;e3e"4 4100"6f"T"U] 2WD 02/ 05441 PCT/ USQL/ 21470 [ 0001] CODE POVNER
MEASUREMENT FOR DYNAM C CHANNEL ALLOCATI ON [0002] This application cl ai 7
priority {gusoRiQqVvi sional Application No. 60/217,093, fil qg¢riwdoy21d9¢ 2000
[ 0003] BACKGROUND [ 0004] The invention relates generally to resource
allocation in wireless spread spectrumfti i vi sion dupl ex comuni cation
systens using code division nultimwmummh@m@wmhbre specifically, the
invention relates to assigning ti codes in such systens. [0005]
Figure 1 depicts a wireless spread spsereumtine division duplex (TDD)

conmuni cati on. system usi n&ﬁ;ode di vision multi %ﬁg%(@fss (CDMA). The system
. has a pl uﬁOQpilly of base S SRAWER MipASUltM ation 201
comuni cates with user ePYNAeVIIGC CHENNER AIZ2QCATNTAN operating area or

cel | . ConpaoRFat i onphikr Aisiivatibl delhimBMpridgit E6ms PadvisiondD 1A pislidation URo221
are referred to as downlink communi cati ons and conmuni cations transmtted

fromthe &222098filcddubat@ 2006t i on 201 are referred t i i
comuni cations. In addition to comunicating over di ff%l@mm‘mm IJEII }mwy
spect r uns[0093} ead spect rum TDDY C@A@ﬁma&r ry mul tiple conmunications

over the spectrum The nultiple signals are distingui Shed by thejr
respect i v@)%ggbes. ['Bg@gllvegp%gelgteg igﬁﬂ%lﬁﬂ¥ E?ﬁesﬂ'é‘icﬁéhgc"ﬁé@} Jincxmrglres%%ga s

di stingui shabl e from.ot her ,si |s in.the. s : ates
2 vi rt aal SEECITHO OS] Sy AHER Shimtititon SRR bl e RE%cR A HiE

di stingui shi f -ar @ I : LI far : tion
201- 207 HaeeRn SePhecifLasy 1Ak ntic Tefiics B ARt il GO0 ARSI
data si gngﬁchigg,sﬁzﬁgh a system the data signal is mxed with its base
station's scranbling code, C:scranb, and spread using its assi gned channel
code. [OO@UDSN so, Figurot depitfs acwiralebyspread tfvetrapr ad dspsmnrdapleXTOMITDVA
systenms use repeating frames 26 divided into a nunber of time slots

241- 24n, evomuaicationsgsam using eodstdivisian mpltiple acgesti(CRAMAYuTRe systam hagich
systens, a ¢o nication is sent_in selected tjne,slots 241-24n usin
Silected & BUESHIARICBIE UGS Ihe2r JHENIGPSE SRIGPEAT et gty 3 Bt 41

time ol o canpmstls QDGR I BuErRTRNG G CCaiinRir G R MR BinDE |
at 2 si ngken] [RAIEHSHBAS THTRIUIS, 50FERAHAAL!AAnIRfl SinkhBAations

referred 10 as a resource a lower spreading factor iIs used, the
use of a ghdebRnfiREcations drankiiiied fbri he PN Jes 81 bIRE StatidAR(y ast ngbwed
resource unit. To illustrate, using a spreading factor of one for a code in
a tinme sl taswliikdopemunizations elnedditon {od@adhuticatisg enevdiffegeM fréquensy ot s,
S 1-SN, M channel codes, Code 1-Code M and O frequency spectruns,

Fr equencyspecoyautmesd speciram TPRAPM A gystems garr KUliRIeToMERUHCAYERS OYer Each

B L .

resource i4s. A twypical.. . t I AE : ShiQL Soni E{Hﬁg des
and one omti pl egmcgguséglg})Sé%@ﬁ%@ﬁﬁégégbg% 1@#'18{1%%%1%%%? reggﬁ)ed to
support ag | @Rt e, EhehtddleCorbRRO W GRWAD chfrAiSicASen ghfshd] 0

t hat commurmm cation. [000 One problemin such systens is assigning

resour ce wyhitHis thespehieunr Foeaseinafistiggiishingtighbleosipimatinigafiom diffesent eclésice
has nmultiple causes, such as nearby radi o frequency sources and cross

i nt er f er enach bysesstgtiah 206-28n das tanwsignedeb@mﬁﬁmgwgodfeIQ*ambSeﬁaitr@saut a
communi cation_over a resource unit vvi[)h a high .interf reri_(l:e | evel mag,
resul t i nspedifie datsr signgialsugh@systenn ihe desicsignaliinngred mgth e Hase slalipRs ¢ hi s
problemis to asure the interference level .in ch tine.slot imediately
prior to é%‘?pt}ﬁfqggcordgsf)ﬂfrw %Pée%“g“%“%btﬁﬁﬁﬂg%%cﬁ : ekﬁ?gle'resource units
intinme sl havi n - s I i | . o the
conmmuni cat[lﬁ)%(ﬁ] Al 't h%‘dg‘%q‘?ﬁ@% gcl: 1%&'& u‘ieS%rtgéc; cgé&%/ gﬁg\g‘?éﬁ%ﬁﬁ?ﬁﬁ %g 9??@%&
_data | ossygb fetaffig TRAM& 26THRAEED Atb arRAMEXGST tithe khots 04 {-eai nachinagifrphabl e
"interference lI'evels. Additionally, measuring the interference |evels

i mredi at eltimepsloes, ak dllastsited iedtigureddii e suekx systeins ca wonmrhvnicagonss sept in

val uabl e system resources. Accordingly, there exists a need for an

al t er nat i weleaisgrtoeeslots@d, 2ds ngingnglectssoodes Aegardingly oneifrangs Ypjspapable
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[0012] PC.' T/ USOL/21-470 SUVWMARY Resource units are assigned within a cell
of a wireless tinme division duplex comuni cati on system usi ng code division
mul tipl e qerpwss41Each resource unit is associated with a tadrayshgi4zand a
code. For selected ones of the cell's resource units, the code interference
l evel is measured during that unit's tinme slot and using that unit's code.
The code interference level is conpared to a threshold to determ ne whet her
that unit has an acceptable code interference |level. Resource units are
assigned to conmuni cations out of the unit's having acceptable interference
| evel s. [00I 3] .BRI EE. DESCRI PTI.ON. OF THE W S) 001 Figyre IS a
., Wireless € an%’awi@ﬁgﬁ?% nasyflﬁt%méé ?%’Oél %@Péﬁ% 2|4,5~§§nandlcod%.
illustrat [ I ip.r ' f : ' i S
1 ust r at TBR vBF of acBnledoliife SRER A Sl FSpap It aphc iRt hia

frequencyg rEQ&ﬁé]fa&bﬂ(?ﬁl’ﬁxféeh% RGP ok a8 Es RASEuSE AfriaQBwaRShrea@ing Fastop TENt .

[0018] Fidgure 5°is a ow chart of slow dynam c channel assignnent. [0019]
Figure 6 jssusad, By as@bfa sihgk dodefien enessloms considdred dilire Higyu engleirssaurcode
power interference |evel neasurenent device. [0021] Figure 8 is a flow
chart of fnist ToyiHastratechsing elspeesdingrfastor of pa0 207 a Eodaiinea timesslahis sixteen
illustration of two threshold code assignnent. [0023] Figure 10 is an

i |l ustrat¥esquese upllst i pl e t hreshol d code assignment. [0024] Figure 11 is a

E)'E%VSRFB% 5T BroplRADREREAER Rotr 7S o bSO St £ ed
ai T ocat | o Bakya By Spectimd FEbandhey PbERERe SRR i in NI B 29270
Figure 5 MHFggﬁ 8%01 Za{i_ggtyiﬁbxciﬁiﬂhk!mﬁtﬁm@\feﬁa'ﬂeskhﬁ PEBERS RB6Erce it (IO

02/11~.1-41 matrix 92 of Figure 6. Figure 6 is an

i |1 ustrat gpr@a@ingdaplogof sBnes aised) PRisdviaaie28 has a totabof MxiNxOlevoudCA in a
TDD/ CDVA system havi ng 16 channel codes, 15 tine slots and one frequency.
Each box units.hA typical KDEPsystemn asssrtSstine elotsy tl 6chanad] codesamyl eng eswukide
units. [0027] Initially, the radio freguency power interference level in

each ti mefrenbengysspestivinse Baseden thesbadwidthuiogiHer é SEPRATER COBERI AT

| SCP det 1. Ni inter-cell interf . by li.nk.qgain, st 80. Th
| 50p . B6S hEARIRGH testiEe BRES prebviemed (ST comiuli®ifiunt cat o bur st s,
[th h | SCP i : i '
"t ort or efd0B ! o eI RRER iR SR B SISy vhBE o Bl TRoget, ©

bot h. For of i oSh@tRrédtes 'R &1i6 NARFERGRE HRNRALISplcAR e sudheastRieby Fatibon
201, the base station's antenna 30 receives various radi o frequency

signal s. Theuesseiomekssirghabss anafaessetly tignalsghanamiitabimheighBaring cells.
denodul ator 36 to produce a baseband signal. A tine slot interference
neasur enedendimgiacensRupicaties s arpouseedtibwith ¢ highinterfergpesslgr el magresult
interference _level, such as by I1SCP, within each tinme slot 241-24n of the
frame 26. ip adossjofsdgnalids@.s| ot interference neasurenents taken at the UEs

Fece ved PGS ar DrfoSs g0, 1B g el B Hpidihe de The
demodul at ghefrérdrRe RERA Y Bach BARIIHIAaddiRly pribr! toTRsighiie felb@ICEHANEE 2

neasur enen Vi ce processes t Sl gha asure the

i nt er f er eRegh@YiBhtiort Willy #&solceluBeibin think Blofs IRBkshg AdoFptabl@intétfdreRdalevalse
time slot neasurenents taken at each UE 221-22n are typically signaled to

the base stilitbie@ssigfdd toAht eomatumigationhAltheagh tlestechsiquayediesthetposbibylety wit h
the uplink data sent to the base station 201 produced bé t he data generator
78. [ 0029)of sigmatplatadess, Hedeas nofeeliminates alh ressires unis sptiesag amapcentakle

201 1 ook tRieECESE Tovile: AL GiBalRUBERRERE A M ReRnds PR SRR AP AR < | o
Compar at orSsis St ot fiss sPlile ifntping Pt AR PR Bq75Fs 470
“each time glofginoly, RhERT SHGE al R36a! fof AntdiRridivestiprhch! for MRIPAIRNMRRbErder OM

t he base

units.



station 201 and UEs 221-22n are used, a weighted aver age of each tine
slot's ° measurenent is used with the base station's given higher weight.

I f UE neasws 60§ or UE and base station nmeasurenents di fg@fuso121470
significantly, each will use its own neasurenents to determne tine sl ot
availability. Alternately, averaging may still be applied. If a tinme slot's
interference level is above the threshold, all the resource units
associated with that tine slot are elimnated for potential assignnment to
comuni cations, step 84. The resource unit assignnent device 58 elim nates

all the elimnpnated tine slots' reso i1{,s in the stored preference
. matrix 92.{6% illustrate using Fi gﬁwﬂie sl ot 4 has an unacceptabl e
interfere evel . LA the r r hbs i ! eh: ks sl ot
4 are mar L@@Z ith aﬁekégr%% ﬁléﬁhkgaatrg%gﬂgﬁgq %ﬂléé aa&élt Qf?ﬁﬁﬁé‘[%g%ﬂ?%oﬁ"%%@mi al
assi gnmenfy, léﬁghﬁﬁﬁﬁ' }ﬁbéﬁ’on%&&?ﬁuﬁh@%o?é&lbfsi%{ﬁugicﬂlghé&ké%mk&ﬁcéﬁﬁﬁ are
reserved d? ot her purposes, suc s tor a broadcast channel, and are
l'i kew se piskesiatetitwitiaa time'slof 53 Jode0 Fof 8€lBcte @ 906y 6RtheREN'sirésdurdeumitNt S
havi ng acceptable interference | evels, the code power interference |evel is
measur ed, thetcededterféhmocedetee] pomeasuredduriegrthat snit's yinieslotdosinsang thaeubid's e
station 201 with code power interference neasurenent device 50, UE's code

pover i nt epderkircodesntericernsalovebis compased kra thirsholdtedistesaviae wiethen thatent s
taken at the UE 201 are ejther si | ed ar | tj pl exed with upli.nk data.
10031 i ueies QR giegeiableCotss ShENEtadentne Kebatise: whtkhdes Rssigtied g

devi ce 50, 68. The. r . i a frequency
spectrum &B%‘F‘é“‘?‘rtf:agmg’gg’g‘& %g;fﬁei “ﬁgsgg{l%g?agg?pgg%lgqﬁeﬁgéﬁ%? 13 gﬂaQ‘A signal 94
representing the received frequency spectrumis input into the code power
measur enent device. The input signal 94 may be a radi o frequency, an

i nter nedi po@ Fr equencyBRIER DBSERIPUIGNIDETHADIRAWING(S) ati on devi ce 96
correlates the input signal with the code of interest. The code correl ation
devi ce 96[0f]be a Hegpedadaryirelesosprehdspactmm IDCIDNCA fjdtemr . [ f t he

code of interest is_a conplex code, the correlator may performa conpl ex
mul tiplicl0l for Figuredosa@p/ibiestrationreftiiesintom repoating fragesel ati on. The

power neasurement device 98 su th ower of the.correl ated ips. If a
conpl ex cm@ s useﬁ,lgucrﬁ SudH ﬁusﬂgﬁoﬁ#ﬁrgfsoqrﬁ% Wﬁrﬁflﬁt Ig?edtcﬂ% Cﬁ%‘!ﬂlex
chips. Th | {1 i code power 100 for the code of interest.
The code ggééﬁﬁﬂéglg’ggﬁmet@?é&aken during each tine slot to be neasured.
The measu over & fsndgnpHfien Has@saheh hnd 386k dpfipi@ensuch as "1" to
"10" in Fi'[%lr 6. [%%er? Eg%h n?n-lel [ msnglt ed rgsour cée(ﬁlu%?lt' S code
interferepo@gdlevel Fgwemiarelow@hartidirstehdydaaic cempal adstgnrhehnt. | f only the
base statioh 201 took code interference neasurenents, these neasurenents
are conpafl@dl %o t heFigureshislag exampde bf aprefetdnce mmattisur enents are used, the

conpar at or_54 conpares the average of .these nmeasurenents to the, threshol d.
It nmeasur é0RMs frokigWe bisdecadeRavesy insitessnee el seasyramentddeyicey, a

i ght ed i d.. .Typical b i on; i
Grven o niUTER%0. ] SRS BAPASR b e iPaRats Bt A B RRHEGS ray "be L
221-22 }41i C. Fu el tati
nmeasur grr:ﬁg@ic]: 1(‘: fer ﬁéﬁglﬁ{%gaaﬁ%lpéﬁr&g)aﬂw f}ﬁrggsﬂg%ﬁl ?éd%%%égﬁ?gn:n? sl. OEach

UE' s measypgrmnt i s Faimearced anqllasttdti@soomeldpdé thieehdld cb@s assigemaasi gnnent s
for that UE 221-22n. Each UE 221-22n has its own preference matrix 92, if

UE speci fi[0024]0033] Higwe Ilesauflow chaiticfamuloigke thadshoidkcedecassignmdnti s above
the threshold, the resource unit is elimnated from being assi gned, step
88. The resource unit assignnment device 58 elimnates the resource unit in
the prefer matri x 92. il t i i 6, the resource unit
* associ at etﬂS&ﬁh time slot éﬁf@mbﬁeﬁ%@aﬁwwﬁﬁ unaccept abl e
interference |evel and i s nRREERREDWEMBODIMENT@)X h an "x" . The
. resource yopd2reJassi giRigie 48\ dmphified|teee stados 20i andUH 22 eused todhplom&2 an
i ndi cator of the code interference | evel of the acceptable resource units,
step 90. Abwhodrfastrdyamip chhnradradlocaion (RCOFY), Figerd htieafftowchert afadow ar e
indicated with a value of " 1 " to " 10" with a " 1 " having_a high
mar gi nal | YPGAe dihedlow chad of Figuse p avillhedleserjad laﬁ@nulnct@e'vvlﬂmherrge%ﬁence
extrenely |l ow code interference level. -6 WO 02/ 0y4-41 PCT/ USOL/ 21~7(1
[ 0034] The base station's resource unit 3assi gnnent device 58 sends signals
to the ="



base station's data estimation device 48, channel estimation device 46 and
spreading ' and training sequence insertion devices 421-42n to control

whi ch cod@g @adsfzi me slots are used by each device. The chgiRngy18edshmation
device 46 and data estimation device 48 process the baseband signal in the
time slots and appropriate codes assigned to the uplink comunication's
burst and the base station's scranbling code, c*scranb. The assigned tine
slots and codes are sent to the channel estimation device 46 and data
estimati on device 48 fromthe resource unit assignnent device 58. The

channel estinmafio evice 46 co nly uses the training sequence conponent
Tn e baBBbRRd2 OF EhEHTe t 1520t b A NRERIohPoh REPBHOC ST 92 oot 8
responses, _Th h g } i .t { i Lce 48
o bat: mt et ReTARPLRIGA SR8 TERRICMR sHREH skl CBbRe ol Rt 4B e
UEs 201-2 e @l ki ey i I oo ibl
goner at or 210, §1¢ JpeienC Raeh R in fioRERCH? ripreBBIFOR: I X R Bossle
based on fdigufeitli cati ons' bandw dth requirenents by the resource unit
assi gnment device 58. Each spreading and training sequence insertion device
421-42n nj0029]t he dhtitally tthe radiofesmentppowat mtarferantd lavgl ooekeh toms slodinb,
spreads the data and nmakes the spread reference data time-multiplexed with

a trai ni n§ meaguedceudhnsirydnigpisraseistanel eadeposies (B dnkprestramininginfer-seli gned
B e L e
ampi 1 11 oqCEBwRA R oEaRg: By SR ARG RE SO, et reShr EiakROhey

conmuni capj ﬁged;g UESen ﬁgfeastl&% i RSOk RSB aggfmei e b%%érﬁﬁﬁpﬁ%;}'ﬂ]ﬂé ation

bursts are nodul ated by a nodul ator 34. The no ated signal is passed

t hrough an3j-39| @teth Sortitle ERE inteeferbiyceaiedtanads Bkenastiriavdstation 20,
alternately, through an antenna array. The radiated signal is passed

t hr ough athe baskassionsdamenmd 30 fereeve8arious nadivFeq@2ncy fignals. The 1@2¢ived 41
PCT/ US01/21-47(1 [0036] The base station's resource unit assignnment device
al so sendsignhls are passeddhronigh amsisplgtored? to a dempdulator 3ptp producery paseband

assi gnnent s he signaled to the UEs 221-22n mul ti pl.exed with.traffic
ot o Thosigant AdSIORIS i g e Rieves ) obrse e s ind g

device 76 .t0 ] 4 ' [ e j ] e ;

downi 1 nic_ SprelBieE e fcafil i Bt et IS MR a2 2ol e
channel egfiy@$gon device 68 and data estinmation device 70 processes the
recei ved baseband signal in the tinme slots and appropriate codes assigned
to the doy@piglk confonitiedd slonitertsienss thdaberehames tikah iao thesUss 2222i nigecode,
c*scranb. The assigned tinme slots and codes are sent to the channel

esti mat i oVHeanteansH0aadeivas yaveus radio fiequendycugras s dhemrepeived signalseargni t

assi gnment devi ce 58. The channel,estinathgﬁ devi ce 88 conHDnI% uses the
training PeseeribroussbiseRAtos or swiclh 84 de ardenaoditator 64 1850 basshapd

information. The channel information is used.b he dat a..est i [Welr! Vi ce
70 Lo est el KHEptnssioracy bedybden Ry g PRck RS R S e ey by
a data ge . i i } r“%%~ : i erg e rce
uni;s_basggh%%gPﬁéﬁ%gﬁgﬁﬁggg%P%ﬁﬂgﬁgﬁﬁiafgﬁﬁgreqJﬁ?%ﬁgﬁnghE%?ggﬁﬁhgﬁgnd
training $9RUIEIRE thdadaRmdrid tkev! £ ack UE &Q§2Qhﬁredt2/bibaﬂyts|3gﬁdl@i ke base
station's scrambling code, C'scramb, spreads the data and nekes the spread
r ef er ence sghaiion 20, meklesrhaiepyt, ehetheasuremrents mapbegnskipleredevith thérephpdatar i at e
time slots and codes of the assigned resource units. The assigned resource
uni ts ar e seaftrto the baseestappor 28] prpduged by dhadatg geveatarc.i nserti on devi ce 74

by the resource unit, assi gnnent_ device 76. The resulting se ce frogmthe
* spreadi ng (80P r ai nith FOTIAGARE 26 Als e Pate #alipr zpqngpqgrgsp é"%gﬁg“f‘% Sja%tsa

comuni cat.i on. burst,. The c Nk catl op, b i S Nty Jf by
an anplif inéttepf?&qno?}lrgvglgl&a[ ﬁ'ﬁrné%oi‘%mg%aﬁ i@yﬁﬁ? z’?‘% @gﬁ,ﬁ%tgba{cgdgﬂdgersa i 0
" frequency . . : i Aipaf &t ed
by an ant éﬁ@égfeg%wg,?ﬂ éﬂgﬂrée}{l%l{aitg ’eﬁa?/,ﬁ%ggﬁ g% ng‘r%tk'%%ﬁ%ﬁtdﬁ (ragy. T%Cfeit%rtggigg?%?lgi gnal
passes t hriipyfily thBeTP4 ih@Eemicatl Qeiugedrthec dtor SGeodparsshabverag@fdr. _g_
WO 02/0S. 1-t1°PCT/US01121. L70 [0038] The preference matrix 92 used by the
resource unit assignnent device 58 nay be updated on a per frane basis or
on a nore periodic basis. Using a statistical analysis, the preference
matri x 92 may be updated froma period oF minutes to a daily basis. In one
approach, the user equipnents 221-22n neasure the tine slot interference
| evel and the code interference level during the idle tinme between
successive reception and transm ssion bursts. These neasurenents are sent
to the base station 201. In another approach, the neasurenents are taken on

o s N LY O e o T NN A . . o "
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[0042] In systens using adaptive power control, it is advantageous to
assign consecutive tinme slots. In such systens, a nodified approach may be
used. Lbiagnghﬁgﬁ avai l able, the first available nunber ofpcgangesHfve timnme
sl ot s woul e assigned. For instance, if three tinme slots were to be
assigned, code 1, S5-S7 would be selected. Using least-interfered channel,
the consecutive tinme slots with the least interference are sel ected. For
instance, if three were assigned, code 1, S11-S13 would be sel ected. [0043]
Simlarly, to minimze the nunber of tinme slots used, nultiple codes within
a tinme slot_are assigned, such as codes, 1-3, Sé%. Addi tional |y, ﬁ hybrid

. appr oach, cashdimg slofs setesferoncp lpeelitodhe thresholds oif measureraenys fram the Pase code

1, S11-S1 d d 11-S12. [0044], One techni > f i gni

ni £5 1 5 TE0OH A S8 1 e BF e s MRETHR AT Erage PEREh PO R Eber
f dt] . : t i i i | th

mul i pl e PRESREPR i opE RO R P VO e Rl fr UEEHERFronhtk 0 11

initiallyer UFe afd B8 diatistd nidiSulentBhs ddteOkight fdantMl ehck lﬁﬁll”@ééi fiyipwunber

of codes available as determ ned by the interferencé level. As a result,

t he m ni nmeaqureinentsad detarmine tiine sboteavailbbitiag. eAltermataly gaweraging mieey stif be
resource units. [0045] After the initial allocation, resource units are
assi gned applicde If a timesdlot sintdrferencel leveldy abo veoiba tlngsheldeall the respuroanbidt i ons
but still have codes, available first. This allocation prevents additional
time slotasspeigiadhevih thaty timg ¢ dpt ¢ & llingted) for 1 poteniig) | gssrgament to

i th the Somogicliong e St natiaraete fofaSenRelt dnlE s YibiBies BT

assi gned fyrst . i . ' r e?&&r . Wi, ing
t he maxi rr%ﬂ?#w fﬁ%deﬁlq-%gh %tgd%g&glscéﬂlaﬁgegp ﬁ{g sg&felﬁr@@fs ot © Eﬁg(fr%'l ;I;ﬁquhtmq%dsté

desi r abl eydifig IFighrk 6 At WIFRERaOd ddd¥BeSthbleSnttsRIendBYeell Al$bhithetres@ursé ot s,

t hese tine s?ots are left available for use by other cross interfering

cel | s. [ OQ4iT] inXheicolighh ahdectme slatl4 fremaked withnen §Xbindisatirepthat tety at@4. To
determ ne the nunber of codes that should be used in each tine slot, a

mul tipl e elmixtted Grosw petentink assigimensd Additionaldy iker iimeslats aes ebmingtedach
slot is conpared to the nmultjple thresholds 126, and a  maxi jrum nunher of
time sl ot Begaysethayge F@Seﬂ‘éqdeéoﬁpﬂt% PPFRR?P%W@C%%'B%Q%‘@R?C%SHS@?@ a%ﬁ; pl e
threshold.ﬁcherre u%ga t.m? t hesholds, h and 12 as shown in Figure 9. If the
measur ed PREWPEIRUKES W AR 'S below I,, nultiple codes 110 may be assi gned

to the ti ot. | -0t j | 2,
one code My beizgfs%%gneg |ﬁqﬂﬁﬂéggﬁ%ersﬁr(seﬁgﬁ@{l?%}é%p%@g?I?C%itqgr géleer}%[ey’jl evel
i s above {1 code pe@demtdidremRy 106l i asired! $ibp 861 TRe 8od pow&GA€dsufsinedier

mul tiple threshold schene uses nore than two interference levels, |1,

12, ..., | nmayfbetthleermataliebasd statioar20g methomdegposter interfbrenee nfeasmennidevit@? ar e
available. If between In and In-1, one code 120 is available. The codes
avai | abl e50pPUHEheods power dntekissencenmeaaremgnibdevdnes p8rordeth. t hpde pemer
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ime slot’ and a ¢ conprising: for sel'ectéd ones of the
cel l's reggt6desudl iiterefE a0 b trtansaiteed. nAesikankedt ecprevaltimputhengceivatl
unit's tinme slot using that unit's code and determ ning whether that unit
has an ac€egueidyspeoatem inirgnit nte theecode peivebasasiremeat deviper Thainpetsignedt

unit's measured code interference level with a threshol % gnd
94 may be aradio frequency, an intermediate frequency or a baseband signal. A code

correlation device 96 correlates the input signal with the code of interest. The code
correlation device 96 may be a despreader, a correlator or a matched filter. If the code

of interest is a complex code, the correlator may perform a complex multiplication for
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assigning resource units to communications out of the selected ones
resource units having an acceptable code interference |level. 2. The method

of clai mydldhar conprising: neasuring a tinme slot interdqhgpeRidgvel in
selected tinme slots; conparing the neasured tinme slot interference |evel

for each selected tine slot to a threshold; and elimnating ones of the
selected tine slots based on a result of the conparing; wherein the

sel ected ones resource units do not include resource units of the
elimnated ones tine slots. 3. The method of claim2 wherein the neasuring

atinme slot interference |evel is perforned ing interference si code
. pover (| Stha)correlamonph'g %@Wé’dm@ﬂS@P@ﬁﬁﬁ @mgiﬁwﬁhﬁ POFR ?’g%ﬁ@ gp #d usi ng

et hod of CPai T BCRBIES: b FustdaBissribisant e o s MRRREPREP e hmloy s
. perforned i)b ngflﬁ}f@@l?ﬁl‘ﬁgesuﬁ{ id ﬂﬂte%rodﬁ ?tokvell Yoy fof rtﬁé"é&]'le Bt rﬁ@ﬁsf’eﬁ‘ HQ goﬂé

clai m 2 wheP&in € neasured t nterference eve conpari

det er m neg, Weehﬁ%euﬁem‘enwweﬁ%ma%h%me @hﬁrtt)edeeﬁessdreaelTWme@siﬁed he
t hreshol d” and e elimnated ones Of the selected time slots exceed the

t hr eshol dpover fag beindexedinte h shont hahd whher swangy 115 tod' 10 ool Higung 6a

preference matri X indicating which of the selected ones resource units are

el i m nat ef0032] Each non-eliminated resource unit's code interference level is compared
to a threshold at comparator 54. If only the base station 20, took code interference
measurements, these measurements are compared to the threshold. If only the UE's
measurements are used, the comparator 54 compares the average of these
measurements to the threshold. If measurements from the base station 20, and UEs
22,-22  are used, a weighted average is used. Typically, the base station's
measurement is given a higher weight. Alternately, the interference measurements
may be UE 22,-22, specific. Furthermore, if UE measurements or UE and base station
measurements differ significantly, each will use its own measurements. Each UE's
measurement is compared to a threshold for use in resource assignments for that UE
22,-22,. Each UE 22,-22, has its own preference matrix 92, if UE specific.
[0033] If a resource unit's code interference level is above the threshold, the
resource unit is eliminated from being assigned, step 88. The resource unit assignment
device 58 eliminates the resource unit in the preference matrix 92. To illustrate using
Figure 6, the resource unit associated with time slot 2 and channel code 1 has an
unacceptable interference level and is marked in the matrix 92 with an "x". The
resource unit assignment device 58 also stores in preference matrix 92 an indicator of
the code interference level of the acceptable resource units, step 90. As shown in the
preference matrix 92, the interference levels are indicated with a value of "1" to "10"
with a "1" having a high marginally acceptable code interference level and a "10"

having an extremely low code interference level.



8. The method of claim7 wherein the preference matrix indicates elimnated
time slots. 9. The nethod of claim7 wherein the assigning resource units

i s perforwehlagsfieadi ng the preference matrix and assi gni pgrausoi/sibo
avai l abl e resource unit read in the preference matrix. 10. The nethod of

claim7 wherein the assigning resource units is perfornmed by first
assigning a resource unit in the preference matrix wth a | onest
interference level. 11. The method of claim7 wherein the assigning
resource units is performed by assigning nultiple resource units of a user

equi pnent _t onsecutive tine slots. 12. The methad of c¢claim7 wherejn the
. assi gni ng[qogéiurce 'th:pgseisgatg@?sfrﬁ%gewt %&%ﬂ&eﬁ%?ﬁ%ﬁﬁﬁﬁ%t@ ®nits

f ' ; . i m - \\D. ~~— . 21].
o, = o oRRSOATRRL o PP ATa e IMOS P AT A 270
di vi si on E%&hi%ggéé’&@%ﬁ% ﬁﬁgﬁfdnsdé%%esalzb-@fiet@&&#&&%ﬁ%ﬁﬁbh@% ﬂﬂ%tiﬁe%ﬁﬁ@“r ce
unit assi gnrrent victe 10r recelving code fnterference levels or resource

units, produckdBydach 8aEE TR dhinhkKesuddtbntdiideefeanedhtg edlinhidedéacence
| evel s, and assigning resource units to conmunications using the preference

mat ri x; a#8peodesethedvetmeligread ipthestime slots mudieppropriate cvides hssi greckto the

nmeasur enment devi ce for neasuring code
uplink communication's burst and the base station's scrambling code, c*, ;. The
assigned time slots and codes are sent to the channel estimation device 46 and data
estimation device 48 from the resource unit assignment device 58. The channel
estimation device 46 commonly uses the training sequence component in the baseband
signal to provide channel information, such as impulse responses. The channel
information is used by the data estimation device 48 to estimate the data in the received
burst.
[0035] Data to be sent to the UEs 20,-20,, such as over a traffic channel, is
generated by data generators 44,-44,. The data is assigned one or multiple resource
units based on the communications' bandwidth requirements by the resource unit
assignment device 58. Each spreading and training sequence insertion device 42,-42,
mixes the data with the base station's scrambling code, c*,,.,, spreads the data and
makes the spread reference data time-multiplexed with a training sequence in the
appropriate time slots and codes of the assigned resource units. The output of the
spreading and training sequence insertion devices are referred to as a communication
burst. Each communication burst is subsequently amplified by a corresponding
amplifier 40,-40,. Each amplified communication burst is summed by a sum device
38 with any other communication burst created through other devices. The summed
communication bursts are modulated by a modulator 34. The modulated signal is
passed through an isolator 32 and radiated by an antenna 30, as shown, or, alternately,
through an antenna array. The radiated signal is passed through a wireless radio

interface 80 to the UEs 22,-22,.



. an interf

interference levels of a resource unit using that unit's code during that
unit's time slot; and a resource unit assignnment device for outputting code
power i nt@id @Rpge measurenents for use by the base stati geram@diafghgni ng
resource units to communi cations using the resource units assigned by the
base station. 14. The system of claim 13 wherein the base station further
conpri ses a code power interference neasurenent device for neasuring code
interference levels of a resource unit using that unit's code during that
unit's tinme slot. 15. The system of claim 13 wherein the user equi pnent

further conprises a_time slot. interference, measurenent devi f -
['—.qrz%ﬁ&e I evgi16 opasg Sctiit%@p% IFBYOUAtTd Uﬁlﬁea$5é§l§}}?1é€dgwg%:” ggisgh%”ﬁﬁes uring

Station.  Rgouteang TRt eI PR prare: THE R GHERSri s gl it "o

. conprises t4918y S| | r e i |

[t or f or oWES 1avan R g AU R L SR R BRI 9450 1
The syst epIEN r&doatdd HRitWKTg@infert N vilee 176 efaU HleBine A eEsoVeEte units are
interference levels on a periodic basis. 18. The system of claim 13 wherein
t he user egignedeotthe®HSsdewntinkland miptinkehemoss| evel s when instructed by the
base station. 19. The system of claim 15 wherein the base station resource
uni t assi (00890t devFoeths feepivad slovatiak datatthe chanreltestimation devisesOhandng a

measured interference exceeding a threshold . . .
data estimation device 70 processes the received baseband signal in the time slots and

appropriate codes assigned to the downlink communication burst and the base station's
scrambling code, ¢*_,.,. The assigned time slots and codes are sent to the channel
estimation device 68 and data estimation device 70 from the resource unit assignment
device 58. The channel estimation device 68 commonly uses the training sequence
component in the baseband signal to provide channel information. The channel
information is used by the data estimation device 70 to estimate the data in the received
burst. Uplink data is generated by a data generator 78. The uplink data is assigned one
or multiple resource units based on the communication's bandwidth requirements.
Spreading and training sequence insertion device 74 mixes the data with the base
station's scrambling code, c*,, ., ;, spreads the data and makes the spread reference data
time-multiplexed with a training sequence in the appropriate time slots and codes of
the assigned resource units. The assigned resource units are sent to the spreading and
training sequence insertion device 74 by the resource unit assignment device 76. The
resulting sequence from the spreading and training sequence insertion device 74 is
referred to as a communication burst. The communication burst is subsequently
amplified by an amplifier 72. The amplified communication burst is modulated to
radio frequency by the modulator 66, passed through an isolator 62 and radiated by an
antenna 60 or, alternately, by an antennal array. The radiated signal passes through the

wireless radio interface 80 to the base station 20,.



20. The systemof claim 19 wherein the preference matrix indicates
elimnated tinme slots. 21. The system of claim 13 wherein the assigning
resource Wy dasis performed by first assigning a resource pgigsol/idzne
preference matrix with a |owest interference level. 22. The system of claim
13 wherein the assigning resource units is perfornmed by assigning nultiple
resource units of a user equipnent to consecutive tinme slots. 23. The
system of claim 13 wherein the assigning resource units is perforned by
assigning nultiple resource units of a user equipnent to a sanme tinme slot.
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the desire ans correl at’l ng d signal wth the

desired cpslgs. IR0fe Bpvach ahe TBaGwdbipiferds RRWLD, heasire tHe time slooimetfaende
signal . 25. The code power neasurenent device of claim24 wherein the
corr el at i leyehmmithe codpintarfarenceieyehduirg the edle tip beTeen sitregmvereception

measur ement device of claim 24 wherein the correlating nmeans conprises a
despr eadeand transmission bursts. These measurements are sent to the base station 0;. In

another approach, the measurements are taken on a periodic basis. In a different
approach, the base station 201 signals the UE 22,-22, to take measurements.
Accordingly, the measurements are taken on-demand. The base station 20, updates the
preference matrix 92 based on these measurements. The updated resource unit
assignments are subsequently sent from the base station 20, to the UEs 22,-22,.
[0039] Figure 8 is a flow chart for fast DCA and will also be explained in
conjunction with Figures 4 and 6. To support communications, a cell is assigned
resource units for both the uplink and the downlink. The number of assigned resource
units is based on the uplink and downlink bandwidth demand. When the cell requires
additional resource units, the resource unit assignment device 58 will select additional
resource units to allocate for uplink and downlink communications, step 106. Using
the preference matrix 92, the resource unit assignment device 58 will assign a
corresponding number of resource units from the available resource units, step 94.
When demand decreases, conversely, the resource unit assignment device 58 releases
the resource units.

[0040] One approach for selecting resource units is first available. Using this
technique, the assignment device 58 searches through the preference matrix 92 until
it reaches the first available acceptable time slot. To illustrate using matrix 92, if two
resource units were requested, starting at code 1, slot 1 and first working left to right,
code 1, slots 5 and 6 would be selected. These slots are the first encountered

acceptable slots.



27. The code power mneasurenent device of claim24 wherein the desired code
I's conplex and the correlating neans perfornms a conplex multiplication. 28.
The code R@y®losimasurenent devi ce of clai m 24 wherein the geag®hai40g neans
conprises a correlator. 29. The code power neasurenent device of claim?24
wherein an out put of the power |evel nmeasuring neans is an indicator of the
nmeasured power |evel of the correlated signal. 30. The code power

measur enent device of claim24 for use in a tine division dupl ex/code
division multiple access system wherein the neasured power level is
measured in a tinme slot of interest. -16 02/ ~1 PCT/US111/21,_17(1
3R codtydier e Asaitsranpraseh rleas BcHERA BRI T heRe UENERBHE TR

i th t f desi.red code potentigl d i de. di vi si L tipl
Access commenratubE e ARy Bonk i Eotteuit Mialh LS sPHe  : ©
an i nput | [ ' | ' di

Fr equancy TSLERHEE TR, (R AlukEraf, B BRETeRACATRPI I e, (RS 10 61 ©
devi ce fonagiaprevaht 69 "10€iy aQedy@d Shic@nhls Apprbadih Sestelds' theowddgie aitide a

power neasurenent device for neasuring a power |evel of the correl ated
si gnal . 3thatiTh62 befize pelecting® eesoueernit, d eequiresaiorelpaocassihgtine. dloweer,
correlating device conprises a matched filter.
since the selected resource unit has the lowest interference level out of the available
resource units, communication interference is reduced.
[0042] In systems using adaptive power control, it is advantageous to assign
consecutive time slots. In such systems, a modified approach may be used. Using first
available, the first available number of consecutive time slots would be assigned. For
instance, if three time slots were to be assigned, code 1, S5-S7 would be selected.
Using least-interfered channel, the consecutive time slots with the least interference
are selected. For instance, if three were assigned, code 1, S11-S13 would be selected.
[0043] Similarly, to minimize the number of time slots used, multiple codes
within a time slot are assigned, such as codes 1-3, S11. Additionally, a hybrid
approach, such as blocks, may be used - i.e. for four resource units, code 1, S11-S12
and code 2, S11-S12.
[0044] One technique for assigning resource units is to minimize the number of
time slots used. Byreducing the number of used time slots, interference to neighboring
cells is reduced. Using the muitiple threshold technique, when resource units need to
be allocated initially, the system finds the time slot or siots with the maximum number
of codes available as determined by the interference level. As a result, the minimum
number of time slots are allocated for a given number of resource units.
[0045] After the initial allocation, resource units are assigned to the time slots

which already allocated codes to communications but still have codes available first.

This allocation prevents additional time slots from being used. After the previously
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33. The code power neasurenent device of claim 31 wherein the correlating
devi ce conprises a despreader. 34. The code power neasurenent device of
clai m 31 Weehfisiyt he desired code is conplex and the corrgl@lidgfgyi ce
perforns a conplex nultiplication. 35. The code power neasurement device of
claim 31 wherein the correlating device conprises a correlator. 36. The
code power neasurement device of claim 31 wherein an output of the power
measur enent device is an indicator of the neasured power |evel of the
correlated signal. -17 V1' O 02/0y-t1 PCT/US01121-t70 37. The code power
measur enent  device of claim31 for use in a tjne leISIOﬂ du x/ cod
_division mgnegltan%l@é%@ewgéémwews frfeassigasd Math &;Bﬁvmy e

d f d f
terf or ePEDHYETOG A AUahEBUES beingalhieted Bite por ren{'}e ATy uged in a
code.di Vi Figay Ul 1 Bl 895565 £OBTDL LR SEHER TR I RIHcS! no

receiving-a s gnal Fespaon recel ve requency spectrum
potenti al bivcdtfe%sﬁgnw?o ﬁ'ﬁﬁié sqgt c@%raﬂya lif Rl @Eirasletth fintie 88 Matb&d ¢Mahe Wi t h
the desired code; and neasuring a power |l evel of the correlated signal. 39.
The net hoglogfuseldaiBy 3& sinig tigte stewphesd thge dkite ard leftrayatlablerfor asd by otifert he
measur ed power | evel.

cross interfering cells.

[0047] An interference level for each time slot is measured, 124. To determine
the number of codes that should be used in each time slot, a multiple threshold scheme
is utilized. The measured interference for each slot is compared to the multiple
thresholds 126, and a maximum number of time slots to assign is determined from the
comparison, 128. One multiple threshold scheme uses two threshblds, I, and I, as
shown in Figure 9. If the measured interference level is below I,, multiple codes 110
may be assigned to the time slot. If the measured interference level is between I; and
I,, one code 112 may be assigned in these time slots. If the interference level is above
I,, no codes 114 may be used in this time slot.

[0048] Another multiple threshold scheme uses more than two interference
levels, I,, L,...,I,. If the measured interference level is above I, no codes 122 are
available. If between I and I_,, one code 120 is available. The codes available for the
time slot keep increasing by one per each threshold, I ,, I 5, etc., until the interference
level is less than I;. When the interference is less than I;, n codes 118 are available for

the time slot.
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40. The nethod of claim 38 for use in a tinme division dupl ex/code division
mul tiple access system wherein the neasured power level is neasured in a
time slotywefoplRigrest. 41. A nmethod for determ ning a maxipgfqideyapes of
resource units to assign to a tine slot, the nmethod conprising: measuring
an interference level of the time slot; conparing the neasured interference
|l evel to a plurality of thresholds; and using a result of the threshold
conparing to determ ne the nmaxi mum nunber of codes to assign to the tine
slot. -18 WO 02/0S: 1-11 PCT/ US01/ 21-470 42. The nmethod of claim4l
wherein the plurality of thresholds is a first and a second threshold; if
_ the neasured interference level is beléMMhe first threshold, no codes are
assigned;y@%“thé_nea ured interference level is between the first and
second th 4 ¢ABHR % code i s a maxi num nunber assigned; and if the
measured interf{erenge | xgceeds ] odes
mber oPeRkRLor BERHTe foucl® SlERARNER SR E Mitdies e

is a maxi mum nunber S assto me erein

b,

the plur ahfvﬁéioﬁﬁugfé&ec%ﬂﬂﬂn‘ﬁﬁi&ﬁ%n% ElefS kadD fbsButR@Sinit ' RSGGLET With bhRne

neasured Interference level Is befowthe first threshold, no codes are

assi gned; slangnd & cbte, theasethed comipeising: ence | evel exceeds the | ast
threshold, a plurality of codes is a maxi mum nunber of codes assigned. 44.
The met hod of cl ai nferlseleetedi nnehefnthes geld's iesownck enwits; emleaswing st wede ur ed

using interference signal, code power (I1SCP). 45  The method of clajm4l
wher ei n t Hdenfgepce éewgégmgdh@tsmmgs Himectlel Ysing phatamity codeand determydng The

et hod of el gl mt) wiereln Lhe MERSued LALer 2TEnSe Loy Sh JfERRHRS

that unit's measured code interference level with a threshold; and

assigning resource units to communications out of the selected ones

resource units having an acceptable code interference level.

2. The method of claim 1 further comprising:

measuring a time slot interference level in selected time slots;

comparing the measured time slot interference level for each selected time slot
to a threshold; and

eliminating ones of the selected time slots based on a result of the comparing;
wherein the selected ones resource units do not include resource units of the eliminated

ones time slots.

3. The method of claim 2 wherein the measuring a time slot interference

level is performed using interference signal code power (ISCP).

4. The method of claim 3 wherein the ISCP is measured using a received

power of midambles.
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eliminated time slots.

9. The method of claim 7 wherein the assigning resource units is performed
by reading the preference matrix and assigning a first available resource unit read in

the preference matrix.
10.  Themethod of claim 7 wherein the assigning resource units is performed
by first assigning a resource unit in the preference matrix with a lowest interference

level.

11.  Themethod of claim 7 wherein the assigning resource units is performed

by assigning multiple resource units of a user equipment to consecutive time slots.

12.  Themethod of claim 7 wherein the assigning resource units is performed

by assigning multiple resource units of a user equipment to a same time slot.
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a base station comprising:

a resource unit assignment device for receiving code interference levels
for resource units, producing a preference matrix using the received code interference
levels, and assigning resource units to communications using the preference matrix;
and

a user equipment comprising:

a code power interference measurement device for measuring code
interference levels of a resource unit using that unit's code during that unit's time slot;
and

aresource unit assignment device for outputting code power interference
measurements for use by the base station and assigning resource units to

communications using the resource units assigned by the base station.

14.  Thesystem of claim 13 wherein the base station further comprises a code
power interference measurement device for measuring code interference levels of a

resource unit using that unit's code during that unit's time slot.

15.  The system of claim 13 wherein the user equipment further comprises
a time slot interference measurement device for measuring an interference level of a
time slot and the resource unit assignment device sending the time slot interference

measurements for use by the base station.

16.  Thesystem of claim 14 wherein the base station further comprises a time

slot interference measurement device for measuring an interference level of a time slot.
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interference levels on a periodic basis.

18.  The system of claim 13 wherein the user equipment measures code

interference levels when instructed by the base station.

19.  Thesystem of claim 15 wherein the base station resource unit assignment
device eliminates ones of the selected time slots having a measured interference

exceeding a threshold.

20. The system of claim 19 wherein the preference matrix indicates

eliminated time slots.

21.  The system of claim 13 wherein the assigning resource units is
performed by first assigning a resource unit in the preference matrix with a lowest

interference level.

22. The system of claim 13 wherein the assigning resource units is
performed by assigning multiple resource units of a user equipment to consecutive time

slots.

23. The system of claim 13 wherein the assigning resource unifs is

performed by assigning multiple resource units of a user equipment to a same time slot.
24. A code power measurement device for measuring an interference level

with respect to a desired code potentially used in a code division multiple access

communication system, the code power measurement device comprising:
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means for correlating the received signal with the desired code; and

means for measuring a power level of the correlated signal.

25.  Thecode powermeasurement device of claim 24 wherein the correlating

means comprises a matched filter.

26.  Thecode power measurement device of claim 24 wherein the correlating

means comprises a despreader.

27.  The code power measurement device of claim 24 wherein the desired

code is complex and the correlating means performs a complex multiplication.

28.  The code power measurement device of claim 24 wherein the correlating

means comprises a correlator.

29.  The code power measurement device of claim 24 wherein an output of
the power level measuring means is an indicator of the measured power level of the

correlated signal.
30. The code power measurement device of claim 24 for use in a time

division duplex/code division multiple access system wherein the measured power

level is measured in a time slot of interest.
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‘ with respect to a desired code potentially used in a code division multiple access
communication system, the code power measurement device comprising:

an input configured to receive a signal corresponding to a received radio
frequency spectrum potentially used by the desired code;

a correlating device for correlating the received signal with the desired code;
and

a power measurement device for measuring a power level of the correlated

signal.

32.  Thecode power measurement device of claim 31 wherein the correlating

device comprises a matched filter.

33.  Thecode power measurement device of claim 31 wherein the correlating

device comprises a despreader.

34.  The code power measurement device of claim 31 wherein the desired

code is complex and the correlating device performs a complex multiplication.

35.  Thecode power measurement device of claim 31 wherein the correlating

device comprises a correlator.
36. The code power measurement device of claim 31 wherein an output of

the power measurement device is an indicator of the measured power level of the

correlated signal.
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division duplex/code division multiple access system wherein the measured power

level is measured in a time slot of interest.

38. A method for measuring an interference level with respect to a desired
code potentially used in a code division multiple access communication system, the
method comprising:

receiving a signal corresponding to a received radio frequency spectrum
potentially used by the desired code;

correlating the received signal with the desired code; and

measuring a power level of the correlated signal.

39.  The method of claim 38 further comprising determining an indicator of

the measured power level.

40.  The method of claim 38 for use in a time division duplex/code division
multiple access system wherein the measured power level is measured in a time slot

of interest.

41. A methodfor determining a maximum number of resource units to assign
to a time slot, the method comprising:

measuring an interference level of the time slot;

comparing the measured interference level to a plurality of thresholds; and

using a result of the threshold comparing to determine the maximum number

of codes to assign to the time slot.
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43.  Themethod of claim 41 wherein the plurality of thresholds has a first and
alast threshold; if the measured interference level is below the first threshold, no codes
are assigned; and if the measured interference level exceeds the last threshold, a

plurality of codes is a maximum number of codes assigned.

44. The method of claim 41 wherein the measured interference level is

measured using interference signal code power (ISCP).

45. The method of claim 41 wherein the ISCP is measured using a received

power of midambles.

46. The method of claim 41 wherein the measured interference level is

measured using a measure of inter-cell interference.
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