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2.1
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1 1.5 Mbps

0.9 Mbps

3 1 1.8

2.2

[2], [3], [4], [5]
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Fig. 1 An example of broadcasting situation under simple

method.
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2 FB

Fig. 2 An example of broadcasting situation under FB method.

2

Fast data

Broadcasting (FB) [6] 3

FB

5.0 × 3 = 15 Mbps S1

S1, S2, S3 3 1

1

S2 2 2 S3 3

4

C1, C2, C3 S1, S2, S3

5.0 Mbps 2

S1 S2 S3

S1 S1

S1 S2

S1 S2

S3 S1

1
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3.

BroadCatch [7]

2K−1

K

HB (Harmonic Broadcasting) [8]

N S1, · · · , SN

Si (i = 1, · · · , N) M Si,1, · · · , Si,M

N C1, · · · , CN Ci

Si,1, · · · , Si,M

24 Mbps MPEG2

5.0 Mbps 60

N = 67 67

BE-AHB (Bandwidth Equivalent-Asynchronous Har-

monic Broadcasting) [9]

Heterogeneous Receiver-Oriented Broadcasting (HeRO)

[10] 1, 2, 22, · · · , 2K−1

K

K

Optimized Heterogeneous Periodic Broadcast (OHPB)

[11]

CCB-CB (Contents Cumulated Broadcast-

ing Considering Bandwidth) [13] CCB-CB

[14], [15]

4.

4.1

3 2.2

FB [6] 3

t1 5.0 Mbps C ′
1

S′
1, S

′
2, S

′
3, S

′
4

t1

t2

t2 − t1
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Fig. 3 An example of a broadcast re-schedule under simple

method.

�
�

�
�
�

�
�

�

�
�

�
�

���

�
�

�
�

�
�

�
�

�
�
��

�
��

�
�

�
�
� �

�
�

�
�
�

���

���

���

���

���

���

��������	


�
�

�
�

�
�

������

��������	


��������	


��������	


�
�
��

�
��

�
��

�
�

�
�
�

�
�
�

�
�

�
�

�
�
��

�
��

�
��

�
��

�
��

�
��

�
��

�
��

�
��

�
�

4 SCT

Fig. 4 An example of a broadcast schedule under SCT method.

4.2

Seam-

less Channel Transition (SCT) SCT

FB [6]

FB

FB

4 SCT

15 Mbps 5.0 Mbps

FB

4

3 FB

1 1

k (k ≥ 1) 2k−1

C1, · · · , C4

C1, · · · , C4

S1, · · · , S4 1 : 2 : 4 : 8

4 SCT

t1

C ′
1 S1

t2 S′
1 S′

1, S
′
2, S

′
3

S′
2, S

′
3, S

′
4

3

4.3 SCT

SCT FB

SCT

SCT

4.3.1

SCT

4.2

5.0Mbps

4.0Mbps

5.0Mbps

4.0Mbps

9.0Mbps

5.0Mbps 1

4.0Mbps

4.3.2

SCT
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5.

5.1

Hierarchical

Real-time Broadcasting (HRB)

HRB

5.2

•
•

•

•

•

SCT

SCT

5.3

1

B

B′

r

Si i = 1, · · · , n
S′
i i = 1, · · · ,m+ n

D

n n = �B
r
�

m m = �B′

r
�

di Si i = 1, · · · , n
d′i S′

i i = 1, · · · ,m+ n

Ci

C′
i

b Ci

b′ C′
1

1

•
( 1 ) n C1, · · · , Cn (1)

C1, · · · , Cn b

b =
B

n
(1)

( 2 ) n

Si

di

di = D × (1 + b
r )

i−1 × b
r

(1 + b
r )

n − 1
(2)

•
( 1 ) B′

C ′
2, · · · , C ′

m b C ′
1 b′

B′ − b× (m− 1)

( 2 ) m + n

S′
i

d′i
(i) i = 1, · · · ,m
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5 HRB

Fig. 5 An example of a broadcast schedule under HRB

method.

d′i = D × (1 + b
r )

i−1 × (1 + b′
r )

1 + (1 + b′
r )×

(1+ b
r )

n−1
b
r

(3)

(ii) i = m+ 1, · · · , n

d′i = D × (1 + b
r )

i−1 × (1 + b′
r )

1 + (1 + b′
r )×

(1+ b
r )

n−1
b
r

(4)

( 3 ) d′i S′
1, · · · , S′

m+n C1,
′ · · · , C ′

m

C1, · · · , Cn S′
m+1, · · · , S′

m+n

C1, · · · , Cn t0

S1, · · · , Sn

5.4

5 HRB

4.2 15 Mbps

5.0 Mbps

5.3

(1) C1 = C2 = C3 5.0 Mbps

(2) 3

t0 8.0Mbps

C ′
1= 3.0 Mbps, C ′

2=

5.0Mbps 2 (3), (4)

C ′
1 S′

1 C ′
2 S′

2

C1, · · · , C3 S′
3, · · · , S′

5

C1, · · · , C3

S1, · · · , S3

6.

6.1

HRB HRB
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Fig. 6 The waiting time and available bandwidth.

SCT

6.2

6

“HRB”

HRB “SCT”

SCT HRB

5 5.0Mbps

60

30

8.0Mbps

6

HRB SCT

HRB

SCT

SCT

SCT

12.5 Mbps HRB

9.3 SCT 27.4

66.1 %

6.3

8.5Mbps
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Fig. 7 The waiting time and additional bandwidth.
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Fig. 8 The waiting time and update time.

6.2

7

“HRB” HRB

“SCT” SCT

7 HRB

S′
1

SCT

HRB

12.5 Mbps HRB

10.9 SCT 20.2 46.0

%

6.4

7.5Mbps 6.2

8

8 HRB

SCT HRB
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Fig. 9 The waiting time and request time.

SCT

SCT

SCT 40

FB

20 26.7

6.5

15Mbps

6.2 9

9 HRB

10

SCT

SCT HRB

HRB

6.6

15Mbps

6.2 10

10
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Fig. 10 The waiting time and playing time.
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