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Abstract

3GPP Long Term Evolution (LTE) defines a
wireless network standard for high packet
transmission rate and low packet latency provisions.
Since when a user equipment (UE) moves between
eNBs, the handover process may result in
disconnection or packet loss, how to reduce handover
latency becomes a crucial task in LTE networks. In
this paper, we propose both the direction prediction
and dynamic weight adjustment in triggering a
handover. Based upon the information of UE’s
position, we determinate the best candidate target eNB
to effectively reduce the number of handovers to
enhance the communication quality. We proceed with
fixed speed and random direction in the simulation.
Simulation results show that our mechanism can
achieve lower handover latency and avoid the
unnecessary handovers. As compared with the
standard handover procedure, an average handover
rate per minute is about 52%. And, 25% of handover
rate reduction as compared with the previous study
which adopted the moving direction prediction as well
as adaptive time-to-trigger in handover decision.
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Main Algorithm

1: while tin‘lecurrenl < tirnesimulation

2 0,4e < AngleCalculate(Py, Py, P3)
3 if 0, > o, then

4 reset the weight to zero of all eNBs
5 end if

6: for all eNB; in eNBContainer
7 Oenb <— AngleCalculate(P,, P3, Peypy)

8 perform DWAM to select BEST target eNB
9: end for

10: if RSRP, > RSRP; + configHOM then

11: handover to BEST target eNB with the

largest weight
12: reset the weight to zero of all eNBs
13:  endif

14: tlmewmnl timecyrrent + 1

15:  getue’s current position, Ppey
16: Pl «— P2

17: P, <« P3

18: P3 «— Pncw

19: end while

AngleCalculate(P,, P,, P3)

I: vV, <—PP,
2: V2<_P2P3
VeV,
3: @ «—arccos| ——=
1 V2|

4: return 0

Dynamic Weight Adjust Mechanism

if 6 enb < & enp then
if distance(P3,Penp) < distancencighbor then
Weighteg - Weighteg + 1/distance(P3,Peqp)
end if
else
if distance(P3,P.yp) < radiuseng
Weightep - Weighteg + 1/distance(P3,Peyp)
end if
end if
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Parameter Value
Cell layout 19 sites
Number of UE 57
Distance between eNBs 500 meter
Freguency 2 GHz
Bandwidth 5 MHz
Thermal noise density -174 dBm/Hz
Receiver noise value 9dB
eNB’s transmission power | 20 Watts

Number of RB 100

Bandwidth per RB 180 KHz
TTI(Subframe duration) 1 ms
Simulation time 60 s

UE speed 3, 30, 120 km/hr
Mobility model random direction
UE moving direction 0° <9 <360°
Handover margin 3dB

42 B ShBHE B A

BACRR S £ TR 6
TR I B EFIR N 2B B
@@m@*ﬁa%@wma’zulbaaﬁﬁi
FIELTRORE S RHREER 90 X ik T 8

W 9 & B UE the o & 353k £ F

5. &3

-%;\7

EAHT? o RNTE D R IEREFEEL D
i}ﬁ’i%’;‘ﬁ# ’ ‘Mé“*&%*f&iﬂ' SEER)S s A
FA#Z - &afl* e~ & B2 EER LRI
/FJ v A LR r%%&iiﬂzﬁﬂﬂ 1o B
2ﬁﬁ&ﬁ%u£&%@ﬁiﬁﬂﬂ~aﬁM£
BB E i S WAL T G RREHRT R D%
o B IR 2 B REE e S BT P paud
TUUE MRS e R AR gk S R Ap 0
TR K S2%:n T gk £ oo B 8 (FiE S 9 IR
LA 0 TR0 20% T e S Ko Bk
T2 IR 2 A PEE A gk S s lApt 0 B
FRT R 25% 0T dadk £ & oo

54

[1] M. J. Chang, Z. Abichar, and C.-Y. Hsu, "WiMAX or LTE:
Who will Lead the Broadband Mobile Internet?," IT
Professional, vol. 12, pp. 26-32, 2010.f

[2] K. Dimou, W. Min, Y. Yu, M. Kazmi, A. Larmo, J. Pettersson,
W. Muller, and Y. Timner, "Handover within 3GPP LTE:
Design Principles and Performance," in IEEE 70th Vehicular
Technology Conference Fall (VTC 2009-Fall), Anchorage,
Alaska USA, 2009, pp. 1-5.1. S. Jacobs and C. P. Bean, “Fine
particles, thin films and exchange anisotropy,” in Magnetism,
vol. III, G. T. Rado and H. Suhl, Eds. New York: Academic,
1963, pp. 271-350.

[3] Nortel(2008) - A GSM 7/ LTE K777k B jiri& o + % P
# 12011/4/2 - ¥k p -



TANET20130 00 000000-00000O

http://www.eettaiwan.com/STATIC/PDF/200804/20080402
OE_Nortel TA_02.pdf?SOURCES=DOWNLOAD

[4] ##ineE > - BALTEY £ {783 +3FR 2 P#FPFFAE A
$# < {8 4](An Efficient Handover Mechanism by Adopting
Direction Prediction and Adaptive Time-to-Trigger in LTE
Networks) » R = ¢ 2+« EFafHEE1 28 kv AL
2 2012 &0

[5] 3rd Generation Partnership Project, "3GPP specification: TS
36.331; Evolved Universal Terrestrial Radio Access
(E-UTRA);Radio  Resource  Control ~ (RRC);Protocol
specification" 2011.

[6] Chia-Wei Chang; Yu-Hsiang Lin; Rong-Hong Jan; Chien
Chen, "Efficient measurement procedure for handover in LTE
femtocell networks," Mobile and Wireless Networking
(iCOST), 2012 International Conference on Selected Topics
in, vol., no., pp.119,123, 2-4 July 2012

[7] Piro, G.; Grieco, L.A.; Boggia, G.; Capozzi, F.; Camarda, P.,
"Simulating LTE Cellular Systems: An Open-Source
Framework,"Vehicular Technology, |IEEE Transactions on,
vol.60, no.2, pp.498,513, Feb. 2011

[8] Anas, M.; Calabrese, F.D.; Mogensen, P.E.; Rosa, C.;
Pedersen, K.I., "Performance Evaluation of Received Signal
Strength Based Hard Handover for UTRAN LTE," Vehicular
Technology Conference, 2007. VTC2007-Spring. IEEE 65th ,
vol., no., pp.1046,1050, 22-25 April 2007

[91 Che-Sheng Chiu; Chia-Chi Huang, "Combined Partial Reuse
and Soft Handover in OFDMA Downlink Transmission,"
Vehicular Technology Conference, 2008. VTC Spring 2008.
IEEE , vol., no., pp.1707,1711, 11-14 May 2008

[10] 3rd Generation Partnership Project, "3GPP specification: TS
36.300: Evolved Universal Terrestrial Radio Access (E-UTRA)
and Evolved Universal Terrestrial Radio Access Network
(E-UTRAN);Overall description;Stage 2," 2010.

[11] Huaining Ge; Xiangming Wen; Wei Zheng; Zhaoming Lu; Bo
Wang, "A History-Based Handover Prediction for LTE
Systems," Computer Network and Multimedia Technology,
2009. CNMT 2009. International Symposium on , vol., no.,
pp-1,4, 18-20 Jan. 2009

[12] 3rd Generation Partnership Project, "3GPP specification: TS
36.942; EvolvedUniversal Terrestrial Radio  Access
(E-UTRA);Radio Frequency (RF) system scenarios," 2010.






