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Abstract

The heterogeneous LTE (Long Term Evolution)-Advanced networks comprising a macrocell and
femtocells can provide an efficient solution not only to extend macrocell coverage but also to deal
with packet traffics increasing explosively within macrocells. An efficient resource management
scheme is necessary to maintain the QoS (Quality of Service) of mobile multimedia services because
the LTE-Advanced system should support not only voice but also mobile applications such as data,
image and video. This paper proposes a resource management scheme to guarantee QoS continuity of
multimedia services and to maximize the resource utilization in OFDMA (Orthogonal Frequency
Division Multiple Access) based LTE-Advanced systems. This scheme divides the resources into
several service blocks and allocates those resources based on the competition between macrocell and
femtocell. Simulation results show that it provides better performances than the conventional one in

respect of handover failure rate and blocking rate.
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[I. Preliminaries
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Fig. 1. Macrocell-Femtocell Structure
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Fig. 2. Resource Allocation Strategy
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Table 1. Classification of Multimedia Sessions

Class Characteristics Applications Priority|

— High—quality Live Broadcast
— 911 Services (Audio, Video)
~ Location-based Service 1
— High—quality Audio

— Interactive Game

LL Delay-sensitive, Fragile-to-oss,
Real-time Services
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fragile-| — Stream Audio/Video 2
tooss, Real-time Services

— Conversational Voice /Video

ML | Delaytoeradle, Fragile-to-oss, _ WWW Browsing

) - E-mail 3
Norreal-time ~ Services _FTP
MM Delay-tolerable, Less  fragile| — Background Service 4

to-oss, Nonrea-time Services (E-mail notification, Fax)
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7} AR

Algorithm * Determining the priority to occupy service blocks *

Define
© MMS of the user

: transmission delay for MMS of the user k

: the number of the users
7™“: the resource amount occupied by macrocell
7€ the resource amount occupied by femtocell
ResourceAllocation ()
while (¢ n) // determination of system priority
if (7> a threshold) then
Assign the system priority to macrocell;
else if (77¢> a threshold) then
Assign the system priority to femtocell;
else
Assign the system priority to macrocell;
end if
while (j 4) // determination of user priority
if (§,==C; class) then
Assign the priority suitable for C] class;
end if
J=Jj+L
end while
if(D), > a threshold) then
Assign the delay priority:
end if
if (system priority == user priority) then
Allocate to the cell having the same system priority;
else
Allocate to the cell having the higer system priority;
end if;
i=i+1;
end while
Fig. 4. Determination of User Priority
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V. Performance Evaluation
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Table 2. Simulation Parameters [16-18]

[tem Parameter (Value)
Frequency Carrier Frequency : 2.3GHz
Bandwidth Effective Frequency: 8.75MHz

BS Tx power: 43dBm
BS Tx BS Max EIRP: 60dBm
¢ Path-loss Model
- Urban Macro Type
- path-loss exponent: 4
¢ Shadowing Model
Channel ~"WINNER Channel Model Il
Model _
8dB
¢ Fading Model
- ITU-R M.1225 pedestrian B
- 5dB
SINR Exponential: 3dB
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V. Conclusions
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