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A Packet Scheduling Algorithm and Efficient Framing Method
for Next Generation Wireless Communication System and
its Performance*

Jang Hyun Baek** - Dong Hoi Kim***

B Abstract m-

In this research, we propose packét scheduling algorithm considering different QoS characteristics of real-time traf-
fic and non-real-time traffic in the next generation wireless communication system serving the multimedia traffic and
a new efficient framing method cooperated with this packet scheduler. When the selected traffic classes of the selected
users are transmitted, our proposed framing method can increase the number of serviced traffic classes by mixing
the many different traffic classes within one frame considering data rate decided by the allocated AMC (Adaptive
Modulation and Coding) option. Using this proposed method, the fairness among the traffic classes can be achieved
and the system performance for fotal throughput and delay can be enhanced. Simulations are performed to analyze
the performance of the proposed framing method. Our proposed packet scheduler and framing method will be applied
to the next generation multimedia wireless communication system serving many traffic classes.

Keyword : Packet Scheduling, Framing, Quality of Service, Multimedia Traffic
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AAd HEutel o FEAAAME A7
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mtle] Egge Adsior dh #HE AL AL
4318 AAZ EPs ANz B3 Egue
Balol Aul2sEAE AAZE BT gajrs
A A 7Hdelay) S ZANFIT HlAAZE 2T AL
|AENAE F&(throughput) & Z7MA71+= &
Aol dmaZo] Wasith 87 AN A
o g3 gk
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golt}, mWaby A ¥ HolHY¥E A7t
2 Uy 78 & gtk

o A AAZHdelay) : AHEAZE Au|AE 8 F ¢
T AA Au|2g @] N dqrtA des
AlZE

7153

&

g gueEH Agste Lo gistd g
Zledt). 4goMe AEYeA 2 AEN o

o

sto] Ayt 5o 2o wE AlEdold 2
HE 7lednt A ge s 6FolM B =29 48
< 7ledn

2AIET

2.1 CHet Al2H

£ AdFdAE 3 10Mbpsd] AEEEE A
3= HSDPA Al28lS dides szl 2AE%
W9z A HE Attt g

IMT-20002] #& 71&& 3GPPS} 3GPP2o|A H5
3E FEst e, ofE ¢ 717+e WCDMAS}
cdma20008} F 714 &S AAT o|F FFde
FAHolE &AM 14 FAdolH AMul& 8
Tl #8317 A8 2ot o 2 dolg el HA
dolg HEE 7M5sA ste BF LS AlF
At a8s B2F Ade ZTgE 3GPPAIAME
HSDPA(High Speed Downlink Packet Access)&,
3GPP291 A+ 1x EV-DV(EVolution Data and
Voice)& A ¢rstdth. ot & IMT-2000 ©]F
HA dlolee] AEE At AL, v LA
Alzdg el gt ole|@d AlA~E F 2 d
Toll A= HSDPA Al2€& oz AR 2AF
g Uy 2z 74 EE AdstaA g
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g 71 Aok

HSDPA Al2®& 3 10Mbpsd] A$E%E

ol of

]

=R
=



A o1 FEAALEE AT AR &

l%% :LEI

Z3 L84 =AY 74 Y 2 4% ¥4 3

¢dma2000 1x (Release A) EV-DO(HDR) 1x EV-DV HSDPA
AFEHY £4+dlolE dloj & &+dod $/3+dlolg
3 gole 1.2283Mbps 1.2288Mbps 1.2288Mbps 3.84Mbps
Hy| dlole] AE & 614.4Mbps 2.4Mbps 3.0912Mbps 10Mbps
534 A4 RFYF 3.3 A4 kil
A2dT7A4 Upgrade Upgrade New New

E=2 &1 9tk HSDPA A|2€<& IMT-20009
WCDMA AlH| 29} 58 dEaE ALt 3
Edte e HstER AHEAE S EEAE(De-
dicated Physical CHannel, DPCH) A}-&xzls} &
o] 753t} 3 IMT-2000 A28 ¢Hgk &
F3'd (Downlink Shared CHannel, DSCH)-& 7
gkt 14 43 3% A d(High Speed Downlink
Shared CHannel, HS-DSCH)& AR&-3tc}1]. A
2A &2 Node-Bel| $1x135t=, F= Jae e}
A WEZ B 39 4E gElde vledd
AMC(Adaptive Modulation and Coding) 7]%5& A
o8bi[2], 719 ARQ 713l 1A oF AA(for-
ward error correction) 719-& 2§l combining
s /e 5% A5 AAS 8 7(Hybrid Auto-
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£ A7oA HSDPA A2dle oz #letst
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ARste ALE AR QoSY Al2dl +&
ZA7RskeE F2% Axjoltt. 71E9] fEHY &
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Zh= A}%XV} HolH & A4e 4 Ak HaF A%
28 2 A4t il gt 7+ 1D)=1-1/T,) -
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Real-time voice
data buffer

pit)y= argm,ax(W,- L

Real-time video
data buffer

User 1
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Non-real time WWW
data buffer
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B =Folx¥E OVSF(Orthogonal Variable Spread-
ing Factor) 229 42 A 12711 AA%d 2
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40 wet AF7Hsd volHES MR vadd,
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% dlole &3 7lEd] A 2dg Fesd 9

fu

3 A4 dojEH &S I Fol AMC |49 @2
A4 7Hee dolg & v vlaste #A4E w
BaRog £334 "k 47 #4-& dEsted A
dd EY Fxo & AErHsd wolE &<
o] AMC 340 W& A47hs3 dojggrdg
A =5 4z ey FHaE FEI}E FE
A5 ¥gete AUARE 42 EdY FY 2
F713 Fof| gAse ZHYS FAG 4rie
Zo] & A9 = Yol te EFY ZY2E H
A o EfY FYP2ES FEIE ArE 47
o] AR 59 e F718te £35S0
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T 4 om
N
ofN
N

3.3 Alst AMC optionz} H|otste =g
T 2y

EYAdL 7|NF7 AH8A EHuld Alo]g) RF
Az e e 48 wuzx % 39 a2lu 49
il Ao g Fasfof gk A HE& 7L A
2 8 (packet error rate)& 2337 $35te] A
& A5 g A F(ARQE AHEE = Qi £
=EdAE 71ATe] et Ald A E(perfect
channel knowledge)& 7Htt 7Hgsta &5 wt
B 87E 33K etk B =R AR
convolutionally coded modulation® 2= AMC W
He <E 1> vehiich <& 1>9 AMC ¥F
£ 0019 HA /&S 95 SRS ¥R
ARsAT dE &9 41" SIRY #el 709
11.0dB Alo]d Z$-ole AMC <4 3eA4I7 A4

Ho] QPSK WzW3 3/4 398 (coding rate)S
AHEEH o] g Af e dHolEH &L 360
bpso|t}.

<E 2>E <H 1>¢ AMC o A3k At
t ¢ugdFL FYPshe 42 RoFL <¥ 29
g A thgee] Al 2 B Fao) oig o
A 2AEY F3 o HF Add AHgx DeE
10012 olo] g3te EHY FHPiE A &
% Eegjgolr}, o] A9 Megd AMC 48 3¢t
Aol A% 7Hse dlo]H-&2 360bpsldl vl sl
AA &4 g A4PE o AF 45
o|E-&2 100bps7t Ett. webd A Zede
AHEEHA g3 71EY WS o8 Aol 260
bps Ahgde] Bu=Ee AAE ZgsiA @t
Aol Akg WEE o] &3PH F M Ho|E &9
A47Hs3 360bpsEtt 27 wEd) AX7 &4
Edfgy A7 vt EHE Zy o) F)8t
o] ¥ 350bps HolE&7HA] Ho] 7MsstA H
o] 10bpse] 2HIuke WulsiA fokh ‘

{E 1) convolutionally coded modulationg 7IXl= & 2=

AMC option FAE SIR ZHdB) Hzur Coding Rate | Transmission H|°|&&
154 00~40 BPSK 12 120
294 40~7.0 QPSK 12 240
394 7.0~11.0 QPSK 3/4 360
497 11.0~135 16 QAM 9/16 540
59HA 135~185 16 QAM 3/4 50
69A 185~ 64 QAM /4 080
(E 2> AMC EE 0|88 28 of
e  Ed" 242 7t @99 EdY ZYAE| ) 99 =2y Framing®|
User ID (4§ "ol &) (Al 97T &4 2o BE dojEE |  AHgdy
" AN 24 AT HY L. 250bps o)
(100bps) BN WWW 100bps x
ﬂ%l_olg%; 330bps
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4. Agdeld 2 A5 £4
1) E2lY 2

411 AAZE &4 A2 EAY

(29 41e 24 g H2E(bursty) S4&
Asl7] ¢18 ON-OFF Ed8 BoF3 gt o
7164 ON F3toli= dolE 7t EAsta OFF 3¢
g HolEit SR gEth <E 3>9 e
g} gol metk ON 73+ $¢ 72 0mse] Z# Y
vlch 2Asie} FA Elo]E &2 3%bps7t HES
HHAIZTHO, 101,

ON state OFF state

I

(E 3) 2A EiE 2Y mjajoiet

4
4

»

Information types Mean
Average ON duration 10sec
Average OFF duration 1.3bsec

Voice active factor 043

Voice coding rate 32Kbps

4.1.2 AAZ vltl e Eeid]

(2] 5= AAZ YL EY 29§ Ho9F
o gtk A T= 2RY ZYLY F715 Hed
o B =RAE 714 TS vy 45% F7=2

o}, [ 5lolA B el go] 4zt =
A9 13" F£o HAES PR 44 o)
Z9 )= vitlQ 3He Wzl wE} HAH
(bursty) E4< 7HA Aok o8 AR 271
el =gl viol dE HAEY =2 AL A
v® 313 E(truncated Pareto) #X2 &gt} 32
kbpse £EE 7HAE 22 HY2 EFge g
AR 29 getuels <E 4> 7lestdnlil
<E 4> <FE 5>AA k9 me HA 3EE FAA
azlet o 348 HA Av|olth BF oE FHA
A7)9] PDF %S veRdt

Packet Packet Size
Coding Delay
(2] 5] AlA|ZH HICI2 EfjEe st ExfY 2d

413 ¥ AAY www EHY

v A7 WWW EgY 2de (0¥ 63 22
Fz2 Hol k. WWW & Au|zdx 3
A Y 2x2 2d3o] @ & vk A7t
37 7183 AR 59 AL A 2XE BET
UDD(unconstrained delay data) 144kbps$l WWW
Edg wdd i 54 FHueEs <& 5>
UERTHI2). <E 5>l B bie} Zo] AE
#olA AIZES Fol7] $jst HA & Aol 74
L 265PsecE A3HT}

(® ot ~E2|Y EdfE =Y niEiHE

Information types Distribution Parameters
Inter-arrival time between the beginning of each Deterministic 100ms
frame (Based on 10fps)
Number of packets in a frame Deterministic 8
Packet size Truncated Pareto k= byte, m=125byte, o= 1.2
Inter-arrival time between packets in a frame Truncated Pareto k=25ms, m=1256ms, @ =12
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WWW-application service

Yy

A

‘Reading "
Time

Packet Call

[3Z 6] HIAAIZE WAW T3l MH|AE 95t

-
-

Packet Size -

i

oy
L

Packet Arrival
Interval

Ey 29

(E 5) W SE Ei 2dof Cigh metmet

Information types Distribution Distribution Parameters
Number of packet calls per Session Poisson : 5
Reading time between packets calls Exponential 2.65%2sec
Number of datagrams within a packet call Poisson 25
intgc—lz:gl \C’Zlu)me between datagrams (within Exponential 0.0277sec
Size of a datagram Truncated Pareto k= 8l5byte, m =66666byte, « =1.1

42 ANAH 2E

421 7|AZ3} o] 5F 2.

Be NEdold +4e o8l & A9 A
deEUE A o] mFEYon N2 A =
e Fheu AN FHAT <F 6> o] o]F

o 7 Mo FT REEHW 7] oF LE:
[minimum velocity, maximum velocitylel % &
30 Eg o)F W o £Eoh} [minimum
degree, maximum degree]o] #%5 E¥3= ZoR
AQETHI3), BHe) el shtel o] g4t 37t
A Efye] Bge gz WAt T
E3F T4 Aqde] A2EAL 083 go] e

h RE Z|AFo2RE AR HuldEztx9 A
ol

L=128.1+37.6Log\y(R),R in km

(E 6) AlEY0|M &H
Parameter Value
User distribution Uniform
User speed 3~100km/s
Cell layout Hexagonal grid, 1st tier
Path loss model d7% a=4
BS total Tx power 12W
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4.2.2 SIR A& :
FAE g ae Az o) 7ZH8(SIR) g2 o
&3 e Aoz wEHL)

ij ) ij
N;

B rdoe £, |5 o)

i=li#j\n=1

SIR=

o7|elA Py ot Chp ke 242 iR 71AF]
= oA AR FEEa F4 YR AdE
vebdo, ¢ N iR 71479 F AMRAL
£ 9ujstn BE Al=9 Wl e 71AFY FE
Yehdoh. E3 g SgYa AuAFE 9n
t}. White noiset interference kol ¥]3te] 423
Z7] o] B ApoXe nesA goH Eg
pilot signale] A A& 20065 AR gcta 7+
et

5. Algdlo|ld At

B dTdANE AAF 2AEF Y sl =
e 74 el oE A% ¥ste #Fsr] At
o AEHoAE Fhste] Add WEA VI W
2o A5-& HAEsAth 7IE AL dgd AL
Ao} & 7HA EdY wjHT MAC Z&H A<
TFasE 718 =Y 74 WEE ol 88k A
S ZH7In AGE WAL o] Tyl vl o
g 7t Edgo] I ATE ¢ IEF ZddE
TRk A& AT F R Y 25 #3
2AEY PES & =AM AXT WS ol&
Ak B =RoA AdE 2AEY LnHFL
71&e olm EAste gnEFE HWHE AHolVl

& 7)E $H e Aol7}t BEetx] dry. whet

W B ALgAL F7bel 1Y A 84 AHE
2o g3k £ ZrlEA e 2y Zga

- 253

So o Fee WA BaRE AL & 5
22 AR S B2k e S Avud
AN WL EAGT LA WWW EdT9)
Agole A& FAus A FAdAe &
o) A BB $5UL & 4 Yk

AR 7 oS AAE $AEe] Fe AN
2 g4 EdE Aulzal gu2 A2 H
o EdjE3 HAN WWW EAHE Ag A
A

&2 8Mbps7HA F7FSEARE AAIZE BlY Q. A
A wAAE WWW ARERES] o= 05
Mbps ©|8t2 Hojxt} ol A 54 EH
S S o2 AFd we £ E d4olA
vhep o] W2 EdY Y250 U s
& 4B ooz fAGA Ao AR
Fol Age Fe Wk 1T 2aot ok

rg g

-
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9 -6~ Voice traffic by existing scheme
[ —w— Voice traffic by proposed scheme 3
sl - @~ Video traffic by existing scheme
—e— Video traffic by proposed scheme /I"
- 7 H -~ WWW traffic by existing scheme
’g —e— WWW traffic by proposed scheme /
o 6 z
£ /
5 5 —
2 _/
o 4
3
3 /z\
S
> .l
2 ™ \\.‘ > \
1 ~ S _
~
0 g N e
100 200 300 400 500

Number of users
[ 7] AR E710 2 +E2| W3

A FF A4 AdL A el ZE A S
e FHE Adgs Arlad F AR 2y
T #eE AYHUHI3] F3 2 =79 AEH|
Ao A AREE Hd Ad e 7@ AN 24 E
# 9] ZB9ole Omsec, 123 AAZ HHL E
By} A $ol= 200msecE 7HEIAL 1 049
Ade] LS HAEL EHETA 7HFSSTh
(9 8}& Bd AAZ &4 Edge Ffdde
Agrate Hst 71Ee wgo] E Aolrh YA
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B e oo

AAIZE v EfYe] Aede AT HT Ad
o] 7]& WA rthe At o] A 2A Yl
FE & F Uk & B0 AHA] 71 4007 <
735 AR Y AH| 28 AAAZHE A EH
71E BAE o] BS 177msecd WA AHE
Wag o]23d 118msecE B4 A vehdt
ek AARRE vt e Eg¥e] Ade g QoS
& WEAF1717F BoltAl €t

0.18

0.18 I-hidas TN
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—®—Voice traffic by proposed scheme
-2 Video traffic by existing scheme | —
—=—Video traffic by proposed scheme

/ -© Voice traffic by existing scheme
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