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g.lbcan'ier and Power Allocation for Multiuser
OFDM-based Cognitive Radio Uplink Systemsl

Wei-Cheng Pao, Yuag-Fang Chen, and Chao-Clumn Lai,
m of Commmnicntion Engmeering, Natictal Cenml Universiny,

Taawan, A,

Abstract- ibve mdio (CR) echnology i desdged 0
enilianice the dpecrum efficacy by nllowitg the secondary user
e nse the unoccupicd frequency bands which belong 1o the
iy uier. A problse of newimizaion in (e eapacity of the
wiers sshfect 0o ihe power asd murinl merference

fon order linsdealan subcmrrier iy
L idered. The pmposed allocation B developed
i well-designad indicator wiseh| mpased of thwee

rerms alih peters relmed 1o the’ smoum ol power,

mterfirvence, r ndjustable coefliciens. The allocaion
strabepy Baxipne e e ind allocaies (]
subtamices by hilizing the propoesed indicar scheme
Eper the existing schemes shown in she silalation

results. W fmprove ihe perforinance, o
relinement approsch is appleed afier the proposed alloemion
simmiziy. The allocation schenses fusther ouiperionn
the exising s revealed in the sinmbathon resulia.

Tudey Termn—Cognitive radio, DFDM. subcarrier albocation,
power allacation.

1 INTRODUCTION

Whike a bow of wireless dmi&"q ore avaifable wday, the
need i spectrum resource & rele L il raised, Copnitive Radio
(R} network first presemned in Q80 and promoted by Federsl
Comannications Commission (FOC) [ 3] aios al incooms g de
efficacy of spoctrum unbizstion, FOE indicstes that many
portios of frequency specisuims are not uiliced by the priemary
wsers (PUJ i a particalar ting, 6 these umssed specomms cail
be repssigned to the unlicensed secondary wsers { SUVCR wiers
for enhancing il w-\:m efficacy. These unused bands of

8 &

waserfilling technigue |s employed for ihe single user TR
syscern [10]. However, ns SUs sccess the frequency. bands
unoecupied by the PUs, o mutanl imerference [4-5] would
affect the Fis, The problem with the muwal imerference
cotszmin in CR networks is Eifferent from that with thie power
consmint only [6-8, 0] Recemily, the peoblem  with
consideririg the mutunl initrference bas been discwssed in [11-
K2] fir abse R syseem witl tle ingle primary and
slingle secondiny maer. When hlﬂllﬂnﬁ are coipsidered i
the wystemn, the mutual interference  shoubd cmrefully
mensored. Different from those in [11-12], dis corsiders
n more complicated scermsio of multiple PUs and neleiple SUs.

Some precdy-based algorilms for multiuser OFDM-based
CR nerworks are presented i [13-17) The minimum
mterference increment (MI) alporithi, the nsindtu power
mnererment (MM alporitin, and the minimim oot incremen
(ME) algoriiben are propoted in [13] The MI and MP
algorithnn to choose e subcarrier with dyw muininum poaer
merement or the mindmum Imerforence Increment separancly
Tor nllocising one 1o increase in capacity ore als memtioned in
[H]. The MC algoritim [13] 5 desipeed o consider an
mdicaior shout the relative power snd interference increments,
A mamemin olgorithm [15] uses an efficiency  capaciny
ilicatar bo ehopse subcarrions with loading bits m the single
SU nnd menhi-FUs saten. The elficioncy copacizy indicstor is
mssocinied  with  the  imrcmencal remasning  pewer  wd

interferenice. The miax-tin alperithin is extended 1o apply in
the mulif-cell TR symems with the inderference between Sls
[06] moad o ahe eeld-Sl0s mnd omelti-PUs syseens [17].
Generaily, these algorithin [15-17] would schicve the sme

e
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Abstract To determine whether mothers with panic ‘II

disorder with or without agoraphobia interacted

differently with their children than normal control mothers, 86

mothers and their adolescents (aged between 13 and 23
years) were observed during a structured play situation.
Maternal as well as adolescent anxiety status was ed
according to a structured diagnostic interview. Resfsg)
showed that mothers with panic disorder/agoraphobia
showed more verbal control, were more criticizing and less

sensitive during mother-child interaction than mothers
without current mental disorders. Moreover, more conflicts

were observed between mother and child dyadic interactions

when the mother suffered from panic disorder. The
comparison of parenting behaviors among anxious and non-
anxious children did not reveal any significant differences.

These findings support an association between parental over-

control and rejection and maternal but not child anxiety and
suggest that particularly mother anxiety status is an
important determinant of parenting behavior. Finally, an
association was found between children's perceived salf-
efficacy, parental control and child anxiety symptoms.
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Abstract To determine whether mothers with
panic disorder with or without agoraphobia
interacted differently with their children than
normal control mothers, 86 mothers and
their adolescents (aged between 13 and 23
years) ware observed during a structured
play situation. Maternal as well as adolescent
anxiety status was assessed according to a
structured diagnostic interview. Results
showed that mothers with panic
disorder/agoraphobia showed more verbal
control, were more criticizing and less
sensitive during mother-child interaction
than mothers without current mental
disorders. Moreover, more conflicts were
observed between mother and child dyadic
interactions when the mother suffered from
panic disorder. The comparison of parenting
behaviors among anxious and non-anxious
children did not reveal any significant
differences. These findings support an
association between parental over-control
and rejection and maternal but not child &
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