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A Study of Non-inline FEC System for Efficient Reliable
Multicast in Heterogeneous Network Environment

CHIKARA SASAKI, ™ Arsusul Tacami, ™! TERUYUKI HASEGAWAT!
and SHIGEHIRO ANO'!

IP multicast is used for video delivery since it can distribute content to many receivers si-
multaneously. FEC (Forward Error Correction) has been widely employed to realize efficient
reliable multicasts. Generally, the multicast source employs FEC encoding using a common
redundancy rate. However, unnecessary transmission of redundant data will occur in high
transmission quality receivers in a heterogeneous network environment. The solution could
be to introduce selectively an add-on FEC system to both edges of the network segments with
low transmission quality to reduce the redundancy rate at the source. In this paper, we study
non-inline implementation of an FEC system, which is attached to the edge routers, pulling
only target multicasts to improve reliability.
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Fig.2 FEC processing flow.

LE

(b) DODOOOCQOOCOOOOTCPO Trans-
mission Control Protocold 00000
000D000ooooooooooooo
00o0oooooooooooooo
ooooooo!

(¢) ODOODOOLDOODODOOOOOOOOOO
Ooooobooooooooooooo
00o0ooooooooooooo

oooooooo

2.2 FECOODO

020 FECOOOOOOOOOOOOOOOOO
0000O00o0o0ooooOoooooooooood
O00000000oo0ooooooooooooog
000000000000 0oooooooooog
0000000000000 000O00ooOoooog
doodoooooooooboooooooooono
0000dooooooooooooooon nO
0000000 k0O0O0OCO0OUDOooUoUooood
oooOO0ooooooOoUoOoOoooooooood
o0o0o0O0o0ooooooooooooooooood
O0000o0oooooooooooooooooog
0000O0oooOooooOoUoOoooooooooog
0000000000000 0000ooooooog
000000000000o0oooooooooog
00000D0o0o0o0oUoUo0On/k0000
(n,k) 00DODOO

000000 (mn+nmn) 000000000
030007000000000000000000
OO0 mp 000000000 OOCOODOODOOO
0000000000000 0d0 nO0OD0OO0OOOOO
00000ooo0oUooooooooooooooog
mxnO000000000000000000O0mO
0000000000000 000O0o0ooo0oooog

x1 0000000000000000000000O0IPOOOOO
00 3000b000000o0ob00000o0n

/—/\_’_*\
[ Jfz ][]

m

Media packets

XOR calculation

o] o] - [ ]
I:l I:l .. |:|]Parity packets

03 (mn+n,mn)000000
Fig.3 (mn + n, mn) parity codes.

XOROOOOOOOOFECOOOO RTP OReal-
time Transport Protocol] 00 0% 0O OO D OO
Jo00000oooOooooOo rECODOOOODDOO
Jo0Oo0o0o0oOooooOooo 3sooooooooo
Joo0000oooooooooooooooooon
0o00ddoooooooobooooooog md
gooboooooooooboooooooooooa
00 l100ooooooooooooooooooo
m—-1000000000000000000C0CO
gooo XorROOoooooOoOooooooooo
0000000 nODO0OOQOOO0OODODOOOOOO
ooooo

23 0O000OO0O0OODOOOODOODOOOOO

oooooooo

000000o0o0ooooooooooooooon
gooboooooooboooooooboooood
gooboD0oooooooooooooooooodg
gooooU00ooo0 1ooooooooooooo
5Mbps 000000000 0O0OOOCOOODODODO 100
goooooooooooooooooooo .20
goodbOeMbpsDOODOODOOOOOOUOOOOO
godO0oOo1oob0OoooOo0ogoooooobooobooo
go000d 140000007MbpsDODODOOOOOO
Jo00o0ooooDoOo0ooooooooooooon
00000d 7Mbps0O0O0O0O0O0O0DODODOOOOOO
gooboodooooooboboooooooooood
Oo00o0ooooooooooooon

o0ooo0ooooooooUoooooooooo
0000oooooooooooo LANODOOOooo
Joo0ooooooooooooooooooooo
0000o0ooo00oO0ooooooooooooooo
goooooooooooOooooOoooooooo
J000 rECOOOOOOOOOODOOOODOOO
Joooooooooooooooooooooon
JooD000oo0oooooooooooogd FEC
gooboooobobooboooobobboboooooda



558 ooooooooo

RES—A T34
=29 / ¢ BRIELETLT
PR kg LT YAHEE

04 0O0O0OOO FECOO
Fig.4 Inline type FEC system.
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Fig.5 Non-inline type FEC system.
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Fig.6 Parity injection type FEC system.
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Fig.7 Redirection type FEC system.
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Table 2 Error correction capability.
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