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ABSTRACT

Autonomous data rate control scheme of current 1xEV-DO uplink networks can not support the various QoS
requirements of heterogeneous traffics nor hold rise-over-thermal (RoT) constraints. In this paper, an uplink
resource management scheme called the modified weighted g-fair (MWGEF) scheduler with RoT filling is proposed
and evaluated for heterogeneous traffics in cdma2000 type uplink networks. The proposed scheme belongs to a
family of centralized resource management schemes and offers QoS guarantee by using priority metrics as well as
lower system loading by holding RoT constraints using RoT filling method. With some case-study simulations,
the proposed algorithms shows lower average delays of real time users compared to that of autonomous rate
control by 29 - 40 %. It also shows the 1.0 - 1.3 dB lower received RoT level than autonomous rate control

schemes, leading to lower network loading.
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IXEV-DO ¥ cdma2000 1x ¢} 7 34t 4]
2gle] Aulg YoM AEA ol HUEE
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active in cell other cells
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#Jo] 7Fsstcka 71 &k
R /R)-WRTVRT ) GRair  QAbEA,

Ry / R,;= <lulA<] PF (Proportional Fair) <12}

Copyright (C) 2003 NuriMedia Co., Ltd.

olch.  Auideladxe] ARgAte] e AEE,
R e g gaske 2=, Ads wesir|
o, WA ARl wH Alelel ofste] AR}
51 Rie sl Abgatel o3 afn|zgolv,
e g3 87 AEEeld h(z) & A
#E A, wek h(z) = 109, ~AIZe
AREAL A -goll iRt ¥ .7 AEFE
3t FHHE FAle AFsiAl sk wkeb
(z) =z o], G-Fair alxk= YubAdal PF <l
2pe} A HcH9l a, b, ¢ 27ke] lzte)
gk 7} eld 2 (weight index)o]ch.

—

=

S -

2. RoT-Filling 7|4

AREAEe] A =907 AR =, 7R A @)
S AHE3l, AREAPE 88k 8 AF AH,
Pryx & AAZ L

[Eh] W, Pxl
NoJivey R Lot @)

74, Ey/Nye v oz & akge] nlgol
3, We Age gdZely, L& Az &4,
Lot & & M3}

AHgale] 87 A o] Aske F ~AZe
= ool AME $A 9] £o2 AHEALSA A
$£839 A% H8e godspl Fe) o9} e @}
I F AR B4 A (1)¢] RoTel| &t 7
e wased, BoTim o g o= ws) vl
Mub e gosiAl "ok B E=FolAs MWGF
Al Ee el oh&3 22 RoT-filling WHY-S- #-8-8}
odek. weF AR Rot7k B0Tm o zapse
%7), vhx|eho g Aee] geEl Algxle] AEEL,
Rot7k B0l ¢ 3 g 9w A4
e Fe FFe dolH MEER YEoiHA]
] dgsiA Hlo o]e} zH2 RoT-filling ¥14°]
BT B F AR Al b Aje
og3led, dlole] HES Falg)

789

www.dbpia.co.kr



=2 A18H5]=FA] "04-7 Vol.29 No.7A

29| 48 3 2t

1. 2o| MY AL2|2: CEE QoS AH|A 2
z

o] AgelM= 67| AREAE A el Fd3}
A Fx=e] dvkar 7ok 6A ARARE Al
93k 5e] ARSAl= 87 AB|2a8o] 64.3 kbpsal
AAZE 3P A3t A8zl 7R EId R A 19
o] ARgAl= H]AAIZE best-effort AHEA}E} 71 s
ot AAZE AREA] o] EwEe wf &Foic)
ol (Poisson) H|E &zto 2 whAslw] w]AAIZE
EfgS 1024 kbite] FHzlo] wlZE=] (Bernoulli)
7l =2 wdof osle] Ht dlole] =AMES ub
2719 ARk sk B 12 ARSAle
Fx, =2 el 2 27 AP 2] A7 Ho

1. AR BE, Ed de, 27 A4

User | Distance Traffic Required

Index| from BS type delay

1 72.0 m | Real-time | 25.0 msec/slot

2 996.9 m | Real-time | 25.0 msec/slot

3 725.1 m | Real-time | 25.0 msec/slot

4 129.6 m | Real-time | 25.0 msec/slot

5 903.5 m | Real-time | 25.0 msec/slot

6 541.4 m | Best-effort | 5.0 sec/packet

A 2742 144 km W3] 19 7Re] AF Ao
rESIe Jow Jpgsison, A ARe F

I

A AR ololale) olel wel, o= A
ARE- Q1A} (reuse factor)T‘:— 0.55% 7Hg=sict 71et

A B o)Al slehrEEe tkeat 2o}
- AlF W= (signal BW): 1.2288 MHz

- H3 (target) Eb/No: 3.10 dB (for all users)
- A% A4 Agk 23.0 dBm (200 mW)

- &% =Z7]: 1.67 msec (1xEV-DO)

- Agt mdl: 28.6 +3500g10 (dperer) dB
- Log-normal with standard deviation, 8.9 dB
- Rayleigh fading: Doppler frequency, 10.0 Hz
- BS ¢}EL} o] 5 (antenna gain): 5.0 dB

- 9 A X -174.0 dBm/Hz
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- RoT A&k (RoT limit): 10.0 dB.

284 AH4E Al*] (ARC, autonomous rate
control) T-F¢} Ak 2AlER7} A=k A}
X'"°1 :I'L—%gfﬁ A] 0“‘:_;‘ RO nr'fpoini. 7]’

10 dBY wio} 9dBY =& A¥spdct AEE A

&4 148

o] &5 p=g=0.8% 3lgjon, o] 3t o
g We] AYge Esld de FFHA et
MWGF &we2]&e dv2lE 13 dael= 29 F

72 A=k d3E]ZE 194E G-Fair 1%}

% h(z) = o2 AAsdom, ol Sl PF
BAY el " gwelE: 2ede
h(z) =13z dAsigon, old] we} G-Fair 4l
A R /R)RY)A ey o)t e G-Fair

x4 ARsllRel, e o ASE
gk 3HAdS 2% Algsh =lokh 71 °]‘”/\
(weight index)= 77t a=4.0, =0.5,
c=1.022 MdA=%or, o] 5L =] WM
AYE B3l 42 FHA _ﬁ'l"’]‘:}. Az 54 <
2, Cie Agspx okt =3, 284 A5E
Aol D ~AZE A & 29 o] 9 Y] 5HE

7= 7Fs3tE dlole] #<4E (available data rate)
< AME3sITh

OHE

2. 7Fs A% dle|el£{s)

Level Data Rate [kbps]
1 0 (NULL)
9.6
19.2
384
76.8
153.6
307.2
614.4
1,024

O (0[N |||k (W N

=
oo
wel 4ge Faf de A
3t

%3¢ A% A 2 5
# A% 2ol F Holth A8 AEE Al

W, 10 dBE & wlHc} AAZE Au]2e] Hat A
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1= cdma2000-type Yl E$] =] <H

b e)3o419) t}E QoS AH|A BAS $F A ] 7%

zlede] oF 31 % %7}8lal Best-effort AH|2~2]
T A% AR o 243 % AE FURRE AL
2 4 qrk oleh e A RoT it & 2
A AAToZA A|xHle] f8fo] FAESNY] W
o Yehh= ddelth AlgkEl MWGF 2A1E3] A
2gloll A= 2HA AEE Alefel wls| AAZE A
H|29] AE A XZke] 2F 4 - 8 msec AE F
= s & 5 2k 22y Besteffort A{H]2-9]
8 9 AF Ad sl i A s B 5
gt} )71 AokE MWGF otare]Zol|Al= ]

o oy

& Fid WE ASEPE 2SI dieeld = |

gl oaE]E 2= daE|E 1ol vls] A7 AE]a
o ol 4Rt de A Ase wold,
Best-effort AH|zxof] djsr]= 78 2 AHF AA

T
o =g
el ot Aaske e £ 5

E 3. 37 A% A7 2 3 7§ (R AT Mu)s,
NR: Best-effort A18]|2)

Av.delay | Av.throughput | Av.delay
(R) (NR) (NR)
ARC (10dB| 144 45.6
144.0 kbps
setpoint) | msec/slot msec/packet
ARC (9dB 18.8 156.4
144.0 kbps
setpoint) |msec/slot msec/packet
Algorithm 10.2 1.9
143.6 kbps
1 msec/slot sec/packet
Algorithm 10.1 2.1
143.5 kbps
2 msec/slot sec/packet

a7 3 AEA AEE Aol FRolMe] AAZE
Au) 2] Ag Al ofEA] EFE-S HFa 9l
ol AF A olxEA] FHEE AHF A ARt
SA e 23 55 vt AEH AHFE
Alefell = Hat A|ad AlZke] 144 msecollx &
T8k, °F 60 msecellA 102 2] AA7F Au]A9)
ol2EA 5 & & qrk o)} e A= AT
/qn]~2] QoS HAS $lsle] FR3] 2R it A
A A7e]A|HE, QoS HA| H3lshA| 2 A==
Aled A|zke] AL (variance)o] 2 7S 2|vidch

a3 49} a¥ s A dxEFE 13 g
T 2009 AAIZE Mu]sae] x]ed A]7E o}5-E]R]
BES BT Qlek F e ¥ R, o
20 msecell4] 107 2] AA7F An]29] of$-E]x|
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e e ¥ W
. —m— user1(R)
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4 user3(R)
= % —w— user4(R)
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s X,
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2 1074
£
o
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a2 5. Al dxE]F 2049 AAZE Au]ze] A A
o olgEx &% (a=4.0, b=0.5,
e=1.07)

3. RoT 4=

I3 62 H7 RoT A5s BT ok A&
A A5E Aol 7o RoTpom & A
ARFFE F& 4 RoT 58 Hole AL ¢
3 ok 3R e RoT o &= A £538
ZdaeAZie) AlgkEl g Eel|A= RoT-filling 7]
HE ARSIs7] wiitell, AgA AFE Aol u
3led, 1.0 - 1.3 dB AXE & H 54 RoT @
a& 4 ek

5 7% 441 RoT®] CDF (Cumulative Density
Function) S HojF+= 2ol a3elA &2 4= g}
o), At dare|FellAe] RoTe| w4t ghel =t
&4 A5F Ao Fxol vlst] AR A
Heh=s Z1e 8 4 9lck Althrl, RoT-filling 7]

10
98 9.2
8-
8.3 8.2
@
po
T 64
£
®
=
[=
5 4
>
o
@
8
['4 2
ARC(10dB) ARC(9dB) Algorithm 1 Algorithm 2
2| 6. 3 RoT A%
AH&A A5F Aol Ro Tseipoine = 10.0 dB, 9.0 dB)
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