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Abstract 
In this paper we introduce a GN-model of the Short Message Service. The model can be used 
for the optimization and following the network’s behavior in future. 
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Communications 

 
1. Introduction 
SMS stands for Short Message Service. It is a technology that enables the sending and 
receiving of messages between mobile phones [3, 4]. SMS was included in the Global System 
for Mobile Communications standards right at the beginning.  

As suggested by the name "Short Message Service", the data that can be held by an 
SMS message is very limited. One SMS message can contain at most 140 bytes (1120 bits) of 
data, so one SMS message can contain up to: 

• 160 characters if 7-bit character encoding is used. (7-bit character encoding is 
suitable for encoding Latin characters like English alphabets.) 
• 70 characters if 16-bit Unicode UCS2 character encoding is used. (SMS text 
messages containing non-Latin characters like Chinese characters should use 16-bit 
character encoding.) 
SMS text messaging supports languages internationally. It works fine with all 

languages supported by Unicode, including Arabic, Chinese, Japanese and Korean. 
Besides text, SMS messages can also carry binary data. It is possible to send ringtones, 
pictures, operator logos, wallpapers, animations, business cards and WAP configurations to a 
mobile phone with SMS messages. 

One major advantage of SMS is that it is supported by 100% GSM mobile phones. 
Almost all subscription plans provided by wireless carriers include inexpensive SMS 
messaging service. Unlike SMS, mobile technologies such as WAP and mobile Java are not 
supported on many old mobile phone models. 

The message sends from mobile station (MS) to the Base transceiver station (BS). 
Base station controller (BSC) controls few BS. This BSC sends the message to Mobile 
switching center (MSC). The Base station system receives the message and sends it to the 
correct mobile station (MS). The mobile station receives the message. 
 
2. GN-model 
In this model we introduce a Generalized net (GN) that represents the work of the Short 
Message Service (see Fig. 2). All definitions related to the concept “GN” are taken from [1, 
2].  
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The generalized nets are introduced by the set of transitions: 
А = {Z1,  Z2, Z3, Z4, Z5, Z6}, 

where the transitions describe the following processes: 
Z1- the work of the Mobile station A, 
Z2- the work of the Base station A, 
Z3- the work of the Base station controller A, 
Z4- the work of the Mobile switching center and Gateway, 
Z5- the work of the Base station system B, 
Z6 - the work of the Mobile station B. 

 

 
Figure 1. Mobile network  

Initially in places L2, L5, L8, L11, L12, L15 and L18 stay the next tokens: 
- in place L2  - β2-token with characteristic  

“Status of the Mobile station A”; 
- in place L5  - β5-token with characteristic  

“Status of the Base station A”; 
- in place L8 - β8-token with characteristic  

“Status of the Base station controller”; 
- in place L11  - β11-token with characteristic  

“Status of the Mobile switch center”; 
- in place L12  - β12-token with characteristic  

“Status of the Gateway”; 
- in place L15  - β15-token with characteristic  

“Status of the Base station B”; 
- in place L18  - β18-token with characteristic  

“Status of the Mobile station B”. 
These tokens will be in their own places during the whole time during which the GN 

functions. 
α-tokens will enter the net via place L1 in some time-moments. These moments will be 

determined stochastically, when the model is simulated, or they will correspond to real events, 
when the GN is used for observation of real processes. These tokens have initial characteristic 

“Short message”. 
Z1=< {L1, L2}, {L2, L3, L4}, R1, ∨ (L1, L2)> 
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R1 =

4,23,22

1

432

WWTrueL
FalseFalseTrueL
LLL

, 

where: 
W2,3 = “The message have to send to Base station A”, 
W2,4 = ¬W2,3. 

The α-tokens entering place L3 obtain characteristics 
“Short message, sender, receiver”. 

The α-tokens entering place L4 obtain characteristics 
“The message is failed”. 

Z2 =< {L3, L5}, {L5, L6, L7}, R2, ∨ (L3, L5)> 

R2 =

7,56,55

3

765

WWTrueL
FalseFalseTrueL
LLL

, 

where: 
W5,6 = “The message have to send to Base station controller”, 
W5,7 = ¬W5,6. 

The α-tokens entering place L7 do not obtain new characteristics. 
The α-tokens entering place L6 obtain characteristics 

“The message is failed”. 
Z3 = <{L7, L8}, {L8, L9}, R3, ∨ (L7, L8)> 

R3 =
TrueTrueL
FalseTrueL
LL

8

7

98

. 

The α-tokens entering place L9 do not obtain new characteristics. 
Z4 =< {L9, L10, L11, L12}, {L11, L12, L13, L14}, R4, ∨ (L9, L10, L11, L12)> 

R4 =

14,1213,1212

14,1113,1112,1111

10

9

14131211

WWTrueFalseL
WWWTrueL
FalseFalseFalseTrueL
FalseFalseFalseTrueL
LLLL

, 

where: 
W11,12 = “The receiver is a client of a different mobile provider”, 
W11,13 = “The message have to send to Base station B”, 
W11,14 = ¬W11,13, 
W12,13 = W11,13, 
W12,14 = ¬W12,13. 

The α-tokens entering place L13 do not obtain new characteristics. 
The α-tokens entering place L14 obtain characteristics 

“The message is failed”. 
Z5=< {L13, L15}, {L15, L16, L17}, R5, ∨ (L13, L15)> 
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R5 =

17,1516,1515

13

171615

WWTrueL
FalseFalseTrueL
LLL

, 

where: 
W15,16 = “The message have to send to Mobile station B”, 
W15,17 = ¬W15,16. 

The α-tokens entering place L16 do not obtain new characteristics. 
The α-tokens entering place L17 obtain characteristics 

“The message is failed”. 
Z6=< {L16, L18}, {L18, L19}, R6, ∨ (L16, L18)> 

R6 =
TrueTrueL
FalseTrueL
LL

18

16

1918

. 

The α-tokens entering place L19 do not obtain new characteristics. 
 
3. Conclusion 
The Generalized Net model described here is a possible model for the process of Short 
Message Service. The use of hierarchical operators, which could model the same transition at 
each place in more detail, would make the model more concrete. 
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