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Study on the Call Admission Control in the Broadband OFDMA
Wireless Communication Systems

Chun-hyun Paik

Department of Industrial and Management Engineering, Dongeui University, 995 Eomgwangno, Busanjin-gu, Busan

This paper addresses a call admission control(CAC) scheme giving handoff calls a priority over new calls for
OFDMA wireless communication systems. The characteristics of OFDMA system and a variety of user QoS
(Quality of Service) requirements are incorporated into the proposed CAC scheme which consists of several
optimization modules for the system resource(subcarriers and power) allocations. The mathematical models and
its solution methods for the embedded resource allocation problems are proposed. Some extensive computational
experiments are conducted to illustrate the superiority of our CAC.
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: CDMA
(code division multiple access) IS-95) A 3td AEE&TE 717
HEHHAMHIAE FAA N 28 EE8 A 2EF2E A
338 2.5G(d : CDMA EV-DO(evolution-data only)) &2 &7
3tATE. 2.5G Al =F ol o]o} SA3E 3G(W-CDMA(wideband-
CDMA)) Al 2’lo] o]28 F3H A28 722 HE 7| Ho]
ABI2E AFetA Hlon, Hode FGAu s F&
&t7] H8) AES =7 B} 73kH 354 i (el - HSPDA, high
speed downlink packet access) A 28l 0] &85 3L It}

g, EA A WE AR o] 540l AgtE = d st
oAl diolElAH 29 AFE HHOR 3= FAMWLAN,
wireless local area network) Al 28l & Ft) 935 F3) H o] €
AEEEE TN A9 ol 54 E Siste HFo =

0]

718}kl Qltk(el : BWA(broadband wireless system) : IEEE
802.16, 802.20). H TU7|€9 FE& AH| 2 A Fo| £4
515 31 9l Yol HE (wibro) Al 2Bl o] HIZ BWAAI & 3T
=

OFDMA (orthogonal frequency division multiplexing access) 7]
&2 go|BE A 2FE ofg} o] FFA AlY T BWA
AGoA X3E = A AG) ol TN 2E 71&ef A
O A E I 9lof o] gk AF7E H o e N5
1 Stk OFDMA A 2" oA & Foi 1 Fak+ &S 43
2} 24 (orthogonality)©] A2 F JEF W 7] of FHkg}
(subcarriers) = UL, Aol gk M at3h4 2 8 FQoS(quality of
service) T AESHA FSIHEE o] 59 FH5)E AHE
A 22 &geth(Ali et al., 2007; Kulkani et al., 2005; Liu and
Li, 2005). OFDMA A| 2819 At fe) (e S)ol # AT
oA 7 G HE Ropet #Hdte] 1 Fek g 2] 113
H AFFA = FutE3t S (subcarrier assignments) 2 F-1FE
o A (power assignment per subcarrier)©] ThAli ef al.,
2007; Gross and Bohge, 2006; Ki ef al., 2004; Kim et al., 2008;

o] =2 2006015 AEALZEAAALE FedF2AAPCRE dxdta AR A dS wol AF5H G S(KRF-2006-321-B00387).
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Kulkani ef al., 2005; Lee and Chong, 2007; Song, 2005). 121}
% B2 A7 R EE CDMA A 2Rleke] 5 A LA of
(CAC, call admission control) ¥1¢}=(Badia and Gazzini, 2003;
Epstein and Schwarz, 2000; Paik, 2007; 9188 A9 Z1EH
1) 2] OFDMAA 28159 CACe] th& A= w4 w3
gl A g o] t(Jeong et al., 2005; Niyato and Hossain, 2005A and
2005B; Qin et al., 2007; Rong et al., 2007; Sohn et al., 2007). &
AT-E OFDMA A 27 89 CACel &3 A Folth.

OFDMA Al 2"’ oA 7} 71 22 91 29 (resource) FHH4:
o} Futdale] s = AE(power) &2 TET g ).
Z Buks5}o] A do| 5 (channel gain) < A&7} vhoh gEbE o
2 Jolstn, A do] 5 A7te] et FEH AR HatA €
o ALY BE2 AH 2 A QoS 7 A EA S
aeste] LS AH 2 AR A A Ha, o= A

37 A7) (LA O 2 frame) oot HHE-E T

CACT 54 AHEAH(EE AHI )] AH[2 724 8 H(con-
nection request)©] Al2Elo] E2Hg-S o, % 4E(connection
accept)= & A A oUW A 47 A (connection reject)= T 7
AAE AAs= A& ndth. OFDMA A|2HE 7]&9
CDMA % FDMA (frequency division multiple access) == TDMA
(time division multiple access) ¥4 T - Aol g A|2H &
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HZ BAAQ A5 AT 27|94 9 9= OFDMA CAC
2ol tigk hEAQ 7] E AFEL T 2tk WA, Niyato
et al. (2005B)2] Aol M & CACY 3t ZAAFZ 44T A

2H Y CACT} Ztofok & EA 9 27 tig dikAgE
& &3 T Jeong et al. (2005)] Aol A= IEEE
802.16x A1 A 2H S A0 2 MH|AS AAZHE v A A 7L
MBI AZ T3, 7]F CDMA A A ofo|tjo] & &
3 CACE Algtatar JA A A F CAC HH41S OFDMA Y &
Aol A9 §Hg ﬂﬂ %= 5 OFDMA CACEE A& 1A 1

1t} ZEH Niyato et al. (2005A)% A= OFDMA Al € <]
Ah'f}nﬂa(uphnk)e A% CACE 51 ot HElH o] b
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Al Hol Azd gl T AlefS dutHos

sheEa
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Niyato ef al. (2005A)2] 9172 A&7 oJn]= A 2]
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AWE A = Esltt. mA 2O 2 Rong et al.(2007) 0] A=
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B AT AL g5 2o Al 289 A= OFDMA A~
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Figure 1. The frame structure of TDD-OFDMA system
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9 S(call) S AME T2 flol AHEFTH S} 712 = (base station)
Aol 9] ataF A Adefoll th AR EAN)E ZH Y T
E A9 wabA, A48E 5 CACE =Y EHE 7E
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Figure 2. Summary for the proposed call admission control
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T IWE A8 4 gloh Al 2E(
Pon(Watt) 2, AEQ T T o] $-X 707 shtat
< Py(watt) O FAI T}, gi[n](dB)= AHEA}F i
of nil A e Yol A2l A'dA U (channel gain) o2,
2+ (path loss), =9 <=4 (shadowing loss) 2] 1 W2 H o]
(fast fading)®l ©J3] A4 € THLiu and Li, 2005). 5, [n]& AHE
Ao} Bkt izhe] oo} e B A S o Z3-HI(SNR, signal
to noise ratio) %, v;,[n] = (g;;[n])?/N,01 2L, A71 M N,= R+
Z ¥ (noise power)E UERATH nHA Zy ol FRkE} jol
g A eFo] pnjolaL o] FukF a7t AH8A} o] A
AEH o e & ryn]S ot} 2ol ZAFHEh(Kulkani et al.,
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rl-j[n} =Af 10g2(1+7ij[n]pj[n])' (1

A (W FAR ryfnloll h R4 NN Afs FrE, 4
o H o opefol M= Afol AR ryfn] e AHE-3H] 2 .

3.1RO(n) A3 27

ROMm)E A Ze ol A2ketr] 2H o, o AHEAHE
© )l Futen} g o] Sl A S EHe AY &F& A3
L A} Z OFDMA A 28 AH9$4 9 cACY] 713 sl Al <l
7%= B92E 7] CAC gk th 2] A7-(Jeong et al.,
2005; Niyato and Hossain, 2005A; Rong ef al., 2007; Qin ef al.,
2007)& o] HAE 1A FAY ¢ ¥ TP (uniform
power distribution) ¥ Z-& T3t 7F4 & U8 T o}
o A A= ROM) H 215t 28 2 ol CACY 3}9 &
(sub-module) ZH 5 of gt T AAZE 97| 7} 9l

niA o] AZE7] AR AR Aol Sle AR (B
313 EE F5e + At E) S AdS K= FASA 191
o] AHEAFE O] AHE 7HEE 71 A S Pra 12| 3L 0] &
7hedk Hukgahgo] 2L Nojgta SAHI =L 2T T
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ghal ot 9, A ZH ol AR 9] 7k o] B S (instant
data rate) r{n]< 2 (1) &3l rin] = Zen xj{n]ry{n]°] BT 1
2|3 nHA ZH Y7AA AR} i8] 1t H o] Bl & (average data
rate £ throughput)(r, [n])& T2 2t
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FAL ¢UvolHE Bihe HadolE & o8] 2R HE
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ZHo A HitdolE & r[n]o] Bk & 9fn|E 7}

Sk Ao e ofelol A A7 E = RO() S & 25}

§ B50] ROM)S JAPAR WS (yyfn], pln]) 2t A A

2 ARE 7 ARE rn]o] Hol, o] 84 F2dE &1t
] = o] A d ZHo] AUt

A9 1: Wk ne] F23 29, BA max ) 3 UG 0D
SRR SALC

n 1))r [n}

%9 rnl=rh—1]+ %(Z 2]

JEN

= r1=1]+pll(rIn]—7r,1—1]). &47]1A4, p[n]:%,

7}:_7[”] - E[l - ]-D

n= 2510500 geka) p(no] 84 o, o
ol waT,
COBID _ ppo 1= pladrtn 11+ plo )
r[n]
~ plnU((Fln 1)

%, 91 A3 nol 383 2, W 2ol o] FPAT 1
£ A &8 3t (marginal utility value)> A4 T Qo] & 2
o 27 0.2 9|23 9|v] @

U2} Taylor A7 of] whel(7;[n]=7[n—1] ] A),

2U,GnD) = XU, @l =11+ pln)(r ] =710 =1))
= 2.V, = plnD7Tn =11+ plnls[a])

N Z oU, (= p[n]rln 1]+ plnlr[n])
or[n]

~2Uﬂn 1])+Zp[n]U(r[n 1)(r;[n]-7n—1)).

(r[n]=7[n-1])

Fln-1]€ o]n] &2 A Frol7] WEol ety 2U,(ln-
)= g ) A3 LUCID o Arpststs) 9ish A
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2] 31 Nguyen and Han(2006)-2 PF2] 3fof A & FukEtof
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o W a(j): Burgst 7L SE AFgAL old 2

EE2A (SP1)2 AEAQ water-filling &4 (Kulkani, 2005;

Papandreou and Antonakopoulos, 2008)7} & &=H|, &2 g7}
AAAR W p[n] °ﬂ el A F7ketaol 7] W&ol F& A
(SPY A3 piln]E X piln]= P & HEFTH A 22

#e #5855 T3& v, o AARHS 1) KKT
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Figure 3. Comparisons of system average data rates and fairness between PF and MAX
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A71A x, & FHEatio g dolH &S I8 fi(x) &
xo 98 SFHE AdEFs gndt &, f(x)=1/7,2"
-D=q,2" - olth ¢ EA= AFZH convex programming
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Input: a,,icsS

Sort @, in increasing order (let the indices of @, be arranged so
that @, <a, -~ <ag holds).

k<1,

while (k <|S|) do{
if (R+ z; log, a;)/ k—log, a, <0, then exit while;
k<« k+1,;

}

AR) < (R+Y." log,a)/k

Output :x; = A(k)—log, a,, f,(x;)=2"" —a,, fori=1,2, -
x =0, fi(x)=0, fori=k+1, S|

k.
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