
International Journal of Engineering, Applied and Management Sciences Paradigms, Vol. 40, Issue 01 

Publishing Month: October 2016 

An Indexed and Referred Journal 

ISSN (Online): 2320-6608 

www.ijeam.com 

 

 

IJEAM 

www.ijeam.com 

1 
 

Mobile Number Portability: Case Study Sudan 

Manad khalid Alawad Salman1 and Dr. Amin Babiker A/Nabi Mustafa2 

 

 1,2Telecommunication Engineer, AL Neelain University, Khartoum, Sudan 
1
mnnadkhalid0@gmail.com and 

2
amin.31766@hotmail.com 

 

Publishing Date: October 24, 2016 

 

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 the 

implementation of Mobile Number Portability in 

Sudan and investigates the issues influencing the 

success of Number Portability. 

Keywords: Number portability, National 

Telecommunication Corporation, Donor 

Operator, Routing number, NPDB, Recipient 

operator. 

I. Introduction 

Technology has influenced the 

telecommunication industry in so many ways. 

Mobile data, Wi-Fi and 3G networks are handful 

of these technologies that will continue to have 

great influence of the telecoms industry in 

general. But there is one new capability that 

gives subscribers greater flexibility and mobility 

which has been mandated and implemented in so 

many countries - Number Portability (NP). [1] 

 

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. [2] 

 

MNP can be considered as a main example or 

topic of the basic three types of number 

portability (Table 1). [3] 

 

Table 1: Types of NP 

 

The first country in the world that present MNP 

was Singapore in 1997 accompanied by the UK, 

Hong Kong and the Netherlands in 1999 [4]. 

 

In Africa, the first country that present MNP was 

South Africa in 2006 accompanied by Nigeria, 

Egypt and Democratic Rep. of Congo in 2009 

[5]. 

 

The much awaited MNP (Mobile Number 

Portability) finally launched on 1st Nov 2012 in 

Sudan, empowering mobile   phone   consumers   

to   change   service   provider conveniently. 

Mobile Number Portability (MNP) allows the 

mobile customers to maintain the existing mobile 

phone number   when   the   customer   switches   

from   one   access service provider (Operator) to 

another, regardless of mobile technology or from 

one technology to another of the same or any 

other access service provider in a licensed 

service area. [6] 

II. Implementation of Number 

Portability in Sudan 

There are two fundamental matters that have to 

be considered in the execution of number 

portability in a country: 

Portability 

type 

Service 

portability 

Service 

provider 

portability 

Location 

portability 

Aka  Operator 

portability 

Geographic 

portability 

Examples Fixed-to 

mobile  

PSTN-to-

ISDN 

Mobile-to 

mobile, 

fixed-to-

fixed 

Fixed number 

portability 

inside a local 

exchange area 
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- Number Porting Process: This pertains to the 

policies and functions for porting the number. 

- Call Routing: The procedure that’s enabling 

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). 

In Sudan the Regulation establishes that Number 

Portability is a Recipient led process that is 

initiated when a Subscriber submits   a   valid   

Number   Portability   Request   and   any 

necessary supporting documents to the Recipient 

Operator. Two approaches can be used to 

maintain 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 

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. 

 

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. In Sudan the National 

Telecommunication Corporation (NTC) decide 

to use the Centralized approach because it is the 

most preferred solution and can be widely 

utilized across the globe. All service providers 

are connected to the Central System and 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 broadcasts 

the porting information to all the ongoing service 

providers in Sudan. 

 

 
Figure 1: Centralized model where all 

messages pass through the Central System 

 

B. Call Routing 

 

Each service provider shall route calls to Ported 

Numbers in the most efficient way possible.  

Service provider shall route calls to the 

Subscription Network when it receives 

international calls which do not have a Routing 

Number prefixed. However, there is no 

restriction against foreign networks maintaining 

a Ported Number Database with Sudan numbers, 

and vice versa. 

 

Although several techniques can serve 

the same goal, it is necessary in order to avoid 

incompatibility issues or call loops that the voice 

(ISUP, SIP) and signaling (SCCP, MAP) 

interfaces between Licensees are specified. This 

Specification does not prescribe how exactly the 

Routing Number (RN) is to be transferred to the 

Destination network (either as a prefix to the 

Called Party Number, or as a suffix, or in a 

separate field). The method of transferring the 

RN will be dependent on the signaling interfaces 
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used (ISUP, MAP, SIP) and is generally expected 

to be a prefix to the Called Party Number. 

Applicable   Interfaces   for   routing   between   

the   service providers: 

 

1) Voice: All call query (direct routing) method 

has been chosen for the MNP in Sudan. MNPDB 

contains all ported in and ported out numbers. 

In this structure, The Originating Network gets a 

call from the caller and transmits a query to 

centrally implemented Number Portability 

Databases (MNPDB) 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 

MNPDB 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. 

 

Voice call flows within MNP Networks can be 

either for: 

 

- Postpaid Voice Call Flow 

- Prepaid Voice Call Flow 

 

Postpaid Voice Call Flow: 

 

 
 

Figure 2: Home to Home & Home to Ported in 

 

1. A Subscriber Originates the Call from MSC. 

2. MSC Send an SRI (Send Routing Information) 

to STP. 

3. STP Routes SRI to NPDB. 

4. NPDB Lookup performs for the B No. after 

confirming home/Ported in, SRI has been relay to 

HLR via STP. 

5. SRI has been sent to HLR via STP from 

NPDB. 

6. HLR sees the VLR Address of B No. and gets 

MSRN information and route it to the Originated 

MSC. 

7. MSC terminates the call to the B Subscriber 

with respect to the MSRN. 

 

 
 

Figure 3: Home to Ported in & Home to 

Ported out & Ported in to Ported out 

  

1. A Subscriber Originates the Call from MSC. 

2. MSC Send an SRI (Send Routing Information) 

to STP. 

3. STP Routes SRI to NPDB. 

4. NPDB Lookup performs for the B No. after 

confirming POI/Ported Out, SRI has been relay 

to MSC with Corresponding LRN. 

5. SRI +LRN has been sent to MSC via STP 

from NPDB. 

6. After Seeing LRN+SRI MSC Forwards the 

SRI query to GMSC. 

7. GMSC will route the SRI to Respective POI 

with LRN or by Suppressing the LRN. 

 

Prepaid Voice Call Flow: 

 
 

Figure 4: Home to home/Ported in 
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1. A Subscriber Originates the Prepaid Call 

from MSC. 

2. For Prepaid, First IDP will be sent from 

MSC to STP. 

3. STP Routes IDP to NPDB. NPDB Lookup 

performs for the B No.  After confirming 

Home/Ported In/Out, SRI has been relay to 

CCN with Corresponding LRN. 

4. IDB +LRN has been sent to CCN via STP 

from NPDB. 

5.  After Checking Balance information, 

continue message will be sent from CCN to 

MSC. 

6. MSC will Send SRI to STP. 

7. STP will send SRI to NPDB, NPDB lookups 

is performed once again for SRI. After 

Confirming its own Subscriber SRI will be 

relayed to HLR via STP. 

8. SRI is sent to HLR. HLR will check the 

VLR Address of B Party and gets MSRN no 

from VLR. 

9. HLR sends MSRN information to MSC. 

10. Call gets connected. 

11.  If it is POI/Ported out No SRI+LRN will be 

sent to MSC, which will further route GMSC 

where POI is connected. 

 

SMS: In GSM network SMS is delivered by the 

SMS-C of the sender’s network without 

involving SMS center of the receiver network. 

 

 

 
 

 

Figure 5: Postpaid SMS Flow 

 

 
 

1. A Subscriber Originates the SMS from MSC. 

2.  MSC S e n d  a n  M O -FSM (Mobile 

Or i g i na te d  Forward  SMSC query) to STP. 

3. STP Routes MO-FSM to NPDB. NPDB 

Lookup performs for the B No.  After 

confirming POI/Ported Out, FSM has been 

relay to SMSC with Corresponding LRN. 

4. MO-FSM +LRN has been sent to SMSC 

via STP from NPDB. 

5.  After S e e i n g  L R N +FSM, S M S C   

stores  the  SMS  & Forwards the SRI-SM to 

NPDB. 

6. NPDB Lookups is performed if it is 

Own/Ported in it will be routed to HLR. If its 

Ported out will be routed to GMSC. 

7. GMSC will route the SRI to Respective 

POI with LRN. Or by Suppressing the LRN. 

 
A problem is happens because this method 

cannot be used for a separated network of 

CDMA2000 in one service provider networks, 

Therefore SMS is delivered to CDMA2000 

operator using SMPP protocol between the SMS 

centers, and the SMS is delivered the receiver 

by the SMS-C on receivers network. 

[7].

 
 

Figure 6: GSM SMSC to CDMA2000 SMSC 

 

4) Other Signaling:  If an operator receives other 

signaling destined for a subscriber that has been 

Ported out (e.g. SRI for Optimal Routing, Call 

Completion for Busy Subscriber or CAMEL 

message Any Time Inquiry) then the messages 

shall be onward routed to the Subscription 

Network. 

5)   MMS:  There are no NP arrangements for the 

MM4 interface, assuming the originating MMSC 

makes use of the MAP signaling messages SRI-

SM or Send IMSI to find the corresponding 

Subscription network by Mobile Country Code 

and Mobile Network Codes (MCC MNC). 
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III. Factors Influencing the Success of 

NP in Sudan 

A. Subscriber Awareness 
 

In Sudan the NTC and the service operators 

made an advertisement for the Subscribers to rise 

the awareness of the MNP advantages and 

everything Concern it. 

 

B. Simplicity 
 

Mainly the success of NP is determined by the 

simplicity of the procedure. The regulator may 

create many rules. 

For example, in Sudan in the first 3 months of 

the subscription, a number can’t be ported. Such 

forced rules affect the success of NP. 

 

C. Speed 
 

Speed is one of the important factors that the NP 

can be affected with. In Sudan The time spent to 

port a number to another network is one day. 

 

D. 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, the NTC takes 

the decision that the cost of porting bears by the 

new service provider for success and better 

market competitions. 

 

E. Handset Subsidies and Fixed-Term 

Agreements 
 

In Sudan the NTC explicitly prohibits contact 

between the Donor Operator and the Subscriber 

in the context of Number Portability. 

IV. Success of NP in SUDAN 

The following table and graph represent the 

number of users in Sudan ported between service 

providers in the period from January to May 

2016. 

Table 2: No. of porting users/month 

 

 
 

Figure 7: No. of Porting Users/Month 

 

As seem in the graph and table above the number 

of users ported increased every month according 

to their awareness of the benefits of Number 

Portability and  that because they search for best 

service provider with best QoS. 

V. 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. This paper 

illustrates the Number Portability in Sudan. It 

illustrates the design, the challenges facing the 

implementation of Number Portability and their 

solutions and the factors affect the success of NP 

in Sudan. From the Table and graph represented 

Month/2016 No. of users 

January 4698 

February 9109 

March 10342 

April 11004 

May 11882 
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above it is shown that MNP has achieved a high 

success in Sudan and the number of users porting 

between service providers increases every 

month. 
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