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YANG Jing'?, LI Peng-Cheng'*, YAN Jun-Jie"*, ZHOU Xiao-Jun'"*
(1. School of Communication and Information Engineering, Chongqing University of Posts and Telecommunications,

Chongqing 400065, China; 2. Key Laboratory of Optical Communication and Networks, Chongqing 400065, China)

Abstract: To meet the need for Quality of Experience(QoE), the User Equipment(UE) has to handover
frequently in the coverage area between Macro cell and Femto cell, with the increase of total handover
times, the UE will occupy some physical resources continuously, resulting in lower system throughput.
Relational intimacy degree handover algorithm of L.ong Term Evolution(LLTE) heterogeneous network is
proposed, which estimates the relational intimacy between UE and Femto cell by gathering the historical
information of the former access to the latter, then sorts the priority ordering for UE waited for han-
dover by using this attribute, and makes the handover decision by taking the receiving signal strength,
speed and Femto cell bandwidth available into account. Simulation results show that the proposed algo-
rithm can reduce the total handover times obviously, avoid the unnecessary handover times and improve
the system throughput effectively.
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Fig. 1 The access state between UE and Femto cell
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(2) £ u; & CSG H P AT 3R 3) 5 75 DK
w; IAZ] UNC 43+ HARE r, # KN H 7
DI S ARy Hevh ry BRI S S 155 DD 4 L AR
JE AT AR 3).

(3) FNWT w; 1 2 5 A0 T 3 2 1.

(4) S5 5 o B 7506 &2 R 25

RSRP . >RSRP s + HHM

(5) HIWr Femto cell B4 9% o £/ KT
w; MFRKO, .

(6) FF4AE3) (O FN ) Y ST, W e, B4
%) Femto cell.

(1 j=j+1.

6) M j < p Bt EHELE 2 A WE LY

&1 RID-HA &%
Tab.1 RID-HA algorithm

Algorithm RID-HA

D U={u1-uss*sujs=sup,l: set of UE

2) UNC ={uncysuncs s+ suncy ) : set of UE whose S € Macro-
cell and u; ¢ CSG

3) RSRP.,np: Macro cell’s signal intensity

4) RSRPpy.ng : Femto cell’s signal intensity

5) v;: speed of u;

6) r;: relational intimacy between u; and Femto cell
7 =1

8) for all u; €U do

9) if S€ Femtocell and D € Macrocell then

10) if v; <vys and RSRP.ng >RSRPy.np + HHM then
11) u; switch to the Macro cell

12) j=j+1

13) else

14) if u; € CSG then

15) if v; < wvys RSRP.Np > RSRPp.Ng + HHM and br >
b“] then

16) u; switch to the Femto cell

17) j=;+1

18) else

19) u; is added in the set UNC,j=j+1

20) end

21) for all unc; €eUNC do

22) sort the unc; in descending order by r;

23) if v; < vy, RSRP.g > RSRPpNg + HHM and bp >
/}uj then

24) unc; switch to the Femto cell

25) end

26) if j < p then

27)  Go to Line 8

28) else

29) break
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3R A LTE-Sim fj B5oF 551 Sk
B D) R BOR 2R B A ik i = T R IR SR
FOREBE YA Y RID-HA SR J5 R 4 1 = J7 1
PR W U e A 4 il U1 53 0 CAC-HA FikE T2
W Bk UJ e 53k AHP-HA #E47 X5 e P 53 5
T Z A I U A BUR & A B Femto cell #f
EBAE B A~ Macro cell X3, 3 H UE £ Macro
cell 7 55 DX 38 P4 45 7] B8 1Y [n] 2% A~ 7 ) B BIL S 2. 52
55 45 A o 2 R s AT AR B M i TR
Y 2 s /N i U0 4 U R R S T L D)
UE - B8 R U & HA Tt i geit. it 2
WA B A0 R« = 0. 22 B, UE $# A Femto
cell PYFFSEET [A] Jr 22 4R /N o BRIk 8 #E A K 8 F
ot A o B O L A E . O SRR B R 2
7.

®2 HHESHEE

Tab. 2 Simulation parameter settings

ZH HE
Macro cell (4 1
Femto cell £t (4> 5~50
Macro cell 242 (m) 1000
Femto cell 248 (m) 50
eNB & 5 % (mW) 20000
HeNB % §f )% (mW) 140
eNB iy 42 45 € (dB) PLoudoor =28+ 35 logio ()
HeNB ) % #2 5 #E (dB) PLindoor =38. 5420 logio (d)
UE $& () 50~140
HHM (dB) 5
vy (km h™1) 10
1 B ] (s) 8000

Hor, eNB b i i I 3 3l (Evolved Node B,
eNB) . I 1 i A2 FRE - =X (15) .

PL oo =28+35 logi, (d) a5

4N, HeNB b K £ 5 3 (Home eNode B,
HeNB) , it i 6 £2 B2 an=X (16) Fi /K.

PL oo =38. 5420 logy, (d) (16)
K A5 A (16) H d ¥k UE B HLuh (14 B 5, A TH)
B, (15) % d Sk UE %] eNB B 25, i X (16)
g ) HeNB (1) #E 55.
4.2 ORI AT E N A 58 IE

HER T UE /9 F 3 AR5 22 1 (8] 52 i) 2]
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UE 5 Femto cell Z [H] )¢ 5 5% % 18 B (9 il it L J2 07
I U4 53 1 e 1) B SRS . Gl A GE T EL T
WA UE # A Femto cell B354z Bt [E] SEPR{E 5
A L 51 % UE 3 A Femto cell B354 i ] 5% 2%
i 2R 1 #E % 4> £ ( Cumulative Distribution
Function, CDF), WK 2 Fiw.

| /.___l—l—l——l—-l—-l—-_—l
IS /./'
S 80f .
& v
R
g 60 |-
’_): -
B 40
Hd
i

20F

[ [—— maprgmmmm s |
0 5 10 135 20 3 2

P O\ 5 I ) T R 7 (%)

B 2 UE T k4N 4 0 4 5 0% 1 iE
Fig. 2 Accuracy verification of UE’ s next access
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Fig. 4 Unnecessary handover times
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