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ABSTRACT

In this paper, en efficient broadcast scheme with acknowledged mode is proposed. Specifically, based on
stochastic pattern of ACK/NACK across all users and index coding, adaptive coding scheme with XOR operation
is used at the transmitter. At each receiver, packets are decoded using layered decoding method with already
successfully decoded packets. From numerical results, proposed index coded broadcast scheme is shown to be

more efficient than naive broadcast scheme in the sense of average total number of transmitted packets.
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Table 1. Mobile data rates during a week with and
without World Cup game

Week without Week with

WorldCup game WorldCup game
NAVER 495GB 8,372GB
DAUM 254GB 4,614GB

II.

ro

=2
==

2.1 Overview of index coding

Index coding-> 7182 0 7 7} Algx}ric) A 34 o
= decoding3} packet A HE Eg3h= 7|Holr} ol &
01, 279 AREALE 7AEle] A2k AR
packet X132} X25 Hholo}sl= Abalol| A X137} X2uHS
27k A4 0 2 decodingdt 745, X134 X2 5 wj2 B
W28 glo] X18X2E Bl oL Al A = o] v AF
20 2 decoding &t packet-2- ©]8-3}d L} A] packet-=
AE2 22 decodingdtA| Er} A=, index codingS
Zg3le] AAE SgE 23] 1H 2 E2L U= A
o]tk

=l o 2 A /S gk
PS-LTES A|%15= LTE-A system ¥ delay tolerant
service S 743}, K= AFEA} <5, P packeto] &5
5 53k AFA ]l AR EoE 9714, P AR
ZAprtel Fdsirkar 7P gt o] 2A4Ql 4E 9l
AF82] packet data buffer®Fo] A|gto] $l= 7102 7}
Aol

2.2 Xokst T

sdele] wejvr]o] AujaE 98 D23k dolE
packet®] 7§55 no|e} 3laL o|uf no] F%-38] Zrtar 7}
A& s B} FA1vbol| A broadcast WA 0 & G012 H)
o|e] & Hofrhar & wf K72 7 Al wtel| ] 2] Al 53]
2l packet2] decoding 1, ACK3} NACK 2] #¥3+=
random process 2] ergodicity ol 2|3} T2 A ol L EE-
HolA F}. o}el] Br]E F3lo] AlRIgH 7] 8 o}
oltjo] & glotsl K5 gict

Delay tolerant service S 12 3}7| wlt-ell 2k A8}
= 15-2] data bufferel] packet2 2F A A5l gk
ol decoding3}¢] ACK == NACK °| w2} data packet
< Tdte] Akt

2.2.1 Example 1. K=2¢¥ mf broadcast

scheme Index codingg & &2

K=231 73-$-of| E-Altoll ] A48k 4 Al data packet2]
FE nolgt Fan, nd TR B, A7kl whE
packet2] 4344l decoding 13-, ACK/NACK &l
-2 ergodicity & 53] o}l e} 7ho] vield 4= gl

A, $41 S|4 Al B 28 g} sjwol -
o= index codingS 2 4= §loB =2, 37| 3=
packet-> 10| 2 A F1Fghc}. Sl 19l Z ol =27 A 2
= A HA AR ACKS] Ao (LED

1501

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’15-08 Vol.40 No.08

E 2. K=2°]1 index codingS ¥ 74-$-2] ACK/NACK &l
of w2 s packet®] 7

Table 2. ACK/NACK pattern and corresponding group for
index coded broadcast when K=2

ACK/
NACK | PatternO Pattern1 Pattern2
pattern
Pack
acket GroupO | Groupl Group2 Group3
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Table 3. ACK//NACK pattern and corresponding group
for naive broadcast when K=2

ACK/
NACK Pattern0 Patternl
pattern

Packet Group0 Groupl
group

1™ user | NACK ACK NACK ACK
2" user | NACK | NACK ACK ACK
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Table 4. ACK/NACK pattern and corresponding group
for index coded broadcast when K=3

ACK/

Pattern Pattern
NACK 0 Patternl Pattern2 3
pattern

Packet
group

GroupO0 | Group1 | Group2 | Group3 | Group4 | Group5 | Group6 | Group7

1™ user |NACK | ACK |NACK |[NACK | ACK | ACK |NACK| ACK
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Table 5. ACK//NACK pattern and corresponding group
for naive broadcast when K=3

ACK/
NACK Pattern0
pattern

Pattern
1

Packet

group Group0 Groupl

1™ user |[NACK | ACK |NACK |NACK | ACK | ACK |NACK | ACK

2™ user [NACK |NACK | ACK |NACK | ACK |NACK | ACK | ACK

3" user | NACK | NACK |NACK | ACK |NACK| ACK | ACK | ACK
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