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Abstract
This paper is about the realization of Mobile Number Portability. 
The factors such as cost, convenience, simplicity, speed, 
reliability and robustness are properly assessed to ensure that 
the administrative process that is implemented does not adversely 
affect the success of mobile number portability. We described 
the routing mechanism for Signalling Transfer Point migration 
for smooth call traffic flow. The article describes the design 
document for implementation the call routing at Idea Cellular 
Ltd. in Rajasthan. The system has become better manageable and 
the efficiency has been increased.
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I. Introduction
Number portability is a circuit-switch telecommunications network 
feature that enables end users to retain their telephone numbers 
when changing service providers, service types, and/or locations 
[1]. In the absence of MNP, customers have to give up their number 
and must adopt a new one when they switch operators. As a result, 
customers face switching costs associated with informing people 
about changing their number, printing new business cards, missing 
valuable calls from people that do not have the new number, 
etc. [2] The rationale of introducing MNP is simple: MNP is 
expected to bring about considerable benefits to users of mobile 
telephony services [3]. MNP helps these firms to acquire new 
subscribers, but operators are faced with the task of having to 
retain their existing subscribers, which may sometimes be harder to 
do. [4]There are two types of number portability namely wireless 
number portability and full number portability [5]. Wireless 
Number portability can be of different types namely Location 
Portability, Service portability and Operator Portability [6]. Till 
date operator portability has been implemented internationally. 
Operator Portability can be Fixed Number Portability and Mobile 
Number Portability. Each country can implement Mobile Number 
Portability (MNP) with the methodology and technology that best 
matched existing carrier architectures and customer needs. There 
are four different schemes for the implementation of the routing: 
All Call query (ACQ), Query on Release (QoR), Call Dropback 
(CD), and Onward Routing (OR) [7]. ACQ (All Call Query) direct 
routing method is to be adopted to implement MNP because it 
is the most efficient scheme with the most optimal use of the 
switching and associated network facilities [8].

Fig. 1: All Call Query Method

Number Portability implementation through Number Portability 
Data Base (NPDB) is also called an ‘Off switch’ solution, which 
essentially implies that databases with routing information are 
separated from the switches. The ‘Off Switch’ solution is based 
out of the STP/SCP capabilities in a network. [9] The NPDB 
contains the routing information necessary to support number 
portability. The NPDB provides the MNP association between the 
called party and the carrier LRN, identifying the switch to which 
the call should be routed. The NPDB stores all ported numbers 
within the ported domain.

II. Overall MNP Solution
For implementation of MNP, the connectivity of operator A and 
operator B is shown in fig. 2.

Fig. 2: Schematic of MNP Call Flow

The centralized database is usually a time sync copy of the national 
number portability database (NP Clearing House) maintained 
by the regulatory body where every ported out and ported in 
number needs to be registered. MNP translations are performed 
by the signaling network layer (Signaling Transfer Points (STPs) 
or signaling gateways) [9].

III. Terminologies Related to MNP

1. STP NPDB (Number Portability Database)
To be managed by network team. All core network element’s like 
MSC/MSS, IN, HLR, SMSC, MMSC, SGSN etc will be connected 
to STP’s and STP will refer its own NPDB to know the porting 
status of called party for all scenarios.

2. MCH (Central Clearing House)
To be managed by 3rd Party finalized by Department of 
Telecommunication. Zone-1(North, West) MCH would be of 
Syniverse and Zone-2 (South, East) MCH would be of Telecordia. 
Both MCH, in downward direction will be talking to NPGW of 
all operators to download the porting data on daily basis.

3. NPGW (NP Gateway)
To be managed by IT team. As NPDB is integrated in the STP, a 
prerequisite for the MNP deployment is that all signaling towards 
HLR must pass STP. Signaling Transfer Point (STP) is a Signaling 
Point (SP) that is able to route the signaling messages. In GSM, 
every SP is an STP as soon as it routes the signaling message that 
must be delivered to a different destination point.
Where, STP/NPDB exists, they will always be installed in pairs for 
reliability reasons. In normal use, the signaling traffic is divided 
between the two STPs on a load-sharing basis. In case of failure 
in one STP, the other STP must have the capacity to handle all 
the signaling traffic of the failed STP.
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Fig. 3: STP Quad Configurations [9]

III. Call Flow After MNP
Fig. 4, depicts the call flow for an ACQ scheme for ported out 
subscribers from the donor network for calls made by Post-paid 
subscribers.

Fig. 4: MNP Call Flow

In the above flow an originating call is placed and Visited Mobile 
Services Switching Centre (VMSC) can send the GSM MAP 
Send Routing Information (SRI) message to the MNP-SRF when 
receiving a call from the network. The MNP-SRF interrogates 
an internal or integrated NPDB for the Routing Number (RN) 
of the MNP-SRF of the wireless Current Serving Network and 
prefixes the RN to the dialed wireless directory number in the 
Global Title address information in the SCCP Called Party 
Address (CdPA) parameter. This SRI message will be routed to 
the MNP-SRF of the wireless Current Serving Network, which 
then responds with an acknowledgement by   providing the RN 
plus the dialed wireless directory number as the Mobile Station 
Roaming Number (MSRN). The GMSC of the wireless donor 
network formulates the ISUP IAM with the RN plus the dialed 
wireless directory number in the CdPN parameter and routes the 
call to the wireless Current Serving Network. A GMSC of the 
wireless Current Serving Network receives the call and sends an 
SRI message to the associated MNP-SRF where the global title 
address STP forwards the message to that HLR after verifying that 
the dialed wireless directory number is a ported-in number. The 
HLR then returns an acknowledgement by providing an MSRN. 
STP then passes on the MSRN information to the GMSC handling 
the call. The GMSC then routes the call to the VMSC that currently 
serves the mobile station that is associated with the dialed wireless 
directory number [7].

 IV. MNP Solution Implementation

A. IDEA Network Overview
By introducing STP, all signaling is being concentrated via STP 
nodes. Today, all MSC/MSS/GMSC nodes are using HSL links 

towards HLR. With the introduction of STP, all layered nodes are 
using SIGTRAN towards STP and all monolithic nodes remain 
on HSL. A node originates, terminates, or transfers a message. 
Each node has its own address, called OWNSP. To generate an 
originating labelled message, the node uses the calling and called 
addresses.
All IDEA circles will be handled by 4 STP pairs. There is no STP 
in IDEA Rajasthan circle. Rajasthan circle will carry its traffic 
through STP 3. Each STP pair consists of two physical STP nodes 
located in different sites.

B. Post Migration of Idea STP from Indore-Pune to Delhi-
Meerut
Earlier the call traffic was carrying through Indore-Pune STP but 
it was overloaded due to handling of heavy traffic of calls. So the 
call traffic has been divided on the load sharing basis. The traffic 
is now directed to Delhi-Merrut STP. The network layout is shown 
in fig. 5, followed by the designing Routing Tables.

Fig. 5: STP-3 Delhi-Merrut Pair

Routing to Point of Interception (POI) may be either direct or via 
another node as per need for load distribution. MNP design needs 
to consider POI connectivity in each node.
All SS7 messages (ex. MAP SRI) are sent from MSC to HLR 
via STP/NPDB. STP/NPDB will perform a number analysis and 
depending on if subscriber is ported in or ported out, NPDB will 
either pass the SRI message on to HLR or return SRI RES back to 
MSC/GMSC. For the Mobile Terminating SRI (after IAM received 
from other network) the addressing to HLR shall be done by 
GMSC. If the MSISDN number is ported out/foreign, NPDB 
will return MSRN in SRI. RES signal back to the sending MSC/
MSC-S/GSMC with following format:
RN+B, national format, concatenated. If the MSISDN is home or 
ported-in, NPDB will route the SRI message to the correct HLR 
without any modification of the signal content.HLR will return 
SRI RES MSRN with international format. 
Definitions and modifications are done to realize the STP migration 
from Pune-Indore to Delhi-Meerut.

C. The Design Data for MSC JPR1 (MSC Jaipur)
The Global Title (GT) for this node is 919887040001. A GT is a 
unique address which refers to only one destination. The GT is 
used for addressing signaling information. Each network entity 
is identified by its international PSTN/ISDN number i.e. its own 
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command defined address which has the following structure:
Example: E.164:   CC + NDC (or NPA) + SN
The CC, NDC, and SN identify the node within the whole 
WCDMA, as well as the entity. Entities include the HLR, MSC, 
VLR, EIR, and AUC. Point code identify network nodes in order 
that the SS7 network can route calls properly. 
The load sharing mechanism between streams is based on the 
Signaling Link Selection (SLS) field. Load sharing will divide 
the traffic. The specific bit in the SLS field (called Load Sharing 
Bit, LSHB) is used to determine which link set should carry the 
signal unit. The LSHB is indicated by parameters in the signaling 
routing Table 1. LSHB is indicated by parameters in the signaling 
routing Table 1.

Table 1: M3UA
Point 
code Name Comments

2-9508  STPDEL This data is already in 
the node.

2-9512 STPMRT This data is already in 
the node.

3-9871 JAIHLR1 Route via NPDB’s 
(Load Sharing)

3-9872 JAIHLR2 Route via NPDB’s 
(Load Sharing)

D. Global Title Routing
The Global Title (GT) routing ties a destination, SP, to a GTRC. 
The GT Routing Case (GTRC) is a routing specification used 
to route Signaling Connection Control Part (SCCP) messages, 
containing a GT to one Signaling Point (SP) or to one subsystem 
attached to a specific SP in the SCCP network. 

Table 2: SCCP GT Routing Case
GT RC PSP Comments

1000 2-9508 Traffic towards STPs / 
NPDBs

1001 3-9871 Traffic towards JAIHLR1
1002 3-9872 Traffic towards JAIHLR2

Foreign 
POI 3-xxx

Define this route 
as PINTER.                                                       
For each LRN there 
will be a route to the 
respective foreign 
network for SRI_for_SM.

E. SCCP GT Series
The GT has a variable length, and can contain specified combinations 
of: (i) Address Information (AI), (ii)Nature of Address (NA),(iii)
Numbering Plan (NP) and (iv)Translation Type (TT)

F. Address Information (AI)
This is an address according to the numbering plan indicated. AI 
is the main input to SCCP GT translation functions.

G. Nature of Address (NA)
The NA indicator defines the “scope” of the global title address 
information for a specific numbering plan. In GSM, NA=3 
(National Address) and NA=4 International Address) are used.

H. Numbering Plan (NP)
NP indicates the numbering scheme from which the address 
originates:
1 ISDN/Telephony Numbering Plan (E.163/E.164), for example, 
MSISDN, GT address 7 ISDN/Mobile Numbering Plan (E.214), 
for example, IMSI, MGT (Location Updating). The MSISDN is 
a number that uniquely identifies a mobile telephone subscription 
within the Public Switched Telephony Network (PSTN) numbering 
plan. In WCDMA the MSISDN is composed of:
MSISDN = CC + NDC + SN
CC = Country Code
NDC = National Destination Code
SN = Subscriber Number

I. Translation Type (TT)
A GT requires a translation function. The TT directs the message 
to the appropriate Global Title (GT) translation. TT is a one-octet 
field that is used to select the appropriate translation table for a 
message. (TT) no. is there for the STP to understand whether the 
call is local or national. It is possible for the Address Information 
(AI) to be translated into different values for different combinations 
of DPCs, SSNs and GTs.

J. Routing Tables

Table 3: SCCP GT Routing Case
TT/NP/
NA/GTRC Comments

25/1/4/1000
Mobile to mobile - intra circle call, send 
to NPDB. All intra circle number series to 
be defined here

35/1/4/1000
Mobile to mobile-inter circle call, send to 
NPDB. All inter circle number series to 
be defined here.

30/1/4/1000 
or 1002

POI to mobile terminating call, send 
direct to HLR. All intra circle number 
series to be defined here

Table 4: Exchange Routes
Routing 
case

Route 
Name Comments

RC1 MNPGRIX Used for mobile-mobile ( intra circle) 
call,  TT-25 is selected

RC2 MNPGRIY
Used for mobile calls terminating from 
POI, TT-30 is selected 
It will route directly to the HLR.

RC3 MNPGRIZ Used for mobile-mobile ( inter circle) 
call,  TT-35 is selected

RC4 MNPGRW Used for checking forwarding number,  
TT-25 is selected

RC5 MNPGRIU Used for Customer Care intra circle 
outbound calls,  TT-25 is selected

RC6 MNPGRIV Used for Customer Care inter circle 
outbound calls,  TT-25 is selected
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There are 6 Routing case available defined in the table. e.g. 
MNPGRIX and  MNPGRIY are used for intra circle MO and 
MT calls respectively.

IV. Conclusion
Aspects of the implementation of mobile number portability 
such as selection of a method (or methods) for routing of calls, 
and administrative procedures for porting of numbers are very 
important. A new reality is that the costs of implementing number 
portability have reduced over the years – through a combination 
of cheaper databases and software being made available improved 
networks and switching capabilities, and operator knowledge 
sharing [10].
The CSAT (Customer Satisfaction) of Idea Cellular Rajasthan has 
increased tremendously. The STP connectivity with Idea Cellular 
Rajasthan core nodes also helped in centralization of signaling, 
along with redundancy and better manageability. SCCP traffic for 
international roaming has now been routed towards STP nodes, 
which further carry the same towards respective International 
carrier. The implementation of MNP has been done with a lot of 
foresight and long term view for the mobile market although it 
would have been heartening to see some progress being made to 
facilitate number portability in the fixed network also.
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