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Proposal of Dynamic Distribution Algorithm
Using Both Communication and Broadcast Links

MASAHIRO NIsHI,t YOSHIMI OKAMURA,! TERUAKI Y OSHIDA,t
YUukio ArsuMitt and OSAMU TAKAHASHIt

In this paper, a new type of information distribution method adaptively using wireless
multicast and unicast links is proposed in order to effectively provide the future information
services. The future information services will be provided in the communication and broad-
casting integrated platforms where existent mobile communication systems and terrestrial
digital TV broadcasting systems will be effectively fused. What kind of wireless link will be
suitable for delivering data? The wireless multicast link such as the broadcasting link is suit-
able for multicast services to spatially distributed users. However it needs to wait for some
time to effectively deliver data to more users. Meanwhile the wireless unicast link such as the
mobile communication link is suitable for real time services. However when there are many
requested data to deliver, the unicast link may be congested soon. Our proposed information
distribution method can adaptively utilize both wireless multicast and unicast link so as to
reduce the waiting time until users receive the requested data. This paper shows the con-
cept and the control algorithm of our proposed dynamic distribution method, and computer
simulation results show the validity of the proposed algorithm.
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Fig.2 Characteristics of unicast and multicast links.
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Fig.3 Typical curves of user’s waiting time using unicast
link and multicast link.
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Fig.5 Time sequence example of proposed algorithm.
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Table 1 Simulation parameters.

Simulator OPNET Modeler (8.0.C)
Multicast link speed (R,.) 2 Mbps
Common link speed (R.) 1, 2, 5 Mbps

Access link speed (R,) 64 kbps, 1.5 Mbps
Link ratio (R,/Rc) 0.10 10

The number of data 4
Request occurrence

Poisson distribution
Cyi: 100M, Ca: 4.8M
C3t 1501{, 042 50k

Size of data (byte)

Request rate

1:1:1:1
(A1:A2:A3:A4)

02 DO0O0o0OOoooo
Table 2 Static distribution method.

Multicast Unicast
Case-0 (4, Ca, Cz, Oy
Case-1 Cl, CQ, Cg C4
Case-2 Cq, Co Cs, Cy
Case-3 C; Ca, C3, Cy
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Fig.6 Waiting time of adaptive and static distribution
method.
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Fig.7 Waiting time of adaptive method in the various

speeds of unicast access link.
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speeds of unicast common link.
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