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Abstract 
Mobile Number Portability (MNP) is a facility that 

allows mobile phone subscribers to maintain their 

numbers when switching between service providers.  

Before MNP subscribers  had to change their numbers 

when changing service provider and buy a new  

number  and it  was  a  cost  problem and a  

communication problem because customers could 

miss  out calls  from contacts who only  know  their 

old  number MNP  allows  customers to  use their 

phone  number  everywhere   in   the  country  without  

paying  any charges.   This paper   presents   a general   

view on Mobile Number Portability    and investigates 

the issues influencing the success of Number 

Portability and its impact on mobile network. 

Keywords: Number portability, Donor Operator, 

Routing number, NPDB, Recipient operator. 

I. Introduction 

Within last few years there’s been an instant 

development in the penetration of mobile 

services. But this progress is not exponential in 

the offered quality of service or openness of 

business. Customers are not quite content with 

the operator’s services and schemes.  Usually, 

when changing providers; customers must quit 

their mobile number. Because of this, they are 

highly annoyed by having to inform everyone 

about the change in their number. Besides there 

is likelihood of missing out an important calls 

(from people who didn’t know the new number), 

and so on. [2]. 

Number Portability (NP) is a new 

capability that offers the subscribers a greater 

flexibility and mobility which has been 

implemented and mandated in so many countries 

[1]. 

 

Before implementing Number Portability in a 

network, there has  to  be  either a  general 

requirements for introduction of Number 

Portability from the  national authority or  a  

shared agreement must  be  produced between 

service provider and network operators [6]. A 

remarkable technical aspect of implementing 

number portability is related to the routing of 

calls or mobile messages (SMS, MMS) to a 

number once it is ported to another network. 

Number portability is important to thrive the 

benefits associated with the competitive 

telecommunications market. [5]. 

  

Mobile number portability can be 

defined as the available function to a mobile cell 

phone customer to keep the same number when 

switching between service providers [4]. Which 

allows mobile subscribers to change between 

service agency while keeping their original 

cellular phone numbers. MNP removes barriers 

to competition by decreasing the costs of 

switching of the end-users [3]. 

This scheme gives users the ability to 

use their SIM throughout the country without 

paying any extra charges i.e. this is a free 

roaming scheme. This allows the subscribers to 

get rid of all the problems that they face during 

the time of changing their mobile number. In the 

lack of MNP, users have to give up their old 

phone number and must buy another one when 

switching between service providers. Therefore, 

clients face switching costs in addition to 

informing people about the new number missing 

out valuable calls from people that do not know 

their new phone Number, forced to print out new 

business cards etc. [7]. 
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The first country in the world that present MNP 

was Singapore in 1997 accompanied by the UK, 

Hong Kong and the Netherlands in 1999, as of 

2016 a great many other countries require MNP. 

[8].  

 

There are three aspects regarded as the impact of 

number portability on the mobile network: 

 

Location Update:  The identification 

number can be used in the process of location 

Update. Location update is not afflicted by 

portability since the assignment of this number is 

not afflicted by the introduction of number 

portability except that MIN/MDN separation is 

fundamental for the based systems on IS- 41. 

Mobile Call Origination: as stated 

initially the MSC needs to be equipped with a 

number portability routing mechanism in order 

to start a call to a ported number.  

Mobile Call Termination: To deliver or 

terminate a call to a ported number there must be 

a modification order to aid the portability 

mechanism. On the termination process of 

standard mobile call in order to support the 

portability  mechanism. [9]. 

II. Types of Number Portability 

The types of Number Portability currently being 

implemented around the world are basically 

three which includes: 

 

A. Service Provider Portability (SSP) 
 

Service provider portability is the mostly 

deployed number portability type; it allows 

clients to change their service provider while 

retaining the same contact phone number. 

Additionally, it is also called operator portability. 

 

1. Local Number Portability: The clients keep 

their number when changing from 

operator/service provider to another E.g. the 

porting of existing directory number between set 

of operators. 

2. Mobile number Portability: Porting of cell 

phone, numbers between cellular operators. 

3. Non-geographical number Portability:  Porting 

of service numbers. 

 

B. Location Portability (LP) 
 

Location Number Portability is the ability of 

retaining telephone numbers when moving from 

one location to another (between areas under 

different central offices services). In this 

instance, a telephone number could be associated 

with a device, independent of location.  It allows 

users to keep their number when their locations 

are beyond the original center. Till very recently, 

there were no requirements that have been 

designated or mandated for location portability 

in the USA. (Observe that in August 2005, the, 

the Federal Communication Commission (FCC) 

mandated a 90-day waiver for location number 

portability to    help   victims displaced by 

Hurricane Katrina in the Southern USA). 

 

C. Service Portability 

 

It identifies the ability of clients to alter the 

subscription services while retaining the same 

telephone number.  The new service can be 

proposed by a new operator or can be within the 

same operator network. For example, a customer 

can switch their subscription from a VoIP 

service provider or from a CDMA or TDMA 

network to a GSM network or vice versa. 

III. Routing 

Either decentralized databases or centralized 

databases approach can be utilized in the 

implantation of Mobile number portability (Fig. 

1). Decentralized databases solution requires 

each operator to keep its own amount of 

portability database. It really is helpful if there 

are few operators. If there is extensive range of 

operators, it is best to work with centralized 

databases solution. 

 

 
 

Figure 1(a): Decentralized and (b) 

Centralized Database Solution 
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Before the discussion of the technical 

aspects and various call routing schemes, 

terms of mobile network and number 

portability will be briefly explained. 

-Donor Network: It’s the network that first 

assigns a phone number to the client. 

-Recipient Network: It’s the network that 

presently provides the ported amount. A 

receiver network is a network a user 

number is ported to when the client 

switches the service provider. 

-Old Serving Network: The old serving 

network is the network that previously 

gave out the ported number before it was 

ported to the new serving network. Since a 

subscriber can switch service agency any 

number of times, the old SP is not exactly 

like the donor network. 

-Participant:  A Participant is a service 

provider who’s not related to the porting 

process in any way and still needs the 

routing information for call routing and 

other activities. 

The Internet Engineering Task Force 

(IETF) has identified four techniques of 

call routing that the number portability 

depends on. These techniques are: 

 

1)  All Call   Query (ACQ):    this is a 

direct routing design that utilizes a 

centralized ported database. In this 

structure, The Originating Network gets a 

call from the caller and transmits a query 

to centrally implemented Number 

Portability Databases (NPDB) also known 

as central databases (CDB), to look for the 

routing number necessary to transfer the 

call to the recipient operator. After 

deciding the routing number, The NPDB 

sends back the routing information of the 

dialed number. The Originating Network 

uses this routing information to course the 

call right to the receiver operator network. 

In this way, the donor operator is no longer 

involved. 

 
 

Figure (2): All Call Query (ACQ) 

 

2)   Query on Release (QoR):     The originating 

network received a call from the caller and 

assign call route to the donor network. Then the 

call transmits by the donor network and means 

that the dialed number has been ported out of 

that network. The Originating Network directs a 

query to its copy of the centrally administered 

NPDB. The NPDB returns the routing 

information of the dialed number.  The 

Originating Network uses this routing 

information to course the decision to the new 

serving network. 

 

 
 

Figure 3: Query on Release (QOR) 

 

3)  Call Dropback:   This design is also called 

return to Pivot (RTP). The call steps are as 

followed. A call is received from the caller in the 

Originating Network which then assigns the call 

route to the donor network. The donor network 

then detects that the dialed directory number has 

been ported from the donor switch and checks 

with an interior network-specific NPDB.  The 

inner NPDB returns the routing number from the 

dialed directory number. The donor network then 

releases the call by giving the routing number. 

The routing number is utilized by the originating 

network to route the call to the new serving 

network. 
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Figure 4: Call Drop Scheme 

 

4) Onward Routing (OR):  A call is received 

from the caller in  the  Originating  Network  

which  routes  the  call  to the donor  network.  

The  donor  network  then  picks  up that the 

dialed directory number has been ported from 

the donor switch and  inspects  with  an  interior  

network-specific NPDB. The inner NPDB 

sends back the routing number from the dialed 

directory number. The donor network uses the 

routing number to route the call to the new 

providing network. This technique of routing 

calls is also recognized as Call Forwarding. 

 

 

 

 

 

 

 

 

Figure 5: Onward Routing Scheme 

 

Comparisons of the Number Portability 

Schemes: 

 

The ACQ is really the only execution of the four 

number portability call routing implementations 

mentioned above that the donor network won’t 

take part when routing the call to another 

providing network. Thus the ACQ scheme is 

definitely the most practical method in terms of 

using the network resources for routing the call 

to a ported number. The OR design requires a 

setup of two physical calls one from the 

originating network to the donor network and the 

other from the donor network to the new 

providing network. This escalates the 

consumption of network resources and therefore 

it is definitely the least reliable in terms of using 

the network transmitting facilities. 

The QoR and Call Dropback techniques set up 

calls to the donor network first but release the 

call back the originating network which in turn 

initiates a new call for this Serving Network. 

In the QoR and Dropback techniques,   dedicated 

signaling circuits are created between the 

originating network and the donor network when 

the originating network sends the call into the 

donor network. This complexity increases the 

signaling between the networks and therefore 

increasing the expense of the call to a ported 

number. 

IV. Implementation 

There are two fundamental matters that have to 

be considered in the execution of number 

portability in a country: 

- Number Porting Process: This pertains to the 

policies and functions for porting the number. 

- Call Routing: The procedure that’s enable 

routing a call to a ported number. 

 

A. Number Porting Process: Procedure 

and Considerations 
 

This concern to Procedure and Considerations of 

phone number porting process consists of a 

couple of parties, which include donor (or 

current providing SP), recipient (new SP) and 

many members (other service providers not 

related to number that has been ported). 

The essential dependence on the porting process 

is that a client must initiate a Request first to the 

service provider. 

The demand can be initiated to either of the 

service providers (current serving SP or the new 

SP). This is determined by the regulatory 

policies of the country. Two approaches can be  

used  to  maintained  and  integrated  the  number  

porting database. 

 

- Peer-to-Peer approach 

- Centralized approach 

 

1)   Peer-to-Peer     approach:     In this approach, 

there’s a bilateral arrangement between the two 

service providers. Both providers acknowledge 

the implementation of number portability based 

on proprietary interface. With this nonstandard 

strategy, there could be multiple commercial 
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agreements between the service providers which 

will make it difficult to control the conditions of 

every contract and keep an eye on the porting 

demands. This process is highly complicated and 

its complexity is increased with increasing 

number of service providers. 

 

 
 

Figure 6: Peer to Peer Approach 

 

2)  Centralized approach:   In this approach, the 

regulatory body of the country sets up the 

guidelines, policies and processes for number 

portability. All the service providers in the 

country have a shared and well-defined interface 

with a centralized NP administration center for 

handling the porting demand of a number. This 

adheres to a clear set of service level agreements 

for each of the steps mixed up in the process, 

which is obligatory for the service providers to 

follow them. Any porting request from any of 

the service providers is sent to the NP 

administration center first, to which all the 

ongoing service providers number portability 

solutions are integrated with. All the requests 

that come from the new SP to the NP 

administration center are sent to the present 

serving SP for clearance and once this is done 

the central NP administration center broadcast 

the porting information to all the ongoing service 

providers in the country. As given above the 

porting demand can be started by either of the 

existing serving SP or the new SP (recipient). 

That is determined by the regulatory body of the 

country. 

 

The centralized approach is the most preferred 

solution and can be widely utilized across the 

globe. This is an extremely scalable 

implementation. 

 

 
Figure 7: Centralized Approach 

 

B. Call Routing 

 
As discussed before ACQ scheme is the most 

functional in terms of using network resources.  

The advantages of using ACQ to implement 

number portability are:    There’s no dependency 

on other network for routing the call, Easy billing 

for phone calls to the ported number, Minimized 

call setup time calls to ported number and 

Minimal influence on signaling. Impact on 

network complexity is very low. 

V.  Factors Influencing the Success of 

Number Portability 

1)  Subscriber Awareness:  Subscribers have to 

be aware of Number Portability (NP), its 

advantages, and everything Concern it. 

2)  Simplicity: mainly the success of NP is 

determined by the simplicity of the procedure. 

The regulator may create many rules. For 

example, in the first 6 months of the subscription, 

a number can’t be ported. Such forced rules affect 

the success of NP. 

3) Speed: speed is one of the important factors of 

the success of NP can be affected with. The time 

spent to port a number to another network can be 

minimized by stringing the agreements on service 

level and hence the level of customer satisfaction 

increases. 

4)  Cost factor:  the cost of porting the number is 

also one of the factors that NP success depends 

on.  Decreasing the cost will increase the rate of 

porting. The cost here means the total amount 

that the client needs to pay to port their number to 

another service provider.  For the cost of porting, 
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the regulatory authority takes the decision that 

which one of them incurs it. It’s recommended 

that the cost of porting should be bear by the new 

service provider for success and better market 

competitions. 

5)  Handset    subsidies   and    fixed-term 

agreements:     In countries like Finland where no 

subsidies are introduced on mobile handsets, NP 

has been a great success. These subsidies lead to 

fixed term agreements and hence limit the option 

for the subscriber to switch to a different service 

provider. There can be other agreements which 

can prevent the success of NP. 

VI. Benefits & Challenges of 

Implementing Number Portability 

There are many benefits   of using NP to the 

customers, service providers and market and with 

advantages also comes challenges that facing the 

NP technology. The huge benefits, challenges 

and proposed solutions are listed in the table 

below: 

 

 

Table 1: The Benefits, Challenges and Proposed Solutions 

 

Opinion Benefits Challenge Solution 

Customer 1. For     ported     
customer:     it eliminates 
the cost of informing other 
people of changing the 
number, changing 
stationery and business lost 
regarding business 
customers. 
2.  For caller customer:  it 
removes the necessity to 
talk to directory enquires 
and/or change entries in 
their address books or 
computer systems. 

1. Customer Ignorance 
Problem: Customers   
cannot   define   exante   
which   mobile   network 
they are calling when 
placing a call to a 
particular number. 
 
2.  Customer needs their 
services to be moved 
when they change their 
service provider. 

1. We   can   use   a   
ringtone   to indicate     that     
this     phone number is 
ported out to another service 
provider. 

 

2. If this new provider doesn’t 

provide the kind of service 

the customer uses then the 

customer needs an alternative 

service. 

Market More co mpet i t i ve  

marketplace comes with 

the presenting of NP. 

It is very difficult and 

competing to provide the 

customers services due to 

the strong competition 

among different service 

providers and the low 

profit. 

Operators should become 

even more focused on clients 

rather than concentrating on 

price by lifting of the last 

remaining barrier to what 

some would consider a 

completely free market. 

Also   operators   should   

start 

loyalty programs for 

customers and tend to 

improve their services which  

include customer services, 

reducing the holding times 

and working on improvement 

of  the  coverage of the 

network and other services in 

order to maintain their 

customer and  to  Attract 

another customer in the other 

operators. 
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Regulatory

  

  

       

1.    Exhausted    the    

directory 

number  of  resources  (i.e. 

number ranges) 

By   allowing   

administrators to assign 

numbers in an efficient 

manner (to assign for an 

operator a block of 1000 

number instead of a block of 

10,000 numbers). 

2.   in countries where NP is 

mandatory, mobile-to-fixed 

is also included as well as 

fixed-to- mobile porting; a 

greater competition could  

be encouraged  by  the  

regulatory body     to     

incumbent     fixed 

operators. 

3. Reduce the cost of 

switching between service 

provider for the customer. 

1.    Interoperability    

between various generations 

of mobile communication 

technologies operators 

provides many technologies 

and various modes of 

implementations. 

2. Number portability setup 

costs is one of the major 

factors impacting on the 

execution of NP in any 

country. 

3. NP Maintenance Costs: 

The maintenance cost as the 

following: Cost for the 

agreed procedures involved 

in the porting     process,     

cost for activation     of     

the     ported number,  cost  

for  provision  of the routing 

information, and cost for 

informing the ported 

number to all the ongoing 

service providers. 

1. Technical, financial and 

policy based system solution 

is require for their 

interoperability. 

2. Many countries have their 

own group of rules about how 

to share the costs incurred in 

the implementation of NP. 

3. The previous points in cost 

sharing are considered by 

regulatory bodies in the 

implementation of NP. 

 

Operator 1. Opportunity to gain 

market share. 

2. Operators who prepared 

for NP by taking a proactive 

position with the increased 

competition were able to 

higher net additions. This 

was achieved via a 

combination of network 

improvements, customer 

service improvements focus 

on fixed to mobile porting 

also known as displacement 

targeted advertisements, and 

to a less degree, more 

competitive rate plans. 

Routing & Call Forwarding 

Cost: One of the major 

issues in NP is routing the 

call to a ported number. 

In the ACQ case the 

originating network has to 

make a query to the database 

of NP whatever the called 

number being ported or not. 

Other schemes of NP have 

also their own impact on 

queries of database, signaling 

of network and other resources 

of network which also affect 

traffic of the network in 

addition to the cost. For that 

every service provider has to 

pay fees for routing and call 

forwarding for their 

internetworking calls. 

 

VII. Conclusion 
 

As the technology evolves in mobile services, 

consumers may have to switch between operators 

for various reasons. They need to switch between 

operators without the burden of larger expenses 

or having to inform other important parties with 

the new number. Therefore, regulatory bodies 

mandated number portability to facilitate for the 

clients to maintain their origin number when 

switching between operators. This paper 

illustrates the fundamental function of mandating 

number portability as well as illustrating the 

major benefits of using it, challenges facing the 

success of Mobile Number Portability and their 

solutions. 
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