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Abstract: Internet-of-Things (IoT) has been getting popular. The demand for mobile data communication
is predicted to be rapidly increased. Although the cellular careers deploy the Wi-Fi access point at the public
area to offload mobile data traffic, it is difficult to adapt with the rapid increasing demands. On the other
hand, there is a locality of the mobile data traffic such as locality for time and place. We propose the Mobile
Data Offloading Protocol (MDOP) which delays the delay tolerant contents to balance the load of cellular
infrastructures. MDOP balances the load in view of time, place and link by considering the load of base
station, mobility of the users and delay tolerant of the contents. In this paper, we focused on the time wise
offloading function in MDOP and evaluated its effect. The results showed the MDOP balanced the load of
base station which was varied by time.
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Table 1 Evaluation model of environment.

HE BREME
UE £{5E) 24dBm
eNB 45 ) 46dBm
ISD (Inter-site Distance) 500m
JE K 2. 0GHz
R 10MHz
SN2 A EE LW
EW T L Free space

" UE(168)
A eNBOE)

h9/%

12 GFffi hAE Y
Fig. 12 Topology for evaluation.
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REFIAY I B s LB 2> (BRI R T OIRE) %7~ 181%
Ruysage &, 12D eNBHNTH UE D%EE L — FAVEETH
5% RNTIBIETH % Jain’s fairness index [26] & 25 Z
L& L7 WA 70 =71 v T RE L — Ml %
1920 (1) &, ENA VA Y T — 21281 A ER
IR, MEFEOMEE B E LTS
ZD7:0, HMF eNBy ODRNME Ry, SFEBITE Ri_timi
&L, HFHFAMICH L TeNB, MO ENZITOEEG % L
DTVDLHELTOR (2) 2 72 Rysage 12 & o TRHMS
%. Rysage 7 1.0 12T £ eNB OPERE & 84 2 % <
ML, REWRBIMEOBESTTRETHSL I L ERT.

Ry,

Ry _timit @)

F72, ENANA Y PT=ZIZBWTIE, F1—hVFE
HFE—FL—bFCHBETELIENEI LD, F—%
L — b OLSFHEFHEIC & < HW 5115 Jain’s fairness index
W, eNBy IZEfiiT 5 UEDEREL—-bDO7 27 %
A% 5. X (3) TR Jpgirness (&, eNBy (ZHefi 3
% UE; OFEFELV— & ry, eNBy [T 5 UE % n &
T2, Jigirness D51 ITHEVIT E eNBy (2Hfi$ 5 UE @
HEEV— IEETHL L ERT.

2
Jfairness = (’,122;’;)2 (3)

Rusage =
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Table 2 Simulation model for basic evaluation.

HE REE
T — B LR R 50 KB/s
UE,
AT L— Nl 10KB/s, 30KB/s, 50KB/s
I A AR ) 500s
a2 b— g U 1000s
400
—ReceivedFromUpperLayer (50KB/s) /
350 + —SentToLowerLayer (Rate=10KB/s)
g — SentToLowerLayer (Rate=30KB/s) /
i 300 + —SentToLowerLayer (Rate=50KB/s) /
E 250
E d
2200
£
2150 !
E 100 = ’Ir
“ A I J_J'_J
/ — |
0
0 200 400 600 800 1000
Time[s]

13 EERERTAH O A5

Fig. 13 Result of basic evaluation.
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Table 3 Evaluation model of locality scenario.

HA REME
T — K 200KB/30s (55.5Kbps)
UE;,UE 4 A R R 0-8000s
UE,,UE, A R ] 3000~6000s
JEE B MR g i) 3600s
eNB #7245 A fif 160K bps
VR a b— 3 R 8000 F»

—HlEEL — HEHY

0
0 1000 2000 3000 4000 5000 6000 7000 8000
Timel[s]

14 JRPFEY ) FI2B1T B eNB1 D Rysqge
Fig. 14 Rysage of eNBjy in locality scenario.
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Fig. 15 Send rate of UE in locality scenario.
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Table 4 Evaluation model of mixed scenario.

EHE REE
T —Z R 200K B/30s
UE;,UE 4 (55.5Kbps)

(MDOP %}J&%) T — KRR 0~8000s

T I [ AR ] 3600
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Fig. 16 Ruysage in mixed scenario.
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Fig. 17 Send rate of UE in mixed scenario.
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