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A Cell Zooming and Sleeping Algorithm for Outage Performance
Improvement in Random Cellular Network
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ABSTRACT

Cell zooming is a technique that targets the traffic balancing and energy efficiency of the cellular network by
adjusting the transmit power of the base station. In this paper, we propose a new cell zooming and sleeping
algorithm in Poisson Voronoi Tessellation (PVT) random cellular network to improve outage performance. The
proposed algorithm operates in a base station-centric distributed manner and requires only small amount of
network state information to operate. Base stations classify the state information according to the quality of
service provided to their user, and apply the cell zooming and sleeping based on information exchanged between
adjacent base stations. Simulation results show that the proposed algorithm reduces the outage event. There exists
a tradeoff between the outage reduction performance and energy efficiency but the algorithm still achieves at

least 50% of outage reduction performance when there is no energy efficiency loss.

# o] = 2018 % ASHAIAE(T) S AldlE A|R] wrel - Al

First Author : Department of Electrical and Computer Engineering, INMC, Seoul National University, jwt@ccl.snu.ac.kr,

EREN

*  Department of Electrical and Computer Engineering, INMC, Seoul National University, yjy998@ccl.snu.ac.kr, 33]<d;
jsno@snu.ac kr, FA413]%]

**  Samsung Electronics, ferui@ccl.snu.ac.kr, SH3%]<]

#*% Hanwha Systems, ymc0124@hanwha.com, 33|
=3 1 201904-050-A-RU, Received April 19, 2019; Revised May 15, 2019; Accepted May 22, 2019

*

1211

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’19-07 Vol.44 No.07

I.M E

A2 v E$] Z(cellular network)ol|A]2] A AA|
= HEHY= AE cAlelA] B £33 o w2
58 (capacity)?] 152 E3 AAHCE 54 A
A= o] 8Ake] 87E WFAT] fla) A AAE FH
A3kt D 8o} qlon, Bl a84l HXEE T3
W 7IAEAY an vl8-S AR = ol SR
A= HA-3} A A= o] A wE Ey
W} ALl 27 WSl 535 olsick

PRlsto] Alzgle] o] amlE Folele a7l
(green) dE2] vEH=ZZS F25)o] 74 n} <l
o'l A FE)(cell zooming, CZ)S 1 & 3F 847
afE e Ve Ze} Edg Wi ulE 5
Aol A z7] 245 B8 A 7 EdE Eak= Al
d A9 o] 5g e A 7otk o]8A)
Goh moh Eefo] AFE A A 275 Folt A
% Ql(cell zoom in)S, oI A F EFHd| oJf7}
e A2 A 27E 521 A F oFA(cell zoom
out) = Aefate] o]gA} #AF 2 KA ]l AR|~E
ABE 5 ek okl 73] 18] 71A1F 29} 38 4
AL, 7R 13 4= A F o2 Adske 7
e,

A ) Aoz A F8) Aok e V==
808 wIsle] Eon At AY 4 E2 el
& A 59 o9} e AR A F ot A
F obxo] Zod wi= AF7 A Y
TS AR RS gk A o] EulHel whHe
B
o] o} 71&7|E sk e

Eofelo] e Ale] A z)E ol el
Hoprt 7hssietd sl 71A1=e] S A A
(cell sleeping)® %13ks}7 AM8314] Y=
stk 7AEE A e del e AHe A A

il

=

o
Loy

P
»

il

28l 1A 99 A%
Fig. 1. Cell zooming operation
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Table 2. Proposed cell zooming and sleeping algorithm
Algorithm
1: Initialize. All BS operates with initial
transmit power POT and categorizes states.
2: for r=1:R do
3: for i=1:|0, do
4: if N/N,.. <min(p, /N, ) and
A(i) €{3,4} then
5: Pr+1) <0
6: end if
7: if S( ) 1 then
8: i) =1 then
9: Plr+1) < PB(r)
10: else lf A(i) =2 then
11 Pr+1) <P r)+6
12: else if A(i) ={3,4} then
13: it P'(r) < P'(r—1) and
N, (r) = (r—l) then
14: Pﬂr-i—l) HP,-T(r)-ﬁ-(s
15: else
16: PHr+1) < PMr)—4
17: end if
18: else {A(i)=a}
19: Pr+1) < P r)+6
20: end if
21: else if S(i) =2 then
22: PNr+1) <P r)—¢
23: else if S(i) =3 then
24: PHr+1) <« PHr)+0
25: else {S(i) =4}
26: if A(i)={1,2} then
27: Pr+1) < P r)+6
28: else if A(i) =3 then
29: Plr+1) < Pr)—6
30: else {A(i) E{4,0})
31: PiT(T’—Fl) <*Pl-T(7“)
32 end if
33 end if
34: for each P’(r+1)> P, do
35: Pr+1) <P,
36: end for
37: end for
38: handover: reallocate user association and
update S(i) and A(i) for all iEP,
39: end for
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Table 3. Simulation parameters

POT [dBm] 45
nax [ABm] 50
P, [dBm] 56
Peep [dBm] 40
B [MHz] 10
100
R,;, [tit/s /Hz] 10!
Ap [1/km?] 1
Ap[1/km?] 10, 20, 30, 40, 50, 60, 70, 80
0.1,0.2,0.3, 0.4, 0.5,
p 0.6,0.7,0.8, 0.9
51dB] 0.2
R 100
0% [dBm] —80
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