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An Heuristic for Joint Assignments of Power and
Subcarriers in Cognitive Radio Networks

Chunhyun Paik**

m Abstract =

With the explosivley increasing demand in wireless telecommunication service, the shortage of radio spectrum

has been worsen. The traditional approach of the current fixed spectrum allocation leads to spectrum under-

utilization. Recently, CR (Cognitive Radio) technologies are proposed to enhance the spectrum utilization by allo-

cating dynamically radio resources to CR Networks. In this study, we consider a radio resource(power, subcarrier)
allocation problem for OFDMA-based CRN in which a base station supports a variety of CUs (CRN Users) while

avoiding the radio interference to PRN (Primary Radio Network). The problem is mathematically formulated as a

general 0-1 IP problem. The optimal solution method for the IP problem requires an unrealistic execution time

due to its complexity. Therefore, we propose an heuristic that gives an approximate solution within a reasonable

execution time.

Keywords : Cognitive Radio Network, OFDMA System, Radio Resource Assignment, Heuristic
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B&B(branch-and-bound) & °]-&3 &4 (P1)9] #

A3} (optimal solut1on)§ T . 5434
()9} AOEA (4) 2 A (8)uke 5
PDH+= NPfcompleteE} A
knapsack A7} ¥= AFAS 7Hobe w Ao AA]
o w 85 CRNol| HAss-S ddolA of
&3k 22 A7 ek W] F7F (e 7N ol
aL Ak (8) Al&IgH A oFA ] HN+M+1+
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Z79 cplex® PCUGB vl =g 267 GHz Quad-
Core 1€l CPU)Atell A /‘] 17 o2 Aes] 2 43
PeAtzo] wel PRN g F7]el vls) A4
3 AP Tke] 2QEHE = JEpth b
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ol H3tEEE A4 | 7Fsg AR
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ofgfol A AAskE ARSI Tt o] 474
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[HA I Y 7<P,,,, set p=T, j=1,- N.

max ?

2.1 allocate p, =B, /N
22 set A={jlp, > T,j=1,---, N}
B={jlp; < T,j=1, -, N}

2.3 calculate A;= ( ) JEA and allocate

24 set Z= EA
JjEA

while min; B(]; *pj>< Z/\B
find k=argmin,. ,{T,—p;}
allocate p, =7,
update B=B—{k}, Z=Z— (T, —p,)
end while
25 for j=1to N
if j=B then allocate p, =p,+ 7|4

[27] A& dApelA= 2+ SCo A3
T

)& neshiA mE SCeelA dHE b



72 L

[SC &%]
(@A 1] a={1,2.- N}, Q@ =9, ¢=0,
S=A{1, -, M}, T= 2.
A4 1 CUll &3] &2 SCE9] A
Q : CU il &g SCE< H%
¢ + CU 8 @A AEE,
§ 1 8T AFEQ0S) S wHEehA] Kgt
CUE9 1%
71 SC go] E7Hse CUEY AF

(A 2]
21 1f §=o, find I=argmaz,y {(R—q)/R)}.
Thek tieZ} Ay, WA AlE
22 If 5=, find |=argmaz,_ T{j&gu/\Al}.

gkt tie7h WS, ddetA A

[ZA 3] Find k= argmax{c,(p;), jEA}.
e} tierh WS, 4,71 b 2 % A1
If ¢, (p,) =0, 7=T+{1} and go to [F] 2].
¢,;(p) + A p7t &FE SC j7F CU ol

ds= 499 A AEE

[eA 4] Update QI=QI+{k}, ql=ql+clk(pk),
A=A—{k}.

[HA 5] If ¢ >R, then §=5-{i}.

[ZHA 6] If A= 2 and S= o then go to [THA 2-1].
If A= and S= o then go to [T+A] 2-2]
If 4=g, stop.
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[Rate &4]
e; o CU oA SC jo] WMEFFE, ¢, =1, F

A TA Y @, g 0 CU i @A ASE

[2A 1] Set A=0, ¢ =0, i=1,-, M,
Eij=0, ]EQH ’i=1,'--,M

(A 2] for i=1, -, M
20 H=92
2.1 Find k:a.rgmawjE Q‘,H{gij}
22 If R—q >0,
find 1, = argmaz {f,,(1) < ppl=1,-,E}
and 1, = argmin{R,— ¢, < z,1=1,--,E},
where I, = oo if B —q >z,
set 1=min{l;, ,}.
If R—q <0,
if £,(1) <p,, set =1,
otherwise go to 2-4
2.3 Update e, =1, q=q+z, A=A+ f,(1).
24If A>P

max?

H=H+{k}. If =@, go to 2-1.

then stop. Otherwise,

end for

[SHA 3] Set # =0,i=1,-, M U=2.
while A <P,

max
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31 If max{(R —¢)/R, iEM—U}>0
311 Set 1 =argmaz{(R —q,)/ R, iEM— U}
312 Find k=argmaz{g,, j€Q— H}
313 If f,(e,+1) <p, and e, +1< E—-1
and A+f, (e, +1) <P, .

update e, =e;+1, ¢ =q+(z, —2, )

ep—1
A=A fyley) = frley,—1)
Otherwise, H, =H+1{k}. If Q—-H =02
go to 3.1.2, otherwise U= U+ {1}
3.2 Otherwise, set H =g,i=1, -, M
321 Find k =argmaz{g,;, j€Q —H}
i=1, - M
322 Find I =argmaz{g,, i€M}.
323 It f, (e, +1) < T e, +1< E—1,

At Ty, (61k, +1) < then update

m ax

e, e, g =gt (Ze,N “Ze-1)
A=A +flk,(elk,) _flk,(elk, —1).
Otherwise, H, = H+{k}.

end of while
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[SC o] & Move)]
e(j) + SC j7F &3% CU
[¢A 0] Set #=2 and U=go.

(A 1] Set J= {ila.;)— =z = R, iEN—H}.

[eHA] 2] If J= @then
set k=argmaz{f, )/, j€J} and
U={il(B —q)>0,iEM}.

Otherwise, stop.
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