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time slots in a time division nmultiple
data on the forward link. This is often achieved by multiplexing the multiple data

transmissions on each link to be orthogonal to one another in time, frequency and/or
code domain. Complete orthogonality among the multiple data transmissions is
typically not achieved in most instances due to various factors such as channel
conditions, receiver imperfections, and so on. Nevertheless, the orthogonal
multiplexing ensures that the data transmission for each terminal minimally interferes
with the data transmissions for the other terminals.

[0004] The number of terminals that may communicate with the multiple-access
system at any given moment is typically limited by the number of physical channels
available for data transmission, which in turn is limited by the available system
resources. For example, the number of physical channels is determined by the number
of available orthogonal code sequences in a code division multiple access (CDMA)

system, the number of available frequency subbands in a frequency division multiple
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[0006] In each scheduling interval, terminals are scheduled for transmission on the

forward and/or reverse link. The scheduled terminals are assigned channels from the
channel sets. The scheduling and/or channel assignment may be based on pertinent
information for the terminals such as their channel estimates, signal-to-noise-and-
interference ratio (SNR) estimates, quality of service (QoS) requirements, handoff
status, and so on. Multiple terminals may use the same system resources and their
overlapping transmissions may be separated in the spatial domain. For the forward link
(FL), data for overlapping terminals is spatially processed (e.g., for beamforming) based

on their FL channel estimates and then transmitted from multiple antennas. For the



on their FL channel estimates and then transmtted
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[0017] The word “exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment or design described herein as “exemplary”
1s not necessarily to be construed as preferred or advantageous over other embodiments
or designs.

[0018] The channel structures described herein may be used for various multiple-
access communication systems such as (1) a CDMA system that transmits data for
different users using different orthogonal code sequences, (2) an FDMA system that
transmits data for different users on different frequency subbands, (3) a TDMA system
that transmits data for different users in different time slots, (4) a spatial division
multiple access (SDMA) system that transmits data for different users on different
spatial channels, (5) an orthogonal frequency division multiple access (OFDMA)

system that transmits data for different users on different frequency subbands, and so
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[0021] A terminal may be fixed or mobile and may also be called a mobile station, a
wireless device, a user equipment, or some other terminology. The terms “terminal”
and “user” are used interchangeably herein. Each terminal 120 may communicate with
zero, one, or multiple base stations at any given moment. A terminal communicates
with multiple sectors of the same cell for “softer” handoff and with multiple cells for

“soft” handoff.
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as shown in FIG. 2. The physical channel may be associated with a frequency hopping
(FH) pattern that indicates one or more specific time-frequency blocks (e.g., two time-
frequency blocks for the example in FIG. 2) to use for the physical channel in each time
slot. The physical channel may be mapped to time-frequency blocks in consecutive
time slots (as shown in FIG. 2) or non-consecutive time slots.

[0026] The QODA system may define physical channels having different

transmission capacities in order to efficiently assign system resources to terminals. The
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[0029] The channel tree structure places certain restrictions on the use of the

physical channels for an orthogonal system. For each physical channel that is assigned,
all physical channels that are subsets of the assigned physical channel and all physical
channels for which the assigned physical channel is a subset are restricted. The
restricted physical channels are not available for use concurrently with the assigned

physical channel so that no two physical channels use the same system resource at the
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maintain orthogonality among the users in different groups.

5. Overlap handoff users with non-handoff users in neighboring sectors.

[0032] Intra-cell interference refers to interference observed by a user from other
users within the same cell. Intra-cell interference can come from (1) multiple users in

the same sector using the same time-frequency block via SDMA and (2) users in other
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The frequency hopping patterns for each channel set are orthogonal to one another and

are pseudo-random with respect to the frequency hopping patterns for each of the other
L -1 channel sets. Each base channel in each channel set is assigned one of the
frequency hopping patterns for that channel set. The frequency hopping pattern for each
base channel indicates the time-frequency block (if any) to use in each time slot.

[0036] For channel structure 400, all of the physical channels in each channel set are
usable for transmission. A physical channel may or may not be used for transmission in

a given time slot depending on whether or not (1) the physical channel is mapped to a
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[0040] Overlapping the users improves system capacity but also results in higher
intra~cell interference. A tradeoff between system capacity and interference may be
made by overlapping the users on a fraction of the system bandwidth.

[0041] FIG. 5 shows a channel structure 500 for random overlapping with partially
loaded channel sets. In this example, L channel sets are formed with L instances of a
channel tree having eight base channels, and each channel set is associated with a

different set of frequency hopping patterns, as described above for FIG. 4. For channel



associ ated with one channel set, and all users in each

group are assigned physical channels in the associ ated
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channels in the associated channel set in different

time slots but is typically A6t noved to anot her

group, e.g., unless the channel and/or operating
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L channel sets. For schene 3, the users are_pl % [
@lpaélgﬁlsset éﬁ@ﬁh@swtgd Wﬁh@arglpﬁegpg%of 1.0 and all eight base channels in

this channel set are usable, channel set 2 may be associated with a reuse factor of 0.75

and six base channels are usable, channel set 3 may be associated with a reuse factor of
0.5 and four base channels are usable, and so on. Different reuse factors for different
channel sets result in different levels of overlapping across the channel sets, which can
provide different QoS levels. For the example given above with channel sets 1, 2 and 3
having reuse factors of 1.0, 0.75 and 0.5, respectively, each base channel in channel set

1 overlaps with 1.25 other base channels on average, each base channel in channel set 2
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tree instances, and using the same mapping of base channels to time-frequency blocks

for all L channel sets. For example, a single set of frequency hopping patterns may be
used for all L channel sets. For each channel set, each base channel in the channel set is
assigned a different frequency hopping pattern, and all base channels in the channel set
are orthogonal to one another. However, base channels x in all L channel sets use the
same frequency hopping pattern. Base channels x (plural) include base channel x for

channe] set 1 through base channel x for channel set L, where x € {l,..., N}.
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channel set, the eight base channels are orthogonal to one another. Base channels 1 for
the L channel sets are associated with different frequency hopping patterns and are
pseudo-random with respect to each other. The same is also true for base channels 2, 3
and 4. Base channels 5 for the L channel sets are associated with the same frequency
hopping pattern and share the same sequence of time-frequency blocks. The same is

also true for base channels 6, 7 and 8.
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base channels 6, 7 8.[0052] For channel ructure

Bopect $pdhe baseycha@ngiatmtthe fu@amlmdysubeetafgs |eg¢ie§f the other L-1
{’}L%flll%a arsme 3 n the.s ceosngl h nne O her

5 y S%gfgaﬁ amb%ﬁ% ar’e aﬁ%rfsm heflrst
posanel CHabsdtstrubRB5800 Fhfportd BbANpiRg edirffeed. For scheme 4, the
structure 900 with nmultiple random over| app| ng channel

BiepSEE Placedhin HOsZraREnpACE Srouncis apsoeiatesoyish ameecmam}éabset and all
I t

eg%ﬁll?lakﬂ %@ﬁ%‘fé a&s%ﬁfl g;ﬂgﬁﬁag clhéﬁﬂae%e gacyé Q&o@i IQ:P ghgﬂﬁ? subset. A

ush:am}lme lis assigret] acpintstiah c]magmb]amethe Hastnehasne mbsem tng loné channel set

Random over| applng.i s al ed for second channel A
g’ﬂB]glequSEIa’ﬁt(Q ECF grg%{grg:e r‘? ez ugerp ﬁp%@&ﬁ \@1dh nga channels in

ﬁf%adaﬁl%l chiftel ls@bRe %P ﬁieasta% Mabie] (40 é)eﬁé 1ﬁérférél%ui?&ﬁ)bther users
hoppi ng patterns for the two channe subsets. The base

atstgnné mathi physicel ¢hiansels ahthermdhersaibres! shloget énall kishanwel sets, and

domw th res ect t
Efamlory TG Rater P8 Dkt afrr B o b o S gyl he same
EHanaE] subdet Edranethess BL-S1. chﬁhﬂelssa@ﬁ ls al so true for the
second channel subset. [0054] Channel structure 900

K99Bbr ¢ Fxswlargshivagl Seieties bpvebsen deserhed apove freFliad Asthrough
gr ﬁllef"%ff ks %%ﬁ?fsalsc? ggrq ?BQ&' Baded &P ﬁ%c&&kﬁgnon provided
selt, and a

one channe
hereln In general, a channel structure may have any number of channel sets, any

number of channel subsets, any percentage of physical channels for each channel subset,
any reuse factor for each channel set/subset, and any type and combination of
overlapping (e.g., random and/or common) across the channel sets.

[0056] The channel structure for the QODA system may be defined once and
thereafter remain static. Alternatively, the channel structure may be adaptively defined
based on the composition of the users in the system and may be signaled to the users.
[0057] The random overlapping schemes shown in FIGS. 4, 5, 6, 8 and 9 rely on

statistical multiplexing to obtain the average intra-cell interference behavior. The



users in each group are assigned physical channels in

t he associ ated channel subset. A user that is assigned
w@2phypeiscal channel in the first channel subsePCT/HSHNE009757

channel set woul d observe (1) no interference from

ot her users assigned with phy¢ical channels in the

sane channel subset of the sane channel set, (2) no

interference from other users assigned with physical

h | th th h f | .L ch | ..
SHREOS oFerlepeioirscfianii SROBIR SIONcoaFd B GV HEF iRl POl o infra-
881BineRReNtk.t ihyehfieh o@é?f Eﬁﬁb Sedch ub&rbSaREs MmbRfRgice from only

subset for the other L-I annel sets. [ 0055

Ethewem ysing &rﬂwmnesﬁmq@tequ@wMWSb% ineeell petarferpaspgemay be

ﬁggg uct ures may
l%?bﬁg?pglggg%h %g}(g)%r?ﬂ?cﬁl Sé(}rl p Sll%an provi ded

[lIBISS] N. Th@egefietsks may bbasngled physicdl thennelybasedeén warjous factors
nunber of channel _sets,  any _nunber of channel subset s,

8ih J5epatiahcapwaihiliph yeqeivad D¥rides eoouizemenishbaKg s, and so
SHOEEL conidn B%fgﬁgﬁlgbﬁa‘gé cfleﬁ‘ﬁleﬁ?ﬁg \}fé??%ﬂ%nc‘f 6l P9 Lssigned to

and any type an ination o apping (e.g
spmdlbyn cmnwanble cusenp that aanolss stfezated asing reoetver spﬁlﬂﬁ Gjrocessing

lﬁg‘%n %ﬁg Bgf;l[{glg qliillrée ?({.Uél%llgli? 8%%%})@%&:{156?8 rrﬁ% bg gssigned physical
ﬁllatnﬁélg 3akdE bY - thbiP GesAANSNRSE! I B S npI8YbdiRr FRABEHhMRE Ymay be

defined based on the conposition of the users in the

sghigverhbareerianpingea lomghliRager with AbighsBYR usqrodhe Jow h&IR user may

verI n che
ra]bdls y onge{s%{l n?ll% ok Cal ﬁ%ﬁvﬁ%%ﬁ%ggsd th%gjtlé‘l Sﬁ}{h@ser may be
ablertadgndrdtth@igietfbrendd dofetenos BERAUseDr . Fokhihe afmie]l structures

overlapggﬁg schenes shown _in FIGS. 7 and 8 allow for
shovat i rbithigrgh f¢ dove SNR jusers st b @esiengdt phosisahspponels in

o e L D

Us¢rs awittehilgh iQuSereeremerds mmy Heeassigned ()| cochnign pvenjappihyg physical

ara it e o b AREE s g b liaahels R ) shadogy gusglepping

PRysIAN biRkdelk Ak Shate ST @fnetRAbloslts @M@Rﬁ& SRRl dideds. The h1gh QoS

recei ved SNR, QoS requirenent’s, handoff status, and s
users Eay lmolmmnth@k/@anmgbmlaxgte dskayejitédratnedb nxinpiemental Ledundancy

hannel. se ned to spatially conpatible
ﬁglésflgsil%?c &35 5 @?e%g?g?ed usi ng receiver spati al
POOBOESSITIE QEIhA swt%m ch®rsupgirh handsiorosaRdinC OB’ manners. A

overl appi ng, users be assi gned physi cal channel s
bargioff eser wRR be arse@éxav T upgrer a Fefterdiaadpff aserpdy saff handoff user is

BSELTR R B LIS B, S Bring co
&b h éhahdoff @elh aA sofior hadofft osearisl at deer Ihag I'coﬁ‘smﬂlmm's wiln onultiple

tsehc?org vagtr}]unswlg slérsl‘l%rceﬁa%d k1)1$ay be handed off from a serving sector to a handoff

sector. A handoff user typically achieves low SNRs at both sectors/cells.

[0060] In an embodiment, handoff users are assigned physical channels in the same
manner as non-handoff users. The handoff users can overlap with non-handoff users
gracefully without causing excessive interference via use of receiver spatial processing
techniques. For a softer handoff user, the serving and handoff sectors each attempt to
detect the transmission from the user using receiver spatial processing techniques. The

detected symbols from both sectors are then combined, demodulated, and decoded to



able to ignore the interference fromthe | ow SNR user
For the channel structures shown in FIGS. 4 through 6,
wo oweBMR7USer s may be assi gned physi cal channePGI/US2006/009757
channel set 1, and high SNR users may be assi gned
physi cal channel's in channel 1det 2. Users with hi gh
QoS requirenents may be assigned (1) common
over | appi ng physical channels with no other users

@Hdggﬁ HSISME i Lllfsgllb han ng t?aﬁg{)féﬁéﬁ, rg%nsde(r)vq]ng and handoff cells

édcﬁﬁttérﬁﬁﬂ'd%ﬁ‘e\ét bR Hatel 51131 dcR¥de R trdAghiSsiod ROt the iséd Fhe cell

users may be users that cannot tolerate delay jitter

hatecorscn deqedesthre detalfor the usat anexidasitbmderioded data Suilagraser.
gﬁg}oas IrtIAaﬁQhel[ nggg(ilm-gHF h%%%?‘té ’rﬁésle% %%%s%%?@ %ﬁgsr#al r%?/nnels na

ff users in various mn

Yaral dhahirel batrdothht iv sgerved far thedetigérshIhd elidredisieinelAubset is used
soft handoff user js a user that conmunicates with

banmeighberinge peadorg/iellsray sebasarideandds fin the nared hgnpey subset are
%i‘sﬁlédlgo%lﬂ 18 ol@ A a‘flﬁlai'e alé) ﬁﬁﬁ m%%ﬁalr}? %ﬁq;tlfxergfrﬁgﬁ\c,d,l ?Riﬁ'ﬁlels used by

at communi cat es tiple sect
thh @ephberingedectoasicklisn A Mdbﬁnﬂadnmf be bgsipmed aphysicalghannel in the

SEF RbaR™aL SRk e I B e RnBRRRL 1 1L EErsRDy K Rpehboring

SRRRGERNT A HaRAef fenti§e iy doBrdsat ARE haRdbIB ue@k and may assign
channel s in the sane manner as non- handoff users. The

pilafstt@f ¢hapgels in thershared ﬁh&pl%ltbhetrtg ithasamecss.f The physical channels in
t ca excessive interf n Vi

5 sl IR b Bb B9 pBARERR o il SREOE SR sroups.

'$1@éste ehaﬂmen dfubs U8§The ztsbl@n@EfoV(ﬂlﬂﬁreﬁﬂ sediap aafhin s eell of $o different
each attenpt to detect the transm ssion fromthe use

eadisngEadicesciasiceld gaay Hienmsgigndhe physieal gy in Ttﬁéhared channel

%%{r%gdﬁ;ﬁ 33%1 from both sectors are then combi ned,

ul at an decoded t oobt ai n decoded data for the
[962] Fdn vat swdtherhamishalithents bandofhs ahteved @yaxsdlgrmwdmmfy of the
cells each a terrpt to detect, denodul

ehsmnel, soh I £ 05 R § aqﬁls}ériocesqwg aélg elf/ﬁgtﬂgna S %‘om multiple
%éfdrgjiﬁﬁtlga C@i‘%f@ﬁj o L‘@%@to%1 8d18 If Hanhd18ctd 20fy Hérf@i'fhéiﬁ‘ﬁuﬁ R opiesof a

deco for the user. [0061] In another
ehmudu tresnte.g., raanlditcﬁufatedse mdGafewhers iegele chaphglsiet glay be used by one

i channel, subset .that is resery
Feofon pieo el G BRaPRS berRaled offleio Sk & B Rppoccssine
feeh@ifir i ng sectors/cells. The base channels in the
shared channel subset are orthoggonal to one anot her
H0&3kr e Thesbamiol FipisdHas deseribad heaip BavesFaious faturesa irdiding:
used by the neighboring sectors/cells. A handoff user
mayl.- b@rtagscmhe«bampwsﬁemaﬁsm regigned to Hie sgmgrusers

ch a1 n%rthS uot%lsa a?ﬁcgn%\f]@éjdug%ts Igggq eﬁ tg Eel?é) ﬁjle bo \'Xéfl separated;

ot hér or| sec ors
netwweﬂén&ﬁlmtmﬁbwrnppiegﬁlbas,h andof f users and
may ass

ign
4. Flex1%le tradeoff between intra-cell interference level and resource reuse factor;
5. Support of common overlapping for users that are well separated; and

6. Support of softer handoff.

[0064] For the forward link, a base station can transmit a pilot from all of its
antennas on a sufficient number of subbands and symbol periods to provide good
channel estimation performance for the forward link. The pilot transmissions from the

base station antennas may be orthogonalized in time, frequency, code and/or some other



physi cal channels in the shared channel subset to
t hese users. The physical channels in the shared

webanngds7subset may al so be partitioned i nto neXT/D§1086/009757

shared channel groups. These channel groups may be
assigned to different sectorsl®ithin a cell or to
different cells. Each sector/cell nmay then assign the
physi cal channels in its shared channel group to its

andof f ers, .[006 | n. yet .anot her enbedi nent
AR M3k bR o Rt ebcl Has® HARSH BB, Epr oxample,
Rtpilontre@etisS@C oM @th Bagatdtioanftddhe eRgyYe@nalated with a different
received signals fromnultiple sectors jointly. G ven

athagosalotearensel 6.5 & Wereherdle oz ap O YRl code. tRachdarmyinglirap estimate
ﬁl%pmaﬂf lifle & ?lre%ﬂoﬁge ffon¥ the Pasd g{agtélﬁ rateatad o Fhterminal

re each channel® set nay be use one sector.
ditenria(e) basedednl the pil@rtfansmissionsrfymlthe bapatatipad usi ng

cej ver_ spati al .ocessj ng techni ques. .[] 0063],. The
[Rhel For i terisd Hakecaeh femminl FRAYHTHETNL 4 BHOdiRm l or a subset

HEARL HEtESna(d) N6 il NBs bdse stAtiol A0 @BEhhk ¥hePRBSe MR (B nel response
resources assigned to the sanme user; 2. Othogonality

foorihe termmal ontsnneds)i tgebase siatien sntemrzas. dhe padormuaice of all users,

separat.ed. 3..lnterferen di,versity. for overl appi ng,.
AL PRy eerinnig vePlsmori iR e i Epatie pf B Aty of te
R bhied] @5taBatb& TR theuidrd, SER WveRapperSandl 18@H6ff usérs, the RL channel
Support of common overlapping for users that are well

sviaaten ae Useinfer seceisgpprstial RrpCessing de separrio Pt the tewsymissions from
RO B AR in RS BRIE" G BRFL b o coe
edsidaab baods (candosiditt)oin fer sepdmtion gfr thei weltipbo trandmaissiens. The
RPN TArEST BREesF R 1o it SRR e STy be

B ona: o BTt R U By SHhBl, B g uers

btz eprevide | grvdachameh. esfimatie apapfosmandee ipidestribed below. In an

transm ssi,on fromeach base .st ati. enna be .
GoRaTient U ARG Frare ABoUA e S et Srbasona! gilot patterns,
8nd\Bl1stp LREL fQT cadR cEMwle] 6&td eanﬁailﬁl'bttIﬁftBﬂnn@'a Scedlence of P values,
estimate the forward |ink channel response fromthe

bhse Nati enddstdemoted e Phk={ermimal ..am,ehndgrs) Hhsel. For
on the pilot transmi ssions fromthe base station.

EOOREE, pHot sdgnendee etaydeldefiked av)) <+ eV A4 Apfpr i =1,...,P. Other
transmt a pilot fromall or a subset of its

arthegonal sjju¢ncesadt aves ey blas be ssailt foothetpoloepdtienmst e t he

verse J.ink, channel.  r onse.fromthe termn .
TR e ke R R B B i ehios abi o pfoftorence to the pilots
RefdnattBRMCusts & lothés &edtors of the same cell. To reduce intra-cell pilot

interference, the sectors in the same cell may be assigned different scrambling patterns,

one scrambling pattern for each sector. Each sector-specific scrambling pattern is a

sequence of P values and is denoted as {x,}=[x,,, X, ,, ..., X5 ], for s=1,...,S , where

S is the number of sectors in the cell. The S sector-specific scrambling patterns are
selected to provide good channel estimation performance under various channel and
operating conditions. These scrambling patterns may be obtained, e.g., based on a
search of a large number of possible scrambling patterns. For example, an exhaustive
search of 10,000 sequences may yield a few “good” scrambling sequences where the

channel estimation floor 1s well below the interference from other sources.



and especially overl appi ng users and handoff users, is
dependent on the quality of the RL channel estimtes

wo ooeddssTUSser s. For overl appi ng and handof f usPCEHDS100€009757
RL channel estinmates are used for receiver spatia
processing to separate out tHé transmi ssions from
mul tiple users on the sane tinme-frequency bl ock.
Channel estimation errors cause residual errors (or

t al I n t.he. separation.of th 4.t pl :
(U8R vy 28 ahortsff it GENloP i ercnt®, MpLBRE ostis pypg e assigned
dilfefnt t&rainbhAR pRedrRd) tona lsbmBEas pdrerbNBGy cdBURE] Pith cell-specific
exenpl ary pilot design that can sgupport over | appi ng
soRIbIiNgd oPRtigBer S afd f5EBYICEe food cHaMAE| awdt | iwat Aeppted  as

enformance i s _descki bed, bel ow. i -1 h
g’Yf Al ﬁé’h"sye#s:"ary eF zfs 0T at ’e%"\'/\ii t%ﬂﬁ@%‘%—%@%ﬂ%@?ﬁﬁblmg Fatterns are
0 r C .
SR e 0 5 A B AP, LA rmtaion
pidberes so ﬂda’eari‘:‘in&rferihg pilotlappeaden eieidnass ﬂowlsibleét[amlt tdlproviste good
e ., Werp , for =l .. ., L . Fo xanmpl e, pil ot i
gf@aa%ln%mﬁal} PhefoRRIHe Oitimigationsof a Jarge rugibet pf Gell gerambling
Gl 3y b HUE R 9p A RESUPSEBTy e POBERCTRKs, Ranc
saqaerses typecilppravids goodipedioemaeet or act as interference

e pilots transmtted by users in qother sector f .

I REL2 e Gy pret R GitiEE 51 p ASGerr e opith o Bhvestal Ranel in
ERBEIl §5tenCand t SnBeRitAInE With! B&tSRFRICREH MBiaP®e denoted as
assigned different scranbling patterns, one scranbling
ReLLEr0p Lo Bach -sepiQk ], Bhete pgct erwspagif cfor i=1..,P. The
scranbling pattern is a sequence of P values and is
sketrotspebifis s¢ragibling [nxay be xsed2if more, tha ope Jchanrfedsetsiszusgd by the
.., S, where S is the.nunber of sectors in.the cell
RIS P SRS e SO feraling pp i ) may

0_Rravide d channel est.i.mation .perf nee 3
b8P Ree e oL o PR B0 SRl B 85/ TRREC ARy, the co
SseCAED kérBRbRAS tRitE% Egy} BBayOBE 84 NRGuenBe Gof. alPasiRe @Ncell-specific
search of a large nunber of possible scranbling
paihblin}sis nbolise@xanpl e, an exhaustive search of 10, 000
aﬁauences may yield a few "good" scranbling sequences

Pk t Hiack nigemBrme enjavgrallaplot pgBemi el bassd| Bwthermilot pattern

i nterference fromother sources.[0068] To random ze )
it fepsseeipted pyithothe japrignetlavhasied charielHbe seragblieg pattaim(x,} for its
be assigned different scranbling ?atterns one . i
sectaan®id the samblngipatisn daighfos ép eell EiwRe gah chapped peilg associated
i %ghg a?%%ng?rcﬂalj[.nfﬁl %ng%g]%gp &%g{@b%ﬂ\é%ega%%lggg pl{_y_ssi_cal_ channel
Ihe ﬂiéebilétsﬁa%&irﬁ.! CEREM AP A9tRALliEANFIA & 859RE6L IdAch time-
differ substantially for néighboring cells (e.g., to
fraquengy blbck farsthe assignetl phiysical shamet tgingiis byl ailot pattern {p, .} .
interfering pilot appears as random as possi bl e) and
fTbe piloteifcten giadkers sharing a given time-frequency block in the same sector are

-

orthogonal to one another because of the orthogonal pilot patterns used by these users.
If sector-specific scrambling is used, then the pilots from users in each sector are
pseudo-random with respect to the pilots from users in other sectors of the same cell. If
cell-specific scrambling is used, then the pilots from users in each cell are pseudo-
random with respect to the pilots from users in neighboring cells. A sector can process
the pilot transmission from a user, remove both the cell-specific scrambling and the

sector-specific scrambling, and match (e.g., multiply and accumulate) the pilot pattern



channel estimation performance. Optim zation of a

| arge nunber of cell scranbling sequences naybe quite
weewplees7as t he nunber of nei ghboring cells i nPCBHES®E6/009757

Random sequences typically provide good perfornance.

[0069] An overall pilot pattdSn for a user assigned

with a physical channel in channel set and

comuni cating with sector s in ceII c may be denoted

%i ﬂ{le?tsus%r t[) Pg)l‘talt’l ieversbslhﬁcpchamﬁﬁ es 6”'1;8 re%tu%atse t‘qrzt\ﬁ’e'user. The

Sect or-speci
zltll neatiche SR thd semoetd dbferamite ftan Biginneketesponses of
use the sectors and naybe om tted ot herw se. The

@@élabpmg pews pyipg thersamsiti ?fﬂletl@r worlﬁs} may be a

f tQ
FAHEDSR U by, MBSt G L oPBEEAE SRR ke
pahbezrof symbol perivds e eachstimerdregeenoy bidok wed dyithe as31gned physical

ceII-s cific scranblin 0Q70] ,Each
pﬁh%tﬁé? of QU tr%ris %Sic{c'ner@o e{%ﬂsﬁ?neé 15} 8*5 ‘]&élaggﬁe fife and the
&He@nc@ﬁ&ﬁﬁlﬁth{dﬁﬁe asamehRhfsh MK hrdrttamp I%' %qger ma transmlt a

physi cal channel, the scranbling pattern for |
pidattoproneahuiter o€ sr@lhaamdrsgmbat paiads fiyeach t frw@ncje block or on

ety AR e o 8y kB e e of et

asqieaegslophysi cal channel and the pi | ot pattern Each
user may transmt a pilot on portion of each

EQOH%} r eqfuBFRE YN lrceduirped pFE @%§|S§1ﬁ&jafﬁﬁ§ﬂ§| thaf|myhbg et for both
er.al t patt }
{3 R RUCLR B! (7500 oS e Bkt i
titenrmaner &) aholtipkr gasntihagbrebive atntﬁmﬁasa ndbheaseb@g,aths arser may
tterns used by these users.

f ;
Finsscs BoURacr el oot G Lo BSBRRIS e pemtrd Fsppgieor oach

frh Rt $REshal Th G8G hvﬁleﬂttﬁﬁhsﬁ{teanfé%ﬁé’sdrﬁaﬁ B8 demieiid Bmilar manner as
respect to the pilots fromusers in other sectors of

Nhsesavith zsihgle ahfenoal | - speci fic scranbling is used,

th pI|O fromuses each. cell are do .
78 dp b i Aadiodbetio 3t hindglh §7E " BBl Y Phttorn that 55
BEhSHORAN tontHe PRI SattethsSREd BY n@@'ﬁaﬁd&’ﬁﬁ@?s Irh&d@ﬂ {o0improve channel
transm ssion froma user, renove both t

estimatiopener formancer farithe hapdafdusene The drtaadof§ ey ypically has weaker
SERATE) i SenE PR cthor M1 P o BAGeRTENI B flertoronce

fionkothbaimeed. Aesiben F pilet parses fay be resersdr for Thmdoff users. This
ort ho‘?onal pi | ot pat Ler ns allow the sector.to

ERSPIVER SHRSEh userl Yo HhATRLeTS 106 dporaes celf: o¥eftt sipplengnanner as the
USRS HARhE Gube dSRABed éﬂi‘i‘%ef DR g L e %a@érﬁ%lfthe[rgse?\;dd s‘ﬁbset may be

user nay transmt a pilot on one of nore subbands and
pssigned ubf ond dmdoffinber  dhe spifdy ofrorpeedch deanidnffenssh would then be

ortHBgofnalet% l’éﬁen191¥ot b 81%ko esr%cslerks) ¥n ﬁqg%ar%g %él? ned physi cal

[0074] The channel structures described herein facilitate both the mapping of
physical channels to system resources and the assignment of physical channels to users.
The channel structures may be used for both the forward and reverse links. The same or
different system resources may be available for data transmission on the forward and
reverse links. The same or different channel structures may be used for the forward and

reverse links. For simplicity, portions of the description herein assume that the same



channel . The rate of pilot transm ssion is determ ned
by the coherence tine and the coherence bandw dth of

wa b@eomsmuni cation |ink. For exanple, the userPeEHYS2006/009757

transmt a pilot on one cluster of subbands and synbol

peri ods in each tine-frequendy bl ock or on nultiple
clusters that are distributed throughout (e.g., at the

four corners) of the tinmefrequency bl ock. [0072] A

be equij ' (
e oA EEBR L bonorby By LPLE A0k el MRlspure is usea

f&})oﬂllﬁﬂ@gl e transmt antenna and nultiple receive

antennas, or (3) multiple transmt and, recei ve

H}W&na@m:ol C%WS( 3) PYOPPFé 49} ' forpdssignings fysie frspyees and
sﬂ'u B"Yata fnoth@Q@M’At %}Ethﬁle CinallyOa STy with at least two
ann response fransnrt antenna. A user
uhahhell‘sletsnadsfindi withenactashamg] sbieconiadzing ahulmpls iphydmai channels and
manner .as. N user,s with.a s I ant n.. an
ERBO A IR aciPriRa Rthiep N Sbiyl Shtincls Poie e, system
¥el§é‘l§rcé§(bﬁfc'khﬁﬂ@?a!816& fd"l@ Iﬁé}} B¢ impldigy B@rfb‘ﬁ@é@l Y a static channel

non- handof f users in order to i nprove channel
stgmturatandrexphcmhyrpmmed dor athedapiiveo dfnansie rchammfé structure. The

BERORE Sonsheh rhatfor @ it PRRMBRS D! ST 5L e bping for cach of

fl@rﬁﬂh@iﬂlng @hahﬂél%élfs%ﬁﬁtqeasﬁ aQObRE bEtheyh§EiSal ochabntds EEadhf channel
pilot patterns may be reserved for handoff users. This

peb g scriedingd beserl onyisdynes) tiep| hagiag aduerarshicehgruchre as described
Q&JB,I, e.g., in simlar manner as the shared channel

SUbset described above. Each pilot pattern in the

[0856] v edn sesok edchedhnlinp einteswil g ivdokniadion nthath én gedftihents for . scheduling

Thcﬁwglﬁ%gtﬁ? f"{sglrgfl%gg&sr nglgé‘i Qﬂ?@{ ﬂ@fﬂhs tegwggrﬁg%m dnfogmation may
ﬁr%ldde égOZﬂvmnzh@stﬂmn SNRSésthaEééf e8S qg(?ﬁfehﬁﬁg B&idRiEMstatus, and

facilitate both the mapping o phys channel's to
syste rfferrem@dﬂ essscandiled éoratsmsgnmm ow thepfoywhrdand/or reverse link

PRI Pod BB Sute t CEmEPOOE peliell R IR g e chanc

ckté (sIb801056)St THe "s@ri‘eﬁtiﬁﬁgé‘ﬁndfaﬁl clk@naV adsl gableat h&@z mb@sed on the
transm ssion on the forward and reverse |inks.

§%ﬂ?§teér indpraragipe fpr dhitiainads r ot XeEPitahe @hmp@h eﬁtanates SNR
L5yl 4R3O AR 0o S i o v

sw‘mpysiaamhly esmypatitsls tamﬁnﬂv atol sblage hadofid tdmmiinatdl andngd on. A
Lhat g tlgll'I@l@e Sg@agf)%gg%@ezit ] Ctsg:; ?I@ggglstﬁg@féggtpgggn% to the physical

@ﬁ.ﬁlhglg'fﬂﬂ nSY-BLAIVEF GSLLULF B AR &erlﬁﬂﬁmﬂa?' fﬁﬁh&aﬁé‘aésf%jed a pilot
the QODA system Initially, a channel sfructure wt

péttdre dhat 15vm'thogona1 to the pilot patterns for the non-handoff users. Channel

assignments are formed and sent to the scheduled terminals.

[0077] For the forward link, data for overlapping terminals are spatially processed
(e.g., for beamforming) based on their FL channel estimates, as described below (block
1018), and then transmitted from multiple base station antennas (block 1020). For the
reverse link, multiple transmissions from overlapping terminals are received via the
multiple base station antennas (block 1022). The received symbols for the overlapping
terminals are spatially processed (e.g., for spatial matched filtering) based on their RL

channel estimates to recover the transmission from each terminal (block 1024).



channel sets is defined, with each channel set

containing nultiple physical channels and associ at ed
waowaok/ogesgpeci fi ¢ mappi ng of the physical channeCBHUS06/009757

the avail abl e systemresources (block 1010). Bl ock

1010 may be inplicitly perfoﬂ@ed for a static channe

structure and explicitly performed for an adaptive/

dynam c channel structure. The mapping for each

d n h lesp . .
FARRF <, el BeRERHIE, A LR Tt B ARG 4 0 Py wors i
éa%ﬁ&tm@fraqttbﬁey bk tvie muftie aﬁlemﬁdaanml%l Isase Eaﬁb\n efagek each FL
set may be defined based on_a channel tree havin

RSSO BaTard o (each ieer Bapod ouciP i) GPBmaeol ahat yper.  For
I -

SAERRE HE oV BEfMEln s 0 Al BhE Aoqi ] ot the base station is
adstuaked éd h{e makipld(D))antehhas, pad eactetetminat israsmlmemtmm;/e a single
i nclude, e.g., channel estimtes, SNR estimtes, QS
WEQHWrenents handoff status, and so on. Terninals are

ul ed thatipleliaRiNdiRas-8hpaf (MISO] hARIH iQRHHhRE between the T
revgfse 1 nk II()b lg@ﬁ ir(?)% ﬁtpTh((e schzedul ed tlerm nal se a?eél ©
mtsmga @tithetbpsé statiorc hmht‘inelsmgﬂer artenrhacat @ltammadl 15 eThe MISO channel

(R ekttt The, soperulbag andior. Chaanel 223 SRR may be

term n(ia For exanple, the channel estimtes, SNR
SHPSE{ &5, and/or QoS requirements may be used to
arrange t he termnals into group, to overlap spatially

conpagi big £ S, L@, 4 Solxat doff term nals, Eq (1
and soﬂﬁg )t L g@ f’%(?n?nal “?T(chﬂgg assi gned a a)
physi cal channel that is orthogonal to the physica

%@1@”’?' 8k, hooin9a-1handof i disRiied Phanfl€l SdBom@labe &#86bn antenna j
y fUrtRer be’assigned a pilot pattern that is

thhe R atitendd@r Bidbahd P&t &iBE BR")t f ahd tfie gaeitedRRsR 6se

users. Channel assignnents are fornmed and sent to
H¥86HuI eﬂletlaswtaap@ mayotogEnitrdata thup foLuigraingls g, thg aﬂ@e time-

e e naI QL ey spati
Ergqlbency %)L g%ft%? ién L% e err]leliaﬁ t{lé( %Eggrhozﬁgxgrfmals that may
Bs triuBiifsd toacfn e s@heé bmé fhjuenity(Habakeik 11ilrﬁfb8)>y thgurhibed f antennas
transmtted fromnultiple base statlon ant ennas (block

sighepaserstationngo thal bissle- ’F PRRMPHEILY. m Plloyingsdrsgintipngpssumes that
{He%@%f%%rﬂpﬂsﬂlgts b1 TR 85 @ac?l ﬁr@%glgibfo?,ﬁ

ase station antennas
[008¢] vedt\]smbmhmpﬂ@mpuhmuuipée buaippi (M]Mé)b rhaaies imfoemed between

et oo SrRBRaBirnot e Ratlonaimel ed TGS Jhe FL MIMO
E%%%)gﬁfl 0%?% j:l‘iar eﬁsbg%nl" &g‘o Bﬂa%ﬁlglt}eg B Ratrix pl @ E,E)a,ywhlch may

rwar base statid
Bg@m Lq dat a to multiple users in each tine-frequency
bl ock VI a nmul ti pl e antennas. The base station may
steer each FL

H,(k,0)=[h,,(k,2) B,k ... h, (k,1)] . Eq (2)

Each column of H ,(%,t) corresponds to an FL channel response vector for one terminal.

[0082] The base station may perform transmitter spatial processing (or

beamforming) for the data transmissions to the L terminals, as follows:

X, (k.t,n) =H (k1) s 4 (k,1,1) , Eq (3)



transm ssion toward a target user based on the channel
estimate for that user. For sinplicity, the follow ng
waele®enygsrion is for one time-frequency bl ock, PEEURASE009757
station is assunmed to have nultiple (T) antennas, and
each termnal is assunmed to Kave a single antenna.

[0079] A multiple-input single-output (MSO channel

is formed between the T antennas at the base station

R ety e f 3err PR FFRAR0Q fo tHRERH R L terminals on
b (K.t . whi ch. d :
Dok 1)~ REPTIE A sifiobt pesici STUEMeRA, FiPLESSE T

wher ey b ¢ K id & T xf QEctbr with T transmitlsymbobs foh® %aRb@Xhe T base
channef gain from base station antenna to the term nal

ant enna f odtatfostthedakon Subbhiiel § Binbol p@idl 7 of time slot #; and
denotes a transpose. [0080] The base station may

t ransni t deretes aepnijgat®® L terminals on the same
ti mef requency bl ock using the L channel sets. In
Bersénplicity; He snalidgefor dfe dater syinriwllstratsatittedstp thel terminals is omitted

TR RN NI AT

0 chitdfel tesponke is IRmSd fPbé Bbrisyant b thee klevs &g is not a function of
description assunes that the base station transmts to

symbwl pemed 5 She ewoheltresponse mafmianty; (b Fotskdep¢oipatign tha spycific set
mul ti pl e-input multiple-output (MMJ) channel is . )
oloermeigals essigeed to vabbrnddsia timesloion Hrettemiiaals gierlapping each time-
L. term .
FRARIRT BioP a3t s 1Rl o St Pt R Do BN Sty
i(iélcorrel)akﬁd;: & gﬁrgyz z(bﬁorﬁ;o]fgbﬂﬁse d?a)anotber(hds,ﬁol)ssiblbh ﬂ;h(e ehhfdtming may
c,t) ... CL(k, t . Eq (2) Each colum of Hbo (Kk,t .
dlep besEaEEed B athermagRging .- PasdoP EergeeTRe %FS, %Wé“zlal‘- ratio
hagl 0821: i :
(TR (M B PR b M B bt tschniqucs.
[0083dat &ot ttensnérss linkght basehstationtreaymieneive RLasarfsolissoows :from up

E5 e S e B Sl 4 B e
§€Hmif1d ﬁﬁlt lmatyffr_ﬁﬂs%{ 3nQhe SpRBanHe-Krelibnsy MHIGHk i%ell'%linggd by the

n of time slot ; (k,t,n) is a TxI vector with T _
nymabesraft angsninad s the dape stelen, Whisndetgamines theebase station’s ability to

?e%far% eﬂ g)lslt i ﬁb Qr%ﬂgm{(ssiioﬂs,sélong%lt E%r'f o dFQr %Im;gﬁcrﬂ%, %ﬂleOtfollowing
description assumes that the base station receives transmissions from L terminals on
each time-frequency block.

[0084] A single-input multiple-output (SIMO) channel is formed between the single

antenna at each terminal and the T antennas at the base station. The SIMO channel for
each terminal may be characterized by a T x1 channel response vector h,, ,(k,?) having
the form shown in equation (1). An RL MIMO channel is formed between the L
antennas at the L terminals and the T base station antennas. The RL MIMO channel
may be characterized by a TxL channel response matrix H,(k,#), which may be

expressed as:

ﬂrl(kbt)=[]_:l.rl,l(k’t) hrl,2(k9t) i hrl,L(k=t)] . Eq (4)



" * " denotes a conjugate. For sinplicity, the scaling
for the data synbols transmtted to the L termnals is
woriobed71 n equation (3). Tinme slot t may spanP@RES2906/009757

mul ti pl e synbol periods. For sinplicity, the channel
response is assumed to be co¥tant over time slot t
and is not a function of synbol period n. The channel
response matrix Ho (k, t) is dependent on the specific

i 1 R i e o
BPIRE, o ebiPls Bl G BRERT BB e et of

teRM@aB HREBRED BSuPBER Oh §imeldi&t Leanform ng may al so be
[@grforrre in other manners, e.g., based on

Pb- f orlei bage saHPR obtatismebeived synbadsiiioni thg T MREhnas for the RL
i e, . ( MVBE) , th
TR o Bl PR wrosied Bt e base

station nmay receive RL transm ssions fromup to L

ter mr0gl,%) oM ARGY- (AR LaqKINHY, bl ock via the T Eq (5)
antennas. | n general, the nunbér’ of terminals that may
transmt on the same tine-frequency block is linmted
whyret be(fntynpes anfL abteoasvidt Lt dwea baskols tsaiti BN theVibit&khinals on
determ nes the base station's ability to separate out

the RL tr8hbandkintysmbot perigdr of imgslot Ror sinplicity,

t he -0 criptior sunes that the base .

st at F-Qéh}’.rggclsei%v g'?‘lt ?’S(ﬁ%rmwétgiag EC Yedn oo Fﬂ’ﬁ"rﬁieg 3 the T base
each ti meshii GOMRRMS RI-Q6 | o BRII0t 4

mul tipl e-output (S| ?\/@r cﬁbﬁggﬁﬁgén%?ﬁggagé)ltf%eﬂiéér?kftﬁéand

si nghék,and enmaociat veamtfot eubbtmdk inedyehboh perfodnbLMNa Siods.

t he base station. The SI MO channel for each term nal
FoRYmpEeifh) MR hée e Bbued t& A i
yectggc%?l (k,t) h}gvei: ngm?lﬁe flc))éf ?n&is? omhﬁt%égg%%?ﬁlgﬁse (AWGN)
with)a zéin MReanVBMit6) alhan@ivatisnckonmest depneerd?t Dewhere o° is the
antennas at the L terminals and the T fase station
vaipheno@he ndibeadd-I NP Qishannglisay be characterized by

a T x L channel response nmatrix Hrl (k,t), which nay
[0886]ex piThs deek sstiotHniay(yse tvarisud rdoeilvdy spatit) pR2essingQechniques to

hh. (k Eq (4) Each cq fHrl (k
SR IR, Ehatrisont g TP desumla e stsame tigtngeaquency

blb&k. M Tidse rEb&ven apARl _ﬁr_@&:@ﬁﬁé ecgc?ﬁ%i@%_ i'hl:]luﬁg 4 Jretod

oSfor, nt'l% (ZF)
dependent on the specific se rmnal s assigne
techilpien p Kninimemmesh osquare [cOOBSMNINE) baslmigieat 4 anaximal ratio

- 3 ej s fromthe T antennas for the.
B RO TR Ol R SR ey i e
maxigibessionh ths ZF, MMSE, or MRC technique, as follows:

M, (k,7) = [Hy; (k,2)- H, (k0] - B (k,7) , Eq (6)
M,,..(k.0) =D, (k1) [H] (k1) -H, (k0 + o - I - B (k1) Eq(7)
Mmrc(kst) =l_).mrc(k:t)'ﬂg(k>t) s Eq (8)

where D, (k.2) = diag {{H), (%.7)-H,,(k,0)+ o* -1 -H}; (k,1)-H,,(k,0)}; and

D, (k,t) = diag[H, (k,7)- H,, (k5]



r (lec, t,) r! (k, t) srl (k, t,)+n(k, t,n E

where srl (k,t,n) is an LxI veczor(vvith L)d:ataqs§/r57‘z)ols
waews/os7the L termnals on subband k in synmboPCpEs10061009757

nof tine slot t ; r(k,t,n) is aTx | vector with T

recei ved synbol s obtained 3 the T base station

antennas for subband k in synbol period n of tine slot

gyhbgrd n(k,dt,) }s a noi se vector for subband k in

_ period n of time slot t. For sinplici

Thobissstey dogvessymrtate b ot tPdbon R LR by the T
noi se (AWGN).. wth a.zer an..\V |

temrgaais. & sproplpi, apusie ©) (RIS fhn Py Aufel ALLARGE cor

0 NO}15:Eh A8 Skatior Sal Perfberdckivyr spatisliproces G088 follnws:

[ (Légie station may usZBvari ous recgg}ﬁverprspegt ?ﬁlﬁq
processing techniques to separate out the RL
t_ran@g(kse,m)ng_lﬂéht)-nyﬂt,h)a,L termnals on the sane
ti me-frequency bl ock. These receiver spati al Eq 9)

processing techpi SHpglpde a zero-forcin ZF
techni que, a m’ |’?r’u%21 rﬁéa’n’ 2qhare error (M\/IS%)( )
techni que, a maxinmal ratio conmbining (MRC) technique,

W e QN malihR daasiao Ma(k.0n, MBy,, Gen)i, ve M, Jpa)} al
I?E'thgr{ ngtrl-{}x t?gsed ong’t(henZDlVZﬁMMc\i/Eé, o?ﬁml\/élké: ?eghni que,

as fpl - Mn( 15 ) |
[, SUARID, b Lt e g i e e
=dng{ n' ( kpekiod rdf tipks €9t an® -1 T1-Eg(k,t) - t) ;and D

(ifc,0 = diag[H (Ar,O0-Hri (.0Or 1.US2 .
baseligt.at) éﬁwt%ééF’%S?égerat © ]ivﬁﬁpélt%{fprg%%lg E7t5 )7 %gslge

on the pilots transmtted by the L termnals. For
Aidﬁfaﬁg{r]egltsytélggli ie q? astimats of §)randmiged Aatasymhdsume no
BB e b B S Bt S i i
wgthz{ siﬂéle:Méfmﬁ) - & (t&mntinal)equipped with multiple (R) antennas may receive:
multiple FL transmissions on the same time-frequency block via the R antennas and
may also send multiple RL transmissions on the same time-frequency block from these

R antennas. Matrix H ,(k,) would contain a column for each terminal antenna used to.

receive an FL transmission. Matrix H,,(k,7) would contain a column for each terminal

antenna used to send an RL transmission.

[0089] FIG. 11 shows an embodiment of base station 110 and two terminals 120x
and 120y in QODA system 100. Base station 110 is equipped with multiple (T)
antennas 1128a through 1128t, terminal 120x is equipped with a single antenna 1152x%,
and terminal 120y is equipped with multiple (R) antennas 1152a through 1152r.

[0090]  On the forward link, at base station 110, a data/pilot processor 1120 receives
traffic data from a data source 1112 for all scheduled terminals and signaling (e.g.,
channel assignments) from a controller 1130. Data/pilot processor 1120 encodes,
interleaves, and symbol maps the traffic data and signaling to generate data symbols and
further generates pilot symbols for the forward link. As used herein, a data symbol is a
modulation symbol for traffic/packet data, a pilot symbol is a symbol for pilot (which is
data that is known a priori by both the transmitter and receiver), a modulation symbol is

a complex value for a point in a signal constellation for a modulation scheme (e.g., M-



Eq (9) srl (k,t,n) +n(lc,t,n) , where M/c, t) maybe
equal to M (k,t) , Mmse (/c, t) , or Mmrc (/c, t) ;
w@eri0695r7n) is an Lxl vector with L detected BG]TYUSiOQ6/009757
for subband k in synbol period n of time slot t ;and
n(k,t,n) is the noise after tMe receiver spati al
processing. A detected synbol is an estimte of a
transmtted data synbol. [0088] For sinplicity, the

BRSO R R L AR ot IPe il e ATO) spatial
?&ob@ss&ihlz,’zp b@rf&r‘fﬁs é}fhft1ﬁpﬁﬁ>‘ée§‘§mg HE GRS \d8taNYnitdN €e.£L as shown in

ransm ssions on the sane_tine-frequency block via the
mlatﬁp@ HANs naﬂaplnw Hl & pieldsymbals,pid RIovigesnisarsesf eymbols to

Sélﬂﬁasﬁﬂ%hmﬂ ](e%'ﬂetﬁ%%&g {}ff%&c ];]'% g;: t%&%ﬁlﬁtqr unit ]fl 26 processes

ﬁﬁﬁ’ﬁndn@t Byibdls &g ﬁﬂﬁEOEBM) ahd gegsaiey an & mbdulated s1gna1 The FL
transm ssion. Matrix r| t) would contain a colu

mofulaigdrsigralsiiiom ﬁ%@ﬁ%“ﬁ%&ﬂ@ Gupeho 134t are ransmitted from

18501 $54 08 Q894 ng titdyshows an enbodi nent of
%‘gse st a?%aon oug eV\@Ctlerrsﬁ nals 120x and 120y in

{0002 sy sAterach Mmlrazhé’eo Sinetaramlife anteneapul IHPasdcavd the transmitted
It| e (T tennas [1128a t hrough 1128t, .term nal )
Tb groRuliah Hesall Sh etk 561cagt Broiteant dectiied, SERl 0o @ respective

tRERENalNil 2RCVE) ensisppedavh t fhcaibt | Blie (184 FREBARASprocessing

1152a t hrough 1152r. [0090% On the forward link, at

b@mele@teaﬂar}btp theoprogesguigapgyiarmed pryotrarssutier] wpits t ek provides

{ec veﬁ gyrg%lg fFEnQ n&c%l tgl%t’ll%?,ls %%lhgnne% %gtgm%tgé %gég%e%%g gléil IF% channel

and” sl

tstimat@ based tohGhéd pnotlrw&vedl?ﬁtbm/u@sé statigt ODE SB& mitlti2éhtenna terminal
encodes, interl|eaves, and sin‘ool maps the traffic data

A0, <i igpeive XY pajieh @rosesof ﬂ-épsép%mf@ TSPRAVET PRl processing on
Eﬁ%&é’i‘&e%ss HoR wit n"gté%ﬁ chftnet %ﬁrrg I 2k ﬂok;{c)i@%de};t@&edjﬁﬁﬁbols

erein at a sy IS a no
RXxaflita prpaesioet1 1d8tsymbal deineps, Sigimberleaiess, anéyi&b@iesftbs received or

Brerted ey pbespraviEe Sriasn, do FoBGRR Dok Aot proviger Getected

&‘gﬁﬂi@)(egalféged {ibnd a@ﬁgﬁheﬂt)“‘toaa &Jn%ﬁér H@OSt el lation
f or ul ati on schene and a

M QAM) ,
§8098b1 Qo theyrevaseplindy tnaéﬁ(méata frony aldstm spul(CErX)lii& pad sighaling (e.g.,

B SR0NE) 5 2R RS o B O5F3580 00, el oceor

1090, et Ipﬁice§swb9 laSEX gpeiappovesdes] 19240 aivltipls ¥ito@las ateOpresent,
transmitter units (TMIR) 1126a through 1126t. Each

eonghidene tbartrappmitics ypib(sh i bide §8¢ fransmitted from antenna(s) 1152. At base
station 110, the transmitted RL modulated signals from terminals 120 are received by

antennas 1128 and conditioned by receiver units 1126 to obtain received symbols. A
channel estimator 1136 derives an RL channel estimate for each terminal 120 based on
the pilot received from that terminal. An RX spatial processor 1140 performs receiver
spatial processing on the received symbols with the RL channel estimates for all the
terminals (e.g., as shown in equation (9)) and provides detected symbols. An RX data
processor 1142 then symbol demaps, deinterleaves, and decodes the detected symbols,
provides decoded data to a data sink 1144, and provides detected signaling to controller
1130.



its transmt synbols (e.g., for OFDM and generates an
FL nodul ated signal. The FL nodul ated signals from

WO e@n®9asrt er units 1126a through 1126t are tr aPrcni$1006009757
fromantennas 1128a through 1128t, respectively.
[0091] At each terminal 120, 28ne or nultiple antennas
1152 receive the transmtted FL nodul ated signals, and
each antenna provides a received signhal to a

ctive,recei unj b ( 154. EFach receiyver .
(798 1 poisafiis, hE%0r D0t ARy Vs onuind s FEFONE of various
Ploe68lmSl it el fasdethtibd 1T10RRGA teirBinaldN120% 4Ad 61289d respectively.
grow des received synbols. For each terminal, a
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AR : es e e
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chadatlassipmkerttd #7 thasoliegrlediedemaliet ect ed si gnal i ng

, for a,channel sjgnment) .ta a,contraller. 1180.

(8801 eufiotiRie el REOF P edribiitddhy gl fioans. For
SRE, k8 fechnfhusd MARbE Repleetited if\RAtINAKE) sdffwd?6, F@Pombination
by each term nal 120 are processed by a data/pil ot

thetroés s Bpr »1 bardwagg timplementations diie pyocassing ipis jused to schedule

[ sor.11 i [t ] : r -
A S s P 1006 BB Boptementcd it
bria s fokd apblication gpdcefinifepratdd stcuitst (ABIES), sligital signallfrocessors
t he s;ransrri tted RL nodul ated si %gal s fromterm nals

R digit esignad RpCessingnfigidces1 FASEIRY, JURGPIIMARE legic’ devices

Vv | t b.al A e S O
T R
tantrodlacsh ntienoprocedsork OtHen skedtramic tunds piebighed tcpérfmh fheafimctions

hat. term.nal. An RX s i al . processor 1140 perforns
h‘_ése’é‘l"?}ﬁli‘er%‘{}a‘?riaa‘for?hl%’é’glgf“ﬂﬁc’fon the received synbol s

098] t h&roRLa ChARREt BeS1EMBAtESor, Othe@llandBRsibET fcRdlSes may be
e.g., as shown in equation (9)) and provi des detected

sypigokated ArittRiodalea (pge quesrdpres. Amctions, asg b o) dbsepsfom the
AT LSRR e PR B emory it 5.

plegiord @it dieBec e8RxSogNnd8Aynth FIG.CONt 4@l &xscuttd 3. & PR&Zksor (e.g.,
Controllers 1130, 1180x and 1180y control the o
sprerodier &Gl 1§8% 0644805 o cEesmpgoDnmE Mgy hegwlemeptedpyithin the

e O B R SR, st data and program
(00965 usHw fdrgvicwndasalipteomsof the disclosed embodiments is provided to enable
any person skilled in the art to make or use the present invention. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the invention. Thus, the present invention is not
intended to be limited to the embodiments shown herein but is to be accorded the widest

scope consistent with the principles and novel features disclosed herein.

[0097] WHAT IS CLAIMED IS:



1130, 1180x and 1180y, respectively. A scheduler 1134
schedul es termnals for data transm ssion on the

wo orosmyd7and reverse |inks and assigns physi caPCT/US2006/009757

channel s to the schedul ed term nals. Schedul er 1134 or
some ot her network entity naf6assign physi cal channel s
and pilot patterns to handoff users. Controller 1130
may form and send channel assignnments for the
schedul ed term nal s. [009%t920§ﬁ echni ques descri bed
herein may be i npl enented ous neans. For
exanpl e, these techniques may be inplenented in
hardware, software, or a conbination thereof. For a
har dwar e | Aplapparaiustomprisingie processing units used to

schedul e term nal s, ass channel.s nd | rf r . .
Spat1 &g oBetRGe B SheIf Birarralpeer \RRERA (gh g transmission
R & anp ﬁiét #lﬁfhlﬁﬁ%?'téﬂnﬁnél@tvﬁgf ehBfheR CAt fodst (B! Gahnel sets,

di gi tal processors (DSPs ital signa
Wh@r@@s@act; ewcrl ceb caérnsms)a plp\raigy @ﬁwgmr@ls @tgl ts deadizted with a

éaecglz ss%]?%ng og ﬁfé? ghregﬂg ofﬁgh% e?s (%{S? o%rpérgssource)s available for data

frhHOiIC @88 OVitereiat the imApapt fo@ I’Haeh bl @asisgfseddd-fandom with

perform the functions, described herein,

respast tatheomapniag &Q5F eac]l'l gglggl}nqgoqn%o%@pt%@aét two channel sets for at
I S n techni ques may be

E%%F%ﬁ@%%g%&%?hﬁmﬁ 8¥Fﬂﬁﬁ%i g&f procedures, functions,

and sacarjolliehatergenfiiofomt dmnhelmstigionents s chid flechlity of terminals.

herein. The software codes nay be stored in a nenory

unit (e.g., nmenory unit 1132, 1182x or 1182y in FIG

11) apd exegdliSirdys & 0@51 RCESAReih Badh chafifd]isEtak kiefined based on a

1130, 1180x or '1180y). The nennrg unit may be

phmnelrtmﬁ:@wnwatmtrrnr%ml prostes fathopluelitesiiipmeds. t he

processor. [0096] The previ ous description of the

di scl osed enbodi nents is provided to enabl e any person

skill&d i nThégppakdtud 6f d1BikE2 0Khdiia thé Chadmelsieddt compnses aplurahty
i nvention. Various nodificati ons to these enbodi nen

of base wé\am@&wwa@apmmm GOFNORIER ehaytapls| whetcH thﬁé)harﬁhty of base
SOpAES-PSOEHL P USSR LI Bl AP xch composic

themnalfs aisbciated swidpat ledst tWebasochmirielsnand ik nmpp&dﬁla system resources
sent invention is not intended to be limted to the

EWEJBV&?EHY@@W a??éihé?l??l%ut is to be accorded the

wi dest scope consistent with the principles and novel

features disclosed herein. [0097] WHAT IS CLAI MED

| S: CLAI M5 The appazgtprefaiaim % ovhsrdis eamdy channel in the channel tree that is

assigned to a terminal restricts at least one other channel in the channel tree from being

assigned.

5. The apparatus of claim 1, wherein the plurality of channels in each

channel tree are mapped to the available system resources using frequency hopping.

6. The apparatus of claim 1, wherein the mapping for each channel set is
pseudo-random with respect to the mapping for each remaining one of the at least two

channel sets for the plurality of channels



a schedul er operative to schedule a plurality of

termnals for data transm ssion and to assign the
w@kwsadisty of termnals with channels in at | eBGSI/US2006/009757

channel sets, wherein each channel set conprises a

plurality of channels and isZ4ssociated with a

specific mapping of the plurality of channels to

system resources avail able for data transm ssion, and

scuch R SECARE T SRR g o et i

dhefd] Rétnge MALpedfto k@bt of B8 available goRANGEoEedsdn bavh tirhe slot.
| east a subset of the plurality of channels; and a
control l er operative to form channel assignnents for
the pj ural " JF RS e 4 otratiledb Blect th
1, \Mgée'r ei nTﬁee;a ﬁgrgh%ndrfgﬁllgzlt’ wﬁxgreglgﬁeﬁsg E)lgé;redo%%aae eer e
athenthtbo thapaclhetsi ing seqhértinhocler amd tosassigatthe plufadity bfichannels in
lurality of channels. 3. T appar.at of. claim 2,
s F‘ﬁe‘i/ Franpelshigrat fetaétémfé’ lﬁ@’?{lg’ IEH‘HP"iﬁf'y of base
channels and a plurality of conposite channels,
wherein the plurality of base channels are mapped to )
t he a%ai | daBhecapppsatenef deivud c whereim thevinepring fasergph channel set is

conposi te channel, is assogiated wi th at | t e
LB A orao i b g e rrtidn bae 87 b Pt R thanme
daefonht leaRshe bMRe bReAitgdatiRhsls. 4. The apparatus of
claim?2, wherein each channel in the channel tree that

Is assigned to a termnal restricts at | east one other

chann i . ' i i
R, AR AOR E88 phB  pu
cfchaned] subsetsathathare haociefed twithea pluealitp pp aubsets of ke available system
avai | abl e, system resources usj ng frequency, h ing. 6.
RTG53 LI OGT PRI CLATRET SPRett e TP IFRD Yo Pk sets are
£Ra4Ask witldifrereRSRUSR-f86A 'ﬂléﬂph%s b€ SRRGELs t@sshn resources.

mappi ng for each remaining one of the at |east two
channel sets for the plurality of channels7. The

appar at us claiml erein, the plural.ity.of . .
chan nﬁ's iﬂﬂ%w a%‘\fg?m% Zt Wg‘?rsmnﬁﬁﬁgﬁdfl%}(és WAL tgpssign 2
hiiRofV arm@lall 6wl S @EMRS QHAC &S otthogal thi ¢HRnBElot for Sron-handoff
The. ai)par atus of claim1, wherein the scheduler is
wpematsi ve to select the at least two channel sets in a
sequential order and to assign the plurality of

channel s in each sel ected channel set to at |east one

of t hg2.pl uThd iappyaratius todr sthinalls widreild ke appeastitwis chbnnel sets are
claim1, wherein the mapping for each channel set is
AT YA st CRIPEDRE Fligh BRFRGT GPE BLEHPAVEREIoR i channel
SRl whilBirfhildt 8t tht WRur&Iig Y &hannels in each channel set are generated

with the pilot pattern associated with the channel] set.

13.  The apparatus of claim 1, wherein the scheduler is operative to assign a
handoff terminal with a pilot pattern that is orthogonal to pilot patterns for non-handoff

terminals.

14.  The apparatus of claim 1, wherein the scheduler is operative to select

terminals for overlapping transmissions based on channel estimates, signal-to-noise-



sets for at |east one of the plurality of channels.

10. The apparatus of claim1l, wherein each channel set
weowpnyses a plurality of channel subsets thatP@r/ES2006/009757

associated with a plurality of subsets of the

avai | abl e system resources, &8d wherein overl appi ng

channel subsets for the at |east two channel sets are

associated with different pseudo-random nmappi ngs of

SRR P (STRL SRHRET o BER R 30 Ry Rlemepes, or o

conisingdhfthéresfm nal with a channel that is orthogonal

to channels for non-handoff term nals. 12. The

apparatus of claim11, wherein the at |east two channel

sets e [ d wiih at -or.t hogonal pil ot
patteﬁis, a?;l?]eg ?]Ita(;ﬁtgo\gac"aghé?h orlszé%%%%gg%nnel set, and

wher ei gpaial ptosessor ofidnativel tursphtidlly bceash datadbs ovarlapping terminals
channel, set are generated with the pilot pattern
‘a?égil)e?aha@aewswaeﬁgorctﬁ%ﬁl@}n ef‘_.cpls. The apparatus of
claim %luréﬂ‘ﬁ? b® tndniBeS R BPepHive 3o BRRIGAL thESsphRalBSSro8&sed data
a handoff termnal with a pilot pattern that is

vn ipbgelityl of aotepindsdo theaivedaping tsrmimals- handof f

termnals. 14. The apparatus of claim1, wherein the
scheduler is operative to select termnals for

over | gfpi NPhd sppatfisSTichms 1) astdr eomphidnnel esti mates,

signal -t o-noi seand-i nterference ratio (SNR) estimates,

qual i ® plugality of wecelser witsPPEraHYS fosivesivea phyralgy of transmissions from
[.oat i . eQf o1& a us of claim1l,

SRR AR A E onrithy o AR 02 “operative to

spat i akpatiapprcesssr dgdrativieoo peyiorh apgivey spatiakipradessidgere ceceived

on channel estimates for the term pals; and a .

prghols frep e Dhwliy At eaEm étsgf? BB ehatel estiptes fon &b gverlapping

IRGinaRAb k&b ¥ RE gﬁ?ﬁﬁ?gfﬁﬁisﬁﬁé‘sﬁcﬁls? plurality of

antennas to the overlapping termnals. 16. The

apparatus of claim1, further conprising: a plurality

of receiver unHoa %peratj ve to receive a plurali t.g tof "

tr ansti-ssi OnDeRPE RTINS R SPRITSET & § Quynumcation system,
leﬁfsﬁgi,jlg;y of antennas; and a spatial processor

operative to performreceiver spatial processjng on

r ecei sahgdulingaalsralifsorh temmings forlafa tyangmisgioneaiths  based

on ch L esti I [ t.enm

ncn BB 5, s S0 LABRLAS RIS chibnt s,
wherein each channel set comprises a plurality of channels and is associated with a

specific mapping of the plurality of channels to system resources available for data
transmission, and wherein the mapping for each channel set is pseudo-random with
respect to the mapping for each remaining one of the at least two channel sets for at

least a subset of the plurality of channels.

18.  The method of claim 17, further comprising:
defining the mapping for each channel set to be common with respect to the
mapping for each remaining one of the at least two channel sets for at least one of the

plurality of channels.

19.  The method of claim 17, further comprising:



17. A nmethod of assigning systemresources in a

comruni cati on system conprising: scheduling a
w@bkweaddsty of termnals for data transm ssion;P@NtS2006/009757
assigning the plurality of termnals with channels in

at least two channel sets, wB8rein each channel set
conprises a plurality of channels and is associ at ed

with a specific mapping of the plurality of channels

to systemresources avail abl e for transm ssio
and \AREBRING 2 Idad JRTRIgal Y &bt At dp BBBERrET 1 Bhannels for

I{bﬁg}éﬂgéﬁmmwth respect to the mapping for each

remal ni ng one of the at | east two channel sets for at
| east a subset of the plurality of channels. 18. The

met h of glaiml7, .further. conprisi.ng;. defining the
nmappifg foﬁ‘eéﬁ%h(’%ﬂ%ﬂ?fg} P@&@%“E‘E‘K‘&%n with respect

to the kddhidadd fRaGRrIagHaE Mangmidsiond bade corathdn@elSéstimates,
two channel sets for at |east _one of the pluraljty of

signahtreneise-and-imyréerenoeh saico f(SNRY gstimpates; yagalisy of service (QoS)
| Si : Qi ~ doff termnal with a channel

r%ﬁlﬁ?&l%l@éﬁ%?{%%%%ﬁl&%ﬂ%‘bﬁg ggnel s for non-handof f

termnals. 20. The nethod of claim 11, further

conprising: selecting termnals for .overl appin
tr ansh- ssiggk?#nﬁg%‘éaf%ﬁmk haddner SOPPHENES PREnY
Si gnales diGinp %{gﬁaﬂ%f R RIRI ] 8YdrRphabRrminals via a %lurality

esti mat es, ty of service (QS) requirenments, or
afamixnnas aod t hereof. 21. The nethod of claim 17,

further conprisi.ng: receiving a plurality .of .

{ r anoPBERBIEeFS T SBYU PLRSETHY. Threrned gl fom the plurality of
Mistndd ita¥edobn adHafii¥) asstinARE RErthe rdﬂ'eﬂ@%}ﬁﬁgﬁ ebrvieihals patieédver the
processi ng on received synbols fromthe plurality of
platadityheldragamesdiopp channel estimates for the

overlapping termnals to recover the plurality of

transm ssions. 22. An apparatus conprising: means for
schedd.i ngAA appatatas conpriding:er m nal s for data

transm ssi on; _and, means {,or assi.gning the plurality of

t er i W&s T schedingagtluralify oftterminals qr\féataéw&ﬁw&ﬁwge%@,

wher ej nel i : 3 j f
Chanﬁllg]g%&gfr‘?g al‘égigﬂlﬂg the PlurGRIPs! RESifAIPWith&Hahdel®fin at least two
channel sets, wherein each channel set comprises a plurality of channels and is

associated with a specific mapping of the plurality of channels to system resources
available for data transmission, and wherein the mapping for each channel set is pseudo-
random with respect to the mapping for each remaining one of the at least two channel

sets for at least a subset of the plurality of channels.

23.  The apparatus of claim 22, further comprising:
means for defining the mapping for each channel set to be common with respect
to the mapping for each remaining one of the at least two channel sets for at least one of

the plurality of channels.

24.  The apparatus of claim 22, further comprising:
means for receiving a plurality of transmissions from overlapping terminals via a

plurality of antennas; and



associated with a specific mapping of the plurality of

channels to systemresources available for data
W0 e@n®98535i on, and wherein the nmappi ng for eachCTHS2N€009757

set is pseudo randomw th respect to the mapping for

each remmi ning one of the at3Peast two channel sets

for at least a subset of the plurality of channels.

23. The apparatus of claim22, further conprising:

means for definin the.ngﬂfiﬁg for each channel s$}1t§ th
be cdReASR o PHE ECOWE PRERIBISHNGS 8T eeAYTy symbols trom the

;flﬁl%ﬁ‘c}n bPInfARaLbadelCo ichhifRS lestidBtes BAARE o8l Sppid tédhinals to
east” one of the plurality of channels. 24. The

rappar tegdurelitycdfiansidsionsir t her conpri si ng: neans for
receiving a plurality of transm ssions from

overlapping termnals via a plurality of antennas;

andnegs fAh apiRidtes dmgtishgeei ver spatial processing on
recei ved synbols fromthe plurality of antennas based

on chaserirolles opgstize to geceivoa AaTEERGt Y 3 shanngh e upg, for data

ﬁ&%&\fs%{ont (ﬂl% tBl défe?%n'iﬁey a Maggiﬁg OF rqlé chdhiast tozs'?rstei%nresources available

apparatus conprising: a tontroller operatrve to

foe defa\iensmissing] whereint the thannehanwekktetl drams entoog atikast two channel

transm ssion and to determ ne a ing of the channel, .
15, %&W%@W SCLEOBPTED! APl 3 chtpmels G Isgrpiated with a
aﬁ%ﬁﬂﬁﬁ’@% GRB PRIrality oFehBfleR%olthO By Aodiced SRSkble for data

wo cha sets, whefein each channel set conprises a
pinsmadsidny apd wliacinehs neapgings forseaole ichenngl wptt §s pseudo-random with

SRS 14 T BRRNRE 5P oSl AR b B s o
a8 uBsct BEhEBRRAING of ehar@elar@hannel set is

pseudo-random wi th respect to_the mapping for each
r emai hipieCesIns erferative et Progesst datiudor HARHBISSIQR IR FYHeT resources

]Img etdtg‘t}f‘eu&%ﬁﬁelo.f the plurality of channels; and a
processor operative to process data for transm ssion

on system resources mapped to the channel. 26. The
apparatus of claim 25, erein the channe] is. mapped

to th&-ay aTh%@PBaré%t%ﬁrﬁﬁggoﬁc@gerﬁﬁ’s 6t ek 1% d‘g?é’ﬁgﬂl/ to the
ax?aglabl@ Qy%%ﬁrgtrgsroﬂrceglg?sealaﬁ 2FRRAER U pBIngFaitér® 25,

rein controller 1s furthér Operative to
determne a pilot pattern associated with the channel,

82 g e\rl\:g,?re © Iaﬁlbc%; ?&a%%ﬁé e)gc g{lin ?%,e\fv%%r%%tethg g?ftréoaﬁlr Yseﬁfrt%er operative to

determine a pilot pattern associated with the channel, and wherein the processor is

further operative to generate a pilot based on the pilot pattern.

28.  The apparatus of claim 25, wherein the controller is further operative to
receive a second assignment of a second channel to use for receiving data and to
determine a mapping of the second channel to system resources available for receiving
data, and wherein the processor is further operative to process data received on system

resources mapped to the second channel.

29.  An apparatus comprising:
means for receiving an assignment of a channel to use for data transmission,

wherein the channel is selected from among at least two channel sets, wherein each



28. The apparatus of claim25, wherein the controller
is further operative to receive a second assi gnnent of

wa@ 2@eomsd’ channel to use for receiving data aneCT/US2006/009757
determ ne a mappi ng of the second channel to system
resources available for receBVing data, and wherein
the processor is further operative to process data
recei ved on system resources napped to the second

hannel . 29.. An r at conpri si.ng: neans .for . .

B 586G SR PTHHEN O G 3E ) o feSpSRE i shpgifi mepping
Jftfe 3)'Iﬂr§1§t'[y°6f’ cHARBLISI syemCRaIRESs dvailané g6t 8sta ftF@Bhission, and
anong at [east two channel sets, wherein eachchannel

velerein dhpmappesg forphelr cianns] seffis prradaghrdoanyith gespect to the mapping

B SR FeRtL e S PES) Jro TR DD e 1 B & ol of ne

pliRAS Bfehhiels; and wherein the mapping for each channel

set is pseudo-randomw th respect to_the nmapping for

each meaRa; for rfiptespining a meapping ehdike chenmehdp ntgP syglem resources
ngﬁab"’fé ch L Beigl f the plurality of channels;

neans ¥or et¥erm ning a mappi ng of the channel to the

syst afieans Saurmemittiugidiiabheydtan relatiees mapped teshochanaeld

means for transmtting data on systemresources mapped

to the channel. 30. The apparatus of claim?29, further
conmprigs! ngfhefﬂ?ﬁ%ﬁfs%cﬁﬁh@@ﬁfuﬂh&%@ﬁish L pattern

assocl ated w t he channel; and neans for generating

a pi |oeansdemtbtayminihg a pilbpatieat asseaate@ with Theec Fandus

of claim 29, furt.her conprising: means for receiving a
second®4§ g?fﬁﬁﬁﬁtln%ﬁ pgogﬁaé %cfﬁn g‘ﬁé’ ElﬁngtEe{)n ‘use for

recei ving data; neans for determ ning a mappi ng of the
second channel to systemresources avail able for

r ecei ¥i-ng Heerappamtiyg obekig 2P ofurthelceamprifigiat a on system

FeSOUL&sR f%?pl%ggvﬁl% L N&edifec QM@W a second channel to use for

receiving data;

means for determining a mapping of the second channel to system resources
available for receiving data; and

means for receiving data on system resources mapped to the second channel.



