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Users ID

Data events Registration events
Attribute index Attribute description  Attribute value 

0 Traffic Type IP data row 
1 Cell ID 38.64.17.9  
2 SPI  3 . 1 
3 WASI 1 . 0 

4 Serving SPI 0 . 3 
5 Serving BRI  0 
6 Actual PIC  0 
7 Serving Description bctm1 

8 Version  2 
9 Length 18  
10 Primary SPI 3232 
11 Primary HAD  1 
12 Routing SPI  0 

13 Routing HAD 0 
14 Subscriber PIC 0 
15 
16 

17 
18 
19 
20 
21 

 
22 
23 
24 

25 
26 
27 
28 

29 
30 
31 
32 
33 

Customer Class 
Home BRI  

Home Location Service Distributor ID  
Mobile NEI IP address 
Equipment ID 
Authentication Sequence No 
H o m e  M D-IS NEI CLNP address 

 
Deregistration Time 
Deregistration reason 
GMID 

Registration attempt time 
Registration attempt result 
Sender Receiver NEI  
Mobile source/destination  

Data packet count  
Data octet count 
Control packet count 
Control octet count  
Dis carded packet count  

0 
39  

0 
91.174.251.36 
0x00a0d501b766 
69  
0x27.0x0348.0x80.0x01bbfc.0x0000.0 

x0001.0x0001.0x00009bad0601 
--  
--  
--  

--  
--  
91.174.251.225 
Mobile source 

51  
4437 
0 
0 
0 
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CELL ACTIVITY
• Number of users
• Registration events
• De-registration events
• Data events
• Data packets per user

CUSTOMERS’ BEHAVIOR:CUSTOMERS’ BEHAVIOR:
•  Mobility: cells visited per user

•  Activity: events per user

•  Loss: Percentage of discarded
packets per user

•  Clustering: classification of users
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http://java.sun.com

• MySQL:
http://www.mysql.com

• S-PLUS:
http://www.insightful.com

• P. Cheeseman and J. Stutz:
http://ic.arc.nasa.gov/ic

/bayes-group/group/autoclass

• D. Tang and M. Baker:
http://mosquitonet.stanford.edu

• R. Hutchins et al.,:
http://computer.org/cspress

DATA EXTRACTION TOOLS
• Structured Query Language Server:

MySQL
• Data formatting with Java code
• Automatic classification: AutoClass
• Statistical package: S-PLUS

WHAT ARE OUR BILLING TRACES?
• Data summarizing customers’ activities for

billing purposes
• From Cellular Digital Packet Data network
• Contain Header and Traffic Matrix Segments

with registration, de-registration, and data
events

CUSTOMERS’ BEHAVIOR
• Mobility: cells visited per user
• Activity: registration, de-registration,

and data events per user
• Loss: discarded packets per user
• Clustering: classification of users
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Date and time

NETWORK CHARACTERISTICS
Static:
• Network topology
• Network elements
• Total events

Event Type Number of events Proportion of total events  

Registration 619268 39.19%  
Deregistration  71741  4.54% 
Data 889227 56.27%  
Total  1580236  100%  

 

Dynamic:
• Number of users
• Data packets
• Discarded packets
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