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Abstract

We analysed the opportunistic scheduling method in MMR proposed by Samsung Electronic Cooperation and
confirmed the efficiency by simulation. We also investigated the relationship between the throughput and fairness
under the proposed method. The main objective of this study is to propose an opportunistic packet scheduling
method in MMR, which considers the QoS requirement of user. Using the simulation the performance of the
proposed method is compared with those of i) pure opportunistic packet scheduling method which doesn’t
consider QoS requirement and ii) packet scheduling method which only consider the QoS requirement, but does

not utilize opportunistic packet scheduling.
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4 27 0.000099 | 0.000074 11.479
65.104
E 1. Je Edy
EH_?AE On AIZE 1 Off A |
Source akE BE B (okts/sec)
= Y secC
(pktsjsec) | shetelel | stelsler | P
1 2279 | 01940 | 01455 977 |

Ec}t On 77F ¢ 7 =28 Poisson S
wEchy 7R T Q1o £ adpelr] Alest &
A mdE Ao sck

A Wzl Z71E 192Byte -2 1536bit e 713k
S5 HF dlele] $-& 1536%9.77 = 15Kbps oItk

32 AlEdeld A=t
£ A7 AlEdel4d
o 7= 3lgick

®dle ARENAES o¢]|-43}

3.2.1 AlBelolM Tiajofet
£ AEHe| el AHsRE Febeiet 5L the
3zt

3.2.2 AlElolM Znt
B OAEo)de the] 371 SRiox S
ek

- AlEHelA 1
3H AT
A& ub

QoS+ A3 meElshr] o2 7]
(Tc = 10003} QoSS &gk
-2 Throughput™ Delay ol

E 12, Agdeld et

Frame Duration (ms) 5
Number OFDM Subchannel 240
t, 100
e 60

UGS = 528 bit

nPS = 1504 bit

A =271 nrtPS = 1536 bit

BE = 1536 bit

A vla ik QoSuke- ae g AAEH o
Ae Asd gL z2a Qe s FolA
of =#olviel UGS W, oPS @, nrtPS
it ey BE w02 A4dt thihg
AAsk}

- AEHeA 2 ¢ 7 A|IERE S Q(),
=123,4), @] K'7F ®Ha] il ulet
Throughput®} Al f3H 7l 2F A
Alzke] w3} Sl g Al H gkt

S WA K'E 24 A2 F Q)
|A YA Throughput=}h A8~
A 2ol A|7ke] W3} FolE A
G # ask=s 4 3 Bl e
AT Rt Wi3AA WA B 3
275 AAA QG A 2 wzteE
Hrgirh & QQ), QB) 1B QW+ A
Al71a Q) #He wWIAA Wi A
E AEla f3el vkl AAjsisich

Hood

D AlEdEeld 1 2%

A%E = 139 goke] slgeh Throughputs-
AEHeld 717F Bot A4H F Bit ¢& HEH=
o 713" 2AZE wbgel Qosuhe e’k vk
o wlsl <F 125% Fool #igch ol 7|3A
»AZE who] A% @z Fale] F& oIy
AR Fe) Aeditie 24 e gddt
ZAzfolrl,

A QoSel #Zl A% AAAZRE: BH QoSE
T3 2A1%8 o] UGSS nPSolxds ]33
2AZY et U vehd vk rPSt BE
dre A vehda slck QoSE 2 2AE
g upol|A] UGS rtPS+E nrtPSvt BE Hrf 941
Hog Hg 718E Foiuty] wfiel Azl AF A
A Azke] GA el 712 9eds] malch wi
o nrtPSHt 3] BES] 7ol Ad $-AEeoll4
T AL QosE aEd 2AIEY Hbge] 7]sA

13, Ageeld A} |

Delay time(sec)

Throughput
UGS |RTPS [NRTPS| BE (bit)
QoS 0 0.02 | 1.584 110.945]169,107,584

Opportunity | 0.017 | 0.051| 0.988 }0.199 | 190,286,176
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QoSE w23t 2AE= vPHL Throughputelte
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AAE AEE 83k AE|AES] QoSE BA
F & SIARF U2 Throughput& Zrsfjo} 3.
| He] 2AEY wPEE H9s] aed
o] Fegh B Aoie olF fF] &+ £
7o sEeel K9 Q(HE Esld o) Sl o
g 2L A B4 2, 394 Fa)sleich

2) AlEHe)d A 2

AIAE F 14¢] 82Fde] sl%ick 4 Throughput
S AR K =2 7} 7P 88 @ S itk o)
£ K7} 30t 40 ) K' = 27} Br) B o
| 71814 2AERE o83l A 73S 4] o
Foll AHE8o] B& Syl glh

A7 A 2] AR AR UGsSE K g
of 7P 0o vehdrh ol UGS WEEe]
K 3ol Fasp 4 29 92 A 7138
A7) wEel @A Az ®melch nPS WEEL
K = 20 ¥]8) K* = 3, 49] A% AL Ad A7
o] Folvh= Zlez Jehgdr) o)t K = 204
UGS &8s} nPS gyt xjad Azte] &4 AIA|
8l O(sec)} 0.02(sec)E EFsld $AA-2 = A%
713)& Fofuto} rPS] FHZ Af A Azt &
A fA=E e K = 3 2o
ot 8 BE @R 2 Y92 uH Hug
rPS A7 AL A Azle] FrishAl =Hoh 9
nrtPSe} BE ©2e] 7l Af AL K gl £
713kl wt sehvke Aoz Jehd K el 3
2L 4olxe AS AAAZe] FHE dAAE =4
g+ nrtPSY} BE ©@Eo] 4 Aol Azle] 34

o

¢

E 14, AEHeld A2

7P AR el glE UGS © (AAdeze
QAR7} 0 o)BE UGS =2 i ok &) o}
rPS whiuc) A AEE /R ER A7l AF
2] A7k aser He Aoz Bl AT
K =3 3& 4olde K = 20 nlsl A% &89
Throughpute] 27| wlie] ZE wHEe] A4 7]
37} ZER ole Af e FHel AR
nrtPSY BE ©HE9] AF Ad A7t FHE &3
et A2Hoeg K = 3 F& 494 mrtPSY BE
SHEE AL w99 MdEFR AAF<A
Throughput ZHiehHe G3EE o] Bo] wel A%
A A7) Frbshe Aoz vehdet AF K =
2014 Throughput®=. 7} =3 7l A% Xl A
e 7P GA vehdar gk

£ AEHelA 29 Ade 7|3H 2AE W
7 QoS ¥ 2AEE WS AAs E£¥st
o] A48 739 Throughput ¢J} QoS o4 "t
HE ARE 4S5 S 2 £k

Al EHolA 204 A wtEsele AFE B
FE K =29 74595 A8 Bx AlEEelAl 1
A% F QoS & xEdt ~AEY W v|aHR
w Throughput oA+ 12%9] S7P1 sl Al A
7+ UGS, 1tPS+= ¥]31A| % nrtPSY BE + 23]
] A 8 ashe ZoE vepgct 7)3H &
AZeurs o]43k vhHel viws| 2 Throughput
2 02% Aashedl axxE 2AA7R UGS}
rPSollM A3 Fashe Zed Jelds artPS
o} BE® HISEF A#E Mol Ff

3) AlEHelAd A7 3

B ABHeldedE K = 42 2RI Q)

-5 W3}A)A Uz PaA] Throughput 3 Au]2 #3
W oozl A A A7k Wl Folg: A Hg)CL
QG) @ H3hke 47 3t Foll 3= 34 A7lz 3
vzt W3l Azprs B4 s AR Q)
3 9 e Awugicl AEHeld A
¥ 15, & 16, % 17, % 18] 29ke] st
g 4 7bs dAAA QG sl wE

M lo

Q) Delay time(sec) Throughput

UGS ntPS nrtPS BE UGS rtPS nrtPS BE (bit)
K'=2 0.000 0.020 50000 50000 0.000 0.021 1.105 0.216 189777536
K'=3 0.000 0.020 2.000 50000 0.000 0.032 2.225 9.160 189055616
K'=4 0.000 0.020 2.000 5.000 0.000 0.034 2.843 12.279 171967808
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= MMROIA QosE 1 7(3 A A7l A E Wy

E 15, AEHelA Az 3-1(Q()H7)

(010)] Delay time(sec) Throughput
UGS rtPS nrtPS BE UGS tPS nrtPS BE (bit)
0.000 0.020 2 50,000 0.000 0.032 2.225 9.160 189,055,616
0.005 0.020 2 50,000 0.003 0.029 2.308 9.679 188,888,048
0.010 0.020 2 50,000 0.005 0.029 2.245 9.232 189,004,784
0.015 0.020 2 50,000 0.008 0.029 2.247 9.145 189,093,968
0.020 0.020 2 50,000 0.011 0.029 2.174 8.873 189,173,744

# 16. A2 23t 3-2(0)%7%)

QQ) Delay time(sec) Throughput
UGS rtPS mtPS BE UGS rtPS nrtPS BE (bit)
0.000 0.000 2 50,000 0.000 0.020 2.360 10.090 188,645,504
0.000 0.005 2 50,000 0.000 0.023 2.375 10.032 188,733,056
0.000 0.010 2 50,000 0.000 0.026 2.372 9.734 188,728,448
0.000 0.015 2 50,000 0.000 0.029 2.372 10.051 188,685,440
0.000 0.020 2 50,000 0.000 0.032 2225 9.160 189,055,616
0.000 0.025 2 50,000 0.000 0.035 2.239 8.979 189,101,792
0.000 0.030 2 50,000 0.000 0.038 2.273 9.311 188,980,544
0.000 0.035 2 50,000 0.000 0.041 2.279 9.323 188,985,152
0.000 0.040 2 50,000 0.000 0.044 2.178 8.787 189,180,224
0.000 0.045 2 50,000 0.000 0.047 2.231 8.956 189,106,592
0.000 0.050 2 50,000 0.000 0.051 2217 8.865 189,118,880
E 17, AEreld A3 3-3(Q3)7A)
Q@) Delay time(sec) Throughput
UGS 1tPS nrtPS BE UGS rtPS nrtPS BE (bit)
0.000 0.020 1 50,000 0.000 0.033 1.900 10.317 189,006,464
0.000 0.020 15 50,000 0.000 0.032 2.058 9.612 189,069,440
0.000 0.020 2 50,000 0.000 0.032 2.225 9.160 189,055,616
0.000 0.020 2.5 50,000 0.000 0.032 2.474 9.409 188,898,944
0.000 0.020 3 50,000 0.000 0.031 2.503 8.309 189,167,744
0.000 0.020 3.5 50,000 0.000 0.031 2.592 8.106 189,232,256
0.000 0.020 4 50,000 0.000 0.031 2.779 8.302 189,200,000
0.000 0.020 4.5 50,000 0.000 0.031 2.838 7.624 189,359,744
0.000 0.020 5 50,000 0.000 0.031 2.762 5.928 189,599,360

E 18 AEdold 7} 3-4QU)H7A)

QG Delay time(sec) Throughput
UGS tPS nrtPS BE UGS rtPS nrtPS BE (bit)
0.000 0.020 50,000 3 0.000 0.026 3223 0.980 189,776,000
0.000 0.020 50,000 3.5 0.000 0.025 3.154 1.006 189,776,000
0.000 0.020 50,000 4 0.000 0.025 3.073 0.997 189,776,000
0.000 0.020 50,000 4.5 0.000 0.025 2.860 0.933 189,777,536
0.000 0.020 50,000 5 0.000 0.025 2.661 0.860 189,776,000
0.000 0.020 50,000 5.5 0.000 0.024 2.440 0.797 189,776,000
0.000 0.020 50,000 6 0.000 0.024 2.193 0.707 189,776,000
0.000 0.020 50,000 6.5 0.000 0.024 2.035 0.650 189,777,536
0.000 0.020 50,000 7 0.000 0.024 1.846 0.565 189,776,000
0.000 0.020 50,000 7.5 0.000 0.023 1.569 0.450 189,777,536
0.000 0.020 50,000 8 0.000 0.023 1.505 0.445 189,777,536

255



EA1843]=F-2] °09-03 Vol. 34 No. 3

Throughput gte] #H3E Argich UGS s}
PS T A Q)T Q)] Hazmlm
Throughput Zt& A9 ¥z} ¢gle Ae=E viehyt
o} wigel| nPS whie] A4 QB)zrel ks
Throughput 3te] Zidh= 7122 BE 9 AS:
Aashe Aed el

UGS 23} nPS =% 12]3 nriPS wHee] 7
38 Tk A QG FE F7F AT A
B2 E olg3le sl A AE Ad A7w
Solve A& vehdtl ole QG ol Fsh
A AZl AE AD Azke] QHE I3l Al
el 23 A% 71318 7 FEo] oAz uhd
ol A% 713E X ZAY 7134 2AZYe 3]
AF 7158 M #880] EoXlrg g ZHx
2 Helch wig j o]9)e] Mu|AE o)gsle
A9 AGAZEE AiEg]l Hkaleleloz zaA
ZHashs 33e Btk <2 UGse e sk
FAAQ] QDS 771" UGS e 7]
A% Al AL F7) sk ubdedl ntPSY} artPS
Z2]3 BE @9 A Azke thr 3hashs A
22 vehdehE 15 3%). 39 BE 92 Q@)
ol 7t E4F 9318 BE whie] AL x4
7R o adle A0E JepdtiE 18 3.
o] £1¢1-% Throughput®] Z7lllA Ao} 2 4 q)
o} o2 F9e} 2] BE 929 QU Z71tel
w2} Throughputo] 92.1%04 922%2 thar 27}
grt. o] BE ©HEe] A 3 Ay} Fold
o AE713E 53] o o)z <ls A%
FEo] v FolAx A AS A AL Faz
oloJzlc}. UGSY rtPS, nrtPS 9] 799l e
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AAZE Za AL el widel uGs
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