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ABSTRACT

Emerging service classes need an error control model which efficiently satisfies the requirements for each media
and application. However limited flexibility in the error control has been provided. Therefore we propose a new er-

ror control model which applies error control scheme per media flexibly with respect to ETL(Error Tolerance
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Level) and delay. In order to select the error control scheme in this model, the attributes of media(i.e., ETL, isoch-

ronism), the attributes of application(i.e., delay) and environment parameters(i.c., packet loss ration, network types,

connection modes of the application) are considered as effect factors.
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Fig. 3 Integrated protocol function and effect factors in the

sending block.
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Pre-analyzer
step@:determines whether error recovery scheme is
used or not.
If error tolerance level is guaranteed without any er-
ror recovery scheme such as FEC or ARQ.
{any error recovery scheme is not used. }

Else {some error recovery scheme is used. }
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step@:in step@, if it was determined that error re-

covery scheme was used, pre-analyzer determines
which scheme between FEC and ARQ is used.
If discrete media is sent,

{It is determined that ARQ scheme is used.}
Else if continuous media is sent and ETL is
guaranteed by FEC error control scheme,

{1t is determined that FEC scheme is used.}
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If it is determined that ARQ scheme is used,
{“CRC code” mechanism in error detection/correc-

tion code generation protocol function(PF) is selec-

918

ted.
If the connection mode is multicast,
{ “GBN" mechanism in retransmission PF is
selected. }
Elsc{ “SEL” mechanism in retransmission PF is
selected.}}
Else if it is determined that FEC scheme is used,
{“FEC code” mechanism in error detection/correc-
tion code generation PF is selected.

“none” mechanism in retransmission PF is selected.}

A0 9 Ao] W7 EE pre-analyzero] €]
B A9E oF M A2 Brg welsl
SRR

FAIE0) @ F Alo] H-A A}
If it is determined that FEC scheme is used,

{“FEC™ mechanism in error recovery PF is selected.

If connection oriented network is supported,

{“none” mechanism in sequence control PF is selec-

ted.}

Else if connectionless network is provided,
{“duplication/late discard” mechanism in sequence
control PF is selected. |

“none” mechanism in acknowledgment PF is sclec-

ted.}

Else if it is determined that ARQ scheme is used,

{If the connection mode of application is multicast,
{“GBN" mechanism in error recovery PF is selec-
ted.

If allowed delay is ‘sensitive’ or ‘moderate’,
{ “NAK"” mechanism in acknowledgment PF
is selected.}
Else { “CUM/AK" mechanism in acknowledg-
ment PF is selected.}}

Else if the connection mode of application is unicast,
{“SR” mechanism in error recovery PF is selec-
ted.

If allowed delay is ‘sensitive’ or ‘moderate’,
! “NAK” mechanism in acknowledgment PF

is selected.}
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Else { “SA™ mechanism in acknowledgment PF
is selected.}}

“resequence” mechanism in sequence control PF is

selected. }
Else if it is determined that any error recovery scheme
is not used,

{“none” mechanism in error recovery PF is selected.

If connection oriented network is supported,

{*none” mechanism in sequence control PF is selec-

ted.}

Else if connectionless network is provided,
{“duplication/late discard” mechanism in sequence
control PF is selected.}

“none” mechanism in acknowledgment PF is selec-

ted.}
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E 4. 9j 5 QoS B4 A H3sHE CLR.
Table 4. QoS characteristics and CLR per media.
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&3 103 2 A 7 1.4M 3.4%1077
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N9

www.dbpia.co.kr



HEBEREmIE '9%6—4 Vol.21 No.4

ES5 544 A 2% 3487 o5 Alo] Wiy TPDU 2§ WAl &
Table 5. ETL and TPDU error ratio per error control scheme of continuous media.

o ® e £ ETL TERnonc TERgxc M al
CEAMEE Y | 107 1072 96%107 ETL= ThRm,.c>TERH(
LY 10°° 1.02%1073 9.86% 1075 " TERuoe > ETL > TER e
<
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] MHE A
GB'\\ . gtL /\nm

@) B b) 241

¢ 3lM oty
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D26 &4 2 VISHE A4S 9stel A 4 gl WA
Fig. 6 The route of selected mechanisms for voice and raw video media.

a)Sending block  b) Receiving block
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Fig. 7 Thc route of selected mechanisms for CD/music media.

a)Sending block  b) Receiving block
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Fig. 8 The route of selected mechanisms for still image media.

a)Sending block  b) Receiving block
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od e &F A8 FY3iA ol o/ 3§
Fo] ¥t adeg £/ 4F"He o
F Aol Wy o 29 63 o)

o &8 (Hi-fi Audio)

ol W& 25 3 8FL 10759 CLRawork® 9
% TERnone®t TERppc= Z+zb 1.02%107°% 9.86%
10°%)1ng &3 & 3]88& FEC W& AHE
stejopqt R AE £ 9k

(2)d] SA4 ofx|
Wo g RE BAHE CLRuwecs 2 (3)o] Y
8t TERnone S 7313 X 69} 7o) AAte . o]m 9]

T 6 HEAAE wiA] oF GBS 2F Aol Wy
TPDU 2.7 HA4) 8.

Table 6. ETL and TPDU error ratio per error control scheme
of discrete media.
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Fig. 9 The route of selected mechanisms for graphics media.
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Fig. 10 The route of selected mechanisms for text media.
a)Sending block b)Receiving block
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T o Ao WY EL oy K 73 7t
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N SATA v ot M= 2.5 Rl /A L o) %
oA “TPDU CRC", A4 7151~ “GBN", %
1 7) gl A “sender-control NAK”, 9§ 3]X 7
Foll A “GBN”, 22]at x4 Mo 7) 5o A “resequ-
ence” & A g3tk AchE mdolM HE3 oF
oy M Lo 18ol A 9 T g 714 Abahs aw
eF 7] ool 7w ApE R il'ﬂ 6~100] ¥AH ¢ FH
Aol g A gk &, ® 7oA AdE CRC
S CRC, WSC _LF/] CXORS} 748 Wi £8
of 47 4G 9 =& U Esy gl

3L2] A &8 siman version 3.0-% o] &3t A 7=
Al @b QA E didoes Fasign) ke
7bad 1WA A s oh ekl A A9l 1}
]

~

o] A ubA ARRE vhebdl = BAAL el Q4 B8
Ho] vkl vejskivh AE 2o 24, CLRework
o 10748 A 88helal o) ek 032w E Y
AL R R RS a}lﬁlr & QFAM F 4ol A 915t
g oAl ZhA] w5 0] QoS Y48 A skt

1) HE A

Ad AN F FTzh ‘Q% *J;‘ = 2a
ozt mopw g
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Table 7. Mcchanisms provided in PFs related with error control in each Protocol.

A ¥ = A 3
TREd | 9w /A T s [ ANE S | SR BE T | 25 3% 0% | 2 A )%
TCP(TP 4) | CRC. | GBN CUM/AK. GBN. resequence.
3 UDP | none. | none. none. none. none.
XTP none, none, none, N none, S niorilei, i
header CRC, GBN, FASTNAK, GBN, resequence.
TPDU CRC. SR. sender-control NAK. | SR.
o ) L ) ”scnder-conqul SA. ) - -
This model | none, none, none, none, none,
CRC, GBN, CUM/AK, GBN, resequence,
FEC. SR. NAK, SR, duplicated/late
SA. FEC. discard.
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Fig. 11 Distribution of transmission delay according to the

distance.
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Fig. 12 Efficiency according to the distance.
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Fig. 13 Guarantee percent of error tolerance level per pro-

tocol.
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