a commercial basis. This remains a 
possible solution for smaller operators in the UK. 

The mix of views encountered in this study is probably not unlike the situation 
in the US, when they introduced a CDB, IN system in the 1990’s. Concerns 
were raised then about the SSP/SCP interface, and the testing of this interface 
was identified as an area of potential risk to cause outages, although mediation 
or mediated access was developed to foster the open evolution of, and 
competition in, the local exchange network and other networks. (Mediation or 
mediated access, has been defined as a set of real time and/or non-real time 
functions needed to facilitate secure, cost-effective third party access to local 
and other service provider IN capabilities.4) 

These third party services are now in evidence in the US and other countries 
where CDB/IN Number Portability services have been developed, so it is not 
unreasonable to assume that concerns could be overcome in the UK, and 
similar services developed. The potential impact on the overall likely 
implementation costs is assessed in Section 6. 

5.2.6 Local Switch Databases 

A potential option discussed was the provision of new databases in switches 
that have flags on those number blocks that contain a ported number. This 
solution is in place in North America and leads, in principle, to a reduced 
requirement for IN queries, at least for small proportions of ported numbers. 

No operator interviewed was positive to this proposal, although BT stated that 
they had not considered the issue in detail. A number of workshop participants 
expressed the view that the level of traffic to GN blocks that contain no ported 
numbers is likely to be relatively small, even with the current level of porting. 
Given the lack of collated information on the status of ported numbers in the 
UK (discussed further in Section 6.6.1), it is not possible to give a more 
definitive statement on this matter at the current time. We believe it to be a 
reasonable argument, however, to assume that in urban areas, which terminate 
most traffic, it is likely that a majority of number blocks will contain ported 
numbers because of competition from direct access operators. More detailed 
modelling of this issue lies beyond the scope of this study. 

For NGN, one operator expressed the view that ‘every single block’ will 
contain ported numbers. There is no data to back up this claim, but we have 
reason to doubt it. We believe it to be reasonable that a large proportion of 
NGN blocks that are not used for Internet will contain ported numbers, given 
the highly fragmented nature of the NGN market in the UK (there are around 
230 operators with NGN block allocations). However, a relatively large 
proportion of traffic, and numbers, is associated with Internet dial up numbers 
that cannot be, or are unlikely to be, ported (see Section 6.6.1). Given the lack 

                                                 
4 ‘Network Reliability Council (NRC), Reliability Issues – Changing Technologies Focus Group, Advanced 
Intelligent Network Subteam Final Report, Feb. 1996 
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of collated information on the status of ported numbers in the UK, it is again 
not possible to give a more definitive statement on this matter at the current 
time. 

The potential impact on the overall costs for the UK is considered in Section 
6. Results indicate that this solution would not change the overall conclusion 
of the study, given reasonable assumptions. In order to understand the 
potential benefits of this approach in more detail, there is a need for the 
industry to collate more detailed information on the level of porting. 

5.2.7 Querying at a Reduced Number of Switches 

All operators interviewed indicated that it would be necessary to enable all 
switches in the network to perform queries. The potential service providers 
questioned the need to provision all switches for IN querying, and it could be 
argued that a different structure could be utilised to accommodate IN dips at a 
few switches. The main arguments for provisioning querying capability at 
most switches are as follows: 

♦ Widespread use by the larger operators of interconnects to switches at 
all levels of the network hierarchy. From a cost perspective, querying 
at a reduced number of switches would add a switching stage, 
potentially rendering significant existing interconnects as stranded 
assets. 

♦ From a network integrity point of view, the concentration of querying 
in a reduced number of switches would mean that a switch failure 
would have a proportionately greater impact on the basic call routing 
capability of the network. 

♦ Again from a network integrity point of view, where ported numbers 
involve bursty traffic, operators would prefer to route these calls off 
their networks as directly as possible. 

 
This is illustrative of a common problem encountered in this study in that, 
although sub-optimal architectures have been employed from a perspective of 
Number Portability, the financial pain of the original capital employed to set 
up and operate the system has been accommodated. The system now operates 
at what is perceived to be minimal ongoing cost, fostering a strong resistance 
to change. 

The potential cost impact of querying at a reduced number of switches is 
considered in Section 6. It is found that the potential cost savings do not 
change the overall conclusion that the costs for both ACQ and QoR outweigh 
the direct savings due to improved routing efficiency. 

5.2.8 Reduced Functionality SCPs 

It is clear that higher volumes of IN queries will require an IN platform with 
higher capacity. The operators consulted have estimated the costs of such an 
upgrade based on the cost of their existing IN infrastructure. 
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In general, the IN platforms in use by operators today will be relatively feature 
rich. Our discussions with potential service providers indicate that the cost of 
special purpose SCPs to support Number Portability querying alone may be 
substantially lower than the costs quoted by operators. Reasonable 
assumptions have been made in the cost modelling, and the potential impact 
on the overall balance of costs and savings of significantly cheaper IN 
infrastructure has been assessed, as discussed in Section 6. 

5.3 Process 

There was general consensus that gaining agreement on new processes for porting 
across the industry would be a lengthy process, based on past experience of 
developing industry-wide processes. Specific examples given by operators included 
the introduction of Carrier Pre-Select (CPS) which took three years of discussion, the 
UK ISUP Memorandum of Understanding that took two years to develop, and the 
recent task to improve the clarity of the existing Number Portability process manual 
(involving no substantive changes to the process) which took seven months. 

Estimates for the length of time required ranged from 12-18 months to four-five years. 

Although shorter periods were cited for recent implementations (e.g. Greece), it is 
probably not unreasonable to estimate a period of 18 months to two years, based on 
similar process development in the past. Implementation would be expected to be 
started after one year, with some parallel working. 

For those who addressed the issue of database synchronisation, there was a general 
view that in order to ensure continuity of the customer experience of geographic 
porting, it would be necessary for the CDB to synchronise to local databases in real 
time. This would ensure that the engineer making physical changes for a geographic 
port would still be able to ensure successful cut over of service to the recipient 
operator in a 15 minute time window before leaving the site. This seems reasonable, 
and indeed real time updates of changes to the CDB are provided in live 
implementations such as that in the US. 

Service providers indicated that real time updates are deployed in CDB/IN systems. 
There should be no inherent difficulties in designing the appropriate and technical and 
business processes to enable real time updates for the synchronisation of the CDB 
information with local databases. 

5.4 People 

The main people impact identified is the people required to plan and carry out the 
implementation programme. These additional people would have to be recruited and, 
in general, would represent an opportunity cost. 

5.5 Potential Benefits for Operators 

Potential benefits of a CDB solution will be assessed as part of Ofcom’s Regulatory 
Option Appraisal. Mason recognises, however, the critical importance of 
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understanding and clearly articulating the business benefits for all stakeholders in 
order to create the incentive in the market to back a particular technical solution. Most 
operators interviewed brought up the subject of benefits, and the workshop format 
allowed for some discussion of these issues towards the end of the session. 

This section summarises consolidated interviewee opinions of a number of the 
benefits, with comments. 

5.5.1 Reduced Conveyance Costs 

The inherent routing inefficiencies of the OR solution, as compared with both 
ACQ and QoR, are universally acknowledged. The operators consulted for this 
study felt, however, that the potential conveyance cost savings due to the 
introduction of ACQ or QoR would be very small compared with the capital 
investment required, at least for the current levels of porting.  

Section 6.4.3 describes the approach taken in this study to determine the 
potential conveyance cost savings over a ten-year period. This is based on an 
assessment of the current Additional Porting Conveyance Costs (APCCs), 
with an assumed growth in ported traffic. APCCs are assumed to account for 
the incremental transmission and switching infrastructure required by a donor 
operator to convey calls that originate off net to numbers that have been 
exported.5 It is concluded in Section 6 that the potential conveyance cost 
savings are outweighed by the capital investment required across the UK for 
both ACQ and QoR. 

5.5.2 Guarding Against Operator Failure 

There is a general feeling amongst the operators interviewed that the CDB 
approach is not a proportionate response to the issue of operator failure 
because of the anticipated capex impact and fundamental nature of the 
network changes required. Other possible solutions to the problem of failed 
operators were suggested by a number of parties during Oftel’s consultation 
on Number Portability in 2002. An appraisal of these suggestions is not part of 
the current study, but the results of the cost modelling described in Section 6 
show that the likely costs do indeed outweigh the likely direct conveyance cost 
savings for both ACQ and QoR. 

5.5.3 Simplified Service Establishment 

Two operators suggested that a CDB could simplify service establishment 
with a new operator. Both of these operators noted that this would have little 
impact on them since they already have performed service establishment with 
all major UK players. 

                                                 
5 One operator explicitly estimated the reduced switch port and processor costs due to the fact they would no 
longer have to act as a donor operator. These potential savings can be realised by offsetting them against the 
additional capital expenditure required to support ACQ or QoR. For the purposes of the cost/savings model 
described in Section 6, these savings are part of the costs which are accounted for through an assessment of 
APCCs. 

PLGA015B Page 20 REV B 



  

The potential reduction in the time and cost of service establishment that may 
be enabled by a CDB would be of most benefit to newer (and, therefore, 
smaller) operators that have not yet set up the appropriate commercial and 
technical arrangements required to port with other operators. The approach 
taken to modelling the costs and savings, described in Section 6, is to assess 
the overall picture for the UK. The broad conclusion is that the costs outweigh 
the conveyance savings for both ACQ and QoR. Given this conclusion, 
coupled with the facts that the potential benefits of simplified service 
establishment affect a small proportion of the operator community and that 
these benefits are one off rather than ongoing, this potential benefit is 
reasonably assumed to not affect the overall picture, and has not been assessed 
in detail. 

5.5.4 Additional Functionality 

A number of operators noted that making all of their switches IN capable 
would provide incremental benefits in terms of enabling additional 
functionality. A number of operator-specific service examples were provided 
in confidence by interviewees.  

This potential incremental benefit is generally applicable to those operators 
whose switches are not all IN capable. To the best of our knowledge, a 
majority of UK fixed Other Communications Providers (OCPs) with network 
infrastructure will have certain switches that are not IN capable, and would 
therefore accrue a potential benefit here. The value of the benefit derived 
would be dependent on specific operators’ infrastructure and service 
portfolios, and its assessment would be subject to individual business case 
development. This incremental benefit would be a consideration in the 
development of internal business cases for the deployment of an IN-based 
solution for Number Portability based on a CDB. 

The existence of switches that are not IN-enabled implies that standalone 
business cases for their upgrade, based on incremental service revenue, are not 
sufficiently attractive. The fact that the incremental capital cost of IN-enabling 
the remaining switches is only a portion of the total capital investment 
required for both ACQ and QoR then suggests that this potential benefit will 
only offset a portion of the capital cost, rather than act as a driver to create 
operator business buy-in to the investment required for a IN-based solution to 
Number Portability. 
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6. COST/SAVINGS MODEL 

This section presents the results and assumptions of a high level cost model that 
assesses the balance of cost and direct cost savings for operators in the UK of moving 
to a CDB solution for Number Portability. Results for both ACQ and QoR are 
discussed, as well as the assumptions made in the modelling. 

6.1 Approach to the Modelling 

6.1.1 Overview 

A sample of operators was asked to consider the costs of moving to, and 
operating with, a CDB solution. The operators were requested to consider an 
ACQ solution, as well as QoR, and to comment on other technical variants as 
appropriate. These issues were also discussed with three potential CDB 
service providers who provided some information on the likely costs of the 
database and service itself based on experience elsewhere. 

Details of the network modifications required vary from operator to operator 
because of differences in network architectures, design, vendors, etc. 
However, there was a broad consensus across those interviewed about the cost 
items that would be incurred, and the issues involved. Mason has taken a view 
on the reasonableness of the costs put forward. 

Direct cost savings were generally viewed by operators to be small in 
comparison with the level of capital investment required, or unrecoverable. 
The assumption that APCCs are currently small was either simply an 
assumption, or a backed up by data on the APCC charges currently paid by the 
operators in the role of recipient. The view that APCCs are unrecoverable 
arises because the transmission capacity to convey ported traffic across a 
donor network is already in place and is, therefore, a sunk cost for the current 
level of ported traffic. 

In order to assess the potential long term cost savings in moving to a direct 
routing scheme enabled by a CDB solution, a view has been taken of the 
APCCs incurred due to the requirement to route calls via the donor network. 

Combining the consolidated cost figures with the estimated reductions in 
additional conveyance, a model was built of the overall economics of moving 
to a CDB solution in the UK with both ACQ and QoR options. The model also 
uses assumptions about the overall call traffic in the UK, and level of porting. 

6.1.2 Scenarios 

It should be recognised that this study was never intended to deliver a fully 
detailed model of costs and savings, but rather to develop an understanding of 
the costs and implementation issues beyond the information gathered through 
Oftel’s consultation on Number Portability in 2002. The model does not 
contain full details of different scenarios for individual technical options or 
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stakeholder groups, but rather seeks to provide a broad overview of the likely 
costs for the industry as a whole, using reasonable averages. However, the 
effect on the overall economics of different scenarios was investigated at high 
level by varying the values of a number of critical input parameters. 

The following ‘core’ scenarios are considered, using reasonable assumptions 
for all key input parameters: 

♦ All UK, ACQ 
♦ All UK, QoR. 

 
The core scenarios reflect the most appropriate technical solution at the 
current time, as envisaged by the operators interviewed, with assumptions 
about the unit cost drivers that reflect reasonable low-end costs. A principle of 
seeking minimum reasonable costs was adopted because the cost elements put 
forward by the operators were generally somewhat higher than experience 
elsewhere would deem reasonable. When making budgetary estimates, there is 
always scope to add or subtract contingency margins to or from cost elements, 
depending on the commercial argument that one wishes to make. Given the 
significant level of resistance to the proposal from the operators consulted, we 
believe that there is an element of this effect in the operators’ estimates, and 
we have sought to compensate for this, through reasonable argument, in 
figures used for the core scenario.  

The sensitivity of the core results for ACQ and QoR to variations in a number 
of key input parameters was systematically investigated. This provided a 
check of the dependence on parameters that are subject to uncertainty, as well 
as an assessment of the general impact of relevant solution variants. The input 
parameters are: 

♦ Discount factor 
♦ Proportion of ported traffic (end 2003) for each of GN, non-Internet 

NGN, and portable Internet NGN 
♦ Proportion of numbers ported per annum for each of GN, non-Internet 

NGN, and portable Internet NGN 
♦ Network sizing factor 
♦ IN capacity upgrade cost 
♦ Cost of processors (per switch in the network) 
♦ SSP right to use fee (per switch in the network) 
♦ Other capex as % of median major capex (ACQ) 
♦ IN support (incl ops staff) as % of IN capex 
♦ Proportion of NGN traffic to BT NGNs 
♦ QoR charge as % of current APCC. 
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The following potentially viable solution variants were investigated through 
particular variations of these parameters: 

♦ Use of transit networks 
♦ Reduced functionality SCPs 
♦ ENUM databases instead of SCPs 
♦ Implementation of softswitches 
♦ IN querying at reduced number of switches 
♦ Switch databases with number block flags 
♦ Use of third party SCPs. 

 
Details of the inputs, and results, are discussed in this section. 

6.2 Results 

This section summarises the results of the cost modelling as estimated cash flows for 
the whole of the UK for ACQ and QoR ‘core’ scenarios (as described in Section 6.1.2 
above). 

The consolidated results indicate that the potential savings due to increased routing 
efficiencies would not outweigh the capital investment required for either ACQ or 
QoR in the UK, assuming an IN implementation of the solution. 

6.2.1 All Call Query (ACQ) 

The estimated combined cash flow for all fixed operators in the UK is shown 
in the table below. These are real cash flows (inflation not considered), and an 
appropriate discount factor (Section 6.7) is applied to determine the Present 
Values (PV) and Net Present Value (NPV). 

£  million 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
Incremental savings  -   -   -   15.5   17.2   18.8   20.5   22.1   23.8   25.4  
Incremental opex  -   1.8   5.4   9.0   9.0   9.0   9.0   9.0   9.0   9.0  
Incremental EBITDA  -   (1.8)  (5.4)  6.6   8.2   9.8   11.5   13.1   14.8   16.4  
Incremental capex  53.3   106.7   106.7   -   -   -   -   -   -   -  
Cash Flow  (53.3)  (108.5)  (112.1)  6.6   8.2   9.8   11.5   13.1   14.8   16.4  
           
Cash Flow (PV)  (53.3)  (101.4)  (97.9)  5.4   6.3   7.0   7.6   8.2   8.6   8.9  
NPV  (53.3)  (154.7)  (252.6)  (247.2)  (241.0)  (234.0)  (226.3)  (218.2)  (209.6)  (200.6) 

Table 6-1:  ACQ Cash Flow (Core Scenario) 
 

Based on the assumptions made for the ACQ core scenario, the table shows 
that the cost of implementing ACQ through an IN solution in the UK would 
significantly outweigh the direct cost savings due to routing efficiencies for 
reasonable levels of porting, leaving a negative Net Present Value (NPV) at 
Year 10 (i.e. 2014) of –£200.6 million. 

The assumptions that underpin the results above are presented throughout the 
remainder of this section. The results of sensitivity tests are presented in 
Section 6.8. 
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6.2.2 Query on Release (QoR) 

The estimated combined cash flow for all fixed operators in the UK is shown 
in the table below. Again, these are real cash flows (inflation not considered), 
and an appropriate discount factor (Section 6.7) is applied to determine the 
present values (PV) and Net Present Value (NPV). 

£  million 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
Incremental savings  -   -   -   15.5   17.2   18.8   20.5   22.1   23.8   25.4  
Incremental opex  -   0.2   0.5   4.7   5.2   5.8   6.3   6.8   7.3   7.8  
Incremental EBITDA  -   (0.2)  (0.5)  10.8   12.0   13.1   14.2   15.3   16.4   17.5  
Incremental capex  20.4   40.7   40.7   2.3   2.3   2.3   2.3   2.3   2.3   2.3  
Cash Flow  (20.4)  (40.9)  (41.2)  8.6   9.7   10.8   11.9   13.0   14.2   15.3  
           
Cash Flow (PV)  (20.4)  (38.2)  (36.0)  7.0   7.4   7.7   7.9   8.1   8.2   8.3  
NPV  (20.4)  (58.6)  (94.6)  (87.6)  (80.2)  (72.5)  (64.6)  (56.5)  (48.2)  (39.9) 

Table 6-2:  QoR Cash Flow (Core Scenario) 
 

Based on the assumptions made for the QoR core scenario, the table shows 
that the cost of implementing QoR through an IN solution in the UK would 
outweigh any benefits from routing efficiencies for reasonable levels of 
porting, leaving a negative NPV at Year 10 (2014) of –£39.9 million. 

In addition, there are a number of legitimate additional concerns with QoR, as 
discussed in Section 5.2.3. To summarise, the key concerns are: 

♦ Greater post dial delay than ACQ which is likely to introduce a 
perceptible degradation of quality of service for calls from fixed lines. 

♦ The technical standards for the implementation of QoR are not defined 
for the UK. 

♦ Relatively limited experience of QoR worldwide. 
 

The assumptions that underpin the results above are presented throughout this 
section. The results of sensitivity tests are presented in Section 6.8. 

6.3 Data Sources and Validation 

Base information for the cost model was obtained from the following primary 
sources: 

• Four UK fixed network operators 
• Three potential providers of CDB services 
• One UK mobile network operator. 

 
The four fixed operators consulted included BT, which originates 69% of traffic from 
fixed lines6, plus three other major UK players. These organisations therefore 
represent the majority of the market, giving confidence in the validity of the overall 
conclusions from this study. 

                                                 
6 Oftel Market Information. 
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The central focus of this study was to assess the costs and implementation issues of a 
CDB for fixed Number Portability. The mobile operator was consulted to get a view 
of the potential implications on the mobile industry of a CDB solution for fixed 
Number Portability. This is considered in Section 7.4. 

Mason has assessed the reasonableness of each cost item based on: 

• Detailed assessment of the spread of operator estimates 
• Our experience and understanding of the industry and technologies involved 
• Publicly available information, including a Study on the Cost Allocation for 

Number Portability, Carrier Selection and Carrier Pre-Selection for DGXIII of 
the European Commission by Europe Economics and ARCOME SA (October 
1999). 

 
6.4 Drivers For Incremental Costs and Savings 

This section presents the principal cost elements, with an assessment of the size of 
each. Cost elements are common for ACQ and QoR, unless explicitly stated 
otherwise. 

Section 6.5 discusses the sizing assumptions that combine with these cost elements in 
the derivation of the final results. 

6.4.1 Capital Costs 

The following three items of capital expenditure (capex) were consistently 
identified by the consulted parties as the major cost elements: 

♦ IN Platform 
♦ SSP Right-to-Use Fee 
♦ Switch Processors. 

 
The following additional capex items were identified by certain operators: 

♦ SSP-SCP Connectivity 
♦ Rebuild Data Routing Tables 
♦ Internal Systems Development 
♦ Interface to CDB 
♦ Implementation 
♦ Process Development 
♦ Integration of IN with New Switch Types 
♦ Switch Build Fees – Redesigning Switch Architecture 
♦ CDB. 

 
Each capex item is discussed in turn below. For the purposes of the cost 
model, the ‘additional’ items above are assumed to increase the capital cost by 
a defined percentage. 
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In addition, one operator identified the potential for incremental network 
capex savings. This issue is also discussed below in subparagraph n). 

a) IN Platform 
 

Both ACQ and QoR will increase the volume of queries to the IN platform, 
driving a need for a larger IN platform. All operators questioned derived their 
costs based on expanding their existing IN platforms. 

It is convenient to assess the IN costs with respect to the capacity in Call 
Attempts Per Second (CAPS). Operators’ estimates ranged between 
£7.5k/CAPS and £20k/CAPS, where it is assumed that one call attempt 
generates one query. Europe Economics/Arcome benchmarked the IN 
platform costs at between £4.8k/CAPS and £14.4k/CAPS (€7.2k/CAPS and 
€21.6k/CAPS), which are somewhat lower but generally consistent.7

The CDB providers consulted in this study indicated that reduced functionality 
SCPs, to support Number Portability only, are considerably less expensive 
than traditional fully featured platforms, by up to a factor of ten.  

Taking this information together, observing that operators would limit their 
expenditure as far as possible in a real implementation, and seeking the lowest 
reasonable costs for the core scenario, we have assumed a cost of £5k/CAPS 
for the core scenario. The high value is based on the highest value given by the 
operators consulted, and the low value is a factor of ten lower than this high 
value, based on the comment about IN costs from a service provider. These 
figures are summarised below. 

Cost Driver Low Core High 
IN capex per CAPS £2k £5k £20k 

Table 6-3:  IN Cost Assumptions 

 
b) SSP Right-to-Use Fee 

 
Operators would incur a right-to-use fee on each switch that would be used for 
querying but which is not currently enabled to interact with an IN platform. 
This is the fee required to enable the switch as a Service Switching Point 
(SSP).  

Operators’ estimates of Right-to-Use fees varied between £100k and £500k 
per switch. Europe Economics/Arcome benchmark right-to-use fees at £100k 
to £200k (€150k to €300k) per switch. Right-to-Use fees are a matter of 
negotiation with the relevant vendor, and will typically depend on the overall 
details of specific contracts. Experience elsewhere has shown Right-to-Use 

                                                 
7 Study on the Cost Allocation for Number Portability, Carrier Selection and Carrier Pre-Selection for DGXIII 
of the European Commission by Europe Economics and ARCOME SA (October 1999). 
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fees as low as £50k per switch. We note that one operator which has a mix of 
three types of switch gave an average figure at the lower end of the band. 

Furthermore, a significant proportion of switches in the UK are already IN-
enabled. Discussions with operators in this study have allowed us to put 
bounds on the proportion of switches that require SSP functionality. The SSP 
Right-to-Use fee is finally presented as a cost per switch in the network, rather 
than cost per new SSP. The assumptions are given in the table below. 

Cost Driver Low Core High 
SSP Right-to-Use fee (per 
switch in the network) 

£15k £25k £35k 

Table 6-4:  SSP Right-to-Use Assumptions 
 

c) Switch Processors 
 

All of the operators identified a need to increase the processing power of 
certain switches above that required for routing based on internal switch 
tables, in order to support IN queries. 

The fundamental cause of the processing overhead for IN calls is the need to 
pack and unpack messages within the relevant INAP protocol. This stands in 
contrast to the lower processor requirements for handling lower layers in the 
stack architecture (e.g. MTP2, ISUP, TUP). 

The processor overhead quoted by operators varied between 10% and 100% 
depending on the switch type, except for one switch type for which the quoted 
overhead was 300-400%. It can be reasonably expected that the CPU 
performance would vary between switch types due to variations in the 
software architecture. In cases where the software architecture was not built 
with IN in mind, we would expect a higher overhead for routing an IN call. 
Based on experience elsewhere, it was surprising to see an overhead of more 
than 50% for a modern switch, especially as each call to a ported number 
requires only a single IN query. It should be noted, however, that changes to 
software architectures have resulted in reductions in the processor overhead 
problem of switches from particular vendors over time. It is conceivable that 
older switches that are still operational would have large processor overheads 
for IN. The sensitivity tests take into account the inherent uncertainty in the 
actual processor upgrade requirements. 

The need or otherwise to upgrade any particular switch in the network will 
depend on the additional processing required in relation to the capacity 
headroom currently present. These issues are a matter for the operators. 

For ACQ, the overall processor cost quoted by operators varied from £45k per 
switch to £275k per switch (these values are an average over all switches in 
the network, which may in general be a mix of types and may not all need to 
be upgraded). The lowest value per switch type was £87k per switch, and the 
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highest was £500k per switch. The low average rate of £45k per switch arose 
in a network in which only a small percentage of the switches would require 
processor upgrades to support ACQ. The weighted average across all four 
networks is £115k per switch. 

The values for the sensitivity tests are given in the table below. The core value 
of £100k per switch in the network is somewhat reduced below the mean 
operator figure in line with the principle of seeking the lowest reasonable costs 
for the core scenario. The high value is 50% above the core value (and 
somewhat higher than the operator mean value) and the low value, at 50% of 
the core value, takes into account the possibility that processor overheads have 
been overestimated. 

Cost Driver Low Core High 
Processor upgrade (per 
switch in the network) 

£50k £100k £150k 

Table 6-5:  Switch Processor Upgrade Costs 
 

For QoR, the processor upgrade requirements are reduced in proportion with 
the expected querying levels. 

d) Additional Capex Items 
 

All operators focused on the three major items above, but also provided partial 
details on a range of other capital costs as detailed below. Based on an 
appraisal of the information provided, these additional capex items are 
estimated to contribute an additional 30% of the three major capex items 
above, for ACQ. In the sensitivity analysis, we have assumed a low value of 
20% and a high value of 40% for ACQ. These represent reasonable bounds 
based on the uncertainties in the source information and, in the case of the 
high figure, the fact that there may be other sources of capex such as 
additional development costs that have not yet been specifically identified in 
this analysis. 

Cost Driver Low Core High 
Additional capex as % of 
main capex items 

20% 30% 40% 

Table 6-6:  Additional Capex Items as Proportion of Main Capex 
 

For QoR, the three ‘main’ items above contribute a lower total capex. In 
contrast, the additional items below are essentially fixed cost items. The total 
cost of the additional items for QoR is therefore set to be equal to the total cost 
of the additional items in the ACQ scenario. Potential additional development 
costs for QoR over and above ACQ are deemed to be subsumed within the 
error bounds of the sensitivity analysis. 
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e) SSP-SCP Connectivity 
 

For those operators that quoted this item separately, it falls between £17k and 
£35k per switch, although one included the cost within the SCP upgrade cost. 
The value for the core scenario is set at £17k, with the uncertainty contributing 
to the high and low sensitivity margins of the additional capex. 

f) Rebuild Data Routing Tables 
 

One operator noted the cost of rebuilding data routing tables, and quoted the 
equivalent of £15k per switch. This is a legitimate item of expense which the 
Europe Economics/Arcome report suggests would cost £3.30 to £10 (€5 to 
€15) per switch per prefix. Assuming around 1000 prefixes, this is £3.3k to 
£10k per switch. The actual cost depends on the operational costs and 
procedures of the individual operators. 

Based on all the evidence, the core value assumed is £10k per switch, with the 
uncertainty contributing to the high and low sensitivity margins of the 
additional capex. 

g) Internal Systems Development 
 

Two operators estimated the cost of internal systems development to enable 
ordering and synchronisation with the CDB, and general administration of the 
service. One put the figure at 2.2% of the major capex items. BT suggested a 
minimum cost of at least £10m, with uncertainties that could cause this figure 
to double or more (giving a large percentage of overall major capex). This is 
based on past experience of modifying its customer support system, and 
appears to arise because of the organically developed complexity of the 
systems involved. Mason’s experience elsewhere shows that new systems 
development projects for large, heterogeneous support systems such as BT’s 
can be very expensive and difficult to predict. The high level assessment of 
these costs conducted for this study is considered to be sufficient to place 
bounds on this capex element, given its relatively small magnitude in 
comparison with the major network capex items. 

Another operator noted that a quotation on this element had not been provided 
because their IT is outsourced and it would be necessary to pay the provider to 
scope the requirement and provide a quotation. 

For the core scenario, it is assumed this item amounts to 8% of the major 
capex items. This is based on an assessment of budgetary costs provided by 
BT and one other operator, extrapolated to give an average figure across the 
industry that includes a reasonable assessment of the relative costs associated 
with upgrading internal systems of differing complexity. Uncertainties in this 
percentage contribute to the high and low sensitivity margins of the additional 
capex. 
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h) Interface to Central Database 
 

There will be a requirement for an interface to the CDB for ordering and 
synchronisation. No operator priced this explicitly, but it was generally agreed 
to be negligible compared with the major capex items. 

This is a reasonable assumption, and any contribution from this item may be 
considered to be included within the error bounds of the additional capex. 

i) Implementation Programme 
 

Operators noted the requirement for additional dedicated staff to carry out the 
network and system modifications required. The major concern here was the 
opportunity cost of diverting staff from other activities. For those that 
commented on this item, estimates of the effort required were generally given 
in full time equivalents (FTEs). Operator estimates were the equivalent of £9k 
to £17k per switch.  

The value for the core scenario is set at £10k per switch, with the uncertainty 
contributing to the high and low sensitivity margins of the additional capex. 

j) Process Development 
 

The requirement to develop new processes in an industry-wide collaborative 
project was a major implementation issue raised by all operators. The actual 
cost of this will be small (there is a requirement for resources from each 
operator to take part in industry forums). The concern raised was more around 
the timescales required. This cost is considered to be included within the error 
bounds of the additional capex. The timescales are taken into account in the 
model. 

k) Integration of IN with New Switch Types 
 

There may be additional costs of ensuring feature interaction between 
combinations of SSP and SCP types that have never been integrated. This cost 
is considered to be included within the error bounds of the additional capex. 

l) Switch Build Fees – Redesigning Switch Architecture 
 

One operator suggested that it would incur a significant fee per switch type to 
redesign the software architecture to accommodate ACQ. It is likely that some 
switch software development fees would be incurred, but it would be 
inappropriate to assume such large fees apply to all operators (and, indeed, 
only one operator raised it as an issue). A software development fee of 5% of 
the major capex items has been assumed. Uncertainties in this percentage 
contribute to the high and low sensitivity margins of the additional capex. 
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m) Central Database 
 

One operator claimed that experience elsewhere suggests that each operator 
would face a fee of £1m to £2m up front cost for the CDB. Such costs would 
depend on the commercial arrangements for the CDB. One of the service 
providers consulted indicated that there are commercial models of CDBs in 
operation which include ongoing per port charges only.  

For the purposes of the cost modelling, we assume a commercial model in 
which there are no up front charges and in which the per port charges are of 
the order of existing inter-operator per port charges. As such, there is no 
incremental change in cost bourn by the operators related to the CDB itself. 
The CDB provider would incur costs in establishing the database, which it 
would seek to recover through its commercial arrangements. 

n) Incremental Network Savings 
 

In the current OR solution, all calls to numbers exported by a donor operator 
continue to be switched by that donor operator. Exporting numbers in the 
current solution does not, therefore, reduce the switch ports and processing 
requirements of the donor operator. On moving to a CDB solution, however, 
there would be an effective saving in these capex items that could be offset 
against the incremental capex spend. This potential cost saving was identified 
and estimated by one of the operators interviewed for this study. 

The ‘saving’ identified here is effectively the capex associated with part of the 
infrastructure required to convey a ported call across the donor network. The 
cost/savings model includes an assessment of savings associated with the 
removal of Average Porting Conveyance Costs. As such, it is assumed that all 
network savings are already included in the calculation of savings described in 
Section 6.4.3, in order to avoid double counting. 

6.4.2 Operational Costs 

Items of operating expenditure (opex) identified by the operators are outlined 
below. 

a) Network Operating Expenditure 
 

The major item of network opex identified by the operators was IN platform 
support, although one operator believed that incremental network opex would 
be negligible even for ACQ. Details will depend on the capacity and other 
characteristics of the platform required, and the nature of the support contract 
with the IN vendor. Costs varied between 9% and 50% of incremental IN 
capex, payable per annum.  

There was uniform agreement amongst operators that there would be no 
increase in network opex associated with switches since there are no 
additional switch nodes required. 
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From our experience, 10% of cumulative IN capex is a reasonable figure to 
use for IN support. The lower and upper limits for the sensitivity analysis are 
set at 5% and 15% respectively, to reflect uncertainties in the overall level of 
opex. 

b) Porting Process (Operator-side) 
 

All operators felt that in the long term, there would be no obvious increase or 
decrease in the number of staff required to service Number Portability with a 
CDB solution. 

However, some operators noted that there may be a period of parallel working 
in which some additional resources would be required. Estimates varied, with 
the most extreme being the suggestion that a period of parallel working would 
be required for ten years, with an associated 25% overhead in terms of staff on 
the porting desk. 

In the model, zero incremental cost has been assumed for ongoing process 
support, in line with the majority opinion. 

c) Porting Service Charge 
 

One of the potential service providers interviewed proposed a tariff structure 
in which recipient operators pay a fee per number ported to cover the 
administrative costs of porting the number through a clearing house, as well as 
provision of a database synchronisation service. 

The budgetary fee quoted was €3.50 per port, which is generally lower than 
current porting administrative charges, but cannot at this stage be guaranteed. 

For the purposes of the cost modelling, we assume a commercial model in 
which the per port charges are of the order of existing inter-operator per port 
charges. As such, there is no incremental change in cost related to porting 
service charges. 

d) Additional Conveyance Costs for Query on Release (QoR) 
 

For QoR, calls to ported numbers are routed to the donor network and then 
released back to the originating network. This requires a certain amount of 
incremental switch and transmission capacity, and associated cost.  

In order to take account of this effect, the incremental cost of interconnect to 
support QoR is modelled as a percentage of the savings made in moving from 
an OR solution to an ACQ solution (see Section 6.4.3). It is reasonable to 
assume that the incremental cost to a donor operator of releasing a ported call 
back to the originating network (in QoR) will be less than the cost of 
conveying the call on through the network to the recipient (using OR), and we 
feel that this cost for QoR is unlikely to exceed half the additional porting 
conveyance for OR. This sets an upper limit to this element of the QoR opex. 
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Given the uncertainties involved in this cost element in the absence of detailed 
modelling, the minimum value is set to zero. The figure for the core scenario 
is set midway between these extremes. 

In summary, the figure used for the core scenario is 25% of the OR APCCs, 
with a low of 0% and a high of 50% for the purposes of the sensitivity 
analysis.  

6.4.3 Cost Savings 

In the current OR arrangement, APCCs are incurred by the donor operator for 
conveying calls that originate off-net (i.e. on another operator’s network) 
destined for its own numbers that have been exported. These costs are 
recoverable from the recipient operator, according to agreed APCC charges. 

BT and other operators are unable to determine on a call by call basis whether 
a call to a ported number, for which they are the donor, originated on or off 
net. APCC charges therefore include an averaging procedure to ensure that 
donor operators do not charge recipients, over time, for the proportion of calls 
to ported numbers that originate on net. The APCC per minute charge is 
therefore applied to the total ported traffic from donor to recipient, and is paid 
by the recipient to the donor. 

In an ACQ solution, this additional porting conveyance would not be required 
(at least for cases in which the originating operator and recipient have a direct 
interconnect). This would lead to a net saving for recipient operators with 
respect to the current situation. It is considered that there is an equivalent net 
saving for QoR, although in the case of QoR, this saving is likely to be 
somewhat offset by the costs of transmitting ported calls to the donor and 
releasing them back to the originator (see Section 6.4.2d). 

To model conveyance cost savings in detail is a complex task that depends on 
the details of call flows between different operators and their mutual 
interconnect arrangements, as well the volume of different types of ported 
traffic. A fully detailed calculation is beyond the scope of the current study. 

In order to estimate the likely growth in APCCs incurred due to OR, the 
assumptions in the following two tables are made: 

 BT Exports, 
Payable to BT 

BT Imports, 
Payable to non-BT 

GNs 0.0267 0.1116 
NGNs 0.0473 0.1980 

Table 6-7: Estimated average APCCs (pence per minute) 
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 Fraction Source/rationale 
GN traffic to BT GNs 82% Derived from ratio of UK 

exchange lines8

NGN traffic to BT NGNs 15% Based on allocated number 
blocks9

Table 6-8: Estimated proportions of UK call traffic to BT GNs and NGNs 
 

The average APCCs quoted in Table 6-7 are determined from BT’s Carrier 
Price List, as described in Appendix B. 

The estimated costs of additional conveyance in the OR scenario are 
determined from the figures above, coupled with the level of traffic of 
different types in the UK, assumptions about the evolution of ported traffic, 
and the average APCCs quoted in Table 6-7. It is then reasonably assumed 
that these costs would not be incurred in an ACQ or QoR scenario. The model 
assumes that the whole of these costs are recoverable. Traffic and porting 
levels are described in 6.5. 

6.5 Implementation Programme 

The design and implementation programme can be reasonably expected to take three 
years. This is assumed to start in 2005, with the first year dominated by industry 
discussions relating to process and technical standards, and the second two years 
focusing on the implementation. There will be some period in which these tasks run in 
parallel, and for the ACQ scenario it has been assumed that the capex spend will be 
distributed as 20% in Year 1, 40% in Year 2 and 40% in Year 3.  

For the QoR scenario, the fixed elements of the cost are assumed to be distributed as 
above. However, the variable elements of the cost (relating to IN and switch capacity) 
is assumed to be built incrementally in line with the growth in ported traffic. 

Benefits from the system start to be realised in Year 4, which is assumed to be the 
year of cut over to the new Number Portability solution. 

                                                 
8 Number of UK exchange lines at end of 03/04 Q1 were 28,910,000 BT exchange lines from a total of 
35,183,000, or 82% market share for BT. It is then assumed that the proportion of traffic destined for BT and 
non-BT UK geographic numbers is in the same proportion as the numbers of BT and non-BT exchange lines. 
9 BT’s allocation of NGNs amounts to 7.4% of the total allocated in the UK, according to Oftel published 
statistics. We have assumed that BT’s NGN traffic per allocated number is heavier than average because of their 
incumbent position. Sensitivity to this parameter is tested is the sensitivity tests and results are found to be 
relatively insensitive to variations in its value in the reasonable bound 5% to 20% (see Section 6.8).  
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6.6 Sizing 

This section explains the assumptions made about levels of porting, and the sizing of 
UK fixed networks. 

6.6.1 Level of Porting 

The industry has not yet collated definitive figures for the level of GNP or 
NGNP in the UK. Operators were consulted on this point, and have provided 
information to assist in setting some limits on the possible figures. 

a) Geographic Number Portability (GNP) 
 

Based on information received from the operators consulted, the following 
represents a best estimate of the current status (end of 2003) of geographic 
porting in the UK: 

Item Value 
Connections in year 4,930,000 
Exchange lines at end of year 34,779,000 
Ports in year 300,000 
Cumulative ports to end of year 1,795,000 
Annual ports as % of connections 6.1% 
Annual ports as % of lines 0.9% 
Cumulative ports as % of lines 5.2% 

Table 6-9:  Best Estimates of Current Status of GNP in the UK (2003) 
 

The operators consulted provided some information on rates of porting. 
Coupled with an understanding of the relative numbers of exchange lines held 
by BT and others, as published by Oftel, we were able to estimate the overall 
porting levels shown in the table. We would note that BT provided 
information on the total number of GN imports and exports to date, as well as 
their current monthly rates of imports and exports. These numbers were 
consistent with one another, given a reasonable assumption about growth in 
porting from the introduction of GNP in April 1996, and assuming that the rate 
of porting has levelled off at 0.9% of lines per annum (operator comments 
suggest that overall porting rates are relatively static now). The numbers of 
connections and lines are extrapolated from Oftel data. 

We believe that the EU average for GNP is 1.4% of lines ported per annum, 
although this varies considerably from country to country (we understand that 
this was reported at the IIR Number Portability Conference, 2003 in Vienna). 
The estimated UK figure of 0.9% is, therefore, somewhat lower than average. 
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The following is assumed for different modelling scenarios in the sensitivity 
analysis: 

Scenario Rate of GNP (annual 
ports as % of lines) 

Note 

High 2.8% Double the EU average 
Core 1.4% EU average 
Low 0.9% Current UK rate (est.) 

Table 6-10:  Rates of GNP for Sensitivity Analysis 
 

The core scenario assumes the EU average as the rate of GN porting. The high 
scenario has been chosen to be twice the EU average rate (which is over three 
times the current rate of porting). Even though there is evidence of higher rates 
in certain countries in Europe, we feel it unreasonable to assume anything 
higher than this in the UK, given that there is already a history of porting 
activity in the UK that shows lower rates. The low scenario assumes the 
current rate of porting continues into the future. 

In applying these scenarios, it is assumed that there is a linear ramp in the rate 
of GNP from 2004 rising to, and levelling off at, the rate shown by 2008. 

The core scenario results in an overall level of geographic porting of 20% by 
Year 10. We note that this is equivalent to the one operator’s opinion of the 
likely long-term level of geographic porting. 

b) Non-Geographic Number Portability (NGNP) 
 

The NGN market in the UK is highly fragmented, with around 230 players 
having a total of 78.66million 08 and 09 numbers allocated between them in 
10k blocks. The sample of fixed operators interviewed for this study together 
hold less than 20% of these numbers. Partial information was obtained from 
these operators concerning the level and rate of NGN porting, but 
extrapolating these figures to the UK should be treated with caution because of 
the relatively small sample and also because the larger players interviewed are 
likely to have experienced higher rates of porting than the norm.  

The figures from the operators have been used to guide the limits set on the 
levels and rates of NGN porting but, in general terms, the figures used have 
been arrived at by an argument guided by reasonable expectation. The ranges 
of figures used reflect the uncertainties in the estimates. 

The two tables below present the low, core and high estimates used in the 
model. The rationale for these figures is discussed below. 
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Cost Driver Low Core High 
NGN (Internet) 0% 1% 3% 
NGN (non-Internet) 4% 10% 25% 

Table 6-11: Estimated Proportion of NGN Ported Traffic at end 2003 
for Sensitivity Analysis 

 
Cost Driver Low Core High 
NGN (Internet) 0.0% 0.2% 1.0% 
NGN (non-Internet) 0.9% 1.4% 2.8% 

Table 6-12: Estimated Future Growth Rate in NGN Porting  
(Increase in Proportion of Numbers per Annum) 

 
The tables above distinguish between Internet and non-Internet NGN traffic. 
NGN traffic in the UK is dominated by Internet dial up traffic, as shown in 
Table 6-13. 

Calls to… Millions of mins 
per annum 

NGNs (Internet) 170,262 
NGNs (non- Internet) 12,707 
Total NGN traffic 182,969 

Table 6-13:  UK Calls to NGNs 
(Based on Financial Year 2002-03, Oftel Statistics) 

 
A substantial proportion of the NGN Internet traffic is not available for 
porting. This includes all FRIACO (Flat Rate Internet Access Call 
Origination) traffic. In addition, Internet traffic that is interconnected via IP 
rather than a circuit switched connection is unlikely to be ported.10 We believe 
the non-portable NGN Internet traffic to be at least 50% of the total NGN 
Internet traffic.   

Furthermore, larger Internet Service Providers (ISPs) are generally unlikely to 
port Internet dial up numbers because the insertion of a donor network may 
significantly degrade, or destroy, their margins in the current OR scenario. It is 
currently more common practice to issue new dial up numbers to users. We 
are reasonably confident that this has held the volume of ported Internet traffic 
at a low level.  There is however some requirement for porting of Internet dial 
up numbers for a number of ISPs and this has been reflected in the growth 
rates in the cost model.  

                                                 
10 In April 2003, in a request by Energis to port an 0845 BT SurfPort number, Oftel ruled that BT was not 
obliged to offer this number for porting because the SurfPort service is not considered to involve the provision 
of Fixed Publicly Available Telephone Services (FPATS). This is because the SurfPort service received by 
Energis involves the conveyance of digital data over the IP network. 
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For Internet traffic, the low estimate on proportion of ported numbers is set to 
zero. For the high value, it is assumed that the proportion of portable Internet 
traffic that has been ported is equal to the high-side figure assumed for 
geographic porting, namely 6%, since it seems unreasonable to believe that 
Internet porting exceeds geographic porting given the arguments above. This 
equates to an estimated 3% of the overall Internet traffic, given the proportion 
of FRIACO and other non-portable Internet traffic. The core scenario assumes 
1% ported Internet traffic (equivalent to 2% of the portable Internet traffic), as 
a reasonable mid-point. The low and core growth rates for Internet porting are 
consistent with the estimated total volumes of ports at 2003 (given that NGN 
porting has been available for around six years). The high Internet growth rate, 
at 1.0% is essentially equal to the rate of growth currently observed in 
geographic porting in the UK. This results in 12% ported Internet traffic 
(assuming the core value at 2003), or around 24% porting of the portable 
Internet traffic. We consider this to be an extremely high value in the context 
of the OR scenario11; it is included to investigate the cost of inefficient routing 
in an extreme scenario.   

For non-Internet NGNs, because of the fragmented nature of the NGN market, 
we believe that higher levels of porting would be expected than for GNs. The 
core value is set to 10%. This figure lies between the porting level for GNP (of 
5.2%) and approximate levels of NGN porting derived from information 
provided by the operators, recognising that these particular operators are likely 
to have higher levels of ported numbers than other operators. The low value is 
set to be equal to the low value used for GN porting (4%). The high side figure 
of 25% is a reasonable upper limit, given the information provided by the 
operators, and the uncertainties involved. 

The rates of porting assumed for non-Internet NGN porting are equal to the 
rates used geographic porting. Higher rates result in unreasonable levels of 
porting at Year 10. 

c) Drivers for Growth in Porting Rates 
 

In the UK, there is a process for porting GNs and NGNs that works. There is 
currently little, if any, documented evidence that users are unhappy with the 
current solution. We are only aware of one consumer concern that is specific 
to the OR solution. This arises if a consumer learns that calls to their ported 
numbers would still be routed via their old network operator, and they have 
previously had quality of service problems, they may be less keen to port or 
raise a complaint if they have already ported. There is no evidence that this is 
a significant impediment to porting, however. 

                                                 
11 It is conceivable that Internet number porting may be encouraged if moving away from an OR solution for 
fixed Number Portability, in which case such high values of porting may become more plausible. However, the 
porting levels are used in the model primarily to drive savings rather than costs and, as such, it is appropriate to 
talk in terms of what is likely to occur with OR. 
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It is conceivable that changes to the porting process may encourage more users 
to port. However, changes to the porting process are only lightly coupled with 
the underlying technical solution. That is, changes could be made to the 
customer experience of porting whilst maintaining the OR network solution, if 
there were a consumer demand for process changes. Conversely, the customer 
experience of porting could be retained when migrating to a CDB solution, 
making the change completely transparent to the user. 

The most direct way of increasing demand for porting, should there be a desire 
to do so, is likely to be through a marketing campaign, perhaps promoted via 
user forums, rather than by changing the processes or network solution. 

In the model, uncertainties in future growth have been accounted for through 
exploring different scenarios. 

6.6.2 Sizing of UK Networks 

Each of the operators interviewed gave a view of the assumed level of call 
attempts required to support ACQ, as well as an overview of their own 
network. 

The model for the UK is scaled up from the costs assumed for the operators 
interviewed, in proportion to the call attempts per second. The network sizing 
factor below gives the scaling factor between the assumed UK picture, and the 
combined costs of the four operators interviewed (adjusted in accordance with 
the cost drivers presented in this report). 

Driver Low Core High 
Network sizing factor 1.0 1.24 1.5 

Table 6-14: UK Network Sizing Factor 

 
The core scenario is based on scaling up appropriately according to the overall 
level of traffic originated by BT. The low scenario gives the minimum costs, 
solely based on the four operators interviewed. This is roughly equivalent to 
the assumption that all other operators use one of the four chosen operators as 
a transit operator to query calls on their behalf, with additional system costs to 
these other operators neglected. The high side assumption may be taken to 
account for the increased costs incurred by smaller operators due to lack of 
economies of scale. 

6.7 Discount Factor 

The discount factors used for the different scenarios are shown in the table below. 

Driver Low Core High 
Discount factor 3.5% 7% 12% 

Table 6-15: Discount Factor 
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The low end discount factor of 3.5% is the Government Green Book figure for use in 
assessing social costs and benefits. The true discount factor that would be used by 
operators in assessing such a project would vary from operator to operator depending 
on their cost of capital, funding arrangements, and attitude to the project risk. The 7% 
used for the core scenario is a representative median figure. The high figure of 12% 
acknowledges that there will be various attitudes to risk with respect to such a project. 

6.8 Sensitivity Tests 

The results provided in Section 6.2 assume reasonable values of all of the critical 
inputs (i.e. those from the core scenario). The sensitivity to variations of these key 
drivers was tested by running scenarios with low and high values of each of the 
critical inputs. 

This section reports on the results of these sensitivity tests to assess the impact on the 
conclusions due to uncertainties in the input assumptions. The section then addresses 
each of the potential alternative deployment scenarios raised by this study. 

6.8.1 Range of Input Parameters Tested 

Input values are summarised in the table below.  

Category Driver Units Low Core High 
Discount Factor % 3.5% 7% 12% 

GNP % 4.0% 5.2% 6.0% 
NGNP (Internet) % 0.0% 1.0% 3.0% 

% ported lines at 
end 2003 

NGNP (non-Internet) % 4% 10% 25% 
GNP % 0.9% 1.4% 2.8% 
NGNP (Internet) % 0.0% 0.2% 1.0% 

% lines ported per 
annum 

NGNP (non-Internet) % 0.9% 1.4% 2.8% 
Sizing Network sizing factor # 1.00 1.24 1.50 

IN capacity upgrade cost £m/CAPS 0.002 0.005 0.020 
Cost of processors  £m/switch 0.050 0.100 0.150 
SSP right to use fee  £m/switch 0.015 0.025 0.035 

Incremental 
Capex 

Other as % of major capex % 20% 30% 40% 
IN support as % of IN capex % 5% 10% 15% Incremental Opex 
QoR charge as % of APCC % 0% 25% 50% 

Incr. Savings NGN traffic to BT NGNs % 5% 15% 20% 

Table 6-16:  Range of Input Parameters Assumed for Sensitivity Tests 

 
6.8.2 All Call Query (ACQ) 

The NPV for ACQ in the core scenario is –£200.6m at Year 10. The Year 10 
NPVs obtained by varying each of the key inputs in turn are summarised in the 
table below. 
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  Core Scenario:  (200.6) 
Category Driver Low High 
Discount Factor (198.5) (200.4) 

GNP (203.5) (198.6) 
NGNP (Internet) (214.7) (172.5) 

% ported lines at 
end 2003 

NGNP (non-Internet) (206.9) (184.9) 
GNP (208.2) (180.9) 
NGNP (Internet) (222.4) (113.7) 

% lines ported per 
annum 

NGNP (non-Internet) (205.0) (189.3) 
Sizing Network sizing factor (179.5) (223.7) 

IN capacity upgrade cost (123.4) (586.8) 
Cost of processors  (156.9) (244.4) 
SSP right to use fee  (191.9) (209.2) 

Incremental 
Capex 

Other as % of major capex (181.7) (219.6) 
Incremental Opex IN support as % of IN capex (175.4) (222.4) 
Incr. Savings NGN traffic to BT NGNs (195.7) (203.1) 

Table 6-17:  Year 10 NPV (£m) Results of Sensitivity Tests for ACQ 
(Negative Values are Shown in Brackets) 

 
6.8.3 Query on Release (QoR) 

The NPV for QoR in the core scenario is –£39.9m at Year 10. The Year 10 
NPVs obtained by varying each of the key inputs in turn are summarised in the 
table below. 

  Core Scenario:  (39.9) 
Category Driver Low High 
Discount Factor (31.2) (48.2) 

GNP (40.1) (39.8) 
NGNP (Internet) (50.2) (19.4) 

% ported lines at 
end 2003 

NGNP (non-Internet) (43.6) (30.7) 
GNP (39.6) (40.7) 
NGNP (Internet) (55.8) 23.4 

% lines ported per 
annum 

NGNP (non-Internet) (42.4) (33.5) 
Sizing Network sizing factor (33.1) (47.4) 

IN capacity upgrade cost (28.9) (94.9) 
Cost of processors  (23.1) (46.7) 
SSP right to use fee  (31.2) (48.7) 

Incremental 
Capex 

Other as % of major capex (21.0) (58.9) 
IN support as % of IN capex (36.9) (42.6) Incremental Opex 
QoR charge as % of APCC (16.3) (63.5) 

Incr. Savings NGN traffic to BT NGNs (36.2) (41.8) 

Table 6-18:  Year 10 NPV (£m) Results of Sensitivity Tests for QoR 
(Negative Values are Shown in Brackets) 

 
The most notable result above is the only scenario in which a positive NPV is 
achieved. This arises with the high growth rate in ported Internet traffic. The 
results are thus demonstrated to be particularly sensitive to the proportion of 
ported Internet traffic. We are comfortable that the error bounds assumed here 
are sufficiently wide to capture the uncertainties in this parameter. 
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6.8.4 Specific Scenarios 

The following potentially viable solution variants were investigated through 
particular variations of the input parameters above: 

♦ Use of transit networks 
♦ Reduced functionality SCPs 
♦ ENUM databases instead of SCPs 
♦ Implementation of softswitches 
♦ IN querying at reduced number of switches 
♦ Switch databases with number block flags 
♦ Use of third party SCPs. 

 
In addition, comment is made on the potential impact of a CDB solution on 
mobile networks, for mobile-originated calls to fixed line numbers. 

The core scenarios generate negative NPVs at Year 10 of –£200.6 million and 
–£39.9 million. 

a) Use of Transit Networks 
 

A reasonable assessment of the impact of smaller operators using a 
transit network to query on their behalf can be made by setting the 
network sizing factor to 1. This gives Year 10 NPVs of -£179.5 million 
for ACQ and -£33.1 million for QoR. 

b) Reduced Functionality SCPs 
 

The potential for reducing the cost of SCPs is captured by the low end 
assumption for IN costs, giving Year 10 NPVs of -£123.4 million for 
ACQ and -£28.9 million for QoR. 

c) ENUM Databases Instead of SCPs 
 

It has been suggested that use of ENUM databases may reduce the cost 
over an SCP solution. In the context of the current model, similar costs 
to those in the section above are likely. 

d) Implementation of Softswitches 
 

The future implementation of softswitches as a replacement for legacy 
circuit switches will be a major project, funded as part of the operators’ 
development costs. Such infrastructure could act as an enabler for 
migration to a CDB solution for Number Portability, but it would be 
inappropriate to cost it as a solution for Number Portability. 
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e) IN Querying at Reduced Number of Switches 
 

It may be possible to implement IN querying at a reduced number of 
switches, although operators did raise certain concerns about this 
proposal. This would reduce the need for SSP right-to-use fees and 
may reduce signalling connectivity costs. Again, examination of the 
Year 10 NPVs in both scenarios does not change the conclusions. 

f) Switch Databases With Number Block Flags 
 

This proposal would reduce the number of queries required, leading to 
reduced IN costs, depending on the proportion of number blocks which 
contain no ported numbers. At most this would reduce capital costs of 
the ACQ case to something approaching the QoR case. In both cases, 
the NPV is negative in Year 10. 

g) Use of Third Party SCPs 
 

Broadly speaking, this scenario can be considered to be equivalent to 
the use of transit networks discussed above.  

h) Impact of Mobile-Originated Traffic to Fixed Line Numbers 
 

In principle, mobile operators could implement an ACQ or QoR 
solution to enable routing of originated calls directly to ported fixed 
line numbers. The cost items for such a solution are  broadly similar to 
those identified by fixed operators (IN costs, switch processor 
upgrades, etc). This would degrade the overall NPV performance. As 
an alternative solution the mobile operators may wish to continue to 
use a transit network. This would add to the transit network costs, 
again degrading the overall NPV.  
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7. OTHER ISSUES 

7.1 Migration to IP-Based Next Generation Networks 

A number of established fixed line operators are experimenting with softswitches, and 
a number of newer carriers have based their infrastructure on these next generation 
devices. 

As an example, Kingston Communications announced publicly on 12 December 2003 
that it will migrate its voice traffic to an IP network having deployed a Marconi 
SoftSwitch. A report in lightreading.com on 12 January 2004 states that Kingston 
have now implemented a separate IP backbone for its voice over IP traffic. It has done 
this because it does not believe that the multiservice capabilities of the existing core 
routers on its data network are mature enough to handle VoIP. 

Kingston is reported to have constructed the second IP network using money within 
existing capital budgets, originally identified for expansion of the System X network. 
The existing capital expenditure budget (to end March 2004) is around £35m. 
Kingston’s first step is to hand off some of its TDM voice traffic onto a long-distance 
IP network to reduce the pressure on its existing circuit-switched voice architecture. 

This is an example of UK operators’ general reluctance to invest in what are 
considered ‘legacy’ systems (TDM Network), but willingness to invest in what is 
considered to be more ‘future proof’ technology. 

Mason believes that the migration away from TDM switches towards IP for voice will 
occur over the next five to ten years in the UK, during which time there will be a need 
for co-existence and inter-working of IP and TDM technologies. 

A fundamental underlying reason for operators’ resistance to an IN-based solution for 
Number Portability in the UK is the extensive programme of business change required 
to upgrade what is essentially legacy switching infrastructure, having already invested 
in a functional solution for Number Portability (based on OR). A number of 
interviewees stated that if they were working with a ‘clean sheet of paper’ then a CDB 
is likely to be the best solution (assuming a commercially viable implementation 
plan).  

We anticipate that the significant forthcoming change in migrating to converged IP 
networking may provide an additional argument to utilise a CDB for Number 
Portability, both for the IP future and the mixed IP/TDM migration period. This arises 
firstly because of the anticipated operational cost benefits of moving to an IP 
structure, by which operators will be more likely to sanction network capital 
investment, which at the moment they plainly are not. Secondly, as the current OR 
system of Number Portability is unable to cope with an environment of networks 
offering different media capabilities, which will become increasingly likely during 
both the mixed mode operating scenario of TDM and IP and in the anticipated full IP 
scenario, then a CDB approach would become a necessity. 
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7.2 ENUM 

ENUM (RFC2916) is the Internet Engineering Task Force (IETF) standard to map 
E.164 telephone numbers into domain names. This enables the number to be 
interpreted by a conventional Domain Name Server (DNS). As well as being a general 
enabler for emerging telecommunications services and technologies in the converging 
worlds of telephony and the Internet, ENUM can also be used in the set up and 
routing of telephone calls. 

In April 2002, the UK ENUM Group (UKEG) made preliminary recommendations on 
the preferred options for implementing ENUM in the UK12, and highlighted a number 
of relevant regulatory aspects. 

Authentication was a major discussion item. The UKEG assumed that one of the 
prime requirements of implementing ENUM will be to verify that the person named 
on the ENUM application has the right to register that number, and that the named 
person lives at the address supplied. Such verification is normally carried out by 
checking the number against the name and address information in the Directory 
Enquiries (DQ) Database. For number ranges not held in the DQ database (08, 09, ex-
directory and mobile numbers), the existing Number Portability processes include 
verification of name and address similar to that needed for ENUM. The UKEG 
recommends, therefore, that the ENUM registration process should make use of the 
existing Number Portability verification procedure for numbers that do not appear in 
the DQ database (08, 09, ex-directory and mobile numbers). 

The UKEG noted that this recommendation requires further study because it explicitly 
relies on telephony range holders to provide the verification service, for which 
appropriate regulation and/or commercial arrangements would need to be invoked. 

It would appear, therefore, that if the processes for Number Portability are changed, 
the impact on planning for ENUM should be taken into account. 

The UKEG report also notes that ‘operator ENUM’, which provides information to 
assist operators in handling calls, enables ENUM to be used as a Number Portability 
database.13 Since the queries to ENUM would have to be generated from PSTN 
elements, either those elements would have to be modified to support DNS queries, or 
interworking between IN and DNS elements would have to be put in place. 

With reference to this latter point, one of the service providers drew our attention to 
the US-based company NetNumber. This company provides an operator-ENUM 
based Number Portability solution that, it claims, dramatically lowers query-related 
portability costs. More details are included in Appendix C. 

                                                 
12 ‘Preliminary Report on the Implementation of ENUM in the UK’, Issue 1 (April 2002), EK ENUM Group. 
UKEG was established by the Department of Trade and Industry (DTI) in 2001. 
13 The UKEG report makes it clear that ‘operator ENUM’ applications are not the focus of the report – the report 
focuses on ‘user ENUM’, for which the assumption is that users themselves (rather than a third party such as an 
operator) provide the information related to their numbers. 
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7.3 Service Portability 

The current arrangements for portability are strictly for the porting of numbers only, 
not services. There is no obligation on the receiving operator to provide continuity of 
specific value added services. As additional services associated with phone numbers 
are more widely deployed, issues around service portability are likely to become more 
pressing. When a user’s service set changes on porting to a new operator, how should 
affected calls to that user be handled? A case in point is the Short Message Service 
(SMS). 

As the service portfolios associated with E.164 numbers develop into the future, it 
seems likely that issues of service portability will be become increasingly important. 
The potential impact of Number Portability on the portability of services should be 
considered as part of the regulatory process associated with Number Portability. 

7.4 Implications for Mobile Networks 

This study has focused on the implications of a CDB for fixed Number Portability. On 
the basis of the consultation with one mobile operator, the major cost items associated 
with the implementation of an IN-based solution to route calls based on information 
in the CDB are broadly equivalent to those identified by the fixed operators. The 
potential overall cost impact of including mobile originated calls to fixed numbers is 
considered in Section 6. 

7.5 Billing 

It was not generally felt that billing for ACQ would be more complex than for the 
existing solution, but it is recognised that the commercial flows would be different. 
Billing considerations would be part of the process design task. 

For QoR, accounting arrangements would have to be considered. The key question is 
how the donor network would be compensated. Assumptions have been made in the 
cost model as to the level of cost incurred (Section 6.4.2d). The donor network would 
have to determine that calls are to ported numbers and release these calls, resulting in 
a significant increase in zero duration calls, which are not conventionally billed for.  
The donor network could logically recover its costs from the originating network, but 
this would imply billing developments to apply a charge for such calls.  

The cost of the billing developments is difficult to estimate and was not explicitly 
included in the model. 
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8. RECOMMENDATIONS 

On the basis of the findings in this study, Mason recommends: 

• The industry should collate definitive data on the extent of GN and NGN 
porting in the UK 

• The industry should seek to understand the level and nature of customer and 
other concerns about porting of different types (GNs, Internet NGNs, and non-
Internet NGNs). In particular, we recommend a focus on the perception of 
Internet Service Providers (ISPs) and their customers to Number Portability 
for Internet dial-up numbers 

• Operators should consider how their future IP-based network infrastructures 
could support a CDB solution for Number Portability, and include this 
thinking in their planning  

• Ofcom should consider a regulatory framework for Number Portability that 
should be sufficiently flexible to facilitate (or at least, not constrain or hamper) 
the planning and development of a new solution for Number Portability 
(which may include a CDB) that is concurrent with industry’s progress 
towards next generation networks.  
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B DERIVATION OF AVERAGE PORTING CONVEYANCE COSTS 

B.1 Introduction 

In order to estimate the porting conveyance for OR in the UK, the following average 
porting conveyance costs are assumed. 

 BT Exports, 
Payable to BT 

BT Imports, 
Payable to non-BT 

GNs 0.0267 0.1116 
NGNs 0.0473 0.1980 

Table B-1: Estimated average APCCs (pence per minute) 
 

These are determined from the relevant parts of BT’s Carrier Price List. The sources 
relevant to each of the figures are given in the table below. 

 BT Exports, 
Payable to BT 

BT Imports, 
Payable to non-BT 

GNs B1.08 – Number 
Portability 

No price list available – 
value extrapolated 

NGNs B3.27 - Operator 
Imported NTS 
Service Calls 

B3.26 - BT Imported NTS 
Service Calls 

Table B-2: BT Carrier Price List Reference for each APCC value 
 

Non-BT operators have been placed together as a single group since a more complex 
analysis of inter-operator call flows is beyond the scope of the current study. It is 
important to separate BT from other operators, however, since the APCCs incurred by 
BT are significantly lower than most other operators. This is because BT originates a 
higher proportion of traffic on-net, and APCCs take this factor into account to ensure 
that donor operators do not recover APCCs for calls that originate on their own 
network. 

B.2 BT Exported Geographic Numbers (GNs) 

The APCC of 0.0267ppm, recoverable by BT, is published in BT’s Carrier Price List 
(CPL), Section B1, Part 1.08. The number used here is the average value of the 
daytime, evening and weekend rates that is given in the BT CPL as a simple average 
of the three rates.  

B.3 BT Exported Non-Geographic Numbers (NGNs) 

The APCC of 0.0473ppm recoverable by BT is determined from a weighted average 
of figures published in the BT CPL Section B3 Part 3.27. The constituent APCCs in 
the table below are themselves simple averages of the daytime, evening and weekend 
rates quoted in the BT CPL. 
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Calls to… UK traffic 02/03 
(mil mins / year)14

APCC 
(ppm) 

Freephone (inc Internet dial up) 136,230 0.0442 
Local rate (inc Internet dial up) 41,990 0.0543 
National rate 4,119 0.0762 
Premium rate 630 0.0706 

Table B-3: APCC Recoverable by BT for Conveying Calls 
to BT Exported NGNs 

 
The APCC of 0.0473ppm used for NGNs is a weighted average of the figures in the 
table, using the total volumes of UK traffic of each type as the weighting factor. 

B.4 BT Imported Geographic Numbers (GNs) 

There does not appear to be published APCCs for the recovery by non-BT operators 
of additional porting conveyance incurred as a result of porting GNs to BT. BT 
confirmed that OCPs do not currently bill BT for GNP APCCs, even though it is a 
cost recoverable charge.  

We have assumed that the appropriate APCC should be derived from BT’s APCC for 
GNs, weighted in the ratio of the two APCCs for NGNs (Sections B.3 and B.5). Thus, 
the APCC used is equal to 0.0267 x 0.1980 / 0.0473 = 0.1116 ppm. 

Use of this figure assumes that non-BT operators would begin to recover these costs 
as the level of geographic porting increases. 

B.5 BT Imported Non-Geographic Numbers (NGNs) 

The APCCs arising from NGNs imported to BT vary from operator to operator. This 
is due to differences in the transit costs of different operators, as well as variations in 
the proportion of traffic originated off-net. We have taken a simple average of the 
quoted rates for all operators in the BT CPL Section B3, Part 3.26, also averaged 
across the daytime, evening and weekend rates. The resulting averages for each type 
of call are then combined in a weighted average in the manner described in Section 
B.3 above, resulting in an average APCC of 0.1980ppm. 

Calls to… UK traffic 02/03 
(mil mins / year) 

APCC 
(ppm) 

Freephone (inc Internet dial up) 136,230 0.1971 
Local rate (inc Internet dial up) 41,990 0.1999 
National rate 4,119 0.2004 
Premium rate 630 0.2335 

Table B-4: APCC Recoverable from BT for Conveying Calls 
to BT Imported NGNs 

                                                 
14 Oftel Market Information, Fixed Update, November 2003 
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C ENUM-BASED NUMBER PORTABILITY SOLUTION 

US-based company NetNumber (www.netnumber.com) describes itself as providing 
‘a complete set of secure, reliable, highly scalable, next-generation Operator-ENUM 
and Number-Portability addressing solutions to mobile operators, fixed-line carriers 
and IP-based service providers on a global basis.’ 

NetNumber claims that its ENUM Server provides a ‘highly efficient, fixed-cost 
number-portability query infrastructure for use by any application that requires 
portability corrected addressing (including circuit-switched voice, SMS, etc).’ 

The software is deployed on off-the-shelf UNIX/Linux servers and provides access to 
Number Portability data via both IP and SS7 (currently US-relevant flavours, AIN 
0.2, ANSI-41, PCS-1900) interfaces. It is claimed that the solution dramatically 
lowers query-related portability costs. 

 
 

Figure C-1:  NetNumber’s Architecture For Number Portability 
(Source: www.netnumber.com) 
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