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Adaptive Periodic MLB Algorithm for LTE Femtocell Networks
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ABSTRACT

The number of users and data packets has increased in 4G cellular networks. Therefore, 4G cellular network
providers suffer from the network capacity problem. In order to solve this problem, femtocell concept is
suggested. It can reduce the coverage hole and enhance the QoS. However, only small number of femtocells
experience the large amount of loads. To solve this problem, Mobility Load Balancing (MLB) algorithm is
suggested, which is a kind of load balancing algorithm. To distribute the traffic load, MLB algorithm modifies
the handover region. If the handover region is reduced by MLB algorithm, some cell edge users are compulsively
handed over to neighbor femtocell. In this paper, we analyze the relation between MLB performing period and
performance indicators. For example throughput and blocking probability is reduced, if period is decreased. On
the contrast, if period is increased, the number of handover frequency is decreased. Using this relation, we
suggest the adaptive periodic MLB algorithm. This algorithm includes the advantage of both long period and
short period MLB algorithm, such as high throughput, the small number of handover frequency, and low blocking

probability.
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Fig. 1. The examples of non-distributed load - (a) Uniform distribution of users, (b) U mform distribution of femtocells
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Fig. 2. The examples of performing MLB algorithm - (a) Before performing the MLB algorithm, (b) After performing the

MLB algorithm
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h3e|Z 1. F714el MLB 2ae|Z
Algorithm 1. MLB algorithm with static period™®

1: Initialize all 07(';”) values to 0;

2: Set period of algorithm;

3: while (every periods) {

4: Calculate the p; for each cell;

5: Update 07(';”) value for each cell;
6: }
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Fig. 3. Simulation enviromment
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Table 1. Simulation parameters for MLB algorithm with
static period

Parameters Value
Bandwidth S5MHz (25 PRBs)
Simulation time 1,800sec
MLB period 1~ 10min
The number of UE 100
Mobility model Random walk (3m/s)
Traffic type CBR(64Bytes/0.008560)
Duration of bearer 180sec

Poisson random variable

Traffic generation (A = {40,50,60,70,80} )

QoS (max delay) 0.008sec
Rlred) 64Kbps
P 0

A 0.3dBm
ol 3dBm

maxr

Scheduling algorithm PF algorithm
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Fig. 4. Relation between period and network performance - (a) relation between period and the number of handover

frequency, (b) relation between period and average throughput
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Algorithm 2. APMLB algorithm

1: Initialize all O,E;V") values to 0;

2: Set initial period of algorithm;

3: while (every periods) {

4: Calculate the p;, value for each cell;
5: Update O,E;V") value for each cell;
6: if (traffic> 7;(,?“’}"))

7: period = maxPeriodForHigh;
8: else if (traffic < Tf,i”“"))

9: period = maxPeriodForLow;
10: else

11: period = minPeriod,;

12: }

(Adaptive  Periodic Mobility Load Balancing
Algorithm, APMLB)-S Ak} gh, o] <twrz]
Ze s)ze) AmFEst bz, B A5
YaelFoleh wWehd 7 o) et ) A
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Table 2. Simulation parameters for APMLB algorithm
Parameters Value

Bandwidth 5MHz (25 PRBs)
Simulation time 1800sec
Initial period 1min
minPeriod 1min
maxPeriodForHigh 10min
maxPeriodForLow 5min
lion) 5.12Mbps
7}lew) 2.56 M bps

The number of UE 100

Mobility model Random walk (3m/s)
Traffic type CBR (64Bytes/0.008sec)
Duration of bearer 180sec

0 ~ 9min : 40, 2.56
9 ~ 21 min : 60, 3.84

Traffic generation

(A, Mbps ) 21 ~ 30min : 80, 5.12
QoS (max delay) 0.008sec

RUed) 64 Kbps

Ptn 0

A 0.3dBm

ol 3dBm

maxr

Scheduling algorithm

PF algorithm

Efi 32 ofbgt 2k WA AS 9% Bk
UE =7} 2 Ef ofSs ZLE 3i9ick Ef
2L 71E e} 7o) Foly Hx e HbyS A
=), o] wj Fold HEe] Agle] 404l HASE
= EfE ofor Al on, o= 7719 HEA
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