Ministerul Educatiei al Republicii Moldova
Universitatea Tehnica a Moldovei
Facultatea Inginerie si Management in Electronica si Telecomunicatii

Catedra Sisteme si Retele de Comunicatii Optoelectronice

Admis la sustinere
sef de catedra:

conf.univ.dr. Nistiriuc Pavel

o ” 2016

Analiza congestiilor in retelele de comunicatii
mobile UMTS

Teza de master

Masterand : Guivan Vitalii

Conducitor, lect. Super.,

magistru: Chihai Andrei

Chisinau 2016



Rezumat

Tn momentul in care traficul creste semnificativ intr-o anumiti zona de acoperite, iar
resursele sunt insuficiente pentru a deservi acele cerinte, performantele se degradeaza si apare
congestia.Totusi cele mai dese probleme intalnite astazi in retelele de telefonie mobila reprezinta
congestia.Cauze: O planificare initiala a retelei slaba;Miscarile demografice - aparitia unor noi
cartiere, complexe de case, construirea mall-urilor sau a unor cladiri noi la marginile
oraselor;Evenimente speciale - concerte, meciuri de fotbal.Din cauza mobilitatii statiilor mobile,
caracteristicile canalului radio si al traficului transmis de toate aplicatiile, pot aparea situatii de
supraincarcare n sistem.In aceste situatii interferenta in retea va creste semnificativ de rapid
rezultand catre o calitate slaba a serviciilor sau incheierea prematura a apelurilor. UMTS are o
caracteristica care poate detecta rapid aceste situatii de supraincarcare bazata pe cateva tipuri de
masuratori:in partea de transmisie prin monitorizarea puterii transmise si prin comenzile de
control al puterii.in partea de receptie prin monitorizarea puterii interferenti, a raportului semnal-
interferenta (SIR) sau monitorizarea ratei de erori in blocuri (block error rate).Combaterea
congestiei n interfata radio Congestia poate fi combatuta prin reducerea nivelului
interferentei.Acest lucru poate fi realizat prin reducerea ratei de transfer a datelor la una sau mai
multe conexiuni radio de acces.Sunt cateva moduri prin care resursele radio pot fi reconfigurate
:Limitarea TFCS (transport format combination set) pe canalele de transport — acest lucru este
realizat prin transmiterea mesajului RRC Transport Format Combination Control de la retea catre
statia mobila.Asignarea unui complet nou TFCS catre statia mobila - acest lucru este realizat prin
transmiterea mesajului RRC Transport Channel Reconfiguration de la retea catre statia mobila,
care contine noul TFCS.Reconfigurarea integrald a conexiuni radio, aceasta metoda include o
reconfigurare completa a tuturor protocoalelor care definesc conexiunea radio.Mesajul RRC
Radio Access Bearer Reconfiguration este trimis de retea catre utilizatorul final.Ca concluzie am
putea mentiona asemanator tuturor sistemelor de comunicatii care presupun schimbul de date
intre entitati (end-to-end) sistemul mobil UMTS (3G) va experimenta anumite probleme in ceea
ce priveste congestia si alocarea corespunzatoare de resurse.Congestia ar putea fi evitata intr-o
oarecare masura, dar costa extrem de mult operatorii, Tn raport cu serviciile oferite abonatilor
Unei companii de telefonie mobila, trebuie facutd extrem de competent si In cunostintd de cauza

pentru a nu aparea apoi situatii care necesita solutii foarte costisitoare.



Summary

When traffic increases significantly within a certain range, and resources are insufficient
to serve those requirements, performance degrades and congestion appears . But most frequently
problems encountered today in mobile networks are because of congestion. The causes are :A
initial poor network planning, demographic changes - new neighborhoods, complex of houses,
malls or new buildings on the edges of cities, special events - concerts, football matches.
Because of the mobility of the mobile stations, and radio channel characteristics, traffic sent by
all applications overloads the system. In this cases the interference will significantly increase
rapidly resulting in a poor quality of services or early termination of the phone calls. UMTS has
a feature that can quickly detect these situations of overloading based on several types of
measures: In the transmission part by monitoring of the transmitted power and though control
commands. In the reception part by monitoring the interfering power, signal-to-interference
ratio (SIR) or error rate monitoring in blocks (block Error Rate). Combating the radio interface
congestion can be performed by reducing the interference level. This can be achieved by
reducing the rate of data transferred to one or more radio connections. There are several ways to
reconfigure the radio resources: TFCS Limitation (transport format combination set) through
transport channels - this is achieved by transmitting the RRC Transport Format Combination
Control message from the network to the Mobile Station, it contains a completely new TFCS.
Reconfiguration message from the network to the mobile station, which contains the new full
TFCS. The integral reconfiguration of the radio connection, the method includes a complete
reconfiguration of all the protocols that define the radio connection. The RRC Radio Access
Bearer Reconfiguration message is sent by the network to the final user. Finally we could
mention that like all the communication systems involving the exchange of data between entities
(end-to-end), mobile system UMTS (3G) will experience certain problems in terms of congestion
and proper resources allocation. Congestion could be avoided in some ways, but it costs a lot the
operators, in relations with services provided to the subscribers of mobile phone companies, it
has to be made extremely competent, realizing the risks and avoiding the problems that could

appear that would require costly solutions.
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