SYSTEM AND METHOD FOR CLASSI FI CATI ONAND RETRI EVAL OF

CHI NESE- TYPE CHARACTERS AND CHARACTER COMPONENTS
WORBOAOHBIAPPLI CATI ONS [ 0001] Thi s applicati on PCHUS®08/084754

the benefit of: U S. Provisional Application No.

60/ 990, 123, filed Novenber 26, 2007 and entitled

"Met hod, Apparatus and Software For C assifying

Chi nese- Type Characters and Chlar act er Components to

Facilitate Cassification, Search and Retrieval"; U S.

Provi sional Application No. 60/990, 166, filed Novenber

2 v/ tLi ¢ j

I TERIA G SR N L AR AR REO MM R O svsTem
El ectroni c Cont ext g; : 1131 | Application

No. 60/991, 010, fi gg‘ﬁﬂegﬂ epfggatfgggggnd entitled

"Met hod, Apparatus and Software for C assifying

Chi nese- Type Characters and Character Conponents to

Endii ot BiGrify Rk B5qaki@y11pear ch and Retrieval ", each

of which is incorporated herein by reference inits

Fo0il y et yThiFdpgpliCation cliHms tARVEMERON {ndGRRitFEbeaimeily swatd U.S.
the present invention relate generally to the

Btoarsssorfal BattntohpaivdtioreNpi @/200, 551, fitadgvagenbehdr, 2008 and assigned
and in particular to a system nethod and apparatus

Agprnsly dpsketyNo @8ERIATd s -3 Hvevisihagldotant dpaheptiohda: 60/990,547,
constituent recurring conmponents to facilitate

Hiedr¥osiganber BACRERADNDS{igTY3 ttorpey Baeltedle; 08WgaRkdeS.
S P SRR oL IR St 5 Bh e
SUBARY iR o TRRRGR; FlivRsPusily il (PBHsalion X ebiobD.s1.
gl g{l\zoﬁeg{bér % 2922,: ahf ag% idnAﬁtt&Lﬁ%y bSaﬁe‘?WerQ‘s'sﬁﬁ PAUS.
gn. ese latter Characters are

%ﬁiv%ﬁ&rﬁﬁP&t@nﬁﬁgﬂﬁgﬁ ' ﬂﬁg‘]ﬁp@ﬁﬁ - BN NemBHET 2007, and assigned

Kor ean- ori gi chunon (Vi ef nanese- ori gi n)

ARBIRG TRYcket NRE DRUSE PENhMEESK. Prd GlibnAPdtchAPSIS@tibh KR,
(kokuji, gugja, and chunon) characters are SO nunerous
60/do@PRY, dil @l Novahbdr er ex007psinduskighed Atto i, BRgk&No. 080331P1, the
phonetic al phabets, there has al ways been a need to
diselssirt yf tdeamf syhsdheimhticbalincprpordtod by erfeics@nessin.

Chi nese-origin and Chinese-like characters w ||

herei nafter collectivel \BACKI(ROUNY to as

" Chi nese-type characters.") In | anguages which stil

i oy such characters-notably Chinese, Japanese, and
Korean-that need continues to be felt today. [0004] In
E082L o il #rihisrtiangslatis ggBerally Mol Helssyrapamunication and more
traditjonally classified characters using a

b sl g RoR ol HOTaYnE b OHBE SO g
Qﬁg&ﬁﬂJ%h Modern dictionaries today typically enpl oy

aalcals. The exact nunber of radicals enployed,

@:ﬁg]\e’ er ’Wﬂ&%gsn&%ﬂﬂnigﬁﬁn%&gt%ﬁg a{eﬂ?ﬁe%/;dfgﬁlfigal itoe;grrovi]c_ig X)arious

se dictronaries sometines |ist 2 :
LREO6E cAMAlRPGRSEBE vBRACH M, Sfilm@Bia b8 Tock Uic N rﬁﬁlﬁblléeusers.

speakers use fewer), and/or whether alternate radica

QKB cRi® d FOUKT G tE @RAMAltBhdtia Ihe s@V 8§ rdpfilWBIENY, there lics a
radicals are lrsted in dictionary tables is determ ned
thallehgd to ifipledkedt efi¢itng anduodbsticdnmnfididatioheystehs w&h enhanced
strokes used to conpose them The order in which
pathromhse. havi ng t he sanme stroke count are listed is
sinmply a matter of convention. [0005] Radicals serve
HW04] f orlra wbplsmeni ednyantjonabwkbite jleyne nebwayki lbgscagtations,cmall-
the starting letter of a word in Western | anguage )
everagsibasq sations angydwideployad thar wetaded inp gsers g@m%nta pyovide
using the traditional radical system the first step

is to determ ne which portion of the character
constitutes the radical, and then count the remaining
strokes in the character. For instance, to | ook up

one first recognizes that it will be classified under
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dictionary has a search result set conprising 14
characters; the Unicode table of characters woul d
WQ@bd7®m18 esult set of over 40 characters. [ O0RGI/USX0E8/084754
of the flaws of the radical systemis that the nunber
of characters selected by the conbination of radica
and residual -stroke-count as search criteria may often
be large. (Note that sone di ct4 onari es use
total -stroke count instead of residual-stroke-count,
but for any given domain of characters the result sets
R0 JoHERUARRE whecfhss BERNALA WLEIS uhE SR LAORL AGLE bR
are not as straig or as’in € above exanpl &:

§Q%Sgﬁ'§ %%‘@Hllg/ Hgﬁgngdgtag%ggggin{s,obggtsﬁﬁ . %?{0\9%:! Iggk}e:Bs, or femto

portion nstitutes t raai

SAREVARSIY, RIS sthSI1-08Y Badc A8 SBGoRRPAERMECEARHIhE }tBimet and the
and sometines there are no obvious candi dates. [0007]

AoBRE afEaPONaRbIONal BIIPFRRGdr beaslbeafdichy t he search

for characters using the radical system has been to

ploaski f Sihdearadiadicgatiscyi (MRB”)tdoecrags of snadil-vavichig base stations may
character where they are found. Thus, for instance,
hétebeNgpwnileldsyrthd apdre sperBioc tnd denl gymend o€ mich mepstatains may be
charts of radicals for those found on the left, right,
tbpoc, dduinkstferanes sbuesanagiser Moreespeett haafgver mHiygot be
enabl es one to find a radical a little nore quickly
pupaEed for smal-caucrags base stionhelastlnBanobile sEatign ayeios be allowed

referenced by that radical, .noy does it hel ith :
foeBm gt v s o Ve R be Bob RFGrerihdie t restricted
char.acter. may constitute the radical. [00 Athir
EoRU BT s s PR S RbRRpRRy: ahiRdtie Bt Tor
@é)@rﬁ@&f ﬁ%%%re%@p %hg%arﬂl&]t %r%&eﬂéﬁg rﬁ%{vyorp;}{ Hadami t zky &
ahn an esi gne inly to hél'p nonnative speakers,
reduces the standard radi ¢phviSsARYPY €l i m nating sone
of the I ess commonly used radicals and thenpl aci ng
fIRBBRCt et didchstutd enddslty nfehasigg {t@erbd@hroupe hys ik reuse.
elimnated radicals into sone other radical group
Bhideerhiige appfeaiag fintrudeapeMeoht eaidddisséd ofEPtenaMtinke reuse
some of the quirks of the classification systemfor
pateen o futic @edess poinht miby bé adjogtsd.nbit dricregemplarecubalitiest, a method of
size of the search result set and in fact may increase
tdramusgicatéon inol@0ey datermanig tinterreesmpatams ofatighimpmgawhlanoed
classifying characters, described in 2001 Kanji by
measidiodntpambeontioh shaneledfEchelemp@o secasy Peisb ki iy optimgl time reuse
set of approxi mate shapes for the top or. top-left, and
BHbsNESSC é&ed@ﬁ@%&f&mfﬂaﬁ sigikd tRRIBOTHIB OF Bistasspriatedarcess
?nd.tpereb determ ning a nunber that corresponds to
g@/?ﬁ%ﬁéggeéhis approach requires some skill to

5 r. fs na} al | qf th estqlt sha %§fare readi |
@% Nn gnotner xem atg cm 11{1%n , dll %p aratus, 101 CO. unication
ppar ent en conpared W € ‘acttal” Char act er

. . Thi ‘
TOBRES ul BugHieSick il S0 AARK PRI (3 B pRERL of
ﬁ&?ﬁ%fn@ﬁﬁblaﬁﬂ&i £RedsHoNA ad LR R ﬁgﬁeﬁ% h8isé RIBEIT the access
sets of characters. Mreover, the lack of popularity

RkmifalsSars ek - 6RY TR dppsfatisGuithd ihdladd.a dodh@licaiohichbhtioller
conventional approach, known as the Four Corners

CdredBmitdd to atah@nit sighals atdarding ehthicaptiaabtiaec earsdipagerhoof liplanned
basi ¢ shapes of their corners, with various shapes
bekesspoaigs.oci ated with one of the digits fromO to 9.

This nmethod entails a high |evel of ambiguity in

deci di ng which shape code to apply, and is extrenely
difficult to master. Its |lack of popularity may al so
attest to these shortcom ngs. [0011] A sixth

conventional approach to classifying characters, also
enbodi ed in the New Nel son Japanese Dictionary, is to
provide an internediate table so that if a user

guesses the wong conponent for the radical, the user

will still be redirected to the appropriate character.
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as the key, the user can find it by its pronunciation.

When native speakers do know t he pronunciation of a
w@bapantees , they frequently use such i ndexes bRCT/E20081084754

for the sinple reason that the radical systemis often

i nadequate. Unfortunately, because of the |arge nunber

of hononyns anong Chi nese-type characters, the nunber

of characters sel ected by the:%ysten1is often quite

| arge, and so search tine is still slow Moreover

such an index is of little or no use when the user

d t k Thi
occar wi th bopRrHEAE R RIGHIES ARt BRGS0 °, 1o
ADSH0%c00A oA 1S R SA0NENL URRRLLARRI 8 HhscrhB ek

n software applicati e KanjiLite, 1s to provi
Bot&il @I des@iptioAting @ SappBnd g 14iR MR o lfow, 3Rk §n thR ddSSihp g
click on one or nore radicals in the table, and the
mgh@ﬁggah&@hﬁction w ||l consist of characters
contal ning the radicals selected. Unfortunately, this
HgodpaclFiGas igwosinipii€ind alopk degraubssderabfandglpaspess,of and
is of little or no help in cases where there is no
appaneicationagiseal;. Moreover, as in sone of the
above- nenti oned net hods, the search result set of
94Phct 116 Aasya pepdlicd block diggranFilhsiratjng sehenabsammde pspagts of
character. conponents that. do not constitute radicals,
EHBRONFARIAG SPRPlS COYPRWEYSAIARBYYSPr i ate for al |

ljcatiaons. 014] Various East Asian |l anguage i nput
AR s subfon e Se vy akara iy bpect b reaitng dhel By be
i nput thods t.hat.attenpt to map Chinese-like
RAIstTE BRpEe NGRS or a numeric keypad, and so

ke : ) . i
2 18 R P Bt B of L A DR MR
fdeg3i np F#IGU?AHQQ%nﬁﬁMe& Stk an AR GiRIRL Q¥mMlRicERGF ik
cl assification techni ques provided by the present
MR Rho hédeghoul d be noted in brief, however, that
i nput nethods |1 ke CangJie, DaYi, and Boshiam are al
g oIFIGheBshapienplifiod da@rinabf ®Fpdetfidtapbemwh e &toaodes
few dozen shapes are used to represent a large variety
aid ahaysachenals dipoadry seghgvagloamnsds; Because such
systens are unintuitive, they may require nuch tine to
HdBkr dil6h. isa simpéifipd degtinedbiepatingcopene swhoivamiseless
trained typists. [0015] To understand how the present
POTREHRICOTIGver comes the |imitations outlined above,
one nmust _appreciate that while radi ca

d -d
EPdokns Fondist oy chisiriogy sl Sépg%?ez%rag%gg aRargdpons that may be
BOTRER i B PR B R R 8o
Eﬁﬁ?] ! ncﬂl&dﬁ‘ijs a RodMart& 2VQR %;n § haes rc%j b a}';erast}/o%t Al mE‘;’z be
ate there as no _een a parﬁl é)u aIpr e _ 1 ClI en? way
RSy P A PR P B BRI N v v

F%h 6oahaph&agn@nd |ingui sts have never settled on a
standardi zed set the way they have for radicals.

[dmaB) er ,F1GE9 s BoRer! G¥hcahl Jagpi 4spbds 6PEMAIRNE ShaB bRy be
generally less common than radicals, if used as a
patitied keynanideayitevfottdnde theakhtthe asd @fopsifitddatdset potveoRvels
of resulting characters. A handful of sources have at
farmeeveihsicechanoel; r adi cal conponents in a table. For

i nstance, Chinese Characters by L. Weger classifies
many characters around non-radical recurring

conmponents. Unfortunately, he provides no conveni ent

way to find characters using that nethod. Ceneal ogy of
Chi nese Characters by R Harbaugh attenpts to classify
recurring conponents as deriving fromsinpler radica
forms. Unfortunately, this nmethod suffers fromthe

same irregularities and anbiguities as the radica
systemitself or the systemused by DeRoo cited
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find characters in any systemthat incorporates this

classification and | ookup feature, and can therefore
wheoosad18 n a wi de variety of el ectronic and PCT/US2008/084754

non- el ectroni ¢ contexts, including dictionaries (both

printed and el ectronic), |exical databases, and input

nmet hods. Further, an enbodi nent of the present

i nvention allows one to conbire mul ti pl e | ookup keys

when searching a character, thereby adding flexibility

and ease of use for cases mhere determ ning the

rpect di cal t .G i d]
ﬁﬁ’)lbﬁat If{}g gg 23 tg%rvgfgh o%s %l ﬁécttstof%%g%agigg% éﬂg‘Ema%b\eNperformed

{og%gtlg%g el %‘?ﬁ@ecthf‘or h Et%olilsg]of h% 2 Ldagae t%glﬁlsg’lréﬁ to address

ment the p esent inve t|o recurrin
RARAPEAY BedMYBGedhetizBi; NeSE- T ype charact ers ar e
Identified, classified by stroke count, and then
foezbher FIGASSiAilan 4y fibWendmasreEyeall of5Re EpPRLiBASthat may be
that they contain. Subsequently, Chinese-type
phréoract es maasg ihicnfkedict thraughl the asd dfladaptiveamiserfigage and path loss
conmponents in the form of key-ordered pairs, taking
adjbgmaocount the possibility of many-to-many rel ations
or relationships) anong the characters and their
él | t Jdbt 12 sripideresiagt of phrecrzlespicts ¢fpartions thiat inge beperformed
ef ficient nethod, syste and/ or software for
t9| ragrsqgﬁ ymtﬁréer@wqﬁtégo@gh Jiselse wéls tadpstigp eus e Echniques;

ROARET < Wi S %%es%t@rlﬁwgﬁ'/ai%ﬂgg ol Sap i apday that
okl s B it @%%%&W%S%ﬁ%?%‘ﬁ@ WDRRRP Bt i pepse

&Qﬁ &&%s a nmethod for conmputerized cIaSS|f|cat|on and
rleval of characters in a domain of characters

g n Al
8809, 9L ARG 5 COTRROEC ST TR b pyome

ARG SitSrferdék thfiﬁr@h tf i BDf hbdidiifec tbi@edomai n of
characters, a plurality of recurring char act er
pe2ppnerfis. 13 ke siwbhificd Bloslo diageinuses verdEsdnply hspactd of
stroke count for each of the recurring character
canmoneaticen @mepandetnt drfdyi ng an endpoi nt count for each

of the recurring character conponents. Once the stroke
HW35kndddGht 1@ edhers samplifakst ook dieghame af bevstal istraple aspects of
recurring character components can be classified

aRnesTeich gonferuse Sormre e ﬁ&?f&rmce\ﬁélt%hbhﬁr?lnd et er m ned

for that recurring .character conponent

H026ke- R &Eﬁﬂriiﬁm@ Hitheeogunen Hasting thaxaipus rﬁeatuﬁfés dlusispted in the

t and tidentified for that
ﬁ%ﬁ%ﬁ?ﬂv no?ﬁ?s%f%w%toesgﬁ#'gh '«%gorﬂﬁ{%éﬁ @éfeﬁﬁﬁé%%ﬁp? Hgious

f;e& urlrasCt e}élae s r e FL p(agl:]ﬂs or it glilcr?g?ch'SF C f | e&f{ﬁec%gmggfthe
t n
PRI w&*nﬁﬂﬁéczoﬁ%.w& SN Pt
E&hﬁéﬂeﬁﬁ%ﬁ' la bﬂ%tug L. @baéx%c@br S @D %ﬁ’all%z' Hk@tdedr¥nce
relationa rles in the database, each’relationa

ﬁﬂhéfﬂlscr@aw BSien @cb Ahot il fea®tRGhdubiut BRIWBEAcAion and figures.
recurring character conponent and respective related

characters; and receiving an input stroke-endpoint

val ue pair via a user interface and using the received
st rokeendpoi nt val u®KBAILEDR DHESERPTHIN dat abase and
retrieve a group of one or nore of the recurring

EWa7hct evarpoapensetstod theatisadesyonadi dgsaribed helowe dbshwhi be apparent
stroke-endpoi nt value pajr. [0020] The met hod can
fhatthg a@ce@ﬁ@ h%rﬁnrfgasab@@ramﬁl 1%@1d@rvaﬁﬁtﬁ/é> fEgrand fpat any
character conponents corresponding to the received
stroke-endpoi nt value pair, and receiving, via the

user interface, an indication of a selected target
recurring character conponent from anong the group of
recurrlng character conponents correspondlng to the

o ~NnsaAa N 1



of character records, a plurality of recurring
character conponent records each including a primary
wa erok®eehdpoi nt val ue pair, and a plurality oOPCT/US2008/084754

relation entries associating a recurring conmponent
with one or nore character records. The electronic
dictionary also includes a dizglay devi ce coupled to
the processor; and an input deVice coupled to the
processor. [0023] The nmenory includes instructions
t hat when executed cause the processor to performa

eries. of st inc LG I VI an.i .
SEERS Db PR DS FSSbY MR B8 spigpgpracive

: ¢ o ved. . S

s R o GG B AL By ALY BB ch Ry an aspect
AREBs QA hetdif da%%%ﬁ%&%ﬁﬁ&ééﬁﬁd&ﬂgmaﬁ@ bfher aspects and that two
correspondingto the recei ved stroke-endpoi nt val ue
pembic fitBdk Ay rhegebegé’c@ﬂ}tﬂn&f inhRGBGY Wi, FRRERGHSIE, an apparatus
conmponents on the display device; receiving, via the
map bt idpkineetcdan ainndhabibybe pfacticcglalsaptaag nuatbgedf the aspects set
recurring character conponent from anong the displ ayed
trduproh. readditam guahhearapptrtuscoaypmnieni snentat o1 seeh agnethod may
characters fromthe database having a relationship to
bhpragiagagarsingathar sirpgfuteh Singterality erpioweswic;and functionality in
anddi spl aying the retrieved characters. [0024] Anot her

adavaRn weniothes thanpee ws more et e Aanestsispigiogh hersie xFythermore, an
characters in a gpnain E; chaé%cters havi ng recurring

RIS HRDRTO IS Gh AT ONC PR BEPHLH Il udes provi ding a
| f ch t ddenti.fyi [
R N ] —

e T S R R T
RAGBHSCEHIIDGERAT R SmARFRANRT ko Ad JELAGTLAL ROy Alle (.

enapol nt cou or each recurring character conponent.

dheidwRtNPkcl BE buitESe-64R8 HefwdrR en @A), A PInRbdstidmBhal
recurring character conponents according to a

SIATOK encr gl h@dubth sviah b @ctairk, thoidcesiomiinglgniobd seevalin @k@ain
count and endpoi nt count determ ned for that recurring
bhati@astbgraccampodsit ANaT)dhatgeotidd yiang coetapt vhdbilpsaccess
bet ween each recurring character conponent and one or
reommat nay &c seved attdikerredativnobis bicpss teeiesithat promidcfsimater scale
when a character includes the recurring character
eviepERe At SOMOEPSTs e selldsavargonadse Mg ds usedEriapyige
identified relationships in the database by storing a
pretrnantal gapscity groyrtholiaiuilde qoxsrags apa glfg%x@%swes c.g., fora

i ndi cating associ atjans, between recurrin har act er

ESHOOREHCSCARECTHER PaRpUatSan PECHY aFofn HPERPIIES coverage

B RS s SRTRRYL R B e S SBAE Mo
[ t [

e o e A R A e AT B Rk e [y formto

RORY ACh&dSthhE Bl At EcRBE Bvaf anth& ECY SR N&: tRAPL AabRTarca and

component s associated wth the stroke-endpoi nt val ue

R@gdr thani @bty arch ReryRirbReed REALLIGISo d6MElaL | frevilitg coverage

i ndex ordered according to stroke-endpol nt val ue pair

amndinesonngc@iap buitdihg)t y of sections, each section being

based on one of the stroke-endpoint value pairs and

[002PLdi Yy cdlipsedttcd msthrasedo ande, adumtd mylecbiar gicd epde may be

conponents associ ated with the stroke-endpoint val ue

praerred teas k nrastieqll, aderotoancH cores pico Ag b mespectivight: Harsome

containing a listing of the characters associated with

that recurring character component. BRI EF DESCRI PTI ON

OF THE DRAWNGS [0026] FIG | a illustrates an exanple

of "false abutnents"; [0027] FIG Ib illustrates a

"true abutnent” as described in Rule 7 of the endpoint

conventions established in accordance with the present

F A



target data and revi ew output result sets;[0032] FIG

5 shows a flowchart of an exenplary nethod for
w@b@ssidoixati on and retrieval of characters; [POBB$2008/084754

FIG 6 shows a diagrammtic view of an exenplary

enbodi ment i ncluding rel ati onshi ps bet ween sone

exenpl ary nethods, systens, and data; [0034] FIG 7 is

a bl ock diagram of an exenpl ary conputer systemto

i mpl ement one or nore enbodi nents of a nethod or

system and [0035] FIG. 8 is a diagram show ng the

MR BRR OIS SRS0E S R o oncor

ﬁgg% aclers. BRIEF DESCRI PTION OF THE TABLES [ 0036]
e 1 shoms cases of how characters can be assi gned
[0038) COMIR vERHROPBNEAtiohd QRildr t&ﬁﬁ’ﬁ(ﬁogy £ROYE used t@%ference a macro
exanpl es of core conponents and their aSSOCIate
RO, a¢érRto dodB] driagfico 13 8br J}@Jﬁh}ﬁe 3 B8e¥H08E MGY Be configured or
strokes and their {stroke. endpoint} values in
adaerddans an atdels ideebade afatibhercessd poinateNodoB embirorsll,s@td so on.
forth bel ow, [0039] Table 4 shows sinple conponents
Adsoi aéenmto nabe tmag e sonfigiged bierefaniadio aheiHome NodeB, Home eNodeB,
{stroke. endpoint} values, in accordance with Rule 4 of
adsessammiobase segav.damioel, ed sG@.t h bel ow, [0040] Tabl e

5 shows congonents havi ng one abutnent (one | ost

Bl#'ébb. nthGe bglatstates ﬁﬁr{lﬁe@ﬂ&cw of rcpBRBIdrEeBISHitgm 100 where
es, accordance with R f t he nd
BithEinos G, aeoroRonta D | phoadylOLPEE s conectiviey

FROPERESR APt A % e TR L Bpd DG t gp i or e
FEREL i NN 80588 o QREOPLRN | OR2L ORI L

g&ﬁ{sl ﬂ)gduﬁy aﬁng ?0(%%2 @&hniume%tm{loﬁéoﬂﬁ&%tdexv&ﬁ %&@scte g, a
onpared to t when using the traditional

E@haGadd I&Y@b&rﬁon{rgﬂé}%ﬁcﬂmmg& AeWE 4 ot Alifadd wideaatnetwork

set of radicals according to the traditiona

sémnekigrigount search nmethod; [0044] Table 8b shows how

application of the {stroke.endpoint} search nmethod to

[3RL al AAmgaeatd poidouwisazesedsipoint 884 htaydetrestfi€bd Shereby only

Table 9 shows a tabular listing of radicals; [0046]

@“bilitea@@sssthmala (¢.abadcass teinginilnigl Op hreradlowed did ecaess the access
onents; [0047] Table 11 shows an exanple of how a

gges theeaceastpome May b8 Acsected BioMmetaskerwanics j Ipphelt a case, a

nponent s; [ 0048] Table 12 shows how assi gni ng

{eétrw&ﬂée%ewa POINA A /gt AssOGRed ﬁ%@&%@@fl@alé é?rgf’ agtop fempigal 110)

BT "R aae Ny gy frisnes GUaR LD EAbAcLreoh Bias Cﬂ?lh@h%}ncted

;Jl.-Ca bése o:}n ghovvs cpooe\{\éc(e:shsapro?n I%Eg 1t(§réss%8nPe%n%nés§ tevl\ﬁmlna e.g., acCess
A dﬁoué SroKe counts can- pé> rESSINVEd By pr ovi &”ﬁf

%'}rélg{apfégl)v ozﬁeg géé?n&f(g%%g sﬁggg%e%p 33&%@%@%@%&% Rskiated
£RREAGHEMELs PF ¢ C QRN EAhRa M 1D, P{ﬁbéxgﬁfﬁ%s HRNAPREUccess point to
counts can be resol ved by providing alternative

ENERatdRLs ©AHMLEMEPneShetthe §dH itk 2Bcads PihGI fBr Hht KIckRterhihal.
the user; [0051] Table 15 shows how nam ng or

@sssegmml@ fre@snmissgenstty th&cidEdss gmeat Maptistedanm wittoreceRion at the
an additional tool for searching el enents; and [0052]
d@bsaerbiinglh Avssdibomsedi Hef@n, drdqusioyi posey Gegicong saéctive
recurring conponents can be crossreferenced in

batpﬁ@rlsm ageffgengt cancaDEAPNAT NSt POOBR] (¢ &s bggmtbrming and null
herein: "CJKV witing systenf refers to any

BPeHs) PR ACE Walilm@WIstWM%f‘éi PyRELHA élitﬁli,f?féﬁ%e

i ncl udi ng nodern-day sinplified and traditiona

Chi nese, ol der Chinese scripts enploying oracle bone,
bronze, snall seal, greater seal, and clerica

characters,



nodern and ol d Japanese, nodern and ol d Korean, and
ol d Vi etnanese, or the |ike; [0054] "Chinese-type
W@ b@pattes " refers to any Chinese-origin or PCT/US2008/084754

Chi nese-1li ke character; [0055] "Chinese-origin

character" refers to any character originating in

Chi na since the advent of Chinese witing, including

but not linmited to oracle bone bronze, |esser seal,
greater seal, clerical, traditional, and sinplified

Chi nese characters, regardl ess of whether said

wg?ﬂm eganlpg%g e?ﬂioin[rs] ngé Ié?s?gr%ﬁuclna&%ﬂf ?}Es’ée \ 26(? \%ﬂ% b&iscussed in

anese non, I nese- aracter

{T/A%{reeﬁe?aﬁ & A HEH@I{ @sth ‘?ﬁ%ﬁ’éwégdhe(ﬁ'ﬁlﬁj QDF&E&)%VGIQEHCG, the
I etnanese origin, or the like, resenbling

SHUrREIR 0P FIQ! (ot RAY 8L SerhtibnS ANBHIsHE bi ANgRANM M By be

nmay be respectively known as gugja, kokujr, and

66616y as| B3 Aerfod@bBbY sci i @nasoin€iits (. @NEomponents of the system

I nterchangeably, "character domain" refer to any set

060 ahiEsraoigoacexbf actsesn BO®M shoywnah F3@i 3). CIsRGulsr bet dppeeciated,
systens, including but not limted to a. all known
bdvaeacttbatshésa opaiatioBikay e perforgied s toghes typss of b@mponents and
characters identified by any conputerized character

gy bp perfomnqsgisinga didferent mmé@ of gompgnengy. i aifo thriutdbie,
shift-JI'S, Big-5, Quagbiao, and ot her Chinese, Korean, )
P9 ah BeborRgnPIsPT Sharraeratiops desabedhgraintrarysngt g senployed in
I n.one o# nore dictionaries; d. the characters found

i 8"6he™B HWB?@E?ext corpusez;fand e. afparticular

aRCa g Bl ERBr R A Ea T sSberlBHTbE R R BB SEEBe describea
[AR28 té;gcrﬁﬁ%%{wgrk rnS{i@, fan aEﬁes?@%ﬁn{ death E%%QA Srdfhapakeal

el erent “having Semant'c, phoneti ¢, oF ot her

&4

LgRhicgR Réth SRUREHP 1t 8RNI BS 2 r@él'éh%&,i ﬂo%ae@gr, et Eﬂeotgachings
of the Chinese-type characters found I1'n a character

RQERI hay bOGHPLable I BABEPHcs FHappirBRbes drAGpSMBQNBRare referred to
refers to any graphene used to conpose cﬁaracters in a
dan@biheoferaimaloagt ers, including but not limted to
traditional radicals, the radicals found in nodern

[d5Lal HGhambsiratee seveed iseraplegompheemesthatimapbs irtcorporated into
graphenes, and el enental graphenes; [0060] "core
themebvehnvde &fblese.t oradivynetwonsmoestioller), dumetcassi ot 04, and the
famly of characters may be grouped in accordance with
pesessristmaals! 19Ut repadanse maththe foagngs hareidi dahoulddrappreciated
to one nmenber of a limted set of conponents used in

thatide companensy st thior 3d e one @5 khsse Bedss ﬁi-:ﬁ@ Mgy RedgpqrRorated

for characters; 06 "stroke count"” refers to the
H@%ﬂé?r%%ﬁ§P}%fé&£ﬂ§éboto conpose a Chi nese-type

ct or.. charact onponent . usi t.radi tional .
FRRRE e AR BPE P14 SRCRR S Bl S oo RePipipn 110

é%h{dg %raﬁwg%fs 2 gééf’: @n& @6@,9%@%&1\% ,tfglj &%ﬂn{lﬂcaﬁing with each other

I nese-type c aract’er or ‘character conponent a

gepelth Badr HOHS! ThEE£QBNENL00RASIUESS 85hdnllttdd DS for sending
speci fication; [0064] "stroke-endpoint value pair”

§ieh A5 snd Hrdcbi® PO foP Ebcivir SEnaPK ETHRAHMECANE 300 ARMARE a
count for a particular Chinese-type character or
ehandated 1 2donpaneaiittingaidtalsQA6 a]recetter O ke f@ndgdving signals. The
classification" refers to the application of
sansokigei{bpocintdesvatrarsmptair3g 6 tfar teansmittiog sichalsesda recperer 318 for
characters or character conponents. DETAI LED
DESCRZATIMEN. [ 0066] Chi nese-type characters can be

consi dered to be conposed of different conponents or
conceptual levels. At a |lowest |evel are individua
strokes, which may be straight or curved or angul ar.

At a next highest conceptual |evel, are conbinations

of strokes that produce a significant conponent. Such
conponents, sonetines referred to as graphenes, are

used repeatedly in the body of orthographic units

o s e - .



found repeatedly in the body of CIKV witing systens

and may al so provide phonetic or semantic information
W@bwan7dece character. [0067] For sinplicity, aBCTES08/084754

herein, the tern1stroke refers only to the straight,

curved, or angled "strokes of the pen or brush" used

to wite characters; and the termrecurring conponent

refers to any graphene that ocdturs on a repetitive

basis in the body of Chinese-type

characters, regardl ess of whether the conponent is

Ei ﬂegtr &ﬂéo n{)@géelx#gge%{eﬁoat‘u%{l tﬁg n?c% 1501?t§]ﬁﬂ%%1§§191i8aftes with the
LR Einida COBRIDGEY S HBY vlzl 183 %o %Blﬁﬁlﬁﬁ'éﬁ E}{Essand the accesds point

constitute characters, the atter being the units us

i Q4 ERhMuNRAES W Qhegt?é?@[)ﬁd ﬂdﬂe 9€4 \{NGbRRhARS Pcrkﬁﬁﬁﬁ ‘be appreciated
[ 0068] For the purposes of explaining the exenplary

erbadtRBGSodestEleRamhk ﬁfaﬁlbé,enqjl‘@ed%eﬁvd%ﬁttmg nBdcstdt®ther in
present invention, it is helpful to explain the notion
odricus GOpenearpons riﬂem,dtha trardchivdrsf 302, 8iket, andrB 06 mgy draslhede
conmponents. The core conponent of a character can be
datksmmiédd moewire essgotmuinhatibocbmpomgtsret hod, whi ch

refers to Table 1: [0069] Method for Determ ning a

taBhct erlicgicoprrs nodenbbrhdli aceyssinoint H@4.canditheacshsrtaeniapl 110

is a recurring conmponent, then the entire character is

#lpe inchyds V@E}%soq{ge{tcoprpggptgs that m@wbg}lsedzl}l cppjupgfgon with interference

character co s.of . two recurrin n and if
6&4@%@%@%@@6%@% N exampler thaing Orgngg‘i ﬁ@f Hiqpsecss point
ent

AR li? Wéﬂ@ﬁiﬁﬁ%f%eneeré%%oﬂ%s W% and 324,
ge)s]t)e%]cftw%:lgm;]og qﬁ{lg’cﬁﬁl f oun re%%‘@a&%@?é okfﬂﬁﬁ]%%tﬁﬂg%%naﬁactlonahty as

%ﬁﬁ%‘[ﬁf&&ﬁl $he Ilh&RriRe BREQIE glﬁ? oPentnd $48may Hl%lu!d@ %ﬁe or more

he two conponents one 1's significantl

L QRSO AINTBNp-oMeh @fécﬁc @l bF IME fGOTHRARARAEerh &R nl"ﬁé"l@etwork
other (Table 1, Row 3 b.” the conponent considered to
seteVE 4athcac@ROpeint €04, fan@ echucadse taairall 1 YO efay ifdiide/communication
equal | y comonly used as recurring conponents (Table |
corfRilerd)3264328, ind B0, ctspeatotebyr, ftranamaging dolhamurtivavions with other
conponents, then the | east comonly occurring of the
oades and femproa dmp otten redatad funchena e av@ugltercoon.eThe network node
conmponent provided that it neets the definition of a

# Bb dra do6essaommid ﬂémndch%u@ﬂcesm.terrma% 15Y) may) ingludg fimingeontrollers

raphem c constituents of a character, are whol
g%% do#, anﬁaﬁ%ﬁnﬁsmctw 08% F@P%gl{l%c‘g%lﬁﬁlcﬁfﬁ@s@ﬁﬁ} %ﬁ@ret}odes and for

into,.,a f

f.ch t
et e ! ARG A LB, TG TR dHRBAE Mlsracd
éanﬁr Wil be%osvg dn[ &Oﬁogcloélu}eqﬁi{qh 1t he above |isting

es may ance na %e ‘notion of a core

Eﬂuh??g”e'ﬁ ri’iﬁﬁ%ﬁoﬁsgan b@s@é’% infedfeffhec h&g fAet 320 4 cf:?ﬂ J?@

Inturtive ev or novi ce users. because t e vast

a&iQEd Eéllnefudﬁﬁasreé&ﬁlecroitrﬁﬁatc%'rr[boﬁeﬂt@dhlc&hct%dh(ﬁwever a given
non-radi cal conponent, identifying the core conponen

fropleinb@Re€orchay ast &hsloy 8ll bethatd éfﬁhdpbn%ﬁt"s aHghd, hokvad dutomatic
the core conponent is the non-radical conponent.

[POAIE Byt @IYOR QY taigrolIbecavene a3 R3S st grodde furctiosality
invention, it is possible to group characters into
fedatinigite $1ARQ aitar anctopemtibhads tainght de@irc onpoofile opmroller component
conponent. The rows in Table 2 illustrate sanple
ehapattdanay pievidedundtionphitsl relgtinghie troswiteomgsopieiiic or receive
principle of this invention. Note that in cases where
RERRURRATORSHHISHA entaugkidiersip upEneslot sapiHelar EOMPRRAFEABRPT 348
a character famly may correspond to what is
traditionally referred to as a xi esheng seri es,

wherei n characters are grouped around a phonetic
conmponent. However, because many characters do not

have phonetlc conponents the notlon of X|esheng

o o o r



characters systematically for the purposes of this
i nvention. By contrast, the core conponent nethods of
WO b@prmsent i nvention are able to group char aR@BEUS20081084754

a way that handl es characters regardl ess of whether

they contain a phonetic conponent. [0072] For exanpl e,

as shown in FIG 5, five steps can be taken to create

a first and nost basic exenpl ary enbodi ment of the
present invention. The first step (502) is to identify
the core conponents (or other recurring conponents)

%ﬁgﬁ)roavrl(?e ﬁlgyhﬁ(%lailgl Jeﬁ%flg ﬁ&uﬁ%%ﬁgt oéjo(%ggﬂ np% ?Iltl Iag ?a gh%}{)e?em An

acters tua nen
f t
0 0 . 000 g

gt 8. %%nfd?ﬂu@%ﬁﬁi%r Iﬁﬂ@f&i‘ih@%&ka\ﬁoﬁg Qs t'aungQleFé?ﬁ €A receive
conponents to exist. Practically, it is usef

h6isd EdriiolleN@meddnchtd Mg 366 MRYRH¥igc FigkiohA mjdrelatln to adaptive
identified in the domain of characters |dent|f|e§

seisefigire ded pathilosdidhetyeno bpahtsmcsk ensht hatine mnmimlt power
including but not limted to versions of Unicode,

somitfo led ¢cBppdBiegt 1,8 dBBOb inzy [rGBYls fikotiewalitp relafingttn e geit power
encodi ngs, characters in an East Asian |anguage

ebesetionsas jaughhizareint drtémp rense eertrlisr canaporient 307 origdtmay provide
net hod, or even sone limted donain of characters

ﬁ@@t@wh@dreﬂaémgﬁsaa@dalﬂ%perﬁap%@etéught her@trher wor ds, an

(RaPECr dnE” ?raﬁfsrrave %Ffiﬁega‘f SRTAotch i R B4e<Eh ety and the

c ass jon and retri

?%G%S“Qﬂe%ms@& ufy st Bt e e AR @tpéBVl?%Bli??%rgn%nanagemem

g@%&%ﬁm@m TSNS ARGl o
& BpIRL £ 8 Y de,%&nnlgkwﬁnﬁ%a%@fnwrfwalce ree iran Sbrifor M@é the

constitutes a stroke, as the nethod is - known and
RShARhdsREGHRY by FNGEN Ha9be chipoRUAE BRSME s &Hﬁ& i eﬁ@ﬁitatlons
determ ning free endpoi nts, however, is believed
that gho elcduiithed ONSInjindties wieF1GK. 711e bakjvar Hadéafe @ﬁrp@ﬁes of clarity,
the present invention and is described below in
thetdasdriptiQuaof thé yiong sendpanmplsnaitamnk ynay edtdesribhithese techniques
nunber of conponents sel ected by the stroke count.
agduewi daggil.usi ng non-radi cal conponents greatly reduces
t he nunber of characters selected in the search based
B4 st rﬁew@p@ﬁ@b@d bit blpgk g2, shg netyodmpde A 1¢ ke g o thetisggrerence
(506% o identif ¥ d record the rflatlons bet ween
ARt UISRYTY FRAINSIRAF QE MeFSINfSHcfice FanAgRMEHt garameters

Such i, nki or rel tlon S iation can

fogﬁlé %ernom%ﬁnﬁ%?% “gofSh ! ?ﬁalr‘? R Tiggeters Miky take
ener at ed cordl a

SRS ForaTs. 3ok eﬁan\}li)rlg sorne 1rnpférnen’81 10t t%e RE&R o0t hode 114 may
|nvent|on and two "or-nore co unns ereln one

8&&&% eﬁ&%ﬁce%%%@ﬁ@ﬁﬁnﬁ)ggaﬁ&? BLhGled df%héh parameters

corre |ng characters int t core conponent

fhamyd Mescﬁb&ﬁlﬁl Ror@idc AR RRY inaéoﬁidﬁcﬁ?&g%{tﬁ F169Mr9ne nt S
wi th page nunbers to the result set characters; or a

[od4af i onalsomabsRasetht Mafinigish ablitsh@sndeMarameters may involve
aforementioned rel ations through fields and Iinking
tebingisinghatv ©sillablte sie dhoredoarcesmRyr ¢x@hfld, tsdlicpgions of
involved. In a conplete inplenentation all core

blonp 402y imantvdode findeytidw areal]ocated redourccagaetfegsemgrspectrum,
be duly noted as being associated with a core '
elonpanyerstdiadedivp dariftrstionah densc t readsliionre theedehiption i draction reuse
result of identifying and recording the rel ationshi ps
DURREEH By Bvebisgisitentndnsmbry anah o theradlopajed frgpurce (e.g., how
characters can be viewed as grouped into famlies,

such that a relatively small set of characters is
associated with each core conponent. This is in stark
contrast to the large nunber of characters typically
aSSOCIated mnth a radlcal [0075] A fourth step (508)

s a o s o o -



(e.g., video canera) interface, and/or the like.

Devi ces suitable for use wth the nmethod are descri bed
WO poodet@is bel ow with respect to FIG 8. [0076PCHUSI0DE/OB4754

step (510) is to provide a reference neans that

enabl es access from core conponents to correspondi ng

character result sets. In paper based formats, a

ref erence nmeans may be establlghed for exanple, when

the list of core conponents, generated according to an

enbodi ment of the present invention, contains a colum

gﬁg glzﬁef{(ﬁ nﬁg {E%E%?J ?\%b? ﬁ eanlr}]l%rﬂgﬁ%g s&of {Q@é 018Is (e.g.,

an electr

Rstr %g%t:@srs nt esﬁd Tﬁ%%l Bf fr!ugﬁ)n r@t&s@ é)gfh t&? a5 nfﬁ@ryinvolve

I nc face, as a grap

H&Eﬁﬁlﬁﬁ%e}'w\)&bﬂﬂumeﬁhe Yé%@uﬂé@ Slay®RUIsEd by & 8t of QQ&E? G’ln@ ?
conponent and fromthe core conponent access the

fstrichar R6¢s8pSinitd). t hat conponent's fam ly. [0077] An

exenpl ary nmethod for determ ning endpoint counts is

F8u3f or tTh soine dgicats| tho @ktwark Q0dS] 1AMt defifocr parameter based on
Det er mi ni ng Endpoi nt Counts 1. Conponents can be

olcaiysd frifenatipn tthe iindi satesoklectioay dimdre amagt be eterfengber orodn uplink or a

free endpoints that they contain (a stoke-endpoint

Jewnienkpidy if soTthe sxteatrsisnelt ingnifanincg aSudsinfeymatipe may be received
urposes of this sp eC|f|cat|on will be notated as

?r B ERieBDIRMeS éthal,sévﬁe}l EEbBFET mle@ agd/or acqssy ternpgls) and in

LRI et e encpor &
ﬁ@% f at on conve nf or mat, i 8 ”EX

3l her e Meraris B ofoe” mom B g Ry B aBs point
: (%{) e@&%@&r an%lmﬁ %?d/%e&%wm gg ci b fﬁdl Hsjn 8‘1L 1nte?fe?ence

O represen StO e- en ol n

deteBYd 811? fHeniptih R And/8t dovhiRg! 16 iRt ﬂe@x%@rkctﬁﬂg q 'T@ g@ % . Gﬁ‘X ?%)eated

two endpoints, the start point and the endpol
Basis Aapeh %(ﬂl@kt)( Al BR¥xAh§lc BOHRBA@ETadel ﬂ%}accé}ss pﬁlnlt 104 may
dot-like strokes are by convention counted as
cOndkite the il SstehgthtofSighalkeat redéieseren dicarb9labads gmfdlsahat are
1, they are considered to have two free endpoints even
nét asseimdcdawith &ngl, emdeddlyyg thanaticstsipointilOh édbg eacodss tefmiahls 108 and
endpoints are free, the nunber of free endpoints is
e)aind repodich s te themetwonkalode dbint (Table 4). 5. An
endpoint is "lost" froma stroke when the stroke
1094”1 natle somg cassetaarhgl bareccanpriRsin ﬁterscyﬁfém(m@nbg@eeate a load
For case ere abutnents are fo t he nunber of

mdication HHeR Hicx ar%e%{}ﬁamag/reé%ﬁwlrygagh logdinge Hem%mdt?@twn may

utments fromtwo ti count. val u
BR¥ UBOLT obriptmanis “dire ki DU e iRl gty ﬁ%anne
%%J(j.}lil”)l i 3 S%P%o orr]r?ené Pgras\{ﬁtgbqe O &% ceo'rr]ldglﬁiorﬁtalsscgnar 0, &n access
inc onent’s in 0se proxXrmty
f
BEfehEy R t%%ﬁ*‘i%ﬂ%%% B B DR e g 4 g ifink
ﬁo%{f&‘:;‘;ucﬁ%%@tm@aﬁdql‘%ly B¢ Sent W BRLQRK h¥d@N (c.g., via the
traditionally joined are treated as having true
pitha@nt s 0104 (FIG 1b). [0079] Looking up a word in
a dictionary or other reference typically involves
[4BD oOrla soimhe BWNeS, dne @k tjpr& eysss (Ehrinhio @& W theatcdse adtmiad 110)
a result set consisting of itens that nmatch the
may maoglitos éewlimkeyigrtady dnd. provide hdomedioh thasodtontths mem@ring. The
than one candidate matching the initial key, then the
prexss tstneipali sl Oyl ssol sudly ipfgmatibetor ths abeesspaint KM (me which may
exact item bei ng sought, using whatever nethod na¥
Eppreighe atfermqtew@}hen@quﬂh@péﬁ ¢&D qrijo ghostyrkpode 114 (v1a the
| anguage dictionary, a user will use the first letter
of the word being sought as the initial search key.
This will bring the user to a section of the
di ctionary thatcorresponds to that letter. Fromthere,
the user searches by alphabetlcal or der, based on t he

g . s - L_... Y



| ookup net hod has enpl oyed radicals for keys, with the

secondary selection nethod typically being the nunber
W@RowoT@hs or remai ni ng strokes in the charact ePCT/V$1008/084754

nost dictionaries, the order of characters within the

result set is random As nentioned above, because many

candi dates may remain after these two steps are

applied, finding a character i'h the random y ordered

result set can be tedious. [0082] In this enbodi nent

of the present invention the primary key is the

?&%gsgp rl Oﬁ CS{h%r %e en 0| n]ts Tllp ﬁte sogtgl d aegp soelﬂg nﬁfo %thon to the

oun

hﬁ@%gESIre&MQﬁgS&mg&Bugﬁggldate result set contalnlng

aracter 83] In this respect, the

poaspi f 'Iﬁ%r&t@@a%@ttﬁ@%cewﬁrﬁﬁhl BIndh 8y e?&fété"ﬁt%@su@éméﬂ??eports
present invention differ fromthe tradltlonal radi cal

&YS ! @Mchatéd Yaks) eIIVSdi’Iﬁe asgeag B8 a WRYSurerh@ift répo b indidate
the radical system one has alimted set of initia
Which acusupbing tBd dgcesaethidanbidgs estelwng digngdefiomba reesived signal
set is usually large. Typically, one then uses the
stemigthuatlicstiorodkssoa atad tvithdhasignasvrdoveach hecessesaihtt (egetEc/lo), the
t hough even then it may be quite |arge and

pathrdoss dheashiof gha ascess poaths, oh g pthebsuiiablg typreofdairmeidon. In
character. In contrast, an, enbodi ment of the present
tqt%?ﬁsrs%nnwrtrn@t GeRortmay wglude 1@9%@@6?1%@:&0 any jpad

SRR DTG R, vl
@l * e ool LB gﬁt&ﬁtogwéﬂfﬁﬁ%ﬁi?k e more
glregs%trérﬁetﬁ 9%3%91!5 g détgmtnﬁg vﬁl@ﬁ{erc fhe %9@%? ég‘int | (?épeﬁldd]/or-ltﬁe ilc%géﬁ
%‘Fﬁtﬁ{am e r$1§t1\9e@§ @log@ﬁpcﬁ’ieﬁﬁf nodEa(lé fgn gtn@t%eta&c@%égﬁpttt%r access

the character cited earlier, , 'nd that t

tk@tHat)l enaddifiasitk@hetivdrk ncad 1t tﬁeayr@er@ttlgl iRernRfdn @ déteAhine
portion is al so the core conponent, nanely . The
ghetbkearsafMilicst abddstiherfoRpoinemt othsr ond,of @itde a5dsh GoNetdmple,
FIG Ic, the endpoint count is 8 Having determ ned
theerctaork noderpbhmay detecmimalregivati sgnat Srepsthet awateibascdne the
can use the listing neans to find the core conponent
iransnhiepayetr@f aawnde fhadtrashaited thosnelannd the patelosebaweercese
means to find the corresponding result set, which wll
pedes. fanily of three characters ( , and ) . This short

result set contrasés with the 55-character result. set |
[g%'ﬂat at B SPIEF fgpetae pergrtarminak HOmaogengrite ation that is

ﬁ §t[ g S e]ttﬂ-é%?slggat}{% Cegupigi 10 9F Eoet B s ho, SINR)
domai n_ of . ch racters and Mﬁltl?g

o b own i 4 % nforation iS¢, for cXam eachan | qual
systemi1 nvo tnF]le relalu%f P] ei’n sear resurfet

ﬁf.dgc%tl E%@@zs&' Jﬁtaerateycohggl b?%?ﬂ'in&&‘ﬁ%ﬂ%r%@m@ ofher sgttable

genera stantial, and reat as an ofr

ﬁlffoﬁ?agtﬂht Hg&mea@aséé IttH§hff§trn?d@10h dnR s@ﬁ’t‘%@he access point 104 and
exanpl e. [ 0085] The enbodi ment descri bed above

thlelad&dsk pbias 164 RAS fdwiaFIhe R firibtiONtotthe ABGWRIKk H&RL MUEBT use in
of the present invention. In other exenplary

ndrCdérioe michagasaitopedtiog. dwsomddsfccBnihk nE@adrkihede ardemay use
added to this basic configuration to enhance

fuchanfoomatiort tp de@rmirveleatitbr tisee is ipCABGEhcAmDE dewnlink or to
exenpl ary enbodi nrent of a nmethod is described with
fletemrinpvdether Migsfeesgncgan thgdodblinkadnegedinglesdegragsiap. of
appl yi ng stroke-endpoint classification to radicals

only. The exact nunber of radicals depends on the

witing system and radical schene enployed, but is
typically 214 for traditional Chinese, Japanese, and
Korean. Ot her schenes enpl oy 227, 187, and 154

radi cals. Wiile, an exact nunber of radicals may vary,

t he overaII nethod and operatlon of the enbodlnent S

F A/~ o, o o



presented in this manner. Note that in paper-based

formats, the listing of said radicals would appear
W@RWPOABI8 0 that in the table, though in el ectPORUS2008/084754

applications of this enbodi nent of the invention, a

user interface mght be provided to enable a user to

i nput stroke and endpoi nt coun%s SO as to access sone

portion of the table of data dfored in menory. [0089]

The nethod can al so i nclude providing a reference

table fromradical to character such that a user can

t{ﬁ)%ﬂthe A§ v%}lf lFeqde 1g%§ %% Idt?tgﬁi 8@1%%\,/ f % Ind ceagg]thg Iﬂﬁerference-

arget radical’, an romthe radrear,  the User ean
f’e‘f&ﬁ@@%f @bh h&?f&)@fﬁsé;&%r Redrflicke dth?ﬁ)r ﬁﬁ{g%fesinfe?}’l’é{e%c@ €As one
provided i n resrdual stroke order, for “exanple,

@I;Laﬁim&‘,g?l?(gtgfﬁﬁer@ﬁgﬁﬂé SN B yURedec iV AR pNHRRBG R erlace

the re appl yi ng stroke-endpoint classification

baxid REEreR B n@ybe deferfnfied VIEIEH AR IntélRR64 4o askodRYedbgitiathe

| ookup system (or classification/retrieval system of
loadtycle del @ raciférynao p singtr teehoighemag isb edipimet forafthdrifeactional
present invention, this enbodi mrent may make it easier

tausé¢ clatigugsadi cal s, which is sonething that even users

of traditional |ookup systens are accustoned to_using. ,
9L her It shoukd @mxpmoméﬁ%/ thatthe betveask node | Howaypdefatcq@rameters in
into traditional dictjonaries (either paper-based or

BAHWIS OHIT BRYH FOr skmplealn somcegasgs thaaetvgr pede 114 may randomly
dictionar¥§%ila¥out and contents (an appropriate

HiLeGh PBGOY RFABETIS) ect roni ¢ dat abase of radicals in
) d f b t h t be. ..
5L oy At e BRE S0 LR Roh i A5 &5 Biiforg fpication
| . . . |
S B0 0 AL AL SRR SEL B ke
gér;]igf ﬁ?ﬂ' SA4 R4 W?Eéﬁm%ﬁﬁiﬁﬁl@ césréf BRI RIAPBI PESESs these

electronic fornats.[0091] To illustrate an
pare@dichRMd ih Rerhe aRRL HRScEdsk Plmit @0 RRVAEs MIRLs8 ph@fhetd®s to the
radi cal s, Table 8a shows how many radicals the user
weubsdtehaivigl 110. | ook through to find a four-stroke
radi cal . Because the result set is 37 characters,
H9a8hi ndnfome chses,tthe getvorlanodeal 1 4irsay mhisdge netbsference in the system
timeconsum ng. By contrast, Table 8b shows the
by fi¢fenegthenetsuktensemenapgsmentpasamétors tebe uyed lygineadr more nodes
ossi bl e endpoint count (O - 8). As can be seen from
He» ACABIS@OININandier asaese tymindurin sheryriemy: digr exargplesinghe case of a
verage reduction in result size is 82.3% This
Goirhienan Schemdbs BEWOR Rds 1A rast Segé fléff/eéeéﬁ ??rgk autyally
ossi.ble far a user to save tine when .scanning for
PR Pt sice THOSRTeR BT SO RAT BRI Letsr Rgntrls e
Bl R PTRR L Db B sERAFEAD B IR Ry s

Q%%lﬂcee‘iaﬁlgg, tﬁ%'&ﬁetﬁ&{( nofS E‘Eﬁ%}; g%)s‘?g%d PRk Flf%\eﬁ(lﬂ gnt%%@'g.?&khe access

, one not Its stro ornt valu

PRt f@ﬁéﬂdtas§§% aQEcdndd LROSNIALEND Mk ARedsSHoft 106. {ifthd way,

contains 9 radicals instead of the traditional result
Sethm@hicdFor AGin6 ddstridisd NPe@Hoynt sy it K@lcnEiN intotBdrél &ith

of 4. Once one has | ocated the desired radical, one
canmanichtionie thootheaksthcedncédepsiasi red character by
traditional method, using the total or residua

f9&dhCct exs sprestedtioublpek POMIB] acksssipoirttuPhge.guthe interfatehce
4-stroke radicals, the exanple just given provides the
tadrolleed 320 slefevaines thigfdrarreimpanapemend paramotess that it may use or that
specifically 75. 7% Ot her 4-stroke radicals woul d be

ey sensttorths 1aceys temainalt HOs In gasen wheve thesgfverkseqde 114 defines the
reduction ranging from75.7%to 97.3% (see, Table 8b).

The greatly dimnished result sets shown in the table
illustrate the potential for an enbodi nent to reduce

the tine needed to |ocate the desired radical. [0094]

Anot her exenpl ary enbodi nent of the present invention,

o o o o oy — o ~ o



Tabl e 10 shows a sel ection of non-radicals ordered in

the sane way. For exanple, if the present enbodi nent
wawre/otwihe enbodi ed in a paper-based format, AEDHUS0H084754

and 10 coul d show page nunbers or cross-reference

nunbers beneath each conponent (page nunbers are not

shown in the tables), for exanple. If realized in

el ectronic format, the user Id nost likely click on

or otherw se select the target search key, be it a

radical or non-radical, so as to arrive at a character

[n?esr eré c%%an%lgorg rit pAr %eg? 9 r?lfte 50'38,555 %rﬁ%qgh Wﬁﬂtde‘t@@m@gipn

and’non Fa

yc‘s1 I}E&Slﬂ%f\f@ Qgceﬁﬂﬁg ﬁtess 1ﬁ&1 %ag i gyoﬁ] Betrieving the

and oint counts'to

g%rﬂeaqja%te%erk (S§ efomh da‘?@m%ﬁt%?y above The met hod can
al so i ncl ude det@rm ni ng and recordlng t he

[0058f | ONEROME chRt RERCEQHBINE V0P BReMhiScohd itbidérafdcah snagement
The 1 npl ementati on of determ ning and recording
pahaticenahitpowecOhas paamdies papér shaitedo dic pataedtemdiscussed
as descri bed above. [0097] The nmethod can al so include
proveiid corguizcten epthf Wockaz®e slsiadditioadinsas cased tlose parmeters may
conponents via their associated {s.e} pair val ues.
rhigtermmingd inansiailgbompency apdiscusaerbeboye abbleek 2&hi lor cagmple, the
descri bed above. [0098] The nethod can al so incl ude

b“rc@tﬁl R 04 maySisoqin IndEtLen (2 € BICES ESRB Aeners: GRA DRC) from
Futpniarand o il st lﬁfea%ﬁtter”éﬁém%ﬂ andlor
d The net i
§‘<(‘:/}Qfa$§t (%?e(glf%e th Iﬁeggrhcg qtnlfsgjl%? (1;18{% Cgﬁ% atfcgss pom d1%4 also may
ﬁgﬁ&%ghghgtag -gal i zation of such neans can be

aper -"based ectronlc as described above. [00100]

ilﬂ'(t,gq‘ret hadoma @as%k She h&%ks%tﬁntplroq\fhg) Jbg)g@rafee&fﬁﬁ §MECET more other

means from core conponent’s to charact

ERRYd ol RN QErmSHC hh RANSerid PR RARR ]rpahaﬁae& @br example, in

el ectronic, as described above. %0100 The nmet hod can
edrs®cdsecthy decd@g poihdi igmay taheneker WieAths atde@dpoint 106 to
character to core conponents, and further, fromcore
daopane whechtparahacaatesng sied bytthadccassymart 10afaddabérebyp selects
a character by entering a simlar |ooking character

difiierens hamasterhor tonegotioteplonesstof fdififietemtg e ghenweally exclusive)
conmponent in question, and then finding the associ ated
pHamaieterls seacaichi the agaeat Py WAdeapdnantine vhatbay it max interfere

hod can al so i ncl ude i di a refere ans
PN BRAEF 2 57 é@@rﬂ?(ﬁw% m@%&% Hddcates tfaag@ﬁ%tode is using

frontr urrl onen to characters, such

hEBP IR ol RO S ETEhe<Hy e BT eGPy Ay idht such
lé&%ﬁd%m hgg&&;er that shares the recurring conponent,

P the recurring conponent in question, and then

fdo@%‘]r ng Ahe Pe§e°tﬂé3d & Glﬁ&lgg% ‘filﬁnfcrcﬁ% gﬂh%@ '(%‘g h‘iﬂ%actommumcanon

ecurring c nponent I ment

BRIt ?28‘)% ad ﬁﬁ&%réncte‘%natiﬁ &rﬁah%qra&ttaay of 8bCRlat QS
non radi cal (core) component u5|ng t he stroke-endpoi nt

bedutidhYo Me¥tS tmirRd U C® dinf ®&iél das&ahis ihBdRA]onl May relate to
operation, the core conponent of the search target
phacraohesl @an sbecifled wilmknedsmitipewst)r oke and endpoi nt
counts of the present | ookup key can be determ ned. If
{0988] ookAnxckeyerited lay bladksc2ll0, anidt2 12 athe beccs opkiad! Mpmaynthus
the radical table (partially shown in Table 9), |ist,
wansotiherth¢ pepessigrmmalnks! Ozmctbe dowglinkoor{the pesicss termllp@i hlt()}may
Ealr val ue. Likew se, if the conponent being sought is
Bsmit togAF agacss paintcli omehe vtk Higse. the peressimitr 19gireay use its
table (partially shown in Table 10). Eitherapproach
can yield an efficient and small character result set,
fromwhich the target character can be found. Note
that if realized in electronic format, the above
tables ntght take the forntof ceII natrices on a

o o o o "



si npl er conponents. I n conducting such subdi vi si ons,

the elenments identified in conposite conponents need
woi0vz06et ynol ogi cal ly rel ated. The identifi cap¢OS29D8/084754

conmponents enpl oyed i n Chinese-type characters, and

t he assignnent of stroke counts and endpoint counts to

recurring conponents is conduited in a manner simlar

to that described above. In a ﬁition, the relations

bet ween conposite recurring conmponents-nanely, those

whi ch can be construed as containing sinpler

FRIRSGRS a8 0GP 5. SPRBPSRE V2! BRI on o
ﬁ%lfﬁy &N QHQ%&%SSQQHB‘BQIGHR)% ftaké’ {:Hegea{ ko¥ffence rnana%ernent

to-man ation, as any diven si n’p e conp

H@f)(m@tfeheiﬂtoba%c&ﬂﬂ Réheh ReRiRhglbRHtdoweilink @m%hl%?ﬁnttlng on the uplink.
conmponents, and any given conpl ex conponent usually

fO@SYRI NSn 3ok %@ﬂehieﬁtaﬁﬁnﬁ'h@'@b@s@&ﬁﬁﬁlﬁﬁDI()SS ¢.gASh@interference
result, conposite conponents can be readily found from
Scmm)lller semnparyatifisc byc bomkiaigtck fesmcel mahmgetncnapdremoters. Such a
some ot her search nmethod, and conversely, sinple

piremetet s1ag da ube Hothadcsdsaterineat bhbdreorekrintert ,dyithe

whi ch they are used. As described above, characters
eemmbeicetiensenntioler 339) tagihe apesss BitbHMi (s tfer esseduring uplink
significant (e.g., core) conponent mnethod described in
%ﬁx@%éﬁblary enbodi ment  above. However, an additiona

H8HE anyGoR RGNS Seistbb AR R ffﬁf‘%%?ﬁo oSilfdured to

f t it

%%‘fo%ﬁft'raﬁﬂl?%ﬂef S b R I e st T G dPlepentea. he
B O Lt RIS S e Pl fou prenpalpe maro

@elg%%%z@f Wifh&GHh EAiNEkeif® 5@%@9@5@ gIc ohmn% D& HORR Y04

characters in question. Note t resulting set
Ebf g. CRIPRNLAES40MA-L04d K eAd ys R nl iR IFIET 4,tRadds i@ 40¥ (c.g., access
core conponents, because in addition to core
ORPARIT6A -4062)) eni el difRrded @tV Aricld Ieatipey@rdughditabe §8tem over
not fit the criteria of core conponents descri bed
alov Eaclf &6 terhinealvbhod; cameahisde wiihl ander agse getcsionodes 404
stroke and endpoint counts to recurring conponents,
o gdoahbels () (whetkhewn ak &y wardlind @ipharal/oran upink OdL) elso
in nature. [0107] The method can al so incl uding
kepevi o fyteﬁgrsa Hak (kb b gty camomaat.gepeyrking W\Mbgﬁh%rthe access

bldlrﬁctlonal bet ween the .co onen s _and the domai.n

s @rdvq reloghetherdt i f fog exaple. The wireless
'Es(?rﬁﬁ?ﬁﬂ'é%?' S ARG ﬁéﬁwﬁﬁl Shhpones 3@0%5%@’(0 Rgion. For
EODAE Il’ItlaeCI'OC & 0463 Lfod Ologlwer 1G TR R Ifaiaﬂell ood
Prov dig a®s or accessing Corrponen% %

F(ﬁ%fi %s?ate# Qajlflogl: ﬂb%af"fetdllggesg ﬁ@m‘t Eﬁk fg@‘élcﬁg Qéf%egéé%%\z@r a

I st ‘enent a conponents w t

?etla[tﬁilésr Ll aﬁr@éj?pg N GRS mal HR rBREBOD L£ANHAChMEE FIG. 5A

provi ding a reference neans fromel enental to

IREPASE 4 G B tnSnunddatol bFeer 806 FheRSoné®r Inods fointo nodes are
listing means from conposite to el enental conponents,
agpdoyidoeithie b siatwolk envigdnmoht.c Sysecii fival Iudéic pyststh A0 éhchudes multiple
reference nmeans from conponents to characters. [0100]
fesntaind feseriod digneern® mkles A aneht(Bonnddkdrin becatively small scale
earlier, the recording of relations and the various
netyprinenvaiedmanideTsiingnereamereosar tssidercss 53@ Hagh fiemte node 510
paper - based and el ectronic formats. Al so, this

By baicawed ahwidsaredity ek s o fha Intrast ‘I‘I}dear mobile operator
enbodi nents, such as neans to access core conponents
specifically, or to access characters by radical. In

the interest of clarity and the desire to distinguish

this particular approach to realizing the invention,

these addltlonal optional steps have not been Ilsted

______ o o o I ] -



to | ocate conpl ex (conposite) conmponents. For

i nstance, to |locate the conponent one may | ook up
werioberostder {2.4} or P under {3.0}. O cour SBCT/US2008/084754

because this enbodi nent additionally can contain

features of the earlier-described enbodi nent, one can

al so 1 ook up the conpl ex conpinent directly as {5. 4},

since itself is a core conpon [0103] Anot her

enbodi nent of the present invention, described with

reference to Table 12, can also be realized in

8&8%% % S50l 1ar11015§]§ o%‘%%xf Qgéb‘ief it awn%le%?ﬁl {1620 HcP

ur es an uhct I ona

St . oEﬁ‘qgﬂngI ﬁot'sﬂ \Mf)e NSHAIPYSiS (ggg’éél' HEF({W ach fenhto node 510 may

Ple pairs can appl | €

@6 ?sttots&%gﬁ@o‘éﬁ%d abBdss téfﬁﬁﬂﬁs 3Rt 4., tacbe°ss ROESHAPKE0A) and,
| ook up a character directly according to its {s.e}

]Iaidmeny\n doRQigtodided @sien)fccéssdérthds 920 ReIcceRt@ntifial 520F). In
enental conponents as an intermedi ate | ookup step.
btheewerls) aness tb fmdindded Fifuhayaberesuticpdtwhdredydsgiwonhatcss

be provided as necessary for display and data i nput

eendineUf Humap be posesby Thétof dahgaitereimma Emtahede(bed 10t may not
wi th paper-based | ook up nethods.[0104] In addition to
hnsersedepsanyenaedsignated dreiza (alewi) feptogotight( (srald nojehber’s
descri bed above in the various enbodi nents, a mnethod
tmtpppde @Hbodi ment can i ncl ude the follomnng st eps.

fifszhe iﬁﬂ%ﬂ?ﬁbd L‘,’s'trg{?égggq'}gﬁgt%{%& w&?}%&%v%gﬁ?ﬁ%ﬁo? Shiple
RRBY iifest alesk g aﬁw@@&.aﬁgt%?r% A Siter " Setieatly, the
etn[t8 lﬁg f’q Ql?@féhﬂ% 5‘1t0§3 aI%Q ?gitlv\/\w eé)‘?dvga% H&Qﬁb&ﬁl@ user

IVG In Ca

f@sfdfeh&“ﬁ FoAl Qldq%&elregﬂdgﬁceaj 3@B3A@@éfs§ [erﬁurfa?sdﬁﬁ SHIC 4R permitted to

conponent. Moreover, in cases of sinple characters
£Q0¢iacRhA @oﬁlﬁiﬂnﬁtafeql&i%? ferhtOQHEO 1 A1k HB: Wit RGhtb YioBY 510B.
their {s.e} value w thout the i nt er medi at e step of

Lidcigsel asteasabisniail 520DeantiGirPS edtingnal S2GE kR)petriiticld k& hisociate and
to be nore efficient. [0106] In using this nethod, one
oaymsniepte ywitofentto hode T bnt @it wathr fokes nadeds 0Ae eAccess terminal
endpoints in the character and then | ook up the

62 ashascesditerannal p20iG drowpt pdvaitiqul te rrwdiaty 9r ceimmunicate with
radi cals or recurring el enents. Take, for instance,

either Enteviede AX0Aer éqmto DEHE élpBraécrr‘és reé@lglai hAF mﬁimccess terminal
candi date el epent s

Sotte By 26 |a§sos@t€tdh%lﬂr BN %C&%ﬂs nP?‘F %%(FlﬁaaAg o6 Aagther femto

ver ere i s no apparent nost

%H%%b%aﬁﬁe WﬁﬁﬁEWFEOWB} i's there any clear way to
E{b V\'hlhql?l Clarq;? nf%m't;ro noq,e Sel%scfep OB wi re(s:t%légrd %c}atr]lgns (i.e.,

es an one arrives a

ﬁ&é&% ﬁt nQef qci}l bz}a 1owOd to?asPARKE \x}?ﬁstﬁéj“gl&reg@tffm%%de §3r0V1d1ng

aracter I'n the character Istin

Hﬁqﬁ%sir f&%o?a}ole ﬁ@rgal ﬁﬁéht?ﬁ j a?ﬁlﬁﬁfgra%ﬂ'n‘éngtﬁfe MREmePRE cMPEScommon.

el valUe to search the chaFacter by whatever
S§l@floﬂlsl‘tb%ﬁﬁl@§§thb& rwg@w&@@meam wilee feheg ssclified beswl. t
set for the target character. In the latter case, a
[®s8dp f AIGL 6pllistrateg ah bearsple ok e cavtda@ndgoé0t what yesrilSracking
needed, together with an output display neans. An
anepub02neansitingardan ot lodetian dreash amrddfined wseh) ofswilchismcludes several
audi o i nput device, visual input device, gesture based
maprgtcogefa e arcano Qs drﬁqﬁ, grepsu cawageeassqmat@g@/nhitlr@ékmameas
ougfut di spl ay can include a video. screen, print

692Baeiq ¢&Coare gakincatadi byéhe witdadlings gng therrmcr@ EQYCERge arcas

a srgnal out put device, and/or any other output
suitable for outputting a result to a person or
anot her conputer or electronic system [0107] This
enbodi nent can be especially effective in cases where
t he character |s srnple (havrng femrstrokes) and

I g, - T



differences in the "s" (first) value for each {s.e}
pair. [0109] Likew se, endpoint counts nay appear to

wa 2009/0dependi ng on the exact way that the charBCT/E82008/084754

conmponent is drawn. For that reason, different fonts
soneti nes show different endpoint counts. This

enbodi nent can hel p resol ve sugh anbi guity by
associating alternative endp0| t values with the
character or conponent in question. [0110] Exanpl es of
the resolution of anbiguity via alternative endpoint

&4 ﬁ%? pp% ntsela%\/\qhé Hex}%%t{lj ”th% tracﬂln% Il?eiats %ﬁ% Gtso %I%(fuderf@%o

corres ar co

&@Q’P«lg@%e{% g% #in &1'&0% gﬂﬁe %;h] o éﬁ’é féﬁﬁ# é‘)’er% ?&g @ggég, femto

countss, the col um {s.e

m}‘&ig@a}@ar(ﬂ)%b) Ysede%m&f)\kzﬁﬁm%‘}ﬁm@ coxl’é?aéerh%ca%(}?l% , mENE

wi || observe differences in the " (second) val'ue for
eRehagt Srd G048 Uehd@t be apPrtdidfed! Hbv@éi@t thQl fe@td AfRerage area 606
steps descri bed above in the various enbodi nents, an

e adi lieattirclgwidlis @ mased coderagharda@od obn pgcsiepddrge number of
identifying and recording alternate stroke counts

fengo eovdragesaraayb M enaoredcdimbd guihtaygiaen tracksty akedt@oemnacro

and identifying and recordi ng alternate endpoint

ewigmes atict(d. tHee. enp or @@maplanm‘gamge;ﬂr% (g gnﬁpbmny be defined
count. [0112] .The ste providing alternative stroke
yﬁal%@ﬁ%n HRCkéng e 0 9r f&b“ﬁp POYFagEArcnf04- he

PR egiﬁ"dhﬁéﬁ%éﬁ i ne&‘?frei B b

b
Wtsgfrﬂr” R eRR AR R0 PR e 3 FRp TGy el B Grouen
&%@&gg;&@% SRALAELR S0 RSN qmra?&ﬂésg lainal 520 may be

%Q%@bé{ﬁﬂﬁ%mﬁ%ﬁ hﬁcfboémﬁ RRLts afd in Jﬂﬁalﬂek KSie (ekg residential)

over ough colums for two possible stro

RQWBHS crAiBnfBAMN Th BthdARbRIs 1dpeRdiflg 68 kierchOlbctlns the access

possi bl e endpoi nt counts are shown in Table 14, this

eftEl §20)thdcctRecrintind R0 amyi e s3Bied Ibiyhtagekst AodadH0asf the macro

three alternative counts, respectively, and ideally

pal bmbblidsnawbik Eourdly aag one o€ s satroy fémto mdehs Kh@rgadhefemto

Thus, many conponents and characters will require no

addeeShohiand § 1618 thah egselei withio aamtr'r:&mhdiylg usgrdesdénse 530). For

conponents na require several. [0113] éftlonally, t he
saier Broapidotys homedic it sereed et Sighddrhaacro access

olnt aor str alternati

g@&p@foﬁlgﬁﬁ YOO @éﬁ’ﬁ&%&gt bg;q:fgoleg ésaqiglgrzlpglg%sl:sgrvgc? by a femto node
Accor niti r n
(ﬁgé:no ARSI %@uﬁaﬁ 4 bE hip B 8T8 o SERER be

alue ed by the user.

(lf\x}ar&/ %anépat ? \"(Jﬁltl ex1st11}r/§jaccess errn1hal§§ p_agl ng up wll

uce e or e ornt “coun vhi chever was

ﬂﬁ%hﬁ”at forh@Mod@5 | Rl 'BZ» db 8§é‘d‘6’1{‘£ %h%% freﬁﬂgnog;%}' 9he

I NnCrease the”str e or en I nt cou

Lbh £RRVEL miRSIdes Bnake dde &éﬁ@lﬁ%@ﬂh@bbﬁﬁcular configuration, the
Al'ternatively, a separate control “canenabl e 't he

HEElk ffequét§o? BREbAMbYe ofRBGRuLEle BEqURBIGE Y \WRErldPWith one or
ei ther stroke or endpoint counts. This arrangenent
plosyajentibeudtd &y of madio hadd @ fode3p0). a range, and
enabl es himor her to sinply input a "best guess."

[@8IN] Usisomge tibnestsembadessgaiming Ri0mdyare donfigmed od cormect to a
ot her enbodi nents nentioned above. A difference nmay be
pisdarradfemto naglede.gatler havey gimio opdaefrtbe afsoeiaigdeesass ieimipal 520)
stroke or endpoint counts. This nargln of error

YAPRSY ORI ca@wﬁglﬁy Baosyblgh Epectanple.raeneYS itk acsessraninal 520
count is unintuitive, or where anbiguity in endpoint

count enabl es one to construe nore than one

possibility. [0115] Another exenplary enbodi nent is
described wth reference to Table 15. This enbodi nent

can be |nplenented by aSS|gn|ng nanes, neanlngs or

a T T I a1



phonetically according the script systemused. In the
case of neanings, nultiple entries per character are
wWm2a0a0Alch al | oned as nost components have norBCT/H82908/084754
one nmeaning. In electronic formats, input and out put
fields woul d be provided as necessary for display and
data i nput and output purposes, [0116] In addition to
conducting any of the steps d dcribed in earlier
enbodi nents to achieve the functionality contained
therein, the present enbodi nent can include the
Qb ouiing, st eRyabdento! ¥ing dhe sl golgal. aran o
of " every conponent ‘used as”a |'ooklUp Key. e a

gh%ﬁﬂﬂgngB§¥wﬁgﬁﬂgﬂﬁ&g@Fg§ﬁb&ggyy11 onal Iy consi der ed

onetic ement, init y at one point in the

ﬁfﬂ%g?l 0QY 58 GHREACH e SaccbREYmliRGBD dBLMtcd SRINGS B macro cellular
somet hing concrete or synbolic. This concrete or

BB 530 MANENER 65 GAL V. Bt pREMdGetIdkIdL., Ih&efined in a

met hod can al so include recording or associating a
pefierddasadingnist)hehe means tgmwiat 520 ey compon edtcardhinfor the most

el ectronic formats, names are ideally unique, and
pehpedertgorbf(e.gddrtlions feme@nodegd Idansibe aiBettex@ybtans Reselection
shown in Table 15 (bird 1, bird 2, etc.). Searching
(BHRT).rivhichmag imveley piriodithssanting pfasilablgspsenss tadetgmane
could search for "bird #" where "#" counts as a wld. )
whether btterpxptonise Furentiyevailible apd sebssguanb plorimlp aggociate with

LI X
B Se Bl A5 B B e s R e R R st preforrd
SO SE7 e PR B 852 AR o e 1,
%%@%@? terﬂlﬁféﬁ 9%(?1 §olefOME FntoAodesdo %r%ﬂﬁoﬂ%s\@itﬁﬁ% RBverage area.

ar wt aracter make-up and etynology, it iIs
vey| NatAlfahtomdte a9 Me k& tuGABRIn PnieNBPEAR I RoraRMMplet NBiven femto
nmeani ng of the conponents used in characters. IS
esdeadiyeily pedvidd@riaiventit@io cattaif AaddbetetiaMa. 10 déflo¥ments with
up a conponent by nane or neaning, which is
sdvad et ageioetsd Wrelpsednspdatationga piven aames @ndinakmagotligdte served
as the | ookup neans is faster than counting strokes
b theanaipo c¢lt wobile nganrlaisio dedinke sgifadlferhornoglesithegnt the femto
mﬁshing to |l earn nore about character conposition.
peres £710 thsit Fryidenyishie theswiieermndingwseiissidprssiddny pore
conponent out of a table or equival ent access neans_ by
H%@qpﬁ@e@tﬁ%or@o%%@?emﬁy ge Frafristesito mabpionlealor phigast 8k fipde, at least
k%%E;Ln Hhe gﬁse of paper-based.formats, finding the
AR’ JERY HS: SR PETCSHICIHEGP: RS BhiT Wt ers (Tabl e

Ref.er ence_ or. page, hunbers in i an. ar .
B i RS Bt RS Rl OGP Bl it may o

g?felger‘f 320G @losceﬁ@ub%&%?prhpt H&int ﬁ%h@é) is olle 1€ pfb@%‘d‘%ﬁ Service

atabase, al1s one or nore conmponents can

B SRLENRA RovidoR&d KEBf K QUBSLin ANt PHE sEE&HAF e REdpBFar@6r
i nputs the name or nmeaning into an appropriate

péraRhbmB] cxtERied b h@ERBE - InFOARNERRES a (B6:28 Subi®iber Group
character data can be acconplished as descri bed above
(‘1CSw’h eraydehietinakid the 6t of Receshnades (Qf., fdnftd 28HesAtinil biesic a
enbodi nent is described with reference to Table 16.
Erembo avass cunsro$ bstiqitaceos$ wrmmalsnot alinpett dnewliahalidseto nodes (or
reforms of 1945 and the PRC reforns of 1949, there are
elhsastitotask fsmémaodes hiparieaios opprate mpe batsievad totas A fersiorghannel.
new graphenmes. The result of such transformations is
that conponents and characters can be represented by
alternate versions. Thus, for instance, and are al

t he sane because they are used in the sanme words but

in different scripts. It is therefore hel pful to keep
track of the rel ations between conponents rel ated by
graphical alteration. [0123] In addition to any of the

o o, s o .



cl assification such that when one variant is accessed

using the neans in step 2, all associated variants can
wheoodiomphaayed in the result set. [0124] Tabl e BGI/ER2908084754

how this data might be co-related in a table, using

the exanple of the "word/speech” radical . FIG 2

shows an exanpl e of an enbodi ngnt that coul d be used

to store such data in a rel atibnal database. In

electronic formats, a wide variety of graphical user

interfaces could be used to realize the interface that

t@?}gﬁf?%@i g%igtll%l%h %%&Ceg(}sq ggteve%%( %gggqgrlmeo node and a given
SEBQALARALS PRl CAASE- ﬁ&ﬁ%ﬁ@g&teﬂagnﬁ&;%%aé&st hingl

ctronic rmat an I nput™ s can ena

HS$Rb nb@ #ARFAHr B a%fﬁ@(pﬂﬁdétwf%/ nb Ife%tr{c@edec}ssd’éi’dtib% A {%rstrlcted femto
instance, Searching for using an {s.e} of {7.8} would

h&gUhdy toficrdo 8 €¢m@fnode MR NEmSicanh sdiié AAnWYr éBg ,kdv@icted for

selecting W a display neans can display and its

¥yRodiatidn dmlvoracgistiatny.. AQohicobaltd yodcaddl tef@nak femto node on

i nformati on about the | anguages where such variants

whehubeaccessibuniba islhsthbazeddo agcepapel ofvage dn.v Argicstrfemfo node

t he enbodi ment coul d be inplenmented using a table that

miag refeciormismémnedemn Whick pn geegay tegmuakis ieraparerily asthpsized to

showing alternative forns_ in other scripts. Note that

Mﬁsswmef@tee@t rAiFrigedionRasn hisehemyy radesmpy rofritg a femto
addi tional fields or. col ums

@@wmﬁs derpal ds gt apthopige toma?ts 8h ép%tﬁ iogngxeept for
F I , h additi I
P?TBT‘PSSW By R B EET o Bl 2 he 1 gur es-or
PP, Ak PO D BIRTS IR BORGILRY, it or o
Q&@éﬁh%ﬂaltrﬁ%r RELh o bR YR f%ﬁﬁmgf th%ftﬁtﬁ—fzea IEtﬁ"‘!tcc@ésecﬁ@fbtstrlcted

I's elenmental "or conposite, radical or non radi cal
£it6 nBllc. OARREst abdbs@fhintiaPaly Pcfet BRH dcBesd RerRivRY Qhﬂl‘iﬁ@ﬁtporary
described earlier, this nmethod can include identifying
SEARO0 et tﬁ‘sst@éteﬁtféﬂﬁG) nddlet Pend0aRO¢at0ll (dlkay &by términal may refer
regardl ess of type (radical, non-radical, elenental,
wonpesess eégrnonal cloat dpes nikh davepdroiksoarto at@ss thectdideed femto node,
provi ding a neans for accessing all conponents by
¢xept for berbegps dneargéroy sitaattbnpr fov extinmye.suelefe? Wnweds fegnsn access
frontthe | ist of conmponents to the characters that
teominal that deamnothiets thheredentialsor peunisype ta isgistes 854 the restricted
%W?racasrs associ ated with any given conponent. [0127]

9 ng@fodi nent can result in larger character result

f but can. be beneficial.in. .. .
E@?ik wiiSr & t%%ﬂengte i fisg s BrEae %%V'ﬁt%%rf@l'e&e@ﬁw in the
%’letto a If'entattol 1{0 Lt hoﬁa%elaﬁﬁ}elfn%{]edolfg%t erlfee qgaq% plCO node may
aracters, regar 15885 oF enent

gr%rvﬁieq mﬁ&%&ﬁmﬂﬂaﬁ@ﬁcﬁ&@?@%?ﬁl n%ﬁtr cS@&a%ﬁarQa?l p(trl'gxaﬁtﬂle a pico

ases ere researchers r exa

R4t aFBFREHRY, § BHAL b%snodg ?b'e)ﬁ'eﬁhéd foy ﬁ“g‘t\l’eﬂ%bésg Yerminal,
from previ ous enbodi nents of e inventions

ificdasled, such that nore precise | ookup keys such as

core conponents nmay be alternatively used, then this
pegepi meXtvicans baltigedeceascomhasitatiodsgstein minesimulthisously
what ever reason, a user has trouble identifying which
st @bmorungatien ¢@mpahpletwitdesssiecas teamimabk U teytionkd above,
el ectronic contexts, this enbodi nent may therefore be
e@hfttr@un@dn@d:mumaatp mithaing oy mefe basaptient via aypsrpigsions on the
used_ si nul taneously as | ookup keys, thus further
feuikdorpped Helgnd ughink gevrétealeréé diie daynkinereéaatethe
process. [0128] Use of this nmethod is simlar to the

ot her enbodi nents. To find a target character, one

uses the neans for accessing character conmponents
according to stroke-endpoint classification, and based

on the result set, one can flnd the target search

e -~ ar o s



an exenplary data structure that could be enbodied in
a conput er-readabl e nedi um and that woul d provide the

WO 2@vT®$8 achi eved i n various enbodi ments descPCDES2008/084754
above. In FIG 3, table names are shown in capita
| etters, bolded field names represent the key field
for a correspondlng table, and lines with arrows
i ndicate the |inks between thé’tables. The rel ationa
structure between tables is such that the head of an
arrow represents the "one fiIe and the tail (origin)

gctm}nh 1c£1t1{heln{keﬁ5neﬁﬁ@ ﬁ)a??ets{a 1on %{e { ir#t%alléélngdlt%g]uaf;ﬂ%refers to the

0O acnl eve unc I Oha SCri
I
R R %&%&@%ﬂgh@s@amam o

M%M%he@kxﬁw&e-uﬁm 1@%& Ip eQ%tmﬁPﬂ@le! dut

the ability to | ook up characters dlrect

sIMIKO RdRAI B sdtid SthtOfpe afsyenPr ovi ded, and the
CHARACTERS tabl e can |ncFude fields conprising the

fleaspct ex MIVI@ lsfstera eaiptayk end Gplo (V)i teAndmitaunebnams and multiple (Ng)
endpoint field. In addition, to provide for the extra
rmeige antofnasrfpodatatremmissees 4 MBdOahamet Framad bgithesNy transmit
stroke count, an alternative stroke count field, and

and ¥r reseive @nten@rrsanfm bef daspripossdrintoeVsaadrgndent chargyls, which are
Sear ches for val ues can_be conduct ed usmg}§

et

PERES %Iéect/taraéégat{arl Plrﬁnrlrslﬁgwtlfﬁei\@.%md%t% gk pf

B AT corsmagitRgs i raksiopn ThesinE Sesiimdapevide

Yt w@o%&w[@fgﬁﬁeﬁﬂg&% Sl oy FhRRN Do
SRR Rl R P AR LGS s e

Eg' gin a mninumof stroke count and endpoint fields,
t can additionally contain a set of alternative

gke ONMAE RGN MY bportiteHikisibedu L rlﬁdt uenc
@HZ?&CTERS and %ENPON NTS tables is CHA C&NP ) i Y
WS QUPIOSEDDR).t T 4 EBDI K6t HRMprad AR Yevesk &hk@ﬂansmlssmns
bet ween characters and conponents. [0132] Finally, to
areaini the saniefrequept eregampoahat dhstec ipeddityrprinoiplcd portbatgimation
nment i oned above, an additional table conprising
e thveEnwsligls(fopyasd tiokpdnent! $one the upEink (revérselink) channel. This
nglcally, one approach could be to consider an

Herile 2a9ssawiis ¢ exfract garmibbeashsgensgror Re the dayyndink when

conpl ex conponent, Accordingly, the elenent field in
Elpétﬁrtemeatea?maéa@aﬁt BAGHPEROBY | st of corrponent s

o 5 A B TR e s

BT 4y G B E l f ic
| t

L A T S

EXMPNS cRfbodrRd ﬁfaﬁ? Gb&%'be&'ﬁteéonhtﬁfcﬁ&ft@% HEYSB, @ femto node

t he klnd that m ght be used to in accordance wth an

s ahdRMte ndld $10BIAkidRPlOPESH riciit®bfiAE festRAcBN M sAerminals
user to choose a search target via radio buttons, for
83 eC atdyermfttddan asdoeiattghndadtalni €dnpih érhto node 510A, but not
non-radi cal conponent, any conponent, or character.

Witk fersrnoclard 1 0B e hilewoses ecaemetconinalsr’@ 0BeR0Eare petettedto

whet her strokes al one, strokes w th endpoi nts, nane,
aysogiptgrang gompsmgamith fenitp Goda ) 1¢ dyt notseiths fepvandde k.

the formof grid-shaped cell matrices, Cicking_ on one
HEChEe 2 0Cnare met peBIffad 16 @pSoCkRNFORYNEHEA( With either
boxes) can indicate that the target had been found. If

the target was a radical or conponent, clicking on the
target can then produce a new set of characters

contai ning that radical or conponent. Such a result

set can be shomn in another mnndomr though the

Y T 1



i nvention and useful with enbodi nents thereof could

naturally be provided. For exanple, it is possible to
wW@l20099®638 gr aphi cal user interface such that redi/tvs1008/084754

and non-radi cal conponents can be displayed in

separate tables, such that both types of conponents

coul d be used separately or in_conbination for | ookup.

For instance, one could searchOfor a radical usi ng

search-endpoi nt keys, a non-radi cal by search-endpoi nt

keys, and choose the radical and non-radi cal which are

Pe%%th nfogéérgq OiAn n%@&e S te ac gfsaﬁbﬁ rszg@%% eogsg%!lgt'e& gvlth § macro

conponen ers coul
o4 &b &5Hdde Bﬁé ?Iﬁh gﬂ Sor%HMQI‘ TS n&@ ! aﬂS‘JhHﬂ%s ?nce (got shown).
mappl ng o ct er “conponent’'s, not typica
ARcSHHR ggﬁ ebnelcgelivaaRbmeaia rr@s‘fﬁe@t[ng%%%@ssl&rrﬁitﬁég ti‘e°rnto nodes and
identifi'éd as representing the various graphemes
L6 NRRIMG R Soss E@ehali il ay 30 € AR oaSink@fdrin@for fdM@ming conditions on
classification nmethod. In addition to the mapping
{renptidk agy) dowslélki , one or nore special fonts or font
addenduns can be prepared. Using current technol ogies,
{0978] spllplinkdamnmanig cal recurring components as text,
one typically encodes them as user-defined characters

EW7Phat Hhainy cefnexompdi, 3p1 byedBoringcl.eetdB) Tisi e path 1OSS between

technlgue is already well known, and is acco |ISh
ff»‘ériltﬂglo hel % aad e TN é?-@‘«?v&% aggspt reélatqab 0D, respectwely In
tgflf}g}: 8k ,Sg p@aegchhgfafgf%? TélElII? | ﬁtﬁg é\%gess terminal 520D

ﬁ%eclt 0 Hs e TR o @Ep}:}fﬁases%%ém% i S (P fanfning) at
fsy6! R0 e%e@t% | wﬁ@g@%hﬂe&rﬁ% ofl IBRE, KNSR A

or a C
fe%g %éigayl ()Qe qﬁsthl hnj< ktﬁat%nr %%1?@1* access terminal 520C
non-radi cal recurrin one , or character itself.

2NsBts o Gs IndXAnmAH &be@nﬂoﬂﬁﬁéce@x‘edr@@ 6 ceess terminal at femto
corresponding to the st r oke- endp0|nt pai r val ue can

yod I 0a mey bothehasaetiass mat ching the search
criteria, at which point the user may select (or click
on) t he WEGAT 620C hafcatd eode 319A)asRs..whieke- (Phe LseaidBh
target is conplex, conponents may be used in
98] natlh somecxtuptane cmbadinmntss Wepadaecon thestidnsmgtepower Ps, the
The search results are displayed on screen, and once
EH@ftaaquetemglai oMd at fgdeaeda éﬂ)ﬁd@@ﬁ bp g Vénsler@y@aatwe value due
wher e appraqpri ate. éo 37] Because features of ot

dieFeenY i 8h Lak s 3uded jREBEWR ROMH 1t Fiferre fo as a highly

S possible to | ook up components by

V?ﬁ@”#ﬁg?ﬁgﬁy name, typing in their meaning,

ﬁﬁkﬁf'n%x%%ﬁﬂﬁhfﬁ§nendpo'nt val ues by either typing
rckrng on a matrix of nunbers, for

ﬁiﬁgﬂ}g' €3 1&9%%%&3%%{@@@5%@%0&&@&%” &thEXn ﬁ'l er than Ls.

als, whi¢C usi ng stroke-en

RNl EH enad SAANRRS Wolle Is30 A1 BRIAYR Do RBLs QErtﬁlﬁﬁt 520A it may
poi nt the user can select or click on the desired

ENRE 3Ldc8IivOINtGIRRBEHI Jahﬂnﬁ%ﬁﬁ Qeébst wirkRl 5200 effRtvely blocking
| ookup process. [0138] Another enbodi nent includes
thestiapyonlaf dcratochaald SApBait atetss bamiinag 500©. dh thik@ownlink jamming
nmet hods of the present invention enbodied thereon on a
wnehtiser ther reacise @V ifdi Migmimcoeds 51@B tdeacapyateahingl Y2@D may be
the Internet. Thus, in addition to the nenory, i nput
ﬁﬂ@ﬂ@fdd$§@kay means, character mapping, and font

addendum the font can be downl oadable to the user,

or, alternatG/VErptoced B dHBStaRsbd-mréBented (€B)

non- encoded format for exanple PDF. Subsequently, the

user accesses the data via the Internet using access
techniques. In addition to the above enbodi nent,

anot her enbodi nent of a method, system or software of

the |nvent|on can |nclude u3|ng a meb serV|ce to

o N a Y T




| ookup charts and classification tables in accordance
W th the present invention. This enbodinent is

waewonpleished as foll ows:identifying conponent BRCHESNE$1084754

and preparing their mappi ngs as described above.

[0141] The nethod can include obtaining a |ist of

characters fromthe corpus for which charts and tables

are to be provided; and usingzﬂhe corpus characters to

generate a subset of characters, conponents, and

relations fromthe invention, such that the rel ations
onpeun r xtracted. r t

RB3E° oPuE T S RERT e SRS sE RS h R P SIS T be 0 very

' : tq t.abl t : :

e o o TR MRSy PRt DB opy gty i

s toak b Yhighi{PhSz 800 a6 BN o Rik/act s out components,

characters, and relations that aré not contained in

10984 F or puSufth@Mrabiecaibhdi@erb@dy iefuded raeReHHS negative geometrics

characters, and relations contained in a conplete

withbwmaadeaditating fbibifieatidnat toa tixo mypb@tion i ofp deprenddat(iegicy) access

of the present invention would nost |ikely be based on

toninoete, Thaefoex ahpl dgsiralloug tho present\eseyplagy gmbodiment to address

character sets could also be used.) Once the subset of

téarerenes midigpatiobiamaesative geemetpies dypiglemadiicgtion processes in a

el ectronic context (partable _electronic dictionary, )

oo rade) raffigsriBan deduireg |medificagions tto cagsesseterramglsed Aggordingly,

a pr.inted versi for inco& oration  int

o ki

Hive acoraeiniss HUBF PELK G ddvgHink e drsdrably geesigagegpding to an
0144] Th : d, to inpl t d/ t hi
oA GdsERa bR He. dat abase. and pr ogr anm ng
t@@ggag%&&hﬂg 1539 FRS ?Xﬁ{ﬁp'vﬁth ﬂ%&h%k %feg&%'e to FIGS. 5A-5B,
atabase as a“repository for the data can be used to

gl?’éﬂeﬁﬁdnts lilct:lgtirl?%]toecﬁp oe! mtﬁm-s‘?&?in Pt Inﬁll-%@eﬁ.hg o &lress jamming and

ctronic sting of the corpus character and

B8RELAL BHnTitiesS 1iBCHE 0BScAbed B hitht egetslat ahe VpRsert Obxemplary
exanpl e, a set of scripts. This is straightforward for
sabedinensSkdck Ingdhdd’ dndeappsansfto drévehajdnoniak dtrRbase geometries
t hat handl es Asian characters. The resulting

siihe dehmsteeims acdmullhetectie us athpisined daka stasioh odepboynents with
dat abase mrroring an enbodi nent in structure, but
woticsddrdicagpsonl y that portion of the data that is

Fertinent to a desired corpus. The result can then be
003pkf erlp@a cxemplasey fonipapds denlexmens scasrage ragHycsignals (desired or

context intended, or printed for use in printed-nedia
Hﬁt%%qr%ﬁ} p@g,qoef Riciagy by pptare rvblfﬁ 5]1514@%% h &FongnBisAitigR#H component

can.i ncl.ude the deyel opnent of a teachin st em t hat :
B8 oSS 45 B R Sredl o oG Bl RN B g multiple
ree)ﬁ%etreidenct%d o &l ooorf eag'rgﬁlrgrqgnqis mamEs e-l;:riaillﬁl A d'a%lrnrl'or is{%uations
|oneneH?a ioh o proPoiypes f theppreébnp i BVEnt For ’
SRR el QRN L ACRTRBRINS [ coBp il S RV, component
bBindBpre@ssi bl e to identify conponents whose endpoi nt
counts vary dependi ng on which font is used. In this

FUsoHi MeNy repkdiBSed BYH1EIOTE2,0f fethtbf Addel $10CamEsuGaly Hstens (i.c.,
placed in a chart, with their true endpoints circled
aicciothedcsbRitndhitghltlicghagidus wiatdieerl eanfingati@lss @escribe  herein) for
endpoi nts unmar ked. The conponents in the chart can be
tamberistonsyfrah modess smohirtatus? e idpepmsenval byeguerY V@4 ctharfemto node
of difficult cases can then be used as a study aid, '

$ Yt desgampéself po 2a@ps miobe Ehar tramsmissern) G emntascess taraiinil geg directed
difficult and anbi%yous cases can_be a starting point.

toothe feraoriodg St Bolisthe Hatecicd de4estiBObS of Bi acecsy (igtannag} is directed to
correctly identify the correct endpoint count for

i nportant but anbi guous conponents. In this way, users

can use an enbodi ment the present invention with

greater precision and efficiency. In printed nedia, a
separate table of difficult cases can al so be provided



t he core-conmponent nethod, and the dictionary itself
is organi zed by core conponents cl assified according

W@ 2000/®6$8 r oke- endpoi nt nmet hod of the present PCT/US2008/084754

invention. As a result, rather than having to use an
internedi ate table of core conponents to | ookup
characters, the user can searg the dictionary
directly for the target chara [0149] For speedy
| ookup, indented thunb tabs |nd|cating a stroke count
value can be provided al ong the side opposite t he

n%&e@g'tc }% bl Ho aglito Sﬁ{egk%s r%&%tSGn% Ql’ocl? g’g)6t %% iferference

r sec 1 oni’n evi ce can rovid

hﬂt?%a%% s E&g&‘atsﬂ&nc%%é %?éek@&ﬁm A E‘a’ﬁ ta cé&éd%‘é‘ce%?%%nnal with

I on start of eac S. e} subsection,

ghohbmball§oedle | i st the core conponents with the|r
correspondi ng page nunbers. The table can al so

(U088 - I X LTefeeent HyCQEBYNENRS PR | oddl SCONAHhYL odfpares a
having the {s.e} value in question. [0150] The top or
churatterigaic gé.p., pdwealehclpafithe weedss proba f§isdeddrnsnibg éfCthe ohlaracteristic
can also list the core conmponent s havi ng that val ue.

ifhd al suficigft tiveslwl¢ vplotloentudt ioanteffalchoamttthehomdégmtomode. When
which they are presented within the {s.e} subsection.
tenaccesrprob¢ dapg Pt grrceh gni interigeingg thigsholdt thepndst wegrasented by
hol di_n italics, or color-can be used to indicate

wqpléﬁ ORI TRERAITE ML 2@ PN IR @cpresaTE SITICE She ehasadtasinig of the access
BRI “”ew@%anro%%g sIR Pl Mot et ehose

FOBEL it SRR PR ph Y . B SRETHER ol receives &
eac%l%ﬁ%tfon%a(?g R h%n% ﬁ@%ﬁé@é@ reshgézgdcewé}rm)@or otherwise

arac ers s e Sa

> esi 3@)21?11{ traﬁﬁﬁ‘f@ﬁSﬁ ?rroﬁt e BOR %sdo‘cﬁ&e%ldacb&s %rﬁf?ﬁal @&O th% home femto

strokes. If two or nore characters have
AGEES 10WPBREs Rant- Rt ¢ S HIrokRRal thdiRMhi KA 4A8 réddptif®antennas to
ordered by the traditional radical order of the
stes dgalls Polatk of signhlst(bg.,r Rslisylva@lardahé nomassocfatdtaccess terminal
constitutes a radical.[0152] A special table at the
2dothesoamtinbind tydirdi. ct i onary can be provided to |ist
difficult cases where the stroke-endpoint system m ght
B8990 f f iByuivay tof cappble, heanh-feroung dicy, baant-kteerinig) gnay be performed
attenpt. Traditional indices nmay al so be provided,
usneg adregrizadtorrdirccionl (. switthad keem) wptonag cenfiguagiipn described
%hg [0153] There.is .no partic Iar restriction as
T EpTRing A EnSEISSion, SR DERR aB4(aR nuHAre Fespptiongsignal beam

ot L E SPRGRGA b 3@5&6%50%@11 mgﬁn%ﬁﬁ% .p‘fq""vﬁ@%ipﬁ Fkeited Radio

Pefalﬁeaﬁ:ctge(wl 1Ctnla ere Y{gdu??r%&?r‘oglte{tﬁ Susa 656 frlorﬁ‘%/ el ma\{erlsoag and A/D

? tlfbgfoﬁ%’f tl"f'é"fycgirvelt @fﬁch'rgs%lts [frgﬂ'rfr3 er Iﬁﬁltg t@ﬁmocfe’s tP‘Eu’thermore

okup a character, a user can

chanBel & c‘ﬁré‘c%@al%ﬂ@ﬁlﬁe&&f R IR @A4BIO8KE RIBwRTIAIPKAd uplink to
count. Using the stroke count tabs, the user can

Adingdh Yncafie\Breatiorl cOMBs RNt fof R6E in%tl@fmlt bigediofs.i onary
contai ni ng characters ose core conponents have that

[009Y] St riakepresSitbd babkckr718 odmvidinta gike atke vl @Realaansmissions, as
further direct the reader to the appropriate endpoint

wall ue $raffvd ¢Hanaclttednsmisatong afcany{ sregfansmigdciccading tthieag-forming
both the correct core conponents and those easily
srichdbatsminiimel dnsret vatirectedepwands tihnaedfyeramesispyjatpd gecess terminal.
nunbers. The user can then page forward using the

hi ghli ghting key at the top of the page until he or

she finds the core conponent for the character. The
character will be found readily enough within the

short list of characters represented. In the few cases
where a core conponent family has many characters, the
order of characters |s further deterntned by the
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recurring conponent character encoding 622. [0156] In
operation, the | ookup nodule 602 is coupled to the

walawabases 604. The dat abase 604 cont ai ns char aB€BEUS2008/084754

core component, recurring conponent and
stroke-endpoi nt Iinking (association or relationship)
data. The data in database 60§ i s based on the
character domain 606 being pr ¢essed according to the
nmet hods of 608-612. [0157] Once the core
conmponent/ st roke- endpoi nt/ character associ ati on data

Stseerllfg%%q an(g%gst%%% agglyay%orhoohc%) -a, ggteg a%?gss Ctgjilmnal dresults in

acce nres onse recel

}’ééigcﬁ&lem tﬁ'é)ﬁg alild %éofn‘rf‘éf? e@as A %ﬁate&- ?@cegsotgﬁiﬂ’lﬂalnod ule

can gene at e outpu ata frromt

fbapas ey H re@é}ged BEbIoRR YA @&ré‘c‘ﬂﬂﬂeﬂ%ﬂtm Gla&eA ¢4 ve4rds the nearby
encodi ng 62 The recurring conponent charact er

ROCODAGcB 2R cEBNCiiAkUSR) adial t thenatenfi @OARELIGHGH a&E €kéctorized
to represent the core conponents or other recurring

saopos et sull-ftedringr ®ith aidapiivo geded arags)t dsséribed herein.  Therefore,
conventional |anguage encodi ng schenme. For exanpl e,

when peesroriateg acorsp derennal SRAragenpts tervondiungea2Rith st bome femto
i ncl ude core conponents and other recurring

esirpdHk e assapidtcd ascese iemimd ¢ asbevanrobbras vedhpoatdar faffic (c.g.,
in some cases are those conpanents that are not the

YA/ ER) BRPBREHIONS WhPRHaMBISH BYithp pEena ansessias digaythe nearby

i n conventi onal encog ggi Thus the recurring
ROhpORTAK] eRcES R rBmas i gm@g%% %?PH\?F}%S a means or

[P35y P buui RhEhrsin bk SEaleSt SvaEaral Sprpanas AP can
N s

ase

{h%r ﬁ%‘hﬁ Qﬂn%nf( QI'agSInlSQ‘lOH rf‘r{kﬁ qge 'naﬁI % cf?xteﬂr z',thEﬁdterrmnal6 %toone of the

dictio or an e ctronlc Tornma
fifeithas, APTRAL Ql!irn Bﬁ‘nﬂzﬁ%hﬁl‘[ ehReibh ABbsm Hisdrin@NahY, tul off receive
t he Ilke) In general, an enbodinent simlar to that
fmousn (nullkstdering) (Iiﬁit}hatamérﬁlal l'y include links for
recurring conponents as part of the package. In other
099dE, eAecprootedlil yudrhe 1pr pdyiceinatf (pagesacaper waged the femto
of i ndexes may be sonewhat avoi ded. So, for maxi num
hodse  Uncbmimdteyi the, seatodizatians nulbnhghe edceuedirection to determine, as
flexibilltg the user should be able to | ook things uP
fe@msemg@,gl lpglei 7%,1ﬁ@e gtrom&gtgdesnfcchgg?ssq_glatgq APGEEY ‘@gplna 520 has
[016 ] 2) by core conponent; 161] 3) by other/an

Pr ﬁf‘gﬂ@&ﬂﬁﬁoﬁé (PMIfURIGHPD. 4)I?b%§ l‘ﬁ’a]f?é?l}?%%ﬁ} ﬁ@e%ﬂ(ﬁ the strong

ﬁl?%p g %&Péafe%rﬁbe)ﬁéh’? el C?ai{ %ﬁ%ﬁﬁ@wrimﬁom
conponent t hen flnm

d
I&@r?rf)lonenl%tmue fogera] 1oh wAfhsornma (rillreeCt n%ll rren Caélgi rle%eai g8 represented

ﬁegga( I 1f Lﬁ%hggu?e V\E@Ei@ﬁeﬂ% stﬁh%%%n't f"‘flels}?nox;rela' a?ld exceeds the

ture can e us e tar aracter 1s

RSB0 RINEY @prel@se £Hy YINEROVB, e %@mo&@l@&ﬁraﬁﬁm the transmit and
features found i na common wel | known character; and

[2di0d |se@dripHion etulICiddrinig( & fbprestited ik 8ickiT0aln th@)@lrectlon of the
[0165] FIG 7 is a block diagram of an exenplary
codepitEliorsysbanet hadescrminal $ed to i npl ement a net hod

or system enbodi nent. The conputer system 700 of FIG

WO9RE| udés @ope-oxaslorwitORfemucententdliGy SEO4lustPatac &sstornode 510A
702 may contain a single microprocessor, or may

goeringi A racqgyurnd ittepsioft sebtorieproncels on gh¢ Gireetiont piyupi-agpociated
the conputer systemas a nulti-processor system

MeRDS prmrpal %%(83/ as longpsgigntassqaipded aeoesolsEmaabS YUY avap gresent and
execution by processor 702. If the systemof the

present invention is wholly or partially inplenented

in software, including a conputer program menory 704

can be used to store the executable code when in

operatlon N@nnry 704 ~may |nclude banks of dynan1c

o s AR A



conmponents may be connected through one or nore data

transport neans. For exanple, processor 702 and nenory
waoes1be connected via a | ocal m croprocessPCT/D808/084754

and the mass storage device 706, peripheral device(s)

724, portable storage nmediumdrive(s) 712, and

graphi cs subsystem 720 may be gonnected via one or

nore input/output (1/0 buses 2% Mass st orage device

706, which is typically inplenmented with a magnetic

di sk drive or an optical disk drive, is a non-volatile

ﬁlt OI{ %gl%e %gl\fl Gfh tfe %B&)c{ Sﬂﬁ} d h%n%%gx asgocgat&f éécgggstelfn?mal 520D is

processor h arot her enb

Jols [ r
%F@%@#ﬁ% SNSRI RS esé%ﬂf’%@%ﬁf}.@%ﬂal frapsmit and
mRthed of the present invention also may be stored in
processor 702. [0167] Portable storage nediumdrive
f0b36ppermrafy hdtidddnykimCthicOdmid thdde iPefct@it @ sectorization null in a
non-vol atil e storage nmedi um such as a floppy disk, or
parhievlac dirpetioay; -if ehdtabdre amdadsoriated dcopust teandlatsuﬁmjtm the same
data and code to and fromthe conputer system of FIG
diredtiondhey wobddixpenencetdutagaet Mawrdfiglyhen pxasmaty embodiment, the
Invention is stored on such a portable nmedium and is
fanpatnode 5tlﬂémm@@tmtogy@mmlﬂgdl)vmlom @s g stagigeundesired non-
storage nediumdrive 712. Peripheral  device(s) 724

may
a&se%@é GRS teylaélab&%r?ﬁm% @ngd @b)p%’rllf i &bw&céem%tfﬁnsagsswn from
n i nput/ out O face, dd addi t
f ﬁtoelf’aéﬁ%ﬂlat? a§q5 %W&zﬂ@aﬂéﬁﬁ 8¥Ce§9%f‘ %}511& sﬁ&ﬁngéﬁaﬁrﬁﬁwd at the

devi ce a, net wor

REEAPY S MR e b R sgPshiS sl MebP ufobrsofpm desired
sBSLVeé'? #Cef? Mﬁ@s \QMdt&? ‘tle hgcog[l‘tqgfaa%]thé %)ljtﬂ{o Pode 510. With

evi c ovide a user

ﬁe%rl:ncc?l 3PEYG. %@"1“[ GELSthd ?ﬂa@ fglﬁi’o howe s 3dufd W rﬂ)uﬁré:e'a' tb steer a

keypad for 1 nputting al pha nuneric and ot her
s R(ABéA Al t&Wards RBhAkIodtteYIceR, tehHmAl 8302 s[ﬁé@scﬁe s@nal from
trackbal |, stylus or cursor direction keys, or an
n@m@ﬁo@a@ﬂ Ut sS tfmiral SPIA FndPCRy Mohgs MCRnEeMo&ES1 0B steers such
provi de additional neans for interfacing wth and
exagatizangn nhhi tevedrde dowhssobietedraes@n terimineg 1320 Anthelspctorization null
order to display textual and graphical information,
wheldoosmingan sysgearndzOGdehsdeiagd &cewndtmed 5g0BEphi cs
subsystem 720 and di splay 708. Display 708 nay incl ude
H0o hod@ # 8911@1“@15@5? disetphpogyme P@uyf #e AR sprppot determine the
di spl a ot her suitabl e display devices, or
fiseHbe fOé rtL_%I rrggifeéwq%gfror{l b n@héﬁﬁp%@teg agesss 1¢rgingl &Gigp ety strong
executi o nti.ve. et had. hi.cs sub .
J;%m,ng Bl g %\i’e@ﬁwa@ étp“rﬁné‘é}f PO RGBS ThPeam stcering
%l{cf) 11 eeesfgltg g gllnagfnglrza Uk Je%elve %I}a gu%hc‘)[t %891{ a?spocé}gteg g%‘

Ld?)b@]’ fa‘i@eﬁ‘exﬁﬂg/ Rw bSPi(?VST%TJEieRmih” it tx‘gfb‘i’e&c@. F%S. 5A-5B,

of a usef interface e disp a provi

Bha&idrs atlaRRPl RaLLOSF dﬂtlrﬁlgﬁlorﬂ[QB 'ﬁ‘aﬁsr&ft pbRer & §§&Héad channels to
i'nvention since thenethod of the present i nventi on may

heirels f]@rﬁﬁlﬁﬁg AUChRRAES poRldti¥es! Wipll tRNEREREdlih s#g detal€ The present
use of the display 708 and the input device(s) 710.
Jheenyrstembotidneft skGmethodb a0d iappdruite so prevanidjamnsiyig ta@dnegative
722. In one enbodi nent, audi o system 722 includes a
soumdricsansing bptimized ¢ranesit gudico leicpnal svdrhaath channels in unplanned
m crophone that may be found in peripherals 724.
asdistationdeplpymenie. system of FIG 7 incl udes out put

devi ces 718. Exanpl es of suitable output devices

i ncl ude speakers, printers, and the like. [0169] The
systemof FIG 7 also includes a network interface 726
coupled to a network 728 (e.g., the internet). A

renote user or system 730 can access the

classification and retrieval nethod executing on the
processor 702 fron1across t he netmork [0170] The
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dictionaries, translators, or the |ike), workstations,
mai nf ranes, navigation systens, and the |ike. [0171]

Wa\RaoeoTmils ve enbodi nents of the use of the netbPETUS$008/084754

the present invention in conjunction with the conputer
system 700 further include using other display neans
for the nonitor, such as CRT display, LCD display,

proj ection displays, or the | PRe. Li kew se, any
simlar type of menory, other than nmenory 704, nmay be
used. O her interface neans, in addition to the

ﬁﬁ’)@ rticnc&tllgr {h%ct?%fsmrirrﬁ}%owaclrrsg?litp St c?ﬁicad %langé.lp gn(fl td?glatransmit
g&%rco% eH (bn@éc %ﬁ. %?’s%ﬁ ’bagerda(ﬁ#tQﬁldlesncﬁtrX%%‘é Ci*éfn?ﬁ ho®. In order

|rect|on a further enbo

fa;eﬁﬁ,%naccbg@\f&%ma@ t@éoaqlre BEHRER R irf R TRULET wRERIRABeess terminal
product which includes a storage nedi um (nmedi a) having

isnBdingl ?&m@lea 5t QriReeHbBL Feafy hédd EhaplrO@H & a8sde@iipH! €fe overhead
to pertformthe nethod of interfacing of the present
thuneelki(osg., chnenet oomege dmdhdlsnscdinad pdbtidenchburid bsadedst/paging)
limted to, any type of disk including floppy disks,
opy i alindi sklipldvd, EariR@VBumhergnst fime optics ainddinstheds for time
RAMs, EPROM EEPROM nmmgnetic or optical cards, or any
oy ofingrati @n@mnlctml e Fanhermoss, ithgyedrbesdr dhaheels may be turned on
i nstruct.ions. 0173L18tored on_any one of the conputer
PRIx PSEPECH iferRermbln af)the §1Hb03ffllee’§‘é?ﬁ of thy @ptacked access terminals,
|ncIud S soft e for cont oII|n hot h the hardware of
fchéhaéé %ﬁéﬁocﬁf\fﬁpi‘)@c&?%ﬁé@%% 28Y 'CEpuPagng Mmessages. In’a further
roces and for enablln t he uter or
Fﬁ‘ﬁg&gﬁﬂ%e% (1o p8Y X Py bR der o ot her

| J1o eé)c%:, 'ﬁiﬂélﬂ afl Q&Mee\%&‘ée.t c%ll%fr ggﬂ%@ﬁgfgts %c ¢ may be no idle

gérmd% ¢ht bow Q%%E%E%ofjfeh}fﬁ Eécle t‘B@ %@@cﬁ Stb{ %h{%%%lﬁgfix Everhead

ppl 1 cations mat el y, such & read nmedi a
Endnh 818 farhRfloUea st IR fréMRIR f@th n@@itfv@ rg@blﬁ@trffcb eArRIriRglyofin
interfacing of the present invention as described
atovitary[cdibbdimdht dSRFibeey method forSySingiMing; @fan X §UiveNtr dverhead
nmet hod as descri bed above can be a portable electronic
sienile &.s Uit agynanend oadcastipagi mgathiaome | Qfwionrtkert koan anied call at
of the follow ng: a webenabl ed device; a wireless
t &ratpmode aichiias euliplexing oAppdrbeadmignats i¢ nytpracticper sonal

dlqltal assi st ant g@%A% such as a Blackberr%ééf,

L] ) F@éﬁﬁ%ﬂ‘l}iﬂﬁg‘l TEand WGEIRMA petworles, pregibited| cpannel (e.g.,

conput er; g q@ |l e.electronic dlct%Pnary a | aptop
rehgp ted

B g@r sye }) SRiheetiyres 36y 1 6%&%96@%}%@%&1 on

tabl uter S one; ia r rder su

5%01%6 %{Qéwefea A e 38%1? sl GERY ARhis Rt some
gﬂtal dia er such s an |P 9

51Iga )f/'lé:armt orclrgnce Irl gﬂrln arc mraCérao qu Cﬁl([% yrncnts Various

g@@&%kgﬁngueﬁrsonal naV|gat|on deV|ce a converged
evice, or the like. The user device can also be a

deskt @pDﬁQ@qﬁﬁfcdsé&i@raﬁé 2 LBMeenait B8 VRIS At@uch less in
conputer (PC) or an Apple Mac(r). In general, any now

known or | abgy (cdeveligpasvideybE nitb oasdd dr&fltooefrcas (e.g., cells)
devices that can carry out the functions described

above can kevidseby wakcto @il &b dodente. of S0dBempx pst@ndss compared
i nvention. [0175] A software enbodi nent of the present

i nventi on talt0dB ipamedraseetiulaodepleypest,ed wi t hout

charge, dependi ng upon the application provider) and

downl oaded to a user device via a wired or wreless

networ k. The AppStore by Apple is an exanple of a

system for downl oadi ng software to portabl e devi ces.

[0176] An enbodi nent can include a nethod of

systematically classifying the recurring conponents

found in Chinese-type characters, including both

radi cal and non-radi cal conmponents. [0177] At | east

one enbodlnent can provi de a net hod of |dent|fy|ng a

o e g, Y " . Y 4 o o



[0179] At |east one enbodi nent can provide a nethod
for 1 ooking up characters using nore than one
W@ wsoitetent conponent, regardl ess of whet her PEEUS2008/084754
conponent is one of the traditional radicals or a
non-radi cal conponent. [0180] At |east one enbodi nent
can provide a nethod for |ooking up characters easily
by their {stroke.endpoint} codfit in cases where it may
be difficult to determ ne which conponent constitutes
t he traditional radical [0181] At | east one enbodi nent

can ph o¥h9% gmul%ne{)us \6 a@gvéj %f&% %‘rgﬁneﬁ? RY lf'gv%r in cells

based™on Si np er %o vice ve

[0182] At | Ly 5 ﬁﬂpq{éﬂdg? ancﬁn é?fsoé’e&'&*@ec?bgg{ﬂ%@g cell access

R o

for using a known“character sharing a recurri

core COMPOR&H ( M@tW12&@n§%ﬁ&ﬁﬂﬁ&é@gﬁm1ﬁB@LaCter as the

starting point for search, whereby fromthe known

char ag! £¢ dis@SeddVore, el theCOMSS hddeqbltriGOMRBBERLSH ralffcments,

from anong the consti t uent conmponents, one enploys the

shar ed com@nent gasmeério®edisbd commlen forf fighntg nd dred gda@mednts unlike

target character. [0183] At |east one enbodi ment can
provi de a fortnmoed fdfacsesaede de@dyrhérgs.| anguage, whet her
native or non-native, to better understand and

appreci ate character conposition. [0184] At |east one
enbodi nent can_provide a nethod for, | ookin

u .
Eﬂ%%hdﬁé@ﬁe étfﬁ%s%t#éﬁtcgn BySWatfe Ve Wéfﬁrﬁnﬁ @pgp@ﬁgs]’vewemngs for
ea e e nt C ov)].de a ]
%‘?‘rﬁ TG SR Pived 10 %%1%? Pif@atq Bwetﬁfﬂ ggngrally will have

S% Omy g asﬁ%@%ﬁ% nsﬁ S PR R Ry RRB g henncls o
d‘p pegtogo@n{flﬁlelﬁlg o&zg]a s@tﬁhglmn? éiela t&i %%Hﬂlfazg 1nterference to

ogl C ture o recur
gmﬁ%r)c%lls &&1&@&1 elﬂﬁoSﬁadeQ%@o agg%sug%emcé@ﬁy%w 9611 access
re enbodinents, It I's possible to generate

h&ﬁ% weot@b! esufifig @Wcﬁéﬂn@golﬁhrrhtm&d Bl Ghi %%&hlﬁﬁleb?dne exemplary
Cr oss- referenC|ng the list of characters |ocated in
thBodlinehi fobadck 88 pilot ¢hadidl APEAEzabibnMdwcs B acinansisaad be applicd
conmponents in the stroke-endpoint classification
syshemvetheed piamatls @awvetjuest i on, however, i s whet her

di ctionary publishers would want to take the trouble

[09183Id dddie exavanlaryhembxstimenta ad opomplowefiic-to-@iloe€ TRE”) value for
di ctionaries that have al ready been typeset. They

Hiegtese ebasingde veise cebgs sieﬁsrr@meéua@uwl a§ @ﬁsfiﬂ]ultmb)t power sctting,

E&ﬂ%ﬁflégp (o f %%g%gnlf (#@ adﬁ%g?eg‘té\sﬁrcaﬁ?gg}q(ewgogstnlglannelodlﬁed ratio of
Cgﬁ’régg'té’% ohgRartRs iy efitutner S RriviB Be uBtrat plde of total

rran using an enbodi nent é§%hgggcéﬁ%f¥h§gnod%

a QWET & crence cagsed
?%%r C nponents or C ara% COU e on separate

L W QSf 188} %@@Js@%rﬁﬁr?‘dl GOy d¢ B b%ﬂ{l/gg?f of A femto

age as t'he corres ng core conponents.

%desﬂt()'AsérﬁPﬁe%%o? @é}flﬂo%ﬁétﬁl OB SxRBH! gq&‘? p%hb%‘&@ (ﬂ)oth fernto nodes
88] Anot her approach, however, would be to enbody

sm afld tHEDRE@ 100 Kekatol AdtleeS20H) @n@mhﬁﬁng Sk @l dBwer thereby creating
enbodi nent, as a volvelle resenbling the "verb wheel s"
ﬁmmreﬂﬁesloe M0y BOthE Fesettr dxathy, dgatigntheihonter femedhnaded5 10A is
Spani sh. [0189] An enbodi nent of a method, system or
safsivisimg ©filohehqnnelsansg gamvmvbll diTpc dreni ﬂlelp]hbe sagnal-to-noise ratio
volvell e (al so known as a "wheel chart", "circular
Ep¥RImmen” be owrittererds: vibepdlor )mashi c Wceerdinge tey haperesent cxemplary
construction with rotating parts. The volvelle could

be made from any suitable material (such as cardboard,
netal, plastic, or the like) and include rotational or
linear notion (simlar toa slide rule). Data output

from an enbodi mrent can be arranged peri pherally,
centrifugally, and/or radially. The volvelle can use
nultlple concentrlc C|rcles mnth p0|nters and may be

~NA N o



beneath it. Radially along the sides of the section

are indicators of endpoint values. The section would
we@posmetdnponent s or characters witten on t hBCIHS®08/084754

Using this radial coordinate system it is possible to

desi gnate stroke and endpoint values by rotating the

i nner wheel so that the sectign exposes the correct

stroke count elenments, and th | ooki ng down t he

endpoi nt indicators along the sides of the section to

find the corresponding | ookup key. If one finds what

Mt f %% 1% &eglrgﬁe #51 Bind q{l? g oﬁ%? gettl%g%::_p t 9&%1‘[@%? g)west total

succee onent,

Qxfsnﬁ{t %&H&%ﬁgﬁoh@ fgl‘ﬁ{oer{dﬁ!e%éﬁﬁ its stroke- endpo' nt

e next step is to fli the correspondi ng

Rﬂ'ﬁf)?}‘:t As reb%@n]t&d @bfo@@ 801 "RE %t td:ﬁal‘ﬁ{el L8 1MRY ¥ep Eeinitialized to

can be a simlar arrangement. rokes can be indicated
Eash Al Y Theyndidngt base ofmdp €RENRENES caambchRtdimidedtbased on a
at increasing or decreasing radial distances along the
sasdrabldbadcatidouith logheif@drdntiel ehes cixpedtdibin fomtd Mitsokisde

of the volvelle, characters corresponding to

B9 P6In e i srearesergbbunblodle&®4, tagrathic balt frag. avdies cabus sctlmp, between
for exanple, a dictionary page nunber containing the

thar lepepe &matoattOdy ang @RURTCSFHermiahlad20/e Withs thepp@N%rn@Bed on traffic

i nexpensi ve volvelle could be used as an index to

ehpaclAsrpisg asEch o@srrtﬂ Eemplargepppdiment theibet ‘éﬂlr‘é‘r1§ d@@rmmed by
ul%rlﬁl:l@@t ofl?r:gf HERY b oL, & %5?%%%33%3 qugry 806. Downlink

B s D 2Rl e S0 P RSB wtibohagvie e
%%}LQ{]%HS el %Eﬁg db%(NJnﬁ t(ﬁ gdl%ii( M?)t Bo&zgre glgt}(oqptmay either

eCt?O era an 0 enco

H!&‘i‘gﬁ{a?cnqa&&r&aﬁ@rlﬁct@tr as Q?Hrt e%’edt B?“BR%E 0B, hfi! AicQR2kn Ect as

databases, enbodi nents o present I nvention can
repk@entbd B?%ﬁicﬁ'S@Ot& el Aasdel i Eehi nese-type characters

and their recurring conponents based on strokeendpoi nt
pBu0Tls tAvtepRented dugeerg 8ap chddtermEsationto By pecked birdgeite (PER)
attenpts to conventionalize the

stusok to eled{iyi adefuaee wignalngrabonpGeoenillys [BBg fsiveag loov) then channel
system descri bed herein. [0194] Although the

desiseatioptualnty ofoulth degradd whishex mpdudiriy verpbletienEnt dsdizpvincreases,
cont ai ns many ecificities, these should not be
elomaelrasEmatien Wﬂg-rrtl]prnge enbthsegpuredfEct mall icaenni &Ipwever if Ecp is
Rat her they rely rOV|de illustrations of

¥y oaigse icd mrq% s lﬁ%‘?ﬂ gty F%]rtl [ bschighre thaeotﬁ% 6%&% amount,

d f th fied, by |
RBIht neh teBiedib b Fgmer yulien of - étoyr%%cn&fm@ﬁaﬁrhen PER is
1na¥% ua? h?owrlﬂt &va%r lnrflg Fgfpgﬁ%me{%olsad stst ea %d corrpl ex
s cou be Strea I'n an ronic table

m gj' ”'s'}&ectgé etk u%erg: %ﬁéﬂa’?&d t&/ggl%PYe%{tP n@&%’s I{Efed%éaeoﬁ minimized,

I ments descri ove can Dbe reall ze

Ra@@ﬁldb@esﬁgmﬁﬁﬁe ?d B6Td A GphiRhIMBES valR18al rddultSNRUKE minimum
be appreC|ate that any steps descri bed above may be

90 Als RepdRh €Ay HIGCKXAIL Bt 9856k dberiiged aherea

contenplated 1o S it shoul d be
appre0|é??%“tha %ﬁgg§ efgf#ﬂntloned above may be
performed on a single or distributed processor. Al so,

t he pmogbsapsimahbdplass isdiodndithiat surdesaes kdigldransmitipewer where
varioz% igg%ref of the enbodi nents above may be

di st r 450 &ross multiple conputers or systens or
may be co-located in a single processor or system

[ 0196{Theifapctpnife) eandh eémnsqﬁidgmug h pffling ﬁflwrler*@rlapr t§his.)
of characters, radicals, core conponents, and

(el enental) graphenes. In particular, as can be seen
in FIG 8, there are nore characters than anything

el se. Sonme core conponents are characters. Sone
consrst of eIenent graphenes And a femrare even

o o o s o o o e o ~



stored on/in a conputer readable nmedium for

classification and | ookup, may be inplenented on a
W@ewenadleipur pose conputer, a speci al - purpose cREPUSING 084754

a programred m croprocessor or mcrocontroller and

peri pheral integrated circuit elenment, an ASIC or

other integrated circuit, a digital signal processor,

a hardwired el ectronic or Iog? circuit such as a

di screte elenent circuit, a programred | ogic device

such as a PLD, PLA, FPGA PAL, or the like. In

gener ﬂlen %5% {s&‘{t%& gg %ﬁ,{%ﬁl%l 5 tﬁ é%gleﬁ@n% R a%gtgngned as:

functi onhs Scribe i'hcan be use

|wplemzqgm%gbqﬂ£npgg ,Of the nethod, system or
comput er program pro lct cIaSS|f|cat|on and | ookup.

[00189] E&%P&@aﬁé@b siebedi sTeR 21954 Heis @bt%ﬁhl%& ds:
nmet hod, sys conputer program product for
cIassﬂﬁfﬁg&goa—aﬁﬁﬂ%%okup may be readily inplenented,

fully or partlékPMmMun sof tware using, for exanple,

obj ect or object-oriented software devel opnent

L0 lon e nanetheh atxepipbry dentpoimets] sinsdatiars moyebet hat to find the
can be used on a variety of conputer platforns.

Berermat indeEqtorewm dai iwmtas chinnch &yngb sepessesdimnealliod, femto nodes
system and caonputer pro ran1product for

f’rl%\%sfPlf Peatnl o dlea fdlingoBr @&h@rb%axlﬁﬁh eFrBrrftl@u %ﬁlr IPWdP?Rpler that
Lull %F har dwar e ualng for ﬂ 1 %mg )
E darked Py ngpven copiggl g éFsgnOPtt&l alygsy P 1& onc exemplary

%E%(ﬁ’a Cfty SBine Rt R P AR TR ST 0E: TS formingh g neiehbor
Pefmt% rﬁ%d? Y4 B tetrit%?engg'b{%{)v&ui’e%gwg&' ﬁ%{'ﬂ ﬁg’ne@ﬂG&O ferflo node (e.g., if

particular software or “hardware

fﬂe%&ﬁfquﬁﬁlﬁ%has QBML&T 015%1@ [Hgyk?ﬁ'ﬂ%%%tr ?%Q%&%are to home femto,

utilized. Enbodi nents he net system ‘an

FHRAMH &tink] $Gp aRd PEOEES Wald £dcASS ifdr&Rtd py3a@mwd | ookup

can be inplenmented in hardware and/or software using

FOoY 1 Kinovam e dtiadrlandien @h apethagystepRrp Emdbditehtl ifSsighbor femto
devi ces and/or software by those of ordinary skill in

e iapphsmadgeataratt dfrlomntdxe teuroptimah&bp ded Ect pluaswould need to
grovided herein and with a general basic know edge of
hesdgorddyt BIB. alldworer silsauaie thahitas nas. Vebop_rget}cal\/m@mg& Ecp values
enbodi ments of the disclosed nethod, system

&@”mfmq@@ntb’r gasathdsicaaies tcobandpEdhoundariesiod ﬁh%??gntp selyuphus, as

T ) S L g
RBA Fn 4t TR 86@%%5%?%8&%0 BRpskvent i on
E(ﬁrilglte II{g%lcr? n‘g:%tO\% OﬁgA% %gar n?%gaq%?ergp o f T w1th higher

er sucn-as a

theR O, %@te& a3kl naEQ d@dfﬂa%&e 1 A d{?{al gf'naBHé %§e1lﬂ§fa§§teﬁ{ﬂoaﬂnent the

as a routine e cdt ed proces

?dﬂ% algérlﬂhﬁﬁcaln' HeGun TR aPRENPPIS AR 0 B3I SEBUrERY béllw'%@n a femto
be i npl enmented by physically incorporating the fethods

héde dpklasdliiplc@aidciicddideds @ekiipali.nt 0 a sof tware and/ or

har dware system for exanple a conputer software

[00a @3 jamAarpekatéd byblocklD02,ithapilyt chmtkcd paihinéres Eap & initialized to
[0200] It is, therefore, apparent that there is

provided fonamdysoy diaceek veidehratlhelhos.es defhulit veleatof diep (Bcpperavrr)
nmet hod, systen1 and conputer program product (conputer
pascloinditermingsi basyd poe redsasadild loedandnathrigss| bBkgptigrvalues expected
retrieval of Chinese-type characters. Wiile this

IR PYWOHds been described in conjunction with a

nunber of enbodinents, it is evident that many
alternatives, modi fi cations and variations woul d be or

are apparent to those of ordinary skill in the

applicable arts. Accordingly, applicant intends to

enbrace all such alternatives, nodifications,

eqU|vaIents and varlatlons that are within the splrlt

o Y a1 o, . 1 A v r=p = A 7~ R AA R 1A 7~NI R AR Ir~ 8§



filed Novenmber 27, 2007, and assigned Attorney Docket

No. 080330P1; U.S. Provisional Patent Application No.
wG9AMes64, fil ed Novenber 27, 2007, and assiBEEUS2008/084754

Attorney Docket No. 080323P1; and U.S. Provisiona

Pat ent Application No. 60/990,570, filed Novenber 27,

2007, and assigned Attorney Dggket No. 08033 IPl, the

di scl osure of each of which is$”hereby incorporated by

reference herein. BACKGROUND Field [0002] This

application relates generally to wireless

gﬂ%nl C q%p?sgﬂtgd B8PS, Th& %lr PsuEe ee&%d for each call set up

stvely, roving conmu

Bé’cgr%?rﬁjﬁ%g{g ye]gl%@ 0 AL %9235131‘[%8’ 'JU&-&Q& {‘eﬂh{n% ﬁb%lﬁﬂﬁle%ro%r used

to provi various type

SO CRAdnBD défot&lt as YRLECOn ARt &emPUry eﬂ%ﬁﬁne?l@rﬁh'ecl?cﬁ value is
etc.) to nultiple users. As the demand for high-rate

agernititd byreell @owldink Fefnard B8k TN Ipdlr g61avs, ad RpFerdtb®By query
a challenge to inplenent efficient and robust
g mDowakil Forvey s liekF LjvpbWeretuhant Bdispetof mainenc the required quality
[ 0004] To suppl enent conventional nobile phone network
bbsavist &¢.gopackes omdl woy ditdge Ibawelilﬁ{ éoiveard ImiyFlgepower controls
depl o installed in a user's hone) to
mawnﬁférﬁw@n?tg Bulserchsedodict g tepreagicdby blogly 808, nrintieese in Ect as
nits. Such snall-coverage base stations are generally
r@@mﬁmﬁ% by blosk §1Bdrmochaigeda st at i ons, Home I\IodeBs or

L1 8o TR Wiy DY MBS R PR et e PR

opef g}tgé]dﬁ%tg? a\g%ﬂ%at? S ]elqlébltzl %asor@ 8%131[, gvglgngff’ﬁ? 1S 1nadequate,
li 2P B P cI on st \RE pRE optim ze y

? 1&%? e opewgﬁ f de ?%ﬂ%%nt % suchtbase 90

ﬁf@%]onsAsrm%]\)/Ik%?en?Qf W'bl&i m%ertil@r?ﬁﬁﬁlbﬁ&%u é%”HyEctFILTERED /

arise. Moreo sof t handover may not be su
£6p,50B)) tsCaysitcee dhﬁﬁg tid @hll.ONge pliPdid ¥f ﬁltemg |IQP would be to
station may not be allowed to conmunicate with
diamat fHoilntcalbiftidtuatsons hembest THF csllc@lﬁﬁbn.dlEl.g.,teOmovmg average
restricted association (i.e., closed subscriber group)
ﬁhqmamdamrsbd ta fltsy EC‘[hElKidEdpSV@lldS&& @Oﬁlpﬂtei Epfpﬁylﬁﬁp and Ecprirerep
i nterference managenent for wrel ess networks. SUVVARY
feop@6pelyhe di scl osure relates to nmanaging interference
t hrough hybrid tine reuse. By determning interfering
t04E7]r e userqpagseeieddn quRey P2Qris APISENBALQT 1o pradedh t@uthe value of
reuse pattgrn of the access point may be adj usted.

Sakrgsrsap | 1AMy P epserai e AR orraumE holiCR RS EOFRYERP aﬂ?leﬁk 622 Ecp is
i ncludes determining tinme reuse patterns of
H@Fﬁ'%ﬁ i ng unpl anneg access points and contro
channel p#fs séClofmpCr 0 access poi nt. Then optim
tlne reuse pattern i Bekect ed based wherein the

ignal to noise ratio of the associated access
{(Ier h8lnalAg senvesenied ziad qugrp WA A detarmoinbieen ex engsicaasy the value of
enbodi nent, an apparatus for conmunication includes an
T APenrtrep e € & 2Rurreriol T S4P o gl ethen 85 BrRreemEhé bloge926 Ecp is
reuzﬁﬁgatterns of nei ghboring unpl anned access points

f%i n the S|gnal to noise ratio of the access

tern1g%é d. The aratis further
i nclu nnunlc TR reont r O1PFéF¥  ¢onfigured to
transmt S|gnals according to the optimal tine reuse
[0t 1 2]r NST2Phpinp] ddpreds an qrsticuli tidfsic Bish furRSCRIaRT IcGing ctc.).
OF THE DRAW NGS [ 0008] These and ot her sanpl e aspects
Bor thuwepde.s dl maunserwatd pddroegr volbe dalln withesadet amitd gacoders, they
description and the appended clains that follow, and
in the acconpanyi ng draw ngs, wherein: [0009] FIG 1
is a sinplified block diagram of several sanple
aspects of a



comuni cation system [0010] FIG 2 is a sinplified

bl ock diagramillustrating several sanple aspects of
wW@vpomesm s i n a sanpl e conmuni cation systemnm PODUI3008/084754

FIG 3 is a flowhart of several sanple aspects of

operations that nay be perforned to manage

interference; [0012] FIG 4 ig a sinplified di agram of

a W reless communi cation syst ﬂ] [0013] FIG BAis a

sinmplified diagramof a wireless comunication system

including fento nodes; [0014] FIG 5B is a sinplified

\qvl ARV 8%( & Tﬁg?ﬁ%ﬁg—@r Le09e %%Pe 18 %IlotLg %Q%?oﬁélsit?gn@ata transfer

accessn%ern1n ra I ng negative

Ee % 1?}1Rﬁ Qata6trén§£e? a\?v:l qﬂ%ﬂ fsj ﬁ%&ll@% rﬁ’e'a! Mﬁ%f%@ﬁg}?&ﬂh@ Once

erage ar eas Ss communi cati on

thel ?2130pfrﬂw§2¥‘ﬁbacfe§er9ﬁne§leﬁﬁr§1kiel§aﬂ9ﬂ BOARASPIAL fis Aaffic type), then the
operations that nay be perforned to nmanage

hlgbehhe be Bt Edl td Nep. UBR MMovbamivriatifl i91shdcified for one user. If
steering; [0017] FIG 8 is a flowhart of severa

thanpire mdppletiscef thopelicadlporithni may resalt ibeliffechtdiapechlia for cach
manage i nterference through the use of optim zed
nedudescyponercrhdahgnifody arrcooverhwad] oéeanaed we[@0 18]y have one
FIG 9 is a flowhart of several sanple aspects of

B peiting ridius fiaa algeythbecqyéd bo gatadalized iaaageltiple users case. By way
interference through the use of optim zed reduce

%Wn @Bl erial” it Polps cRghEscE ﬁaﬂm e[ 19611@§ysr:em30014® bg dound as

;@%scraﬁ%df e :‘?r{do‘?’%ﬁ%g'@cwﬁf Er _Zcpﬁkcﬁ? R e e o Eopy)
he uggé 16(20\13@%) rft néiat e[OQ B f % % i%qsta @v%ﬁrn[gansmltted as
élfe(%ﬁ\@ataaa{ntdstragﬁ% 8 \cllﬁ @érs 39 R]Tﬁl%fize%f Tﬂ%e\%ﬁélh%% teﬂﬁltodﬁ?cxn?n of the

erence
égggtk%ﬁﬁqgk§§4ﬁégure and path | oss adjustnent [ 0021]

G. 12 1s a. f sev spects of

ﬁ@ﬁﬁ%ﬂodg Hﬂgkgﬁﬁyak% aéffB/§Q§7 3 nmanage
interference through the use of subframe tine reuse
faRadsQURSY ih 2 2ntbdcB. T pSrpasesdOfilteinggTZMvould be to eliminate
illustrating time sharing anong fenmt o nodes that may
bealpecdl o floetdations feomage T2R edltelneonc &.¢.haonghing hecragefildér can be
hybrid tinme reuse techniques; [0023] FIG 14 is a
fisedvig fidiet Egfand gp valueawpmosito Ectpenat iaohEcpmatzzmegspbaively.

erfornmed to manage interference through the use of
POld tTheeontigipd d:2P[romnhg obtpiged thropgh sinyjlasing fand@nce the T2P is

distitin %’e%%% o0 Ak RS 4330 bl 26 ovsesion may be
gre SI IIGIEE}E% 83&? @ J]ug f%? @ﬁﬁ%&éﬁ%ﬁﬁ%ﬁé@ﬁ% %2P. Specifically,

{Wn(g gfggr%{h%lnsce STt PAEREEDS! P kOB R AR L8NG et and 2

onmon var r ous eat

npf drawn to scal e.

P%lng %ﬁd g %ené?%hs of the various features

[IﬁﬁZP]e gh kﬂllé Sk la Ygto%)&[}ﬁ ndeshdok, dr& ﬁ&'&ﬁé}eglgﬁatﬁfn@feht 1Ysed k& prevent
addi ti on, sone of drawi ngs may be sinplifi for

s Ul MatiGHRUSE Eche BirdwrReee, TRYord&t tod BRiveit airhptothatnlgss of Ecp

conmponents of a given apparatus (e.g., device) or

apiabiosk aboveahlay, bd inkelifiaf, eihense eﬂcﬂﬁjﬁlﬁ@l smbayinteat, usettt the Ecp

to denote |ike features throughout the specification

eorcectipg v &s .pebiinddd fEorOESER!. PLhQY, [08G2 djyeMaad ohmnels (e.g., page,

g;gects of the disclosure are described below. It '
rah breachpsbert kased omte nilee pewerclyelgise. hdregirplaiveypdyecr level with

enbodied in a wide variety of fornms and that

Epech ECpHat Power lswelifrs bekapfcongant):.or bot h bei ng

di scl osed herein is nerely representative.




Based on the teachings herein one skilled in the art

shoul d appreciate that an aspect disclosed herein nmay
wheoovmpleesrent ed | ndependent|ly of any ot her aspRCT/ES2081084754

that two or nore of these aspects may be conbined in

vari ous ways. For exanple, an apparatus may be

i npl emrented or a net hod nay bS practiced using any

nunber of the aspects set for h herein. In addi ti on,

such an apparatus nmay be inplenented or such a nethod

may be practiced using other structure, functionality,

ﬁ{?l%]r u %c%ro%riﬁé]g, egx#%!]aié? re]l%%&l%(neln{% %QI%i %%é[nﬁ({%ﬁér%eﬁrfop}eﬁg&ng

an one oOr aspects _SG ereln.
C .
EHSIER RN, SRSy TR ey o B s

VB&E HeROS ah BRI dLallBY a BEnRTRIIOY ‘Ellei'eﬁnﬁlir{%eéﬂ@ftﬁnél RR¢rhead signal
i ncl udes nacro scal e coverage (e.g., a large area

pekEULRI. TRE Wadnkpl Sty RYirdend GadBdctidctosed ¥P maglol ¥xample using
referred to as a macro cell network) and snmaller scg?e
ootie pagechbend as the cxkesphenclembeskalvoreribi¢ hichilysis dadedpplied to
network environnment). As an access term nal ("AT")
otbvesverimad ggimrelscls veelinet wor k, t he access term nal may

be served in certain |ocations by access nodes é"ANB")

1094 23lpr Refereingmewdo & ethigpal with fusthenecferereeste RiePnd AaiB,

may be served at other |ocations by access nodes that
prestiane relaang torthe psg of freguercygelective Sy wmimigpde pddrepgjgmming

I 1 er ! d,to id
PR PRt SO SROr 0 egieOu % FRBLAT G g SlPer diflo gplgmned
i ff t ' Q9. f bust .
S SR E kTR et N P o OBl kSR sgrmint cam
R e e G S

8 NG5S d@gl%ﬁesatbdhﬁjoﬁ#ﬂaﬁﬁé%nﬁ iRkt c Hafflel GBrifrmarfe for the access
ma e d

resi dence) y be referred to as a fento node. A node
tch@inaPARVinGhe FosG R VLS BB s QY Qb cradbcd k&Rickathd Schipdrl @mbodiment
than a macro area and larger than a fento area nay be
ditiesddettrdin addreScPbddatidd o (Bprgve therpeMoahii@e 0OUE he@ss terminal
within a comrercial building). [0029] A cell

asslogh attederanderaren witbow thvocked tacliaagt tegaodaccedrteanipalso

node may be referred to as a macro cell, a fento cell
H0124]pi deenewdllly, the esprplaiwehodimantsomedusps wtamtivadlifmggency
each cell may be further associated with (e.qg.,

ehleativey in Aew)linkfeansmisyipng by eethegagalipiog gu transmitayvsfym among
appl i cations, other term nology may be used to
pegkhasingdentanndes oygyemizg 1?‘@#%@“% s apgxample.cachy fsgo node

l e, . .nod fi d
P B Bt B Bt Bl el Bl wgorms. for
BTGB A RS B 8P 0P B T ver

ng ?&b&g\ﬁﬁ)e‘gg?%§ ﬁ)ngq%%jttrlfil AR c%geaéaicﬂ Bor e{ @U&Pa&@ésl oit}t, the

and so on. ustrates sanpl® aspects o

Bat AT GAIL AN WY RIIRMILOQ ¥he ﬁﬁeéjﬂ.a? TR Pt it RAGE Bormal
(e.g., access points 102, 104, and 106) provide

PaseBArRISHtERBNRehifilict inHidle REfREeseRetd fBnfonc EESSlowing
termnals 108, 110, and 112) that may be installed in
thired Watefor@ys: r oam t hr oughout an associ at ed geogr aphi cal
area. In sonme aspects, the access points 102, 104, and
106 may communicate with one or nore network nodes
(e.g., a centralized network controller such as
network node 114) to facilitate w de area network
connectivity. [0032] An access point such as access
poi nt 104 may be restricted whereby only certain
access termnals (e.g., access termnal 110) are

al l owed to access the access point, or the access
point may be restricted in sone other manner. In such
a case, a restricted access point and/or its

associ ated access termnals (e.g., access termna

A A N\ Y R o o e A NN



access termnals (e.g., access termnal 112). For
exanpl e, the closest access point to given access

WO 2000078 may not be the serving access poi nt sSPEDDS1008084754

access termnal. Consequently, transm ssions by that

access termnal may interfere with reception at the

access termnal. As discussed gerein, frequency reuse,

frequency sel ective transmi ssP n, interference

cancel | ation and smart antenna (e.g., beanform ng and

null steering) and ot her techni ques naé be enpl oyed to
r

mtigate Lnterfereqce@@bﬂ@é}*@ﬁﬁﬁ}@ﬂ%b ations of a
Y eBlpHER Sas-21-he Sy L e A (.54 j (el 5 23 5€0.5170.866)- 1 —4]

e L A HEASIA RIS s S

ot her operations discussed or taught herein) may be

descri bed as being perforned by specific conponents

(vBer exp(RPAPOAE N SiInGf). t he system 100 and/ or conponents

of a system 300 as shown in FIG 3). It should be
reciated, however, that these operations .be

ﬁﬁ' £l meth &tﬁ%%tWércﬁ?%é%tW@fmwa ETERRES At q%&@élt from 2x2

B s B B0 T R RS T g e
BRGETHACERLAGR AP ARHAL BB phEeFIE| B! o
I’(@rlhgjus Wil %¥i§1 Rferlie tg 36! oF 416, W | des Bfped ﬁ%ﬁ{o'dgfﬁg iﬂé%ference

e context of a networ node, an access poi nt,

ﬁl‘éﬁ@%%%ehﬁ INaN@tre A boARTMERH SR Lt tanQRe RBAIBEN sclbbtion.  As
shoul d be appreci ated, however,” that the teachings

hpiQbiedBy k@Ol £8810F N Gainkievalofoess 8t adppasdioRafo nodes
or apparatuses that are referred to using other

58y fidornadeoigydovyilhB5SirarfshiGsichsi | Inusier ateasplagvemtadirmantpkie channel
conmponents that nay be incorporated into the network
woudoris} nag. be fommadattom netffioicktscafnam dVtapr Fhannhble filter with each
access point 104, and the access termnal 110 in
eactbeidatrieebaiig dertvigd frosne Apastfss towrigian N3N D¥Hounhtgixbe

appreci ated that the conpaonents illustrated for a

Bfﬂ\l%?ﬂ orfes spreseeekbnblpsk 18045 feayo pads Akbrgiestnt defaplimgveform

ﬁéoﬂll,erhgﬁ%?eﬁe% G108, SERAITA b eded SHsHRA fr‘%?%s .
' . [ . 30 04 3 '
Aol ER Y e e At rBP a1 TR BFRb) evbtom from
; i i I i . .
PREBr TE L RTRSAINS 00 hAC! $HES R ADSLE L85 A0 assiancd

r sendlng a recelver or recelv

%*%@?hﬁbnéh@nkﬁ@n§g%hﬁﬁ£T§Qﬂﬁggﬁhﬁg§s a transmtter

or transmtting signals and a receiver 314 for
[0Rae8Vi NGk haB&HtSd byl §igery N80 G Mito A& 5 MCh4#d/Sts @n the downlink
transmtter 316 for transmtting signals and a
tgoeitive pre8dBedf @iinshEC @lavéfoen Siighad sall QO Imitiated. aC4ly péta@lwith the
i mpl ement ati on, the access point 104 communi cates with
ddseciated essess aemminal 5201 6conrsaanh énchudesrwhennal rqehlétgsindications (e.g.,
comrmuni cation |links and the access point 104
E€bamehiQuatitys Inwicatort GO LnPrtaoRkte oetdrol TARG) aewrmett hyuthe access
It should be appreciated that wirel ess or. non-wrel ess
termiag] s ansefoptpred wdhe &npearnde AL en fisd@dinkr ot her in
vari ous inplenent$%ions. Hence, éhe transcei vers 3%%, )
HWA291an As3tspranalied RE avae 100 thssismip apds THdHEWR Metvelosm testing

co nication.c nents. [.0038],.The,network node 114,
XL Catue B Ok bAc aavdiNe: eled e QPR ¥ Grp Sve been
fQgludg %‘?é“r'es"e%feﬁ% h%ioc;i"fﬁi%” G Spfhal, T8y o0& HRELChAS with the
conjync§| n-w Phterferentce managermernt™ as %aug?ﬁ

hidg b 526 RiSinBShYQLk: fin. Ui 9GGER
185404 R AL 20 1D b, 16, B5608R e
interference controllers 320, 322, and 324,
respectively, for mtigating interference and for
providing other related functionality as taught
herein. The interference controller 320, 322, and 324
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nodes and for providing other related functionality as

taught herein. The network node 114, the access point
wageo/ozees t he access termnal 110 may i ncl ude PCTAURZPO8/084754

control l ers 332, 334, and 336, respectively, for

managi ng communi cations w th other nodes and for

providing other related functignality as taught

herein. The other conponents PPlustrated in FIG 3

wi Il be discussed in the disclosure that follows.

[ 0039] For iIIustrati ons pur poses the interference

{:e% na?*ec&ve? { 0| w%h%l% %raggn%sggl% a[nd %d)engl%%es %Céh%ﬁﬁé\;]\g]\l}ality indication

several con er conponen

o %’e@%bﬂsg% %%%ﬂ&l' %ﬁh% tché?tﬁEl QY alft lln&ir:aﬁolﬂeﬁeforwarded in the

conponent s automat’li c repeat reque

ﬁﬁiﬁ(ﬁ%@e&%tlfnﬁb{&he%ﬁﬂa%ﬁ%l@% or 340 may provi de
functionality relating to HARQ interl ace operations as

fomaght ey eépieschAtcar B iVleke 0017, Ofhk efenft® H¥dB emMbnidAL tBE uplink to

344 may provide functionality relating to transmt

pereeting thefdhhencd qualeg asivig tlat duereuatvacatfompBisat oanise @scived channel

taught herein. A tinmeslot controller conponent 346 or

vkt yndeatwind eThaihgntioomslei I mely atithag farm @ itatds lodtwaveforms and

portion operations as taught herein. An antenna

ewraspordieg chamsdripatity3 g@ll@ﬁlo%zornggmmrquhg ecurrent channel quality

functionality relating to smart ~antenna

B@&%ﬁl% M1Wga19/nerﬁ&ouﬁ ﬁﬁfmn@l gelity gl}dl%@%ﬁn% h‘%m&%d fRdRdgation of
?]Eg (ﬁ« rece| ve noi se controller conponent 354 or

ehPavsiaEn 1 unctl onality relati ng to adaptive

3R " a2 Bl e T Bl SR Rrer R R o the nex
ALl FA0IRY (B QUHEARUOGHIO0R! | 1he (SLARIAG Reform selection

perations as taught

oS 1&%%§ ﬁHtl{l %{e ﬁo%ﬁgfé%%f(ﬁﬁ% Habe g@e‘h éﬁgé{%éaffgi/ trdBmission on the

unctionality relating to time reuse tions as
Hawaitk Ber BicncortelptRing tiannel Qﬁdlﬂt‘ﬁ‘iﬂcﬁéa@i%nnﬁw UeB® received on the
network node 114, the access point 104, and the access
tiflin®. nals rtpRsdmted bntisoRCI0 M, tie preferisiiolbedfoln® bascavisbd channel
i nterference managenent (e.g., Interference
qudlitg adetarmination sSothen asibetdds as tthe sgefeped afrarsnst maycfoem which
enpl oyed on an uplink and/or on a dowmlink to mtigate
provisies ethe nest dhanlgaé ngradity, ionte opresamce athenterdearbmicqdios negative
descri bed by FI G may be enployed in the nore
gm@qtm%assmt@h’@ﬁhaiﬁpl@ﬁ@enmf Oﬁlﬁ’éu@é@m@ﬂ ase station deployments.

conjunction with F 14 bel ow. . Hence, for purposes
| é?lar iéwpfq%%nta%ggrsbﬂ# W8, the nreferrRdMEve é@ﬁg‘i‘}’cge periodically
g@%@“ﬁ“t e S T

%Igaﬁl et gg%)ggat}o%thh{feislllglga?r aﬁgre?haﬁléfe o%oen g}ons know by those of

b m"f‘ﬁ ?‘%ﬂ”ﬁﬁ%x o ?ﬁmacc@?%f%[%?e?nﬁﬁnﬁ%% %"39%%%%1%1’“ to evaluate

%rcﬁﬁﬁﬁ{eﬁﬁéalﬁkﬂf thakariv@y ﬁd@%leﬂ%@%t wiRkf#xanpl e, in
some i nplenentations the network node 114 may defi ne

foopss) OfTHenbRkER! exeep1aBN a8Bo8iIent HhaleBs iigRrfclX3OPH@S strong
of such paranmeters will be described in nore detai
bepitbwring hosfaudicti arrgy doe Fb Ghthogoddlity [ (YO4R] Fouries OsdBics on the
aspects, the definition of interference paraneters nay
dormave sgeale endrgy ndpringwedmyohitiooc at ehoreparsenoff ereating self-noise
resources. For exanple, the operations of block 402
hagughnipd e t@@frhyrinmtjmgmfaﬁnmcb@thtg@cgepé@b"Mr E\@ﬂ(eé ggins could be
a freqguency spectru etc.) may be divided u

shigter oD theise of] M%@.qqluelﬁzert% e flif] fﬁr@nto‘ge%lfency coloring of
fractlon reuse paranmeters may involve determ ning how
much of the allocated resource (e.g., howrany HARQ
interlaces, etc.) nmay be used by any one of a set of
access points (e.g., restricted access points). The
def|n|t|on of fractlon reuse paraneters also nay
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various ways (e.g., over a backhaul, over-the-air, and
so on). [0044] For exanple, in some cases one or nore
wWaewenyopdi nts (e.g., the access point 104) neRCTHOBIN®O84754

an uplink and/or a downlink and send an indication of
interference detected on the uplink and/or downlink to
the network node 114 (e.g., on, a repeated basis or

upon request). As an exanple of the forner case, the
access point 104 may calcul ate the signals strength of
signals it receives fromnearby access termnals that

%1opul{ko fﬂ)}sﬁ?escflma {h% %eMedhan%i%ﬁt%ffereﬁgg éﬁg@l? )%1 llil%h%ﬁl%% iR feasible in

g., access termnals
L 8Baff ndd¥ nrfgmtalﬁgn RELHO H@la?% ad3ési hgﬁ%ﬁ_’d L3289 Wan one chip
cases, eac the access points in the Syst em may
genegate a | oad indication when they are experiencing
relatively high | oading. Such an indication nay take
fova34jor R@Errinf HowewAPIS:, 1 1A-DUS YinBivith furlhsEMfBehcdto FIGS. 5A-
rel ative grant channel ("RGCH') in 3GPP, or sone other
SBj dEdhhternk aclating o theasn\of ntlaminel noseefi@re and pathalosesdustment to
point may send this information to its associ ated
adress garhauing amal noghtavcagadovatdi¢snikill Hdodesergred is madre detail. The present
informati on al so may be sent to the network node 114
¢xengplarydrabadiractyaeskh argthods [a0d 48patapisstoriyeens aammyigeansh address
nore access termnals ie.g., the access terpinal 110)
TREPRE N PRG r B | SAOMSTTRTa USING nAdgtiyG i BRisE nfigHRntIngn path loss
gsed on this nonitoring. The access termnal 110 may
CUHY™EREh i nformation to the access point 104 (e g.

d.the information, t :
55 e b P R TRO of e ﬁﬁs%ﬁ%@’ b efenie

r S t

Aﬁeﬁ‘gtor %r*e‘ %Em%‘%ﬁ?ﬁé via & a2 dh Sy | %&h %g&gon (%% 1 tesr%'i‘ Gable

fonto net wor K no

ARAAE - SihCOMEIRH Qv o? SRS ol dles 1BGE ﬁéﬁn&rﬁfaﬁ% 'thmi{z%g by the

may generate neasure reports (e.g., onre
PRSI dperktdr @&%ewegs(s ancﬁ&@ﬂlbﬁném ASeEnBAMNtad hee, %ﬁoﬁSBHF
i ndi c ?e whi ch access points t’he access termnal 110

In$erf@&ficidsnes Bhgmadesurflidse appraptife Gitvidecsdcgnidigasdn meglbhs are

i ndi cati on associated with the signals from each

aiflceeds point (e.g., Ec/lo), the path | oss to each of

the access points, or sone other suitable type of

[09136 Inatlh ermacke ced bmsworks escess tivpamalséRand meypnr ¢ellrmmgess nodes
include information relating to any | oad indications

bplbarg dewigred teomiistd InproTtREckngaY fge. & exdlardpimagd by femto nodes
0048] The network node 114 may then use the

% HE: ariomis; fomta ness %H@ng @an %ﬁoélaFﬁga?é&?Sé tRarngl é%%mag be grbitrarily

BB L Y Ry S 55 e B ER SR DRI 0Bl s ety range of the

8 S i B 4 R
L QL {e%@w"elﬁofja‘%ﬁc?c'i d‘e?cc\éﬁk%%ﬁhalaa%}{ cPlatd &g%ﬁrgﬁ Qg8 dulation

Interfere wth any ot er one t hese node

ﬁéi?dfﬁiaﬁce 010 RIVREHinROGRh 1 M on BV QST &IErRe {I@r? @l ptEthise rise

signal strength at a node based on the trans power
Ho®, 8196IRndviAdio dréAd EitiabiIRY af he heing Ferth® 1ad 5106 TR Maximum
| oss between these nodes. [0049] In sone cases, the
aﬁmmaﬁmMﬁfmmﬁﬂM4i&&rkaymgeﬂeaaherh@@@ﬁgﬁkh@hwsham¢b$ea@uMed
i ndicative of the signal to noise ratio (e.g., signa
avdrdinglg rfcﬁrdroarecﬂenttwnmﬁs $e0r FhisojtuBidiR} ilbstratedoWhbi ik with
Such i nformation nprise, for exanple a channe
mﬁerpmeyto |hnmecfemt0@wd¥> "STON! a)nd assogiated aceess teyomnal SPOA.

("DRC") indication, or sone other suitable

information. In sone cases, this information may be

sent to the access point 104 and the access point 104
may forward this information to the network node 114

for use in interference nmanagenent operations. In sone
aspects, the network node 114 may use such information
to detern1ne mhether there |s |nterference on a

I 1 . Y "



exanple, CQ or other suitable information may be

received on a per-HARQ i nterl ace basis whereby it may
wheoodetwisti ned whi ch HARQ i nterl aces are assocPEI/Es2008/084754

with the |l owest |level of interference. A simlar

techni que may be enpl oyed for other fractional reuse

techni ques. [0051] It should he appreciated that the

network node 114 may define p Pameters in various

ot her ways. For exanple, in sone cases the network

node 114 may randonly sel ect one or nore paraneters.

LT3, Al SRLEREIB LR RO R0 SR R Fporse

commruni ca Ion contro

i f foWli
g@%&%@"ﬁ&&?ﬁ?{e&ﬁ% ﬂvﬁ*?&ﬁd‘ﬁﬁﬁﬂg?%éégﬁélﬁeﬁ et} e coll
£RIESIBE G F85 Sx Y10k 1A 1636S 1618 %?s@all%éri%%ia%ﬁlﬁe andr a
in some cases the access point 104 forwards these

RatdRNES fRf 12 sitlende 98 0B AR 88ust 8ighi aht dokehlinka®I5 BterfdteS@M® the
cases, the network node 114 may nmanage interference in
hd’cesﬁyﬁmﬁﬁfls 50H efitsidic nig: hidike (i aohessntecdmitagamiihal) that are
paranmeters to be used by two or nore nodes (e.qg.

Betcessd pyitin Snaeddde 5 W d, pe thnd upding UL, rihe ﬁmocsytsd enacss

For exanple, in the case of a fractional reuse scheneg,
eh@mqé;tmrtkat@w@meﬁ@mweg@wdmmeffﬁ@t@mde@é Ogpan cause 51gn1ﬁcant
mut yal 'y exclusive) interference nanagenent paraneters
tnéer#é¢rgﬁ@aﬁh%@laeeéé§§0%$ medes80g. | access points that

Aigaflr Yo nouﬁglﬁ,@& i g&éﬁ%lﬁéc'cq@th S0Pl seaved by
%31“%203 egg%“a%? ot A Y B b s B SR T BRE fomto

P& 10 In this way, communication at one
restric ed access point may not substantially

001881 ergs Wkd f@ﬁm& 3i0 & Alo &J&@ce %ﬁﬁfcaﬁﬁﬁ{& e‘fetn@ﬂto each

access poi nt. 54] As represented bl ock 206

abeedR tB thﬁlanﬂ&l“deﬁafby%ont tHA® ckdHhSIE 11PA QNIGLreSABAIR 5B @ a femto

322) determnes interference managenent paraneters

hét 510tingtRlye dusar ©vatl Raparithig ts@ndsilehcths3 Bemeassse significant

term nal 110. In cases where the network node 114

tedrinasctid e innigbbdrargefeoto nedeag®nenh apacanetsédencé 630.thieuch a

access point 104, this determ nation operation may

sisaphy sirengsktsegnab e taring of Rifesigp etidnigtal fear afentemode 510 to an

and/or retrieving the specified paraneters (e.g,, from

accge tarmiapioY2)) may oobBIceysaribdiredhe asesiated acerse EEingbs hpme

%fﬁ# determ nes the interference nmanag err% gar aneters i
tp ngdg e torRedeied apsapation KAHEYMEE dSPcHiEd ADVS: yeh a scenario

BohNRR {fiﬁwﬂ%% Y gé?ﬂheﬁe“t'aiﬁg%i@ Bafigguse
G RS A AT IS A P o
gﬂ)@/ gssb&faﬁﬂqgéésg{%n&ﬁlag 520 ?Légﬁﬁgm%%ﬂpfntt&fer% (e.g., high

romit access termna tron

RSTF&)Sfo %rf‘@ah%@“feﬂi@é’né'ﬂ%nﬂmw an uplink and/or a
downl i nk determ ne the interference on such a |ink.

v 46C C a8 eiaaah%'lb e apBk SRYDMBONRRKI s B&LOALs, stem stability
paranmeter. [0056] In sone cases, the access point 104
amdyload ospenal}edmmhnm@ e nie Hthesr deves $RPD), Atss khow as
deternmine an interference managenent paraneter. For
exianpbe at iha feowmodaskise bhe thaoesRqi)iindicaithreaatio between the
communi cate with the access point 106 to determ ne

tait] W Breapw e @ fromap esoleden gt t@s é&toynodp end hedbeympbneise:

106 (and thereby sel ren ranmeters) or to
negoti ate the use of %8%?? P%ﬁ OF(EWQ%’%M ual Iy

excl usive) paraneters. In sone cases, the access point
104 may determ ne whether it may interfere W th

anot her node (e.g., based on CQ feedback that

i ndi cates that another node is using a resource) and,
|f so, define |ts |nterference rranagerrent pararreters

o . o . o F A==



controller 328) may send interference managenent
paraneters or other related information to the access
W@ e0opommhiis 110. I n sonme cases this information PEEUS2008/084754

relate to power control (e.g., specifies uplink
transmt power). [0058] As represented by bl ocks 210
and 212, the access point 104%gay thus transmt to the
access termnal 110 on the dowhlink or the access
termnal 110 may transmt to the access point 104 on
the uplink. Here, the access point 104 may use
ihgﬂnterference nmanagenent paraneters to transnit on

& “downl i nk and/or receive on the uplink. Simlarly,

the a%}eslsot&l%wl%legojvaeq rg&Yvetdaif @nd ﬁ\%ﬁg n'oaé ﬁro];ﬂe{;l? Wfr%less devices

managenent par anet S I nto account en recelving o

the dgylHoRkdto hb@NSTh i@ tiedsdthe uplink. [0059] In
some i npl enentations the access termnal 110 (e.g.,

t he i pcerf@ileReavEPPIWwa | rt&ivedOf )thdmaynte @bt oaN&l Giircless devices
nore interference managenent paraneters. Such a
par an&irevhomaieniie noged My irt their actoesst t er m nal 110
and/or sent (e.g., by the comrunication controller
330) o Vhearme of & thoimd ndiddinchiding the demtoswdduoisafigure (NF).
upl i nk operations). [0060] FIG 4 illustrates a
wirel ess communi cation system 400, configured to
support a nupber of users, in which the teachings

HWOdlln ey S@ble}%ﬁ@@ﬁ%@n otrtie Wi}k b AT Prcdy fafesscontrolled.
St Pe ROt Pontiiief Lo %%aua%%é ?}gharaﬁ% eifq'r wfsgan cause

SERET Rty BT LSRN A SRR INPRP 0% UG Fongienboring
LT ARk 00 ol s SRS 1@1@%@9 gh% 98I Whina 5200

I sper vari ous | oca rou

SO ERIhENEST1 0l r'tgﬁlltsgﬁﬁgrf&%ﬁﬁéé ddBLBA lfor"’i%@oc'?eﬁé’d 1 access terminal

conmuni cate w one or nore access nodes 404

sioomn | ORK sfdelfic ihRE B AnKBRWAriGScduy WREPndibitor GEdes teARBAP520D
an uplink (UL) (also known as a reverse link (RL)) at

Basdiuv@n up ke UL, tradif embléhibitsaaar W gthheiy o e cRGE. S $n close
termnal 406 is active and whether it is in soft

pas coifty),at fantoevodapl @A. Akeordingél, dssng bighuate dataiuphink UL bursts
system 400 nmay provide service over a | arge geographic
frenyi agness Fymient AP ethe Madras faratol o dd 020A 400Gihory 2008 er a
few bl ocks in a nei ghborhood. [0061] As stated, a node
Burthes@ard, thecipdisk éHspWrrﬂontrﬁlave@ﬂwmeéJQM@e&yatj@de &

a relatlvelggsnal area (e.qg. %& nce)

CENEA LYY M4y IEM-DON dydesign teco ISH¥RS 1egerf§ﬁ>nce

R Bl S B SR Vit PR TS Fre By e some
HF%J %Tg' Jde §1*6%f t%ysgv%;]“gé% Iél%]_sglg\l% iilc%ne%légrglln}]a% [s%ﬁk*;

b%r@orﬁ@ih@tlhtgﬁle%néé@luge 6%? a&%‘s’§ %@3&9?52@ 3@ea’nwhile
I N

ne or nore user reS|dences

%Ql%ﬁﬁﬂtobﬁt&fé%cg gatfo‘{Sﬁ{*\éfda%s&'iaQ@d %Eé’w&lﬁngﬂoﬂ()@ fglls below

ternet) and a nobi oper at orcore network
Wqairad Skls FEuItRIg,in oKRBht R crFadieerdrsWn thé ﬁﬁﬁnﬁ UD ‘fron‘i’ hssociated
ot her connectivity nmeans (not shown). As will be
aicsssusseidalxdoowo heaelfeimanimlcriada. 510 may be configured
to serve associated access termnals 520 (e.g., access
{08l A2 Inal TR Ovinizarbk swiden droplih IR motheals saibied sauhafial dnen)
access termnals 520 (e.g., access term nal 520F). In
altdregtivigepdk bege @@S@S@ ghefnomics copeie step sepaythgeplink UL as
restrlcted wher eb iven access termnal 520 may be
savgrdl ymAogetfergio prelsi 3 AAtte @stosipedrashess ol $¥0G idowever,
but may not be served by any non-desi gnated foreign
(alien) fento nodes 510 (e.g., a neighbor's fento node
510). [0062] FIG 5B illustrates a nore detailed view
of negative geonetries of nmultiple fento nodes and
access tern1na|s wi t hin a net wor k enV|ronnent
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communi cate with femto node 5 10B, but not with fento

node 5 10A. Access term nal 520F and access term na
WG209/07@ie not pernmitted to associate or comuUPCTYHSZ08/084754

with either fenmto node 510A or fento node 510B. Access

term nal 520F and access term nal 520G may be

associated with a macro cell %ccess node 560 (FI G

5A), or another fento node in 4not her resi dence (not

shown). [0063] In unplanned fento node 510 depl oynents

with restricted associati ons (i.e., an access point
{L%%(ﬁ %8 thl%lP ?ly nggr:/fdgltg 81% ﬁ% ‘? Eenélx\?{l(l) %tg Eg 1mé$s%§ %S tthe

St TR 046907 AL BRSO e
W Jeky Bgh et PEsntdil %F §§@dTH§§ R desPé o Enfrol ﬁ’le RoT level at the

|IIustrates an exanpl e a coverage map 600 wher e
sememalic sT@cki ng areas 602 (or routing areas or

| ocation areas) are defined, each of which includes

B ddjal Ineedo tepieecge abrupafinfOid. Rdede: toanddes iafrease in
coverage associated with tracking areas 602A, 602B,

et fBORE cagateddpl nomems@uatd addass taindieals i(ogs imderteretve created by
macro coverage areas604 are represented by the

hencasjoeisted Theess feamitahgZ M abismpoods SOA)bE neise figned\F can be
coverage areas 606. In this exanple, each of the fento

E’@(ﬁ‘éﬁ ; thg @ﬁ@lveeeg{wé cgn be pigspugted dyeddige samsdathoer) (PlLg

604
E I:g\(fntgg@%mfg &bg@&gﬁa%g’ e§%\é g}]{cggdgé)%rg%?ﬂ)g & [gt(r@al%ed atnﬁe femto
g% V%{m’)}et}tﬁqagmlgh Lem olf bnq I?ng r ea élglpg‘o n %F I>?cenamo shown n
Pf(?%gi (f@n%tﬁ‘ fénﬁ% gﬁfig ) f'(p/? Enc? fenltitrg g%g : % R)f?[n%ge%%%%lg %8159 Ql%ure NF or

Iven

Qt%ﬁﬁﬁ@&?bﬁ{h% a0 ﬁmoﬁﬂlts ﬁre & uer’t if [aré@r ?hﬁlk €Q. rRANEIQDwer levels for

areas (not shown) may be defined a given
Bétﬁ%&édﬁ@te@hﬁﬁl&@%@ind%@és@ tGRVIR 396D anga 884, tHeAREPRoT
Referring again to FIGS. 5A-5B, the owner of a fento
pedenddfruming &UbaRIidde 51 0ANPhstremsdiedi ce, such as, for
exanpl e, 3G nobile service, offered through the nobile
944t orAcordnget ancaxkmpEdy einbodident, ittenfemamnadroaxdtHiting high
term nal 520 may be capabl e of operating both in macro
BnVi fconioreedesS ldvdini the preadit eccngual increascy it§ noigs figerstNRap)
networ k environments. |In other words Tpendlng on the
etanuatien ieselarhilsrcwto nosiss aecaddities high RoTs kontompde 510B in the
access term nal 520 may_be served by an access node
BS6e1S SCUREOrgEP @eérénlseﬁ%ﬂmsé\%%%ﬁaw #$oenHES ey Aisyobne

‘%ﬁ@ﬁgg BiseesSFhrn Sber el s @Bﬁ%gﬁnﬁﬁ Thgeyided to adjus

eSI .2
nollsg gherSI%ﬁ or attet1r1]1a'[e o1 vr\r/Hen thelaa %ﬂlg} Ie out doefr celll 1nterference at

OUtS e 1S serve andar

9@&1@1%&%9 fégrﬁo %Sd@ . Ac&)?éﬁﬁ% L13cg e;?e?xﬂ;mwg gﬁﬁ"?e?l't' P&?ﬁdrﬁgfng

e 1's serve
kG rendeen § witdies$ B&Hﬁﬁnﬁ@tl@rpﬁfs?e% ﬁoqdatta@\tfenatnﬁg 86O can be
node 520 may be backward conpatible with existing
agressd her mnal s 520. [0066] A fento node 510 may be
depl oyed on a si ngl freq ncy o | ternative,
on nmultiple freq@@ﬁ@ e{kw ndhdﬁ QA@ZOD rticul ar
configuration, the single frequency or one or nore of
afte nultiple frequencies may overlap with one or nore
frequenci es used by @ane;q229deg(e g., node 560).

[0067] In some aspects, an-g&acess term nal 520 may be
configured to connect to a preferred femto node (e.qg.,
twherchanis the ndtel modleedofnetdyegpcasswei at ed access terni nal
520) whenever such connectivity is possible. For
exanpl e, whenever the access termnal 520is within the
user's residence 530, it may be desired that the

access termnal 520 comuni cate only with the hone
fento node 510 [0068] In sonme aspects, if the access

NN o .



whet her better systens are currently avail able, and
subsequent efforts to associate with such preferred
werEpen®w18 Wt h the acquisition entry, the acceBGI/US2008/084754
termnal 520 may |imt the search for specific band
and channel. For exanple, the search for the nost
preferred system may be repea gd periodically. Upon
di scovery of a preferred fentd®°node 510, the access
term nal 520 selects the fento node 510 for canping
within its coverage area. [0069] A fento node may be
restricted in sone aspects. For exanple, a given fento
node may only provide certain services to certain

Efﬂ‘igﬂs t\@gﬂ’ﬁtﬂﬁéﬁﬁfelf&ag RPERT BRRS| l‘ﬂ, FGS Or &2 h BYescribe a method

estricte or cCl ose assocl ation, a glven access

tR ﬁﬁ%ff@ené%a%’e&e@ﬁn%%ﬁ‘&gss RYrinf1fiFR6 R Oy $&h lusifiR ?Ez!éﬁive noise

network and a defined set of fento nodes (e.qg.,
figwre Qnd 9aB Y 0B 1A Ushadént ke Sd HEvalky tabjult fafelROfdreeR@sIdhHBOT. It is
user residence 530). In sonme | nplenmentations, a node
naetyd bet thesidjusthed fActorrvah bpappicdesithboio wlink @Adsitteangion or the
node, at |east one of: signaling, data access,
nasgt SguratNIoof thp gitogrodar service. [0070] I n sone
aspects, a restricted or foreign (alien) fento node
[0H#eln neyrearesenteseby gdasy d &op. the eperatiogs desnbshibeyeini st occur
Group Home NodeB) is one that provides service to a

§

pEiadicatly etich po ypd B eacwENCce Pt Hrubseauenling plaf &. Bypyay of

b Il I d.
el o5 SRS Bt PSRRI, By
5 " be defi ned th t  of d
b R e PER B PR B SEEE DSBS gy o
e e L

g;gs_foef(ql@m tR& 2 8h &L ﬁ%%ﬂeo;tv ) & hefhRAGPARNEMd RREBl10. The

rious relationships y S exl st between a given
{frerhsl Rl i ARANE P IMBE vAeHARS f HRtAArAAI noikdmcRYAIRhE femto node
fromthe perspective of an access term nal, an open
heist fignedeFey refer to a femto node with no
restricted association. Arestricted fento node may
[08fl47] t Asarchertmedipdblothat0y, a totebtecdietddgnah ssarpth lo(n) is
manner (e.g., restricted for association and/or
megiustd: atlicdnial rescivodreighastrongtb denhinythe tofad reaeoved powiet teceived
node on which the access termnal is authorized to
giche fantamade femalbwsplessleyises formeipny forye aoduip ip dfcaactiye set
a nt o _node on which an access termnal |s i
pshsomatl Welasdevices whafraf%%% §0<éef=rls 66@.11&@ gtive et As

tri d f ign. (ali f ref t
R B 18 B Bl Gl hET SR Bl et et
SHLBREL 5 B RGR Pl GRS R 3y AP

fo?%\tfl{oin‘ffeﬁgo Abdd RNk ki 460 et 19 ggmp&treép Ny ytﬁpl%t%&] glr-]cell

assocl ated of home access term nal may refer
RRGRISLEEVY Bal bd Btesddf 101 zed to access the

restricted fento node.nf est cess term nal nay
refer to an access ter ‘ﬁgﬁ'miggéﬁgaporary access to

the restricted fento node. A non-associated (alien)
ARaesS LA R ERYy bIBEET 1110 a30ccAAGHRE LIfp %hé}g% g%db(% to

does not have perm'ssion to access the restri
fredrfQetedad n6ixe BBl Fob 1PRIhARS] RORIUeNENcssideVRbd R Shom the
for exanple, such as 9 11 calls (e.g., an access
foaitoinodd istih écirdeese pat have the credentials or

perm ssion to register with the restricted fento
node). [0073] For conveni ence, the disclosure herein
descri bes various functionality in the context of a
fento node. It should be appreciated, however, that a
pi co node may provide the sanme or simlar
functionality for a |larger coverage area. For exanple,
a pico node may be restricted, a honme pico node may be

o a NN A



conmuni cation link fromthe termnals to the base

stations. This conmunication |ink may be established
wae@ar®ihgl e-i n-si ngl e-out system a nul ti pl ePCT/US2008/084754

-in-multiple-out ("MMJ') system or sonme other type

of system [0075] A M MO syst em enpl oys nul tiple (NT)

transmt antennas and nultl IIE\)/[S (NR) receive antennas

for data transm ssion. 2hannel forned by the NT

transmt and NR receive antennas may be deconposed

into Ns independent channel s, which are also referred

@egﬂss eg es%whg({llpy JP]?\)F]IF] )y lgé{ ?be'r?ué Sorfrg%l i not'HR}sSocliz'ﬁgd]access
'rr?&gﬁ 19‘33rfe£5 @e MM?H ﬁ/e{;éﬁll{:ﬁ%ug Epfébgged é?‘f@é%lved at the femto

mance put ana/or great

ﬁ@de‘ B&th lal1tWideldsk dEﬁ@esa@g%bﬁ%hlt@hdﬁaeﬂ§ h%ﬁltlllélf &Rive set, is
created by the nultiple transmt and recei ve antennas

difiputtd.| TEEEHMIRATE]t-oA M| MR:FHeh@MevRY a8 BPBQIrsstd a8
di vi si on duplex ("TDD') and frequenc%] di vi si on dupl ex
o

("FDD'). In a TDD s%ﬁ(eﬁh(hb formar oend reverse |ink
transm ssions are on the same frequency region so that
{09e50)ecifov mpicsgntat bynbliopk &1 B Howscdihel asiofrall igerfatndeievel to
downlink (forward |ink) channel fromthe uplink
thedhermabnoipqikyure Afmantio Tid maximatn Bcrch eccgbed pgopdiipencrgy
to extract transmt beamformng gain on the downlink
R ounterisTeacaplus AAS Niyie raipAnToag| i-cghl aggsss tgee@éhs are

g‘g’%ﬁ’ | it 5@%@65 %gﬁachktlé% éE§ %%ggsft%aﬁl%%es@a noise ratio
PP A 2 o nlfn T SRR T (RS BB Sy Byon rtio

fdrl]r %g)ﬁl’é cléli‘ g&%g&%ﬁﬂ%ﬂ% %%aﬁfté{rgd %&g&a} (& e?(ﬁ%lés A @cg)r(gggﬂﬂﬂﬁmte
léér}%%ﬂa)g@esqﬁ(ﬁ'ﬁl@rﬁg ir fhe dB80rh &1 T’heﬂlggﬁnﬁﬂi%lté&@g value among

femto n are depl oyed 1 n nei ghboring
ARBABRRIABIS FACSRSS tHeSleMtdAdR iD Zr%eﬁa%@geec@%de F&6kd as:

to associ ate an icate vvlth ent o node OA, but
not with fentgq ok () Li kew e@@i@% i nal s
520D 520E are mt(rt)e te@ceaeceomnas e and M Ve i cate

w th fento node 5108, but not with fento node 510A.

§P° %@éﬁe&lﬁpﬁoé@@@(ﬁﬂﬁ @@ﬁlﬂ?ﬁ&%é Fgd é}f Phe out of- gell

SOCI ate conmurii cate with el ento no

ﬂe%ved\ﬁﬁ&%eﬂd%rl&}e‘ﬂ # Sand 0o RP nw rO8SHY hl%tc%ﬁlpﬂ’[etdh The
a macro cell access node 560 (FIG , Or ‘anot her

Siendlaomode ratid BARLTeRthdr dRicERINEE wak Qﬂf OB according to finite
Accordi ngly, such negative georret ries respecting
agmassregenie (RIRY fitteriiginrtbeldéB dandim eflghtoarpungl @t-oéssll (non-
termnals may result if various interfering or janmm ng
@&sndhted@n@sswrmhlel)wﬁgdahk) -rist Wowehn bkexgréBddis: Upl i nk

Jamm ng [ 0079] By way Fon anpl e e;l A3 (dB) and LA
(dB) be the path Ioss[a%eg—igenfﬁ&rﬁ{e—n@ e 510A and
access term nal 520C nd¢cess 520D,

respectively. In particular, LA3 nmay be nuch | arger

[094R2IL A As rEhresntevhlenblack 6522, ther axceralvese@D adrautrsfrce s intaference

its home fento node 510B, it causes excessive

beond ey @l lomeed (s 2qtbarmeung v ith whielhihs ceueurBaagian system can reliably

effectively bl ocking the recepti.on of access. term nals
SPRRS €1 (heTERT B AL ST ACCH YOO8 chipieneiey jfa HitiTfigence and noise

P AR B PR CET Gl TPt 112,
access ter llento node

ceSs amount IfT(])l‘ ecelved IB\R CAFERTQ {nterﬁar noce r?g ogi 6%50 can be

charaCtert 28d
gﬁga% A3 - (Ps - LA5) (dB) [0080] In some exenplary
I'ments, depending on the transmt power Ps, the
of access term nal 520C at fento node 510A nay be
a very | arge negative value due to the |arge val ue of
LA . Such a configuration geonetry is referred to as a
hlghly negatlve upl i nk geonetry. [0081] Downl i nk



[0082] Simlarly, in one exenplary enbodi nent, LBS nmay
be much larger than LAS. This inplies that when fento
W@meOBHOA transmts to access term nal 520A, PCT/IBR008/084754
cause excessive interference (or jammi ng) at access
term nal 520D, effectively blocking the reception of
fento node 510B at access terminal 520D. In this
downl i nk jamm ng situation, t received 1 for femo
node 510B at access term nal 520D may be cal cul ated as
follows: C/I (fentocell B at_AT 5) = PB - LB5 - (PA -
LAS) (dB)[0083] Again, the { Ecsh)tento node 510B at
access termn ﬁw¥.6§0ﬁﬁy:%%xa7¥gﬁy T &FRRS et i ve
val ue due to the | arge value o . Such a
configyration metry, is.referred.to. as hi ghl y
SRR ol AE R bR S GebA I e irRept Bate i ca
L derat i , : . , ‘
R AR WD RES B P DR & BEBENC SR eceived
RicrZElQYRL deaae)cufeesselahminal s. Therefore, it
I's desirable 1m the presen | ary enbodi nent to
address interference E%&g:t@Qﬁﬂfggg}ngg Jive
geonetries through modificdt Ngm)processes in a fento
node rather than requiring nodifications to access

%ﬁ%{@do%e al‘f&\‘/}&f fiiilirrﬁ:sﬁbbd’ 0089} P{alﬁvilggefﬂ@%hfté §54mt the

uplink and down are desirably addressed accordi ng
09184 exeyRprEmteIRabdeNt disahosR éf Redigvhal ARSI (PL_adjust)
eferring nowto FIG 7 and with further reference to

hlaGReedb A apptipé i sedonuged: e aitecpfrgerited inltBodkSE 30f the candidate path
beam steering and null-steering to address janmm ng and

legadjustmegs anedaté¢resnad. | Thelrandidste radjustindnts canrbe cdpteaseld.as:

The present exppplkaiy enbpdixpapt uses nmethods and
apparatus to prevent jamm ng and negative geonetries

using beanst eepj ng apd_nul | st eeri ng i n unpl adied: bagess

station depl oynent's Wi t h| FestwhietiedPlacsress.0 K EHBBT bxxess

an exenplary fento node depl oynent scenari o, near by

si gnal s (desi rBH_6¢nd:nFefk eivddbey DrayPhetar dph by

nat ure whi ch incl ydes stron i rectional copponent

and flat fading aggeggztﬁenﬁﬁgaﬂéﬁ ’ﬁgnﬁ”Tﬁuégfﬁngﬁe

smal | del ay-spread and nultiple reflected paths in
Regrsding deternmteethe syndigdp adipgmept Yadnesj tigmepprdate values may be
situyations, sectorization y provide a desirable |
hesehypon vriqis sBaestRigsties ot F‘g%g %’F‘%\HF h@ATiowy points can be
interference. [0087] As represented by block 702, a
PENTS hdtde 510 continuously listens (i.e., receives

accor di the varigpus receiyver configyrati.o

descr i b haPeidih YR P2 SR AE S SR E A48 the PL based on
term nal s £20. r . : e fento
node 510 daPar el LSt MG M sln fdunold:

transm 5(25 Hﬂéas@%otﬁ%é?%%%ﬁ 16E5MRRky Al IRiE q@k_tc@ndg is
the fento node 510. 1f the detected access probe of

t he accessdésesndt idblowsy fidhectdeshyt PLRACISPREI o’ fiRMinAccessarily
node 510, then, as represented by bl ock 706, no
interferenkighm tigation i s necessary since the access
termnal is an "associ ated" access terminal wth the
"home" f(&ntfaherodeonly 008&tivAsiserap tieseiitthel e imyayhe o yeadGiBto
fento node 510 further conpares a characteristic

(e.g., poweiredtipaniy /asfsindedkcdceamsrol meelpaishpralready can control the
determning if the characteristic is of a sufficient

t hreshol d ReVéevel oriadhg ¢ase whemthere isohceneaictivhuser hie
fento node. \Wen the access probe does noﬁ exceed an
interferen@@“?%pggﬁ%%ﬁfaP' ﬁ?“@?‘?@b%&ﬁﬁﬁ%ﬁ by bl ock

706, no interference mtigation is necessary since the
characteristic of the access probe by the "hone" fento
node 510 results in acceptable interference. [0089] As
represented by bl ock 710, when the honme fento node 510
receives a sufficiently strong (i.e., greater than an
interference threshol d) access probe or otherw se

. o e e




steer signals or lack of signals (e.g.,, nulls) toward
t he non-associ ated access term nal 520 on the downli nk

wae@pleih k. [ 0090] By way of exanpl e, beam f oPEA/HR008/084754

(i.e., beamsteering) nmay be performed using a
sectorized or directional (e.g., switched bean
ant enna configuration describg? herein for formng a
transm ssion signal beam and/ null or a reception
signal beam and/or null. Specifically, interference
nul ling may be provided on a received Radi o Frequency

E [ e y hedugci r S .
e o s e A 2 B R BB s B o P ptust can b
LR b G L ahgf ' s OB LA P R Stati
L e
gonfigurations enable the downlink and uplink to
mai ntai n the sangr dipfegtjonal canpopgRt) for use in
both |ink directioﬂ;.— 0091] A§9represénted by bl ock
712, downlink pilot add_edeimeadlt et 83X ons, as

well as traffic eRamprL dapdnsem ssions if any, are

transm tted according J,0 heam form ng ,such that
m ni mal energy is diré&t@guﬂgaé?églﬁgﬁearby
non- associ at ed aebed$PL eni/irad ) St eering a transm ssi on

signal away from a nonsa ' gg@ access term na
results in reduction ?ﬁﬁﬁﬁggh@ga ive geonetry at the

z i at ed t ' . ].0O 1 .
tSREC R S REr Fadevoniar Riep i U Pl R RE R eore) i
G- M RAE 7 R GEFESR L BRI At i vare
Rﬁlitg%ﬂs'rﬁé}ﬁr%ghi?@qﬂ&nﬁ?atﬁﬁ%{}*ﬂ aﬁg%@qg R (18%80 possible setting.

descri bed "herein. Therefore, 7 n associ ated access

Pﬁ)ﬂ BYIN a'Re’i’é’r@in%hbW‘P?fGt P SWHR FGe raftreRcd tBF IS MBA-5B,
ent o node 510, the associated access ternmnal's

aseaiichs pelatdes todthe Wl df sabfrahb emetredkftd addressgamming and negative

voi ce/ data) comuni cations is not jammed by the strong

pecangriesssilldresddserdbadtihenare detby. hbapassw ckahgldryaaalesisment uses

term nal s having negative geonetries. [0093] As an

ecthogds end arfpatdtes tapeesst jpoinnng enbidsiyssst womswpmdategative

antennas AP can nonjtor the AT access probe

EPRARAeseYSing SUE2A tit I§unt ennas. If it is determ ned

R A
AP c?n.tu%n of transnh} f qﬁhupn éb an1steerin§% Pnd te i
PUHPISERE, EASMRSIoNg S8R 8nS°F?1 FC 8t 8 B ) IGR" fhat cminate tme
g&%%@ NSt [ %g%e éé%n{e‘?ﬁés?s%ﬂﬁs%dfeh@o ;%8{ %18%% y communicate with
eri odr call te. ., ONCé per’secon he Tento node
bty ! . 1 . o
APPSR e 200Ul OB bk TR sHBER s i

SfmildiE, 380eAGURLEST ERFINAIOS RS 8RS @nfHudEAE SatH RThMRUe 510A
520 has noved or termnated its Conmunication. |If, as

@ ELS pEHRIOWhde GBBfaysolliMed dcbess 3émang 5a0D6s kéRduled B§dtmto node
has di sappeared, the fenmto node 510 can elimnate the

SHIA oo bz ailertn $wdhl mathdd< of synetmnijadoatandRchddinking approaches find
omi-directional transmt and receive, as represented
applishtoakto7yStemisfthatiperrsit tiomgd ivnasichatilisg gruah as xEVDIA. By way
present or has noved and exceeds the threshold as
peprasydatsareic bkBY ROy odtrol [gharinghst ase tiowemsltiplaxas neighbor femto
adjust the transmt and receive sectorization nul

8egse Pil fgan bgoreapizediorise dmedetise ekthpaqeontrgl ghpanels.

i recti of the undesired non-associ ated access .
Edé’ﬁlnaﬁfwen[ BDoseurpRd A58y e ek AHA5F NV t¥PTK ePdPe il interface
o FIG. 5B illustrates fento node 510A steering a.. .

Qg et (o PSSR o oNTAUSFRSChetha time  division
di rection of non-associ ated access term nal 520D as
| ong as non-associ ated access term nal 520D was
present andin an active call with femo node 510B.
When non-associ ated access termnal 520D is idle,

e I A /N A




access termnal 520 is active, and (ii) only if the
undesired transm ssion fromthe non-associ ated access

W 2000078 520 exceeds a hi gh signal strength tPCEER20$1084754
at the receiver as determned at query 408, signifying
that access probes from desired associ ated access
term nal s woul d not be decoda%&e at the fento node
510. Wth reference to FIG 5 is noted that fento
node 510B woul d have no need to steer a sectorization
null towards non-associ ated access term nal 520A since

EFTLONE ! LOMANSARRALIALES R2539%, LB DRl BROBing, fo

ver ron eers suc

@T'lo r"W@THMAt WH@?A”OBeQQE' gﬁtiaﬁg ¢S aBChsn tlme reuse are

ter 520A, the sectorization~nu woul resu

é&cﬁb’é@ﬂede?alil i RAIbETh A8SRELRE ed access term nal 5_2OE
[0097] As a general case of the described nethod if

[dee6diP danomotexe@pRIyT ditboliferd] keEHiafR @het R&ise is applicable to
interference fromtHhe non-associated access term na
{cehmplogivenliersthybrid tinenieuistgcanhat besaiplicdt &smhhe céRilar technologies
receiver) it can try different directions for beam

sitcbes icdigra20() andl WCEN A thedpasostateon mansmits heconvmeivs @dot and other
signal quality from associ ated AT. [0098] Referrln%

O taonEpiGehannglsd (aag-t ynals trgingr atide ast.octe))a@hich the access
5A-5B, op eratlons relating to the use of optimzatiagn
teﬁmtqalaﬁn% P POREPLYGH RRASHe Abc bdag el %camaaa aad gequisition, idle

#erf%kﬁggan%?%@at B b SRR ny iy GO0 %Eﬁ%n'u%gg &t pilot and
avesﬁ%a?r rEne S Ran ot e e r?ﬁaiﬂ%e,#lﬁ‘ L8, A3 DR Sdowntin

BERRRES < 3RAGSs Ml R PROAR RGN P oower gain
FU; 018YEe" heaghLhagpsk %ﬂl@o&ﬁﬁe‘%’t the aﬂﬁsrtn stteljp dé"‘% Qifdré@? the outage

nto node are chos based on the desi range o
§iemtion A& the 'deﬁfe@%mt@ncﬁie' ANV pRASE ARBoeidaH RBAmelsQe.g., synch and
acquire a fento node in a location where the access
patifg)nahndtbelredond:d A mieettcbys tantinil$200By fveiftod cRadplet Haima2000
restricts association, the overhead channels (e.g.,
fremmiondiealet igb stitenpehsr sartiol gsoups (REGS)s yliocferaitcicquisition of the
broadcast/ pagi ng) nmay be tinme multipl exed. Various
piletiségnsl, effractiomeobtbalpdst anddviedichd dsaniol tranismession is gated off.
nmul ti plexing are contenpl ated. Furthernore, the
P4 pRle adVich aafeainge rfﬁyFI& FRiriseie eede il )Apdiangaiting fo associated
for exanple at the slot cycle index of the associ at
aceessmiaplyinlfat, %@S{Iﬁ%ﬁu@mé&t% gra@%@éd dginggated 6 periods no

E]gntlnf glrlgtt?%%mltgeﬁsl \nlg‘b%ﬁ% é?%ﬁ%?ﬁsdig efsr mﬂall f%h@ %fle carrier-to-

at_all. | 00] -Howev tlve VO
1nt Ference (fattlo (%/} afg)sgangm?sn%r}sefe %1 ey e no | gll mé?,roveds &rarnatlcally

ﬁlel %’i’o@ LAt Hodb %'ﬂ)§ iy %gt%dt Flg pgﬁ'ﬁﬁfﬁrgue[yq{ﬂéltfoﬂ of the pilot

pl ex the overhe anne

§ﬁ(f b@kh%ﬁnﬁ&? lﬁlohi Rnor RN Ly §cc@§s°fé?ﬁ1fﬂa?%2OD in spite of the
Accordi ngly, an exenplary enbodi nent describes a

AehRatghove @Rhiciyzk Agbcly BABMLESTRONEr for over head

signals (e.g., pilot, synch and broadcast/ pagi ng

fieasdie! Sh onhmemblarﬁ emdodimeac tthase casddl oradff pefiedd arenohigluled to
and time nultiplexing of overhead signals is not

be actioyatlappfi@) 1 hjus Fémmtexmmel £10A ahst REMtamddAGDVB, can use non-
net wor ks, overhead channel (e.g., pilot, page, sych.

etratlinping )subdiames det pewger-controhgjouss)ednfave e@emphtm embodiment, by
performance based on geonetry and covera

éfﬁﬁ@t@ fi(in¢-s NOtFRSHBTAS a8y Ele#@ﬂica@d%afd@m Jd% neAty 3/4 of the sub-
exhi bit some significant differences when conpared to

macro cell access node depl oynents. Various

di fferences include: 1. Due to limted coverage size,
maxi mum path | oss values are nmuch less in areas (e.qg.,
ceIIs) serV|ced by fento nodes conpared to areas




3. As discussed above, due to the fento node
restricted association requirenents, negative

w@e@awtwies can be common for fento node depl oREETSX08/084754

unlike for macro cell access node depl oynents. [00102]
These differences can result in very different optinal
power settings for overhead cggnnels for fem o nodes
510. Since a femo node 510 génerally will have few to
no active access termnals 520, it would be desirable
for the overhead channels to be maintained at a

h iem RO ,Sae{irt‘n iisi%n(%&gs% mof B M €4 may, be n%reated. If the
nterfer y“fenio

] [ r
[ enc 0) nng oring céphg serviced b

ﬁ‘g%gdédg)é/grh??@ 81%5%1% 368 VirfieRnD d ey Gl git@ga%)aﬁﬁigyn as well as

., assum ng co-channel 0Oper

WehdRle EXRTBL&he NG aBXQTRhR Wo B R ABMipaPEHSBSIE Tor example,
pi | ot "channel optim zation, however, the analysis can

be tkpphk eddb@ 6t Mherpiky enbesdrichanhghilaHowdver, thB0dM3de casily
In the exenpl ary enbodi nent, an opti nal

tomapdnisated by pidrefsing tHR Pinsmiapatecrfadithd feente asd: HIf0, aince in the femto
single voice call is determ ned as well as a default

podedt] Oplopkyeet, thargran@InOEF Atduibt lihied by oransmitpower.

éformard l'i nk) power control results in a nodified

W4l oflntadditipn do ths-plot end overbessh ¢hanngdeibe sqme gefjngsmetod may
so as to maintain the small est val ue of total

thrarkeniapplid Bovls ares ORtdHF chamce EHIREYiopy. e onc cxemplary
oA S B 10t e BARIRBRY 5 BB apipgon off. IF, for

de 510A.and nei ghbgr .. f ent de. 5108 exhi hi t | ..
BRI B Rt DAl b1 Bl 28t Rt dle g Toding rac
[L&at pyengde t;{ﬁ% iski%n,t %&n?ﬁrﬁlﬁgn% %Hn{agbdo @81)0@4?% LR §B¥e packet
creating rnterterence, or X. I'n e presen

£XRAMRLGons2S PHBLMY: §t'é‘1§iap@f8?mfa§§@3g%9§a 2d0ficdnyolutional code, the

transmtting a pilot channel gal n | evel, Ecp,

hesy fehRinkl 520 well BRabtct 8- RRb&E thedacRet( SNR) the@th RAS of the packet

witten as: Ecp/lor max. According to the present

Bxenibadry aab@aic®ifif , Totavbil theSict@bite of Gndwing thé& geometries and

opti mal Ecp setting that results in | owest tota

sahadwlimgt thet ppovereribpong gated wf firmot, ohafudlewhdgOAecthoAGd O5¢losed to

As represented by bl ock 802, the pilot channel gain

pevelt jBoming andiatdrebd pedning a@d)DERMNYL FeonTdines, using subframe time

default value of Ecp (EC"DEFAULT) can be determn ned

Fdsed on a reasonable | oad and path loss differentia

val ues expected in fento networks. [00106] As .

MO etV Bl Imtia)) sdReness, o aFlG aflf céI@aI 12 ( desgibesy, gp c gxemplary

cahl%ris ?et uEfbetmeen the hame fento 510A and.an " .
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error rate, PER). Downlink (forward |ink FL) power

sl OleGsdBH. ei t her designate a decrease in Ect as
represented by bl ock 808, an increase in Ect as

[0S 66]s ermhed:abyg béekcBhby bechéwen i aungdea way BCto mirdiAd the cross-
As represented in query 812, a determ nation of the
paclaionebateeer paiss ¢fRERNg issquesedt fraomipdemtinlly irdeléerinat femto nodes
signal quality. Generally, if Ecp is very low, then '

S Hhnrs! repeenied brbleskal 204, cauFemidegidads Outslasts ang b the gating
result in very large Ect. As Ecp increases, channe

BSupRRsE Shthapah the dpmprodgnd Oy #tiegint e ehqose agriing graucnce that
down. However, if Ecp is very large, then channe

estimation quality will be higher than the required

amount, which will not result any further reduction in

Ect. Accordingly, when PER is inadequate, downlink

(forward |ink FL) power control adjusts the Ect.

NN A PN oy o o - o o o, a o,



h e ipn[Ecp + f(Ecp)] in other optimal Ecp value is
found that mnimzes total transmt power where Ect =

wo ¢@epYoe(8The function™.) can be determ ned thrPCEykS2008/084754

offline sinmulations or tests.)Then, as represented by
bl ock 816, the optimal Ect value is determ ned as:

LLA OPTIMAL ~ J CP OPTINMAL ) . [00109] As represented
by bl ock 818, the T2P OPTI MAL4ts determined as: rt p _
Fr'-""tOPTIMAL 1 r OPTIMAL ~ CP OPTIMAL [00110] In
anot her exenpl ary enbodi nent, si rrul ations may be run

non rl%lglgmg%@ﬁlp&l rafnﬁlltoEﬁ{) %&alfs%fechg d8Q3| not necessarlly

anne ex ec In ce ento no es usi

exagp s, t%{;gr l§)r

f?%g{&t aﬁl L&}w {Iérg‘/b%oﬁlg lfl %&EQ?! caﬁs e tr g%yéc}i( %@3 I embOdlment
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g%nbg%e? rrea rg}ltg Hﬁgﬁn{) ﬁledhgglrltt ??Bﬂgfergﬁj?ﬂ{%d%agggd% fﬁeél?éﬁc??a& Mentified

ofd dhetaiccess term nal to neighbor fento node and the

i nterference power received fromthe nei ghbor fento

[0Bde67]( e.Ax repirdsciitbid byiddkel 2061 an aedeshesmBeB52@ssalazhbs an active
| oss to neighbor femo conpared to hone fento, then
tdmmeopin weth Edpn@naodect10valluesspaosd th peddishmgi the raeasention, the
by 3dB). [00111] On the other hand, in an alternate
mmt@amylaé#@@onrﬁ@ﬁ@s aj fastginghisehfranesrdewnbife (fosward link) power
transmitting at ha of lor max, then optinmal Ecp and
fQiiro) afP@@gcwupwqge@a fegtpaode AIOb P tssﬂe%m eﬂ&ﬁev@r-oveﬂappmg
also note that it is not very practical to change Ecp
SHINGSEINEFES frequently since it determnes the handof f

HBHEET ‘Farieby o rBrSRe (37 BRlscer g qronsmits
?@%@ %f s {)ﬁ a%p Q)@Q‘Jﬁ e ! ao&’ga/@&ge Bﬁ&dﬁfh@)ﬁtﬁa?&{s@?{eﬁﬂﬂﬁﬁng with

ues expec net wor ks erri

QI‘P oy %l)lgfrol rotfs f@@@bg%ﬂ?cpgﬁ' MR %ﬁ@ieﬂjée'd% HRIk CBSBS since a

h hi gher then expect oad and | oss

?d)t%ﬁtﬁﬂﬂ@rlhte?ﬂermg Heil %H@or%ﬁf@h&fe% FOARPR AR enghB& in communication

ol ow ng al gorithmcan be run for each of aplurality
@fithatdss tameialy 5200\ -DatswpetubardredtQingadehnaqids nackéss pérehinal 520D
associ ated access termnals. [00113] As represented by
bllbcdbsOO2, irttréerpndeotonchanuiskt gdi rhel aviefrarkeyp in Sresponse to  gated
initialized to EcpDEFAULT for analysis of each voice
transmissionssyy iatattsfiagincighbbutengd nBdep S { HEPDEFRAUDTC cavncdsgerminal
det ernmi ned based on a reasonable | opad and path | oss
A4 evidhnelsal obsarvgeanashgsesubsef ph splfiitracsnathaty k. {n@f@ﬁelfzqce from

As represente iLn block 904, the praocess is repeated

pgiehRes dRmioa podes 8404, ps SRR AN HBROT flEHiconakON tingp gated off
ssocj at ed ac termnals 520 with the power used on
rﬂg‘%%tsd‘ﬁ%%ﬁgf&ﬁ'@ﬁﬁsed as Ect. In one exen‘pl ary

Eﬂi\?ﬁﬂ nk n(%, gl\}grs(%l%f:rar\ﬁ% l'l'l_lf)“}h%%h\(,j\gern%conlziedql% IS gated on, the access

LRGP SHOIS qxxlpyobgé't‘% y%? QQarﬁ’@gW E'B/I\M Oh\AaL eé erfgﬁ l?‘?)lock 1212,

power control 1s use htain the req

Qlfe SRk & 6%l 1IRRF B&WereEdol FéddBackP E@n ac@@ygn!ehﬁﬁlal 520D will
(forward |ink FL) power controls nay either designate

thdiRES elRs efdnfio E6ddeaS 10B PERSRNtIRHRY MeOGknHB, poWer for specific
increase in Ect as represented by bl ock 910, or no

ahvdingesi Simdicly,[d0ihgShe Asbfragpsebarfemch hodeoblerdy is9da?ed aff, access
determi nation of the packet error rate (PER) is used
teomind&A20ID yid dbeprat bighigriab aqdahd downlakodomsiandg liyk) pavem control
PER i s inadequate, downlink (forward |ink FL) power
tesAback|frame pms&tetrh@alE%&OD demﬂ@pteAbatrfe@tce@éiﬁ;tSé@Bbiaould decrease
bl ock 918, the FILTERED (e.g., “FILTERED | CPFILTERED
sheut@,anﬁmmppwé@ranﬁmf&rgmbﬁr@n@m| The purpose of

filtering T2P would be to elimnate snmall scale
fluctuations fromthe T2P cal culation. E.g., a noving

aver age



filter can be used to filter Ect and Ecp values to
conpute ctpi LTERED and ECMFI LTERED respectively.

WO 0®NTJ61As represented in query 920, a det er nPCEHUB2908/084754
is made as to the value of TIP FILTERED TIP FILTERED >
TIP OPTIMAL + 1, then as represented in block 922 Ecp
is increased to Cp = -*"ct FILTERED/ T 1 Pt. O1
PTI MAL [00118] As represent ed¥n query 924, a
determination is made as the value of TIP FILTERED If
TIP FILTERED < TIP OPTIMAL - , then as represented in

R T i T .

&E@"fée%%kﬂﬁ%ﬁgéw Qﬁzo%st t‘ehﬁlﬂhllaffzob" %fffehl?o R I@Brlﬁ&w&’t@s which

rate two users ar

A8l ROt YRR LBy |11§tef%1ti ﬁél Jraf%ﬁltd’ A6RISI®A arc gated on and
t heywoul d have sane” T2P OP - However if there’is

ARRhNes gMs@ bfip excfc@fdﬂlggg $lah an tlﬂi(ﬁ&&foﬁrall()ﬁ/s Femtol nddE B10B to select
data transfer at 153kbps) it would require a different

d 2RtiIPTEddhce (fAnem)tthe §2{InCREHMAing $cabeplemamntag Widr the gating
gi ven user (based on its traffic type), then the
sdqgomdet (pattero} omasen @adl liy uaepusntsriBiope ndigbbabfeweo node 510A. The
algorithmis specified for one user. If there are
el eenangiingentt fiveds appéicatiogofor thereating sessence (pattern) chosen by
di fferent Ecp.values for_each user. However, overhead
F?ﬁlé‘lgéleﬁhbo%%f?ﬁﬁopé @P10%sers and we can only have

E@ﬁgﬁm i el }1{113 uef In%?]ém%é ﬁrgrll Etgé%%ﬁag;rdwgvr ggonsiderations may
FfERadeylhe mep s S e A B ba et oo hb-frame
%&E}%t@g}mﬁﬁf iEeq‘tho?egﬁ ngg & gg%&%@?%&rﬁ d%rg%géware of'the gating

E& %%ﬁé‘ dnh@k &&&ﬁmpﬁ@wﬂa fiiaR$ Niehdre néﬁe&vlsfé{b %g l?engpphed to

fic to all users mni mZed. This woul
ﬁ‘i‘éﬂidﬁ'&l@bélﬁ’@ g@ﬁné B&m‘éﬁée@) U(bfi‘tttér@i) Bkt RRorsfRid HrtelEP 9(5&” periods
= ar mn + + ... +f N (Ecp N)]
hﬁﬁleéﬁ) shdﬂ&ﬁascs“dn”tpmkid@, nSﬁdhaa écﬁﬁtd@mbh makhedpdserippaet & downlink
filtering T2P would be to elim nate small scale
{forvetrd dink p nsarhebentinkaeion 2Rd chhionel gtialapn.feddbgck esinmwionngethods in
average filter can be used to filter Ect and Ecp
vsd pedicticgacy apesse teempial. TERED fameka®@pie, im ERER when eight sub-frames
respectively. [OOlZOQWhe optimal T2P may be obt ai ned
W Jukicen aigl eatebaf: g1y bt brucfiopl repsensciog selectaelfernating
‘Err ol adj ust (V\:hl ch is part of standard 3G
%}g’e %‘PPSotﬁ) er%?%db% ?ed. Then the Ecp is adj ust ed
T2P. Specifically

Lﬂ%ﬁ Ve/‘ﬁﬁvnﬁ%hgp%ﬁét chtboaTat, R e Crsshtoigsion may apply
e LC'?@“ SeliSly B s S pE P Jb, RigeSH0 are no

%%hén?zreﬁ hgﬁ’éh? @@%?de?a&l%ﬁ B CLRt, UDE %x&@gl%r GURA \xfcﬁ}%{A femto

l'uctuations o urthernore, in or r-to prevent

AR 0Che 'ﬂgﬁ %rn‘éflro%%d eqHank ‘E?(% ?1%99/ SnBBYinREt BPHbA-LGitbhronized

in one exenplary enbodi nment, he Ecp correction

feontbeoley § 00, TBdcdDbEalsdront Yon- dfﬂg&tb& subfrdlfEs, dvVea @dheneficial to
channels (e.g., page, sych) can be adjusted based on

hdve 4di drahangaelic feyBbif(subfamed Bredontip@hal asveclpasdl or many of the
l evel with
gated-on subframes. For example, in the case of a WCDMA system with fifteen

subframes over 10 ms, or thirty subframes over 20 ms, a beneficial method may be for

cach femto node 510 to gate off nine contiguous of the fifteen subframes and gate on six



respect to pilot power |evel can be kept
constant).[00122] Accordingly, exenplary enbodi nents

whaneowe descri bed for reducing transmt poweeT/82008/084754

over head signals (e.g., pilot, synch and

br oadcast/ pagi ng channel s) when there is an active
call at a fento node by deterqining an opti nal

over head signal power |evel. fie exenpl ary enbodi nent
has been discl osed by way of exanple using in the
pil ot channel as the exenplary channel, however, the

LS} F0E, RS Rt PST (YR 0ER ROADAShE s APmay gar
{){gr%ﬂ@én E&{tgu‘é‘)?& QuEf%nEés% g A fo%Pc‘é‘&f’“cbﬁ o%?'tsgﬁf‘rd?&s out of

e use requency se ctive transms

83FranRqm ng and negative geonetries will be
described in nore detail. As stated, due to unpl anned
FUBR Y78y MaRtaltefnalcaxtMmpheg embodifRenlseoRieV RRHSUNR Sdliesaihis situation
associ ated access terninal can becone very | ow due to
amd enpreve noenfitilo@/hinvelvghfeatto hedésos b denfiguasis i g&t-offf pilot and
This interference degrades control channel and traffic
ovraihendl chgend dramsmpeiono whehe¢hac eesso herass framirpirasvagiated, and to
result in outages or decreased services. The exenplary
e odipHemnddiveiced sbarmelsaichodigalbe srber etsryeryahowwetr@nly at times
i mprove the performance of an access terminal in
Hgh aﬁ%@%@ﬁé}@é@ﬁéé@@ﬂ@%&s web e exnerediady %mz%&fethe femto node
éﬁgacy access termnals. [00124] Generally, the

npl ary enbodi nent introduces intentional frequency

BB T8 iR gOR B S P SLTBb P hedlgignoe o FiG. sa-s8.
gﬁérgtgbg&r 1Qtfi’n t‘?{:[hé’y& rlgﬂﬁ@ﬁlgg nFﬂoﬁ;P ﬁ@ezt ah@%&{ﬂé@%ﬁ% ?nd %'Sgatwe
gmtﬁe WHIE QBB if B Bal” O ﬁr‘é@%ﬂt bt ‘Q@N&ﬁwd'ﬁ‘ﬁﬁnt uses

or exanpl e, omthree 3-tap cha wave

ﬁl@%d@ od & patei topedveh @Mnding bNERdr&W jShmidoindaxaamlee,

3x3 DFT matrix. In this case each for a given access
@wnﬁﬁtmedltsmgthmﬁrﬂrﬁdedsmmﬁﬁqudm woul d be filtered by a
three tap FIR (in addition to normal baseband
fO0IL7S)r i Ag) anMekémplatyt embodipudns eifr &s pon sesfael pated fimondivision
one of the followng three waveforns:[/i]= ]+ -2]+ -4]
muftjpldxing J(sush- &) +eEVAO) qhelq -t@nSmim)'oas@lay be scheduled in such a
-2] +(-0.5-70.866)- -4] h ﬁL ]+e 2f [n-2] +e 2f
managr-as dp ﬁ]lm(ma@e gmje(mgpds FJ g]}egqtn@ SOPTIIS) huq ,f,em,t]o node 510B
where exp(j x cos( x) ] sin(x) 00125]. An
aé}nt eqrﬂefm%tec\mslil @éﬁ%@twcr«‘m@n@e&# %%(B% 8582 \j peyiod when femto

ffi |ent from 2x The .choice of tran
f ét };y&o ?aneﬂﬁfé ﬁfﬁﬂl&é?yr JSOCigle racsw cwmflwgf' Bbe may
fento node sel ecti o ain bas d on
LA Ra SRl Ry uR Ry AR Al PRFL AR Sy s2om i

Eéh@dulé(@b y o nbllc S PGS 1d RS8R0 T oF i nterfer ence

Inaw ess comuni cation systemtransmt

[’@“1 ef,]or qh%ﬁ'e%&hbl‘éﬂf erﬁ@odlﬁgﬁtecﬁ%nﬁ%dﬁﬁn@{e%é(néﬁ% a #downlink DL
set of Vtransmt waveforns are "allocated to fent

eekesssidlisfderidabsiatd trad@epdriiioréudng fingsi ons. I'n one
exenpl ary enbodi nent, the channel waveforms nmay be

f or medl. $ynehronoes ot ithaned (SOCNrhaymisshanelodf i | t er

wi th each coefficient set being derived froma

speci Rilcnmied/HARQAnMRKA DRI Beabdi x. [ 00127] As
represented by bl ock 1004, a fento node 510 selects a
def auB tUnlimis¢brmRipbrieriast tlixaPé¢rxagt i on (e. g., power up)
according to a defined selection process (e.g.,

random zati on, randomly assigned by the network,
etc.). The default waveformfromthe set of V transmt
(downl i nk) waveforns. The default waveformis
initially assigned as the preferred transmt waveform
TxWavepREFERED- [ 00128] As represented by query 1006,
the fento node 510 transn1ts on the domnllnk u3|ng t he
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termnal 520 and forwarded to the fento node 5 10 on
the uplink. [00129] As represented by query 1008, the

WO 20ovo7metle initiates a waveformtesting cycl ePEDUS208/084754
time period of T test waveformuntil all the possible
wavef orms have been tested. As represented by bl ock
1010, the fento node 510 co pnicates with the
associ ated access term nal 52 7using the current
wavef orm The associ ated accessterm nal receives the
downl i nk transm ssions and generates a channel quality
tqadhsat i i n t Si . gquality. .The .
(A7) 130010, DRSS S Giehier? (s, st dpetygine chree

VRIS P R Oy S ey LBHEEIS, e o

o5 i J&s I8t HBReplde BRIt B4R &Y tiHe RArikdI18f the resources
current waveform based on the received channel quality

Hinehgcainligiited HER HeftAadtoUB e b MRde dffeRat fch@b bhantBRIefined. As
of waveforns and correspondi ng channel quality
dexdiibad iioRsore Qlctatlolpar & ishdestrod tentnodgiiboriey fomed inbyes 510 pick
indication with any previous channel quality
fifdrand finsloschametly st thatrtbely donotrdiperadgnicomteaffertine from other neighbor
Egiferred waveform [00131] As represented by bl ock

a nogere5 (et caph fasto) ngcisaleets meprnimanyofemie chrwel different than
al l ocat ed waveform for continued eval uation. The

tedippahhey famtoarode ml Sk Tbtherols 1oy Besstesencs drog adieighppy femto node,
t he. i bl . h b d f
mﬁw@%f%@p&l ery“%Ys?@é ?E%gg?%‘iﬁwiﬁ%n%ﬂ gg‘%t%ﬁh@%%}]gqn?%e used by onc
nne Ll ndlicatl on as een re l.ved. ,Qn e .
G ARee AL b BT s Psr D B s T RGaR e Bise operation
ﬁ%%gﬁﬁ%ﬁmggﬁpd upon channel quality determ nation is
e ecC

n se ed as the preferred transmt waveform which

Rf(ﬁ"lﬁ]d esylh eniRAst ferRp &?FICﬂ bﬁl, Fly 1!4%6%&%69 ) Wo? fnterference
Interference fromnegative geonetries associated wth
fapiymntis af w8 coMhanBabnLIFAemt akih@Nhybrid time reuse, in
deploynments. [00132] As represented by block 1018, the
efdntedithan ekanplarnpombeiifert odi repdchantedosiabiock Dapeat the initial
upon various factors including a specific tinme period,

pak¢r upeomnotheat symchroatratioe bf gudahio yoddeyiladet icoro node 510 performs
t hreshol d or other channel conditions know by those of
omdisyaghrosikatidn with tthe macto, cdllbogtwark (goglatmacro cell access node 560).
determ nati on, processing returns to evaluate the
Andentetentpddhyi blpclofl 4Qhaluyiag itigpssypelronispeon paRdhe macro cell access
waveforns. [00133] The present exenpl ary enhodj nent
ﬁ%d\%aa%%nﬁ?ﬁﬁtf[@wweﬁ%élpr@ﬁasgquofﬁgo BreRzation channel (SCC)

i pt d t th l ft .

LB SCRET SOy G LSOBREL el g o ot
SRPLEUR] B R BOPETRE Fhech S HOPRRRLALR e nave
SRR, AT EIG BRI o RE TR I Aoy o
Sftl TP S Fis [IBBRANSES thOldchtiRddfsiched HrOEQ it sd.er ence

signals.” This mechanismis feasible in a fento node

PN f91gura icpresafied hebldet a¥0S prRashry FerbiokiHahhd antdlycted. By way
smal l er than one chip interval. [00134] Referring now
dbhexahiple, ol lcherhp by siddtivh proctssrhdefollbefthe Ellevit@algb@bm:

5A- 5B, operations relating to the use of adaptive

noi selff ingd@&CaMPGEzd H) Fos shad Famtar€hn. 1 as guckedss primary Femto
janning and negative geonetries wll be described in

more €beaicl . The present exenpl ary enbodi ment uses

net hods and apparatus to prevent jamm ng and address

j amm ng and negative geonetries using adaptive noi se
figures and path | oss adjustnents. [00135] Generally,

fento nodes are connected to the Internet 540 and the
nobi | e operator core network 550 via a w de band

connection (e.g., DSL router or cable noden). Since

the RF coverage of fento nodes 510 is not manual ly

oy e e . e - L e - N 1



[00136] In a macro cell network, access term nals 520

and macro cell access nodes 560 are designed to
wop@rar®wis n a certain dynam c range. |In cells POF/O808/§84754

femto nodes 510, a honme fento node 510 and an

associ ated access termnal 520 may be arbitrarily

spatially nearby, thus creatiqg very high signa

| evel s beyond the sensitivity“fange of the respective

receivers. On a downlink (forward link FL), such a

configuration can saturate the receiver of associated

per 1 oP U SCBsRD 31 220 P PL ChR TS il o iy Fermo

can cpgat g very high noise rise (RoT) al so known to

Create |nstab|I|ty at the home fento node 510. Thus

maxi MyMnaf@So- RS0 4§ ansthén PeMRS chavslis pad drﬁcﬁ%ﬁﬂ% Femto

noi se figure val ues need to be adjusted accordin

for hofgndcent o nodes 510. This situation is |IIustrate

in FIG 5B with reference to hone fento node 510A and

associvated lmd c€Bs2 drel ChiBodre d2QALEDHIBghireASNt 0 nodes

510B can cause interference both on the uplink UL

(004 8@]r s eDnderfkmRi yhanapld arq detienidedyrfeintk n@les (5116 maggr ttansmit traffic

link FL) of cells serviced by macro cell access nodes

Beibe dpynliek depharddinkyni rnpoieioBs DB femitngdesd] 0 argrtimed to reduce

exanpl e, near a wi ndow of _a residence 530B can cause

gﬁtfgfﬁr@nceawth dBAEHP iR trsmsyisions end RtBer; fenptpenaglg clsangmissions. A

%@P Is 520F .out si de t.he house (i.e ﬁon assaci at ed
?gﬁ?ﬁfﬁé%l?n PIOLRCoh fy th%ffaré%is\}%crwe HansRINIGN Regyls, SCC

Ruindos sl jipid BPRE fnbhpl P BN BRI 60 B85 hiiteq HARC
AR A0 SR BRHIRE LA gARb gL or f erence on the

nMacro ce acce 8] On the uplink UL,

Eﬁmt esqn%’lc &ﬁé’seﬁ{éﬂeﬁsbfo%!& MANg $ P tdHdkn& % $86Y84, an SCC

access nodes 560 can cause
t-‘rhlgsﬁi1§§1&ﬁ riddt3n fig HEMa 40 the RGilMEof Qh SCTOSRIS LI (c.g., 256
[ 00139] Agistated fento nod;§%510 can al so cggéte (e
slogntd AlRANiran i A GBS RACSCE offsaqb.gqtfhrar32diigs bbevery SCC cycle). In
unpl anned depl oynent. For exanple in nearby residences
63D ¢xcanflantamboddectd,18va ndkpdriodd 166611388 vaat deSeplayatd og HARQ
two residences 530 can cause significant interference
interbacergirgfistrod slooffstrind nedprefredishotaxfseldj acent
resi dence 530. In such a case, the stron est sig

[00482ler fn HYARG igicgaen wathribagrefprred slot #f @n«’tP(§Qioﬁ@1t91@de 510

to an access term nal 520 ecessarily be the
MU te0 JRCERS Aor Fiihalloe h 5B Ro B RN Rl crol channcl

gﬁ%ﬁfa’ggé SRAARTOS Supiingt frc rﬁe”em oy 030 SR g opdgut from
ge V{/I;rl rcle 5% [Eurm&OHR%%lrg?r n%% Un&eit cgnfoi N en[%’zfﬁﬁto nodes

erence 0 access ernlna

@2(55 %0 ﬁg{/kré:ﬂagﬁlsl,ﬂé gr' ik P)ﬂnk a(%ﬂ/aﬁ{sﬁ t?atfﬁg g@?f(ests trgrﬁs[rﬂhfd?ﬂ) so that

I nterrerenc

RedinubPinkQr@me i @Ads@(mo ﬁ&%{Dm%@% S 3And QHEG feﬁf% node SCC

exanpl e, on the uplink wi rel ess networks,

FxShaiRit @H dhedcyslensirdetad flastiotsl aF HywaRiieDI foRebr | lyudeddor Pilot
nmetric: rise over thermal (RoT), also know as noi se

andGRIA @thdnhels ke itao theedlehankt s earnyiratt Bescomiful (RO T)

indicates the ratio between the total power received
f00d83jal IAsEpresasedin blbek FHRtandnadercdardndchie FiGet Jraluring a limited
noi se: RoT =(ioc +lor +No)/ No ,where lor : Total

HARL wetﬂ:rlp@ﬁ/\/éﬁanmetsélpv emrmd tthe femte sofodd Of isoplewed to transmit
wi rel ess devices for mfento node is in their

gevphnk getwarddink) mfﬁv qne@é. HARQ sitertace feP @ crngt delge sensitive
fento node fromall wreless devices for whomfento

node is not in their active set No: Variance of the

thermal noi se including the fento node noise figure

(NF). [00141] For stable system operation on the

upllnk UL RoT needs to be controlled Typlcally, RoT

e - I~




cells fornmed by fento nodes 510A and 510B, high RoT
caused by access termnal 520D at fento node 510A

W0 e®alt®18 n performance degradati on for associBCEUS2008/084754

access termnal 520C. One specific interfering
scenari o occurs when nei ghbor access term nal 520D has
bursty uplink UL traffic and exhibits overly high
power |levels (e.g., in close g?OX|n1ty) at fento node
510A. Accordingly, during high rate data uplink UL
bursts from access term nal 520D, the RoT at fento

BYSE, RL00PRROURLRIETETT: ELAMS TOER, pLRy Rk o s
I ype %?@R(% {a éﬁg}ﬁlmn &o@le@b&“a Etgns‘}@g&@ﬁ ofolmrﬁmlty for each

rference scena | 0S.~ However

RNGE SRIdECsoY @at Bl d@NsdnBitiRO Fraftib § sWBRC RANIGEM é@@)’ db&K ot suffer too
some tinme for fenfo node 510A to power control

BEBNVAIRSY . A6 686 Sxdne1 8] diing IRt IPA ROEMERIEB: friimission period, if
interference caused by non-associ ated access tern na
E08tedBRAVKRINLE, thfresisglguadr-fackdt njper dfSBehicys madyl e s&l.Rf DRC is
of associ ated access termnal 520C falls bel ow

ngfor ereskd, éhesl compesibik tpacicet itypes oncheasutingle upaqgleeltet €88y 38.4kbps
on the uplink UL from associ ated access term nal 520C

010 Mhidire!seie freakeh 6V B 10A25§/602/4934bTty mash bai widizeddsimilar to DRC
sudden drop in SIR in the described scenario, one

gt W MEPPIE)-coul d be to increase the pomer contro

AR AdFs cagpihy "”E RS <SRBI farvidgiat) Tameay aso be

Eb 'g?d j—gglél Zglt?r ngggQﬁ elJ imls f))%dét hetn ne}l\%{)ormg femto
ﬁc‘i&? 436 45, {;‘ﬁﬁs g{té}ﬁrce 3y ﬁ%ﬁ ﬂi‘ ede[g)eﬁg%‘cﬁ@{%a%? Hﬁer\.‘ﬁ}&{be? During

ém op es ver step
ﬁb}s 'ﬂlteﬂﬁce@ st Bﬁﬁ@ 1k Q)ffs@ﬁt rféHlt h&ddRodo hey %Ianﬁﬁlt talﬂ downhnk
node 510. 0143] I'n order to prevent an abru

(ﬂiﬂpdrti MinkPtkafehd Qtlfn@ ré—'dgﬁg MWD& LASRIoDHFIdBIATIAE (BRER llnk) power
created by non-associ ated access termnals (e.qg.

tdit 18y fIRc e 6o gil@aheVAY chaichsBogicatsflil apeatsn bRtheichbnnels.
520D at fento node 510A), the noise figure NF can be
[09dBElas etk orpresested cnoebhlodd 1414 natl witln rbfercatct eoddGed 3byluring an
addi ng sone path loss (PL) conponent on the uplink UL
woieivat HARQhintarlaop éraasinpsion spqsiexdf dharéeintat nodre Sf@ns callowed to
node experiencing high levels of interference. For

et downhnk peorsednary) draffievan alh ofithy fap HAR Quatterlaces. At the

beiguEE R 165 PRUPCHRITION (6 b |QRRE R ROV fgh b rammped up
| t k UL t | f

éﬁ%ﬁ‘w ecBt ot aifralemssbeabinar by W&% bt B g5, exemplary

e Odlél%%li\lt%) Sfurr‘%ger 1?1'8 rreSCf'RﬁlT 1%%1%815})2%% ich ?eng&l of 1 slot
%@%@ﬁ%deﬂlﬂggd %ﬁvaﬁ% TR b@ﬁﬂ@oreMuﬁ'lﬁR@% F@qggsted by the

ento nod e present stenari

fn%ﬁfl@ ache Hegﬁmﬁ%' Steurdlind RIS AR Pht@lak ﬁ‘dﬁ‘éﬂn@ﬁoﬁyﬁéd femto node
l'e fento nodes not exhibiting high RoT 0 node

511(9 Barl frahdifit ROBPEAble SRERAtyPos (RERA 1sBatkdAICrSTS Akt @sale user
NFs constant as |long as they are not experiencing high
pakel)s aflso)uiemod -modt | dovwatliakf @oeneeé . link) usheduleretiiodieds track of
provi ded to adjust the noise figure NF or attenuation
pieeuslyereguéssedn DRIC velwed aod maihtaof DRAT [values drdnerlest deansmission
at a particular fento node. According to an exenplary
pertswld i amd rtHLARGY carbntegingtipmt stpfissice rie elefide nwivhat deig rates can be
comunj cati on system RoT at a given tinme slot n can
pecodspbracses tagninalgzPin) = [1 oc(n)+ 1or(n) +No(n)]/No

(n) and lor() = Ec (n) ieInCEII where Ecl is the total

recei ved energy per user i .[00145] Wth initia

reference to FIGS. 1IA-I IB, FIGS. 11 A-I IB describe a

met hod for interference nmanagenent in a wreless

comuni cati on system usi ng adapti ve noi se



figure and path | oss adjustnment to adaptively adjust

path 1 oss for controlling RoT. It is noted that the
wa@eojoasreseht factor can be applied either to upPCTIKS1008/084754

attenuation or the noise figure NF of the fento node.

[00146] As represented by query 1104, the operations

descri bed herein may occur perjodically, such as upon

the occurrence of a subsequen? time slot n. By way of

exanple, at every slot n, the fento node 510 nay

performthe follow ng nmethod to provide interference

e t Lo nicat i t esent e

[IBHCC Pt g RERHO G b R ePh S Fpd e Tl

Bl B PR b o o A I DU Oy RE o FIG

i 8t Ach 98 rat L BmplERBnipBREITRIhaN Ry Bc EmBldy8d MOfaBitdts the

variance of the thermal noise including the fento node

bsthSanich@i Bt BN node 9 03ctl ficAly . @S einisadtcby wakad&sk device 1510

1108, a total received signal strength lo(n) is

(e sar &dess Point) atdad wirelesd dewtbeslisgoéd.g st acvgtdtetnaihal) of 8 MIMO

the total received power received at the fento node

$ystom &500. whrtbt deaca EVIilg gsfffcatatafoo mnfiabrtioofirtatkestiegmis ms provided

their active set and fromall wreless devices for

{inom dasnsanrerotid 2ite amgnsmi (TReDrdaticrpecssadis 14 As

represented by block 1112, the .in-cell (associated )

HOI8Zs tla pampaspecisnash datesisem ielasnied ovepa respestyycrtypmsmit

P /1B ek Gt PR o B PeifiB ABR SATR BGRAte dta for
' t, ted.. The. ted.in-cel l
?%ﬁ‘@\éﬁgifgﬁ@éag%ﬁ%}@ﬂaéﬁcgg v Bfggsggegraee e;slé:cq?(gfoﬁ gt data stream to

%%Qﬁ§§%dé§¢ﬁ%presented by bl ock 1110, a received pil ot
I'p energy Ecp(n) to interference and noise Nt(n)

[@ghgei %H@%geu &8a FSr Q- 1Rfidta W LB £S5 b8 %‘{d&%@%ﬁd%&éﬂ‘@@&? data

no node Is in thelr active Set.
L8R eFeM ehRyjub. ofte pifbl data iNEpRULly @kn&®h Uata pattern that is
(non- associ at ed access tern1naF) interference | evel
pgesscdMil Llndven inhendr ah@nal ®e @kated tROMWeEivEsyeicked cafimate the
the fento node fromall wreless devices for whom
tlemha mgaasd. STheahultiplexbe ptlotaant] icodedseta far sachodgpaistedm is then
The conputed out-of-cell interference |evel can be
aguleteddde. asymbad ofappedibegad)on-a pasti¢ulyr modidgton fcbons(.g., BPSK,
As represented by block 1116 the received out-of-cell
19512:€ R@Pﬁﬁeer MeQAM ) sslacted fordiphdata sfetagetornrgifde madphtion

t d [ filt d ei ved pil ot chi
raproly. (e $4t B GPUREC DRSS ORCh ot b AW

(P h B ESESLRARR, ETR TS LGRREFER 52 e
B AR AR SO RRERaE U B RASPEY g gr ot

gﬁgﬁ%#gmqggﬁﬁﬁgkgqghga!s are filtered, by way of

, according to infinite inmpulse response (HR

fooh B | Mthel RodudRicd By SBORIBr alll 88a SRHMEUR fHch (a8 adiBlaUex
anmong access termnals for whomthe fento node Is in

WMIBIO pRkbisve 1 S8, whadth B8, RXPEEHSEshs &% mEGRhonESRBOY (c.g., for
max max filter Nt(n) mcell access termnals Nt1( )

DOON)L ] THASTX apiveO indessady 520 thek pich2des Nireodulation symbol streams
signal -to-noise ratio of the out-of-cell received
towetrdiscanas (TXUER”) b2 2antirdug 15AZT nhd sonoi sspedts, gy €X MIMO
No(n) are conputed. The signal-to-noise ratio is also
piocedser 1520] @gﬁ@meabyfomwweléwa tpthe symbels o theglatepstreams and to
finite inpulse response (FIR) filtering in the dB

therraicana fram whish theeyndet sdringdranspifedassoci at ed access
term nal) signal-to-noise ratio can be expressed as:
[00152] As represented by bl ock 1122, the excessive
received out-of-cell interference beyond the all owed
(target) amount with which the conmuni cati on system

can reliably



operate and the maxi num excessive received pilot chip

energy to interference and noi se rati o anong in-cel
wWaeweseter m nal s are determ ned. As representBOI/B§2008/084754

bl ock 1124, the excess anmount for received pilot chip

energy to interference and noi se ratio can be

expressed as: EcpNt excess tar it Wi th the above

al | oned threshold EcpNt Jar -g t having the units of

dB. [00153] As represented by block 1126, the excess

anmount of the out-of-cell received interference |evel

t(ﬁ)‘i h ol C?%*l ltr%ﬁsc%we?{[ %ar\?lx\érﬁ& ng%aﬁclt% s\/ego?éggggﬁvgégﬁﬂi stream to

@g)tVLd%P)glg?? &%L%SAIW% ;agrg ﬁler‘é PCW (Q%I ?glgiihbso [Pi?tjers and
véeg the%ﬁlafo%%ﬁﬁﬁfsﬂb eeovide @hﬁﬁﬁla@e@%%?at §i8tabRIE} Halshhission

path | oss adjustnents are determ ned he candi dat e

aelir yisd MERICS clg@anclb Wy&ﬁ(ﬁﬁlﬁ:&é&ﬁgﬁﬁs B tr@@8dvdrs T522A through 1522T
| or_excess PL cand =1 ,0 >EcpNt _ excess 2
hricaipdvt thasettddLfroms \epntelnas BRANtthrough d 624T, Pespeatnd3 =
PL cand(n -\) - PL_stepjdown PL cand = n?wW{ PL_candx,
F018knd A thPdeienth 59) thRegasiditied nbelubated sigmads arhecceived by Mg
candi dat e adj ust nent val ues, the candi date val ues @é&

1S

pescas 485 drovely | 3938 wdharscertdsized fom paghastonpy 1

of exanple, various points can _be expressed as

mqvai@ﬁéq; a a%aecmve é%‘ﬁ%??lV§F 6‘>6<“e¥RghleSé4tAotlhwgbQﬁ%%g}g%@%transceiver

PL I

SR ﬁ@@z? @J%?éean@&m%‘ée%m araPacges teaived signal,
PL

PRl Pecs UV bR PR RS ot o

El%qogﬂie a(c%]'nbegontdnl ‘?ede?veﬁnls%’}nﬁ)&% r?&t{l' ve user in the cell

eason to directly 1Timt loc since RoT

|
g@il % ot ﬁlg?écégﬁ‘/@ '(Wﬂ ae@gl’esg&nl 60 ecditg a%ﬁ&ré)c%gs%k the Nz

ase whe I's only one active er In

tR6IveY SHEROI strefhaF8RtN LadhsBEv &Sl 55PbRed 8h ¥ phAIcHRY receiver
val ue. [00155] As represented in block 1132, the

piRERMIEI tadhRiRR e ptodsde NPtdeadieds symbalrnstdeemapPhé RN data processor
according to the upper and | ower path | oss PL
dshj0ubtmeerhodulared, dtintnksaesspareisdoeddaseach detédtd syamisbl stream to
>PL_adjust _ max ) PL_adjust(n) =PL_adjust_ max el seif
(cROVar dimitraffip d@@ fad]hasita‘(am)reaim Thamtbcebssrg By thPIRE data procgssor
PL adj ust (n) £00156] represented in block 1134,

13D iy spﬁnnl@n@etaéx %thafaneirmne%by Hisi 5 MIMfA pegeepser 1520 and the TX

i ncreased PL_adj ust (.n) is noted that in an
@?BHFG$W%ﬂé%EHF%R$Qﬁ¥Glﬁépdmare lintations may

LT eﬂﬁé‘{%%%sﬁﬁ SRR eg O AR RRAG Whith PR Fatrinig use
&ﬂth f er. ference ﬁ openat i ons
drcheye ng A B RGP LTt it Pes BB 3 cmprising o

hA { )?%181?%@(} 4 Yok 9& t(){rt'l 5 Ay %&nﬁﬁé%% Hleag stde program

nor e present xenp ‘ary e
&E’c{eh@éjé A0 SRR RALALMDNLRPHEURProd REN1BY) BAGkh&AY SR ents of the

janm ng and negative geometTies using subfrane time
H8H&EL1550.

[00194] The reverse link message may comprise various types of information
regarding the communication link and/or the received data stream. The reverse link

message is then processed by a TX data processor 1538, which also receives traffic data

for a number of data streams from a data source 1536, modulated by a modulator 1580,



[00158] In one exenplary enbodinent, if an air
interface permts tinme division nmultiplexing,

W@ e@nOmi6essi ons can be schedul ed in such a nmannNRCT/HS2008/084754
elimnate tine periods with negative geonetries. Thus,
fento node 510B may communi cate with associ ated access
term nal 520D during a period _fhat femo node 510A is
silent. Simlarly, associ at ed access terninal 520C may
conmuni cate with fento node 510A during a period where
non- associ ated access term nal 520D i s schedul ed by

e e Su
é(g/t{nzié orngg :% tl?I tgér?lséeﬁaggéﬁgéldf Pm)u agéﬁggé%f) tqgr%sgntaed back to the
d £Ahi on to systems that permt tinme division
schedul'ing, such as |xEVDO. By way of exanple, since

[ova 95X EVAXGL £ @AiE0] 5 10N AR RS RiLAE Esibh TR frBMl the BEEEET550 are received
nei ghbor fento nodes 510 can be organi zed to use tine

betHésBtcdhad MRecRININel bS iatinglsseivdrd 0350 ldeMon@yRH byas
di scussed next, this does not work with air interface
ﬂﬁﬁd&ﬂiﬂit@gd“%l\ﬂ@@f ) tBoneiid peceestd bpe R danpiictdsor 1542 to extract
schedul ing and tinme divisionnmultiplexing, for exanple,
theativeodedgikenessinget trapseitGoNdyCthba deate EFdniBlegpro¢ensirudBhthen
for exanple, IxRTT, WCDMA and HSPA. Design details for
defpmiinemwhich pee-pasirematr tase for Werimingetha brarhforming weights
enbodlnents bel ow. [00160] In one exenplary
@Hﬂﬁ@ﬁﬁte§ﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁgﬁe reuse is applicable to

&@g %qlpﬁiﬁéﬂ lgléf or i d {}@gﬁﬂ%q?%%eaggg 28181%01&21‘[5 may include one
e station tra

SomPRauen e ﬁﬂ” g lﬂEf Eoskr SONET spREM dstatbng gpein. For
Ul ARG AL PRROT P Lmboltl 850 HEy BGEEBRC with he

S use Tor a varl I nc

gMcéésﬁ'al ﬁ@%ﬁle@ gt E’orﬂﬁ&{éh%' dr Iﬂ%ndevlléy 181074 %nHYr@ééva‘&gnals

nnel estimation. This continuous transm ssion
R fréthlafbthangbvaieqt Re advieb ansBas tduphidreiRt QirARASS a®Merference
result in the above described downl i nk j amm ng, even
vHRd] thapéncns 1592 @ef totpetataivith ehetrotdisor) 13M0and/of OHBd61]
In one exenplary enbodi nent, the first step is to
edhdp@satstafehcodivagd 550 tasind doceiwhegnal sre/fches anablerfdenico (c.g.,
node 510 pil ot and overhead channels (e.g., synch and
é@gq':engé)l 02 alinbouldbe ppredivied tht fervecladoass] 11@ramdd4F0 8RO,

y way of exanple, a cdma2000 frame is divided into
ﬁmﬁv@@hﬁsp@fmo @ anare of thgrdsegped pomppnentompe paprovided by a single
acquisition of the pilot signal, a fraction of D
FMRANCHR B FEFHRIS @ﬁ&lﬁ REPCCHTIRgH SOMRACRMAY Prgxidedhe fynctionality

%E@ RPN Bt aLEaaoa o 2 ead Do P S oG ate @’ngle
ansmts such ed fra t ed _of

Brocessgl§ cr(])glp'gEet}t ?Igt f]plrov1de esful(lctlonflliltg é}"frtlllen@tegf%rence control

erro IC I'S transm

Ué;rﬁgcﬁl%ﬁpf?é@ta%ﬂ tl?é:e]?‘éééss&ef%nal 520D, t he

ier-tointer ence ratio, C/I, for transm ssions

ﬁﬁﬂ§7fe“ﬂ&t&ﬂﬁﬁg§ﬁ9%niﬂ@§B&ﬁﬁoﬂ%@ﬂ&ihﬁ@%&%ﬁ&%ﬁk@gfthe
period that femto node 510A is gated off, permtting

asiAmuBichti csyRfendshdPi k;ﬁgterﬁle@lmgamts qh36Me kspetisOrie t@khigs
node 510B at access term nal 520D, in spite of the

hérginl iaynegahploge Didamatiltipleadccaseesismicapablanal suppoiffing

[00163] I n one exenplary enbodi nent, these gated
cominfihicptaon Witk mantepls okeesiby ediring theavadablo vestérapgrionges (e.g., by
Thus, fento node 510A and fento node 510B can use
peadyeeloap pi mgrsefihandwivdtls, traosmp pawiet, @odmgomtegl@@up&)and S0 on).
In one exenpl ary enbodi nent, by gating off (i.e.,
Forgrample, tiwqe%p@ylgsmet%my by applisdde ey ﬁnqsorzcomifﬂ@t@ps of the
3/4 of the subfranmes, for exanple, a tinme division

reuse pattern of 2, 3 or 4 may be created. If the

pil ot and overhead channel s have sufficient

redundancy, for pilot acquisition as well as decodi ng

of t he overhead channels thls mould have an |npact of

~ 1~ o o . o a1



enbodi nent, the fento node 510 gates a fraction of
each franme transm ssion off. If, for exanple, the

WO e@eniwm (e.g., 1/2) that is turned off is | eRCGEUSI00&OB4754

the channel coding rate used for that transm ssion,
for exanple, in cdma2000 forward |ink voice packet
transm ssions, a particular stgndard format (RC3) uses
a rate 1/4 convol utional code?’the access terninal 520
will be able to decode the packet, even though half of
the packet transm ssion was gated off. To avoid the

RAGEI Rl ROVLIg i eRE \IBAIRIAIES, APBAPEIUL Mutiptc-

on-ov I'n t1mes, oW n

fe 29 a 5
A ) DA T By T hced Packe
ARHSE (“HANL65HSPAL) RidaTirh€Derigns f1l8pIE Aecesk 2 TITMA )

12 describes an exenpl ary enbodi ment for interference
SRARGE FRtcidy RiviMidralIaRH 1< ABTBIN( FRINIAN) SY&hBE MG Darrier
subfranme tinme reuse. As represented by bl ock 1202,

FBMA ¢ KB {DAnA Bssybtoms paithetons) Frageenicd Enitision dultplehA ccess
each gating sequence gating-off, for exanple, either
EIGRRMAS) sysstentse enothemmnltiptedcceds tephoupss. (£2@Gs3less gommunication
obtain a reuse of 5/16, or eight of sixteen PCGs to

astean pmploymgghe tehclpngy lpgaig @}aY%mieglgned@ igwigredi engrayymore

be chosen in _suc mnimze

siubsborra aétllﬁﬁéf]%g%m@éﬁ,a%aéﬁ%? ot ifees THCnanetother

. [ I ) 510. As .
ftéﬁﬁé%gtrﬁe@@@_ ek TP gﬁ%&ﬁ? E@Cﬁﬁa@fgb‘ heshael iy eal
26Ty WA T TR S e g b D5 G sl S FhpRE B TR A

{shg -éig%/ %%@Ar&%\gowc& 'PQ&Q@{’R/C‘R??S EP{' 8@5’2&)0@ ef&%hgllogy covers IS-

es necessar

Q5 | §_ : I
g@rp’b!% ?95 L AP P3RS0 §hARRGE TR TDMKARY&L m R{a\tﬁlpz&ﬁéﬂ? athdo

ment provides a nechani sm such t
REMANSES JiRRRAL TGRS A8 FSAMBBEECEAMUDRatifRY (EGfSM?(j aMdOFDMA
sel ected. [00167] As represented by bl ock 1206, an
AGGSSmh g ifplomlentfd dRsttéiilol syssclans BedlisteUTRANEELDRA), IEEE
with a fento node 510. In response to establishing the
gehhedEEBR02 116l ERIC 82520, élash A DEIRY cpr. AVTRASE&UTR Asadd GSM
per - subfranme downlink (forward |ink) power control
firegpd 3 ad Knay dremhiMadile Heldcemnomimatien §39dmi(GUNEISE et The teachings
desi red non-overl appin ati ng _sequence. &00168]
kpyeini maselg Implementediny g%éﬁtl@aemm Epplydirn ¢ 2JE”) pystgra, an Ultra-
node 510B transmts a series of franes on, for .
M@gﬁﬁ ﬁé?adaa%& AINIBi ws@ﬁhﬁﬂ‘th%%tYPﬁseOfZ%’é‘é%- {dEd agglease of

O O RN N
S N T ——

g;;iocgﬁwﬁﬁhﬁrl@ ,Rat6 Q&l?)*f‘e@fﬂﬁoq as @%ﬁ%§§Gﬁ)§? Y‘it;ﬂgh, 1XEV-DO

observe interference vn a subset o

RUIS, RRFRS RVBY t%élﬂgﬂég%zfén‘a (ﬁﬁ’&%&hﬁél@%&ﬁ ssi ons by

interfering neighbor"femo node 510A. Furthernore,

ANees)s tRictediaingd BEMRinnhy balneerpelaed Mo @0} idgleridtisivithin or
of subframes where no interference from nei ghbor fento
pattaned B4) b sarvdg of ¥gdrasnes (0gl gbdeey. heovine asmde, 5 hode (e, a
gated off during that subset of subfranes. [00169]
Buclesgnadee irsplbinestne sn acvowlnchwitk tedeanbdes htGin insy gampdse an
on, the access termnal 520D will observe, for
escaspcant ar gwagissNsrmmgl.r epr esent ed by bl ock 1212, the
downl i nk (forward Iink) power control feedback from
access termnal 520D will indicate that fento node

510B shoul d i ncrease the transmt power for specific
subfranmes. Simlarly, during the subframes that fento
node 510A is gated off, access term nal 520D wil |

observe high Eb/No and the downlink (forward Iink)

power control feedback from access term nal 520D wi | |

.y o, e D .Y . oy



control feedback provided by access termnal 520D to
fento node 510B i ndi cates which sub-franes at

wo eanonictg ed by interfering nei ghbor fem o nodeCHBUSM08/084754
are gated on and which are gated off. Accordingly,
such an indication allows fento node 510B to sel ect a
gati ng sequence (pattern) that is non-overl apping
(conpl enentary) with the gati ﬁé sequence (pattern)
chosen and in use by interfering neighbor fento node
510A. The exenpl ary enbodi ment finds application for

5928 SR LRRLLBI GAOBEARY LILSISEL00 o
%&Mﬁm f"&tﬂﬂ?&ﬁ%‘ﬂﬁk&%’a sﬁh?ﬁ,ra CBOSAPLAL a9 [PWation, a
urther determne the types of ‘gating sequénces

RBI1E, erisYildRRIE, StthnidRdsth®n, bRtRoR YBNiRAMBuGRtdRA%hal, a user agent,
techni que. Furthernore, since | egacy access term nals

215er WaaaI & sOifne biiRr Gaiintlodye i 1A okl plemchialofkoadde s terminal
(forward |ink), other considerations may be applied to

mag lcoseriehoodiuhg tgapliong, segdiesciephqal b e¢w®) itikiation protocol

i ntersperse shortened "off periods between shortened

(‘6P phong dsvirdess ol bop<i"WeAE) statmommpersedalclgiiatpsscttant

on downlink (forward |ink) channel estimation and

cEHel a kprdhpldderise bpdak vwerstassreetngptioneqapalisityi, AT sanec pffacr

the | egacy .access termnal. Thus, for exanple, in a
sHgblogiesrsEng HEvisutRMed R & dyirclsss wpderae Acserdingh, @gc or more
of f, the be beneficial .reasgons for se [

aypeets %Fﬁfg@% @é%yr%fﬁgorp}aratfé 1@%} Sd O8F f°-&nd C%}Eﬁ%&%ﬂ? or smart
00172] | ' i

bR aconBuRRt Foh MRS Bl PR s el Paporie

é()%{ln%l.ﬂﬁlgl cf%)égg r(‘é%a @’ﬁ&%&laﬁ %g&tﬁ@?%tg%ti,%&geﬁ%g%ﬁ@eﬁ% ﬁgx?&ee(e@,t a music

ni z consi dera
EEAD L §id AR VIMA AT CadiOIE 815D Al tem devi
syncﬁro?ﬁeze 7 onéleexena‘bl1 Fyéenbg%i ner%l?%f)?s e deviee, araty

BOBr SNRABRIARMICE efht fsedbhnfighed &S cStBunichis tvias witkle8d edinat e
on-of f gated subfranes, it may be beneficial to have
pI0R0OF ranycceds poive rat @iinefst, islibiplan@se s, 60idvgLBUuSNodeB, an
as well as all or many of the gated-on subfranes. For
eXadgh, @,radin netveork as@radfer € RNCDNRa bysstseattoni(TBS )] 4 tadenbase station
subfranmes over 10 nms, or thirty subfranes over 20 ns,

G RESafa lisabtatien androttary(“BEC " bra eac afseaiver stasthe (SBOSToa

gate of f nine contiguous of the fifteen subframes and
ganseciyar nstewnt THo & sadie Bprsapst, aApdie Fotieren Pasigsirpige act

0 s frane, the fento node 510 may gate off sixteen

(% S b@&%teg%lp YaYiIES S h a0t §pme Stficr sialag Srmingpleays

E{L@Qi]ﬁgﬁg Sgliltg ﬁ%{eg{S?;i Tﬁ)fq%é% ggfg%?%ncggsdfcﬁlgt? %ﬁglcwalg)gisq an access node
9ot ML QPO TR RE IR (S digmpte

I nvol ve 0 nodes contrigure gate-o

: F gt
@&%e&Yxﬁ{y';f?f"gr ENAREK (%%?21 ’ 1%1§ h%%e%f% sﬁ&ea[s“%h?%nt“t‘erggt pra

access m nal s assoc to turn on pi

QMRIDeREAVGRAAA &l vir RS WAt ER b nAMta86n Bhk V&MY nbQ@Wrk.
power only at tines when associ ated access termnals

ﬁaébrafngl ¥R 868 InddR e &BBRMINBGCF Addcl(Bg., faant&sHaERinal) to
510. [00174] Referring nowto FIGS. 13-14 and with
hatetshenctwefkasraoae otleer FhidcGondAy 5By aduiona itishasldbelappictigted that
to the use of hybrid tinme reuse to address jamm ng and
oegatholeoftho medasiresy b pdrtabee alemcrointeaxsésnrafasivelydemapdrtable.
The present exenpl ary enbodi nent uses nethods and

HI92821at uYlse.at hoe appeaeratestthairaw adlgssessicjnaynioragpalrig of
negati ve geonetries using hybrid tinme reuse ) )
AEHHItHEe8d/oF pEErEIe inforaatieR Bhmne-yirslepbapmish (C.2+ Fiagnwired
air interface permts tinme division nultiplexing (such

as | XEV-DO), then transm ssions may be scheduled in

such a manner as to elimnate tine periods with

negati ve geonetries. Thus, fento node 510B can

conmuni cate with associ ated access term nal 520D
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schedul ed by fento node 510B to not transmt. [00176]
In an exenpl ary enbodi nent of a hybrid tine reuse

worgdobome1ss downl i nk DL transm ssion i s di vi dedP@TUS2008/084754

three separate groups in tinme: 1. Synchronous Control
Channel (SCC) transm ssion period 2. Limted HARQ
Interlace Tx. Period 3. Unlim_ted HARQ I nterl ace Tx.
Period[ 00177] FIG 13 illust rates an exenpl ary
downlink DL tineline including three different tine
periods duri ng each synchronous control channel (SCC)

le. i
gc%/{%lggﬁlcrﬁrlgmlﬂ% d& ver h&rg tr%hs%n’?’ter els q;l?ct se%%FQ%L fla 1nclude

e s e resourc

A

dﬁdﬂen{s R)ecromrhﬁmba?te desd ddwirbRts Medighboring fento
es 510 pick different femo channels so that they

ﬁmzn@]t X Refel 8 fcdd rﬁ&yeasdrﬁmaﬂl@@te ViOdAer tedre RHRP 86mmunication

fento nodes 510 (i.e., each fento node selects a

prilksvhstyaré Based oa lbabthetwide fipposnny tieabld Wacled @hiotinication

fenmto node 510). If there is no interference froma

teehghibgyr. Haerkampledia, somelaspqutssa Wenlkess mduammel assdiate with a

addition to the primary fento channel) can be used by
aetwofle fingonmg dep & isghe metpvairk mapcompaseak amaynetwork or a wide area

enbodi ment, of a hybrid tine reuse operation is

a@svefli bfédwff‘éffsga\sﬂqewfww SYPPAF 9 Atharisgluse @m‘e@réﬁer@ of g variety of

T B e LT o
E%{Fﬁr&& ]%tgl q‘ﬁz\g{:\eégﬁg\’@fﬁ%@ﬂgﬁe a&du\sl%g&’l a]t n[?cLsercyn) Similarly,
éfeiegaag&v\ﬁéy .’?‘{g) Bt o?'bgw%ﬁg %ﬂg@&@%ﬁ?&% BRa gglrl&y of %r?esponding

O no or ns
PGSBS AL Lo RS, SE T8 g

dstRfoncHidr(k BY alrliffRr B0 RRAbESH drtoMrhihitNE viXRMmE @r 6RIré wireless
access node 560, the fento node 510 neasures secondary

sothelfie it ralin ke usimganngdove SEGhephvirsRbScdnMb@Etidnsechnbiogics.
the macro cell access node 560 and nei ghboring fento
Rodexanipld) a vBeded node tnhg compsse ewanliess trdnscdiesrtvatingdeciated

510 identifies a preferred HARQ interlace with the
tresotittenand ré @i en cempearentsethatgsanneliidp yatduscionpoodnts &.g., signal
preferred slot offset (PSO is defined fromthe )
Beertomsjand sigpelrspeestpriAie faeitivgg %@ﬁurp%mqvem wireless medium.

B oot nemprinayersy kﬁ%ﬁﬁ% llée%elg:ﬁlllaé’ BT B Ay of ways.
Eﬁ%%%%%"@ééo%) 9! apbsinhuesionrdll 9800, tlé‘&}j 2o, fing 2100 are

%rglngt%gﬁ Es arln ie%egc]) {]nr‘g%rel ateg%l%f) 10nal l\b/PCEO fIll)S e as ?C?ﬁ tfhe

primary errto ann

g@?{é@%}%@ﬁt@ g%%c'r%(rs] gxﬂatyaﬁe ?@&Itgl%ha np}o&e%s H%%%s%&n @¥cluding one
ges6fd Reckshd c%in%ﬁ&lté 3in s[){;h(%]a ctsME ?urfcﬁﬁ”ﬁéhtf B@ﬂl@% lﬁocks may

are determned, fento nodes 510 may transmt traff

bolirhlemelram hélﬁg fof Slanvlél at icak)a poHiGSMBreOr Aitsie tﬁtegfr@t@ﬂ Qircuits
nodes 510 are tined to reduce interference wwth macro

Gxd.) art ASIE)MAssdisoussed hdrei, Rarinttgmted oiedie niayamndidss probsssor,

A fento node transm ssion protocol for the various

seforaye,cehdr relat@d soinpenants, pesinodsomiSE@idr tharenf. sBhaofanctionality of
period, limted HARQ interlace transm ssion peri od,

ﬁm@l@ Wabksrlsoetay Rl emented esonteatBer m@in@haqot@uglﬁdner@m e
descri bed bel ow. [00181] As represented in block 1410

and with reference to FIG 13, an SCC transm ssion

period 1302 is defined at the begi nning of each SCC

cycle 1304 (e.g., 256 slots) to allow transm ssion of

an SCC offset (e.g., first 32 slots of every SCC

cycle). In one exenplary enbodi nent, two sub-peri ods

1306, 1308 are defined based on HARQ



interlace: preferred slot offset and non-preferred
slot offset. [00182] On HARQ interlace with the

wpe@berwesl sl ot offset (PSSO, fenmto node 510 tPENERINSG084754

SCC information. This allows reliable transm ssion of
control channel infornmation and enabl es associ at ed
access termnals 520 to hand-i.p and hand-out from
fento node 510. During HARQ iﬁgerlaces on non
preferred slot offsets, fento nodes 510 do not
transmt any downlink (forward link) traffic (DTX FL

P08 SSieBhdfis AT o TH6S ARG5S 2150 SAYIEucc one o

cro'c 5§ and nel node

B P L pl RS A F Rl digh RELBEEURE with
ﬁ%a h8lvatb@SEFBaNN’bMc GEIcRPEREENSECoRPOhLH ¥f the interference
[00183] As represented in block 1412 and with
ERItRNIENSE) érah&InGerfckénce@uhirlter 320 ntlytRelitRQcti b ity ACRing to,
transm ssion period, the fento node 510 is allowed to
foraranple, dowertdrerce éiviag/dirédtiok )mdanal 602; imerférieccHARQ
interlace of PSO and del ay sensitivetraffic is given
absdringdleparinaring/ypdwieg nixess 1646, ov¢rheadathiaingel pdivehmeans 1702,
reference to FIG 13, |limted HARQ interl ace o
trenpyirivesdform pepnsoBOgi chasnel quehtygngansil 300, opfpdercned dojermining
for each fenmto node so that delay sensitive traffic

fien1 992, wagh sgeays HOOs2HBIE ssganes mears 20 ekseps pattern means

s . P .

g f@ﬁlém SaBiny eﬁ?@ﬁ%f?f%t@i%{a%” avid] f@%% 'é@wﬁ{fa%n%?t?{j e’

i . US 38. 4 . .
SorEicl e BB o e R ol S S g

P o ik P B PR e i AR OFog EMhh means 1604,
Wdd i 1064 Mobaranlq@1PRC erasure nmappi ng). [00184] In
brod eggﬂﬁpPgr’y R sPaot downl i nk (forward Iink)
f\(/fs(}%fc)%' C 1iEoufl KOuRRrstdRAINAAN dnly @eFcRACRR dieth&thafsh King a

. I n one enbodi nent, nei ghboring fento nodes 510
d®ygriagen bidhsasi it “aend angkd fdrih. ddes n6OzddEI@ CiniOthe quantity
agai nst interference). During HARQ i nterlaces of other
ot @tlciodfitb@des]enieitd. R athaethestodas@hatiomsmsay be @ey hdiewnds ank
(forward link) traffic (time re-use) however a
foraeniconmothod ofvhisiimduihing hedwden fwokgr mewesteneats dyanstances of an
all ocated to pilot and MAC channel s for successf ul
plpeent i Idws of refdiencs te Riavined sccopd olegBts Alocy egfrmaeparihat @nfyhtwo
bl ock 1414 and with reference to FIG 13, duri an
BlAMeRS iy hammeplpynddhers o that %twsft}f?fsf‘é%wt past Bf&,cec{lﬂee second

PEBHLP GO Apet e Qs e sFE s 0By Oljhfiggnts may comprie

i netgrrrhgrce e;mAi;[S t he begi nning of the period, downlink
(()?orvvar m% ‘transmt power can be ranped up slowy

f(fr?ZlC)) ) tl*h%s@?f:ﬁ(‘?ﬁ irf n@%gb%ul& ﬁﬁcger%?{lﬁftj%&tt iBforfnBti &AM ﬁgnals may

e exenplary e ment, t er 1 ncrease t

HAPRTddPntOd uEPRCaNPH L ParicBREF difR&h teBhnologit LindtBMifheEFor
used. Due to conservative predictor behavior, if null
BRm 1§ dafdisEh&tbnbycdnhifad®Pinf@matiod, RexnRIbI) kNEbEIE, and chips
unlimted HARQ interl ace transm ssion period, fento

thatimap bO refarntgdahighow alipetiovd ldescpiptikenatly Yp eSpréseutetiby

use packet or 38.4kbps single user packet). Al so,

Vdtrzos, rodentdmititionagiétarwaed, hagyicic sickisdupaticlearopkiedficlds or
track of previously requested DRC val ues and naintain
DROclaloresy ferobinhiagt thexeahsni ssi on peri ods and HARQ

early termnation statistics to decide on what data

rates can be decoded by access term nal 520.[00186]

The teachings herein may be incorporated into a node
(e.g., a device) enploying various conponents for

communi cating with at | east one other node. FIG 15

depi cts several sanple conponents that may be enpl oyed

to facilitate comuni cati on between nodes.
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antenna. The TX data processor 1514 formats, codes,

and interleaves the traffic data for each data stream
wha®ed7wem a particul ar codi ng schene sel ect ed POF/US1088/084754

data streamto provide coded data. [00188] The coded

data for each data stream may be nultiplexed wth

pil ot data using OFDM techni ques. The pilot data is

typically a known data patterﬁ7that is processed in a

known manner and may be used at the receiver systemto

estimate the channel response. The nultipl exed pil ot

s R P RR R BpR LR L3P (RN B Rlfive
fbgik%{]ﬁlo&l% %wuﬁg%ceﬁkf’m%;?écuﬂ a %M‘itlﬁ‘r?kt%%ﬁt %’égcribed in

at data streamto prov modul at ion syt

IR 8RS PW IR IR asp QN dNiSloRAthe R A bE @pBlenRBGH cHBkénic
stream may be determ ned by instructions perforned by

Bar@tvafqs £ dASia0 implcHRhatioR Maryalbl 3 plERenitioh CorRr @@itaiation of
code, data, and other information used by the

thicaweswbich hmnybealesighdtbtsigpsquoctarndingadr sbine otdey tewanitad)) various
[00189] The nodul ati on synbols for all data streans

forms oh progpmo oi desdznt wda McErdrifid gonstoesisns (WiB@0maybe cdferred to
may further process the nodul ati on synbols (e.g., for

Iorpi) for Theveienig. MO pribeae’sor a Ifiyyarhmady e oy iesmbiparions of
nodul ati on synbol streans to N T transceivers ("XCVR')

bagho Loolgagy dhustmteins iptgrebangealidiseel hardwae amk sqffwase, various

Bl R6re ormona S rSAE oo Agh N S hnkSiiocd sove
PR S FR bty SodRy s nARR Peu gl By Safpismented as
IR bR P HpBF R far R T F1 SR8 A BLAR Ghgaines
HRSRBY 6 tR)ove Pl s?@@h@%k?ﬂ&iﬂﬂi?&nﬁ alaeri&ﬁieﬁ%nmﬂzwgféwr%sd

signal suitable for transm ssion over the

ahenaility NlvaiRdEhwal e thr he@drBo | QiPpliE AR CRI S BEBindébéntation
t hr ough %522$ﬁa$e ?hen transnitgggbfron1 anteéﬁgs
d&2d4dnst hooldgiot BSdickpretisiReatdiveh Yepar@eslSDdh thé sdobe of the present
devi ce 1550, the transmitted nodul ated signals are
declesured by NR ant ennas 1552A through 1552R and the

recei ved signal fromeach antenna 1552 is provided to
H020%p e cihieweripnalustedtive logic GlRky, mabudes, i oraylts d6G4Red in
Each transcei ver 1554 conditions ge“g., filters,
getpiertionewith fiedisprefindionowedthejeimmag Hp daplcnenicd gathjegr performed
gignal, di%itizﬁg the conditioned signal to proyjde

Y A ITEeRratyh Qire it ¢ Her): Ht HEewEENIPHeO MRS POEp I 8¢ 1 aay

Pl onp ot pr S B R ek dr s fiplication

rocesses the NR.r Lwve mhol streans fro
R TRl o RS Eob e R TERRs AR or other

. u . " . . "
e e S R e b
SshpiRhsCAVER cal @BRpHRGRY %?ti@a@‘é!?m SREEL B CBHIRP LoRbSRAMN, or
to recover the tranlc data for the data stream The
MYOERSShAtbnierbbed n @ tcPp RfRGERS Ainc &8 ck&ibed herein, and may
conpl enentary to that perfornmed by the TX M MO
prooaeseats driSadrmtiongd thet réfdelatthinaho t€ssmsiddsflthe &C, driveth. A
devi ce 1510. [00193] A processor 1570 periodically
gateeal purpese plocedsopmey bodinngropatcessrr, bot mghe fltkirsativesthd processor
bel ow). The processor 1570 fornul ates a reverse |ink
mes dagey eomeniignahgragessar cpirélraricpanonirelicraprdstaic maakine. A
val ue portion. A data nenory 1572 nay_store program
progessoigaey alsa ke ingplsEenticd py p sambmation abcanputing devices, ¢.g., a
processor 1570 or other conmponents of the device 1550.
[00194] The reverse |link nessage nmay conprise various
types of information regarding the conmunication |ink
and/or the received data stream The reverse |ink
nmessage is then processed by a TX data processor 1538,

o o o o Y Y I T I - I T



devi ce 1510. [00195] At the device 1510, the nodul ated
signals fromthe device 1550 are received by the
wa@nioenmss 1524, conditioned by the transcei verBCI/BIDN8/084754

denodul ated by a denodul ator ("DEMOD') 1540, and
processed by a RX data processor 1542 to extract the
reverse |link nessage transnit%gd by the device 1550.

The processor 1530 then deternafnes which pre-coding
matrix to use for determ ning the beam form ng wei ghts
then processes the extracted nessage. [00196] FIG 15

B S0k B3 Q%té%rg B ERPTY R 37 SR TBRRERLR, BRYor

e one or nore onen

hﬁt%ﬁ&é&ﬂ&&s&rg’ﬂ{ u&BSﬁ ?ﬁﬂh%&ﬁ%gﬁea&%& ci?l?eg +&lidh cdifiuration.

an |nter ence cont onponen

F(ﬁﬁ@()]rm)lt RPBESRLE ttYHt taf?y SRR RE&SR NicrdreBP o POREMsAR any disclosed
ot her” conponents of evi ce 1510 to senhd/receive

piogealisart &t ﬁﬁﬁ&tﬁtﬂé aplava ke Beduportyicd@rdfoRBlcesaR is
taught herein. Slntlarly, an interference contro
codpoaehthatlth® 2patifyc edopartadrerchy blisttpeinphop@sanes thhy Be
and/ or other conponents of the device 1550 to
sendigedoehilcaesiagmed withio/the snopanbtheeresdetdisdosies. glhe

device 1510). It should be appreciated that for each
akoppenylisg oicthed c1EBS praventrolgnesntoefah vyriays staps inoe sareple order,
of the described conponents may be pravi ded by

AdhYF BOLHRPB HRe A hmﬁg@ toathg wpgCafic ardsy Trghleat% @é%set?tﬁ@
FZERY e rdteit forenbihien Rt niegamisidn RHevgicosbgst

Fitiee Roafte B R PRlr FEGRTBORE b BTl oM mey
%é gtgreﬁ%% otr I@%nﬁﬁﬁ?t%ﬁ W as Jo%é Q)r n{o?eo &%tﬁctl-[)gg o; g&fé tBnrktgcsbmputer-

por at

Fe%HzEB!@ ht%@fu'errC &%acﬁﬂfyrﬁé §}t§hﬁf& BQHHQ%H@B%& stolr e media and

some aspects, e teachings ereln may npl oye
SorbihicRlir 1@6&3@ %?cl@ddﬁ% &) modiah BatahcifitiRRAFdERYof a cornputer
communi cation with nmultiple users by sharing the

progtdna b sl ento esGHEC &6 stofagd mediymSPBE hilyyavaglabib encdia that
nore of bandw dth, transmt power, coding,

cant gy dceepsedy a amdpstor. dBy walrof cxesnapipl aad nbhBmitedah) isadscomputer-
herein may be applied to any one or conbi nati ons of

tdaddtde mediarngn cemhrisd RYMaRONo BEPRION sCIa+R WM ariqphas optical disk
Access ("CDMA') systens, Miultiple- Carrier CDVA
toragoongenetic WS SloaFas @m (AERCIMAOTPEC SGPESSpeasy other medium
Packet Acc "HSPA, " " HSPA+") systeps I me Vi si.on

fhat eandh eeusng &%W(Orﬁmd§51@9§f%m cpAGHL{E gq;nw pgrusHons or

[tiple A t Ca
dilhiBeagias SEETRL e der inat Rt S o ke B n?{%@gp Ry SPEfhon
I('%/rl’cl)!gteﬂ l[et%n's (a:%gr%gt(tter %eD\%Abrlé Zeﬁlgutng gﬁrr?%u e%raréto[e gﬁthes soFtwef%e 15

| Enq%:ng%éd"goﬁtrhew&%ﬁg rk’eﬂ%? d?%c}%'r TerfiGHY s céjﬁsﬁ#%Q ggaxttaﬁ cable, fiber

ment one or nore standards, suc

Ytac?a@feotwﬂst%d a, dlgﬁﬁ%crﬁg‘ﬁMSL@r}q W&k technologles such as

andar ds. Retwork may i nplement a radio
Itﬁfai’é&io td@i@)’ aﬁ@) ehicrasvalBitNeY thakoakedllcasle! fildr ofaetablAGHRSS pair,
(" UTRM cdma2000, or sone ot her technology UTRA
DSl dﬂ‘&ﬁel‘éﬂs@%o&jg@eslswh Shinfrafddt &d{o, hiRm)icrowhe are included in
cdma2000 t echnol ogy covers I'S- 2000, 1S-95 and | S-856
tcaletinrtids of AcTDid Peskwod kisapas usaphemmninclideadoropact disc (CD),
technol ogy such as G obal Systemfor Mbile
Baendise, epitdabaisc,(diggivyrsatin doe DDND)eﬂnmkdlda@nd lrtptresnélnt where
a radi o _technol ogy such as Evol ved UTRA (
fistpusgaby neprod unegeamnifeca VEEEI%@‘QCSZGPTOWWWWH)( with
etc. UTRA, E-UTRA, and GSM are part of Universa
Mobi | e Tel ecomruni cati on System ("UMIS"). The
teachi ngs herein nay be inplenmented in a 3GPP Long
Term Evol ution ("LTE") system an Utra- Mbile
Broadband ( UMVB") systent and other types of systens

o o o T~ o — —r— A



to 3GPP (Rel 99, Rel5, Rel6, Rel7) technol ogy, as well

as 3GPP2 (I xRTT, IxEV-DO Rel O RevA, RevB) technol ogy
war@otdkes t echnol ogi es. [00198] The teachi ngsP¢EUE1008/084754

may be incorporated into (e.g., inplenmented within or

performed by) a variety of apparatuses (e.g., nodes).

In some aspects, a node (e.g., a wireless node)

i npl enented in accordance wi t A%t he t eachi ngs herein

may conpri se an access point or an access

term nal .[00199] For exanple, an access terninal may

EORr b%%tbng%oﬁﬁg# 5 V%%h?slplai)so blé q& “ﬁﬁ the sco?e of

equl scriper s a SU SCFI

Qfﬁﬁédt& I%E@Jb'lé)fﬁedlg 'ﬂpghhﬁa 1t'§99ﬁlh%e'3 Q’@maﬁ% R Bmputer-

I on, renote termna a user t m na a use

RGNl nfédiﬁ%?ﬁla? BY i Rflenhtcd mﬁmﬁmet&m&m Ahtam pRoduct.
sone | rrpl enmentati ons an access termn nal may COITprI Se a

PR 2) arTHeghr&RGQ WRscrbtardliesdisd&ded RLIRE, is Prov@Rdit®Bnable any
Initiation protocol ("SIP') phone, a wireless |oca

pas KiNdinlthsiratd make @& ysetlsonadenddigelbalre a¥stisisanbddifications to
("PDA"), a handhel d device having w rel ess connecti on
thapadipkdts will be readiie appanet ts thosatkikedindbess,iang titegdneac
connected to a wireless nodem Accordingly, one or

pishaplas pefited heraiymey he epplicdraptise asneets mpthost é@artmgcfrcan the

phone %F a cellular phone_or smart phone)
XoRpat d%»“élﬁure al hugghe pyescr db%@%ll%n@dﬁﬁ%ﬁ*ﬁdctﬁtbieéwﬂed to the

d bl

R gg% %rﬁ‘ it o BRBEr e i Scnk ope ey g
tellit d

R B %%aw&es%‘i%c?ev' e, “or any other

SU|tabIe deV|ce that is conflgured to communi cate via
a wreless nedium [00200] An access point nay
conprise, be inplenented as, or known as a NodeB, an
eNodeB, a radio network controller ("RNC'), a base
station ("BS"), a radio base station ("RBS"), a base
station controller ("BSC'), a base transceiver station
("BTS"), a transceiver function ("TF"), a radio
transceiver, a radio router, a basic service set
("BSS"), an extended service set ("ESS'), or sone
other simlar termnol ogy. [00201] In sone aspects a
node (e.g., an access point) may conprise an access
node for a conmmuni cati on system Such an access node
may provide, for exanple, connectivity for or to a
network (e.g., a wde area network such as the
Internet or a cellular network) via a wired or

Wi rel ess comunication link to the network.
Accordingly, an access node may enabl e anot her node
(e.g., an access termnal) to access a network or sone
ot her functionality. In addition, it should be

appreci ated that one or both of the nodes nmay be
portable or, in sone cases, relatively non-portable.

[ 00202] Al'so, it should be appreciated that a wirel ess
node may be capable of transmtting and/or receiving
information in a non-wreless manner (e.g., via a

Wi redconnection). Thus, a receiver and a transmtter
as di scussed herein may include appropriate

communi cation interface conmponents (e.g., electrica

or optical interface conponents) to conmunicate via a
non-w rel ess medium [00203] A wirel ess node may
communi cate via one or nore wreless comruni cation

| inks that are based on or otherw se support any

sui table wirel ess conmuni cati on technol ogy. For
exanple, in sone aspects a wireless node may associ ate
wth a network. In sone aspects the network nay
conprise a |local area network or a wi de area network.
A wirel ess device may support or otherw se use one or
nore of a varlety of mnreless communi cat i on
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For exanple, a wireless node may conprise a wreless
transceiver wwth associated transmtter and receiver
w@vpomem s t hat may i ncl ude vari ous conponent BCT/ES2908/084754
signal generators and signal processors) that
facilitate communication over a wreless nedi um
[ 00204] The conponents descrkg d herein may be
i npl enented in a variety of 6 Referring to FIGS
16 - 21, apparatuses 1600, 1700, 1800, 1900, 2000, and
2100 are represented as a series of interrel ated
E %§ In some aspects the functionality
of these s nay be inplenmented as a processing

SySteT)|nCAHH&ﬂQH?F&nBﬁuﬁP%ﬁmPE ﬁgﬁﬁéeconponents In

sonme aspects t unctionality o bl ocks may be

i ol e gRBhaHind DB Br rioPd tiBX AR ?atté}hs bﬁ%%ecﬁvep&iet dr‘%ﬂox@f
one or nore integrated circui (e.g., an ASICO).

ghifeiradcdIepeinty; an integrated circuit may |nclude a
processor, software, other related conponents, or sone
conbi sAtdtian atshesndafme thee pamreat thanialléss yntofferinpesih tHeatk ©r more
al so may be inplenmented in sone other nanner as taught
heeetuse padd0§Jandhe appar at uses 1600, 1700, 1800, 1900,
2000, and 2100 may incl ude one or nore nodul es that

may p@ﬂﬁsﬁiﬂ'ﬁin@rﬁ@%% ageerdingfto theesceenscine rryisepaftarn Fem a second
abgve with regard to various figures. In sone aspects,
wrRlangied pesess PAIRpOHBrsIocHcd srsessieiindr ence control | er

320 or the interference controller 322 may provide
functionality relating to, for exanple, a interference

o7 B A S
SUBTRRL RIS S8R TR DSt

det ermi ni ng neans 1902 path | oss nmeans 1906, gating
sequence neans 2002, reuse pattern neans 2102, and
synchgoni zgthé gR{HH foF8tairh 2NMvREreME&RD1iZHAL tineyREHFBnization
aspects, the conmmuni cation control | er 326 or the
fapmeticogideon controller 328 may provide functionality
relating to, for exanple, transceiving

(t r answidutring gécoadaiy\synchromedivg chéfdk] off ¥4 nsci@P4he i@, cell and
2004, and 2104. [00206] It should be understood that
ﬁﬁympe¢exem@@ﬂmuwéﬁ0@$ep®nb;herein using a designation
such as "first," "second," and so forth does not

gener leniiyings HARQ nigriase ifiopn e segopdiry opnetmerggation channel

enents. Rather, these designations may be used
ﬂ%?@ﬂﬁm§§h§”@éﬁ%@ﬁ$éﬁFrﬁ@?%b&n f dlstlngU|sh|ng

glete V\ng ntl H{gsa prg I' € e'rogn?éet EPHF mﬁ § e@ﬁ%gi@gﬂ dnterlace.

elenents does not nean that only two el enents nay be
enpl oyed there or that the first el enent nust precede

the sgcondyal IR o AR AIFAAPESmprAl AP BRS: MBS Femio

othermnse a set of elemenfs may c

@ﬁa%ﬁ@lrﬁaﬁed a[tqu%plzl]pam Blefsidd élot'd?fs%pe art would
under stand t information and signals nmay be

repr esent ed u5|ng any of a variety of different
technol ogi es and techni ques. For exanpl e, data,

i nstrbict i oMbe methodafidBim idnivherddt tranmising BRnsls cobmpases
synbol s, and chips that may be referenced throughout
trhmsnabmgesighebami the pomarnaipmbe clraapelefsen tledscbgnd/aiplzged access
currents, electromagnetic waves, magnetic fields or
p@ntﬁomsocéﬁﬁ‘td aabssfiersiod. or particles, or any

conbi nation thereof.[00208] Those of skill woul d
further appreciate that any of the various
illustrative |ogical blocks, nodules, processors,
means, circuits, and algorithm steps described in
connection with the aspects disclosed herein may be
i npl enented as el ectronic hardware (e.g., a digita
|nplenentat|on an analog |nplenentat|on or a
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generally in terns of their functionality. Whether
such functionality is inplenmented as hardware or

W@ odopmzoes depends upon the particul ar appl i cat PORUS2IVA8/084754
desi gn constraints inposed on the overall system
Skilled artisans may inpl enment the described
functionality in varying ways for each particular
appl i cation, but such inpleneﬁﬂation deci si ons shoul d
not be interpreted as causing a departure fromthe
scope of the present disclosure. [00209] The various
il lTusgrati i gale bl ogks d .and. ¢l cuj .
descrbed ¢ HASat eI e PR SRRl g P compries

ResHifin oﬁﬁaﬂidmldgm%%;ih%écgﬁ&r? Eytﬁﬁfdcn%aﬁgﬁ ’cf?%lrn@f;%ffsets to

I ntegrated circuit , an access term
BRGESRiRY Nbess [ihde My conprise a general purpose
processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a
field programmabl e gate array (FPGA) or other

pr ogr ammabTee metiod odelsirad, witisar ht ec@at eintrretigegrasic st or
| ogi c, discrete hardware conponents, electrica
canpporebitte o R Qasterleemgoneamtdsry syechiramizatain ahanmad wéntts of a
or any conbi nati on thereof designed to performthe
magrotdelins descri bed herein, and may execute codes or
instructions that reside within the 1C, outside of the
IC, or both. A general purpose processor may be a

m croprocessor, byt .in.the.alternative, the .processor
may be any RO i06ﬁ§11m3r8€@§569r{1pr&%1}& frgismiting on pilot channels

m crocoptroller, or state machine. A processor my
SEERGRMEE) b bns SmE U BRE MR N bf Conput i ng

devi ces, e.g., aconbination of a DSP and a

m croprocessor, a plurality of m croprocessors, one or

nore gicro ' i: [ it h,.a DSP core,
or any ot A APEAARE Tor dofRlichch, AR T s

under gt pRGfdORE cBRYOIRRP@6hfidiFePlodRicrMindbiRIARMEIRY tiffe reuse
steps in any disclosed process is an exanple of a
patgphscofapii o oncBastdc upsitniesicgids podtseindne edcctiatsebdnd time
understood that the specific order or hierarchy of
stugppaticm thiaeispess dessesngmwith be anear mamg achewbuse @atterns ; and
remai ning within the scope of the present disclosure.

The agcompanitanen emttedldr gindignesdpe geemit skaseatcordig thide
various steps in a sanple order, and are not neant to
prsong Hineaeuse patiera fggme e pedond ypplanncsrachgss PaE Fy/an associated access
Fresented. [ 00211] The functions described may be
HBighent ed in hardware, software, firmware, or any

conmbi nation thereof. If inplenmented in software, the
functions may be stored on or transmtted over as one

or no instructions ©or .code .on.a. conputerreadable. .

e o Corptar R ESe i B A R RS RO BB S bsrter
AR R e SFEHRE PR ME RN n DENHAGAM point with
frRmPne pl ace to another. A storage nedia may be any
avai |l abl e nedia that can be accessed by a conputer. By
way of exanple, and not limtation, such

conput erreadabl e nedi a can conpri se RAM ROM EEPROM

CD- ROM.or Ohéeppaesiid efadlaith B wiietsimge, intefegart icontebl Bk is further
storage or other magnetic storage devices, or any
otrffuratgd imeasirh atcondary bgnahsed zatmnachnmnel offsas osed by the macro cell
desi red program code in the formof instructions or

ezt the one gemareasnplanded hegesscpmntbades iy 9ddARQyintgrlace from the
conmputer. Al so, any connection is properly termed a
conmput er -readabl e nedium For exanple, if the software

Is transmtted froma website, server, or other renote
source using a coaxial cable, fiber optic cable,

twi sted pair, digital subscriber line (DSL), or

wi rel ess technol ogi es such as infrared, radio, and

m crowave, then the coaxial cable, fiber optic cable,
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medi um may be inplenmented in any suitable
conput er - program product. [00212] The previous

waele®eniets on of the disclosed aspects i s proviRPEHUS208/084754
enabl e any person skilled in the art to make or use
t he present disclosure. Various nodifications to these
aspects will be readily apparegt to those skilled in
the art, and the generic prlné pl es defined herein nay
be applied to other aspects w thout departing fromthe
scope of the disclosure. Thus, the present disclosure

co{l](?ary 8{}{0%90%?%’[1%@ cganne 35¢e Cfdt%l%i exilﬁ) ts epl%gstt ‘Y’ntgtl'f‘gl’\é@ce and

€ accor

es

ﬁ?%@ fﬁh%ﬁﬁoﬁer%%"ﬂnﬁ%@e* SN eﬁ“m%\f ‘?&f 4 of
comuni cati on, conprising: deternining one or nor e
time reuse patterns of respective one or nore
unpl anned FABEGFHrAHN MEaimSE, dGlidNPtha iseEREACE bdherolleuis Gurther
pattern that is |ess |nterfer|ng with the one or nore
tonfipureeius edquaityt € prisiaryafiechtd clhansiod hasedgr 1sdsgimapast on the preferred
according to the second time reuse pattern froma
slecaffiwtt.unpl anned access point to an associ ated access
termnal. 2. The nethod of claim11, further conprising
establishing tinme synchroni zation at the second
unplanned access point with a macro cell. 3. The
met hotP-of EhappRagtusplesiaml e stharin ﬁﬁ.cﬁgmwﬂon controller is

C zation further conprises: asurln eco
E‘&ymem D10 RN N S OF Sl RTTAR OB THENFHEEHD figgdond

GCess poi nts;

PRt gPRSs RO B LE e AR Secondar y
synchroni zati on channel offsets that exhibits the
| east interference; and identifying a preferred slot

of fs ey, fr O*Fhé Ekﬁ%akéiﬁsnéf cflélﬁfjl lménmh% Ioﬂﬁlﬁlmé]atloﬂ_ Iagntroller 18

met hod of cl al further conprising identifying a
RIrhdRER gﬁf@on ¢hAGHR infBas@Bnalert ?ﬁﬁg tﬂerbe@&{darﬂﬁf&ﬁ%mzatlon
preferred slot offset. 5. The nmethod of claim

vhan el ffsefsan $18 dstdo@eBa@B&l terngindlpr i ses transmitting
signals on the primary fento channel fromthe second

unpl anned access point to an associ ated access
termnal . 6. The nethod of claim3, wherein

transhd.tti hge sprgreaisoff daintBrvheorp thiesetrfiercans adrttrollagis further
informati on identifying the secondary synchroni zation
eqignedd t@wl@@ttasse@@lc{ ¢ S0 Bt gorarspeadng tr AHARQ inferlace of
The et hod of clal e|n the second tinme reuse
PREPREATY SEIFNTIGAB § %Iwehof%&r@ iaPaiP 58 of secondary
synchroni zati on channel offsets of a macro cell. 8.

The method of claim1, further conprising transnitting

on pi 58 t Clilﬁn neﬂa?at&so(gf;c?asl%n%] i fhel cr(])e n%]nelca%on Bholler is
tinme reuse patk appar at us

‘hg {o g‘éﬁéﬁ?ﬁ bi gﬂg‘r ch%ﬁnélé‘écﬁ%ésﬁéﬁh‘f%?t&ﬁé‘ bhOb! bre time
confi gur to determ ne one or me Teuse
Rakd pithsnOf respective one or nore unpl anned access

points and to select a second time reuse pattern that

is less interfering with the one or nore tinme reuse
patterns ; and a conmuni cation controller configured

to transm Ansipgaratus f@coamlimigation, ¢dneprsggond tinme reuse
pattern froma second unpl anned access point to an
associmgtesdondaessningrame wamord Gme Thse api@anadiussmictied anmor more
9, wherein the interference controller is further
glemfnngdeeekss poietst abl i sh time synchronization at the

second unpl anned access point with



a macro cell. 11. The apparatus of claim 10, wherein

the inteference controller is further configured to
woregrwisecondary synchroni zati on channel of f BEL/ES2088084754

by the macro cell and the one or nore unpl anned access

points, identify a HARQ interlace fromthesecondary

synchroni zati on channel offsets that exhibits the

| east interference, and iiden?gfying a preferred sl ot

offset fromthe identified HARQ interlace. 12. The

apparatus of claim11l, wherein the interference

controllerei rther c Lgured to i i . L mar

F e ofteni ik ot bbd SIS phfe! BRI iRePa B e

ShPr RbSBhe el paldfis@ppAr at us of claim 12, wherein
t

e communi cat | controller is further configured to

t r ansHehnsSfod BahsnifMglsiaRrdcBEHIMh ol 16 McCsceARNNRE rdukOPattdde from a
second unpl anned acCess point to an associ ated access

$0nd Gidlannkd acdRE pSIAPRY At ddSocfteChrb M tddniniher ei n t he
comuni cation controller is further configured to
transmt information identifying the secondary
synchroni zati on channel offsets to the associ ated
acces$8.t er fhaapparatfs of Khemalph durdten somprish@imenss, fonkgaldishing
the interference controller is further configured to
ek spnchgonyzationdt thersecandunplapaed eqcassqwintasifoniang acl. a
HARQ i nterl ace of secondary synchroni zati on channe
offsets of a macro cell. 16. The apparatus of claim?9,
wherein the communi catian control.ler is further . . .
cont i b ed PO SR B {5 e i eshes e B i fige
nore ti.nme reuse patterns. 17. An

to éhe.o e aryl

SShILiA30s BirtEDRODRICE: i on, comprising: means for

det er SOEhi %gsu%lﬁggéo%dﬁ#grggn&ﬁbf?i?atﬂ)%t dh&hA% O?Fge_ts used by the
respective one or re unplanned access pol nts, neans

EroSBlIGhH b o GRR0 dnbibiffedlRUSE pRALL M 1 LAt TS 1 ess

Interfering wth the one or nore tine reuse patterns;

and MpRRS OPIdchfifNH™ HARTY it riRaiDnAGEe QEHnAfyts9ndH@nization
second tinme reuse pattern froma second unpl anned
acnaslsoffeisnhatlc@hidits dpdent at@traceessl termnal . 18. The
apparatus of claim 17, further conprising neans for

est abhiesin fogidentifyirgynplefaored z&it ioffisetedtont He idetdied HARQ interlace.
unpl anned access point with a macro cell. 19. The
apparatus of claim 18, wherein the nmeans for

establ i shing tinme synchronization further conprises:
means2§-or ﬁg%l@pnarq’f@s efedymakl: Jurdhen epmpisipanicars fonilenefying a
of fsets used by the macro. cell and the one or _nore
%@P%t%%o shanpeldanyl FHileast meronr e prﬁ‘g%rrﬁdi Sﬁ% s HARQ
interlace fromthe secondary synchroni zati on channe

of fsets that exhibits the | east interference; and
means,for identifyin nreferred slot offset fr t he
"aont P e et o Bl ALEH S b el o Stogp hTd s
S s oP PR FEANCo BE pHARR! b ERAePEbRY sccond
Shhniel fa8&ss pdiht to HAGsQRPAEPLESssQbmGhal m 20, wherein

the neans for transmtting signals conprises neans for
transmtting signals on the primary fento channel from

t he second unpl anned access point to an associ at ed
acces32.t er Thaapparad@s of likdmalsp arhatais thefmednaifon tk@smitting signals
wherein the neans for transmtting signals further

tothpr cavwriste arwsny for transmgmgt infomgation clentflyingrthe secondary
identifying the secondary synchronization channe
afncheonization chranglsafreisdo dib avsaseaed pasess tarmningl3. The
apparatus of claim 17, wherein the second tinme reuse
pattern corresponds to a HARQ i nterl ace of secondary
synchroni zati on channel offsets of a macro cell




24. The apparatus of claim 17, further conprises a
nmeans for transmtting on pilot channels correspondi ng
W@ 000®eohe or nore time reuse patterns. 25. APCT/US2008/084754

comput er - program product, conpri sing:

comput er - r eadabl e nmedi um conpri sing codes for causing

a conputer to: determne one gr nore tine reuse

patterns of respective one or Ofor e unpl anned access

poi nts; select a second tinme reuse pattern that is

| ess interfering wwth the one or nore tinme reuse

pattesgs: aad, AN SEONALS ASCRLAEDGL o 6. SEsRAT

time reuse pattern iroma sécond unpl’anned access

ok B RO BHER PR S AR ey R offets of a

aBRIdefl Ng codes for causing the conputer to establish

time synchroni zation at the second unpl anned access

point wwth a macro cell. 27. The conputer-program

product of claim 26, wherein codes for causing the

conpul4r t Dhesppabdtusdl dainmel 75 yindier oompaids amdans fdraransmitting on

conprise codes for causing the conputer to: neasure

pégtahaarels ®yrspondiigzatthooneodramore tingf iesetmttagied by t he

macro cell and the one or nore unplanned access

points; identify a HARQ interlace fromthe secondary

synchroni zati on channel offsets that exhibits the

| east 29:nt eAfOMPHES PTG M EPRYCFORDHFBEer r ed sl ot

offset fromth iden&%fied HARQ interlace. 28. The

conp u?‘EPP‘E?réré’P‘g%W%% B} COBRPTESIHE GRASS IO £t computer to:

conpri,sing codes for causing the c uter to identif

T WP ERRES RS ER RS s R vl o Gl fplanned
ed slot offset. 29. The conputer-program

%%g% é%%%f claim 28, wherein the codes for causing the

conput et b Qeddn@NHil feut &@@{Iﬁhgﬁmsk AfterfQ {tPfhe one or more

causi ng the conputer to transmt signals on the

Bk F8Us¥ ph@dh agfannel from the second unpl anned access

point to an associ ated access termnal. 30. The

conpuirgdsnfif GgfiAMdqbatineto th setbad dimd feusstpati&infrdrhe second

codes for causing the conmputer to transmt signals

tnyrladred acanppoisetocndssociaed causitaguihdle conputer to

transmt information to identify the secondary

synchroni zati on channel offsets to the associ ated

access termnal. 31. The conputer-program product  of

cl ai m?@5, hhepenputeherogeabpi@dustipg C‘Paéugé, glegqanprising codes for

corresponds to a interl ace of secondary

SAMEBBHFYBR YO @E%ﬁﬂ%éﬂ tigg praepronypetign aHAe secoagd pnplggned access

The cggputer-grpgran1product of claim 25, further

RIRLP IR 8R! for causing the conputer to transmit

on pilot channels corresponding to the one or nore

time reuse patterns.

217. The computer-program product of claim 26, wherein codes for causing
the computer to establish time synchronization further comprise codes for causing the
computer to:

measure secondary synchronization channel offsets used by the macro cell and
the one or more unplanned access points;

identify a HARQ interlace from the secondary synchronization channel offsets

that exhibits the least interference; and
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identify a preferred slot offset from the identified HARQ interlace.

28. The computer-program product of claim 27, further comprising codes for
causing the computer to identify a primary femto channel based at least in part on the

preferred slot offset.

29.  The computer-program product of claim 28, wherein the codes for
causing the computer to transmit signals comprise codes for causing the computer to
transmit signals on the primary femto channel from the second unplanned access point

to an associated access terminal.

30. The computer-program product of claim 27, wherein the codes for
causing the computer to transmit signals further comprise codes for causing the
computer to transmit information to identify the secondary synchronization channel

offsets to the associated access terminal.

31. The computer-program product of claim 25, wherein the second time
reuse pattern corresponds to a HARQ interlace of secondary synchronization channel

offsets of a macro cell.

32.  The computer-program product of claim 25, further comprises codes for
causing the computer to transmit on pilot channels corresponding to the one or more

time reuse patterns.



