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Abstract  Internet is playing a more and more important role in shaping our lives, which raises
the demand for anytime and anywhere connection, even while on driving cars. Although 3G or 4G
networks can be used to achieve this goal, roadside Access Points (APs) have the advantages of
low cost and high bandwidth. At present, however, APs cannot cover all the areas, which causes
intermittent connectivity. In this paper, we propose DSRelay, a scheme of cooperative download-
ing in highway scenarios. When a mobile client leaves a AP coverage area without finishing its
downloading, with the proposed algorithm, APs compute meeting time and communication dura-
tion between client car and other registered cars, and choose a series of cars to carry data client
needed, so that the data can be transmitted to the client at different time slot in Dark Areas (DA)
out of AP coverage areas. This scheme utilizes DAs for extending the downloading areas of the
client as much as possible, which improves the total amount of data transferred and minimizes the
delay. Also, we analyze the influence of changeable car speeds and give a solution. Simulation
results indicate that the benefits of the proposed scheme in terms of increasing throughput and

reducing the delay.
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A S 3 B S I R T IR B PR RE AT TP
fili. SEE S B AR SCHRC 14 ], & A B8 Y AP AiE
5 BB 800 m, W4~ AP B AHIE 8 km, £ & & 14
NI AP g E A N 3 8 55 X0 S PR .
R EAS E AR N 250 m. PREh T Bk Ak AR 1 s
YESN P 55 U Bly 22 490 g N7 3% 4% P 1 9 B a). AP IX
T #E RPN 150 KBytes/ s, % ) 45 40 B B F %%
MR N 50 KBytes/s. E# fE 90 ~150 km/h 2 [A]
BEBL A 75 42 3 A8 Ak b B 4 378 1k 1 1 5 Oy
b ALY BIFE 90~150km/h, 3 H4F & % E &
AT B E R P ARl 90 km/h.

Bl 7 i T E AR R AR . E AT A Poisson
I3 AT (A=10) I}« AN 5% AT PR B 8 3807 ¥ i SCHE 3 Y
DAL fR IR ] DSRelay J5 W&k #1500, 7R A
TR EO T AR 400 Has i AP sl 4T 5k
T AE 0~30s B AP IR 55 XN, 4 B9 F 208
JE & 150 KBytes/s. SR J5 41t K%y 6 min 817 H
X5 MR LKA, HR AT —1 AP KA 4kZ:
TEL AR BREIT —A AP X ZHT T Bk
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55.3 3880 14.2 1284 42.8
379.8 27812 13.7 7908 48.0
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M55 2 A LUG I E X B~ 2 & 9T AP JE
BB LG & T X EF R 2 SLUE 1 AP
SR 0 I [R]85 B B 45 8, D AT DLFE
— BT AP 815 X FERE S5 U B ZE A1 8.

TR RE XS AP 3k U B ZE A AR KA 5 .
B8 /R T HMHE S HFu R, WE 8 1L
YRR A 20 B H XN BT 4
JTMB ZEAT TS A=10 F1 5 B, F k49 F T
) 8. 5MB #l 9 MB. & 8&  7E B8 E A I IE LT
g HAREW Al K. XERE R T —
S AP A TE KR 5k B A 0] R 38 U B 22 LA
PRAUEF P AT B A v R 0T g A DR R BGE IR AL AR
T 4 AN A8 (1 B8 S R ST 1. IE 3.4 45 BT 43
BT« VR 1 5 B 32 1 22 TR R 1) ) B0 ol o o
FFEERABA S — H AR E E R % R AR
FEXT B B T 2 5 .
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proposes DSRelay, a scheme of cooperative downloading
based on dynamic slot. When a mobile client leaves a AP
coverage area without finishing its downloading, with the
proposed algorithm, APs calculate meeting time and commu-
nication duration between client car and other registered cars,
and choose a series of cars to carry data client needed so that
the data can be transmitted to the client at different time slot
in Dark Areas (DA) out of AP coverage areas. Also, we an-
alyze the influence of changeable car speeds give a solution.
This scheme utilizes DAs for extending the downloading are-
as of the client as much as possible.
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