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Abstract

There are over 20 million subscribers to telecommunication services in Nigeria. The telecommunication services have impacted the frequency 
and mode of communication of users. The Short Message Service (SMS) is one of the widely used services by subscribers due to the ability for 
recipients to read messages at their convenience. SMS uses computing devices such as routers and servers for delivery of messages to subscribers 
on a network. Not all messages sent by subscribers are delivered. An evaluation of the log files for SMS delivery indicated a high failure rate due 
to Absent Subscriber. This work aims to propose a solution to reduce the incidence of Absent Subscriber error. The proposed solution prevents 
the direct submission of the message for delivery. The proposed model was simulated using Java. The results indicate a reduction in failure rate 
of messages sent by subscribers.
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Introduction

The Short Message Service Centre (SMSC) is responsible for 
the routing and delivery of Short Message Service (SMS). When a 
SMS message is delivered to the SMSC, a store-and-forward mes-
sage mechanism is implemented, whereby the message is tempo-
rarily stored, then forwarded to the recipient’s phone when the 
recipient device is available. A SMS message may pass through 
a number of SMSC or other SMS gateways, which act as bridges 
between two or more SMSCs’ running different SMSC protocols, 
before reaching the recipient’s device. An SMSC helps route SMS 
messages and manage the process. If the intended SMS recipient 
is not active, the SMSC will keep the stored SMS message for a “va-
lidity period” before deleting it from storage. Message failure ra-
tio, defined as the percentage of messages that fail to reach their 
receiver, is expected to be close to zero. However, investigation 
shows that the above assumption does not hold in reality.

According to International Telecommunication Unit (ITU) the 
total number of SMS sent worldwide had tripled between 2007 
and 2010, meaning that roughly 200 thousand messages are sent 
every second on mobile devices. One of the reasons for such tre-
mendous growth of SMS traffic is due to rapid fall in the price of 
mobile phone and cost of sending SMS. However, due to lack of 
maintenance and other reason such as power failure on the mo 

 
bile device large proportion of messages sent were not delivered  
because the recipient of the message was not reachable. This kind 
of error is known as “Absent Subscriber” error for Mobile Ter-
mination (MT), thus affecting the performance of SMSC, though 
there are other errors affecting its performance. For every failed 
message due to absent subscriber the SMSC has to do a number of 
retries based on the retry policy implemented for a valid period of 
time, after this period the message will be discarded if the recipi-
ent is not reachable. This is seen as an inefficient way of utilizing 
SMSC resources. In order to increase the performance and effi-
ciency of SMSC, this work focuses on how to reduce the number 
of absent subscriber error on SMSC thus reducing the number of 
retries [1]. 

A survey on the SMS service in a real operational GSM network 
was carried out to obtain a baseline for efficient delivery of SMS in 
terms of message success/failure ratio, errors affecting the per-
formance of SMSC and latency. The survey identified Absent Sub-
scriber error as a major error affecting the performance of SMSC 
thus affecting SMS delivery. The aim of this work is to optimize the 
existing SMS delivery mechanism so as to reduce the amount of 
absent subscriber error in the SMSC. The objectives of this work 
are to propose and test a solution that achieves the best balance 
between subscriber service quality and network loading.
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Proposed SMSC Architecture

In this work the existing SMS delivery architecture is modified 
with the addition of a Router. The Router holds the transmitted 
message, checks the subscriber status from HLR/VLR, sends the 
message to the SMSC when the subscriber is available and holds 
the message for a period if the subscriber is not available. The pro-

posed SMS delivery architecture is shown in Figure 1 below. Due 
to restriction arising in implementing this solution in a real live 
scenario, our work is based on software, each of the network ele-
ment, Phone, SMSC, STP, MSC, Router, HLR, VLR and GMSC in our 
architecture were modeled as a software component and made to 
exchange information between each other as in real life scenario 
[2].

Figure 1: Proposed SMS Delivery Architecture.

The software component phone will have an interface that 
accept user input, this will allow the user to compose his/her 
message and send, after the initial text input the system will au-
tomatically pick different sender and receiver from the database 
and send. The loop will continue for a specified number of times. 
The parameter that is needed for sending message in a real-life 
scenario is also needed in our modeling which include:

•	 Originating address (sender MSISDN)

•	 Destination address (recipient MSISDN)

•	 SMSC GT

•	 Text message

The traffic pattern and flow in our model is also similar to 
that of real-life scenario. As the MO traffic arrives at the MSC they 

are placed on STP for routing and global title translation, based 
on MAP screening implemented on STP all the MO traffic towards 
STP are re-routed to SMS router, for each of the message received 
router will check availability of the recipient by sending check flag 
request to HLR if the response is 1 then the recipient is active and 
the message will pass on to the SMSC, otherwise the router will 
keep the message and retry for a valid period of time based on the 
retry policy configured, if the validity period expires and the sub-
scriber is not still reachable the message will be discarded.

For SMSC to accept the MO message it must check whether the 
sender has enough credit to send SMS, it does this by sending a 
balance request query to Air server, if the message originator has 
enough credit to send text it then set the minimum balance of the 
subscriber to the cost of sending a text message e.g. N5, N10, N15 
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etc. based on subscriber service class and then accept the MO mes-
sage, otherwise it reject the SMS. For every MO message submitted 
to SMSC, SMSC will increment total number of messages submit-
ted and assign a unique id for that transaction, this will allow the 
system to distinguish between two or more messages that arrives 
at SMSC at the same time from the same sender and to the same 
recipient [3].

SMSC we then try to deliver the message to the recipient after 
getting the serving MSC of the recipient, MSC will query VLR for 
recipient mobile number reachable flag status (MNRF) and return 
the status to SMSC, if the status is 1 then SMSC do the following

i.	 increment total message delivered.

ii.	 charge the sender.

iii.	 Set the minimum balance back to Zero.

Otherwise, if the status is Zero then the total error will be in-
cremented and SMSC will keep the message in its database and 
do a retry based on the retry policy configured for a valid period 
of time.

Methodology

This work used simulation to test the performance of the 
proposed SMS delivery architecture and compare with the exist-
ing SMS delivery method. The two SMS delivery methods were 
simulated using 155 messages for delivery to subscribers within 
four mobile telecommunication networks. The structure In Figure 
2 below represents the schema for the primary network opera-
tor we have used in this work, the work considered transaction 
between four network operator, each operator has two Visitor 
Location Register (VLR) and one Home Location Register (HLR). 
Network operator ‘A’ is considered as the primary network and is 
the only network that has Short Message Service Centre (SMSC). 
Messages (SMS) to other network are routed from SMSC to Gate-
way Mobile Switching Centre (GMSC). Gateway MSC is a function 
of Mobile Switching Centre (MSC) capable of receiving a message 
from an SMSC, interrogating an HLR for routing information and 
SMS information, and delivering the message to the Visitor Mobile 
Switching Centre (VMSC) of the recipient mobile station (MS) [4].

Figure 2: Proposed SMS Delivery Architecture.

In this work all the network elements needed for sending SMS 
are represented as a software component. Four databases were 
also created (one for each network operator) to store the infor-
mation that is needed on each of the network element. For the 

purpose of simulation and to avoid delay in composing SMS, the 
software component phone’s table in the database is preloaded 
with SMS to be sent; once the send button on the user interface 
is clicked the SMS transaction begins and run to completion. On 
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completion the call detail records (CDR), or logs will be generated 
which was collected for analysis.

The performance was calculated using the following equa-
tions:

Success ratio (SR) is measured as follows: 

SR = SD/TS* 100 …...................... Eq 1

and 

SD = TS – E .......................... Eq 2

where,

Total number of messages submitted to SMSC = TS

Total number of messages successfully delivered = SD

Total number of messages failed = E

Results And Discussion

Five (5) tests were performed on the existing and proposed 
SMS delivery architecture. The tests are mobile originated mes-
sage submission; send routine information, mobile terminated, 
delivery performance and delivery time. The results are presented 
and discussed below:

Mobile Originated Message Submission Test

The results in Table 1 indicate that there is communication be-
tween the mobile phone, Mobile Switching Center (MSC), Router 
and Short Message Service Center (SMSC). The proposed SMS de-
livery architecture detects delivery errors when sending messages 
to the Short Message Service Center (SMSC). The existing SMS de-
livery architecture does not detect errors during this test.

Table 1: Results of Mobile Originated Message Submission Test.

Existing SMS Delivery Architecture Proposed SMS Delivery Architecture

Messages were sent to the Mobile Switching 
Center (MSC)

All messages that were sent from originator 
mobile phone were correctly received by the 

MSC. Hence the received message was equal to 
the sent message.

All messages that were sent from mobile phone 
were correctly received by the MSC. Hence 
the received message was equal to the sent 

messages.

MSC sent messages to the Router. Not Applicable.

All messages that were sent from MSC were 
correctly received by the router. Hence the 

received message was equal to the forwarded 
messages.

Router sent messages to Short Message Service 
Centre (SMSC) Not Applicable.

Some of the messages that were sent from 
router were not received by the SMSC. Hence 

the received message was not equal to the sent 
message. Log files showed that the failed mes-
sages were as a result of the recipient mobile 
currently been in-active (Absent Subscriber 

error).

MSC sent messages to Short Message Service 
Centre (SMSC)

All messages that were sent from MSC were 
received by the SMSC. Hence the received mes-

sage was equal to the sent messages.
Not Applicable.

Send Routine Information Test

When the two SMS delivery architecture sent requests to determine the location of the subscriber from the HLR, the right location 
was returned. Table 2 shows that both architecture work.

Table 2: Results of Send Routine Information Test.

Existing SMS Delivery Architecture Proposed SMS Delivery Architecture

HLR returned the VLR address to which the recipient is currently located HLR returned the VLR address to which the recipient is currently located

Mobile Terminated Test

At the delivery point when subscribers are expected to receive 
messages, Table 3 indicates that both SMS delivery architectures 

had positive and negative delivery reports. This confirms the pres-
ence of Absent Subscriber error in both architectures. The differ-
ence in frequency will be shown by the delivery performance test 
carried out next.

Table 3: Results of Mobile Terminated Test.

Existing SMS Delivery Architecture Proposed SMS Delivery Architecture

Positive delivery reports Yes Yes

Negative delivery reports Yes Yes
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Delivery Performance Test

Table 4 shows the simulated results for 3 days when 155, 180 
and 200 messages are sent on the network. The success ratio in-
dicates that the proposed SMS delivery architecture had better 
performance each time. The performance difference is indicated 

by the “Total number of message(s) failed.” The number of failed 
messages for the proposed SMS delivery architecture is less than 
that of the existing architecture because of the work done by the 
introduced router. The possible delivery errors detected by the 
Router reduce billing for services not rendered and allow the mes-
sage senders to re-transmit their messages at other times.

Table 4: Results of Delivery Performance Test.

Day 1 Day 2 Day 3

Existing Proposed Existing Proposed Existing Proposed

Total number of message(s) 
submitted to Router 155 180 200

Total number of message(s) 
submitted to SMSC 155 131 180 152 200 185

Total number of message(s) 
stored by Router 24 28 15

Total number of message(s) 
delivered by SMSC 131 125 152 144 174 176

Total number of message(s) 
failed 24 6 28 8 26 9

Success ratio (%) 84.52 95.42 84.44 94.74 87 95.14

Delivery Time Test

The result of the average mean time for 155 messages submit-
ted directly to SMSC and via Router, and the time it was submitted 
to the mobile device (latency), is presented in the Table 5 above. 

The proposed SMS delivery architecture takes more time to per-
form the same task as the existing SMS delivery architecture. The 
time difference is however small, and the subscriber is not likely 
to notice [5].

Table 5: Results of Delivery Time Test.

Solutions Latency (milliseconds)

Existing solution 31.81

Proposed solution 35.53

Conclusion

The results prove that SMS delivery is better when the avail-
ability of the recipients of messages are first checked by the newly 
introduced SMS router before the traffic is forwarded to SMSC for 
processing and delivery. As applications based on bulk messaging 
become increasingly popular, bulk messages that are delivered 
mostly from content providers to large groups of mobile users 
have the possibility of increased Absent Subscriber error on the 
telecommunication network. The proposed SMS delivery solution 
can also serve as a measure to protect the networks from conges-
tion that might occur due to bulk messages. With the addition of a 
new network element in the proposed solution, the result shows 
that, the latency introduced is a few milliseconds which is insignif-
icant as the subscriber will not notice any substantial delay.
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