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Abstract - Number Portability (NP) as one of the major regulatory services aims to reduce switching costs and balance 
market shares among the active operators, expand the scale of the market.  NP also fosters competition in a deregulated 
mobile services market since without number portability service, the incumbent operators will be at an advantageous 
position over new entrants into the mobile market. Number Portability will also necessitate operators to implement more 
persistent competition strategies including reduced prices, improved quality of service to attract new customers and retain 
the existing ones by improving brand equity, customer trust and loyalty. However, though the implementation of number 
portability created new opportunities and improved consumer experience in many markets, international call termination into 

number-portability countries became more difficult and costly. In addition, building the necessary infrastructure could not be 
feasible since NP often creates no new economic values for the state operator(s).  
In cases where any one of the active operators is not involved in the NP system, a remedy should be produced so that the 
other operators are given the chance to implement the NP service. This article deals with a method of solution for the case 
where the state’s fixed telephone services operator is not involved in the NP system due to financial and political reasons. 
 

Keywords - Number Portability, Impoverished Government Operator, Participating, Transparent Service.  

I. INTRODUCTION 

 

In a fully established telecommunications market, 

there are several value-added services that improve 
customer satisfaction and secure usage. Such services 

may include but not limited to Central Equipment 

Identity Registry (CEIR) [1], Number Portability 

(NP) [2], Data Protection and Security (DPS). The 

CEIR system can eliminate illegal handset importing 

and unlawful usage of communication devices while 

also giving the legal authorities the chance to track 

people involved in illicit behaviors. NP, on the other 

hand intends to promote competition in a liberalized 

telecommunications market, grow the market scale, 

lower the costs that occur when changing services or 
service providersby reducing the barriers to switch, 

decreasing barriers to entry for new operatorsand 

distributes market shares evenly among the active 

operators. NP also creates a pressure to lower prices 

and forces operators/service providers to increase 

their efforts in customer care and cultivation, quality 

of service and coverage.Here, Number Portability 

(NP) is described as the ability of a telephone 

subscriber to change the carriers, location or type of 

service without changing the telephone numbers in a 

competitive local loop market [3]. 

 
Number portability service will also reduce the 

market power dominance of the existing operators 

and give advantage to the new entrants inthe mobile 

market. Hence, enabling the function of the triple-

economic-criteria which is the very essence of 

regulation in competitive markets.  Number 

Portability will also necessitate operators to 

implement more persistent competition strategies 

including reduced prices, improved quality of service 

to attract new customers and retain the existing ones 

by improving brand equity, customer trust and 
loyalty. However, though the implementation of 

number portability created new opportunities and 

improved consumer experience in many markets, 

international call termination into number-portability 

countries became more difficult and costly. 

Therefore, most regulators worldwide try to adopt 

several remedies for improving Quality of Service 

(QoS) and sustaining fair competition among market 

leader and the new entrants.  

 

It is evident that often the state institutions are either 
late or completely out of game when relatively large 

volumes of investments are necessary, particularly 

when the investment will not have any short-term 

financial return. It is likely that in underdeveloped or 

developing countries, the state telecommunications 

service providers will experience such investment 

difficulties. However, even under such situations, the 

other service providers should be encouraged and 

supported to build their own system and engage in 

fair competition. Hence, regulators are expected to 

produce solutions for such critical situations.This 

article presents a technically and economically 
feasible solution that enables engagement of calls 

through the fall-out operator to be directed to their 

destinations. 

This article is organized as follows: Section 1 

summarizes the telecommunications services 

provided by the operators and focuses on the NP 

service. Section 2 provides and introduction to the 
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infrastructure enabling the NP service and explains 

how the system should operates in general terms. 
Section 3 addresses the case when an operator stays 

out of NP game and describes the possible solution 

strategies with reference to a real case study. Section 

4 provides some discussions and conclusions 

regarding the out-of-ordinary NP service 

implementation case. 

 
 

II. NUMBER PORTABILITY DATA-BASE 

(NPDB) CONFIGURATIONS 

 

There are three different database configurations 

adopted to optimize the number porting, signaling 

and conversation process, namely the centralized, 

distributed and hybrid configurations, which are 

suitable for different circumstances such as capital 

investment, operating costs, scale of the market, 

regulatory measures, geographic layout. These three 

schemes are described in the following sections. 
 

A. Centralized NPDB Network Configuration 

In the Central NPDB Configuration (C-NPDB), only 

one NPDB supplies porting information to all 

interrogating entities (GMSC/MSC, SMSC, SCP etc.) 

belonging to all NP supporting networks. Hence 

significantly reduces the Capital Expenditure 

(CAPEX).In addition, there is no need to 

synchronization between different NPDBs belonging 

to different operators. However, outage of the C-

NPDB or failing links to C-NPDB affects all 

originating and mobile terminating calls in ACQ 
option. More importantly, all operators need to 

comply with the interfacing standard supported by the 

C-NPDB. 

 

B. Distributed NPDB Network Configuration 

In the Distributed Data-Base configuration (D-

NPDB), each network operator maintains its own 

NPDB(s) to query for porting information before 

routing the call/SMS/MMS to other fixed/mobile 

numbers. Thus, outage of a single NPDB has less 

impact on the overall originated and terminated call 
connectivity. Also, in the D-NPDB configuration, a 

firmer control of network operators over integration 

issues between local NPDB and other network nodes 
is possible. However, due to the deployment of larger 

number of NPDBs, the Capital Expenditure (CAPEX) 

will increase since each operator will have to 

establish their own NPDB. Integration of the NPDBs 

belonging to different operators will also need more 

investment, hence increasing the CAPEX further. 

Synchronization between different NPDBs belonging 

to different operators should also be taken care of 

carefully. 

 

C. Hybrid NPDB Network Configuration 

In the H-NPDB configuration, the C-NPDB is 
retained by the national regulatory board while each 

network operator maintains their own NPDB(s) 

which are updated by a C-NPDB. Each network 

operator queries its own NPDB before routing 

calls/SMS/MMS to other fixed/mobile numbers. 

 

D. Call Routing Schemes 

A call routing scheme is basically the path a call to a 

ported number follows. A call can be routed in four 

different ways as summarized in Table 1. All Call 

query (ACQ) and Query on release (QoR) mostly 
work with Centralized approach. In ACQ or direct 

routing, once a call is received, the originating 

network address a query directly to the centralized 

database administrator where it returns a Routing 

Number (RN) paired with the dialed number. The 

efficiency in this scheme is quite high and the search 

complexity is less than QoRsince the originating 

network directs the query to the centralized NPDB. 

The originating network then uses the RN number in 

order to route the call to the recipient network. On the 

other hand, if the database is using the Query on 

Release (QOR) scheme it will have less efficiency 
and more search complexity than the ACQ method 

since it first drops the call with an announcement that 

the number has been ported out and then it searches 

the centralized database for the Routing Number 

associated with the dialed number when the 

originating network finds out from donor network 

that the called number has been ported out.  

 

Call Dropback and Onward schemes are mostly used 

in Distributed NPDB. The efficiency in Call 

Dropback is not high according to the fact that the 
originating network only directs the call to the new 

network after it sends the call firstly to the donor 

where the donor searches the NPDB and sends back 

to the originating network the RN paired with the 

dialed number. However, Onward scheme has a 

moderate efficiency because it is the donor network’s 

responsibility to search the NPDB and forward the 

call to the new network using the RN. Compared to 

the other schemes these two networks need 

maintenance by the donor network while the others 

do not.  
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Onward Routing is the least efficient scheme since it 

requires a setup of two physical calls. In most 
countries where distributed or hybrid databases are 

implemented, Onward Routing was the primary 

solution for the call routing method in mobile number 

portability. Onward Routing is based on the 

originating network sending the call to the donor 

network where the donor does the job and sends it to 

the recipient as mentioned above. In a short time, 

weakness was detected in the system where the 

system fails to secure the customer’s number 

portability rights of failed networks.  

 
 

Although ACQ is very effective but on the negative 

side all calls, whether to a ported number or not, are 
required to go through a database query. On the other 

hand, Query on Release’s negative side is that it still 

requires the donor network in order to notify the 

originating network that a number has been ported 

out which does not solve the problem of failing 

networks. As an effective solution, a hybrid scheme 

could be implemented. To overcome the negative 

sides, a combination between ACQ and QoR could be 

used in which QoR would work with most of the 

number blocks while the closed networks would work 

on ACQ.  

 

 
 

 
 

III. A CASE STUDY: WHEN THE STATE’S FIX 

TELEPHONY OPERATOR STAYS OUT OF 

THE GAME 

 
The cost of the hardware and software comprising the 

NP network infrastructure could exceed a Million 

USD even for small scale networks with as few as 

600 Thousand mobile phone users. Evidently, the 

state PSTN operator could not spare the necessary 

investment budget to implement its own part of the 

NP service. Hence, caused delay in the deployment of 
the service until a solution is devised. The fact that 

NP service does not return any economic value 

further hardened the issue. But the pressure from the 
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other operators and the will of the ICT Regulatory 

Body raised the motivation for a solution. The 
following sections described the need for all parties to 

be involved in the NP service and possible technically 

and economically feasible solution that enables 

serving the calls through the fall-out operator to be 

directed to their destinations if any one of the parties 

could not join the process. 

 
 

A. The Need to Involve All Operators in the NP 

System 

In general, a customer contacts the new service 

provider and asks the phone service to be switched 

from the old provider (donor) to the new provider 

(acceptor). The request is processed by the acceptor 

and sent to the Number Portability Administration 

Centre (NPAC), usually the ICT Regulatory Board. 
The NPAC and all service providers should 

implement their computer hardware and applications 

to enable number portability. The request is then 

forwarded to the donor for confirmation. The donor 

acknowledges the request and releases the 

subscription again by informing the NPAC. The 

donor either releases subscription or does nothing. If 

the donor does nothing, this does not stop the new 

subscription from being activated. In conflict cases, 

the donor can disagree with the request, which places 

the request in conflict. This is depicted in Fig. 4. 
 

B. The Impoverished State Operator Stays out of 

the Game 

 

 
Fig. 5: Signaling for a) hybrid and b) distributed NPDB 

 

It is common for the underdeveloped and developing 

countries that the government is reluctant in investing 

to projects for which Return on Investment (ROI) 

takes too long or there is no return on investment at 

all. While the CEIR system could return a substantial 

amount in a reasonably short time, NP often does not 
have any return, despite the large amounts of 

investment. In such circumstances, with an 

impoverished state operator staying out of the game, 

the investment and running of the NP system will be 

jeopardized due to the reasons explained in Section 

3.1 that all operators should participate in the NP 

process. One way of solving the problem could be the 

investment is done by any other institution. Normally, 

the legal framework does not allow such investments 

to be done by any institution rather than the service 

provider itself due to competition rules and 

autonomy. Hence, a systematic solution is required to 
go ahead without the state operator’s direct 

involvement in the NP process. 

 

C. Modifications on the Network to Serve the 

Customers of the Impoverished State Operator 

The process of porting does not get effected if the 

government participates in the service. It is however 

related to the type of system implemented in the 

country. Fig. 5 shows the hybrid and distributed DBs 

networks used for porting. In the hybrid case, when a 

subscriber applies to the recipient network, recipient 
contacts the regulatory by submitting the application 

and the regulatory office communicates with the 

donor network for validation and then saves the 

information in the centralized database. Finally, the 

regulatory responds to recipient and the recipient 

replies to the customer. In the case of distributed 
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NPDB, the customer also applies to the recipient 

network who then contacts the donor network for 
validation and activation then responds back to the 

subscriber. Finally, the recipient is responsible to 

send the porting information to the other operators to 

save the details in their NPDB. 

 

IV. DISCUSSIONS AND CONCLUSION 

 

Often, particularly in developing countries, the 

government is reluctant to investing in fields where 

there is no or very little financial return. While 

services such as Central Equipment Identity Registry 

(CEIR) have significantly high return, Number 
Portability (NP) services has no financial gain for the 

government. Hence, as we call it, the 

impoverishedgovernment operators are often not 

participating in such services as NP and causes a 

delay in the service implementation. In this article we 
discussed and provided a practical solution to the NP 

service when the government operators do not 

participate in the service implementation. The 

solution we provided is transparent to the users and 

does not cause any time, financial or quality loss.  
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