J 0 JAN 2005 WO 02/ 05441 PCT/US01/21470 [0001] CODE POAER [WERSUREVENST FOR
DYNAM C CHANNEL ALLOCATI ON [0002] This application clains-priority from

Pr ovi si onal pI | cation No. 60/217,093, filed July 10, 2000. [0003]
BACKGROUN 2 The i nvention relates generally to resqurce allocation in
wirel ess sﬁjpeo @>*5pectrum time division dupl ex conmuni cEFTIN & Pens using
code division nultiple access. Mre specifically, the invention relates to
~assigning tine slots and codes in such systens. [0005] Figure 1 depicts a
wirel ess spread spectrumtime division duplex (TDD) conmunication system
~using code division multiple access (CDMA). The systemhas a plurality of

base stati 01-207. E co cat es with user

equi pnent s[%@é)]i]z) 221- 2238$§§§E§%3@§§H Communi cat i ons
transmitted fromthe baBYNANH are referred to as
downl i nk d8A8Zini cat Thissappémhaxonimms qmonimfrcm ;PmsmmnddAfpphcattolnerlE 221 to

t he base s 2 to as uplink comrunications. In addition
to communi 70@93 gi‘idafb‘& P@ﬁ frequency spectruns, spread .

© spect rumrl @I\/A systens carry I otAffuNi cations over the same

- spectrum E@ﬁe mul tiple signals g]rgétd [ stﬁl ngui shed by their respective codes.
[0006] Sirfee04] si gnEhe Beaitionyelgsgenaally wubwurealocdtibndh sfilchgsismeabl e from
other signals in the sane spectrum _each code creates a virtual

comTulrll catSPe¢HER fVlSWFlt‘i‘if Xtcﬁ@f@ﬁ’é%@tuﬂuﬁi’ﬂﬁ@i usgsgzcodﬁ @vsszqm@ulu@h ngh
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such a sysffikystdigs. data signal is nmixed with its base station's scranbling
code, c*scranb and spread using its assigned channel code. [0007] Also, to

nmore ef fi dPBRRll y usEigured depictsaivizplessspraad sfoDuaiime évml@n@pltus(a’l?ﬂ})peat i ng
oo 20 e R SRSk Sl B, T B 7T 1
sent i N 4 plurality of base stations 20,-20,. Each base station 20, communicates with user

equipments (UEs) 22,-22, in its operating area or cell. Communications transmitted

from the base station 20, to the UE 22, are referred to as downlink communications

and communications transmitted from the UE 22, to the base station 20, are referred

to as uplink communications. In addition to communicating over different frequency

spectrums, spread spectrnm TDD/CDMA systems carry multiple communications over

the same spectrum. The multiple signals are distinguished by their respective codes.

[0006] Since a signal sent using a particular code is distinguishable from other

signals in the same spectrum, each code creates a virtual communication channel

within the spectrum. For use in distinguishing signals originating from different cells,

each base station 20,-20, has an assigned scrambling code, c* ... To transmit a

specific data signal in such a system, the data signal is mixed with its base station's

| scrambling code, c* .. and spread using its assigned channel code.

[0007] Also, to more efficiently use the spread spectrum, TDD/CDMA. systems

use repeating frames 26 divided into a number of time slots 24,-24 , such as fifteen

time slots, as illustrated in Figure 2. In such systems, a communication is sent in

_ selected time slots 24,-24, using selected codes. Accordingly, one frame 26 is capable
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selected tine slots 241-24n using sel ected codes. Accordingly, one frame 26
is capable -1 Li O JAN 2005 WO 02/05441 PCT/US01/ 21470 om gagﬁmiﬂm?nultiple
comuni cati ons distinguished by both tine slot 241-24n and code. he use
of a singl in a single tine slot at a single frequency spectrumw th
a spreadiﬁgﬁ@gg45r of sixteen is referred to as a resoﬁ?ﬁ@%ﬁﬁﬁfm If a

| ower spreading factor is used, the use of a single code in atine slot is
considered nore than a single resource wunit. To illustrate, using a
spreadi ng factor of one for a code in atime slot is sixteen resource
units. [0008] A systemusing Ntime slots, S 1-SN, M channel codes, Code

1 st r at e e SRR b gt RS ot e TR o B a0 1 x 23
repr esent STHe aid\6tt £5iERUGHS & yeh?leg;ﬁe ot 7 §ade ?&gﬁ@xﬁéﬁpe%ﬁivﬁw” s

used). This Matrix 28 has a tota MKNxO r esourc s. Atypical TDD
syst em usespréBling fastos bixigtpenlis refvaedhiol as e ogkesrcamditofa lowersprdadigefactbr equency

spectruns., Bas on the bandw dth required to support a comyuni cation, one
or multipl Jéuﬁﬁfgiw@wﬁﬁl{l@ea? 134 1y ougigied Rt ainsiresaleno] ne
probl em i n,su [ &'rsp'} | LES: N1l £ of
‘radi o int erl?grog%g}ﬁ&%g’msﬁ n eéﬁﬂrggﬁgé?ﬁggﬂecn@# ?gﬁ%ﬁcyaﬂ%gg%&gsuﬁﬁg% near by
radi o fr esgeemcyusisur ces and cross interference by signals transmtted in
nei ghbor i nl%chl | s. Sending a_conmunication over a resource unit with a

hi gh i nt er 9F8hce | dvaypterpaipingdy time slais S3-90b M4 clannel epdlgs, Gpsled -CodsdMD] One

‘t echni que I i } is to~neasure the . | r feyence
level in e{a{lc O'grl% %én@?gﬁ! c%ﬂgp%&%g@%r@?hﬁfpﬁue 999$’§i1 ?ﬁ%&edﬁg&% ts to a
comuni cat d\ﬂlFiFm@”Bl. YEcR 2IpE Borti the Mdkrik RBReptbRhfs \AN#BIeRERRRIARIS _
interference levels w [l be assigned to the comunication. Although this

t echni que speehdingsfactioe opsisicpinis useg). Tis ¥atuval8 Hat & tdidsef, MkNx@oesouncet
elimnate al.] resaur nits sufferjng.unacceptable interference |evels.
Ada ¢ 1 onal - AT Pratcin B S el IR SRAR e B Spmmgcte 1 o

assi gnment g faH £1154548 offBY B0 ' our ces,
Accor di ngl ;,qﬁt{ahei%%%%ﬁgts aS nge foa‘éiﬁgz%tﬁ% t rn%?@\%ﬁg%%r%@&?ﬁnﬁg%si gni ng
resour ce one or multiple resource units are assigned to that communication.

{0009] One problem in such systems is assigning resource units in the presence
of radio interference. Radio interference has multiple causes, such as nearby radio
frequency sources and cross interference by signals transmitted in neighboring cells.
- Sending a communication over aresource unit with a high interference level may result
‘in a loss of signal data.
(0010} One technique for dealing with this problem is to measure the
interference level in each time slot immediately prior to assigning resource units to a
communication. Onlyresource units in time slots having acceptable interference levels
will be assigned to the communication. Although this technique reduces the possibility
of signal data loss, it does not eliminate all resource units suffering unacceptable
interference levels. Additionally, measuring the interference levels immediately prior
to assignment requires extensive monitoring using valuable system resources.
Accordingly, there exists a need for an alternative approach for assigning resource

units.




units. -2 10 January 2005 SUMVARY | n accordance to one aspect of the

I nvention, there is provided a nethod of assigning resource units within a
cell of a wireless tinme division duplex conmunication systgguaQaf2005
resource unit is associated with a tine slot and a code, characterized in
that t Mk conprise, for selected resource units of the cell,
measuring a code interference |level during that unit's tinme slot using
that unit's code and determ ni ng whether that unit has an acceptable code

interf e e l,son,of that unit'.s ured code
|t ort &) RegpiiEto ABTHR B BRPREAER hee fmifed o nPBRRLH e
comuniresaurengnitsuwitroh a ¢efieof seivieelesx time stivisicre duplex sohawinigatiom sgstempeadi e
code i | n..acC o) t her of, t I nyention,
There Tesosrel FRER 8tBliod B2 ARE ARG Bobics 200, SFarta8REh A7 it B AR
usi ng couwrige,Jossalected resopice wnils @ the adiamaes@ingza dodenintdnizterich deves dstirgm
conpri =P o} -1 ti ri.sl ng. re - unj ssi,gnnent . devi ce for
recei vﬁﬁ% %@1 e%lﬁ%t !Z:tof edrse ce eL\I/r{e'tI%s @g%er %rn gsé%‘rgén@ﬁ'ﬁﬁi ‘fvg?tﬁ%rr 6%0?%9 hgs an

pr ef er éxsceptalsle rdogde unterfgrenbe levet baseadk dn co demparisenf afr that enit's vedasurezhdode

assi gni; ni i I i.ng I reference matri X, -
and o (ASEEAGISIE WA bnle3nGl ERE LESHRG SeadBHiatii o, Bl ShGRES PO ol
devi ce thieselatted tasourge cnde havitgah ecaaptabld endel istedrence &velir ce unit usi ng t hat
unit's code during that unit's time slot, and a resource unit assignment
device for outputting code power interference neasurenents for use by the
base stmacemdante taswdther agpeat ©b thecieveniiont theteniscpovided aaviraess tinse diyisidme

[ ' t b . at j . F . T
oy PR AR i oPaRE Mudb BB R PSRRI el
2 i s asy$teiusemprisesn sobasé rdatiinotemprisimg pa aesouycé ranite assifirgemte dévices fam
i |l ust A . ' i.St i i.sh , de. .li | ot d
fr equenay iy GHiedREAUEREe bk ToSrBoUR BRoRnS ATR8RIE8 it [l e "
Fi gur e réceivedzoflé overddrande lefels,| anw abpigaimggeshuacmenhitsas ogmmeridationd-ugjng theb i s

an exagpéfgreﬂée amg{r&f CfcE H?etrr ieéuipment 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 a resource 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.

BRIEF DESCRIPTION OF THE DRAWING(S)

Figure 1 is a wireless spread spectrum TDD/CDMA system.

Figure 2 is an illustration of time slots in repeating frames.

Figure 3 is an illustration of resource units distinguished by channel code, time slot and
frequency.

Figure 4 is a simplified base station and user equipment.

Figure 5 is a flow chart of slow dynamic channel assignment.

Figure 6 is an example of a preference matrix.

Figure 7 is a code power interference level measurement device.

Figure 8 is a flow chart of fast dynamic channel assignment.

Figure 9 is an illustration of two threshold code assignment.




Figure 7 is a code power interference |evel neasurenent device. Figure 8
is a flowchart of fast dynam c channel assignnent. Figure 9 is an
illustration of two threshold code assignnment. 3 10 Januar e 10
is an illustration of nmultiple threshold code assignnent. xgﬁgﬁggfggag
flow chart mul ti t hres e as nnent DETAILED DESCRIPTICN CF
THE PREE%F@EE Hﬂﬁ?tﬁém “&p!ﬁﬂ"ﬁ?s °F§°§egﬁﬁ§"m? Med base station 20, and
UE 22, Higed 1t1¢sam\lve:ﬁanbfmhmwean@shaaboahya@a@mnemhannel al  ocation (DCA).
Figure 5is a flowchart of slow DCA. The flow chart of Figure 5 will be
described in conjunction with the preference matrix 92 of Figure 6. Figure
6 i s arDETAILEBtDESCRIPTOONDPHTHERRERERRED EMBODMOST(SP 02/ 05441

PCT/ US01/ 21470 matrix 92 of Figure 6. Figure 6 is an illustration of a
preference matrix 92 created as a result of slow DCA in a TDD/ COVA system
havi ng H@reha@aeimmﬁdesasel&aﬁdm Shatue 2amr§e@m|nfp1@ﬁemww arEafabt dmanium t he

i 1 o RUSaR I BRE el § o fiow BRAT of v i e e ot R o

i's meader describad hn at:bn}i)mdmt @iith ethe nirefesdrgaatinde? poVBgGure | SOPjuer 6 is an
determ, inter-c interference, by link gain, step 80. The | SCP may
be neagﬂpgg“ﬂkwﬁU"Fﬁ%’deanbles of received communi cation bursts, although
ot her | SCP nmeasurenent techniques nay be used. Each tinme slot's
interference is neasured at either the base station 201, UEs 221-22,, or
both. For time slots interference neasurenents taken at the base station
201, the base station's antenna 30 receives various radio frequency
signals. The received signals are passed through an isolator 32 to a
denodul ator 36 to produce a baseband signal. Atinme slot interference
measur enent device 52 processes the baseband signal to neasure the
interference | evel, such as by ISCP, within each tinme slot 241-24,, of the

~ frane 26.
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[0028] For tine slot interference neasurenments taken at _the UEs 221-22n,
the UE s antenna 60 receives various radi o frequency si BalAN 336 recei ved
signals are passed through an isolator or switch 62 to a denodul ator 64 to
produce a haseband signal. A tinme slot interference neasurenent device 78
processes VIOPMI¥¥tpband signal to neasure the interfer eREEUSEHF™ such as
by 1SCP, within each tinme slot 241-244. The tinme slot neasurenents taken
at each UE 221-22,, are typically signaled to the base station 201
Alternately, the neasurenments nmay be nultiplexed with the uplink data sent
to the base station 201 produced by the data generator 78. [0029] A

conpar at or_ 56, t he bas tatiqn 201 coppares each tinme slot's

interfer en@@@&?e?{ﬁgmg éﬁ@gﬁéllﬂ?n Batem Oflafpr%ﬁ%’r'%m@ Hetbp R cepiediasn 201
took tine ' ts is
compar edt ot s} e ELICA §0e PPIFEENE R Bk ns AR 16 BhurhBFRRLTI ISR |

conpar at or arfibomeofipfiensy.t Baclavet ag&leflﬁﬁn‘ix@ﬂre?m%&lﬂs 280 9uV\6F 020 pbskitie
PCT/ US01/ 21470 each time slots interference [evel to the threshold. If

" nmeasur enmenfCsORERWRife base station 20, and UEs 22,-22e are used, a

i ght ed f ' | ot : ' d wi,th b
station s 0k i oRERE R Plagine BTG Plont Ve gt Bt 8oL o on
measur ene i feSdviréd Buch 8 Biy trit€fetbd o sigdardd d¥bbie BSCP) o dSfniniBASKE-8EENt S tO

determne tinme slot availability. ternately, averaging may still be
appl i ed. |ifiteaferdnge, byt link zain,rstapr80eBed8CPangy bd meashmdansingsthe hridahles, al |

t he resour units associated with that ti |ot are elimpnated for
botents ol et S, st ottier IR aswnont i BRiGRe ARY

assi gnmentpqeKi CE c%@tiﬁleimt' Bli& 8 i P ' t5h ource
units in the storg prefsergnce rrrgl%dreiliﬁg?lﬁ%doéqe %@?ﬁg%%%t%dg?ln%)l |g€re 6,
tinme sl ot 22,f2dsorcbothu o tiapiskit mtdrferarct etcaneeménty tlken Althe ose stago BEuUr ce
units in the colunn under tinme slot 4 are narked with an " X" indicating

~ that they '8¢ Basesiatianiapiane SR AeGEBICE NETels Tadioi fEaavenay Sigus. t%l'éﬂi‘ép‘?iyﬁ?d ot her
1> 10 S PR R 5 SR8 Rl B
I[ g ng)]s | Forsigat hA tarelttéftetf@ched Medshfdnent @dvicd TRMIrbebs S aRPbRMbMdisiial f er ence

to measure the interference level, such as by ISCP, within each time slot 24,-24, of the

frame 26.

[GO28] For time slot interference measurements taken at the UEs 22,-22_, the

UE's antenna 60 receives various radio frequency signals. The received signals are

- passed through an isolator or switch 62 to a demodulator 64 to produée a baseband

signal. A time slot interference measurement device 78 processes the baseband signal

to measure the interference level, such as by ISCP, within each time slot24,-24.. The

time slot measurements taken at each UE 22,-22, are typically signaled to the base

station 20;. Alternately, the measurements may be multiplexed with the uplink data

sent to the base station 20, produced by the data generator 78.

[0029] A comparator 56 at the base station 20, compares each time slot's

interference level toa threshold, step 82. If only the base station 20, took time slot

interference measurements, each of these measurements is compared to the threshold.

If only the UEs measurements are used, the comparator 56 compares the average for
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the code power interference |evel is neasured, step 86. The code power
measurenents may be taken at the base station 20, wth goge
bRCp e

. interference neasurenment device 50, UE s code power int

- measur emen dﬂﬁx’éﬁc“ s 68 or both. Code power neasurenents taken at the UE
201 are eithe gnal ed or multiplexed with uplink dataPCTEBI4F gure 7
depi cts one possible code power interference neasuring device 50, 68. The
code power measurenment 50, 68 is taken on a frequency spectrum where the

codes of interest are to be transmtted. A signal 94 representing the
received frequency spectrumis input into the code power neasurenent
device. The input .sjgnal, 94 e.a radiq.f uency, an_internediate
f requency %ﬁchgﬁ%%ggggﬂﬁr@fe@ﬁ%ﬁ‘%hp%%éﬂrew@eﬁ‘g&eﬁsﬁ“ ?Prt%@'c’%&‘éﬁﬁeel at es
the i nput ghgiaboWahd BHE 20008 afe LNICLEThbighiae ld peglevi ce 96
may be a despr eader, a corrb?%"t ore or éarratlc,gﬁaegg ?\fe??gger .()Fl%?&fﬁgiéc%ggﬁd of

i nt erest i meaucamt Busedbvwith thetesesiatiel'ativen higher peidhor IUE seapkaxents

mul tipli catiﬁﬁ for. -5 [1 0 JAN 2005 WO 02/ 05441 PCT/US01/ 21470 the
correl ati off. Uknand base s BeavEsTaes ¢iffer sgnificantly; mechBile use fits (ave
correlate FeSantd I hS.:Hsed, LS:the s of the
magni tudeq](%?{sp#]e cgsr;:%ldgtf C itgée. ﬁ%ﬁagmir%bsﬁﬁ&t ?&r%tge}%gel ;‘ié)e%%éﬁ%%% %r 100

for the cogpplied. If atieteaddt's ifibferefciElevdl WeHova BRI LFEIEA  all the Faak@ie Baltd Ng each
time slot to be nmeasured. The neasured power may be indexed into a short

hand val ueassagigied awith 1 that otimeoslof nagj gliménaged [fioo3pgtemial h assignoedni nionat ed
resource unit's.code int ence | evel. i s. co ed 0 .a threshqld at
conpar at orct&gﬂ]ﬁql‘fﬁgﬁf’ft?p%i Egtéeer CRQUEPS EHE %@@gﬁﬁé%‘& § elimingtss @ﬂg@

Measur enedliFninkte fifhe BRAS WEDTRR it8 ifthe SFRAT Hafcréhck Mearkil 68S Hliflusukfe ONly the
UE's neasurenents are used, the conparator 54 conpares the average of

these neasingdfipmes, timesloe4hhs asincicceptitle mbafonereadeitcd Al ofitlichesdoase st ati on
201 and UEs. 221-222 are used, ighted averagge |s used. Typically, the
base st at iwyéﬁéﬁﬁm?@éfwsgitgeﬁegmﬁ?eﬂﬁ‘@ %I%Shltn ICAFIF%FI‘I%&’@Y?{G t he
~interferenge.: : 0 - J.fd r . if UE
nmeasur enents or %JE apﬁ %lgﬁsaégg%é}ql%ﬁ %%&%é?éﬁ@ﬁ?ég ﬂé%ﬁlgfré %?g%agegnt ly,

each w || hesause tikyawres@asdifos et purpbessudias foreasadcasteRinns$ a6@aRared to a
threshold for use in resourg{g assignnments for that UE

3 f

likewise marked with an

[0030] For eachresource unit in time slots having acceptable interference Ievels,
the code power interference level is measured, step 86. The code power measurements
may be taken at the base station 20, with code power interference measurement device
50, UE's code power interference measurement devices 68 or both. Code power
measurements taken at the UE 20, are either signaled or multiplexed with uplink data.
[0031] Figure 7 depicts one possible code power interference measuring device
50, 68. The code power measurement 50, 68 is taken on a frequency spectrum where
the codes of interest are to be transmifted. A signal 94 representing the received
frequency spectrum is input into the code power measurement device. The input signal
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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221-22a. Each UE 221-22n has its own preference matrix 92, if UE specific.
[0033] If a resource unit's code interference level is ab@yg Uﬂg Hm eshol d,
the resource unit is elimnated from being assigned, step 88 The Tesource
uni t assigaqﬁﬂb 4gevice 58 elimnates the resource unit .in the preference
matrix 92. "fo'itlstrate using Figure 6, the resource GRHUSYRER ated with
time slot 2 and channel code | has an unacceptable interference |evel and
is marked in the matrix 92 with an "x". The resource unit assignnment
device 58 also stores in preference matrix 92 an indicator of the code
interference | evel of the acceptable resource units, step 90. As shown in

the preference trix 92, the interference |evels are indicate ith a
value of  -1poeptelilgh. The Bwey Theps e o8 it e povien of B o code

i nterferenggnd qY8koRBRx@odd R used) M i6h i8h ' ference
Level . -6 TPy ALRSgBBRRgods seot A 5@:‘%1u5061%2{164f7%‘l’fﬁ§ e B ngIoE L Toe
- resour ce uchips. aflsd rpsukting somvik e Gffle pewes 160 foraths code dhmierésds @hstcafié on' s

data estimation device 48, channel estimtion device 46 _and spreading and
traini ng sEREReasHEeEenE ¢ eredyringseagh fimepslot fogbewgpsuged. whiemea and

time slots ] b1 n€Stnf aBL i vice 46 and
data esti nﬁ%ﬁn&(}é@g@&e@éﬁ%gﬂs@éﬁt;ﬁ%?}gﬂ§%§g§gﬁs§ lsﬁgncii(?%rﬁ Q‘Hg%ti nme slots
and appr opfiaREe CodEsclessi-gitathated rdsberce Uiit's ddeGRaITern6Sle€lns Sopred and t he

base station's scranbling code, c*scranb. The assigned tine slots and
codes are Wehthresboldd conpavabar SdstIf pallyitbs basestationdd), sonk ehde dntexfetebemt i on

device 48 fromthe. resource unit assignnent, devige 58, The nnel,

ot mat | orfaEBvrEReolh RSminrynbes 5 AR Ol Bt T oaRBRERs 1 1 (he
baseband gksAind® REOVIE], TRANBRIpatAiOBHBENBPareS UG SFerhdB W ShefeSpPONSes.
The channel information is used by the data estimation device 48 to

esti mat e tmeasteneenintotthe threshelds dfi mebsurement§ @36the Dasasthiboh20,smdtUED t he UEs
201. 20n, such _as over a traffic channel, is generated by data generators
441- 44n. T{Er’e'@&ataéei‘ése%séli &’ﬁ&'&x‘@né"%ﬁgw e &E@S@%etheuPHSFsStﬁ%gfb% on the
comruni Catfn%& en&é%’ﬂ?s"‘%i%ﬂ‘aﬁn‘?”.'é %[@Et %@%haéﬂﬁ the SRMEGEN L su?e?&éngs””e”t

ac d traini € 2

devi ce 58. spreadi ng and ng sequetice I nsertion device 1-42n
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,. Bach 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.




m xes the data with the base station's scranbling code, c,, spreads the
data and nakes the spread reference data tinme-nultiplex H raining
sequence in the approprlate time slots and codes of thelagsJé é@ﬂ esource
units. The of the spreading and training sequen on devices
are referrg@H% *34 a communication burst. Each connunlithgﬁ&%ﬁmst S
subsequently anplified by a corresponding anplifier 401-40n. Each
anplified conmunication burst is sutmmed by a sumdevice 38 with any other
comuni cati on burst created through other devices. The sumed

communi cation bursts are nodul ated by a nodul ator 34. The nodul at ed si gnal

i d h L. sol 32 d di at d h
or, it or ndPRE"O" ek BlohsRanRRE iR R iR SR B e anl B8 L0 ced
through a wisselaes’s H&d'e@hmhﬁﬁrﬁdév?&%@@hdlﬁei &ﬁnidﬁ%n%@whc@a@ and dprladi@fl 2005 WO

02/ 05441 PCT/ US01/ 21470 [0036] The base station's resource unlt assi gnnment
devi ce al sm@mnisgsmencmwnomdmc&s 42s42 otoroentrel which beddsEsd Afe-skits . The

assi gnment s rra be signaled to the UEs 22 tiplexed with traffic
data. The Seftechyspehienes @hﬂg@heswapﬁ 3oxigs 46 it e Bmipon dgice gnnent

ot o A S E P O UGB RN 55 WOl BB BrooPRB RSHbBnb B AE S |
channel esiplinktdoanaevition'sGRirandd tiabaeasdtionst dceamisieny agle/ O pr.oCcEss es the

recei ved baseband signal in the tinme slots and approprlate codes assi gned
to the dovi#sighed H pis @ icodesine sent 46 therchanep] sstimption daviee 46a0dda? i ng
code, - c*sc[ S t code hannel
esti mati oné Qﬁg&-raggl%g 4§g§§$ trh%g%o%c% 121}}?;1331 '"eni(?%?]r%%ﬁ’]hrgﬂ? 8@ e uni t

assi gnmentesiifRiibe Gevaéh 461RENAR AR tRIFiATRE b eﬁ&\ﬂoﬁ@oﬁ&ﬁ@méﬂeﬁaﬁtﬁes the
trai ning sequence conponent in the baseband signal "'to provide channel

i nformati cmgnal' lie prondde ehanneh fiformation, siigh asenhphl,setrhwodmsa ‘bt chawebn devi ce
70 to esti, he, dat I’.eCJV ener at ed by
a data ge O%ﬁusﬁfﬂytﬁ?)&ﬁu Vlﬁ%@é ‘Féﬂ @Faﬁl}hﬂﬁ ¥4 esour ce

units bas%&p the communication's bandvvl dth requi renents. Spreading and
training sequence insertion device 74 m xes the data with the base
: _ [0035] Data to be sent to the UEs 20,-20,, such as over a traffic channel, is

-.

D—!

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 sumied 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,..




station's scranbling code, c*scranb, spreads the data and nakes the spread
reference data, tinme-nultiplexed with a training sequencg 'pjn él@elﬂ
appropriate time slots and codes of the assigned resourc n"J ) %e
assigned r [ units are sent to the spreading and trainin equence

i nsertion 93)8#'&%&74 by the resource unit assignnent devik /Ufgyzqar e
resulting sequence fromthe spreading and training sequence insertion
device 74 is referred to as a comunication burst. The conmuni cation bur st
is subsequently anplified by an anplifier 72. The anplified conmunication
burst is nodulated to radio frequency by the nodul ator 66, passed through

an isol ato and radiated an__antenna 60. or | £ er nat el Y. an
antennal P36 “The TadFud clopGnissOBLE B8 RIS’ dhEeS st fond plg: o
i nterface 80k iiaRAsfhtAbIVNUEID 228 hdasdbbndR o802 BA tithe
PCT/ US01/ 21470 [0038] “The preference mafrix 92°used by the resource unit
assi gnment Ule 22¢22, &r8mnkipldxed wptharaftic dataa Thersefit assizneaissarensagrbyathaor e

periodic basis. Using a statistical, al ysis, the preference natrix 92 may
be updat ed : PrFe HRSIEMHCAY f8¥ycs J65t0 terpuing yffich resQUishiSABach, the

.user equip, a?ﬁ}] gg‘gﬁﬂhp i interference |evel and the
code i nter%&éﬁ%e 8\?}?5 uring ﬁéﬁ%gﬁ I r?gsl'bet ween successi ve reception
and transnj®s7pn buiPsi she rebeisel dmaslikedwratibe aishnskdtiniatioh ldevibas® aad at i on

201. In another approach, the neasurenents are taken on a periodic basis.
In a diffefanestimgiionslevice 70 peocsesss thetreesivad breabasd giganldn thedingeslots and o) | to

t ake nmeasurenents. ccor di ngl t he. prasurenents.are take : nd. The
base stat | IO cafes SO Ak s AR AT G T b S RosP i
measur emendsamiiivgy stdated r.efﬁéJﬁs@%EHMne 2615 B BB Sr@ St T HheQApAY | Y sent
fromthe base station 26T%o the Ues 221-2211. [0039] Figure 8 is a flow

chart for dstistatib@CAevinel68vnd dath esdinfdionxdpViae @ fronrthe eesnjmea vnit essiguntdnt Fi gur es
4 and 6. To support caomrunj catigns, a cell is assigned r.esource units for
ot the (SR TIE PR ATRITHRON HHa0f i Ger TSR RUED G RBEIREEte uni t 5 1
based on thgnchin Wb&@%ﬁ?ﬂ%%ﬁh@.cﬂ%@?%&éﬁ%ﬂ.h‘i‘hE%&nﬂe‘?QH res

addi tional resource units, esource unit assignnent device 58 w
- sel ect addinforamébn isesdby the dataicttimitivralelvive &0 6o dstitnatythe ddta arttle choeavkbd nk

communi cations, step 106. Usi ndgD . ..
burst. Uplink data is generated by a data generator 78. The uplink data is assigned one

C

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, ¢¥*, .., 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,.




the preference matrix 92, the resource unit assignnent device 58 w |l
assign a correspondi ng nunber of resource units fromthe gvpi | apl205
resource units, step 94. Wen demand decreases, conversely, the resource
unit assig g vice 58 releases the resource units. k0040 e approach
for selectpﬁﬁﬂbg‘gurce units is first available. Using & F@Sﬂ:%fﬂnique, t he
assi gnnent device 58 searches through the preference matrix 92 until it
reaches the first avail able acceptable tinme slot. To illustrate using
matrix 92, if two resource unirts were requested, starting at code 1, slot
1 and first working left to right, code 1, slots 5 and 6 woul d be

sel ect ed. slo are the first encqountered acceptable slqgts. -9 [1 0
JAN 2005 v@aggf 0544 1 BB ERTEIEEGH BRlrF %ﬁ%" e FeRmpe b posmmens dpdice
interfered n%?p%k' SRR Mhsi WCEfm ; ;
preferencesgé%?%}]?ih%dza?% t'he res%&?lggy%ni té%%e%%t cgﬁﬁ%\/\gg?ggg%g&m

i nt er f er enamalysisy the préfforente ostrbcdomay be uptataddson nperiodof minmtesseh dafiyd, code

5, slot 11 hayving a value of "10" is selected. Since this approach
sear ches tbﬁ%a’éwqeﬁep@ﬁ?haﬂéﬁu%%%em@ﬁs f%%néaeé@}r@ﬁm%@esaotr%@ EFRES uni t, it

requires mpeg 4ph 8:&:‘%%?& Dk e lé?i%Y‘&}itﬁfgotPe @] hfie B&%e%f&erﬁﬁésﬁﬁe recRftiod = 1 It

has the | owest T nterference | evel ou e avall a resource units,

conmmuni cat ariniramsiregsicer Bes. iThebedivagaemeitd 42] sdnd t }BIRRS statibm@0adapt i ve
power control, it is advantageous to assign consecutive tine slots. In
such syst ednihes appigiach, cthic Mnspwapbnimye pkenag pesodie basis.sfn aLiffereabl e, t he

fi i | abl nb f N | I ld, b ' . F
nst ance, TRRPoR ohe seoR 9, et ubC e B Wt ARG, T e

sel ected.  Abrfiflolyods nehfir@hnfat A€ t4RA BAIemahf TS EGMIND, tipdiResthOt s Wi th
the least interference are selected. For instance, if three were assigned,

code 1, Sifrefstdcaonitdxh bededcore these MBSty | The ypdated mesoirdezenit he
nunber of tinme slots used Itiple codes withiyn a ti sl|.ot..are assigned,
Uch: as. cQHSEHEENS SR LIRRY SHABAOYE B SRAFIPE Sl BSATES Zatkins bi ocke,
=y gﬁzus%m]‘ - Bhurd QYE a"RP Uhe® tSPDCROYRA Wil Sish Rl&pldRsh GPde 2,

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 umits. |
[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.




[ 0044] One technique for assigning resource units is to mnimze the nunber
of tinme slots used. By reducing the nunber of used tine slotl§,§ JAN mm%
interference to neighboring cells is reduced. Using the multiple thres
techni que, when_resource units need to be allocated initially, the systen1
finds the YB3t or siots with the maxi num nunber ofCTE§RL4Mai | abl e as
determ ned by the interference level. As a result, the m ninum nunber of
time slots are allocated for a given nunber of resource units. [0045] After
the initial allocation, resource units are assigned to the time slots

which already allocated codes to conmunications but still have codes

.availabletd L ThIS all ocatiaon_prevents additional tinme slots from being
Dsed. Af t ef0%H pr ey RS gPproachas legstinteriatsd channeb A/hsaasignment derdee $8 1470
assigned t tinme
sl ot havi n% h% Bﬁéug%;@? %ﬁﬁ%er o?&%\r%iﬂ g#ezfe%%“?es eﬁgﬁg%gggﬁgﬁega?l rst.

[ 0046] Fi gmtﬁfel'éndellbwn Tt WiSsiedie,dip PhO a8sbuice unfoRis ldotdil) chie 58It UM nunber
of codes assigned to a tine slot. Generally, it is desirable tolimt the

nunber of R3vRe a yplye oI j4Qis SBE?Cﬁét Sipgperfbistappeoagh eeasches Kwough itheeermr@t s are

| eft avai l ther cro interfering cel.l 0

interfer en@gﬁﬁeﬁ\(/ﬂef%ggelgg atIFWCselugfst’ OIS PTE, O%ﬁsing% %nglc The the
nunber of gREeEHe EIRked krvhte laﬂlt%ﬁ%elwwéﬁmeﬁfbﬁﬁcélb%l,ou@oﬂﬁhbta'vaﬂlﬁalé hreshol d
scheme is utilized. The neasured interference for each slot is conpared to

the mul ti pﬂeeowcmmmmmmommr&rmummg of tine slots to assign

is determ @(ﬁg%]f rom % Earl SO 128. One nu pl e threshol d sghene uses
two thresh §ysfoneUsIng RUARH VS ROWPIyLHmr lt 1SfadtVﬁ%taafé&1§ {p @gpien
interfere , {Ebhjng to the
time slot. fécﬁﬁgéhn%gg%ﬁe |¢lct]1esy rence evefﬁjlnia%g 1 anof’gﬁ% one

code 112 nmaﬂeble,s:he firee dvailablehmatbet 6fvonsdontise titnk sIotﬁvd)ulﬂbé E&E@@derﬁvel is
above 12, no codef?i 114 may_ be used in this tine slot. [0048] Anot her
mul tiple tiFEa%o ithsesme siitewerdiode assignedusora d es3-Sr otiedd besplectsd.

avai | abl o UPe KBFEEARS BT GhARETaT G bk PRBR ﬁ%ﬁgivi?faﬁ{i

. for the areselected. Forinstance, if three were assigned, code 1, S11-S13 would be selected.

[G043] 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, S11-812
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 muiﬁple threshold technique, when resource units need to
be allocated initially, the system finds the time slot or slots 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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time slot keep increasing by one per each threshold, 1,-2 , L.3, etc.

-until the interference level is |less than X Wen the |nterference |s Iess
than 11, n codes 118 are available for the tine slot. 10@%%9

CLAI M5 W‘aﬁrd(ﬁoghg' med is: 1. A nethod of assigning resgurce units vvlth a
cell of a Woreld¥S time division dupl ex communication FCIUSHY2IEA,
resource unit is associated with a tinme slot and a code, characterized in
that the nmethod conprise: for selected resource units of the cell,
measuring a code interference level during that unit's tinme slot using
that unit's code and determ ni ng whether that unit has an acceptable code
interference. |l e based on arison of .that ured code
interfer en%sggn?%&@fe %%st #e gsetdﬁp ﬁgqe Ik}t%?ﬁ? aﬁ@%ﬁ‘%ﬂ‘?%%&%ﬁ@@aﬂmﬁ ®to
comuni Cathgﬂ&tﬁ%bgoftﬁﬁlﬁﬂé&fdeggeﬁg %&ﬁfﬁgﬂ,ts havi ng an accept abl e
code interférence level. 2. The nethdod l'aim 1, wherein the sel ected
resource ulfi04€] are Eeglmlbdlmgtatewm appruaa]ngfot bmltlsﬂlﬂmﬂqemmmmﬂma time
slot interference |ev for each_tine slat; aring the neasured tine
slot int er?fgtogﬁ%@sﬂg%‘gwqueé]&&h(}??%bé I‘tdi d?Séfa etp mgﬁsm&}m ghef BN ni nat i ng
ones of t t he

sel ected ggge%hg%s?ﬁ%gugﬁ%t d% no#] %étstrageglgﬁt%g‘ ?ﬁ%ﬂ%ig'g)sru‘geﬁgﬁgﬂr

el i m nat eccrogsdntetfering ¢l s. 3. The rret hod of claim2 wherein the nmeasuring

atime slot interference level is performed using interference signal code
power (ISdPP47]a. ThAnasteregnes leeeldpraagh Wmsskit is mwutegctﬂ‘l sToiefenmingl usi ng a

wnr et n-t A Rleador K08 B flowsd B RIE B0k 0 MU foochane ™ *

is utilized. The measured interference for each slot is compared to the multiple

Dj

thresholds 126, and a maximum number of time slots to assign is determined from the
comparison, 128. One multiple threshold scheme uses two thresh'dlds, 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, I,....I,. If the measured interference level is above I, no codes 122 are
available. If betweenl, andI ,, one code 120 is available. The codes available for the
time slot keep increasing by one per each threshold, I_,, I ,, 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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| evel is performed using a neasure of inter-cell interference. 6. The

met hod of claim2 wherein the neasured tine slot interference |evel
conparing determ nes whether the nmeasured tinme sl ot interferﬁgce Ieﬁgk
‘exceeds the threshold and the eliminated ones of the tine A ceed t he
threshold. 7. The nmethod of claim2 further conprising producing a
preference matrix indicating resourﬁﬁéﬂﬁ$ts that correspond to elimnated
time slots as elimnated. 8. The nmethod of claim7 wherein the preference
matrix indicates elimnated tinme slots. 9. The nmethod of claim?7 wherein
the assigning resource units is performed by reading the preference matrix
and assiWhanigchihed st avail abl e resource unit read in the preference
matri x. 10. The nethod of claim 7 wherein the assigning resource units is
performed by firsk asdhgmtheyl of sssigpingissemre units wHBing eglbplmwarelnss fime wi t h

a |l owest..i.nters e level 11 The,nethod of. claim ein the

assi gni V‘E@ﬁé‘&ﬁ%ﬁﬁﬂ%“?@?@%&?ﬁ%ﬁ?@ TRSPULEIILS ﬁ@soﬁ{?lz‘?(il\%}% ar”é‘%%%]?‘i:@duni ts
of a usqc(ﬂgbﬂt@%{&izé&hp[ﬁmgkﬁéﬂy&é&ﬁgﬁsgl ots. 12. The nethod of claim?7
wherein the assigning resource units i's performed by assigning nultiple

resource units of far stheeted egoineoanits 6fthe b Miakiriie asdodt intdrferde vkl dutigd 13.

A wreless tinme division duplex communi cati on system using code division

mul ti pl dhatewus simesiietnsimedhatawif'sicade Med deteroninipg dethen that usie das an heesptableat i on
it or 1 orcbit el a ek Bised G EOTRAtScT pf Blftuivg RepiRCredic Birrieioe
usi ng tﬁ@véi%ﬁﬁiavﬁfksﬁ&ﬂgar%im erference |l evels, and assigning resource units

t o comuni cati ons usin e preference matrix; and a user equi pnent

conprising: a codesi@wsr rdsoiret e fr oMPaRIAIRITE Hut BF tHeCRIdR PRASW i
code interference levels of a resource unit using that unit's code during

t hat unihaviag aniageeptdbla codenuterference level.

2. The method of claim 1, wherein the selected resource units are selected by
performing the steps of:
measuring a time slot interference level for each time slot;
comparing the measured time slot interference level for each time slot to a
threshold; and
 eliminating ones of the 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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a resource unit assignnment device for outputting code power interference

measurenents for use by the base station and assigning resource units to

comuni cations using the resource units assigned by the base station. 14.

The system of claim 13 wherein the base station further cofpEnrE%2805 code

power interference neasurenent device for measuring code interference

| evel s of a resaqurce i it.s,code durin trr%?t.ui 's tine
&; otn]

nit usi,n ha N
slot. 15. The system _IB?ﬁPﬂPféﬁ%H?ﬂgﬂﬂﬁpﬂbeH§@ﬁﬂaahﬁ IPERERCe
conpri ses %\Féliﬁ&)e?fd?ﬁleﬂ'ﬁtsﬁ faSh ﬁﬁedfgﬁé-ﬁam@érf&a(de?e_fm measuring an
interference level of a ti sl ot and the resource unit assignnment device
sending the tine slot interference neasurenents for use by the base
station. 16. The system of claim 14 wherein the base station further

conprises a tife sl diheimethod efdaine whersin thameaswed time stop interfesenge lavgl an
interference | evel of a. ti slgt. 10 January, 2005 _17. The system of claim
13 wher ei n CPRPAEE AStsrings S i messuizsine flof ieriereinedovel psesds e,
periodi ¢ bag)| 1SS i i ry equi pnent

measur es %iholl%%g}ﬁeéfeence ﬁsgbg%ss&\ﬁéeﬁ}q%%%%%g@ﬂ%}ﬁf%g&gase station. 19.
The system of claim 15 wherein the base station resource unit assignnent:
device elimnates ones of the selected tine slots having a neasured

i nterference exdeedi Adgeanathodafividion2 Retherdomprigmggmodifcing sprefefehcevmati n t he
preference.matrix indicates _elimnated tine slots. 21. The systemof claim
13 wher ei n RHieAtEIEsMirRupEsthal corespamddtojelimipaied gmesslots gs elimigtatess si gni ng a
resource unit in the preference matrix with a lowest interference |evel.
22. The systemof claim 13 wherein the assigning resource units is
perfornmed by asgigni mheMbtidd 6f ERHAYT Ghei8int tﬁeﬁgreeefeﬁ@é Atk AHR{tdsO

consecutive time slots. 23. The systemof claim 13 wherein the assigning
resour ce umelimsnated 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.  The method 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.  The method of claim 7 wherein the assigning resource units is performed

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

12. The method 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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performed by assigning nmultiple resource units of a user equipnent to a
sane tune slot. Title: CODE PONER MEASUREMENT FOR DYNAM C CHANNEL

ALLOCATI ON Abstract: Resource units are assigned within a cell of

wireless tinme division dupl ex communi cation system using d8den#y£00xi on
mul tiple access. Each resourc units is associated with a tinme slot and a
code. For sel ected o%s of . t ce units,. the code interference

het. celd.' S.resou

level is measurdd durt ngIElest HIRe ¢ l‘élsf(?[?@ugi%‘t COMENUELAOR SYSIEPH USING code.
Th de i fer: ' : . erm ne

thet her t haoos (ESRATURYRS olce . RIRALKRIZAL in ot MERARLS OBPHRE Tl Ce uni s
are assi gned t o xisaseymitiontdoatigisiig: of the unit's having acceptable

interference | evels.

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

a resource 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, The system 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.  The system 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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17.  The system of claim 13 wherein the user equipment measures code

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.  The system 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 units is

performed by assigning multiple resource units of a user equipment to a same tune slot.
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