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Power Configuration using Weighted Sum Genetic Algorithm in Femtocell System
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Abstract

Due to the effect of indoor coverage problem, the QoS of the indoor users will be degraded dramatically, with the number of
indoor users. The femto cell is a popular solution for such problems. Since the price of the femto base station is usually cheap
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enough, one can sets up huge number of base stations in a small indoor area to reduce the size of communication cell. In this
way, the QoS of the indoor users can be improved significantly. Moreover, the data rate can also be increased. However, how to
decide an ideal transmitting power according to the surrounding radio environment is not a trivial problem, that still has not been
addressed well. If the transmit power of femto base station is too large, the interference to the macro users will be increased.
Conversely, if the transmit power of femto base station is too small; the coverage of femto base station will be reduced. To
address this problem, we propose a power configuration method in femto base station using Genetic Algorithm by investigating a
new fitness function. Furthermore, we adopt the weighted sum approach to improve the user performance in different modes. The
simulation results show that the proposed power configuration method can not only improves the downlink SINR, but also
enhance the channel capacity for both the Macro cell systems and Femto cell systems compared with some conventional methods.

Key words : Femtocell, genetic algorithm, weighted sum, power configuration, self-organizing network
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* MNB(Macrocell NodeB) : "j 22 7|3

* MUE(Macrocell User Equipment) : 7| 22 A}-&-2}
* HNB(Home NodeB) : HE 7]2|=

» HUE(Home User Equipment) : & A8}
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(Table 1> Macro-Femto interference scenario

Aggressor Victim
#1 HUE MNB UL
#2 HNB MUE DL
#3 MUE HNB UL
#4 MNB HUE DL
#5 HUE Other HNB UL
#6 HNB Other UE of HNB | DL

(ag 1) ol 2-HEM Al2XIe| ZHY HE)
(Fig. 1> Macro-Femto interference environment
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Algorithm : Weighted sum Genetic Algorithm for HNB
power configuration

01 Set system mode <step 1>
02 model = HUEmode, mode2 = MUEmode

03 Parameter setting <step 2>
04  population_size = 40, num_var = 20

05 Initial population <step 3>
06 chrom = [gene | gene , -+ gene ]

07 initial_pop = [chrom,; chrom,; ---; chrom,,]

08 gen =1 <step 4>
09 Generation loop

10 if gen >1

11 Evaluate fitness of initial population <step 5>
12 fit_value(gen) = object_function(initial_pop)

13 sel_chrom = select(chrom, fit_value) <step 6>
14 crs_chrom = crossover(sel_chrom) <step 7>
15 mut_chrom = mutation(crs_chrom) <step 8>
16 New population <step 9>
17 new_pop = reproduction(mut_chrom)

18 gen = gen + 1 <step 10>
19 Evaluate fitness of new population — <step 11>

20 fit_value(gen) = object_function(new_pop)
21 Go to step 4 until condition is satisfied <step 12>

(a8 6) mMetete 7t&x & R LIE2|F
(Fig. 6) Proposed Weighted sum Genetic Algorithm
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(Table 2) Simulation parameter

Models Equation
Outdoor |28+ 35log,, (d) dB,
path loss | - d:Distance from the macrocell in meters
Indoor |38-5-+20log,,(d)+ L, . dB,
path loss | - L ,.:3dB for doors, and 1dB for windows

Random process with log-normal distribution

walls

Shac‘low (8dB standard deviation for outdoor, and 4dB
fading .

for indoor)

10log(KTINFW),

Receiver | © W:3.84x10°Hz
noise | * k7% 1.3804x10% < 290 W/Hz

el

Antenna | * 5 70/180, angle where gain pattern is 3dB
gain down from the peak
+ G.: 20dB, sidelobe gain level in dB

+ G, . 16dB, maximum gain level in dB

max

power | - NFy, .., :7dB
+ NF, :4dB

macro

G0)dB= G . —min

max
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(Table 3) Genetic Algorithm variable
Parameter Value
MNA 5 40
e s 20
At 7+ 0.9
v & 0.7

(E 4) N2" SEof| e 7151 43

(Table 4) Weight vector for system objective

Mode wy W, Wy

Model(HUE A% 34 025 0.5 0.25

Mode2(MUE A5 4 0.4 02 0.4

Total Fitness Value

1 | 1 1 1 1 1 1 1
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(Fig. 8> Total fitness value by increasing the

generation size
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