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[0004] A multiple-access system typically has many cells, where the term “cell” can refer
to a base station and/or its coverage area depending on the context in which the term is
used. Data transmissions for terminals in the same cell may be sent using orthogonal
multiplexing to avoid “intra-cell” interference. However, data transmissions for
terminals in different cells may not be orthogonalized, in which case each terminal
would observe “inter-cell” interference from other cells. The inter-cell interference may
significantly degrade performance for certain disadvantaged terminals observing high

levels of interference.



schene whereby not all frequency bands avail able in
the systemare used in each cell. For exanple, a

waymsem28ay enpl oy a 7-cell reuse pattern and BCT/E8204/034881

[0005]

[0006]

[0007]

[0008]

factor of K= . For this system the overall system
bandwi dth Wis divided into s&ven equal frequency

ba . In.a 7-cell cluster is assigned
ondopRRETEE N eiret e o e Sl he e S Fepoy ronse
sohemé wgrebpaipt bidfitquars baay yvaslabenh ihe efstent tes@sd ifeach cell.
ame frequency band. Wth this frequency reuse schene,
FoR exemple. 7 SEHER ARYY waraYias’-6] jeusenaticm japd eapyss feoiax of K=7.
. n i r-ce
e e e e T L
tands, ed casle célh invhiTedelladlistereis| ssigae] biteo REselére fo@u@yy bands.
use f ag}t or greater than_one

d. .Ho ,
%&%ﬁ%ﬁ%?fﬁ%f%@g EHtoneys Hape, b cxF FABME Sslsties the same

FFRBOMCOMAS | Weihl tBRHeuBhdy fehsDiHRndeO oS i
fér%lgct_i on of the overaﬁil I syyst Semglbaﬁﬁ\’/mﬂ%t%&%%aﬂ%]wxrhg}dem only
rpused Har edllsr hat arecoot Rdjacdne tar ¢achosthers cindi the eister-sell interference

educe.inter-cell interference jn a nore efficient
BEFHET 1 Seoiigvis GG FIACKR 1S o BrYhiER 2l ¢Jis use the same
sy bantie HERRER ! leldcefatRf eRGEr iRdn olte@kresdIER At use of
to conpat a potentially large variation in _
the\availeble shigtem respaross sipserarhdelys alie towag ondinal fragsidn of the overall
Syéﬁ5ﬁmﬁ& ifagscribed herein. A weak user has a _

el at1vely poor signal quality netric for its serving
ba¥kers tisithetefiore anded irs the @RYfot feehnif s 13 rédicatintvetall Beeférence in
signal__quality metric for its serving base station.
aépgﬁéﬁﬁ%ﬁgﬁ?¥9ﬂhetric may be defined as descri bed

bel ow. These techni ques are called "l ayered reuse"

techni ques and can efficiently utilize the avail able

systemresources (e. gSUMMARA al | system bandw dt h) .

These techni ques nmay be used for various conmmunication

sy Sechminuan do elicidntlyredins intarwestdr sntelfarencer foe “iiealk’susers and to
| n_an.enbodi nent, the systemresources . 0. )

PRt e el THES Y R en PGPSR IR Rhied By ustpne” and

WdaR uStS bR deddrtbelMetdin. | ARRKIUIECh W rblaRY &y pBorbignal REARY metric

di sjoint or nonoverl apping sets. For a systemin whic .

ferithsepang bpse siation; endom sioniguser had 2 rehativelyegapd sigriat gedlity metric
. O&: | | . 0 et, of subbands.

FRER S5eRARLaERS! 05 GRTHIRBHANRy BELsBhetiLRgRtRi botow

Thafsbteohisqsescire tchiddd tlagersdibhastl teBhiqass ighesh EMicRAAY utilize the
to the subband sets assigned t

sector is orthogonal : 0
aﬁ@f%f?o%yﬂeﬁg?eéweﬁ .- e AVal syemdyndieidfys dée teehniques may
e i K b R
sykt @membddinent, ithe systed resourdes (@S| fiep@nse subbihds) Sivadable for

df%if% él‘aa:l}{s'}ﬁ%g]r'%lblgl? g@%&%gwg@ag pgl%ﬂgg%iailn’to glgﬂt{p?eu(%hé.,ythr%%)ugilsj oiirft or non-
overlapping sets. For a system in which each cell is partitioned into multiple (e.g.,
three) sectors, each sector is assigned one set of subbands. Neighboring sectors are
assigned different sets of subbands such that the subband set assigned to each sector is
orthogonal to the subband sets assigned to neighboring sectors. Each sector may be
associated with an assigned subband set and an unassigned subband set, which may
include all subbands available in the system and not included in the assigned set. The

size of all subband sets may be equal, or roughly equal if the number of subbands is not
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[0018] FIG. 7 shows an assignment of multiple subband sets to each sector;
[0019] FIG. 8 shows an assignment of three subband sets to each sector;
[0020] FIG. 9 shows a block diagram of a transmitting entity;

[0021] FIG. 10 shows a block diagram of a receiving entity; and

[0022] FIG. 11 shows a block diagram of a frequency hopping generator.
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communicates. The terms “terminal” and “user” are also used interchangeably herein.
The layered reuse techniques described herein may be used for various
communication systems. For example, these techniques may be used for a Time
Division Multiple Access (TDMA) system, a Frequency Division Multiple Access
(FDMA) system, a Code Division Multiple Access (CDMA) system, a multi-carrier
CDMA system, an Orthogonal Frequency Division Multiple Access (OFDMA) system,
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properties for the FH sequences minimize intra-sector interference and randomize inter-
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In the OFDMA system, there may be a large variance in interference levels across
the subbands, depending on the interfering entities in neighboring sectors. For example,
terminal 120g in FIG. 1 is located at the coverage edge of its serving base station 110c,

whereas terminal 120h is located closer to base station 120c. Terminal 120g is also

closer to its neighboring base stations 110a and 110b than terminal 120h is to its



termnal 120gin FIG 1 is |located at the coverage edge
of its serving base station HOc, whereas termnal 12Ch
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each other. The size and shape of each sector is generally dependent on the antenna
beam pattern for that sector. The sectors of the cell typically overlap at the edges, with
the amount of overlap being determined by the antenna beam patterns, terrain,
obstructions, and so on for these sectors. The cell/sector edge may be quite complex,

and a cell/sector not even be a contiguous region.
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I
Ve a 95R&edt BBband set S; and an unassigned subband set Sul Sector 2 for all
cells are associated with an assigned subband set S; and an unassigned subband set Sy,
that contains all of the subbands in sets S; and Ss. Sector 3 for all cells are associated
with an assigned subband set S3 and an unassigned subband set S,3 that contains all of
the subbands in sets S; and S,.

For the exemplary layout shown in FIG. 4, each sector is surrounded by sectors that

are labeled differently from that sector. Thus, each sector 1 is surrounded by sectors 2



wi th an assigned subband set and an unassi gned subband
set S. Sector 2 for all cells are associated wth an

w@z®sgaesd subband set and an unassi gned subbanPiCHES2084/@34881
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that contains all of the subbands in sets and S3.
Sector 3 for all cells are as&ociated with an assi gned

S and set S3 and a nassj gned bband set 3 that
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1%%; ereerr]lge to user . On the forward link, the amount of interference on each subband
18 proportional to the amount of transmit power used by neighboring base stations for
that subband. If higher transmit powers are used on the forward link for sector-edge
users in neighboring sectors, then user # would observe higher levels of interference on
subbands that collide with those used for the sector-edge users.

Another key observation is that weak users are typically a bottleneck in a system

that imposes a fairness requirement or criterion. The fairness requirement may dictate



serving base station to the nei ghboring base station.
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ilita delivery of fair services
5o EHGELER SEIRRN PO 4 WL T ainelgRathereprest 1 Conseaionty, the
sector-edge users in sector 1 are orthogonal to, and do not interfere with, the sector-edge

[0042]

e

users in the six sectors 2 and 3 that surround this sector 1.

[0044] With the subband allocation as described above and illustrated in FIG. 5, the weak
users in each sector may observe no interference from strong interferers in neighboring
sectors. Consequently, the weak users in each sector may be able to achieve a better

signal quality metric. The variation in SINRs for all users in the sector is reduced by
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[0043] FIG 5 shows the distribution of sector-edge

users in a cluster of seven sectors with the subband
wa@bkdosoa28HDn descri bed above. For sinplicity of PCT/US2004/034881
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WSS et R BRSBTS BBl
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subbands in the assigned _set first, , n
in the sector (e.g., if a new user is added or a current user 18 removed), (2) whenever the
channel conditions for the users change appreciably, or (3) at any time and/or due to any
triggering criterion. At any given moment, all of the subbands may not be available for
scheduling, e.g., some subbands may already be in use for H-ARQ retransmissions.

FIG. 6 shows allocation of subbands based on the signal quality metrics for the
users. In general, any factor and any number of factors may be considered for subband

allocation. Some factors that may be considered include the SINRs achieved by the

-
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I nterference
50% of the time. Without layered reuse, each user in each sector would observe

interference from users in a neighboring sector 66.7% of the time. Layered reuse thus
reduces the likelihood that weak users will observe interference in a partially loaded

system.
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iB’ceH%fen% %g‘? ﬁéﬂ%ylnté'rf% rd E}Fb&ﬁrsre@t%\) $6f Q/dff‘gr ? handoff. User u

station an SWItC es to a new serving
ménilsoperfodared hard handoff from sector x to sector y. Since the assigned subband

sets for sectors x and y are orthogonal to one another and are absent of strong interferers,
the received SINR of user # may not change quite as abruptly when handed off from
sector x to sector y, which can ensure a smooth handoff.

The layered reuse techniques may be used for both the forward and reverse links.
On the reverse link, each terminal may transmit at full power regardless of the whether
the terminal has been allocated subbands in the assigned or unassigned set. Referring

back to FIG. 1, sector-edge terminal 120g causes more interference to base stations
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for nei ghboring base stations, Reduced transmt powe
transmission (e.g., an H-ARQ transmission) to achieve the highest rate pos51b1e for a

given channel condition.

In the above description, each sector is associated with one assigned subband set and
one unassigned subband set, where the assigned subband sets for neighboring sectors
are orthogonal to one another. Further improvement in interference control may be

achieved by using more subband sets for each sector.
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7 shows an exenplary assignnent of rmultiple disjoint
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S o deiiiedions s FOrh, b wepr aing Toklakowerahsesdbon ther
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or the next weakest users In the sector, two s

with Hherireked erset. e Mtwssubbamtd inosetisSy, faey allbetet HOGRS! the set is
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contai n_ any nunber of subbands and any ones_of t
t seRClagity pkband sets e Apdt Ben for 06 Girofigestrusersriare shown as two

i i ubband

se?!ﬁtaﬁar s&&e&{éf’@bb%?{eftseéﬁlné’n% gx(%_rfo%l\ﬁl% i§nel“c|1§uenr1 ?l’serg Qr% a?so shown as two

ets S an
separate sets. To improve frequency diversity, a single set Sy, may be formed with the
subbands in sets Syc; and Sxcz, and a single set Syg may be formed with the subbands in
sets Syq1 and Sxgz. A strong user may then be allocated subbands in set Sxd, and a
medium user may be allocated subbands in set Ske.

The use of multiple assigned subband sets for each sector (e.g., as shown in FIG. 7)
allows for better matching of weak users and strong interferers in different sectors,

which may result in better equalization of the channel conditions for strong and weak
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various manners. | n one enbodi nent, the

subban8 skets amasigeidnt of ststmad st t@ bathadector eqmeu@ G¥cond layered
pl annjng for the systemand remain static. Each sector
rP‘ésea%cE“i’r@‘ne&l thie e}é?mlepfnchtsectgm buhere Setd, &ner 3) is assigned three
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subbands in set Sy,, first, then subbands in set Sy, next, and then subbands in set Syce
last. Subband sets S1aa, S240 and S3,, for sectors 1, 2 and 3 are orthogonal to one another.
The second layered reuse scheme can improve performance for a partially loaded

system. For example, if the loading of each sector p <1/3, then only the subbands in

set Saa are used by each sector, and no user observes any inter-sector interference. If the

sector loading is 1/3< p <2/3, then subband sets S,, and Sy, are used by each sector.

Subband set S, has a loading factor of p,, =1, and subband set Sy, has a loading factor
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then all three su sefs S and
partitioned into disjoint sets, where each set contains a portion of the system resources.

For example, the available time slots in the system may be partitioned into three sets,
with each set containing different time slots than those in the other two sets. One set
may be assigned to each sector, which may use the assigned sets for weak users and the
unassigned sets for strong users.

As another example, the layered reuse techniques may be used for a Global System
for Mobile Communications (GSM) system. A GSM system may operate in one or

more frequency bands. Each frequency band covers a specific range of frequencies and
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frequency
symbols, which are modulation symbols for data. Each modulation symbol is a

complex value for a point in a signal constellation for the selected modulation scheme.
A symbol-to-subband mapping unit 916 provides the data symbols for user # onto the
proper subbands determined by an FH control, which is generated by an FH generator
940 based on the traffic channel assigned to user . Mapping unit 916 also provides
pilot symbols on subbands used for pilot transmission and a signal value of zero for

each subband not used for pilot or data transmission. For each OFDM symbol period,
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cyclic prefix in each received OFDM symbol to obtain a received transformed symbol.
The FFT unit transforms each received transformed symbol to the frequency domain
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subbands are determined by an FH control generated by an FH generator 1040 based on



[0076] An OFDM nodul ator 920 receives N transmt
synbol s for each OFDM synbol period and generates a

weorosespendi ng OFDM synbol . OFDM nodul at or  920PCT/US2004/034881

[0079]

[0080]

[0081]

[0082]

typically includes an inverse fast Fourier transform
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dMedite UsubBARSE process data for transmission or reception, and perform other

functions related to layered reuse may be implemented within one or more application
specific integrated circuits (ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices (PLDs), field programmable
gate arrays (FPGAS), processors, controllers, micro-controllers, microprocessors, other
electronic units designed to perform the functions described herein, or a combination

thereof.



subbands are determ ned by an FH control generated by

an FH generator 1040 based onl9 the traffic channe
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or a conbination thereof. For a hardware
i npl ementati on, the processing units used to allocate
subbands, process data for transm ssion or reception,
and performother functions related to | ayered reuse
may be inplenmented within one or nore application
specific integrated circuits (ASICs), digital signa
processors (DSPs), digital signal processing devices
(DSPDs), programmabl e | ogic devices (PLDs), field
progr ammabl e



gate arrays (FPGAs), processors, controllers,

m cro-controllers, mcroprocessors, other electronic
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software inpl ementation, the2layered reuse techniques
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functions, and so on) tha m t he functions

descri bed herein. The software codes may be stored in
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pl ur &.i t y o methed abeleingIswherghn tha sianabqusfity metrics are indicative
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termaal s FRrmbited GHTdARE 1P3%6reRd Blel Plrality of terminals are ranked

based on priority determined for the terminals.

6. The method of claim 1, wherein the current base station is assigned a set
of frequency subbands that is orthogonal to at least one set of frequency subbands
assigned to the at least one neighboring base station, and wherein the available system
resources comprise the set of frequency subbands assigned to the current base station

and additional frequency subbands not in the set assigned to the current base station.



3. The nethod of claim2, wherein the signal quality
nmetrics are indicative of received

WG 2@nake28D- i nt er f er ence-and-noi se rati os (Sl NRBQT/US2004/034881
achieved by the termnals for the current base
station. 4. The method of cl22m 2, wherein the signa
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trahemissiopiimlesyst@n. The nethod of claim 1, wherein the
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fr eqgency T hhanstsoPssing 6e@hereir the saf off Rafien®@naibbands assigned
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6,. wherein the set of frequency subbands assigned to

48 current base station includes one third of all
frequency subbands avail able for data transm ssion in

the system 8. The nethod of claim®6, wherein the set

of frequeridy methbhnfislaig i, grieckin the ploratity p&termbrdseare allocated

tation i.s associated with a first .transm Q .
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are associated with a second transmt power limt that

hase btotien and thentthe additienal freqrensyt subbaiisds nof i the syt assigned to the
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2 et
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requency subbands in the set assigned to the current

thasarait hadestatiand ternminals with better signal quality
netrics are allocated the additional frequency
subbands not in the set assigned to the current base

stati@n. The method of claim 1, wherein the system resources allocated to the

plurality of terminals are used for data transmission on a reverse link.

12. The method of claim 1, wherein the system resources allocated to the

plurality of terminals are used for data transmission on a forward link.

13.  The method of claim 1, wherein full transmit power is usable for data
transmissions sent using the system resources in the set assigned to the current base
station and reduced transmit power is usable for data transmissions sent using the

additional system resources.



11. The nmethod of claim1l, wherein the system

resources allocated to the plurality of termnals are
was@d/ 0§83 dat a transni ssion on a reverse |ink. PARUSZNE034881

nmet hod of claim 1, wherein the systemresources

allocated to the plurality o23term nals are used for

data tran SsSi 0 rward [jnk. .13 The net hod of .
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nei ghbori ng base station. . The nethod of claim1

divnigior inmultiplexing OFMMI, iahd zélcrem thrcﬁg’@ﬂdﬂe Bystepu eeroyrces comprise 2

nul tiplexi (CFDM), and wherein the
Igw& %’ q&ngéﬁﬁ%@ggurces conprise a plurality of
frequency subbands. 17. The nethod of clai m 16,

wherein the systemis an orthogonal frequency division
nul tilph e aldheaBethpbpbHrpim 4§ sWhereiniihe sysiem g am gtthegonal frequency

' %\@ systemutilizes frequency
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time jnteryvals A net hod, of ating fre
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ising: ran urality o erminals in

in differentcabé intervdlé.h a current base station based on

signal quality netrics achieved by the termnals for

the current base station, wherein the current base
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al l ocating avail abl e frequency Subbands to

sybtemaitilizingofrthogenal fiatsenioy disdsion ntuiltaﬂ@ﬂmr@FIaMAJ qomyprising:

netrlc wher.e current base st t|on a

- sevsgping A fiefiol OF S n PaRReBL R By ra, PRRGHRS. staon
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wherein the current base station has at least one neighboring base station; and

allocating available frequency subbands to the plurality of terminals based on
the signal quality metrics, wherein the current base station is assigned a set of frequency
subbands that is orthogonal to at least one set of frequency subbands assigned to the at
least one neighboring base station, wherein the available frequency subbands include
the set of frequency subbands assigned to the current base station and the at least one set
of frequency subbands assigned to the at least one neighboring base station, and wherein
terminals with poor signal quality metrics are allocated the frequency subbands in the

set assigned to the current base station and terminals with better signal quality metrics
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wiehizrads stahert andsthe ndditigoml ayst¢m resoutcemst one set of
frequency subbands assigned to the at |east one
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term nals for the current base station, and wherein

andedditignal figapencysybbasdynel in fmtet aspigned fq e current base station.

al l ocated the frequency subbands in the set assigned

to the current base station and termnals with better

Si gna2. quéalhietapparatusiof <lame? 1a whendd €@ plivaligdst teirmpinals are ranked
pparatus of claim?21

f reguency subhands. . 23. The a

%ﬁéﬂ?gt} slehp ety wetrics élﬁ]a]@}l]%b)é ﬁt?ofgﬂaglals for the current base station,
and wherein terminals with poor signal quality metrics are allocated the frequency
subbands in the set assigned to the current base station and terminals with better signal

quality metrics are allocated the additional frequency subbands.

23.  The apparatus of claim 21, wherein the set of frequency subbands
assigned to the current base station is associated with a first transmit power limit, and
wherein the additional frequency subbands are associated with a second transmit power

limit that is lower than the first transmit power limit.
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wth a first transmt power limt, and wherein the
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second transmt power limt that is |ower than the

first transmt power limt.28524. An apparatus
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con‘prél%ge the DRH4SP oifrcgag&?r?'cy hgﬁegbglﬁacgh g%ts?agégtg[@%%t%sggn eda
setibf @8dudaay sutibandd tiat anetttgdhdlito nfleabt @pURN oY fisytdiri G8bbands
not in the set assigned to the current_ base_ station.
peignerhie thpphleattipnegiighbaring base sigionernd Wherep) theavpilaple system
Sk TofiiEe Bl 87 ERu Ry GRS BB WL et bone sation
akdaddionaldredusvgrsabbanke not inahssetadsigned oo theicgrraht base station.
quality netrics are allocated the frequency subbands
in the set assigned to the current base station and
termpal s et cHifney i ity Sf RfRinal anked
al | ocizf?ed %e%g%gﬁss{)fnall fréﬁgnéy seuxggfgl s. 27. n,%\s e Tanke
bastd ol sighalpquatitys sietrips dehigved by theotermimiatsafor dre ewyrsané rpse station,

C ising: obtaining an.allocation of system
S BarEgs Bamals vERaeR et GPa BRI s fiarated theafreauency
JuBBSids ¢ eheQleh Bsidn8l 18 N1R! culkRnCOUTB W6 A hh® Peritiddls With better signal
current base station are ranked and al |l ocat ed

quality eiries arp sllecatedeibo gdditigna) dreguensyy spbbatidpg of t he
termnals, wherein the current base station is

assigned a set of systemresources that is orthogonal

t 0 at27, easA nefdsHlprédessiy® ianid £66aHMALIBatIGEyEREaT] cb@pHting:

| east one nei ghborjng base station of the current. base .
st at i pmigg anpHesation afisystempdesomses fay s taminaboghgreiadhe terminal

4Gl G %d%%tﬁ&ttel‘iﬁinﬁyiﬁtcgﬁhﬁﬁﬁ&%ﬁ ‘%fithae? SR8 BadebidtldS are ranked
a a

current ase station an Ition system resour ces
and allocated available system resources based on ranking of the terminals, wherein the

current base station is assigned a set of system resources that is orthogonal to at least
one set of system resources assigned to at least one neighboring base statién of the
current base station, and wherein the available system resources include the set of
system resources assigned to the current base station and additional system resources
not in the set assigned to the current base station; and

generating a control indicative of the system resources allocated to the terminal.



not in the set assigned to the current base station;
and generating a control indicative of the system
WO e®woees al l ocated to the terminal.26 28. ThRCTES1904034881
of claim 27, further conprising: receiving a data
transm ssion sent using the ggstem resources all ocated

to the term nal ; nd processing the .received data

t r ans1ft ssi T?Th%\‘g%g"rlﬂﬁhﬁ’g W‘%Wﬁ@?%‘ﬁirol. 29. The

et NQdedfing 1220 hnsthidéibh REntCRMRY {13 HenPR6@ESS Mbcated to the
data for transm ssion I n accordance with the control;

temainglemntl ng a data transmi ssion using the system
resources .al lLocated tpo the termnal. 30. The t ho f
Cl o oGRSk LPaRie o s gritincd WGinfRe el
full transmt power if the termnal is allocated

systemresources in the set assigned to the current
base 2% at i Bie ragtbod efglaigt 27, dutles $OMPHASE t power if the

. . | o
asor gatpstie Bt FGRMALTNERATLERRGE Gy IRt oorbol B0
of clshding 3 datehieinemissioh@ismygshespsteni teba@asesaillobagdtvathe terminal.

frequency division nultiplexing (OFDM, and wherein
the systemresources conprise a plurality of frequency

subbagygls. 'ﬁ?e méfhBd Gt 9%, %héyeﬁ@ ﬁé’nd&‘fwwﬁ'ﬁﬁérﬁsgl{ﬁﬁ és sent at full

systemutillzes frequency hoppl ng, erein
toamsinitopowen df thet tesnidalf & eallensted giddem desoires s tieoset datigned to the

transm ssion in different tine i nterval s.. 33. An )
Asat E]{lqgsst?twna _Fﬁﬁ'irﬁt 68%‘1“’89_%%7@%%?0‘%‘?5&5 ytﬁ% iteging] is allocated
otk RkdiRées ABEMATE Y& ab? ikt @Breﬁi l‘)é@.@@ttati&[l of system .
resources for a termnal, wherein the term nal and at

| east one other termnal in comunication with a

current base station.are.r ed,an | ocat ed ...
avai Iegbl ealiliys ee%mrdgso(g u?lgle a%sgg ergﬂn ?Hé?] Rslygt mofut]thﬁ%S orthogonal

fr@fushdiadisisionigilepRxingOFWM ) hhd Resis thatslyBmi r8sources comprise a
assigned a set of systemresources that 1s orthogonal
Hhémhquféﬁﬁﬁtle@b{éu@@ldéf system resources assigned to at

| east one nei ghboring base station of the current base
station, and wherein the avail abl e system resources

I ncl wBke t HEhesméthod of ylaine B1 ) whearuincths syssan gritigest flequbecy hopping,

current. base statjon and_additional system.resources . . .
t Whetennige Soptralsdigaiey digereRk sihendinto Bats bor<dala frgpamission in

BhdcAt GRORAL A5, operative to generate a control
Indicative of the systemresources allocated to the

term nal .27 34. The apparatus of claim 33, further
COMPI431 NGy apparatus in a communication system, comprising:

a controller operative to obtain an allocation of system resources for a terminal,
wherein the terminal and at least one other terminal in communication with a current
base station are ranked and allocated available system resources based on ranking of the
terminals, wherein the current base station is assigned a set of system resources that is
orthogonal to at least one set of system resources assigned to at least one neighboring
base station of the current base station, and wherein the available system resources
include the set of system resources assigned to the current base station and additional
system resources not in the set assigned to the current base station; and

a generator operative to generate a control indicative of the system resources

allocated to the terminal.



a denodul ator operative to receive a data transm ssion
sent using the systemresources allocated to the

W 2008109283 and a processing unit operative to PCDUSNSE4/034881
the received data transm ssion in accordance with the
control. The apparatus oR7claim 3 , further

3.
conpr4,Sing.. a processi i erative to process

dat a jf‘lor ??’&ﬁ@ﬁ?‘&ﬁﬁsSi°ﬁﬂ“§3c%Wg§fn°é’8’Rﬂsﬁg- the control;

and a gafethadter opetivl tovfective seddla ArafdhRsibh 388MTHESE A system
using the systemresources allocated to the termnal.

repurces abenstadde dke terminak @pdhuni cati on system

conpr, Si.nd: . f LN n,al i op. . Of .
COTP'S SHAAEIGR, bRyl 3 el KASRRACRNE! ppaggsion
aetaldacelveidsthe ootrdlt her term nal in conmmunication with

a current base station are ranked and all ocated

avai |l abl e system resources based on ranki ng of the

termpal . ! 1 N9 A
er myzal s gh‘g{;ﬁ?ﬁ%ﬁsb?aaﬁﬂﬁ&eﬂm&%ﬁ}pﬁfgtﬂl Lon 1s

assi gned system resour ces i s orthogonal

t 0 ata preaessingnmitswpierative 3§ prazess dmo fordemsmssiogniachctardarice with
tt]east ne .nei ghbori ng base station of the current base

¢ 4795 28nd wherein the avail abl e system resources

i ncl udgolhigtod Vpetive Yo k&M b RRAUERMiRRY 188 Hlsyshn resources
current base station and additional systemTesources

aleeatpdhtorthetesminahssi gned to the current base station;

and nmeans for generating a control indicative of the
systemresources allocated to the termnal. 37. The

appar3st us Af appagitus i8 6, cobimiiidigitiot @REh Sdonprisidgans f or
receiving_a data transm ssion sent using the system )

r esoUR¢488 fof|obtrining gn pBogatian pEsysiqraresourre ieE afeyitingl, wherein the

t%ﬂﬁﬁgigh leega %ﬁé tgﬁngi' %%iﬁ?ﬁco%ﬁﬁﬁﬁ%ﬁ)ﬁiv%& 5 ené Tbase station are

accordance Wt contro appar at us
ratlkad nand6alldcatet] hemilatdapsyitsinngsoureesnBaskd ronpradk#gsoM ¢he terminals,
m ssion .in accordance with the control;

i s b SERIRE 1% a59iamad g8 Ry oIS UpFRhet 8 otthogonal
16 ¥B 184D JnB SOLG K St Je86REEskigndd'® 4t964% BA! neighboring base station
of the current base station, and wherein the available system resources include the set of
system resources assigned to the current base station and additional system resources
not in the set assigned to the current base station; and

means for generating a control indicative of the system resources allocated to the

terminal.

37.  The apparatus of claim 36, further comprising:

means for receiving a data transmission sent using the system resources
allocated to the terminal; and

means for processing the received data transmission in accordance with the

control.

38.  The apparatus of claim 36, further comprising:
means for processing data for transmission in accordance with the control; and
means for sending a data transmission using the system resources allocated to

the terminal.



