[ 0001] W RELESS COVMUNI CATI ONMETHOD AND APPARATUS FOR
ASSI GNI NG CELL AND RESOURCE BLOCKS [0002] FIELD OF

WO DMBMAI3EN [ 0003] The invention is related to MT/EFMEF019768
communi cation systens. Myre particularly, resource and
cell assignnent for wi reless comuni cation systens
wi th orthogonal uplink is disclosed. [0004] BACKGROUND
[ 0005] Evol ved universal terrestrial radio access
(E-UTRA) is expected to use a multiple-access schene
known as single-rcarrier (SC) frequency division
mul tiple access (SC-FDVA) on the uplink. Wth such a
schene, users connected to the sanme cell can
conpl etely avoid nutual interference by transmtting

[000110" di FMREMESSY '@@W@Jﬁl@ﬁfiﬁ@q Wﬂ%: G ANIRPPARATUS
(or transmgy AkdidNTRd ‘bﬁl‘.’%ﬁnﬁ ﬂfRdE"‘]ﬁrrtgcgcs
typi cal way oOf ‘operating e system a user cou e
assigned a set of subgarrj term basi s,
[0002]and be schedul ed_th?a'fj{]‘ ? bimié% at different
[0003]TT! s. TR sRveifAbhOR FElALED| D Wifelasd RealhaRi@ftion systems. More
resources for a cell or a set of cells. The base .

particulagly, ggseurcecand coll assignment fehwireless pemsrwmisatipn systems with
orthogBR&l ﬁpﬁgmgqﬁg%gggd_t hese cells to avoid nutual
|

nterterence. wever, a base station does not
directly control the transm ssions fromusers

connected to other cells. Jt i ssions fromthese

[0004]ot her-cell users are rb&qwgﬁﬂ3| gnificantly high

[0005]! evel Eitolvé@® ub@bérsal érreBtradl @18 accd RAE-LERAPis expected to use a
interference. Thus, performance in the cell suffers.

multiglegoegssuchema kpowaias singlerdearienBChfrearensy division multiple access
) . Ok . . ¢

o TYA| ARE YRS 30 kSl AU B o ol can

completely aveidntndhihkihteyfetehte bgrirahsméttingidn diffeperet subcarriers and/or

. apptoxijratel y the sanme. Such users are referred .
diferedf Bes ook A neRnesion GounE IBSAN {1 FL0bs 160 hical way of
operati®s En@sEten, o @derC@ulld bR {RicaNE SetrRBbeMriers on a long term basis,
and be scheduled through fast signaling at different TTIs. A base station controls the

allocation of resources for a cell or a set of cells. The base station can easily coordinate
the transmissions of users connected to these cells to avoid mutual interference.
However, a base station does not directly control the transmissions from users
connected to other cells. If transmissions from these other-cell users are received at a
significantly high level at the base station antennas, they create interference. Thus,
performance in the cell suffers. .

[0006] The inter-cell interference problem is parﬁcularly significant when a user
is situated at a location such that its path losses to two (or more) cells controlled by
different base stations are approximately the same. Such users are often referred to as
“boundary users.”

[0007] Boundary users create a more acute inter-cell interference problem

because the received signal levels are approximately the same between the cell they
-1-



because the received signal |evels are approximtely
t he sane between the cell theyare connected to

W@ 2@8W3330 cel | ) and the cell (s) they are not cPCmEs108T019768
to(i.e., non-serving cell(s)). Therefore, at the

non-serving cell, the signal froma boundary user is
likely to be relatively strong. Since the non-serving
cell is not controlling the subcarriers and tinme of

transm ssion fromthe boundary user, the |ikelihood of
collision with other users is high. Thus, for these

are conife@téd t@(sieh@i’n(?’ﬂvlﬁ arfl el (S Pty aremtReRAEE eA o (1€, non-serving
modul at.i on/ codi ng schene nust _be_nore conservati ve, L.
cell(s)), dhareforg, phthruprseamngealidhesisngldvom a bryndary user is likely to

be relatiRAl§ s8R L OSRB HhANA -QQNiﬁ?%lltigq{oti&n@&ggﬁg@%dslur?can-iers and

tosegregate the set of resouPces that can
time ofidjamsmissiat fiomditer bbhrdalty uder,f dreclikelhded B chBlision with other

users igaii[g&qqd’i‘ng, iicﬁet"ilﬁc% g%égigthyﬁ@rgﬁ%tﬁé%?&é 3{39 needed or the
modul@tiehXedilye dechBiné eMfieBhe. nlhie |Bhkerative, Bre&l@ﬁ%ﬂ@g decreased

shown in Figure 1 represent areas of sectors 105,
throughpwti15 of different cells, where bl ocks of resources,

[0008] (etei: g) :Figirig& g\%xlbﬁ{gb gt(#oglsr%hefoﬁal Qh&)?%gcq{]ﬁ{atcig %%?neg gse&?c} to segregate

users | e respectiv
the setsefttesparceEhdvad cancbd yped ih ladjaderteeliscontolled by diffférent Node-Bs

N, S i S it Ao 98 The e

NB1, NB204h& NBBaaky B 8701981 INbEe- LG NIULEY. CBhé 16R61LA, B, C and D
110 from NB2, resource block C can only be used in the

showndu|Figyse dgepresntraneaspi seetos 105041 ¢ end| ddkofsliffement cells, where
[ N r. 115 -from NB3., Th .
blocks 3ol ¢ notb By Rl brddiRalidpaed, G, gy available
for usern :ilm the lresp)efjcti\#eeceéhémaﬁﬁ h'Dhei‘eh&rd tareslly Yh¥éfios&t8§s in a cell, only
NBI.,. NB2. and NB3, Users that - nsmt_on differen
one of it 5 ShGVECR fatTRck Lo ity Mogonk VB Lol and NBs.
[0009]( " Or t RAOMIRYN ih FERSHA 3S5tddtkce BRICKEX B4R |oﬁ156 %)E dsBA in the cell sector

resource bl ocks consist of different sets
110 framd¥B8nresesirce hlocls@ cant ardydre wsadhin the ¢élbsectdi fl06feon NB1, and

f~freqguengi es dp. ngt interfer idh er.
resour B biosR D RRUHTPeTacebint e e F+e5t 3181 rdp B, GhBGRprows shown
in Figardi3egointsrdhe Irdigi@dth')ﬂ of $h6_Qﬂ_§i1ﬂ|be’ist ofotlse aﬂtéfxﬁ@éh% of the respective
t t t he
Node-é%ﬁ#i,ﬁﬁ%@?xf& Ngi%3.eUlsl<1,r§jl t}egfr trla(l:ll;n?i% o%ed?iﬁ%;'er?t resource blocks do not

interfere with each other (“orthogonal” transmissions). For example, if the resource

blocks consist of different sets of frequencies, the users transmitting on these different
sets of frequencies do not interfere with each other. .

[0010] Typically, a specific cell is first assigned to a user based on path loss
considerations. A block of resources available in a particular sector of the specific cell
is then assigned to the user based on path loss considerations.

[0011] This prior art approach prevents interference from boundary users
because two users that are located within the inter-Node-B border area, but connected

to different Node-Bs, are using different resource blocks, and hence do not interfere
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is then assigned to the user based on path |oss
consi derations. [0011] This prior art approach
wWEe@sesassd i nt erference from boundary users becECFES100D019768
users that are located within the inter-Node-B border
area, but connected to different Node-Bs, are using
di fferent resource bl ocks, and hence do not
interferewith each other. However, this approach
incurs a severe penalty in ternms of overall spectrum
efficiency, since certain blocks of resources cannot
with edvh othexedHowesee) this elppro&ith if@in¥0d Sevdrel ﬁerﬁbﬂ@* 92¢Brms of overall
failg 1o exploit the intra-cell user orthogonality
spectrmd gificiengye skife SATERiTPIdeg i ALSHEN9RS CepDRRpearnsed in every cell
i i : e i . .
FurtheBadr ot Sni/ Shpmeh e bd EkpiRes oif TntiacsIl Bof S5t dpohflity that is
presentisitie ortleogomal FRYAI(OFDIMAOkend SC-FM Abgysteats innparticular, and

pecific gell.sectors,..the tot.al nunmber of userg that )
does nEERI 5 L S ROSHIRIF Ermg it ERBRuRe (i ArpeatRsthtbove, cortain
resourd¥ blo€E9 das @nldy Bekised(ih specific SH1VE&LtaFDYAL t8fal number of users that
spectrurrzl,kﬁls | ess than what it could be if the :

can be peIvag whiele sxstemn fer agieen ampuntofcesrurcediohs, éi.e., a given
amount £ Flgéﬁunpgﬁ}ﬁsg Bafi ¢ %tyco'u?? BRYf gge %@s%ﬁlrgéc' biqtckls could be used

. cou 't wo heretore enericCla
in all seetows (ermmre seetdrshsThysptng capadiogisindt ap pdghtasst could be.

existed th was .not. subj ect. the limtations of the
(00121 &% &1 Frgop 1ERA nobaiiiael thasrepupstna onl anstenmnt method
and appapatiuatdidsled thagSk89hbgseBject 861thd BHAYAGEn Y bPEKS ekiltihg prior art.
wireless transmt/receive units (WIRU) in a wreless

comuni.cation systemincluding a resource nmanagenent
oo1gjunit and a plurality of MSrARY ng resource bl ocks
[ ]are di scl osed. The WIRU TS currently associated with a
[0014] par t i Auhwathodeand dpparatts Sor Rassigningsesll kaidveesodre blocks to a

. , ' ing . i cul |
it TS e L LR oS o G L St i
a resohrteChisH {teRe RAF hrlE O PIEIRYO6K cBlls Q?e({lg%refjlrénsgalrce blocks are

_ nei ghboring the particular cell”is then
disclosed; riseureenrily @ssesiated @ith) aipartivebadene ofithedells. Path

osses A URPERA SRTSICE 830 il lnd AR OB detorminea.
The awertgegievel ofnintiee-cefll imtorferenbe agn idach PB&dhircéablek at each cell
neighbgﬁg\éga%f’;@g%};g‘];f (r:e ﬁ;vtﬂelillt cicgsgrr(nLirIeEc)i.) A ssilgganl?ilx)l-inn egt%gence ratio (SIR)
is then determined to support a guaranteed bit rate of the WTRU on an uplink.

[0015] When signals from same-cell users are orthogonal in the uplink, such as
in E-UTRA, (also known as long term evolution (LTE)), signaling and procedures for
assigning a set of resources and a cell to a user are provided in such a way that

optimizes system capacity, taking into account inter-cell interference issues.



assigning a set of resources and a cell to a user are
provided in such a way that optim zes system capacity,
W 200810836t 0 account inter-cell interference PCT/US2007/019768

i ssues. [0016] BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0017]
The foregoing summary, as well as the follow ng
detail ed description, wll be better understood when
read with reference to the appended draw ngs, wherein:
[0018] Figure 1 shows a plurality of cells depicting a
prior art segéeggﬁi on schene to mtigate inter-cell

[0016] i nt er f er e ERIEF QESTCRIRIIQN OERHE BRAWINGSy of

cel | gwdepi cti.ng an _assi gnnent. of ..b dar. SEer. . g .
10017) 2 TR SReiRB sitnARRyoAL Al 2 SieeORing Bl fed dodpiption, win
be betteRurtidreftrliwtehl veddOR#} rdéfefirice t3 tHeoappendididpdwingspfwherein:

cells depicting interference |evels at nodes prior to - ]
[0018] assi digure lophpwsoarplagalify of] ¢ils: fepicting a4 PEigs Artasegregation

N I[a)! ' ' udi ng a resource nmanagenent
scheme\#‘r’]i“tﬁ,t%ﬂﬁﬁ%r@% P‘%@ q%#élﬁﬁﬂﬁgl? 5 and a WIRU. [0022]
[0019] DETARigRroORIERIWE A QlurANR3of ¢edlsedépietingcamassigasgent of boundary
transmi/receiye unit (WRL) j.ncludes but is not .
users tq _?ﬁ?frt@d&/f)s‘eg‘s el’&wwm%&?a(fﬂ@f# BFYrege Ap ghoxtended cell;
[0020] fi XeTi@r@B?&H&v@HQﬂﬁi‘a oftiétills déisiefing iRterdBieritellefels at nodes
type of device capable of operating in a wrel ess

prior togsgigrmnenhof regpurcessfanded to hereafter, a base
[0021] stat 'Fqg'rﬁ*gchu AR wila | §riPQbsd | garh?xﬂxﬂigaﬁow q?éﬁdiﬁé‘t @ resource
er, any other type o

contro access poi nt or
managdmiért hath, agphiealite of NadeaBsalreba WIRWonnent . [ 0024]
In one enbodi nent, cell and resource bl ock assi gnment

decisions are jointly inplenented to optim ze

[0022] capacity. The sel egpPATRED DESERIPIEOERNds not only
on the path | osses to candidate cells, but also :

[0023] deperddereadtar; mewirelessotransmifirereive wniy| (W EBY)Hechydes but is not
... JThus it _is possihl at_t I Ll t . :
timited 4% or, shrBREHRY UL bt S Hafd o ORI sdtiriber unit,
pager, of ai§ sthlee typel df devise Q:abhblwoﬁ\bpé‘i‘ahtmgl ﬁlﬁra meyeless environment.
the se

When rpfapediis Botestierybisa Ao AR g B s Fode-B, site
controller, access point or any other type of interfacing device in a wireless
environment.

[0024] In one embodiment, cell and resource block assignment decisions are
jointly implemented to optimize capacity. The selection of the cell depends not only on
the path losses to candidate cells, but also depends on other factors as will be explained
below. Thus it is possible that the selected cell is not the one for which the path loss is
the smallest. A “candidate” cell is a cell to which a user may potentially connect. For
example, the selection of a candidate cell may take place either during a handover
procedure or for initial access to a wireless communication system, (i.e., during initial
cell selection), or during “cell reselection” during which the user is already connected to
a cell in a “non-active” mode and connects to a new cell.

[0025] Figure 2 shows a multi-cell wireless communication system 200
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procedure or for initial access to a wireless
comruni cation system (i.e., during initial cel
w@ei0808336M) , or during "cell reselection” duripPgr/ukio0t019768
the user is already connected to a cell in a
"non-active" node and connects to a new cell. [0025]
Figure 2 shows a nmulti-cell wreless conmunication
system 200conprising a plurality of adjacent cells
205, 210 and 215 controlled by different Node- Bs NBI,
NB2 and NB3. Figure 2 depicts the assignnent of
comprisiog raddnyalitsepﬁag cant omaom BndtZi@scoaitrd\Mdlby deﬂ”@eent Node-

Bs NB]S:I(\)I% Eﬁhlg?? aﬁ cﬁgl}ﬁﬁ o&g Cgllg:qf % users to a

commont WB&W&M@&E& r@iﬁé @ﬂﬂl‘bck aﬂresmﬁ'éaseincmpa@ﬂehﬁed cell. Figure
0026] For _illustration purposes qgnly, in Figure 2
2 providesanexample Rg}agwgna{qn@ omg gé-eg)qqq:gtas§gr§pe%f decisions can
di stance fromthe user) is also the one
1mprov£"b§gl CE&the path loss is the smallest. In practice,
[0026] t he dasidbistigden Purposes omby és gty 2; ble shosestiNodeeB, (i.e., the

N ode-Bg?mag ﬁ%ﬂé%’%lc %@qﬁcetésgés%sqstfeg i3 rr?l | tg)rﬂﬁrf: Sf hich the path

loss is thenesigestatinOpractice] thécloseaiNbSB istht h&cdsBErilyfige same as the
In this exanple, the users |ocated within the border

Node-Bgfioshich flae patbdessis tise smail Wéaz(bﬁﬁ%u%ﬁ pf shadewing)- tgowever, to
S I l;

st} I IRIE <5000 30 5% AR ARTDSppace, In i

examplemmmdocamdmhm e]ne; bordema:m leftweenNodsBs WB1 and NB2 are

t he bor eI | 210 h -
all conrcdhs E The sagem el i Chpd are sotensd BHC peme Wigek higgourcos B",
regardl@éé oPwHibe cHH%Sac'tﬁalng;hQQ!l%%o FhBASHTS iATSHERET pth loss. In
he resource | ocks pr esents. .t he advant age

~ Figure izhf@he berdesef celh 2461is shownas extgadinginiodi.gn Penetrating) the border
of cell édg.eﬁ%ﬁ%rs,e?ﬁeoﬂiler 1‘::(‘s°'é):1§:ri‘ﬁeﬂﬁaI B&Wlfxl?d%x% a%'et{' HPe a%g %d%v%he resource
possi ble 0

Or sonme users 1n ce sere urce
blocks BBUCkThiL prpféiiXs] tle pahdintgge nthiatens peswrf irc cejis2edn will generate
and/or procedure used, this p ple can be ap
significapt f §1Ge 88 T3E0Y¥Re Riges s¢ his, it IEDRB RO ﬂ@??@ some users
in cell 210 Y ude FESRHCE HISARALENENT UN  as described in the
par agr aphs bel ow. The deci si on of which cell (Node-B)

[0027] a useaPepénniing cnohespecific sispemdmdion pxaseduosusérh thisprinciple can
" be apphe& 35 SinQﬁmo"chQsé& bt the WTRU side, at the Node-B side or by a resource

management unit as described in the paragraphs below. The decision of which cell

(Node-B) a user should connect to depends not only on the path losses between this
user and the different cells (as in prior art), but also on the levels of interference
measured on the different resource blocks at the different Node-Bs.

[0028] One possible selection criterion for the generalized cell and resource
assignment provided for the uplink is to select the cell and resource block that
minimizes the expected increase of inter-cell interference in dB among all possible
combinations of cell and resource block assignments, subject to constraints on the

maximum transmission power of the terminal and on the maximum level of inter-cell
- 5-



user and the different cells (as in prior art), but
al so on the levels of interference neasured on the
walpdoBesBe resource bl ocks at the different NOPEF/BS2007/019768
[ 0028] One possible selection criterion for the
generalized cell and resource assignnent provided for
the uplink is to select the cell and resource bl ock
that mnimzes the expected increase of inter-cel
interference in dB anong all possible conbinations of
cell and resource bl ock assignnments, subject to
interferencs bnai nesourne biecknand wehh t The sationatmforowdlizisfg this criterion is
term pal and on .t he maxi num.l evel of. .
that the {tBHESCeRfd (1 & FLPBACE WreDIPER o AIVER S8l CgRmot gpoed a certain
level if hiY§inhaid QR@r8gé ahdiir thirshgEphbréquiFeinenitoare to béaietifbethe users
. interference on a given resource block at_a given cel
utilizing hirocelk rnderpsaures black. | Thus, thednareass ebintestprence (or average

. and/.or .o requi.r t
otertnf 0l B UMMM SRR by b should b
minimitdteforng gbascasdighnienrtf er ence (or average interference)

can he considered as a t.ric of, capacity consunption
(00291 ¢ gt TSROEF d3pEPRTS: T ZBHTHE T S Lo CRGHIIRAToT System 300

100290 1uFh ey 6f ARNRNE c8118BLEI 386 hhdB1F¢dRTolled by different Node-
compri éo%‘nﬁﬂr)]liucat iy%n sy‘g}%m googrcg:orrb:raigi ng a pl ura?i(tey gf i

Bs NBladyB2emd N&B3.sFipsre 3 sbowsusesample ob plssgnpyio where a particular
Lhferent de- . ., . '
WTRU gl i S o B GasiRReR e nebiiiith Biad dud Ui apuigfifock!
{00301 n eediiéi@rigiﬁgaﬁﬁ}@;)mé?ﬁpld c;flﬁgﬁlrg 3o thacelds BOGmohda310 are served by
resource 0ocC R ' t f
ode B RN 551 RS b PRt b 0Pt i Rk gbLergurces ©
the cellblﬁﬁlgcl&’%ggyggon@g& ofmdias @lﬁfdck§ ltolf s&iofites BWdthe

t
] resources C and the ce 310 has a secondp . .
assigneddbo thie WIRUB20: A bbetksofafespumeesmoay referita@ sedwf subcarriers, (ina

sy BLSEERPA B 51503, A2of BEEEN PR 0SB coe, G
system%é?ﬁ@?ﬁb&§ itdﬁﬁisfﬁlePulQ{ ISQCEMCDMATBI oﬂﬁnyicﬁﬁﬁlainhﬁomthereoﬂ In
Se (0] or ogona codes, | t [ . .
the exageBlestiRiawiPthif és aseERiedBRMbeforeR DISRK BorFORRFs i assigned to
the wq?ﬂgt%%@fé?nh'%hk*igyggﬁ}*%&-éml filt3¥fcPenee id10kSa ISt REde-Bs NB1 and

ore a resources i s assigned to the
NB2, eXddtd 2 Gresaurtet hiockeBeait Noder NBdeduej ot interfesenee frpm another

| h - « .
w2 g RS e AR AP OB o B2 it

sense tABO¥RKs connected to NB2 can transmit on block B, but the other Node-Bs

otentially be

experience inter-cell interference on block B due to these users that are connected to
NB2 and transmit on block B.

[0031] In this context, there are four (4) options for resource assignment of the
WTRU 320, depending on which block of resources and which cell is assigned to the
WTRU 320. Such resource assignment may be triggered during a handover procedure,
a cell reselection procedure, a procedure to select the cell to connect to for initial access,
and the like. These options result in different outcomes in terms of the level of inter-
cell interference at Node-Bs NB1 or NB2, as described in Tablel below. Table 1 depicts
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WRU 325 that is connected to Node-B NB2. Block B is
"associated" with NB2 in the sense that users
w@owsessed to NB2 can transmit on bl ock B, butP€m®S2007/019768
ot her Node-Bs experience inter-cell interference on
bl ock B due to these users that are connected to NB2
and transmt on block B. [0031] In this context, there
are four (4) options for resource assignnent of the
WRU 320, dependi ng on whi ch bl ock of resources and
which cell is assigned to the WIRU 320. Such resource
. possibl@assignmnitsrmd besultingoerarzedun ingerxcelh nuterderence, assuming that

procedure, a cell resel ectigon procedur dure

the usef geeds agraveraseaignsbiositicstarepss Fano(HIRT of S sfitess

and the like. These options result in different
AssiginfONES 1 N T er|nBeired hieEtpeuted clabhgé stintesedllinterference

interference at| Noplewvdds| NBl or NB2, as described in
TahbeiBHslooB Tlald dBril dehbris[foesilD0 dBmss r83niBrm atsNBh dlock B
I ¢ TeINBINglocRENgEeR dBini Nf Bitcrease!fton 198 dBfreto e9icdBm asNB P biepk C
T hab NBIE bSEB NEREBAN Pinefeagdros 90 adBnt 10-8hdBm keNBhddock B
I AtloNEZSbIdkk €f 81208 m Tabineredse[ {328 dRestogéfmdiin atiSB1, block C
mnimzes the 1ncrease of Taplel-cell interference (in

dB) and would therefore be sel ected aggcording to the .
[0082] pr opcAesizomant #3 mInisypem Had inGreage 9 ‘lletﬁrr‘é‘@gbmé‘tlﬁr gnee (in dB)
t I QN : = 1o8S0
and e (FBRURS B g8 ARLORT 0 88 o ot ignment
also cofrtespailds twtine approddh dbalssigniB2tlonsinedNale-Fhand reapwrce block to

boundsyy sroahen it ies VRS fUgBly B fefied P NOLEIBE on block B.
Thus, t5He¢ asﬁgﬁgxilé& {oald ebalise tNE dppyod¥rish&vhBR. Figd@s 3 thidteallows the

HiLIII

type o naling required to support generalize
eventuafgu’aeé ofb far gisgrmeonnesipd be ¢he cellipried %thﬁeg%n%NBz-
of t sy n [ . Ak I i®;
oosst .| DR BD AN aHitely 20d6ER B8 ARl Qiplintned coliresource

assigni@n€Mependsesh theearchitdeenre bfi¢he adyistermsand cehich node makes the

eloca ESCAAEER, ey BBt S5 bR i Omois

where 1%'&@%1/9&%‘{&& Qs&%ﬁrﬁ&&ﬂﬁé@hion[t@@éﬁ]pl&éegﬁf £hefn &tk @he second is
WTe a

ess conmmuni cation system 400 including a resource

where tinn agidiresduncri assig@bpent degision tykes pl@y@énggmemgr;ningt. :

[0034] and l\gi)’ggr%dcl ght\)/\\rnv-sR LaJ vg’i%gless communication system 400 including a resource
management unit 405, a plurality of Node-Bs NB1, NB2 and NB3 and a WTRU 320.
{0035] In the network-based case, the resource management unit 405 is
designated for the WITRU 320 at the time of resource assignment. The node within
which the resource management unit 405 is located may be a specific base station that
the WTRU previously contacted for initial access. Alternatively, as shown in Figure 4,
the node within which the resource management unit 405 is located may be a central
node to which the set of candidate Node-Bs NB1, NB2 and NB3 are connected. In the
latter case, it should be understood that any measurement reported by the WIRU 320
to the resource management unit 405, as well as any command sent from the resource

management unit 405 to the WIRU 320, may be relayed by the Node-B to which the
-



[0035] In the network-based case, the resource
managenent unit 405 is designated for the WIRU 320 at
w0 b@sosize of resource assignment. The node wi t PCTUSEWOTN9768

the resource managenent unit 405 is | ocated may be a

specific base station that the WRUpreviously

contacted for initial access. Alternatively, as shown

in Figure 4, the node within which the resource

managenent unit 405 is |ocated may be a central node

to which the set of candi date Node-Bs NBl, NB2 and NB3
terminad ﬁsatmpnmﬁhchoﬂnectdsrh Bath encasmgemeintt reporting bey take place using

st ood t hat an asurerrent reported by the
any me VP ]?Iég e managenent unit 405, as wel |
[0036] as ams SROWANTh ﬁ%ﬁré Momhbh&sbﬁﬁwh%iﬁaé}ﬁgﬁﬂwﬁt l40i5t includes a
405 to the WIRU 320, may _be rel ayed b he Node-B

processqihddf, ahBransmitter 4§5t@h$cﬁc Fpeaiyer d#@ecﬂ&@ V@UEFJ 320 includes a
processz{);'iemr e%g&‘ﬁghgﬁ}gérzis@?&%gggig% %?Bsho o AR gﬁ%e resource

managenent anmﬂefelmmﬂ‘@imﬂttowsmimé%thmamm oef mtmxfmce generated

by the SRR AR 5ap rontBaRte sBL S SritR i pameRls. dfgpgTiorm this

estimatidif; %h‘é%llﬂﬁ»@ng?ﬁﬁ:rﬁ&@ﬁ@ﬁ%@heé&@d' n the resource
managenent unit 405 is configured to estimte the

1) paﬁb&mseéqutwsenftbeé\ﬂa‘@@éi?& ané gely thaknyiphbozzocalbyithin which
scell/resource assignment. To perform
tﬁ%ﬁ@@?i Pa?ét% the followi ng information i s needed:
2) aVprggd hleleb sefs ihtdmesdh interféFehba 2 asutic alesoutdeatblock at each
nei.ghbor a ﬁel | within which the WIRU oper ates; 2)
nﬂ@%&‘b}%"g &6Hi 2B i nter-cel | |nt_erference on each
3) régéﬁ‘éﬂcﬁfpt@% ppbrieRghabfh kit ngteel 1, and 3)

uired SIR to support a guaranteed blt rate. [0037]
{0037] Sever%ﬂvep@bpomblamtehb@@s emssfoquhtaubpglti!wersgtpﬁpaﬂelosses First,

the WIRLTBB0=8 RRputd PEh yeoc God Bt ShriBHATEER YeFiiflboncon signal
transmittéd by ddchidcdly at adbnewhl! trahsﬂuksiompdwmslmmn pewsetrce block,
and ropgrs BHGERER b FRREAPE S8 RFORSSTorteD Heiheksighee management
unit 405BNAHEEEH possibility is that the WTRU 320 transmits a probe signal on a
certain reserved resource block at a specified transmissions power and that
neighboring cells measure the received signal strength of this probe signal, (or an
average thereof). Neighboring cells then repoft the result of this measurement to the
resource management unit 405.

[0038] The average level of inter-cell interference must be measured by the
candidate cells on each resource block. The level of inter-cell interference measured at
a particular cell (Node-B) depends on the resource block. For instance, if a resource
block is a set of frequencies, the interference varies from one set of frequencies to
another. Such measurements can be assumed to take place on a continuous basis by
the candidate cells. This information may be relayed to the resource management
unit 405 through the network infrastructure, either upon request or on a periodic basis.

-8-



unit 405. Another possibility is that the WIRU 320
transmts a probe signal on a certain reserved
WO e®8083369 bl ock at a specified transm ssions pP@EUSENT019768

t hat nei ghboring cells nmeasure the received signal

strength of this probe signal, (or an average

thereof). Neighboring cells then report the result of

this measurenment to the resource managenent unit 405.

[0038] The average level of inter-cell interference

must be nmeasured by the candidate cells on each )
[0039] r esolFheerasiuited STRdo suppprict gharantegd bit rate sppdeastianated by the

I

resourcf A3HEEdmBhs e A0S HLAA 68 thel fRfErBbodHE AR Rl Ber on the
uplink. SPhisofudr=areeddie Satet iﬁﬁyl s Rhbemefrom prior eegbtiatiomsdetween the

set quenci es to no uch neasurenments ca
WIRU ;520,auhe Pt GorayBe pve Sr cEhR G5 BODERTIS %5 the resource
managémﬁé‘lqt date165! The ddpreeciorheriRldyad WRicHthd RqaeEd BIR needs to be

e resource managenent unit 405 through the network
known imfogsvenychigle sinde tbis upbre dequemt affeginthe pepking between the

0 e reguired Sl a t.eed
cotsrofiites, SRR, PISaLFRHE 56 S 1B PUORRPLe” WHBEERLAR maximmum
transmikidn pewepaTeHe ONTHE 3p0evwanldbe e&béede&i erdf thédmarsieium level of

on the uplink. This uar ant eed bit ra known

inter-cell intepferencaegdhe alkEgsommEe vgzsﬁghl expgeded.
[0040] Cor e BLINP LI ﬁ'fé%gﬂeétgﬁé g&ﬁnﬁﬁbﬂ’o kKe gﬂ%céglﬁrr@ﬁp%%e resource

genment unit egree of accuracy t o which
managexhent aqifi 4@ cs8h Bebamuine thempectashinicreass o etgr ¢elbinterference on

oo b e ABMPoSo5608% L, S5k, B P Rhouree bl

assign6h€r M NMEhaNehdisest ReayRfi albihg ahs & &Sd:lﬂﬁtm\l\ﬂr ehch candidate
the WIRU 320 woul d be exceeded, or iif the nmaxi mum

ass1gnmente4s asf fol loves: et estimatedhe sequispd transmaissianpawver (TxPower) of
W’l‘?ﬁé Z ﬁgé'ér&:@l %? Qg?rﬁ%gh%ﬁ? tﬁécaﬁz%q'ﬁge l&Qﬁ%leﬁﬁ'S 1 filterference

ecte on, t’he proceSsor 410 I n
on the dfa&ﬁhdate celd magiemurcmblooktﬂcaﬁﬁrardiatlm patielddsdo the candidate cell

exp ease er-cell interference on
(Leand) hase gt‘%?‘gli‘k‘g"éﬁpqﬁ'é‘?‘aﬁborl ng cells for each

méﬁt&ﬁﬁu smotdmsaomas;s(mpmcmmﬁﬂent The  Equation (1)

sinplest way of making this calculation for each

[0041] candi Setondasealgnintet the resultingolevel Fof dnferseell nterference (AL
generaéelheby T Iurs%(xj' at'¢He é&h%m%%‘%%ﬁl éJ’éE&%QmPJe block (j) based on the
required transmission power and the path loss between the WIRU 320 and the
neighboring cell (Li):

Al; (dBm) = TxPower (dBm) — L; (dB). Equation (2)

[0042] Third, estimate the relative increase of inter-cell interference (I/I3;) on

each resource block at each cell based on the pre-existing level of inter-cell interference:

(J;"/13) (dB) = 10 log10 [1 + AL (W) / I (mW)). Equation (3)
[0043] The above calculation is only an example, and it is also possible to use
more sophisticated methods to account for further interference increases due to power

balancing effects after the user has started transmitting.
-9-



the WIRU 320 based on the required SIR the average
| evel of inter-cell interference on the candi date cell
w@easnaseur ce bl ock (lIcand) and the path | oss POI/UR®07/019768

candi date cell (Lcand) based on the follow ng fornul a:
TxPower (dBnm) = SIR (dB) + Lcand (dB) + lIcand (dBm.
Equation (1) [0041] Second, calculate the resulting

| evel of inter-cell interference (Dii) generated by

the user at each nei ghboring cell (i) and resource

bl o J) based on the required transm ssion power and
[0044] the [thesProesseh 410c invthe zespunes memagemgniounit 405 has

estlmatéﬁ 4 |(§oér$> ?E%?%&g?@%atlyé PﬁXfelfaﬁége iR gexlr‘}é 1 qg%erference for each

candidaim ceHasmmd absountcerbloek lassipranént, ent elddted a/slslgn)méﬂt #adatermined

resour b%g ck .at each, cell based on the pre- exi sting
based op opg o f‘c:}%el Wipg|griteridar f er ence: (1ij'/1ij) (dB) = 10
1) shROldt shnt opbstlm(dl%\ﬁ ﬂelalt&é"lﬁ&reas@b‘ﬁ&it@flcéﬁané}@é%}xce (in dB or
The above calculation is only an exanple, and it iIs
inlieaghssi bl e to use rmre sophi sti cat ed met hods t o
t t er .
2) SHEIR, malinhls! Bhond 83 UARRRISILTAREE Hifphadh of inter-cel
iﬁte&faﬁnt:é; agd [ 0044] After t he processor 410 in the

3) SEAGRG PRI BRSSP0 SREBALRL A tivABFTsep of iter coll interference
(irf‘&B rrhafe&ar) OThe %&klgﬁ@é‘ 9&1&1 Bb@efChhdAiides6a A BB ck-dependent if

ck assignnment, an €l ected assignnent Is determ ned
ceet@eml ellowe visoulrees @irkoownrgderdd endre impostent byt the resource

- n%é)f es% B §ﬂ5rel ative increases of inter-cell
anlt FErencd dB or in linear); 2) smallest maxinmm
[0045] anon@ide thet candelhte eéﬁi;vﬂﬁxérﬁChﬁﬁsbéeIDfddtéfmﬂn@&J the resource

interference; and,3), snall est_wei ghted_sum of
managermenhRnit 409 mqultttﬁéeeeée@wer mrocedarg to have the WIRU 320

connect'cﬂg)lt F}EJ anéé:‘ﬂ&& el NirflBa8 ¢ c{ié-lg Z%?ﬁggﬁ%ﬁi p%'ng tH’x@_cﬁﬁann']bf’asscurrently

resource b certain ce
connected to e Jhermesuncemporagetaerddumit 45 shporld detfréy to het execute such a

handover Spc%%{:ecfure if the elected cell is not optimal for downlink transmission

purposes and if the uplink cell has to be the same as the downlink cell. In such a
situation where the assignment is constrained to be within a certain cell or set of cells,
the resource management unit 405 can elect the best assignment, (according to the
chosen criterion), within this set of cells.

[0046] When instructing the WTRU 320 about the cell and resource block it
should use, the resource management unit 405 may also specify a maximum bit rate or
a maximum transmission power that the WIRU 320 can use, in order to limit the
inter-cell interference the WTRU 320 generates.

[0047] In the terminal-based case, the entity making the decision about the
| assignment is in the processor 440 in the WTRU 320. The processor 440 in the WITRU
320 can make this decision according to the same criteria as in the network-based case
(with similar calculations), but the information that needs to be signaled is different.

N -10-



managenent unit 405. [0045] Once the candi date
assi gnnent has been determ ned, the resource
worewagaasent unit 405 may initiate a handover pPODEMDT019768
to have the WIRU 320 connect to the elected cell in
case this cell is different fromthe one it is
currently connected to. The resource nanagenent unit
405 shoul d be free to not execute such a handover
procedure if the elected cell is not optimal for
downl i nk transm ssion purposes and if the uplink cel
[0048] has tThéeet dfpatdnivsass bheveemitihe WTBEI B20landsthemeighboring cells

ituatipn where.t j i.s.copstrained to <1

does mofnpi 1o B sttt 1 ParE0GT Y okl RES sl i ubddteett, which s
the mostRfRGEAE BbIUtidH. HibeGaBaflRGhenizorRSInadePydhietse stations using

(according_to the chosen criterion), within this set
the probe sigaal snethodalsscyibed intbemrerions seqtionrthsserpeappipments would
need totﬂbesigﬁuec?&gtﬁgww 3§b9Ck it shoul d use, the

resod@rce management unit 405 may al so specify a
[0049] maxi rTive hiterreelle nberferemcd levelstonsrachi resowrcefdog and a¢ll cannot be

e W R B3Rl 0L S o g S or e

First, the' Hafhdibased4sancthd WIRWI320 weky RentNg 1de@iest @9 the resource
about the assignnent is in the processor 440 in the

- managemRos 2arit 3A6 iprideaelsyorkuprithetinterfirrncedevelsroffpesified resource
hi i : . Lerd o '

o {5950 R A58 15, B GAIEAIL8114s e yioros ol

perioditdidy ibrbademdt their hateragedatémwcdit intgfeterdei levels on each resource

[ fferent. 8] T f ath. | osses bet t .
block. (HHeRSSY i do0NE: ATED: PP CEPIsTHGE SRARSERE Wopeertain cell
would t\?im#gﬁﬁlg Sis‘ttén et NIRUSHA JCRL R slligﬁam? §§Flf'1 Q{.‘Iﬁﬂ tBe pré®lsbor 440 may

e

he nost efficient solution.

determime intearnebl intecferenceiteve)s.t Mptienallysttie reighbering ¢als could also

r,0 si gnal net,hod described .in [ EVi QUS. SE

broadeffic B 3ul¥fipufl 1894, T ndEh riel/BFuRi X8 S FhlcPite on cach
resourcdlitbleld 2th d/bP MO makti thumtiaeregkelof anepigeiftesferbavetieyuan tolerate

each resource bl ock and cell cannot be nmeasured by the
on eachyreaguroe blegk.-nust be signal ed. Several possibilities

exi st I [ ' , j .
[00501 57 n%‘§8 Srgﬁgh;edr gg&zﬂ& sqﬂgfbtrﬁ tA8 gggff%ggeétﬁ Bit Fater tHERWTRU 320
could be estimated autonomously by the processor 440 in the WTRU 320.

Alternatively, the required SIR may be signaled by the resource management unit 405
to the receiver 450 of the WTRU 320 to minimize signaling overhead.

[0051] Once the processor 440 in the WTRU 320 has determined the optimal cell
and resource block assignment, (based on the same type of calculations as outlined
above for the network-based case), several possibilities exist to execute the assignment.
The first possibility is that the transmitter 445 of the WIRU 320 notifies the resource
management unit 405 of its elected assignment. The resource management unit 405
then proceeds with a handover procedure as in the network-based case. The resource
management unit 405 may also deny the request from the WTRU 320 if for whatever

reason the requested assignment is deemed not suitable. The resource management
-11-



managenent unit 405 in the network for the
interference | evels of specified resource bl ocks at
W@ p@sisized nei ghboring cells. Another possibi |l PECHUSD07/019768
that the neighboring cells periodically broadcast
their average inter-cell interference |evels on each
resource bl ock. The receiver 450 in a WIRU 320
consi dering a connection to a certain cell would
therefore listen for these broadcasted signals, such
that the processor 440 may determ ne inter-cel
unit 403 may fdsenceentcthel sequest iwrddr] gopdmenrﬂwgrtﬂm WIBRUeB82@ does not

I t t.he maximum| ey
twansmif 3ol 8 Ralh HAEEAE or o Pt IO po SRt laB e mptapronk based
case. and/or the maxi mumincrease of average interference
they can to rate on each resource bl ock. [0050

[0052] | gqui sihilibr 1s thas the W RRILL 820 shirectls @Iﬁﬁc'?srf@e elected
cell on avgﬂzglﬂ%@la‘iﬁhul @o IP@ ec‘ét' iR 0@% og‘fhg RPSRES r)és&.?rctelﬁﬂck Upon receipt

processor 44 Al'ternativ
of the rquqat,rtbe cglll%oni@ etthes lagc@te(pobgdbl)hmmhi;m&hr as above) or deny the

et TGRS A5 S SR o 4 B bl e
case whpreotlea0is deentral ROdYERWE Aabaisratotipédhitathdeifient decisions.

optimal cel |l and resource block assignnent, (based on
[0053] { he 0 cal cul ations as outlined above for

1t he netuRsKe ﬁa%@d aS& o4n S @;\-T(_ﬂ %#ncp Ofs3bfirdd ¢ BFJ%%(EX k5l a wireless
to execute the assig i'rst possi bi y is
transmitfreceivaeunita (WITRUr im4:6 vmﬁ'eldss tiRbARMication§ sgsteniieincluding a

cesourel ST S L o e o e S aroslgls, o WIRU

being cult-ef€l§Ussbbialed widh di%%@ftl@ﬂﬁg QAT the defMs! Bfe method compnsmg
net wor k- based_case. e resource management unit 40

(edetgrmgning fhe mveragadevel pbintenecelirmiesfoyente fg@nerated by the
WTRU R £ &3R80 Jlﬁgﬂa%s&ﬁa%xgw%%l s deemed not
Sul t

e resgurce nanagenentun may al so
(lc detrrmbiméngeaq) usaghabrhd-entmtﬁemme oratfitn alSIR) eratfiizkbB0 support a

does t, tran a cer bit rate or
guar??lg?%‘ﬂggts‘fa&ﬁ ‘%gh@ Wloﬁ?’?“ﬁ’i‘l‘ﬁ% net wor k- based case.

2[ 0053hehRtE6dE O eniasidinti 1 Furthed B&hpmsngw RU320

directly contacts the elected cell on speci al

régteemining bt lasses Jebwern; te &V@cRTédan@ sepllsc seighboring the
partﬁh?&lkcelﬂpon recei pt

3. The method of embodiment 2 wherein step (c) further comprises:

the WTRU measuring the received signal strength of a certain beacon signal
transmitted by each of the cells at a known transmission power on a known resource
block; and

the WTRU reporting the received signal strength to the resource management
unit.

4. The method of embodiment 2 wherein the WTRU reports an average

received signal strength to the resource management unit.

-12-



of the request, the cell could either accept (possibly
conditionally as above) or deny the request and signal
w0 e@snesponse t ot he WIRU320. This scenario i s POBUS2007/019768
suitable in the case where there is no central node
t hat makes resource managenent deci sions. [0053]
Enbodi nents 1. A nethod of assigning cell and resource
bl ocks to a wireless transmt/receive unit (WIRU) in a
Wi rel ess communi cati on systemincluding a resource
managenment unit and a plurality of cells having,
5¢ esoﬁ}lt%nmtbeﬂés hanyome ofesmbodimentn Byt wdwseimstap (c) further
compris\%:th a parFi cular one of the cells, the method
conprising: (a) determ ning the average |evel of
the WTREEtrarismidtingr eprebegrignabomrd coytdiheebdiRiddatesearde block at a
. i ghboting cell and resource bl ock; and (b)
SPemﬁeag’f%ﬁ*ﬁﬁl}ﬁSﬁ BO%YGnal -to-interference ratio (SIR)
6! €qUIMRc?h58 RERAbA St Rl Stepi(cs fidéthieh @oMigRikes:
on_an uplink. 2. The nethod of enbodifrent 1 further
tl@@WTBéfngc.eiYmg wensurdments eithe teseived signaksiength of the probe
WRU and cells neighboring the particular cell. 3. The
met hod of enbodi nent 2 wherein step (c) further
7conpMlisesiethbd a8 angasiy ofgmbbdiments Y@lwdiegoiil step (a) further
.Strength of a certain beacon signal transmtted by
COmprisgSch of the cells at a known transni ssion power on a .
KIS BRY BT Erdl Ptelrel M NV AldrRRehEL BY chi@idate cells on each
recei ved signal strength to the resource nmanagenent
resourcgiplack.4. The nethod of enbodi nent 2 wherein the WRU
r epolt:s. . rgge i ved~signal re h to
8 coouhi MYt b RS 3180 ThE AE i g g the average
level of itegrdedtinterfereded is\perfoimed tfion tdqudsts her conpri ses:

t he RU transm fti a probe signal_on a certain
f e Serv%lyfan} rfee1 %@En%qt gwhergein the measurement of the average

level of inter-cell interference is performed on a periodic basis.

signal.

10. The method as in any one of embodiments 2-4 wherein step (b) further
comprises:

determining, based on the SIR, whether a maximum transmission power of the
WTRU would be exceeded, or if a maximum level of inter-cell interference on a
candidate cell/resource block would be exceeded.
| 11. The method as in any one of embodiments 1-10 further comprising:

the resource management unit determining an expected increase of inter-cell
interference on resource blocks at neighboring cells for each candidate assignment.

12. The method of embodiment 11 further comprising:

estimating the required traﬁsmission power (TxPower) of the WTRU based on
the required SIR, the average level of inter-cell interference on the candidate cell and
resource block, Icand, and the path loss to the candidate cell, Lcand, based on the
following formula:

TxPower (dBm) = SIR (dB) + Lcand (dB) + Icana (dBm).

-18-



specified transm ssion power; 6. The nethod of
enbodi nent 5 wherein step (c) further conprises: the
WONIRB/083B6%i Vi ng neasurenents of the received sP@QnEk2007/019768
strength of the probe signal. 7. The nethod as in any
one of enbodinents 1-6 wherein step (a) further
conprises: neasuring the average | evel of inter-cell
interference by candidate cells on each resource
bl ock. 8. The nmethod of enbodi ment 7 wherein the
measur enent of the average |evel of inter-cell
18nt efliher metbod of penliatimesh il furtbeu esmprisinghe met hod
i ment 7. wh herreaur mtofth avera
cflsyEfeeohd Tpepltity evel of FiieBHeD PEPERrpBrteAli BRerted by the
WTRU REré&6H GeighbéringOcellNE 488 hﬂi‘éoﬁﬁcé blGék;, RMeas¥dd on the required
embodi nents 2-4 wherein step (b further ‘conprises
transmigsiosy pewehgndiheapatbioshbetsyqen haeWiERUzang & mpmghbonng cell Li:
anshp r1otggye WRU woul d be exceeded, or
AIAdBIB* m@%%?&/\ygll'{ |ﬂter-cell interference on a
ldan d Tt metthb&/dfmbud)méﬁmnk fondhed comprisiegded. 11.

NN A ST A —

block atPEadh8F baled Bﬁr'&%sﬁré)éxxsﬂh%r Ie%8l bf intbeicERIiABEFethee:
résource bl ocks at 'nei ghboring cells for each

IﬁdnddB&Felﬁm&[ﬂemAL W)I'hBJ eWhbd of enbodi ment. 11

urt r1,S {
IR AT N T —
unit haé @Qﬁitda(tdd%@ set b€ e@biﬁ{aazgd reBmeve Dicreféey oﬂlﬁltér-cell interference for

interference on the candjdate cell and resou | ock,
each cangidateneell Handarepougee dbleCkhéS%lgﬁm% caBof] ect (E a%?lgnment is

determBACHa &0 bhetHP kM8 2k B éstimated relative increases of inter-cell

interference.

16. The method of embodiment 14 wherein after the resource management
unit has estimated the set of estimated relative increases of inter-cell interference for
each candidate cell and resource block assignment, an elected assignment is
determined based on the smallest maximum among the estimated relative increases of
inter-cell interference.

17. The method of embodiment 14 wherein after the resource management
unit has estimated the set of estimated relative increases of inter-cell interference for
each candidate cell and resource block assignment, an elected assignment is
determined based on the smallest weighted sum of estimated relative increases of
inter-cell interference. '

18. A resource management unit for managing a plurality of cells and
resource blocks, the resource management unit comprising:

(a) a receiver for receiving i) received signal strength measurements of a certain

beacon cell transmitted by each of a plurality of cells at a known transmission power

-14.-



TxPower (dBm) = SIR (dB) + Lcand (dB) + |cand
(dBm) . 13. The nethod of enbodi nent 12 further
w@owpsBsng: cal cul ate the resulting | evel of PCT/US2007/019768
inter-cell interference, Di, generated by the WIRU at
each nei ghboring cell, i, and resource block, j ,
based on the required transm ssion power and the path
| oss between the WIRU and the neighboring cell Li: Di
(dBm) = TxPower (dBm) - Li (dB). 14. The net hod of
enbodi ment .13 further conprising:, estimating the
on a knqvgp zeseprce ??i?"é‘as"é“g‘ﬂ) inteercel dnferferanceanensarements performed by
candida?é‘c&?é:_anre_%%ﬁ‘i’e@@uﬂeogﬁcﬁt afigch cell based on the
pre-existing level of inter-cell i nterference:
()i g ‘proegssorBr estithdting @ piknalDbiintenfprénde ratioPIR) required to
15. The .nethod of emhodj 14 wherein after the
support B ndrnsBRa Rttt tin 1V IAC @8Rtk ne st of
19st | Mhieerbsoaked h¥énd fheae @hiPbf eMIYdifRidt 18 wherein the WTRU
interference for each candidate cell and resource )
reports an serage reeaieed signalateength tostheyreremiree maagementdnit.

ase ‘ . est | dre iV . . .
202 A koSl Bl o 015 LBy 5L . Vg peighboring

cells repoft mebsdrementd 4f tihereeived dighal Sizenhgtots tite F@dAgeBRhagement

unit has estimated the set of estimated rel ative

increases of inter-cell interference for each
22andiTHa! GeSbhtcedNhandgeidift RIMEK of S Ment2®0 wherein the

el ected assignnment is determ ned based on the snall est
neighboping ¢alls aphwveaeragemeceivedaignalstrengtlvases of

hNt e e [ r . 17. .The net hod of epbodi ngnt
2%'4 V\E‘é)r%;%soa {’% rélgﬁgg‘rgrgls? 6] %r%rél-gn%n A9 e"’?‘@ﬁtonﬁn?fgﬂgéolﬁmems 18-21
whereinetlie ambeabd bevel asf Diteeellnpiterferehes byetlioeagaiRie Wells on each
inter-cell interference for each candi date cell and
resourcer@@’&%rlﬁénﬁ?w ssi gnment, an el ected assignnment is
23let enfiengdsbaned BAnhBEnIR! |Lﬁ'f°ﬁ'._ B! Qﬂfb%ﬁliﬁllé?i'to&?. wherein the
estimated rel ative I nCreases of inter-cel
measurgment oEthenaeerage levelrafdotereelhintegferente impérformed upon request.

24BNagH19 135 llnucrealxlngl acg)ﬁenfe(;flltl Sun":lnr:]dof embodiment 22 wherein the

unit.

‘measurement of the average level of inter-cell interference is performed on a periodic
basis.

25. The resource management unit as in any one of embodiments 18-24
wherein the processor determines whether the maximum transmission power of the
WTRU would be exceeded, or if the maximum level of inter-cell interference on a
candidate cell/resource block Would be exceeded, based on the SIR estimate.

26. The resource management unit as in any one of embodiments 18-24
wherein the prbcessor determines an expected increase of inter-cell interference on
resource blocks at neighboring cells for each candidate assignment.

27. The resource management unit of embodiment 26 wherein the processor
estimates the required transmission power (TxPower) of the WTRU based on the

required SIR, the average level of inter-cell interference on the candidate cell and
-15-



resource bl ocks, the resource managenent unit
conprising: (a) a receiver for receiving i) received
WG e@nab3det rengt h measurenents of a certain beaPCRUS®DT/019768

transmtted by each of a plurality of cells at a known

transm ssi on poweron a known resource bl ock, and ii)

inter-cell interference neasurenents perforned b vy

candi date cells on each resource block; and (b) a

processor for estimating a signal-to-interference

ratio (SIR) required to support a guaranteed bit rate
resourcefble¢le lmruendtheppatik lossoto the ¢andidate ogtlndgenerhased on the

6}nﬂﬁaenbodinent 18 wherein the WIRU reports an .

erage received signal strength to the resource
TxiBoagan@Bm)iei IR 2B) F16.L8d®)HchapeidBianent unit of

nbodi ment 18 wherei n nei ghboring cells report .
2Reas ureg mapageppent/apitaf grbodimentot hwhgrain the processor

Ul S QLI
calculate§ ;%?H Qg&l&ﬁf@% BF itk lcel1dhte 1de; QE,E) ggnmaﬁ}gﬁfe WTRU at

unit of enbodi nent 20 whereln the neig rrng ce
each neiglgonringreedly dy agd resosiroe bladlgjabased engthe r2guirtdetransmission

power aj y ur]gﬁtg} %%quggv%tgg | gmvgarfcg?hg ﬁg@@g%?g diy . LT, (dBm) =

TxPower{8BrhrL-gR¢aBhy the candidate cells on each resource
bl ock is neasured. 23. The resource nmanagenent unjt of

28npodihfeirsoppequmanageraent watinf carkedineant e wheselyihe processor
estimatbS¥ige r@gtfy%tiﬁﬁ:%&aegel of it Jef iR06S: feﬁ}ceef--f/?i{, ﬂ?%aﬂﬂ?gsource block at
request. : e nt uMi to

resource nanageﬁe i
each celt blased wanthe?gresbristing ldvel ofasierestnntefferémeeaver age

1 faR7 = ki B bl B G WhEnhgenent unit as in

39Ny ang Qés&méﬁdﬁﬁ%'&%@ni&t_zﬂnw Bf @ntbddiendHt028SwBkrein after the
det erni nes whet her the maxi nrum transm ssi on power of

resource mpangEemept (uhibdasxedtinated sheiset 1of eesnianjal ! ¢latizle igfcreases of
inor-coll TS0 Shin . Ak R0 F A B0 e PRIt N5 dotermined

based on the smallest sum of estimated relative increases of inter-cell interference.

followin

31. The resource management unit of embodiment 30 wherein after the
resource management unit has estimated the set of estimated relative increases of
inter-cell interference for each candidate cell and resource block assignment, an elected
assignment is determined based on the smallest maximum among the estimated
relative increases of inter-cell interference.

32. The resource management unit of embodiment 30 wherein after the
resource management unit has estimated the set of estimated relative increases of
inter-cell interference for each candidate; cell and resource block assignment, an elected
assignment is determined based on the smallest weighted sum of estimated relative
increases of inter-cell interference.

33. A wireless transmit/receive unit (WTRU) comprising:

(a) a receiver configured to receive information from a resource management

unit about a particular cell and a resource block that the WIRU should use, path
-16-



26. The resource managenent unit as in any one of

enbodi nents 18-24 wherein the processor determ nes an
WE@2@80s1B6d i ncrease of inter-cell interference PCI/US2007/019768

resource bl ocks at neighboring cells for each

candi dat e assignnent. 27. The resource managenent unit

of enbodi nent 26 wherein the processor estinates the

required transm ssion power (TxPower) of the WRU

based on the required SIR the average |evel of

inter-cell interference on the candi date cel
losseg hetwesn the WITRW, and gelds thadne@hmtmwlb ¢hat the WéTRU operates

w1thﬁf‘ gﬂ'{dj %%58%11 1nt§?‘%r}g8%§’ Tsv els é)ﬁ gbgglge%. l'ei%\ggﬁge ?ng(gfgsl & specified

nelg}ﬂ&)nﬁgeetlesandce managenent unit of enbodi ment 27
erein theqr))l( ocgssor,. cal cul ates the resulting |evel

2 PRPEFSSEBAPT PRtIMatng Acdlgnpl to-igterderance mafie (RIRArrequired to
supp@I‘t &%ﬂg&ﬁt&é@ﬁﬁ fite GTthe WTRAT $n' &% Aplichc, D! ock, |

base n the required transm ssion power and the pat h
34.0ssThet WEERU pf emdlmwtta‘ﬂe wheirgho 6he W TRU| reports Bh average

! he resource
received Sl%gggjﬁ%rﬁ % rgﬁ%r%‘ﬁ?e gfgzl?ﬁfé ™% t he processor

38sti fﬂhfeéW’ItIhH dsﬂrﬁéhy @nk A legiisdliatern t13Y ak@I34 further comprising:
énterference li , on each resource bl ock at each

(cd & trapguuttes P«é taxeguesiginteyierente Javeds of epgcitied resource
blocks at @%)gélfﬂ%ﬁeﬁ‘éi%hbloﬂng/ ddlis £08) a reggullcg%gnbéeﬁlth dnit™

The resource nmanagenent
3@rrbo RU akén einy aiie ef en.ﬂ!DleBaCMS(&S %rvalgermntthe processor
it

ha of esti tedre
autonorfldly 1853} TGI8 8Rp350 € pEPOHERRS Epa Eaiped bit rate.
3%an dm@t W'msﬁ SO0R ny $He of SHHNIRIYNtE BIZ5 dFh&Fth 1BE processor
based on the small est sumof estimated rel ati ve

estimates, the $1Bsneedeq te suppprt the snpeanrteed biyraterhasedseuithe received
informaffBpagenent unit of enbodi ment 30 wherein after the
resource managenent unit has estimated the set of
38st | ThecWTRLatE\in amy baasifsembodithent 88127 wherein the received

informalif dorfiet firhedes & THaxaerL A taeLs ghiomesE TR terRpission power
that them}%dlﬂé lﬂ@do' 198t [k BeI) idfBAErd iR Rt tHRI'WARU generates.
[0054] Although the features and elements are described in the embodiments in
particular combinations, each feature or element can be used alone without the other
features and elements of the preferred embodiments or in various combinations with or
without other features and elements of the invention. The methods or flow charts
provided herein may be implemented in a computer program, software, or firmware
tangibly embodied in a computer-readable storage medium for execution by a general
purpose computer or a processor. Examples of computer-readable storage mediums
include a read only memory (ROM)_, arandom access memory (RAM), a register, cache
memory, semiconductor memory devices, magnetic media such as internal hard disks
and removable disks, magneto-optical media, and optical media such as CD-ROM
disks, and digital versatile disks (DVDs).
-17-



relative increases of inter-cell interference. 32. The
resource managenent unit of enbodi nent 30 wherein
WwW@ba0sn033he resource nmanagenment unit has esti mEPE€HUS107/019768
set of estimated relative increases of inter-cell
interference for each candidate cell and resource
bl ock assignnent, an el ected assignnent is determ ned
based on the small est weighted sum of estinated
relative increases of inter-cell interference. 33. A
wreless transmt/receive unit (WRU) conprising: (a)
[0055] a5 re8usitakle cprrcegsausdincludecdyi way of cexemplsn 4rgeneral purpose

S . ni_unit about a rticular cell and. .
processdE 3 Hpefial RAIRLbrdRsSofr ) tondaRBonal brdkedits, el dieifal signal
processde(DSE), aheliBityand wedropridestortei @@t morel mithphrocessors in

. the V\]FﬁoUopgr es wthin, and inter-cell interference .
associatior gFdhop §3’§:i¢f*¥%da rRSTRlers 1} degoeantypilerst Apglication Specific
Integratiel Q%ﬁiﬂs@%é)??icﬁH%&)@aﬁuﬁﬁ%ﬁ?% Afr%¥§ g“ft’gﬂé) Rfrcuits, any

a signal-to-interference ratio requi
other typemfontegraged cinetited Q)i and/are stiate meadkfille. on an

uplink. 34, The WIRU aof e di gent 33 erein.the RU .
(00561 00 oA R ARSI AP ATEOPEEBPTEIEPITATe SFE G ot 50 BRplement a radio
frequenéf IPHHSCLITEN FHL NENY 1N twirdbessTB@andY Asceive alit IWTRU), user
. of enbodi ments 33 and 34 further conprising; (c)_a
equipment, 3Ry 1 ieEmipaht hane Bation, radisetworlorortirales (m_ , gr any host
comput®. TRCWTRY P WeChsdd %lﬁaxr}g.ﬁﬁx&ﬁ’&? 'v&i'tggl.ngghg&g\%ﬁwggnented in

cell's froma resource nmanage unit.
hardwareandforaeftwdre socHi asemtam@sa 35 viderr eimerh enghudepa yideophone, a

k agltonom)é%[%. esai mates the SIR needed to s g%g){tt. tf%e .

speakerphops ¢ Sibrafiqr fayige, 3 poeaher, s RBhORSyR Jolaisign transceiver, a

hands fiRfEheh dSR] & keybdard) & BlukbtbHth® nASEBSR)a BRlGUERLS bd\dlated (FM)
SI R needed to support the guaranteed bit rate based on

radio unihea hguid ctstahdisphay (loGD) ggsplayamikran arganicdighteemitting diode
of. et ce.23. ol h . ot |

OLEDIRPETk 3438 T 1ek"S 898 YHApdfl A o payor

module tarahsterast browsew and/or any wireless local area network (WLAN) module.

£ 3 o *
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that the WIRU should use to limt inter-cell
interference that the WIRUgenerates. [0054] Although

wao bh@sozsbur es and el enents are described in t heCT/US2007/019768
enbodi nments in particular conbinations, each feature
or el enment can be used al one without the other
features and el enents of the preferred enbodi nents or
in various conbinations with or without other features
and el enents of the invention. The nmethods or flow
charts provided herein mgy dpvigmpl enented in a
conmputer program software, or firmwvare tangibly

What isc¢lgotieddsi n a conput er-readabl e storage medi um for

execution by a general purpose conmputer or a
processor. Exanpl es of conputer-readabl e storage

Iredi Wrs nethloddeofa assiigchiagl \elterand téXdMrce abledkdorbo a wireless

a Cess meny a regLs cache penory, . .
transmilfiace i dEx r(‘@ﬁm e WEL e%?agﬂmmenwégp oyl systemgsincluding a
resourck %%Q%&m@ﬁ% dndt 844 @ﬁﬂnﬁﬁ@? \S@Qél?s ﬁ'a%iﬁg resource blocks, the WITRU

magnet 0- opti cal nedi a, optical nedia such as

being capreROy dsmtedn‘dlt&n @ptaatwuma pEthit eedds, the method comprising:
|ty bl
(égﬁ%lg{nrg geﬂg#ié af)seresp gggg%?% 3@1 %s g'l f, kg)d %gléfg ¥gv@%eqéhbomng the

partptiilpeeellpr ocessor, a conventional processor, a digital

SI nal pr oces or (DSP) rality of, '
B detprpusasihe v %Yﬁﬁ)é’%rﬁlé?’aﬁ?lg datedprengs. generated by the
WTR’E)SQ& béél’x 91'&1%% Ji'lfi‘g PSH £ FesoRrEOBidcR; beld 2

m crocont r ol Appl i cation Specific’|ntegrated
(@ determifing asp;grﬁldioeﬁnmﬁgrmwa@oeé‘ﬁlslimﬁqyyed to support a

) her_ t integrated circuit
gua€:%§%a§ﬂgfgf gfé%aﬁﬁyﬁgtﬁ?ﬁ%lgﬁﬁB%B] Aprocessor in
associ ation with software may be used to inplenment a
radi o_frequenc transcelver for use_in S Wi rel ess

%-r anskne mehad e daim ¥ whroyin stepr (ad duriheag romppses: .
|
S0Pl 35t o S IO bt oson s

transmétdad bycéadnofithecettxlat e dsndwm beamsthissiom powedtwar 2 known resource
block:; and/ or software, such as a canera, a video canera
oc ul e, a videophone, a speakerphone, a vibration

t@ﬁVqu{Uareiﬁa@ﬁhgrthe&e%Weﬂmigﬁﬁl stehplle¥b $héResource management
transcei ver ands free headset, a keyboard, a

unit. Bl uetooth(r) nodul e, a frequency m)dul at ed (Fl\/p radi o
unit, a liquid crystal display (LCD) display unit, an
organic light-emtting diode
3. The method of claim 2.wherein the WTRU reports an average received

signal strength to the resource management unit.
4. The method of claim 1 wherein step (a) further comprises:

the WTRU transmitting a probe signal on a certain reserved resource block at a

specified transmission power.
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(CLED) display unit, a digital nmusic player, a nedia
pl ayer, a video gane player nodule, an Internet
whe@sm83369 and/ or any wirel ess | ocal area netwoPKT/¥404M)19768
nodule. * * *CLAIMS What is clainmed is: 1. A nethod of
assigning cell and resource blocks to a wirel ess
transmt/receive unit (WIRU) in a wireless
comuni cation systemincluding a resource nmanagement
unit and a plurality of cells having resource bl ocks,
5t he WHRUehsd of eIdifD L Wh&IAGHEH €8h MirtReAchRRblisey! ar
one of the cells, the method conprising: (a
thie MﬁmrwimmpgggmmtmﬁéﬂnetMemgwimd gteength of the probe
nei ghboring the particular cell; (b) determ ning the
average level of inter-cell interference generated by
the WIRU at each nei ghboring cell and resource bl ock;
and ) determining a_signal-to-interference ratio
6¢ 5| RThemathed 0? Gﬂ’égbﬂjd’f’ el&l@@&%ﬁ%@ﬂ*ﬁﬁ CORPEISEE: t he
e B e el o R I R R by oRAIRLS colls on each
resource btaikved si gnal strength of a certain beacon signal
transmtted by each of the cells at a known
transm ssi on power on a known resource bl ock; and the
7W RURRofddthgdidfeldiec 8iwkéreihGhalmehserghént 6f heaverage level of
. resource nmanagengnt unit. 3. The nethod of claim?2
inter-celljatarferenge inmpertorped wponreapeshge recei ved si gnal
strength to the resource managenent unit. 4. The
nmet hod of claim 1l wherein step (a) further conprises:
8t he MirUnrekhsdidftclaign 6 whetsinghgmakbasureanert ofithe average level of
. eserved resource blogk at a specjfied transm ssion
inter-cef Sfprigronegis aetiarmed op A PR PUREREEN step (a)

further conprises:

signal.

o. The method of claim 1 wherein step (¢) further comprises:
determining, based on the SIR, whether a maximum transmission power of the
WTRU would be exceeded, or if a maximum level of inter-cell interference on a

candidate cell/resource block would be exceeded.

10. The method of claim 1 further comprising:
the resource management unit determining an expected increase of inter-cell

interference on resource blocks at neighboring cells for each candidate assignment.

11. The method of claim 10 further comprising:

estimating the required transmission power (TxPower) of the WTRU based on
the required SIR, the average level of inter-cell interference on the candidate cell and
resource block, Icang, and the path loss to the candidate cell, Lcand, based on the
following formula:

TxPower (dBm) = SIR (dB) + Lcana (dB) + Icana (dBm).
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the WIRU r ecei ving neasurenents of the received signa
strength of the probe signal. 6. The nethod of claim1l
wob@sesIzest ep (b) further conprises: measuri ngP€TES2007/019768
average level of inter-cell interference by candi date
cells on each resource block. 7. The nethod of claimb®6
wherei n the neasurenent of the average |evel of
inter-cell interference is perforned upon request. 8.
The nmethod of claim®6 wherein the neasurenent of the
average |level of inter-cell interference is performed
on a _periodjc _basis. 9. The nethod of claim1l wherein
1gtep%mﬁh?ﬂeif‘c{%ﬁbﬂﬁﬁhﬁét@%m% based on the

cﬁcﬁlaﬁ@%@ %s@l& '1&’&: f ﬁﬁ:%&nc%ﬁ' eg‘fvﬂgﬁflc fAi hgﬁﬂ%ﬁed by the

be excee max| mum I nt
-WTRU |artt mcfha mengkbaring c&ihd1,dande meblitees dborls 6, bbaxxd wnutlte required

transmi3gi R P EFRE AndfBe ntBAPeLb ARt e LT 226 EB¢ Aeiglhpring cell L

Al; (dBra)=erRsk &6 (ABAD)EaBe(dH). | nter - ceI | interference on
resource bl ocks at neighboring cells for each

candi date assignnent. 11. The nethod of claim 10

141 A9l SERLA S T BLAC e Logu T od

ransm ssi on power U based on the
es’amatliﬁgl tié Relathe 1&%ﬁém&>ﬂ1ﬁt/eﬁ'|-célf intei-fienéd, I;/I;, on each resource

' i nt nce,on e candi date c and resaqurce, bl ock,
block aty %ﬂéﬁi}dceﬁgﬁa%% n herpreguasting level eLitpased e brence:

h Gy TxPower (dBm =
TR S D IR AT I B GRS e et R$e

cI aim 11 further conprising: calculate the resultlng

evelmof_ i -gal || ferenc ener at ed
e v sPhEd of Bt T BheR e Bhe roipe BisfingPment unit has
estimatbd cible, sét of betinthted relgtive qHeFedek IdTNSleS 610 AnféMBFence for each
and { é)at h | oss between the WIRU and t he nei ghboring
candidate cell and resource block assignment, an elected assignment is determined

based on the smallest sum of estimated relative increases of inter-cell interference.

15. The method of claim 13 wherein after the resource management unit has
estimated the set of estimated relative increases of inter-cell interference for each
candidate cell and resource block assignment, an elected assignment is determined
based on the smallest maximum among the estimated relative increases of inter-cell

interference.

16. The method of ‘claim 13 wherein after the resource management unit has
estimated the set of estimated relative increases of inter-cell interference for each
candidate cell and resource block assignment, an elected assignment is determined
based on the smallest weighted sum of estimated relative increases of inter-cell

interference.
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Di (dBm = TxPower (dBm - Li (dB). 13. The nethod of
claim 12 further conprising: estimating the relative

w0 pBe3sse9 of inter-cell interference, lijVlij,PCHUSA0TI019768
resource block a t each cell based on the pre-existing
| evel of inter-cell interference: ly'/lij (dB) = 10

loglO[2 +D i (MmN / 1 (mMN]. 14. The nethod of
claim 13 wherein after the resource nanagenent unit
has estimated the set of estimated rel ative increases
19 | A efesbatde nidRsd@NBAE iRl foRaftuRAAEIAt Slueality AFcells and
resource bl ock assignment, an el ected assignnent i's
resourcg dlegks, he reseurgegnanpgement it cemprisingst i mat ed

(%rgtl ﬁ%‘%f\{g?ll f@?glg?neci?gn% Jegéi%gg%?%r&alit%é&:xéts [ gggﬂwellgém—:rshoef a certain

erein ourc
beacon n@llﬂlagarmnitteuh by dueh oft blmfaéﬂyltdlf eeﬁetat?;f kﬁsiivinnt?'hﬁdmisshion power
rel ative incgreases_ of .inter-ce interference for eac
on a knpwpesarEre o pkpRa f %Wﬁ@lbﬂn&eﬁes%%w@ﬁwe@ﬁnts performed by

candid=tkel18 bSO Rircd BISHEL gl ned based on the snal | est
maxi num anong t he estimafed rel ative increases of

(Phaecprogessor; for astimating. a signalhto-indenfeatenée chtiofSIB) required to
' . [ nagenent. uni t has
Suppo?t‘é%??’%%%%fe?he%mé‘g?e 8?§lgésjt | Qa“?ﬂé} gPﬁ “i ncreases of

inter-cell interference for each candidate cell and

resoyg.ce bl ock assignnent, an el ected assignnent_is .

1ot orTHeERsoBECe B eRRcR n ol claign L e rstimihsy WIRU reports an
averageefdde i Eeighal %h"e‘f%‘ch%rt?ész‘;‘e%oﬁfcé MeoSlagethént ynit.

i nterference. 17. resource nmanagenment unit for

managi ng a plurality of cells and resource bl ocks, the

o rOE rORARSE e Bhlon v TR QY e, B eSS rifhboring colls

report méasurenidrisofitheroceived kigadrererigtAdo ke @86dureé ntanagement unit.
plurality of cells at a known transm ssion power on a

known resource block, and ii) inter-cell interference
2peas uﬂ?é?ékbﬁr@@frfﬁd%@n&% SRR GrdR]it ?@ \12e2 BRE Heigahboring cells
resource block; and (b) a processor for estimating

report agi gvetrageorecaivedf sigeat etreagth. (SIR) required to

21.  The resource management unit of claim 17 wherein the average level of

inter-cell interference by the candidate cells on each resource block is measured.

22. The resource management unit of claim 21 wherein the measurement of

the average level of inter-cell interference is performed upon request.

23. The resource management unit of claim 21 wherein the measurement of

the average level of inter-cell interference is performed on a periodic basis.

24. The resource management unit of claim 17 wherein the processor

determines whether the maximum transmission power of the WTRU would be
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support a guaranteed bit rate of the WIRUon an upl i nk.
1 . The resource managenent unit of claim 17 wherein
W0 b@sMIRLY eports an average received signal strPenysivor/a9zes
the resource managenent unit. 19. The resource
managenent unit of claim 17 wherein neighboring cells
report neasurenents of the received signal strength
tot he resource nanagenent unit. 20. The resource
managenent unit of claim19 wherein the neighboring
exceedeq.ﬁéll T thé R HnAmAYGEPIBNEELELLY ?Kjteﬂ'&@ﬁl:e %mhmhﬁﬂatgjcell/resource
e resource managenment unit of claim 17 erein the
block wawldr g extended, bhsedparthesBIR estiordter ence by t he
candi date cells on each resource bl ock is neasured.
22. The resource managenent unit of claim 21 wherein
okhe magsuyesilie slarddferivet aget! eV elaigh 1Mtwheedhl the processor
interference is perforned upon request. 23. The
determipes oam cexpaetied ansrrasenpf igter-rell inderigrence qn; pesource blocks at
. : of inter-cell
ne1ghbo?§?%?§l§$gﬁ%&ﬁxsé%§%@ \é?én%gsgjr?%g&%téri odi c basis. 24. The
resource nmanagenent unit of claim 17 wherein the

rocessor determnm nes whet her the i u ransmni.ssi,.pn
2Emwer rfﬁ%“WRH‘%"_i‘ﬁ"&“ﬁ@Ex‘&’é’éd 8g?°)f%]rmin? t HESRER Yilfy Processer
estimatgg?‘biﬂ/er g%divé& tr&85tniddb s gﬁ@t‘:&n CExPHwary 8NdhdWTRU based on the

‘ urce block woul d be exceeded, based on the
require@| S Rystharaveragesleveh of inseueeld interierancaton the qemdidate cell and

cl.ai m 17 wheregn,th rage ' egt d on th
rosourofl AL 0 415 SHEE PP LERAIONS Al g b om tho
followirit foramglabori ng cel Is for each candi date assi gnment.

oS0 = SER T debvnt ikt tret BT m soi on
power (TxPower) of the WIRU based on the required SIR

the average |level of inter-cell interference on the
2andiDhe ereseirceandanagement vhifcef ¢laind26attherpin Jhenprocessor

0ss to the candi.date, cel | S
calcula#e& %qﬁaﬁﬁgg %Yeé :o?ﬂggﬁceerll i@%ﬁ;@?gn%‘?,@g (%?xe&gﬁega% the WTRU at
each ndigBboringCadll, 1,38 resource block, j, based on the required transmission
power and the path loss between the WTRU and the neighboring cell, Li: Al (dBm) =
TxPower (dBm) — L; (dB).

98. The resource management unit of claim 27 wherein the processor
estimates the relative increase of inter-cell interference, I;/I;;, on each resource block at
each cell based on the pre-existing level of inter-cell interference:

I;/I; (dB) = 10 log10 [1 + AL mW) / I;j (mW)].

929. The resource management unit of claim 28 wherein after the resource
management unit has estimated the set of estimated relative increases of inter-cell
interference for each candidate assignment, the assignment being determined based on

the smallest sum of estimated relative increases of inter-cell interference.
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27. The resource managenent unit of claim 26 wherein
the processor calculates the resulting | evel of
wo pi0803336¢d | interference, Di, generated by theCEAURI0A019768
each nei ghboring cell, i , and resource block, j ,
based on the required transm ssion power and the path
| oss between the WIRU and the nei ghboring cell, Lr. D
i (dBm) TxPower (dBm - U (dB). 28. The resource
managenent unit of claim 27 wherein the processor
estimates the relative increase of inter-cel
interference, ly'/lij, on each resource bl ock at each
30el | Theseesosice meanrgeraght unib of slaim 89 whereincafter the resource

managew%f{teggs e.#llﬁlétje@ h(edge}t of éé)cnlng.g%é) a[ﬁlﬂa}tna C rglg.rgny%g{' inter-cell

e resource managenen
interferehes don eddhercankdédates aullcanﬂanaegmmetbhnkt a#‘signment an elected

estiated the sejf of  estimated relative increases
assignntels. BeOrTRInes, Pasehon Pt eREa P RMogg Eh estimated
relatwehh@r@a%%b%%ﬁﬁr—&ﬁl redfirehpined based on the Smﬂ' | est

sum of estinated relative i ncreases of inter-cell

interference.30. The r esour ce rranagerrent unit of claim
9 rein after thereso {
3ur | AR e SSPRTO wHRrbin afer the resource
manageniéel uay Igfls Ristihh Sedntite fs@tr oﬁé@ﬁﬁéﬂi Irdhi’o@vé: ehdreasés of inter-cell
resource bl ock assignment, an el ected assignnent is
interfergpee n%%f’}b:{féé‘gl 3% for wells rafl BetoursS Maﬁ%ﬂé’nﬂf‘é‘t an elected
assignnfiit 1@&1&@1’153@41@& 'b‘é.@e& e @S ShaPlest WAERER] bum of estimated relative

I nt erference. . The resource nmanagénent unit of
increases eﬂmteﬁ-caﬂen&nfemcer the resource managenment unit

has estimated the set of estinated relative increases

of inter-cell interference for each candidate cell and

3zesow oardless kranshigNeesive @it VeTRED) cves dp;gsn@at is
det erm ned based on the snal | est wei ghted sum of

()2 irpeeiver cophiguyed ita desaiyesindprmatiop. iram a resource management
unit (B{%%U; e%%&la%%ell’aé(’ﬂatg gl e85ultdePhiolk ith %\f tRb ‘WTW Ghould use, path

onpri si ng: a receiver configured
losseasdostivween tﬁe)WWﬁRTbanﬂr@lhsd:haibsmighbom mﬂdﬂmttthenVWI‘RU operates.
w1th€ﬁb%}t1§ Hggar t‘%}g %]%Jnce ggel% of sslgel'clzrlﬁgd l%legc():u;ll(rctehbalocks at specuﬁed
neighboring cells; and
(b) a processor for estimating a signal-to-interference ratio (SIR) required to

support a guaranteed bit rate of the WI'RU on an uplink.

33. The WTRU of claim 32 wherein the WTRU reports an average received

signal strength to the resource management unit.

34. The WTRU of claim 32 further comprising:
(c) a transmitter configured to request interference levels of specified resource

blocks at specified neighboring cells from a resource management unit.
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| osses between the WIRU and cel Il s that neighbor a cell
that the WIRU operates within, and inter-cell
w0 niossBrence | evel s of specified resource bl oPKBUSL007/019768
speci fied neighboring cells; and (b) a processor for
estimating a signal-to-interference ratio (SIR)
required to support a guaranteed bit rate of the WIRU
on an uplink. 33. The WIRU of claim 32 wherein the
WRU reports an average received signal strength to
he rEROWRUBHA WQ‘D)? '
3fsurther conpri si ng: Q%v}!égpte%%%s ﬁ%%ocon ?gé?ggé‘y%ﬁ?matesthe
SIR neeﬂéédl@sﬂupméth%g@m‘ent@kbﬂ ratespeci fi ed resource
bl ocks at specified neighboring cells froma resource
managenent unit.35. The WIRUof claim 32 wherein the
3 Br 0C S soWERUmTei®ins B2 whérei the prérsSdbdthndess the SIR needed to
pport the aranteed hit rate. 36._The WIRUof claim
support Je,graranioed bt brafeckased anthemeceivedinformatititied o
support the guarant eed bit rate based on the received
i nformati on. 37. The WIRUof cl aim 32 wherein the
3 e c eiThe WTR Urofacd 4ian 32uwhéneein ithe rackised imfaximatinrbfurther includes

e e ——
limit intdiccelll AtegRiIChaé €Bat the WT'RU generates. '
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