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MULTI PLE ANTENNA SYSTEMS RELATED APPLI CATI ONS [ 0001] The present
application clains the benefit of U S. Provisional Patent | ication
S.N. 60/ 9XtP BWH150737 e May 29, 2007 titled "SECTOR ZEDFEKY O%I%ﬁ“&]\ls
AS MULTI PLE ANTENNA SYSTEMS', which is assigned to the assignee of
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reference. FIELD 100021 The present “invention relates to wirel ess
comuni cati ons net hods and apparatus and, nore particularly, to

met hods and apgar atus for i nEr oviﬁ% utilization of air link resources
in a wrel ess SHAEFMRIZED BAS NhaP MVRSTBLE SN RN AP GHFMS
stati on. BACKGROUND [0003] In wireless conmuni cati ons systens
sectors ar eR%fﬂAem% NP geadgoNdependent entities. The boundaries

bet ween sec ; | recei ve both sectors at conparable
power suffer f Bl heThepnesesrupplication Clemestbe benefit eiduSdPlorismdaldhateageous

communi cat | ORI R0R RaLEOERS: REEFUEPEn A0 e DR Rz r ) mAT e

STATIONS AS MULTIPLE ANTENNA SYSTEMS", which is assigned to the

assignee of the present application and which is hereby expressly incorporated by

reference,

FIELD

{0002] The present invention relates to wireless communications methods and
apparatus and, more particularly, to methods and apparatus for improving utilization of
air link resources in a wireless communications system including a sectorized base

station.

BACKGROUND

[00603] In wireless communications systems sectors are often treated as
independent entities. The boundaries between sectors, where receivers receive both
sectors at comparable power suffer from the inherent interference. It would be
advantageous if methods and apparatus were developed which provided for improved

communications in these high interference sector boundary regions.

SUMMARY

[0004] In accordance with various embodiments, the notion of a sector boundary
is replaced with that of a MIMO enabled region. In the sector boundary region, mobiles
have effective access to two base station sectors, and the system can be treated as a
MIMO system. When the mobile has two antennas the setup is inherently 2x2, but it
could be Xx2, where X is the number of antennas the mobile has and X is an integer
greater than 2. Thus, in accordance with various embodiments, a high interference
sector boundary region is converted in a high capacity region, e.g., a high capacity

MIMO region, by having the sectors coordinated.



SUMVARY [0004] In accordance with various enbodi nents, the notion
of a sector boundary is replaced wwth that of a M MO enabl ed region.
In the sector boundary region, nobiles have effective access to two
base st ati9f2¥&¢# 8PS, and the system can be treated asPSTPI 8 2em
When the nobile has two antennas the setup is inherently 2x2, but it
could be Xx2, where Xis the nunber of antennas the nobile has and Xi s
an integer greater than 2 Thus, in accordance with various

enbodi ments, a high interference sector boundary region is converted
in a high capacity region, e.g., a high capacity M MO region, by
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sectors and non-MIMO states for mobiles isolated to one sector.

[0008] An exemplary method of operating a base station in a sectorized cell will
be described in which each sector is adjacent at least one other sector in the cell,
adjacent sectors forming sector pairs, said base station being coupled to a multi-face
antenna, each face of said antenna corresponding to a different sector of said cell, said

sectors being timing synchronized. The exemplary method of operating the base station



3 conprises: for each of a plurality of wireless termnals in said
cell, maintaining infornmation indicating whether said wreless
termnal IS in a sector or sector pair state. The exe # od of
operat i ng“f%‘mﬁ(é%b station further conprises comunica F(E{g%m’"%?‘?fgﬁﬁe
of said wireless termnals using a nunber of antenna faces determ ned

by the state corresponding to said wireless term nal. [ 0009] An
exenpl ary base station in a sectorized Tell, each sector being
adj acent at | east one other sector in the cell, adjacent sectors

form ng sector palrs sai d base station being coupled to a nmulti-face
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wireless termnal in accordance with various enbodi ments includes: a

state i nfor #E®{"¢h nai nt enance nmodul e for maintai ni ng i nformation
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det er mi ni ng cwhediments sta:hdlewmmtwmgtl@ﬂonm’i@h lm@cmmg@@eﬂi@tt@e Wrtrebswl MO or
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i nformation cating ess term isin a se
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in the sunmary above, it shoul d be appreci ated that_ not necessarlly

al | enbodi mBAT staien 1 VRIS pabediments soinmpRisatRgIV I GhB UL SeERBLFoE SRlipiE 2
descri bed ahgyendlRe BP&apcfPﬁﬁ)ﬁMd% m&mﬁa@atﬁg sﬁﬁﬁiaﬁ@o%f?y With $8Mjacent

enbodi nents. Nunerous ti onal eat ur es nbodi mrent S and benefits
are di scuss éabeistativh ecctisteaicherdfackssismg pt icent seth¢ efthe eanaiares, wherein the

sectors at the base station are timing synchronized. An exemplary wireless terminal in
accordance with various embodiments includes: a state information maintenance
module for maintaining information indicating whether said wireless terminal is in a
sector or sector pair state; a plurality of antennas; a mode determination module for
determining whether said wireless terminal is to operate in a MIMO or non-MIMO
mode of operation as a function of said maintained information indicating whether said

wireless terminal is in a sector or sector pair state; a MIMO module for communicating



BRI EF DESCRI PTI ON OF THE FI GURES [0012] Figure 1 is a draw ng of
an exenpl ary wirel ess communi cations systemin accordance wth

various e [0013] Figure 2 is a draw ng l.ary
base statir{g yf%@d to a multi-face receive antenna aﬁra@g%?ﬁ?ﬁ%
face transmt antenna in accordance wi th various enbodi nents.

[0014] Figure 3 is a drawing of an exen‘gl ary wireless termnal, e.g.,

nobi | e node, in accordance with various enbodi nents. [00151
Figure 4 conpri SI ng the conbination of Figure 4A, Figure 4B and

Figure 4Cis wchart of an exe met hod | of se
station in ¥ 6?18 Atstakop i H Mo n&‘n%%é’?%ﬁ% @nd anon‘?@é’i‘é Fawﬁ
conpri si ng ?&%oﬁnﬁﬁﬁicﬁﬁﬁg VQfﬁh &id Eés@'é{aﬁoéﬁa%{bﬂ MO RBf bﬁer@tﬁn' owc hart

of an exerrpl ary met hod op eratlor;g a wireless termnal in accordance
with various ern®di rreWﬁlée various ebOAPEniFheNerhesn éiseusepdzn thel sysimagy above,

exenpl ary Nit%%)ﬁ& gé‘féﬂéa‘rré@atécrthé‘&%?ﬁ&%‘bﬁﬁi %lteglb%ﬁﬁﬁe%{ésina\g&gg%mtéatures

bet ween a ess mnal wth | @ ant ennas an ase station
utilizing aapbsomeodf thxafestuss descuhecba;lupa@anmostwcessarydmt enha dbambk.in some

0018] Fi 8 !
osour cos_oprpaming: N Srdudtah At aRE SuBshetin b disousied
exerrpl ary tgﬂmea&hmaieg@{pnb@mdh&bm termnals in accordance with

vari ous enbodi nents. [0019] Figure 9 is a drawing illustrating
sector nulls corresponding to pilot tones in an exenpl ary OFDM

W rel ess cogRFRESORPIION OF THRIBOR TN synchroni zed sectors.

[0012] Figure 1 is a drawing of an exemplary wireless communications system
in accordance with various embodiments.

[0013] Figure 2 is a drawing of an exemplary base station coupled to a multi-
face receive antenna and a multiple face transmit antenna in accordance with various
embodiments.

[0014] Figure 3 is a drawing of an exemplary wireless terminal, e.g., mobile
node, in accordance with various embodiments.

[0015] Figure 4 comprising the combination of Figure 4A, Figure 4B and Figure
4C is a flowchart of an exemplary method of operating a base station in accordance with
various embodiments.

[0016] Figure 5 comprising the combination of Figure 5A and Figure SBisa
flowchart of an exemplary method of operating a wireless terminal in accordance with
various embodiments.”

[0017] Figures 6 and 7 illustrate exemplary MIMO signaling in accordance with
various embodiments between a wireless terminal with multiple antennas and a base
station utilizing a pair of base station adjacent sector antenna faces.

[0018] Figure 8 is a drawing illustrating exemplary air link resources
corresponding to different sectors of a base station and exemplary tone allocation to
wireless terminals in accordance with vartous embodiments.

[0019] Figure 9 is a drawing illustrating sector nulls corresponding to pilot tones
in an exemplary OFDM wireless communications system irnplementing synchronized

sectors.



5 DETAI LED DESCRI PTI ON [0020] Figure 1 is a drawing of an
exenplary w rel ess communi cati ons system 100, e.g., a nultiple access
or t hogonal frec’uency division multiplexing (OFDM wireless

comuni caP MY em i n accordance with various enbodtEH8/064842
Exenplary wirel ess system 100 includes a plurality of base stations
including multi-sector base station 1102. Base station 1 102 is
coupled to other network nodes, e.g., other base stations, routers,
AAA nodes, honme agent nodes, etc., ancUor the Internet via network
link 101, e.qg., a fiber optic link Base station 1 102 has a
correspondinTMLm’lHESGm area represented by cell 1 104 which
i ncl udes a sec r C
regi on 116. Baie atf? 59?1811%%};‘/21%&? {ﬁr@%eg%shgg?& é%ﬁgii{gn@&gc?%}%%gﬁl

i ncl udi ng: Whage asluémplomccsmthpgdhahﬁmueecyl@ﬁsmmlﬁlplm@Md@é) with
sector A antenna face ase sect or

interfaces Wth s8ctor. ﬁg Stsgfgeml a%cé) dfg nghn\téa??“g%ngggdg 5 t%gﬁx \g@lth‘g
C nodul e 11@iralRisalystent1eo hanheiss M\/phzk’alﬁ;e@ftlﬂse Satamt @nnalifeandtil2@or Base
station 1102 has chraonj zed nbol m with re ect to its
sectors. St @dz&‘jszy%@é 1§F‘§§’§edc?8 H‘%‘é{?ﬁkd’r‘ig S §r&e 8&‘9&]5’63 al so
i ncl udes a ﬁhﬁt{n@hbﬁﬁérsom ﬁcﬂb@%@m’%%?éﬂt Rédcs, &c Gand/9R el 1BteRREGIS netwdrlt hi s
exanmpl e, exenplary w rel ess termna 124, Wr 2 126, WI 3 128,

WI 4 130, Wmislal30x., afibecanticdinky ?a@@éﬁ@péé 19%11@)%%@1‘@@%@& cellulgyy and

using BS 1 é&%m%? afda R é‘s%nt%ﬁ bﬂ@éll"‘?fé&i x@ﬁ&@ﬁﬁ[ﬁﬁ@éase%r%ﬂ%%oﬁ‘ﬁi QR N
a sector state operation and i s communicating Wt Vi a

ant enna f aceegk20 ldsnd b becsdrCategibn By 6.aBass\staligy | 1W182 thzse gentordnsd spation a

sector pair.state of oper.atio nd i t vu' Vi a
ant enna fac?cﬁlﬁglga%{’?sFlsﬁé??%‘icg’ﬂab O(ﬁ? Wﬁhm? Vi aWIan enna]?’f“%c%éa 122
as i ndi cat echcby18artave stadbn sWWordB hivdeler 08 which inttrfeces @ith e¢ctqrd antatnat e

of operation and is nmuni cati n ith B 02.via ant nna f ce 118
as illustrafesg!ga 4 £ DS HHOR ATy aSHE R Ha FISR N B ST i ¢ St BERBY
arrow 142. WEe423 sp&difa@at | Y02, %a@sﬁ@lﬁ%ﬂ%e@@h{boﬁﬁﬁngvﬂfh @ﬂ%bﬁbht@n and
is communicating with BS 1 102 via antenna face 120 as il lustrated by

arrow 144 apiftars.a antenna face 122 as indicated by arrow 146. WI 5 is

currently in a or S
S0 vi 5 ant od0EA ocERRRy ShrcRRELR ARRBE: SiROMTARL SRR, Bl
Now consi depf wirclessaemplingl, a7 n®biln dodss. ﬁlﬁulse%xm;Jh ¢mmlassemroluessgannnnals

state corre djng r

does, alloc 1nZrzl Q%?Mquég Vgﬁl fé?,g @?ﬂ%h 3rnet (go ?%Hg&e%:

A and sect Oktaforby | BALY dé\?ﬁgasandoz\%a@gaof@matk dtﬁdﬁiens.OWE" slsgnabmlygn
W 4 130 is in a sector pair ate and W' 5 iS.Lh a sect ate.
BS 1 102 na, S R COmMUBEHNG ‘Ylg}'éﬁ% 1302 Pigani e Pk
concur rent | YiijsRaS€63 9&0@1@4’ W’f DistdderARGn BY¥edWr pdir 2 of\é\gelétldrﬁﬂld' i$ | n

a sector pair state and WF 1124 is in a sector state. BS 1
and somet i meempyaisating] wigtBS é 10Raiagatpang Bae sl s Ibetiasd &y cgRYURP and Yl?

in sector ag%nt}%aéé 1230 ?Iﬂﬁlca@ﬁ b%n%@vzﬁﬁ WT 3 is currently in a sector pair state of

operation and is communicating with BS 1 102 via antenna face 118 as illustrated by

arrow 140 and via antenna face 122 as indicated by arrow 142. WT 4 is currently in a
sector pair state of operation and is communicating with BS 1 102 via antenna face 120
as illustrated by arrow 144 and via antenna face 122 as indicated by arrow 146. WT 5 is
currently in a sector state of operation and is communicating with BS 1 102 via antenna
face 122 as illustrated by arrow 148.

[0022] Now consider an example, WT 2 and WT 3 are both in a sector pair state
corresponding to same sector pair. BS 1 102 may, and sometimes does, allocate the

same tones to be used concurrently in both sector A and sector C by both WT 2 and WT



[0023] The wireless termnals in a sector pair state, e.g., wreless
termnal 4 130, includes a plurality of antennas and are

comuni cating in a M MO node of operation with the base station

Fi gur es 6%%""?{#:{‘?@@ 7 provide nore detailed exenplary ?TP%@PW%@E‘?“%S
The sectors of the base station 102 are synbol timng synchronized
facilitating such operations. [0024] Figure 2 is a drawing 200 of
an exenpl ary base station 202 coupled to a nmulti-face receive antenna
204 and a multiple face transnmt antenna 206 in accordance with
various enbodi nents. In sone enbodinents, the sane antenna i s used

for recei ve3 &t toagineme sizazlnga Wy 139 i in pissctenpeimpiass SN SdiBAhi Base
station 2005éc e B8 199G rax{aasﬁﬁﬂgﬁﬁ% 488:a IB%Q@%%%arh@toﬂEi‘t%rbe used

enbodi nent s, ase station I nc es a d| ferent number of sectors,
e.g., two, f:wnxrelftiyue,secmr)@ byoWThbiE dnddry WH4 130. WT 80261s lEﬁz@mﬁfbralay
base statio S aW|re S nlca

processor 2 %% %I“?ﬂﬁ ecmrf% 3 En&) ?T‘é%g% B E’gebtg%t}?er
via a bus 2&nomass tabi ﬁ@dtchﬁcmml;oima;eabeﬁwwﬂ mayo amﬁle;rWTahgm dat a

and informatio no, 230 i ncludes routines 232 and

it al | nf of mat | NDBa Thegralres LOBEBE 1p 960ctar T S, oo ilest PR 0,
routines 23%::Aaes MRl & aQ%ﬁﬁs' ARl A RinAicdBdy inh MBIO o3 op&ation
control the operations of the base station 202 and inplenent nethods,

e.g., the nmtithakr besc wrmwar Figupe bomd Figyas %pmwdc morf dogiby onprplREs s
comruni cat | I el By i hroMiJ.gl ess
term nal s, aﬂ%trrg?%ycghne’rzm%gﬁocatl on d\gm@%tﬁﬁ)a\r,]\folbn ?‘Jﬂn@égﬁg sdgﬁteer m nal
uses a nunbécilpétingsoesomettionsti ned by t he state correspondl ng to t he

wireless term conmuni,ca
o cat | on 24 oFighi 3Ta Brapide A0SR ARG bl Shedc B S Llbea g,
a sector st atul-f4B eecam aiBignaf 20 andh nfueged feee antiseinatchac 2 G 20&rdatd,

212) is used; however if the wireless termnal in a sector r state
2 adj acent PABIPYRUSEROOAIRENS, (R SOTHG SRbReT e HTP AN G 16PS€53J%5€%V6

antenna fac @ntpﬁéﬂ'sﬁnt( Z@&ng IQkhis bxehihlard @%boﬁﬂm@nt(l‘%ﬂ@statﬁﬁ&bo iPiMtdcRBdHI

with the exanpl e, he communi cation i s downlink communi cati on and

the wirel es ba&eestmprq,&owwng othensralbridiragnéy the tepe stafiondngudes 7 diffesendr
state, one (214, 216, 218) is
used; homvg{r}ﬁilg%}%ﬁée&%mgr g ‘ess’ t E%REZSFQ ?g&grestg%f%r pair state 2

adj acent transniD25nt Exr:rm)ia‘rad:w sgtien @82 aheludkr a:wrelsssco;nmlmrincahmsmdtule

Wr ol oos corpbmSierSRe oS e i P sbbhuqasmyp 8230

modul e 222 aptoverwhicl tBS Sarloug bishichth &fay icidhag? ddta aﬁ&ﬁfMﬁb@SMemory
recei ver nodul e 2, e.d., | ti-sectar receiver S co

to multi-fadé %ﬁé%@%ﬂ?@@ﬁﬁa@%&/ FAIMAHPE %@5’5@888& 6 68> Fléf%if ves
upl i nk si gnak&ufek 8 BhttiRh 85Barddlst Aakista/idfintdtivh Q@ﬁmrrﬁ&ﬁéry%@fﬂ &nhsl
204 is a three face receive antenna, each face (208, 210, 212) of

said ant ennahezqmraélgmr&lmbﬂae Bigtianc203 agil implewant recikadsy e of tha metliop of | n
this exenpl zﬁt' Jﬁ%ﬂ ohhe sectors are timng synchronized.

Consi der tha recel ve antenna face (208, 210, 212) corresponds to
sector (A B @0261es%mlass/aimmﬁmtmnmmodlacé% t(caﬂﬂt,lm@l@)m&mple@pt)mrf
to a first sec:1 grﬁir of (rsector A and sector B} ant % Ces .
(210, 212) CBFIELSERE o IP el CORTURISAY B VT gy d(‘%e‘é‘tr%?ss ARG S for
C); antenna nﬁﬁlﬁa’iof(fé’ckgdet&aﬁﬂedd@rtheﬁm rorréspoditidiiorttk eReltSterpdndl. Bbr
(sector C and sectg Wreless receiver nodul e 2 receives Li%

si gnal s frofdirpielt %C?Waw is plink; compmupisatipRansibe EElE fEEnRa cing

si gnal usi ngohhfinRaRE wiRlis Bl bre@tﬂleﬁdtfe r&@dﬁﬂé@ndafdt@&%ae@%%mafamqg@s
Operations of receiver nodule include receiving a signal on a

first set of210.cH@sisfuseshhewever lféhﬁt whiglessfterganal & gsectoantin it 2adinec20s,
correspondi g tA LG fabStarS &L, WhictPRInE ONGHITEMNdnta BRE Ghid (B68,310),

(210, 212) and (212, 208). Continuing with the example, if the communication is

downlink communication and the wireless terminal being communicated with isin a



[ 0028] Receiver nodul e 222 also receives froma wireless term nal
path |l oss information corresponding to nultiple adjacent sectors. For
exanpl e, receiver nodul e 222 receives path loss infornmation
correspondYQHP¥E0%% i r st antenna face in antenna face PAl’/FSAMRPPUEN

| oss information corresponding to a second antenna face in the
antenna face pair. For exanple, a wrel £SS term nal may be situated
in a region such that it can receive domwmlink signals from both
transmt antenna face 214 and transmt antenna face 216, and the
wireless termnal receives pilot channel si gnal s from each ant enna

face (214, SEBY SaivdoRfemEmat Bee af Eaamiiantcaphiires (GH PeedBakiR upedpBrover
conveyi ng pgighh \kfﬂ@l@Sé't AT 4 QRtor Witk ke S dlak @ $ThdntiethiddRa WREL B used

signals and receive y receiver hodule 222. In some enbodi nents, f he
recei ved pawhichdsencioffronsreit éndenna $ace ppioweid a8 4% (2 ae i) and (4 8s21gnal
transmtted on n 1ng_a peri. f. 4l durin I t

adj acent ant enr@“#’gcgwggfésss C%ggn@?cghg% Odc%grl]e %@gég%gtwﬁge%pﬁgg%r
exanpl e, | nmodele @22 nml Aawitele teaniodienaodule 224, | Brstirddse rqpeilvet mbduhe222,

signal transmitted.into irst.sector via one transnmt ante face
cor Tt 6spondst B f T irec TN QeiED > Sple i ARG RANVE FATSRED: Kl

in a secondwhRELR bast &idn k&diveaanglifesant B Woeksdeinmgaladiaeente and
at |east one pilot tone signal transmtted into the second sector via

a second t r EASSINF entemacin & ¢ e facegpephwanisnme. spbdacr20% 2a 078 2 hef said

adj acent sai e BiEn : Ie i i requency,
to an inten?llgg%dglﬁ%rc%éssﬁt n%‘l%%qill%f&g%hg& HS'EQCdsLeght%irs.@e@q%OZQ] The
wi rel ess tr embodimeel; thaeehtdre az2uningsygichronizedi| €onsgler thot re@r@Mntenna face
transmtter 4,5, G0 ed to lL.ti-fa ransm t .ant enna. 206 Vi ik GO
the base. ot BT ZERERrtolh AR, BIET b By ePRRefTBeti Qo 2160
Mil ti-face téranparidtoafireRedordae df Sscatot Araae séae )t sransaificeaf2 8 21a)
each face (214, 216, 218) of said antenna 206 correspondin

di fferent sEUFGPOKOZS fa)ﬂfi.seqtcﬁ Pﬁﬁiog(ss%eh%@af? VC@&E@& %,acgﬂ@)%?@?)ors
are timng sMRGPEHANDAeKird (oS haLsr kdtadr ¢ LRNSHLE ARWRNER rdcdR8r hiddife
216, 218) correspond to sector (A, B ,C, respectively. Antenna faces
(214, 216) @&d%reeeipesritpliplsigngls fram vardespicrpimals. BrcqhassaguleR23 mecyast or
B);, antennag ; ) 1o Q. 85 SEC ks of
Cbector B asgiagsrt fkdume Shor AL FERAR0 ol S e OB b

t hi rd sect orecpixkrmodulg 32%cindndGeagiving e sigoal o)z firgret efttpren droof fingl angdnes s

transmtter .nmodul e 224 i.nc e transmititi downlink.signals,tq . .
W retess ¢ el nfdfte g5 ot Sol b RRRTRA AP HREV ISk R V90 Re R Becvipe
soneti nes daeRnaltohahsfiist set Bftos@TRom teatdvati amtniia fass, eagc bntefnatfhe 210,
antenna faces of a.sector paifr, e.g., antenna faces 214, 216, to a
first wirel é%‘EeSP%‘%Wgﬁtﬁlthe B9 ene tines, the transmitter nodul e

224 transmts dqoddser eRécelvdf AbARE RONalkPrebéiv Gt whe RN Emith il R8s

tel mnals using the sane set of tones and using both antenna faces of
ant enna pai infanatine cersgspondingelo nugiiple adipernt AW &b pepmille: egceiysr module
termnals e i i - : i ; i 2
el ude. & et T eoyBhdflol BREMoRbathihg o fry LIGAI BB ALORE 215
a tone all ogair pmhpatip et mf@B8tiorecaresniiog e aseconduitenn248¢ imtheantsinmer
modul e 242, ;a0 ex! £aCLLOMTPIMLE 284 8 (Saneell Al 80 Todul e, 210y A0

i nformation rcgé’ov‘ergl enDI&BII e %fﬁl, ALY Y O S A 2 5 m)dlupe g(ﬁ,
and a synbokecivBdowyiddwigalszainh beth natsmhiear?&ida Aol asdtrigmitanghnsfaad e
i nformation i nt enance nodul e, 236 nmai.ntgi ns i nfaorpation i ndicating
whet her a \MQEE@@_ SEFTITR ! TeReaes et 31%91 sigadh Gpmgart alg?n&flga%r
each of a plarabid)un@fentdi@lQpondet EdHdNRIFeddBadkNephrosRvSliad hnloss cel |
whi ch are using the base station as a point of network ‘attachnent. 9
[0031] Tone ifpmensiani Whclisdunemiftedindinlisk sigeals ansdrscevedibynessivepmpriyle| ess
termnal's. bonenabhacabb@meMRME fc2R8 flh RERIRS AL fsStpoSt mfsulHRGs

of a signal transmitted on a tone during a period of time during which the adjacent

antenna face does not transmit on the same tone. For example, in one exemplary



[ 0032] Tone hoppi ng nodul e 240 hops sets of tones in a tine

synchroni zed manner in the sectors of the cell. For exarrpl e, tone
hoppi ng mdul e 240 hops a first set of tones over time in g tine
synchroni 2XQ2HENEY7 in a sector pair of the cell. In v EFTgtsiedss2

enbodi ments, different hopping schenes are utilized for uplink and
for domnlink signals. In sone enbodinen%s the downlink is hopped at
a faster rate than the uplink is hopped” Tone hopping may, and
soneti mes does, represents hopping of indexed tones in a |ogical
channel structure to i ndexed gh%Flcal tones used for transm ssion

purposes.  °mbp@imsn atdeashpusdrilohions plgna srongrytied nEnse Brskiegivnriaoae Bpvsayt
on a first anteRNEcd c"?a%sﬁ%&é" ifeifie BkeduBGs) a8 1ﬁ’t@nﬁ’en§%§1‘ﬂlﬁﬁﬂ ahga
face. Extraction nodul e 244 extracts a signal corresponding to one of
a first andssesdsrgion thefiestsnd weoridrgttofs bome adieermbiand dt lsisg g pifat éme
combiner Mgl g ZAdninb @i CALNELnALect @302 SR dALARTRLLANLL ARFTLLE
by at | east neo reless termn

Cancel | ati oanmmuh&lﬁﬁ@ aclpceessid thine aeﬁehmafhtaedorsasgmﬂils ihtiomant éequayog|
recei ved on,one. 83 .t%ant enn i]éf ac&gi{;’i gener ate a processed signal.

| nf or mat i on™#B et Bhgn pg PE™nf or mati on communi cated by
the second w r qhens t?ﬁdﬂvﬁ@bssﬁf&%&@ﬂn@d&@%@@ Sinflit@kector OFINI034]
State determ nation nmodul e 250 determines if a wireless termnal is

in a sect or lapspificpis cewRledio tirfaceitepnampb gafernago visckhich the baserstatign s
i nformation traﬁmﬂtwdo@mﬁﬁl@ﬁ%?i#b @ﬁﬂfylébL RAmiRARAGK- féc%mMm@ %&ﬁfa@@@@y 9

to two adj acent sectors. time synchronization nodul e

y
mai nt ai ns sﬁnb@faCﬂrmSn@fa@mhremhfZ@t@éﬁ %&Ménf&ahbanéhm@é@(ent sectors
of the cell ﬁo%%: ﬁ]clscétb ﬂ%cﬁyf] {s%%x%@ta ?J?bo imen! Ql?c s%l:tggsll

Datalnforrra? aes W|re 8§t erm na or reit'1 on
and timng fareetqmagsynchidntmﬂ.uf:enmd& Gratedrsonit aAtdna $te §1165X5161 2Y&Yi nal

dat a/ i nf ounati on 4 inclydes _informatjo orr

SRR A R de e o R R g W R e P o R SRR
net wor k at t fgdiREIMr g/a%f@se&amahm;&th)l a:ﬁ%naé@aces 216, ME) Mrredfbnd to a
data/information 2 W 1 data/infornmati on 256 includes state

infolilatiofc®88 secgé@@lé PT ectad apt sesier ) atenns facesd2l %R 1 rposiesaend Hhe
264, al | ocayggy stth'aiepa?ife&f (SRR LR 2P OMt{&nE 9§\§1ré19§(s91ra Tﬁﬁl‘tt@tr\nodule

corresponding to Frt antenna face 272, and path |oss information
cor r espondi Ag4 mh@ie pansgrittogawhlidesi@ls to Deteksss iefromata oo px2ede, dies o

i ncl udes on f i 68
and i nf or macienrirg Fedle 2EEAS R el Bk Rl PHatL 19 56 RN ERME ol

i nf or mat i on chelchfciad aumm:ﬁebdwﬁa sattoepas 8.gf, entehmahcck 2&4;, 216 ta afegtwireless
state or sector a@abr .Stat e. n%‘e mformat@gl? %2?*2 repr (? ts an
out put of stErmn B $0415 tHPFSniba Hpesnytiey magis 224 timstaits @t Frepai r
identificat llﬂﬂnhdlﬂ‘oﬁl‘tdfﬁistﬁkms%&fhdlvﬂﬁdié&@iee%rn[ﬂafs%ﬁg&heodanied&rﬂflt&rﬁés ﬁlﬁus‘i@r
awireless termnal in a sector state, the sector, the transm¢t

ant enna f ac®othantenns Bcpsrf@nizanapRiT i spme dmeosajhiishandsecapd sisiess at e

corr espondsTGﬁg@g&cggelﬁ%ﬁH&cB%&r igentification information 264
includes information id ing, for a wireless terminal in a sector

pair state, thel0p3lr Bbutindp a?slamt:lué@@ wireksss tehmnglatate informdfierosaintenance
transmt antenna Jiace o %Qdcaﬁé‘n mBRUL > 4 aru%gg} gﬁng%ﬁ&” ?4@ SRt

whi ch the séctor pair s e correspon rsector palr
identi fi cat inosdulertfar arpdxitacticdGiodules2i4i mcdnudmcah nfodﬁmuﬁcmmfdmﬁtiohyl ng

whi ch sectors and a faces, receiv 0ss, i nf t| on

cor r 6sponds T TR S8 § Sife CSBET MG oY 4 HEtaHe

i nformati on giReRirida¥ibi thoduls 852.0WileRBERRMAN @M InYorliSCAbBtnie module
wireless termnal 1 by tone allocation nodul e 240. The set of

al | ocat ed t GAEFeEUHN BB PRTHAdCHIng WaT A Arelest tepningldhEs? s§Ftogpr seotor
uplink set ofilRReS: cLbPa bR%Sit) O DBk 1 QRiGR ih ARARBH M bn Qe which are

using the base station as a point of network attachment.



[ 0036] Recovered information being conmuni cated 268 i ncl udes
i nformation output fromextracti on nodul e 244 and/or information

output frominformation recovery nodule 248. 11
Ti m ng/ f ré’%%ﬂﬂﬁlﬁﬁ &ructure information 260 includes dogﬁﬁﬁﬁ?os’%“u

timng/frequency structure information and uplink tim ng frequency

structure information. Downlink tining/%requency structure

information includes information identifying and/or defining:

downl i nk channel structure including | ogi cal channel segnents,

downl i nk freququé] bands, downl i nk i nf ormation, subsets f
a

ne
tones which cam! | Yooe allecgtipymadylf 2é$ %liogatp%f.qﬁ Sfgpnes i veles Tgfrgpals.

i nformati OnT&shrm%éma%ametm%ﬁséatéafa ArfiQeSTG4:RE for caﬂlﬁm@l&wﬂ Rith b S NG
structure informati on i ncl ud |ng informati on defi ni ng

transmi ssi owireless tagninalie sestas paig s@ispihadisst 6¢t o janse byng @chated forthe first
slots, supeggl 1% &eﬂﬁﬁ%@%&%@ﬁ %lmltd s%k&lﬁfs%ctoF a secfaP Haif. ORI tha 9
ormatl on I n

pattern inf timng/frequehcy structure
i nformati onalﬁmﬂmmedulmimﬁmhar@ﬂocaﬂﬁnhe fingi segoftnoksde a defondiviglesupl i nk

Fr equency. bARB B cone SEbE PG RECTORS! Cbrr e R Bkt ahi cn

can be al | ogateste bllodtedits Bleds wildi R@hinaRMtheYidond kvilelcdd REnIGAINITH dee
i nformation | ncl udi ng i nformati on defining synbol transm ssion timng

interval's, BFMsionsacend ayPRIYINGITSBIG. | into dwel s and recurring

pattern infor Y .
o et on2oGGEL, Tone AR THE RIS S e i i

vari ous embodhmasin the seiitdrs ef darell. drns ehopple-rignd ivppingmaddyly 249 hgpeafifspyet
the downl | méf %F& 0% ti® 1{ e[]t]lﬂmé %chioggé&) lnaﬁ%cg?i{ gsc%g)lr §a1| o%@\@élﬂ gnQrtm@tﬂ

exenplary wreless erm n accordance
with vari ousmbarhmdmtsmmﬁf@entﬁimppmg mhym are hdz=dtferuplink kn B0 dosnlink. g. ,

one of the wr ster S|n st 100 of ,Fiqure 1. lary .
o Tl oss eMBTT MIOUECBUPGmEsans KU It GuPsbH e s TR iy
sai d sect or hg@@d Cebhe Phitg nd] 8cERnetincd @RS refB&NRHBEHing 6£IABExel forehe
cell, adjacent sectors formng sector pairs, the cell including a

base stati offt &19aisplsdanns! gryetre o indexed ghysisahionesaisedfor FaRSTHPSIANAPASES
station antenngyg@fr e@cﬂﬂlﬁﬁéﬂﬂo&u@é ﬁi2%fnfbﬁfe§9ts1g§ﬁ%&fve9tm 3% 26€hda face

sai d sectors being timng synchronized. In some enbodi nents, the base
stati on haswithrsigngkigeadras, onasecqr@@m}mﬁaeqrrplmmtlw meqhés%t emlftaal 300

ol udes 2 Yol 8LEARpLERRL NS IPUALE H0Z:o0m MLEL RS RIS blBihca

nodul e 304, processor user evi ces nmenor
coupl ed t ogeighs frowm eonttiiser Jdcdiu\2dL2, tohéwmbert ah eastanme iforhating nassmitted by

e e A0 LR Lo METRLY 42 LSt o1

the routineganzdif i kii&essikhue fdat tBé biphdd cd¥aive®bn one of the antenna faces to
generate a processed signal. Information recovery module 248 recovers information
communicated by the second wireless terminal from the processed signal.

[0034] State determination module 250 determines if a wireless terminal is in a
sector state or sector pair state based on received path loss information, ¢.g., a channel
condition feedback report corresponding to two adjacent sectors. Symbol time
synchronization module 252 maintains symbol timing synchronization between the
different sectors of the cell, e.g., OFDM symbol timing synchronization.

[0035] Data information 234 includes wireless terminal data/information 254
and timing frequency structure information 260. Wireless terminal data/information
254 mncludes information corresponding to a plurality of wireless terminals using the

base station as point of network attachment (W71 1 data information 256, ..., WI' N



12 318 in menory 312 to control the operation of the wreless

term nal 300 and i npl enment nethods, e.g., the nethod of flowchart 500
of Figure 5. %0042] Wrel ess ternlnal 300 al so includes a

plurality VWP 2URH¥Nas (antenna 1 303, ..., antenna N 385J/USZfoc4s42
dupl ex nmodul e 306. The dupl ex nodul e 303 coupl es one or nore of the
antennas (antenna 1 303, ..., antenna N,305) to wireless receiver
nodul e 302. The dupl ex nodul e 303 al so CToupl es one or nore of the
antennas (antenna 1 303, ..., antenna N 305) to wireless transmtter
nodul e 304. I n_some other enbodi ment di fferent antennas are used

f or transnlg@@@#mﬁﬁﬁo?gégpﬁygnmehnﬁPB@E@F5@WF@F%%§MF@g@mﬁ@Pn%ﬁﬁuIe
302, e.g. Q&tog: PMcER o8 Y(f%ﬁtiﬁ\fattlgn Mf&@xaﬁ@xpm Ljiddaga tode%eﬁﬁf&lmgﬁfn 266,

rece|V|ng downl ink signal's froma base stat ron. Wreless transmtter
nodul e 304, pathdpss inform@HDMVEeTespending tora Iiantennd D H@pabi naltt loessinformatinsied
for transm A

transm tted&é)ljff’[g ?ngﬁ{ 'F tzzdra%e%ﬂgfacgggﬁbl?%%ﬂn%d% Ahidh) ? ?’ué {loosléwl n%soornﬁé) i on
correspondi n@rd af recovtied infamtaion bmhgcmnmhmaﬂemmm]rdanﬁ)anmopam tramesndt
path | oss i r tLo corr 0 a.second.antenna face in.t

Pt onna. f ace/ Gatr ififareion S8E PR ok Ao OB e e ana v rowend
adj acent an{gRR3edti@GRSe od REOF PR itAD ShANSBIhitRA 28Y rdpidBsEhi beputgpdul e
304 al so includes uplink user data, e.g., uplink traffic channel

segment dat &ate deteppmatign we@rle 2300 Sealpr eesscign pair Wegificatigncinfysmatis 264
keypad, keyRaidy infHS8en ﬁ%ﬁg Y4 L4BRSy teéxﬁﬁﬁ'ﬁ%bec%r%{%ea ebéét&- the

are used to recelve |nput he user of wreless term na
out put i nf otraesniiomidnoa fage, an@éhe r@f-elw angdnas &ce &y whinl the3egor dtate add| t| on

user 1/0 deVI %gon 108@0'1:(')1‘0\’\/ orp 1r1 einanat ln%%f‘grntlﬂ%{o%ggmc?ﬁﬂgs nl?on%'ng%nr Ol

at | east soie i ONS eSS P8 Na

communi cat i akatifagsioon wureless, teﬁﬁﬁaﬁﬂ ml%t@ﬂ:ttmrm s&iﬁtherpaintdasjd@ensmto% the
i nfornmati on mai pt enance nodul e 3 de detern natij on dul e 3
LM VD roduPET ST IR Y AR PRSI RS T ABeaT (Geesr Bhich
determ nati g s@&éﬁ%a‘ﬁ“ s%@corﬂas%&ﬂ@ bR on S kR G @led@fsation Hifed®ition 264

i nformati on recovery. nodul e power mneasurenent nodul e 334, and

a path |oss akﬂetr@mﬁiﬁqurmaﬂ%@em@mWh@safterﬁaﬁ@ antaRni fones Faseive@path oss
modul e 320 iR AL Sork bR, 'Rpodafég't&%tsbﬂﬂfomgﬁdﬁef%?@dé&he‘é‘ﬁﬂfﬁtjnﬁﬁﬁn

termnal is In a sector state or sector palr State
det er mi nat i ddentifychgl asseBoRonhstcarraitlyedlopdiet thorireldse tominingl bb}gtomeahhacnmn | s

to operate in a],e%ldrg/orﬁ{ erf'ﬁ aln 89{?% de.of Oﬁ 891?& {,an o%‘mhraﬂf elfng; {on &S ngiu

t he nalntalne I'nf i ng Wiet sal W re naI
IS in a secuplinksdeabfronss. Petbtlos 1I£famiatﬁ)hableespozi£3ng to ISt[aﬁ@ﬂiﬁi] fabﬂm inedill e

324 is used.f nlcatln stati.o rel ess
Do bl S0 ehack B ot aed BoroBa A isvet St R RS
322. Non- IVI VO el MHW@ZGPM& 1&;@%@omioﬁ@%ﬁbﬁﬁﬁ%\ﬂtﬂ@“wﬁ&éﬂm@fé@aw

station when the mnreless termnal 300 is in a no MO npde of

operation, ¢&:§8, fedmckmipgatiopfrecspyed AomoWT lhadigetwofrhragelspnditons e
322. Mbdul e é%%@@' a%&{ﬁ&é IQlwyar {h%écoﬁﬁ’%gt@;}da%ée &&g@&ja‘é&ﬁ%éd first

recei ver no uIe Wi reless transmitter
antenna face. Path loss information (272, 274) is used by state determination module

250 in deciding the state for WT 1, e.g., sector state or sector pair state. In general, fora
wireless terminal near a sector boundary, the wireless terminal is in a sector pair state,
while for a wireless terminal far away from a sector boundary the wireless terminal 1s in
a sector state.

[0036] Recovered information being communicated 268 includes information
output from extraction module 244 and/or information output from information

recovery module 248.



dupl ex nmodul e 306 to inplenment a determ ned node of operation. In
vari ous enbodi ments, communicating with a base station in a M MO rmde
of operation_incl udes using at least two wireless term ten
fromthe %‘? 20819 ennas (303, ..., 305) in communicat F@ﬁgsquf( 4 43\/0
adj acent base station antenna faces. In some such enbodi nents,

communi cating wth the base station in }g M MO node of operation
further includes using a first set of t'ones for conmunicating with
bot h base station antenna faces of two adjacent base station antenna

faces during the sane ti 047] Tone all ocation eterm nation
nodul e 328 det éﬁ’ﬁ?ﬂhesTW‘Eﬁﬁﬁr?‘%‘E’EY\FEHC@%edH’gmitW&tz §‘%1LI=‘1§I; slnkr i nal

has been al hﬂﬁ@f?&lu@ncfy'sfrﬁétm%%foﬁﬁatioﬁ'&ﬁé uplRfk (RRAERBI ALY fficrdT 1 NG

sone tinmes, the tone all ocation determ nati on nodul e 328 det erm nes
fromrecei vékﬁorgiagwal Roweling timing/drsiweady styshgnmgarmatenymaludes ipfoamatiae

commun cat | SA PP RyerEaRfl PFIR ) LindPhe Qlink IR el o

station ant sxpnen@ndbvenl mkmq@nambm&edoﬁmbek whe sdi@nfouhation fsabmstm%@les

station ante fir and second faces .being adj.acen

20045] TonehensrRE: Mokt oS8t RS OR . SEOT sip Ao oS Eipsponding a,
tone hoppi n%.dh%&"ﬂfe%@étbr@rhna%wﬁmﬁl«fﬁ@ %&hﬁ@rehﬁfoﬁﬁe&i%nﬁﬂ@dm inforén@tion
|an enment tone hoppin wherein the first set of tones a ocat ed to

wirel ess t efHyRg sygé)@%%ﬂéﬂ%@ﬁél@ﬂ%&@mqlwquamasg Bnf-2e G alplSer
In a sector gpidots, beacoh I Mrtradl AL, Bicl, AhPFIRE G Patt R RYGAtisRAUl € 332
recovers froma recei ved si gnal a base station determ nation

i ndi cati ng whet/88] s aVelinki tirehg/Gsqueaeyitrigiur¢ mnfqrmatien inpludesseiormationt at e

ohses boon” PEUSVRF e ROTSL ST A0 AR RLI A,

W r el ess t esapmzats, m;ﬂmkIﬁEqMSyebmda,tupdmk tone sct 1{1@&5@]011&11%&15 cnf&amssmém@nt
dul e 334 f f a. si I

fone. dur ng o5 fcH PECHP A PSS R g arf Liy TP pE P PusbE prifin

ant enna faCﬁlclddﬂigﬁﬁfoi‘rﬁatﬂ)nmeﬁﬁ)ﬁrlg%ﬁﬁ‘&)l&ﬂ&ﬁﬂﬁh&@ﬂ%ﬁgﬁﬂ@@@l@ dagingtodt i on
antenna face intentiognally does not transmt on that tone, said first

and second BHEWISEE: YA &’ﬁkl%ﬁIﬁldecumng%‘é@I HefiRej acent. This use of
pilot signals frp Onﬁn@ﬁ’?ﬁecﬁ&% éPt‘&c@F&ﬁfb%ﬂatﬁc%%O'a%%ﬁd&E‘ﬁInElﬁop%bg g ed

with an intentional nul rom an adj acent base station antenna ce,
facilitatesingprmstieng76. elmmamus emhoémnﬁﬁadnff@rﬁnbtfon@mmpmgdgﬁ)rmﬁmnm&eﬁon
wth respec%orttﬂed h\%ggﬂ ﬁ& station antenna faces. Path | oss

det erm nati on nodu &t rmnes path |l oss information as a
function of povi@e40irealiguresEnt dianfigy ofeihicaemplagryindety keemB83HU300, ¢.g., dDB4 1
Data/i nfornmation 318 .i ncl udes .state i,nfor on, 338, base statjon
Cdeat 1 1 oat ReE M GoatE oS0 Chod s SRR A SR g PG on

i nformati one34dne 8f the GakRek feAMBalS 81 syb@mONURE Fare3r 4Ex DLy Ghirelss

i nformation being conmuni cated 346, information to transmt 348,

pi | ot / sect oferminel 30Pia ST s septariaid st BRh sester o saidhsectosized elldemgt i on
correspondi BgalH: & lgatst SRR @ecftnﬁ'(iﬁ’ the €M, aQPaEé}lt 5Q&ks bRl RLEtbPhirs, the

corresponding to a 2nd antenna face 354, d system data/i nfornation
356. State ieif mphidtngawamtlon@bmd@ctmnanmzitlffacteu agrenha ghdhaedanyf sakdaseer

th I
meon o Seh B0 Gl AL Sl o SO0 B0 s v
i ncl udes i nkyrcheinized. Ir(kan’teleh)bbdnglmm tth blrasatisth asd threg séatasn t he
I lit f b t jcat t.h I
Permnal "1 s curDBHII o IR SIS O i EnA P b BEFHE A

Sector or seg?erwipadss trhﬂﬁ\ﬂ&érfm&ﬁdd 104, b PloeEsR@mtI08Nus3dRO idBeLdas and

infoiillation |dent|f g the parti cul ar sector of the base station
for which t 8awery 312 couple together via bus 314 over which the various elements interchange

data and information. Memory 312 includes routines 316 and data/information 318.

The processor 308, ¢.g., a CPU, executes the routines 316 and uses the data/information



are allocated to the wireless termnal when in the sector state and
information identifying the pair of adjacent sectors of the base
station for which tones are allocated to the wreless term nal

concur rentVQ2WBHHIEY i n the sector pair state. Informat FOHY %%’%@45

i ncludes information identifying the sectors used to which the path
| oss information bei ng communi cated coryr.esponds. Recovered i nformation
bei ng comruni cat ed 346 includes user daﬂtza recovered using a M MO
decodi ng operation of the receiver nodul e 302 when the wirel ess
termnal is in_ a sectqor _pair state. Recovered information bein
conmuni cat ed!Bignemary 3il hq watel theeperaiipnef F@eﬂ%?sé&r%ah@%néﬂ@@emeﬂt
decodi g OPRIAHLR Ofthd AENEFELANRNABINbEEZHZ swhen the wi rel ess
termnal is in a sector state. Information to be transmitted 348

i ncl udes user dé#42]t oWireless tamsingli308 disodirichbides s phydbibeefaatennas (MirDa 1
encodi ng op tigns b e n I

W rel ess tesg?na%n%myb]%g Lﬂ(fasd&pﬁegﬁlﬁﬁélﬁ ﬁgf riII%%i ﬁﬁg%%ﬁgﬁ?%@%ﬁs one
transm tt edoSéS8realf sl anmnhwiestemelrma'at aalttmnbel NSartswirelbﬂdemh.iecfnodlsle

subj ected t O od| tio wirele nsm ter

300 “whon ¢ R TrRefREE e S R SSTResphe St e g ety by B
Pi | ot/ sect or, Butkhna®383)t6 WRBlesd n@hiRt heBuld 504 I BROHAS @fHeS crabddambnt§)f
power nmeasur ement modul'e 334 and an input to path | oss determ nation
modul e 336. diiEdt peRnap ArCaRHAbior BANSEBTSIBSPA FFFPIP: 0 | st base station
antenna face 33 ?@@d mfet&sméavér%%ﬁ%w SO OPSROR g i Mivbase

station antenn e 354 represents outputs of path [oss

det er m nat i ezpahiditias, es 886 forrecesurgdommibiokl sigaals ﬁomtart@sq)%t@tbnl Féigeless

i nformation, 352 e r

i nformati ont% 1{t§rn§ W“o?%e?ﬁ te)n‘%od %g?n&cr)&l{%leﬁm tQS 1%@%5 for
354) is trammnhttmg upﬁnlaslgImll&ﬂb Ia;bdmeﬂns ir[fgﬂn&itlbﬁn@m:irmttéd‘bmﬁter
enbodi nent s er or houndary report,. e.g., part of
o ol k. GBS Tebiet B RSO b RN S gy ateina e g8
Syst em dat a ahidh A8 fa@hind Pothil G linf@Satidn Rbds ?bﬁduyg 19fa s8&@Ing affenkABEs in
station information (base station 1 data/information 358, ..., base
station N détcanforndiaaapiioivhse sal@é@ba@tsa%qnéﬁntfmé?aﬁa@ﬂslafﬁ whacattiagiennsg
ol udes DbasgoS! R ARG RN AR AR REMIRAL 9% aIRARS s Abli AR LECL OF
identification infornmation anof m ng requency structure information
362. Tim ngdfihaefqglemﬂmkﬁttdffwmhaml Saghmnh@ta on 362 includes, e.g.

d l'i nk f f
K Co T SO0 AL SRS B SO S AHEIEY

band i nf or rrahmera svdmmﬁ, spa:kkdr,cxﬁ@idyl erck atenfsed watdedie, inpip fionkthe ageeobl ock

i nformation, .individu defln onlnformatlon recurri
Gownt k. ¢1 HFIES KB RATOGRT MG i ormE P CRSET 5o SRR 10n I
OFDM symbol ,H4i88$ 'ﬁbéﬁ]@&b\&de% Walld¥ PLITRET RiReledsRERHITRBOICR dog@atak feritng
groupi ng of OFDM s?/nbol s into, e.g,, slots or dwells, downlink
channel str @@mﬁ.f@c QSO #ﬁtw%esaﬁfdmuﬁinerae iRifalA AEPMEIAIFAEQS gession.

i nformation. g, t Q SRl | pdes
tone hoppi ng 1 P ol e FoRHEESH6 BLOUE LR, Wl h e e
enbodi ment s mdda dbtad@satdnrﬁrﬁ@i@ﬁﬂt oVEM{dppilvlg 3241fa010nﬁ~ﬂil\é(a mode module
correspondi to th lln ownl | Qr_e e

hoppi ng, EQ atone sone i r?{aegn naltf%londli][1 ?ﬁl‘lug? %%ﬁr’{:atonebop 1 Hqgﬁﬂ%%%@%gstate
equati ons usﬁﬁm@amn&m\ff@h&)dafe 3Bhen oppinrgsurengt motiola@3Aeppi path loss

bet ween successi ve. OF ssiqn ti.ne intervals f he.do.wnl i nk
and tone hog BB TSRO SIS iotsaEhmaSat e BRIy HES

transm ssi ofphiARioh MEEiak ShE@Er daliewiddbds Rfminal is ih 9 9&Adr bﬁkﬁgﬂ'r{;@d air
conprising the conbination of Fi glure 4A, Figure 4B and Figure 4Cis a

flowchart 4683toMags deicampiteymadilnaddR dtcrayirss stheigr the H&@@S%fteﬁ’t“iﬂélﬂs fn
accordance LB AL hAHFO SPRATRI SodeldtopPafsh AlAhARn'of thefndntaindd

information indicating whether said wireless terminal is in a sector state or sector pair

state.



16 of said antenna corresponding to a different sector or said cell,
said sectors being timng synchronized. In sone enbodi nments, the base
station has three sectors. The base station is, ., base stati

200 of Fi Q¥R &7 some ot her enbodi ments, the base SFQT}PBWQ%%é&@I X
sectors. Milti-sector base stations with different numbers of sectors
are al so possible. In various enbodi nent,s, said base station is a
base station in an OFDM comruni cati ons system and said timng
synchroni zation is OFDM symbol time synchronization. [ 0055]
Operation of the exerrpl ary net hod starts in step 402, where the base

station is powdP®g] orMEME merduls 3341 use at?ropoatzw@agg% apaysstation whapg,
410, and 43, m@ésateraﬁtapsmgﬁpémm%@& HferalioH, aaaa&ﬂted%ymlwu@é ity

of wireless termnals. In step 404, the base station receiveés path

| oss i nf or ma23. dNore SHMEs pmodiinndule 326isfupadsfor eommamricating wathiabasgstationenna
face pair, wrﬁgn {nd \ﬁ}e? st Q%haltib% 1?@1 %t ﬁ’{ﬂvﬁfm% ggf o\ﬁ%Pattgx?t %ﬁ N80

i nf or mat i on CcOrréspon second enna ace tenna face
pair. |n vatodesf @?etmdnmmlhermmbdaby ey 820. p]albﬂlulbg)m amdB% comantol Garious

a power neasurement .of a signal tr tted on a tone d atinme

Gur T ng. whi cAPRTRPIAGS HEERY THR A AT L QY B e G s S

tone. For eyail Rodild 36PREmPRVherachiRASodeloi8p&atdne Rlvalig@st some

sector null and some correspaondin £I|Ot signal s using the sane tone
p

at the samecHEPHEMRRS fapaRBiiReYith e ascapdipal dNIMQedR! ppEHist ep
405 to stepififfies hiinMi1&E: dhBGiRARE et Merflel REMNERt dfankBhdd (303
wireless termna :I IS In a sector state or sector parr state based on
t he recei veaOfpjan hothwgsicitivine mith o adjastint edse sigtieregntdnna faces. dngome such

i nformation 407 nt| n f r
state, is oﬁrtnp qlmtpr o s umc%B@g ‘:"Hg thcﬁ’ﬁ% %non lﬁgﬂ@b@ ﬁgg%%[cra%h
proceeds fr Gmhst @pludefusing csﬁtenetil(ﬁztonssﬁﬁ@fceHﬁMMaaS@wﬁh avthbasesetenves

addi ti onal at h I oss nf or n corres ondi t sane W rel ess
Cerm nal &5 of i e B e R rib e SATCLER of o
plurality of wi B@iﬁssm&rattbmbﬁ det@fniffticatgiuRB 1k ietminkhRo 2&Rived
station maintains information indicating whether the wreless

terminal isSigRaldhat @ctitsless jeammaldias bagy docaied ¢ figs spf of tones for gompmyryicating.
Cperation pmﬁﬁgg&rxé {1@& HeAbde atloCRiod %te}rﬁm%tﬁﬂnéd]u@e ﬁﬁde@erﬁtﬁﬁ:@ﬁ%ﬁt
opportunity corresponding to a pair of wireless termnals. In step
410, the basecirdsipmis, glg. geaived assigniorest sigrads, thiat the marslespterminal has been
comruni cati Q el o)

Somram one! llocicud fotsbl ool T B3P RL AN Dl bl TSl RN o Pt
second sect oultdfacs BadeGtatipAutiteniaane a stdond mmtbmbfmﬁerrhsln-fhmas@mamnof

the first set of tones are hopped in a synchronized manner in the
sector pair 20y %ﬁl‘?gﬁ“ fj‘tc&’?&‘gﬁsfe‘fersbiﬁ’flgf’%%“ﬁlio to step 17 412. In
step 412, the bag4s)st dédeHdppink daliRS36 abdl storddSihfos@btidd ¢.bORBRdltehed
second wireless termnal in said first sector during at least a

portion of tPpring nieuAaHen 364 Wrrsnoading & base stelerek todr@leionbions BRPPIG: t he
first wrel %agmtﬂh%%tet ot;tnépmca@m%ﬁasm dmtmstm E'o%} time in
a es

al | ocates sai Irst set of tones to a secon mna I n
sai d first segtdronduedinmgnethie asente pairme i n V\:hl ch said fi rst set of
tones are allo t he.first wireless ra .
proceeds from @‘Eﬁmgtaﬁ“éf"%%“ﬁ’é% (for‘i'aryr%oe 2{3?&0 t%rsgtggl I%i Ved81gnala
[ 0058] In stheq s&hﬁntibienina&&mahcatatmg vﬂﬁﬂmmd:‘atrelmsmﬁrhnal\mgteﬁ)e&sa sector
term nals, wherein comunication w ul ar wlr ess termn.na
een o o e s O Se it Pho DR Aot & SR npb S b,
to the partisailiads iMofBiRS SoiBlulicBRH frohthé AiTBleSUEIniBATRO the MR statioh he
nunber is one or two. Step 416 includes sub-steps 418, 426, 428 and
434. 1n sub- st 808, Pewe s emeniORsh e PAHP IO WA FRASIEIREDS Phas

wirel ess terpnakodttiing alif APhE ARl ASEin: SRS ALS: Aclusies

antenna face transmits a pilot tone signal and a second base station antenna face

intentionally does not transmit on that tone, said first and second base station antenna



In sub-step 420, the base station receives a signal on said first set
of tones froma first antenna face corresponding to a first sector
and concurrently receives a signal on said first set of tones froma
second ant"%ﬂﬁ%{’sﬁﬂ’é@" corresponding to a second sector. THEYS2Q§064842
sub-step 422, the base station conbines the signal received fromthe
first antenna face with the signal rece%ed fromthe second antenna
face. Operation proceeds from sub-step 2 to sub-step 424. In
sub-step 424, the base station extracts a signal corresponding to
said first wireless terminal from said conbined signal to recover at
| east sone f4sPbbsied darerlo nhbifrise af rilpt pignalp Bom;ong basgStagipe anfeansripgenal |
Operati on prOCERHS f42 3t a8 L8ChiHASA fu RMParSIGRMMfse stationBRRH fabd)
sub-step 426 the base station determ nes whether the second wreless
term nal i sfcilitathewieetsderminad tleteumingmatod pathdess iformasion Mithirésgeddéezond
wireless term.nal ,i.s..in.th ector s n. rati

From sub- st Sa 3! belbi g sges it b bIRMiRREh Foall BEACE T
term nal i spath lodeénfemeition apatuncSdadiowiehmpasaeercat infrmptiacked sndduiem
sub-step 423350 sub-step 434. In sub-step 428 the base station
conmmuni cates”Wwi th said second wirel ess term nal using one antenna

face. Sub-step @i NphtlGheSrntdédn S1 € MhcAdls AnelinFoidrsbep3g Bdse stafion
sub-step 430, the base station cancels the extracted Ellégnal , Oobtained
in sub-st eplfiPEHf,icaﬁlP@Fﬁft)Wt@F HISCHECEISCAERT N3 1émmEligAtion pEOBMBERA%Sf aces
Lo gener at &, ArAGERAEMnRIrIRMn 1APREN G NnRRAGRAIR il BBk 96,430
to sub-step 432. In sub-step 432, the base station rgeco_vers

i nf or mat i on ifommmatinh tatredmizy3 46 helotertmdulhincesvessent exforinmatibn 87k prthHess
processed s gaal o RELULANIGS 8 SRl EPrdSty L SURiRhERAGS4 18 the
base statiof ¢O N CAT e W 1 %sai'd & dhd WI’PEPESS TEIHRal usi ng
two ant enna chaepsnding to 4 POGMKnOEer 364 0nd pysae dats/iffoontist a56. Sthtep 402

to step 436.for a transmt opportunity correspondin 0 a pai f.

wirel ess telPHEN 33*2%0 v i ,éfecri’eméa%t_élgs"f _ eaﬂ?ea?w%%feggmaf ?@d%nq
set of tonegufréilyGRBRRbMrGRld &n WisédlordalrRiafd Mist Qh@SSidéAhAl i n said
sector pair state, the second set of tones being allocated in each of

a first andinfeseign3eéinsudesinfuwpten identifyiag atich bese siasion. o o mhality,

the second get,@kti %ﬁt}?erc%n{?x%ﬁ’c%ﬂmﬁvg& ! {18 whdlels %Mﬁ‘iﬁﬁﬁ?&lr?e‘ﬁﬁ gﬁﬂ;?er
in the sector pair. eration proceedS Friom step 436 to step 4% . 1In
step 438, t heithpget fmatvworkatgdchoerit Ssctenirdesetpnddewificgfontinfgsation 342

fourth wireless, ter.-mnal in said.first sector rian t.. |l east, .
Lot o or Cifteh R LB dSle ohd Aol e S 1S Bhiicn 38 popes
the third warellesged ®rthd wakisss teimisd hee b e ksreitsiie dnliénfbassiost at i on
al |l ocates saijd .second set. of tones to fourth wireless term | in
said first JGOHBNE Fpﬁgowfé“&%fﬁsct?risr?éﬁﬁeﬁa tation dof vehidbiopgidre alfocgied

tones are ald geatiRtbst Rrhel foPbdruMédt @bLSBent iB il RabSpailRAE Al ation
proceeds from step 438 via connecting node B 440 to sth% 4%@
? Bt 5

[0061] | n st3épalsq mehdes hagmagenidpyiyine thessrtemused tgivehic

term nal s, N 5'1%181%!. A4 artig EIN i nal
uses a nurrb\eﬁlr%o gﬁﬁgﬁglad acescg[g%%r%?%gg' by t e&érteg‘tlef&]corr&éts)%g di ng
to the part icomanicaied e ds!udes wienddta reSrepedidihgiatdINQalscaling apewspion 482,
446, 448 an(?he4r%26ivelrn osdﬁpe-ﬁ)&%eﬁl ﬂq%’witerf&s eas %aﬁs?t gge%to%omgutg-ecﬁegosv V\'idt h
said third witelress ternmnal ‘using tWo antenna LY pgutg)-step XX

i ncl udes sulinfeirepioddding lcomsnubicsted P4éiddy intheéedasiedasd @taveredtusiag afIisQ

the sane information fro ach of t antenna faces to said.third

W rel ovs 1 orRrHaNE Geragt HES eeBrmanie SI2 ViehS W iiieiylafangl i a steor
sub-step 446k anhassicittabl @on@etar MSNLSuI Al AhtatidBe Foldnbidwtig] BSs
terminal is in the sector state or sector pair state. If the fourth

wirel ess t esupiAgPd ioMIMOeReodingransratisnsltsewirglprirapireittat et ol We e the
from sub- st gp 440 td-RindHR 154 §RtoF B sBRWEWE matioh o HerdrRifitteld 30k bgb €SS

includes user data to be transmitted which is subjected to SISO encoding operations by

wireless transmitter module 304, when the wireless terminal is in a sector state.



19 Sub-step 452 includes sub-step 454. In sub-step 454, the base
station transmts different information to the fourth wrel ess
termnal than the information being transmtted to the third wrel ess
terninal U%9 AR5 second set of tones and uses both fARETYSHPI G2
antenna pair at the sane tine. [ 0063] Figure 5 conprising the
conbi nati on of Figure 5A and Figure 5B js a flowhart 500 of an
exenpl ary nethod of operating a wirele termnal in accordance with
vari ous enbodi ments. The exenplary wireless termnal is a wireless
terminal in a sectorized cell, each sector being_adjacent at | east

one other sect dP032h thiloteestor null deauseipend avfpraation 3 hichpsUTIWPILAI I s,
the cell | ”g&%&'lﬂ&s efBfnctiuft 139 %nd %F]Q]Putt@ p%?lﬁ&&.dﬁ?eﬁrhﬁléﬁ&ﬂﬁ@dﬁé §g. 0N,

coupled to multi-face antenna, eac Tace ‘of sai ase station

ant enna cor Peth e diforgnation somiéspératinmgto 1S detectation anthmnadetd 352sail dath dass or s
being timn nchronized. .. T l.ar jreless.termnal includes
a1 Sast ol HEERA SR AR Rung)E o7 SRRl sk R85 (el il 1°
enbodi ment s path hies deteehias ontreddul g G6. 1S squas dmigidiragntORAYat el iefsmation

comuni cat i .systemand.the sectors of a_.cell corres di fo.a
base st at | onS i GO CRIRNCATHIRSIDE FA e e B PdaloupEIRL g B 04
step 502, WBRbLE kbR Whé %Vf&ﬁﬁti&@?@,%h) {sSraR@MREEH OBinfN dodddisidah depsidl

and proceeds to step 504. QOperation proceeds fromstart ste? 502 to
step 504, sieynEogibodinggntssths repost 18 8 serétioRBIapOWROTA Co2L.0i8 AT T 4t wpink40

via connect 4 ca‘?&%aﬁo%@meire oﬁﬁggﬂctﬁﬁr@. step 526, the wreless

termnal perforns power neasurenents of pilot tone signals and sector
nul | signals. $0@33]528ysiencdajdmsorpahensd dpsclad®s agpiutalig 0f sdthofhake sstep

528, the witel ess termnal perfar a. poner asur t, of. a signal
oesiveq onmofihed B Aol PinRuBg!  TEARWLATF Rl RrRb o
station ant aafa B;aaésﬁatidhalrt&lﬁa'/ihﬁ)rﬁamdm ihclﬁuhs%hz@rsaitioﬂménaﬁﬁﬂe@nd base
station antenna face i ntentional, does not transm.t. Qn at tone,
said first HHATEHOR ESCRHOHTEotE é%f&%ﬁ%ti%}“fté’&}‘%&?@rﬂl@ flman%ﬁ%q.t@?féfp 530,
the W rel essgui@BidTaimdieh B&2. MBindn HLRTRRImafonB 62 iighaes, e g,
received on a torne during a peri o%ﬁo Etldiyr'?g%duri ng ahioélh saii d seeceognd

base st ati ofCHRNKIEIF AeauaneaHdoragon uplinkeartig i qusngh dfommgon.glogmlink
first b ' t. ' ' : - it
I st base z%gééngw'f'b% 1%%%1??@11&%%%&192g%rlcﬁﬁnfwﬁﬁlcﬁgg%\%ﬁl?]%sté\i}% b

that tone. at1on procee om st'ep to step
base st at i omfdetationiupdisk pat hldch sdoinktion,iedividnal dsnealefinition indomotiosai d

power measurenent jnfoinmtion. ration .proceeds from st {0
orep 5341 ety eYahy R us B A e RERR Gk A FEEn DDl

i nf or mat i on sy frabsdisdificlind g Snfdtbatoheipfddbtid@ndegiffing tenpngdf OFDM
sub-step 536, the base station transm.ts path |oss informatio ,

cor r espondi ﬁ&n'efgs gﬂ_éﬂﬂ-%rqﬂﬁoaor_ b, zﬁfﬁb%%hawqaﬁ%lﬁﬁ&&?m%ﬁ@] ¥Hinkt ep
538, the baggandtidhbird ihARSARINS TRRINY/ R8sy Rt iABAnABh 3eSReAdi ng
to said second base station antenna face, said first and second base
station ant &riises waesonpingigiormationo}tda fioan heppiw information 364, iggmme

enbodi nent s : S Al : ' : ' ' enna
Face 1 5 tr anmaolfeh o MR IheiRp e RO L orce e e
cor r espondi rgd doviling. Fecondpinthernors Hoapiag, dan bs embscardbiods wediffsrenpiat h

| oss i nformt] orrespondi ng t.0 e fir ntenna face ., s .
comuni cat ool KEPURRaoRopo P ded IEekbblbe PRFDE T AER oboing between
cor r espondi RgeceBivelGFennshBbetina iftaeds for the J@Gidk afblotit RbppthetRsed

step 504, in step 504, which s [ for on an, ongoi.ng basis, the
i ol oss t ePHANS ARV EOLETEHS Qﬁﬁ%wg@?fgmlﬁﬂog#&ﬁ}l@m%% the PRk
proceeds from z[ta@smSOﬂigh&ASéo%ﬁ% tieQlonPida86EbMEgurs UAL BigARSIFIMENLure

signal intended for thé wireless termnal. In step 506, the wireless
ternm nal redéiiyegoychastO0of an pemmpiay scthod of Pperating a iesostaticien agwrdpnce

w rel ess termnAliohSert B dRfertd) he$a&t ok i@LE , AbaRqEkh iPRidotobat &1,

each sector being adjacent at least one other sector in the cell, adjacent sectoring

forming sector pairs, said base station being coupled to a multi-face antenna, each face



[0067] In sub-step 516, the wireless termnal checks if the wirel ess
terminal is in a sector state or sector pair state. If the wireless
termnal is determined to be in a sector pair state operation
proceeds MOMU Yt ep 516 to sub-step 518; ot herwi se B‘E)FQP%QIOPS(S 4842
proceeds from sub-step 516 to sub-step 520. In sub-step 518, the

wi reless termnal comunicates with said base station in a M MO node
of operation. Sub-step 518 incl udes subl-steps 522 and 524. In
sub-step 522, the wireless termnal uses at |east two wrel ess

term nal antennas to conmuni cate with two adjacent base station .
antenna f ac@ssaiq ategnp oastespruging to e afTaRpn spcberor 6uf Rvlhatid §eds aoing Heng
set of toneg [ RoGRPAURIEAE EmBbditheRQl e bAE 8RO hdAnde bapRradNRAR base
station antenna faces dur ng the same tine. 21 Returning to step
520, in stepal@0s, cigheank stetieaOwéFipureed. Toopmranihenensbodivhertss, thedbabase
station in g pon MM, qpde I\ﬂ{lti—(gtpc%r%tdéeos@ati fis Qf]ith dRterdPAOIE oPdectors are
operation of & nbde of operati on or a node o operé’ﬂon usrng two or
nore W rel esiso pesiviandh vadidue embsdiaensaidiiate sigrion it b basesiangh ; dna3EDM

station antenna f.ace. 0068], Ret urni to.ste L fep 540,
o eh T h RS s stegh Ut i abE Encpriaf s QDN sy S

nmoni tors f ogyrcRRGizaidnocati on information. Operation proceeds from
step 540 to step 542 in response to detected tone allocation

i nformation i ntl¥ffed Praratimef Wercspmplart methocthsiprts 1nsteg (i3 vipre the fase
wireless tepming i 48 Snd RRAIA N83dRMsHERs R 08 i HhepEIAY
that said wgt?é%ggsﬁgﬁ%xﬁa?&lﬁgs l%lgenagl (%cgihgtgggﬁab first set of tones.
St ep 542 i nOpedben pubeeds wrtepsP4f or capbnd a pbwaditn b wiseledsdergiinads. gn step
tone al |l ocat n i.d wrel terannal 1s. ] .sect I
state. 1 oebtaeSEa RS BRI HilhRion bl BES edirgfiRtchina uce
al l ocati on imdrompmaha tige paidiaadin sagp 405athe badeditation edcervss fpath knmbormaton
been allocated a first set qf toneé f.or cormu%cat i.oH with both a
first antenRY $BRMIIEFOESPPIAARENNE [AceIn 30 SRCuRaIRECRAIT, 1R KON ang second
ant enna f acemBbdimehtd, thakcktivé Ras@feEmalidron « poivenidisusiest dtialsiaand
second antenna faces being adjacent. In various enbodi nents, the
first set ofrapsHiel araion _%gm 5 tinadyringsviighibn pdATepbRnitREA fise dpes noke
sect o Pait wanemit bR EHeLarfiolk Sin Sorlé BPHACAOR bl dEh: A1
exenpl ary enboé? ment correspon |I?1g system 100 of Figure 1 in which W
4 130 i ncl udese soster anlf exhsese(canesponding pb@3ignalsusing thezaiBe fone at the same
Conmuni cat i ons 144 be i f. . and
W 4 150 1 non B et HEER, SRfesRh B 3EAL 8 Ra P10, (BRI 50
and a secondageGtitibn detdddibesdbsaicwpolpdi tagnita isintasatier 2at60dsectBt pait a4tk y,

communi cati ons 146 bet ween se .station ctor C antenna face 1 and
A T a0 T o Es the oG bt o dRlomn . OF RS ST L s e 207 602
and a secongipafyingihe b6 BeR@ st2SRABELNEhil Bar@ i ARNA frdnDR 406 and (1R H]

Figure 7 is a drawmng 700 illustrati ngﬂan exenpl ary enbodi nent

cor r espondi §§P 448+t Ensrating rspceriisyiema step fho it Oawhere 815 beircitatigadeqeieee
antennas (anh@anpg EJ%’EK Ases irﬁ‘&%ﬁﬁﬂﬁ‘ C&T%Pcélﬁﬁ@% B3 whfhs terminal,

Conmmuni cati ons 144" bet ween ase stat ector B antenna face 120 and
WI 4 130 incl ud@ésé fInrstap 498y whioh isiptdformast foeeashnfie plyrality efiwiesiesa 1

192, S ooRRARL L2y AN SRR Ao 5.0 ST R0

communi cat i evisthtdhe betelwserrmhiasids &1 adeconstsie o ssctoCpainkeena f ace 122 and

I 4 130 incl Ud[ﬁES‘ﬁ f blrjgr%tionzpzroceeds from start step 402 to step 410 for a receive
opportunity corresponding to a pair of wireless terminals. In step 410, the base station
allocates a first set of tones for communication with a first wireless terminal in said
sector pair state, the first set of tones being allocated in each of a first and second sector
of sector pair state. In some embodiments, the tones of the first set of tones are hopped

in a synchronized manner in the sector pair. Operation proceeds from step 410 to step



portion 146c corresponding to antenna 1 702, a second portion 146d
corresponding to antenna 2 704, and a third portion 146e
corresponding to antenna 3 706. Enbodi nents, with wireless termnals
havi ng nol"\éog‘ﬂé’ﬁs"f’ﬁr ee antennas are al so possi bl e. PEBHETPPS/ 461 ar e
8 is adrawing 800 illustrating exenplary air |ink resources
corresponding to different sectors of a_base station and exenpl ary
tone allocation to wireless terminals il accordance with various
enbodi ments. Drawi ng 800 includes a first graph 802 corresponding to
sector A a second graph 804 corresponding to sector B, and a third
graph 806 ctt3daptsndilAghe bpse satiesy allocatpsakd isbisho(t8es to Beeron@p@yless

i ncl udes a Lcal..ax I : J : . one
ndex i n fr SEneeER @S S0 diBRE REEL b Bokebh SRR By Gd ALTALE
OFDM synbol tonadex allédated o thedirfieviretdse grhinat It bheme Bmbelimeds, diesbasd sthtive:
base station,are synchronized in ter of .borh tinme and frequency. |
Chis oxorpl B ERERRTRERE of BBruSacRisn g eiesg erminy T sl e p g
channel t ongeisileXmdes ivBiratshio Mird: GetRifyHes @k atloneditd dRirgedeiiRatenaihal. i S
al so synchrgnized with respect to the sectors 10072] Bl ock 814
in graph 809PFaPPEREHREES %ﬂm6%i4é2ﬁ’¥ﬁ°t°§n‘i9fin%fl?del4fﬂ%‘ s dilees, e.g.,
64 OFDM tone- sypil s, In‘é&:%‘i 10Yhe3R6d QitioR BREhuntcdhids WiRLARISX RRRInALY

al l ocation of those resources. Block 816 in graph 804 represents 64
basi ¢ uni t swhrchi sommuicaties with egerticelagwircless taRDM! vgnse b fgntensed

b t Branddl 1t i . : ' . £ Ges.
o oeshsn CIRAULL B9 X EBLAGN8L 6 RNl IERE RON 658
resour ces, eud).cmb6dinGrRBMht anebe sl & twosSeh Hio indudaasulAstapait18, 426, 428

illustrates e | .ar | | i on of those resources. . 10073

Legend 808 P adosyiien £ 105 pas B o BB EAE o e 1 SHTh ViR L | o
in sector parhiral @ik tMolddtehhefzs@c tabStepf18 Rehydas subhedpd 926\ 4apdnd424. s

i ndi cat ed bm asgponal | ine shading with descending slope fromleft to
right as shOWHPISERAANPF 83 rifiPn FCeURS B9ena PR & HSEES of Rarcires firfiat
a tone- synmbgledlal i9GalResfoRdiHY toda i ieEtor bl dRcSRGHY TedBRbd 2 SERH 8n Wik D
the sectors of the pair being A and C, is indicated by diagonal Iine
shadi ng wi t firsiset ehtdinpyirerh gpecond entehmf face wriesnghding 4o & prsomed seaton xBigpl @
smal | bl ock 08..i ndi - to
et B e R e T e e s e
bei ng B andw@h thessigmilltecavetifriny thrort@dnnghnd fane Qfpmadiongrasedshiovm suba

exanpl e smal | k 824. gend, 808 indj cates, that a tone-synbol

al | ocat ed téte’e\%g% R 4?%‘ ]rennsug'égepé?‘l’gb%ﬁ © {i ?P?’W@‘%éé%gl bei ng C,

i s indi cat edofpyietidd ©ahidlAracviefadicRBinabireh oMa chmbiaxBIRae tos@edvkr il ock
826. Legend 808 indicates that a tone-synbol allocated 23 to W 1,

whi ch is i nleegicewr wfpmpadiopcemmupsate@by Hie fdivirlass termingh finesation by
dotted shadingeag RROWB stdp AXATRILSGBI! bl ock 828. [0074] Figure
9 is adrawing 900 illustrati ggtsector nul s corresponding to pil ot

tones in an exdf§i%r yinGrDmepieethedescotanion deisaninershaties thepecond wireless
i npl enentin roRi i i j . graph
A g R
sector B, ar sactbhitate thenagplera8i0h pooeade Spormlbagptdd6 sesbetep@28 Bahevegr, &ph

(902, 904, 906) includes a vertical axis 910 representing fr ency,
000" orom Moo SuE iR il b e sty tisn i Sar WecdeSobea
axis 912 of sth-srep 475 ©-sub-SEPHBE YIRab-sicp d2X the Ibhsestigh dodgunieiedhwith adid
the three sectors_of the base station are synchronized in terns

f
both tinme afeFopd dglesciprminal usinggnentgygngdiceg ab1swpdﬁ%ﬁﬁh@eﬂzsubé&pé§8m s

64 basic uniyf$a@fstd 432! TNKY KSPAYCHS ba: sthtion BdhctE M &R SHERO)! S,
used by sector A and illustrates exenplary allocation of those

resour ces wiobtinedfnsuli-stap 431 Bom theregnsl wgecives! aarmciofi thenniconrafacesiiv | s.
Bl ock 916 11,0300 904 LOLES CBh&afh REH:Gs H0h &Fo-Qhp M tolshiMtep 432. In

sub-step 432, the base station recovers information communicated by the second

wireless terminal from the processed signal. Returning to sub-step 434, in sub-step 434,



[ 0076] Legend 908 indicates that a tone-synbol allocated to convey a
pilot tone signal is represented by a small box including an 0, as
shown in exanple el enent 920; while a tone-synbol allocated to convey
an intent WAA84WI0r null is represented by a smal |l bBKT/UROPHSEHE an
X, as shown in exanple el enment 922. [0077] In various enbodi nents
one or nore channel quality neasurenents and/or indicators are used
by state determ nation nodule 250 in dd@iding the state for a
wireless termnal WI, e.g., sector state or sector pair state. In the
above description, the channel quality indicator used by the state
det er mi nat i te basschiption 2860nvaisatigewith dad secondwirglespamiingl gsiog itwe anterngi on.
However , otﬁﬁgstypes of channel quality information nmay, and in sone
enbodi ments are, used in the place of path |oss information. Consider
for exanpl e SNRI0GSAS LD prEthprodeedsiiran statt Sieg 40Dt dap 436dare todnspét h | 0ss

information by the state determ nation nmodul e 250 in i the state
ot or et | BRGSO G e R APaT oL BreRTantn s M6 BpsF Saterr o
vel | suit edandrens aleddRll kel lof todds fof adtEmiBisdtRA wHNR il WereleSs BM@ihhlalbed
for use. In such a case, the SNR val ue is dependent. on path | oss but

may al so besuépendskic, B seond fetrhtanst keirgllocsied pesaelvet 4 isemderende.
The SR ”ﬁys?c?d?%f'sé?;tcﬁggi‘? sl 9 LSRN b d Bme TE BRI S SERFGHE b hfog%gi‘l o

sector inter er_enc_e asurgmant S. S_ect or I nt grfer en_ce IS an exXx
of a channebveytiaidiny sprechisamzsdernnerpo thewhétepaith épstative prhsteis fonedtéron

b de i ast f , ' y
other channdrt BuSpES MRS TS R BERh U f ARG B BF LB B o 1
SNR ancUor fairth Wiedass tenfhOrahiatshidriirst sectof Mg ht letst alpottiod ofitise ibwhich said

appreci ated that while determ nin t.h | 0o§s has. been descri edg%}in
Che. above. eRGHIBH 85t AL BEA g SLAGHE FEHEALELY ¥ s SO b e gents
nmeasuring pafehpakdssichhIoss shllfedtne s@tfof fRe Ba BUHPD KkEcRAGMIMIng SE 501
nul I s ot her approaches may be used for determ ning path |oss. For

exanpl e, i nfisdaectadns Mentme fae Hewhich sHd reeoad o5t eT ioppi arealinopte i the
and comuni gat &, PALA WS @ggﬁgh b Redd AloEstGAPR i inhOfinghb&: BaSE

station may determne path y nonitoring one or nore persistent,
periodi ¢ or tositred4di. se recurring uplink signals fromthe nobile

transmtted at, -, over, l.evel. known 1 se station  In one
particul ar enbc;ggﬁr’}gntl,nasfiﬁﬁ’eﬂgéhseebag?Sa{ ?Oélncononu?’fcggg Ya e"éa?ecsg&eggmﬁgi i nk
control chamheteihaenhweeticdtibbe withhipagicahed wirbiesdtasend tuadsi aorundveclofmitdnnat es

path | oss based on neasurenents of signals receiyed.fromthe ile
node vihi oh ST SEHBRECLRY hhE~10 SO RO MR B P RSO PTG aher
base stati o4t aRhdbSsubaYcps 242, IBESIR 2P 45T CHRL-§8H U MRt tsd@hthonl 0SS
coul d be used depending on the particul ar_ enbodi nent and the above

exanpl es ar 6OMpRBIsHEH Wit s#id Hiid; wiggless Fminaliesing BedmERgnfacesa Subtep 442
enbodi nent s ; LIMAs t 0 ' t: ;
[0079] Wi | ilacOQl k4. hERRAPELL {hc‘?f%u%nﬁo%ﬁﬂmé%ﬁséﬁﬁt dBommation
and appar at dorofack af veumtanbbdentenstid threwagpisitoniied using thewpapad setvfe
of conmuni c%dets)ns systens includi ng many non- OFDM and/ or non-cel | ul ar
syst ens. )

[0062] In sub-step 446 the base station determines whether the fourth wireless

terminal is in the sector state or sector pair state. If the fourth wireless terminal 15 in the
sector state, then operation proceeds from sub-step 446 to sub-step 448; however, if the
fourth wireless terminal is in the sector pair state, then operation proceeds from sub-step
446 to sub-step 452. In sub-step 448 the base station communicates with said fourth
wireless terminal using one antenna face. Sub-step 448 includes sub-step 450. In sub-
step 450, the base station transmits to the fourth wireless terminal using one antenna
face and using the second set of tones. Returning to sub-step 452, in sub-step 452, the

base station communicates with said fourth wireless terminal using two antenna faces.



[ 0080] In various enbodi nents nodes descri bed herein are inplenented
using one or nore nodules to performthe steps corresponding to one
or nore nmethods, for exanple, maintaining information indicatin
sector st ¥YR2Y8138%% or pair state, conmunicating with BCHUSOY 342
term nal using a nunber of base station antenna faces determ ned by
the state corresponding to the wirel ess ternlnal determning a state
for a wireless terninal as a function of recelved path | oss
information, maintaining timng synchronization between sectors,
transnitting pilots in conjunction with sector nulls, etc. In sone

v

enmbodi ment s Svlrsicp 482 meltlesrsab-stopd Stnin whstrpddd ube h@je sttion wansmgs differans

nodul es may i

of softmareugﬁgbﬁg Qhﬁﬁwgﬁkﬂg¥ﬁﬂi @ﬁ%ove g%scrl eg&ﬁg ﬁﬁgh%ﬁ£ﬂ%n
met hod st epshiclanirddess ltamirﬁahnﬂnm?me ssond)satrat tonesand nessUiotibiaess of the antenna

i nstructions ﬁh astsoftmare included in a machi ne readabl e nmedi um
such as a n&ib ﬁ: YEACE™ e. g., RAM floppy disk, etc. to control a
machi ne, e.g., [08F3T AFigMUSROSBriCRFELBRMbNtiSh OFFiirt BAtd #idid SPRal
hardware, tq inplenent all or portions of the abaove described

met hods, e. &Owclilcﬁt IReofgn e%ﬁﬁ?léarﬁié‘tfé@d CReRBH gV el e R iBAY b iR gs,
various embQgihBRLS &fiBdidnRC ted ei&nﬁaﬁ%ﬂ:‘l&?&ﬁﬁ%@ﬁ@ L & iRtRai ééHhmal ina

i ncl udi ng machi ne executabl e instructions for causing a machi ne,
e.g., proceswirizahdelhsaboreiodtinsadiprentat lopss Op@mhgtrswon@ the callpadjacsht
the steps Ofsecttcﬂg fo%’lﬂlv esegtgisfaqlls btﬁg cﬁ?&&ggﬁﬁ)& bdiﬁ%@a% 2. z?@?ee sector base
enbodi nent s or* or’ process ,’ Oof one or nore
devi ces, e. gtatiorg (nmm]mi toatrmdnéacdamem emh(fhnceaﬁ“ suitl bedeatsiob entmimal s ar e

conflgured rmthe.steps of the methpds described as being, as
o e ot B R R o el e e a e o SneBfaieds
not all enbquk BemBardkerettss Rehiag iheudesderhst 8vo Entbhnas @ﬁmppurfs@mlmos
device, with a processor which includes a nodul e correspondln

each of theSEhdpe. & virius GrPoHMEN R ViTelet B disParientep CbtiM b*yreleﬁ%
device in wWahshyhR&iRE Qfs?é?ﬁ d #hS sdcffrd ML cbﬂes?)QH@nEH)ta %@@ stifidn are
enbodi nents a device, €.g., communications device, Tncludes a nodule
cor r espondi 1N syralbd] tisfing Hracloniged dPpardipn\starts usteni&e where dhateirtiesds
perfornmed b r C

modul es may ¥eg}n dic) g%\éw&%{leg a\ﬂ\ﬁ" in?]ﬁlltzpcff%r@éa?gc%§§sgy) s{eﬁ ﬁbi‘ %&g‘g’c@on p-wcptf%so 82]
Numer ous ad dhiotn mad;tep/m tatstepig4 cm:ptSIﬂ@ st 3260 ramde@pgaodﬁﬂﬂ@iasd steped
above wil | S aﬁparen to t?f skilled in the art in view of the
above descr'gQ (Y§ENeg fons are to be considered within

scope. The met ogks] anm s@@@Eathél$viz@fes§/t@fm1ﬁ&!§)eﬁﬁﬁh%d%9hﬁadﬁ?éin&%of@ﬂ@t
in various enbodi nents are, used ort hogonal frequency

i vi S on MR AR ol Sy GHen 830 B Belydestshbpiepy pdsand 0. L sub-
communi cat | giap sbER UES WA pBRRS JSRLMEAURNRKI 619 Wl PleBiifed on 2

oati s | pERYfi kP
conmmuni cati ons 1inks between actess nodes and nobile no In some
enbodi nent s tanegluing & periatlod disneadueing mpichredistddsagiativasetesnaferomesnsoiis & h

(e:sme' Ish ¢ ﬂE‘HQﬁe SdaPhit 4 ec&f e ﬂﬁ%% aJe‘f%gc?ﬁue‘ﬁ%ﬁ'ﬁ@hg%P{ﬁ gﬁ%s%t

In va I"ous enbodi nen s are
not ebook coapﬂme&maﬂpﬂﬁﬁﬁnaﬁsdmhémamﬁmﬁh&ﬂbmngaﬁﬂsht]ﬁmub%mF530the

table d d ' /1 t t
Bl or 1 out IS EBRESPRRER P PHEMRETT AL D bedoE e HERE L.

26 period of time during which said second base station antenna face transmlts a pilot tone

signal and said first base station antenna face intentionally does not transmit on that
tone. Operation proceeds from step 526 to step 532, in which the base station
determines path loss information as a function of said power measurement information.
Operation proceeds from step 532 to step 534. In step 534, the base station transmits
path loss information. Step 534 includes sub-step 536 and sub-step 538. In sub-step

536, the base station transmits path loss information corresponding to said first base



CLAIMS 1. A method of operating a base station in a sectorized cell,
each sector being adjacent at |east one other sector in the cell,
adj acent sectors form ng sector pairs, said base station bein

coupl ed t VA2MWE13H75% ace antenna, each face of said ant gﬁ’F{gSZOOg’OG-’ISQ

corresponding to a different sector of said cell, said sectors being
timng synchroni zed, the nmethod conpri sjng: mai nt ai ni ng

i nformation, for a plurality of wrel es?¥ termnals in said sectorized
cell, indicating that at | east one wireless termnal is in a sector
pair state; and communi cating with said at | east one wirel ess
term nal i nsEiiyomsae fags ardinastapitt ethe bise ghatiem wensials eathiless infepention t o
det er m ni ng c&@%@o@%{ o§£riﬁ's§c%ﬁ{1 RQ%%ta%ﬁ e fﬁc%{/\%‘i({]ﬁllst A golbniBat
sector pair state. . e nmet hod or clarm 1, erern communi cati ng
wi th sai d astalieestennaons bahesst dfantnmeapain facd IV mo dabedinags,gaihdoss

nunber of ant.enna faces, conpri.ses: co nicating wth sai.d at
oot one aiiorge FEF Ao e anisane GEF Rl SRl s
faces. 3. pae [6®inToehatibn 6bradsPondingb SiectordiQifterid £:08.1 MGoMk tibs@indn@]

| east one wreless terminal in M MO node using at | east two antenna
faces, conpPldes information gorssaprding 1o dhadelrniany fage is copgrunisgisdug the| ess

ermi nal i n o MaysrRdendif R Afork8A5H odrtBhhBgh % fheSlochBiflehipsgeest at i on,

wherein said base station has 3 sectors. ) od of claim1,

further conpri 0] Returning to step 504, in step 504, which is performed on an ongoing
basis, the wireless terminal monitors for state assignment signals. Operation proceeds
from step 504 to step 506 for a received state assignment signal intended for the
wireless terminal. In step 506, the wireless terminal receives a base station
determination as to whether said wireless terminal is to be in a sector state or sector pair
state. The base station determination is based upon received path loss information from
the wireless terminal. WT state information 507, e.g., an indication of either sector state
or sector pair state, is an output from step 506 which is used an input in step 508.

[0066] In step 508, which is performed on an ongoing basis, the wireless
terminal maintains information indicating whether said wireless terminal is in a sector
state or sector pair state. Operation proceeds from step 508 to step 514. In step 514, the
wireless terminal communicates with said base station in one of a MIMO mode of
operation and a non-MIMO mode of operation, the mode of operation used for
communication being a function of whether said maintained information indicates that
said wireless terminal is in a sector state or sector pair state. Step 514 includes sub-
steps 516, 518 and 520.

[0067] In sub-step 516, the wireless terminal checks if the wireless terminal is in
a sector state or sector pair state. If the wireless terminal is determined to be in a sector
pair state operation proceeds from sub-step 516 to sub-step 518; otherwise operation
proceeds from sub-step 516 to sub-step 520. In sub-step 518, the wireless terminal
communicates with said base station in a MIMO mode of operation. Sub-step 518
includes sub-steps 522 and 524. In sub-step 522, the wireless terminal uses at least two
wireless terminal antennas to communicate with two adjacent base station antenna
faces. In sub-step 524, the wireless terminal uses a first set of tones to communicate

with both faces of said two adjacent base station antenna faces during the same time.



allocating a first set of tones for comunication with a first
wireless termnal in said sector pair state, the first set of tones
being allocated in each of a first and second sector of said sector
pair. 5. WRBREINFI of claim4, wherein said first sePCHUSTUEHES4, o
hopped over tinme in a synchroni zed manner in the sector pair. 6. The
met hod of claim4, further conprising | ocating said first set of
tones to a second wireless termnal in “aid first sector during at

| east a portion of time in which said first set of tones are
allocated to the first wireless termnal. 27 7. The method of claim
6, wherein Baumisgiooip S0y i815keS20 dhervialess termippl spramgnicales with gie bgsat e
and a sect oL P& a%‘g)ﬁlﬁIMOQnodE%?og&Efb%ge.gi agkﬁb bfe of’\‘g]%f' %#;)H op@hfde of
conmruni cat i on i ncl udes: recel vi ng signal on's ‘d first set of
t ones from apératiGtorameieni cpasi@nosmgewpondiorgvirdess arohifal agenneect or

and receiving a signal .on said, first. set of tones froma second

ant enna fac@g%%ﬁgﬁgﬁgﬁﬁl %$?%323¥8%§8%8H8H?£%F0r; and conbi ni ng

the signal recqosasy fRaoini 6 sfep 580, @RnEE PR whinhds pérfdimedion s Gipding

received fr gzrlgisft iedwiie ecs(b? ?ecxi'm?n% glggi?org o%?o;ne%ﬂgcation information. Operation
proceeds from step 540 to step 542 in response fo detected tone allocation information
intended for the wireless terminal. In step 542, the wireless terminal receives tone
allocation information indicating that said wireless terminal has been allocated a first set
of tones. Step 542 includes sub-step 544 for some tone allocations, ¢.g., a tone
allocation when said wireless terminal is in a sector pair state. In sub-step 544, the
wireless terminal receives tone allocation information indicating that said wireless
terminal has been allocated a first set of tones for communication with both a first
antenna face of said multi-face base station antenna and second antenna face of said
multi-face base station antenna, said first and second antenna faces being adjacent. In
various embodiments, the first set of tones are hopped in a time synchronized manner in
the sector pair.

[0069] Figure 6 is a drawing 600 illustrating an exemplary embodiment
corresponding system 100 of Figure 1 in which WT 4 130 includes two antennas
(antenna 1 602, antenna 2 604). Communications 144 between base station sector B
antenna face 120 and WT 4 130 includes a first portion 144a corresponding to antenna 1
602 and a second portion 144b corresponding to antenna 2 604. Similarly,
communications 146 between base station sector C antenna face 122 and WT 4 130
includes a first portion 146a corresponding to antenna 1 602 and a second portion 146b
corresponding to antenna 2 604.
[0070] Figure 7 is a drawing 700 illustrating an exemplary embodiment

corresponding system 100 of Figure 1 in which WT 4 130 includes three antennas
(antenna 1 702, antenna 2 704, antenna 3 706). Communications 144 between base
station sector B antenna face 120 and WT 4 130 includes a first portion 144¢
corresponding to antenna ! 702, a second portion 144d corresponding to antenna 2 704,
and a third portion 144e corresponding to antenna 3 706. Similarly, communications

146 between base station sector C antenna face 122 and WT 4 130 includes a first



extracting a signal corresponding to one of said first and second
wireless termnals fromsaid conbined signal to recover at Ieast sone
information transmtted by at | east one of said first and secon

wirel ess Y ROS7 9. The method of claim8, further %BH%DP%‘W@Z

canceling the extracted signal fromthe signal received on one of
said antenna faces to generate a proceszéed signal; and

recovering information communi cated by the second w rel ess term nal
fromsaid processed signal. 10. The nethod of claim1, wherein
comuni cating with one of said wireless term nals_includes

transmitti nBPrite 1 40arerespreding o aennt 1 g gaerPndimartiontépthepriearandingrto o
Sectof Pall akt@ud oo Sind W thivd 6ifoh $A4V BRbspondite totdhEenfPs 108! Bh&RALR,

10, wherein communicating I ncludes transmtting different Tnfornmation
to first anwitbecwleds Wnngalebsvm@mmmhansthms|antgnma6@r@eém0§s;bieof t ones

and using Dot b @ 82565, 8l A AL FAIRRAL LBl BPRARENLI®,

said first and sec rel I'n a sec

state. 12. ddressporidingdo diffeednabartcts of Alsdsdsaticromd ek atyplary torecatiovdtiog tpat h

| oss 101 o Bt | 0% SRS BOREl Dt Sl valib R erHouE MR, "B Sintz Bof T ARSI N2

face 28
first graph 802 corresponding to sector A, a second graph 804 corresponding to sector
B, and a third graph 806 corresponding to sector C. Each graph (802, 804, 806)
includes a vertical axis 810 representing frequency, e.g., OFDM tone index in frequency
band A, and a horizontal axis 812 of time, e.g., OFDM symbol index. It should be
noted that the three sectors of the base station are synchronized in terms of both time
and frequency. In this exemplary embodiment, tone hopping, e.g., in terms of logical
channel tone index designation to physical tone index designation, 1$ also synchronized
with respect to the sectors.

[0072] Block 814 in graph 802 represents 64 basic units of air link resources,
e.g., 64 OFDM tone-symbols, used by sector A and illustrates exemplary allocation of
those resources. Block 816 in graph 804 represents 64 basic units of air link resources,
e.g., 64 OFDM tone-symbols, used by sector B and illustrates exemplary allocation of
those resources. Block 818 in graph 806 represents 64 basic units of air link resources,
e.g., 64 OFDM tone-symbols, used by sector A and illustrates exemplary allocation of
those resources.
[0873] Legend 808 indicates that a tone-symbol allocated to WT 2, which is in

sector pair state with the sectors of the pair being A and C, is indicated by diagonal line
shading with descending slope from left to right as shown in example small block 820.
Legend 808 indicates that a tone-symbol allocated to WT 3, which 18 in sector pair state
with the sectors of the pair being A and C, is indicated by diagonal line shading with
ascending slope from left to right as shown in example small block 822. Legend 808
indicates that a fone-symbol allocated to WT 4, which is in sector pair state with the
sectors of the pair being B and C, is indicated by horizontal line shading as shown in
example small block 824. Legend 808 indicates that a tone-symbol allocated to WT 5,
which is in sector state with the sector being C, is indicated by vertical line shading as

shown in example small block 826. Legend 808 indicates that a tone-symbol allocated



receiving path |l oss informati on corresponding to a second antenna
face in said antenna face pair; and determning if said
wreless terminal is an a sector state or sector pair state based on

the recei VEQZY8E¥H?0ss i nformation. 13. The met hod of PEFAFHP&YSI842

wherein said received path loss information is a power neasurenent of
a signal transmitted on a tone during ??éperiod of time during which
t he adj acent antenna face does not transmt on said tone. 14. The
met hod of claim 2, wherein said base station is a base station in an

OFDM system and sai d tim ng synchronjzation is_OFDM synmbol tinme
synchr oni zatq Wi, 1, which ipinysgetar setg tyilihg sscigr Baing By is indicaied iy dogigd shading

sector bei ng; adiaGRBlanflc BT Q@ g0t her sector in the cell, adjacent
sectors formng sector pairs, said base station being coupled to a
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further conpkgi,$#@FDM tone-symbols, used by sector A and illustrates exemplary allocation of
those resources with regard to pilot tone signals and intentional nulls. Block 916 in
graph 904 represents 64 basic units of air link resources, e.g., 64 OFDM tone-symbols,
used by sector B and illustrates exemplary allocation of those resources with regard to
pilot tone signals and intentional nulls. Block 918 in graph 906 represents 64 basic
units of air link resources, ¢.g., 64 OFDM tone-symbols, used by sector C and illustrates
exemplary allocation of those resources with regard to pilot tone signals and intentional
nulls,

[0076] Legend 908 indicates that a tone-symbol allocated to convey a pilot tone
signal is represented by a small box including an O, as shown in example element 920;
while a tone-symbol allocated to convey an intentional sector null is represented by a
small box including an X, as shown in example element 922.

[0077] In various embodiments one or more channel quality measurements
and/or indicators are used by state determination module 250 in deciding the state for a
wireless terminal WT, e.g., sector state or sector pair state. In the above description, the
channel quality indicator used by the state determination module 250 has been described
as path loss information. However, other types of channel quality information may, and
in some embodiments are, used in the place of path loss information. Consider for
example SNR measurements which are used in the place of path loss information by the
state determination module 250 in making the state determination in some

embodiments. Such an embodiment is particularly well suited when an uplink



a tone allocation nodule for allocating a first set of tones for
communi cation with a first wireless termnal in said sector pair

state, the first set of tones being allocated in each of a first and
second seNXOPRI0Li d sector pair. 29 18. The base sPal/Pa&¥4¥eai m
17, wherein said tone allocation nodule further all ocates said first

set of tones to a second w rel ess termr}1 in said first sector
during at least a portion of time in wHi'ch said first set of tones
are allocated to the first wireless termnal. 19. The base statlon
of claim 18, wherein said conmunication nodul e includes:
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measuring path loss through the use of sector pilots and/or sector nulls other approaches
may be used for determining path loss. For example, in some embodiments rather than
have the mobile determine and communicate path loss information to the base station,
the base station may determine path loss by monitoring one or more persistent, periodic
or otherwise recurring uplink signals from the mobile transmitted at, e.g., a power level
known to the base station. In one particular embodiment, the base station monitors a
dedicated uplink control channel between the mobile and the bage station and estimates
path loss based on measurements of signals received from the mobile node which
correspond to the dedicated uplink contro!l channel. Other base station centric ways of
measuring and/or estimating path loss could be used depending on the particular
embodiment and the above examples are intended to facilitate an understanding of
various embodiments but not limit the scope of subject matter thereto.

[0079] While described in the context of an OFDM system, the methods and
apparatus of various embodiments are applicable to a wide range of communications
systems including many non-OFDM and/or non-cellular systems.

[0080] In various embodiments nodes described herein are implemented using
one or more modules to perform the steps corresponding to one or more methods, for
example, maintaining information indicating a sector state or sector pair state,
communicating with a wireless terminal using a number of base station antenna faces
determined by the state corresponding to the wireless terminal, determining a state for a
wireless terminal as a function of received path loss information, maintaining timing
synchronization between sectors, transmitting pilots in conjunction with sector nulls,

ete. In some embodiments various features are implemented using modules. Such



an information recovery nodul e for recovering information

comuni cated by the second wireless termnal fromsaid processed

si gnal . %go @P se station in a sectorized cell, each_sector

adj acent a 2 §sl dhe other sector in the cell, adj aceRFT@é%qﬂgP@s‘n
form ng sector pairs, said base station being coupl ed to a nulti-face
antenna, each face of said antenna corrgsponding to a different
sector of said cell, said sectors bein I mng synchroni zed, the base
station conprising: means for maintaining wreless term nal
statelnformatlon of, wireless termnals. in sajd
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in said sectsetofRigly, SthatgothdriBingd, kadious @mb@&mieﬁt@ afe RtLRE 1Al magaded in

each of a first an second sector. of said sector pair; and nmeans for

hoppi ng set geagpble B‘!ﬁg%!m igplgding machine executable instructions for causing a machine, ¢.g.,
processor and associated hardware, to perform one or more of the steps of the above-
described method(s).

[0081]  In some embodiments, the processor or processors, ¢.g., CPUs, of onc or
more devices, e.g., communications devices such as wireless terminals are configured to
perform the steps of the methods described as being as being performed by the
communications device. Accordingly, some but not all embodiments are directed to a
device, e.g., communications device, with a processor which includes a module
corresponding to each of the steps of the various described methods performed by the
device in which the processor is included. In some but not all embodiments a device,
e.g., communications device, includes a module corresponding to cach of the steps of
the various described methods performed by the device in which the processor is
included. The modules may be implemented using software and/or hardware.,

[0082] Numerous additional variations on the methods and apparatus described
above will be apparent to those skilled in the art in view of the above descriptions. Such
variations are to be considered within scope. The methods and apparatus of various
embodiments may be, and in various embodiments are, used with CDMA, orthogonal
frequency division multiplexing (OFDM), and/or various other types of
communications techniques which may be used to provide wireless communications
links between access nodes and mobile nodes. In some embodiments the access nodes
are implemented as base stations which establish communications links with mobile
nodes using OFDM and/or CDMA. In various embodiments the mobile nodes are
implemented as notebook computers, personal data assistants (PDAs), or other portable
devices including receiver/transmitter circuits and logic and/or routines, for

implementing the methods of various embodiments.



wherein said neans for hopping tones hops said first set of tones
over time in a synchronized manner in the sector pair. 22. A
conput er readabl e nedi um enbodyi ng machi ne executabl e i nstructions
for operating a base station to performa nmethod, the base station
being a base station in a sectorized B®ll, each sector being adjacent
at | east one other sector in the cell, adjacent sectors formng
sector pairs, said base station being coupled to a nulti-face
antenna, each face of said antenna(e*¥™8ponding to a different
sector of said cell, said sectors being timng synchronized, the
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~appar atus conpri si ng:
sector pair state.

2. The method of claim |, wherein communicating with said at least one wireless terminal
in MIMO mode using said number of antenna faces, comprises:
communicating with said at least one wireless terminal in MIMO mode using at least two

antenna faces.

3. The method of claim 2, wherein communicating with said at least one wireless terminal
in MIMO mode using at least two antenna faces, comprises:
communicating with said at least one wireless terminal in MIMO mode from at

least two sectors of said base station, wherein said base station has 3 sectors.

4, The method of claim I, further comprising;
allocating a first set of tones for communication with a first wireless terminal in said
sector pair state, the first set of tones being allocated in each of a first and second sector of said

sector pair.

5. The method of claim 4, wherein said first set of tones are hopped over time in a

synchronized manner in the sector pair.

0. The method of claim 4, further comprising allocating said first set of tones to a second
wireless terminal in said first sector during at least a portion of time in which said first set of

tones are allocated to the first wireless terminal.



a processor configured to: mai ntai n i nformation,
for a plurality of wireless termnals in a sectorized cell
indicating that at | east one wireless termnal is in a sector pair
state; and comuni cate with said at | east one
wireless termnal in M MO node using zx nunber of antenna faces in
response to determning that said at | east one wireless termnal is
in said sector pair state. 31 25. The apparatus of claim 24,

wherein said processor is further configured to al l ocate
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onées belng al
each ofnda factosbaidmdiesecond sector of said sector pair; and hop said
first set of tones over tine in a synchronized manner in the sector

pair. 26. A nethod of operating a wireless termnal in a sectorized

cell, gach ‘Fﬁ&&l@ﬂho@@fagln@@',hﬁﬁe’?é}ﬁ s@d chRAShicANR 1961{}&‘65 sector in the
cell, adjacent sectors formng sector pairs, the cell including a
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sai d sectors bei synchroni ze conprlsrng
corresponding to sald second sector; and

combining the signal received from said first antenna face with the signal received from
said second antenna face; and

extracting a signal corresponding to one of said first and second wireless terminals from
said combined signal to recover at least some information transmitted by at least one of said first

and second wireless terminals.

9. The method of claim 8, further comprising:

canceling the extracted signal from the signal received on one of said antenna faces to
generate a processed signal; and

recovering information communicated by the second wireless terminal from said

processed signal.

10.  The method of claim 1, wherein communicating with one of said wireless terminals
includes transmitting the same information from each the antenna faces of a sector pair to a first

wireless terminal.

11.  The method of claim 10, wherein communicating includes transmitting different
information to first and second wireless terminals using the same set of tones and using both
antenna faces of an antenna pair at the same time, said first and second wireless terminals each

being in a sector pair state.

12.  The method of claim 1, further comprising:
receiving path loss information corresponding to a first antenna face in an antenna face

pair;



mai ntai ning i nformation indicating whether said wireless termnal is
In a sector or sector pair state; and comuni cating with said
base station in one of a M MO node of operation and a nonM MO node of
operation, the node of operation used for comunicating being a
function of whether said maintained i26 ormati on indicates said
wireless termnal is in a sector or sector pair state. 27. The

met hod of claim 26, wherein communicating wth said base station in a
M MO node ofeceipiag apibdessiinioidios cogpmgnding [easpcondinteing djceds saie piipngl
ant enn s icating with two adj acent base station antenna faces.
28. Thga%er’ré?l%gof claim 27, wherein communicating with said base
station in detbiviingiideaidofiradee tatiirh isfanrat aenr stne otiskesor psir Bigtecbabddraitthe
set of tones f Co ni.cating with both antenna faces of said two
adj aceﬁ‘icelﬁﬁ‘iﬁatgﬁc’éf f"ggf%'éﬁtl‘f”é'nna faces during the same tine. 29. The
met hod of claim 27, wherein said base station has 3 sectors. 30. The
met hod of claim 26, wherein said wireless termnal is in a sector
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14. The method of claim 2, wherein said base station is a base station in an OFDM system

and said timing synchronization is OFDM symbol time synchronization.

15. A base station in a sectorized cell, each sector being adjacent at least one other sector in
the cell, adjacent sectors forming sector pairs, said base station being coupled to a multi-face
anienna, each face of said antenna corresponding to a different sector of said cell, said sectors
being timing synchronized, the base station comprising:

a wireless terminal state information maintenance module for maintaining information,
for a plurality of wireless terminals in said sectorized cell, indicating that at least one wireless
terminal is in a sector pair state; and

a communications module, operatively coupled to said wireless terminal state
information maintenance module, for communicating with said at least one wireless terminal in
MIMO mode using a number of antenna faces in response to determining that said at least one

wireless terminal is in said sector pair state.

16. The base station of claim 15, wherein said communications module is operative to
communicate with said at least one wireless terminal in MIMO mode using at least two antenna

faces.

17. The base station of claim 15, further comprising;
a tone allocation module for allocating a first set of tones for communication with a first
wireless terminal in said sector pair state, the first set of tones being allocated in each of a first

and second sector of said sector pair.



base station antenna and a second antenna face of said nulti-face
base station antenna, said first and second faces being adjacent.

31. The nethod of claim 30, wherein said first set of tones are
hopped over time in a synchroni zed manner in the sector pair. 32.
The net hod of claim 26, further conpr2®ing: transmtting path |oss

i nformati on corresponding to a first antenna face in an antenna face
pair; transmtting path loss information corresponding to a
second antenna face in said antenna face pair, wherein said first and
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base station antenna faces g adj acent; an
corresponding to said first sector and for receiving a signal on said first set of tones from a

second antenna face corresponding to said second sector; the base station further comprising:

a combiner module for combining the signal received from said first antenna face with
the signal received from said second antenna face;

an extraction module for extracting a signal corresponding to one of said first and second
wireless terminals from said combined signal to recover at least some information transmitted by
at least one of said first and second wireless terminals;

a cancellation module for canceling the extracted signal from the signal received on one
of said antenna faces to generate a processed signal; and

an information recovery module for recovering information communicated by the second

wireless terminal from said processed signal.

20. A base station in a sectorized cell, each sector being adjacent at least one other sector in
the cell, adjacent sectors forming sector pairs, said base station being coupled to a multi-face
antenna, each face of said antenna corresponding to a different sector of said cell, said sectors
being timing synchronized, the base station comprising:

means for maintaining wireless terminal state information, for a plurality of wireless
terminals in said sectorized cell, indicating that at least one wireless terminal is in a sector pair
state; and

means for communicating with said at least one wireless terminal in MIMO mode using a
number of antenna faces in response to determining that said at least one wireless terminal is in
said sector pair state, said means for communicating operatively coupled to said means for

maintaining wireless terminal state information.

21.  The base station of claim 20, further comprising;



determ ning path loss information as a function of said power
measurenent. 34. The nmethod of claim 27, wherein said wreless
termnal is a wireless termnal in an OFDM system and said tim ng
synchroni zation is OFDM synbol tinme synchronization. 35. A wreless
termnal for use in a sectorized cell30each sector being adjacent at

| east one other sector in the cell, adjacent sectors form ng sector
pairs, the cell including a base station coupled to a nulti-face
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22. A computer readable medium embodying machine executable instructions for operating
a base station to perform a method, the base station being a base station in a sectorized cell, each
sector being adjacent at least one other sector in the cell, adjacent sectors forming sector pairs,
said base station being coupled to a multi-face antenna, each face of said antenna corresponding
to a different sector of said cell, said sectors being timing synchronized, the method comprising:

maintaining information, for a plurality of wireless terminals in said sectorized cell,
indicating that at least one wireless terminal is in a sector pair state; and

communicating with said at least one wireless terminals in MIMO mode using a number
of antenna faces in response to determining that said at least one wireless terminal is in said

sector pair state.

23.  The computer readable medium of claim 22, further embodying machine executable
instructions for:

allocating a first set of tones for communication with a first wireless terminal in said
sector pair state, the first set of tones being allocated in each of a first and second sector of said
sector pair; and

hopping said first set of tones over time in a synchronized manner in the sector pair.

24, An apparatus comprising:
a processor configured to:
maintain information, for a plurality of wireless terminals in a sectorized
cell, indicating that at least one wireless terminal is in a sector pair state; and
communicate with said at least one wireless terminal in MIMO mode
using a number of antenna faces in response to determining that said at least one wireless

terminal is in said sector pair state.



a M MO nodul e for communicating with said base station in a M MO node
of operation; and a non-M MO node nodul e for conmmunicating with
said base station in a nonM MO node of operation. 36. The wireless
term nal of claim 35, wherein conmunicating with said base station in
a M MO node of operation includes usiflg at | east two wirel ess

term nal antennas comunicating with two adj acent base station
antenna faces. 37. The wreless termnal of claim36, wherein
comuni cating with said base station in a M MO node of operation
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first and second faces being adjacent. 39. The wireless term nal of
claim 38, further conpri sing: stored information indicating
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at least one other sector in the cell, adjacent sectors forming sector pairs, the cell including a base
station coupled to a multi-face antenna, each face of said base station antenna corresponding to a
different sector of said cell, said sectors being timing synchronized, the method comprising:

maintaining information indicating whether said wireless terminal is in a sector or sector
pair state; and

communicating with said base station in one of a MIMO mode of operation and a non-
MIMO mode of operation, the mode of operation used for communicating being a function of
whether said maintained information indicates said wireless terminal is in a sector or sector pair

state.

27. The method of claim 26, wherein communicating with said base station in a MIMO mode
of operation includes using at least two wireless terminal antennas communicating with two

adjacent base station antenna faces.

28. The method of claim 27, wherein communicating with said base station in a MIMO mode
of operation further includes using a first set of tones for communicating with both antenna faces

of said two adjacent base station antenna faces during the same time.
29, The method of claim 27, wherein said base station has 3 sectors.

30.  The method of claim 26, wherein said wireless terminal is in a sector pair state: the
method further comprising:
recetving tone allocation information indicating that said wireless terminal has been

allocated a first set of tones for communication with both a first antenna face of said multi-face
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i npl ementing tone hopping, wherein said first set of tones are hopped
over time in a synchroni zed manner in the sector pair. 40. The
wireless termnal of claim35, further conprising: a
transmitter for transnitting path | os&information corresponding to a
first antenna face in an antenna face pair and for transmtting path

| oss ipformation corresponding to second antenna face in said .

ant enn asr?ataéwbaliﬂ?r}nwg APTPI ANTES st LA WEBTAEE Bine YRR B8 Saiddirst
adj acenfq @b &MAsesRGRNdjRAM. @ state information recovery nodule for
recovering froma received signal a base station determ nation

i ndi cating whether said wireless termnal is to be in an a sector
state se I . ef 13 ' ' 1pation
s basel upeh® PelBl bLIELFy ST B b BERARSL EhoAR SELALAL AT

t er m nayrchronized nanpeanie therseastwadent nodul e for perform ng a power
measurenment of a signal received on a tone during a period of tine

during which a first base station antenna face transmts a pil ot

si gnal 39n said i GFethid 23Rone Radeis@apt enna face does not transmt
on said tone, said first and second base station antenna faces being

adj acent ; afapsmitting pathdegshinfogsafiogepaesponding ha Ftstuitennp drcede e pitpiiardece
pat h Igag information as a function of said power neasurenent.
transmitting path loss information corresponding to a second antenna face in said antenna
face pair, wherein said first and second antenna faces are adjacent antenna faces; and
receiving a base station determination as to whether said wireless terminal isto be in an a

sector state or sector pair state, wherein said base station determination is based upon received

path loss information from said wireless terminal.

33.  The method of claim 32, further comprising:

performing a power measurement of a signal received on a tone during a period of time
during which a first base station antenna face transmits a pilot signal on said tone and a second
base antenna face does not transmit on said tone, said first and second base station antenna faces
being adjacent; and

determining path loss information as a function of said power measurement.

34, The method of claim 27, wherein said wireless terminal is a wireless terminal in an

OFDM system and said timing synchronization is OFDM symbol time synchronization.

35. A wireless terminal for use in a sectorized cell, each sector being adjacent at least one
other sector in the cell, adjacent sectors forming sector pairs, the cell including a base station

coupled to a multi-face antenna, each face of said base station antenna



41. The-wireless termnal of claim40, wherein said wirel ess term nal

is awr nal in an OFDM system and said tinmn
synchronﬁgg??ogﬁgels? OFDM synbol tinme synchroni zati on. ECTIR&OOSIOFSM

termnal for 'use in a sectorized cell, each sector being adjacent at
| east one other sector in the cell, adj ent sectors form ng sector
pairs, the cell including a base station coupled to a nulti-face
antenna, each face of said base station antenna corresponding to a

different sector of said cell, said sectors being timng
synchr oni z&etrespRBdipg foup differend senterzat seigrfisHi sgichigetors being H@m&smbromzed

mai nt ai ni ng,stALE st%ﬁﬁﬂ%hﬂﬁs{ngs mai ntai ni ng i nformation indicating

whet her sal W re ess term In a sector or sector pair stafte;
a plurality of atstatemsdrranen efaimeainse fmotlule doli @b intudniet adbihonidg ieditaing

waves and ) overing, el.ectromagneti c waves; 35 means
f or determr‘zﬁﬁeﬂkﬁr% Wﬁ'@e%'ﬁ‘a”&i' 1SN & SECPTATHEHAT PHESERIS: operate in a

M MO or non- M Mp e, Qff 1RRERAL I ON as a function of said maintai ned
i nformation indicating whether said wireless termnal is in a sector
or sector pair stagds;detesaisitibo modolerfond@aminiggwitethes aiid Wordess strativiad is
'na MM gcpgfere%e g Mlﬂd) or hon-RﬂMO mode of operation as a function of said maintained
information indicating whether said wireless terminal is in a sector or sector pair state;
a MIMO module for communicating with said base station in a MIMO mode of
operation; and
a non-MIMO mode module for communicating with said base station in a non-

MIMO mode of operation.

36.  The wireless terminal of claim 35, wherein communicating with said base
station in a MIMO mode of operation includes using at least two wireless terminal

antennas communicating with two adjacent base station antenna faces.

37. The wireless terminal of claim 36, wherein communicating with said base
station in a MIMO mode of operation further includes using a first set of tones for
communicating with both antenna faces of said two adjacent base station antenna faces

during the same time.

38.  The wireless terminal of claim 33, further comprising:

a tone allocation determination module for determining from received signals
that said wireless terminal has been allocated a first set of tones for communication with
both a first antenna face of said multi-face base station antenna and a second antenna

face of said multi-face base station antenna, said first and second faces being adjacent.

39.  The wireless terminal of claim 38, further comprising:
stored information indicating tone hopping corresponding to at least one base

station; and



means for comunicating with said base station in a non-M MO node of

oper at i ORyg 2¢b8s0k8e Wi rel ess termnal of claim42, whergifusioos/064842
comuni cating with said base station in a M MO node of operation

i ncludes using at least two of said plurality of at |east one of
means for radiating el ectromagneti c wav and neans for recovering
el ectromagneti ¢ waves comuni cating with two adjacent base station
antenna faces. 44. The wireless term nal of claim43, wherein

conmuni cating with said. base station in a M MO node of operation
further incl Ude SIHAEPRERRGRe Q8 ImBlemeBiRg oR horRRICESY FHg i ot of

bot h ant enpaef #6edppld SRk BrdcR 1 30hAFGLediRSE s tithk Q1@ YgnNna faces
during the sane tine. 45. The wireless termnal of claim42, further

conpri si ng: means for determning tone allocation for

determ ni ng,fromrecejved si that .said wireless termnal has
been al | och'ed ?Wﬁrglesgwpﬁloﬂ@? %@%ﬁ%‘?ﬁ‘ﬁ‘?’_&%gon with both a
first antenna faeen@hinsafod trabdrhiktifoaseh R8BS B fstdkioR BoRepBRMAg 8N4l figkt
second antenna face of said nulti-face base station antenna, said

first and sdewndasnines aenpyfegjpatend for tresmitioppthiess nferatisne
medi um enbe&lq%sgg?agggw s[‘?ecgﬁc?&n%rﬁg' Bod PREIUGInR0 % cE Elirlxggn%:rgllqus,gfd' % dhd

nmet hod of oOper a wreless rmnal” 1Tn a sectorl ze ea

sector bei pgoad ey fagds dreadhccpnantoilaghcsesidor in the cell, adjacent
sectors form ng sector. pairs, the cell _ including a base station
coupl ed to a nuffielsiglumaterreayers aduledoeraspvaiiedionn g accsivadisigmal a base

antenna cofd speRdfatdd iﬁdigétfrfzge@ﬁaﬁﬁ%gﬁt&%dQ s 1518 he i§3h D sector
sectors being timng synchroni Zed, the nmethod conpri sing:
mai nt ai ni ngtaterir cectat padnstatadiieatinngiditast ftetiorsddteminatioh és baseé npomekeived
in a sector pr,Sector aiir state;. and 36

path loss information from said wireless terminal;

a power measurement module for performing a power measurement of a signal
received on a tone during a period of time during which a first base station antenna face
transmits a pilot signal on said tone and a second base antenna face does not transmit on
said tone, said first and second base station antenna faces being adjacent; and

a path loss determination module for determining path loss information as a

function of said power measurement.

41. The wireless terminal of claim 40, wherein said wireless terminal is a wireless
terminal in an QFDM system and said timing synchronization is OFDM symbol time

synchronization.

42. A wireless terminal for use in a sectorized cell, each sector being adjacent at
least one other sector in the cell, adjacent sectors forming sector pairs, the cell including
a base station coupled to a multi-face antenna, each face of said base station antenna
corresponding to a different sector of said cell, said sectors being timing synchronized,
the wireless terminal comprising:

means for maintaining state information for maintaining information indicating
whether said wireless terminal is in a sector or sector pair state;

a plurality of at least one of means for radiating electromagnetic waves and

means for recovering electromagnetic waves;



comuni cating with said base station in one of a M MO node of

oper at i oRy@AghsAase@n- M MO node of operation, the node of pepekaiosfdissz
used for commruni cating being a function of whether said maintained

information indicates said wireless termnal is in a sector or sector
pair state. 47. The conputer readable ggdium of claim 46, wherein
communi cating with said base station in a M MO node of operation

i ncludes using at least two wireless term nal antennas comuni cating

ith two adj t. b tati tenna. f . 48. Th t
Feadabl e medi TSP OREFIRRNRG SRgnrIrs A il D SIMIMO

station i noandd-MIMOadebf opanmdd A fMEAREST shiichMdBMmdShdemaid I st
set of tones for communicating with both antenna faces of said two

adj acent baxkcatingwhethen prié mislass eeminglisiing sedier erawetor pajestate49.  An

appar at us conpri sl ng: roce [ nfiqured ta:. .
oyt ai i nf o mite B6or SRR ARAGEABR NS el in 22O rogs oongration;
or sector padr state; and comuni cate with a base
station in one of a M MO node of operation and a non-M MO node of
operation, the MS38s Br coparaicebre Wik suddasespamn ey Yo mgdeof
function of, whesher said maintained information indicates said
appar at us P2“FN"a sector or sector pair state. 50. The apparatus of
cl aim 49, wherein communi cating with said base station in a

M MO node & operation includes_ usjng at |east two antennas .

conmuni cat |2 g W ﬁ“‘ilﬁﬁ&s?:l&ﬁr@ér@ﬁf’faé%g%t‘ﬂﬁr%ﬂ COMPrBIRHERG Wi said basc
station in a MIMO mode of operation includes using at least two of said plurality of at
least one of means for radiating electromagnetic waves and means for recovering

electromagnetic waves communicating with two adjacent base station antenna faces.

44,  The wireless terminal of claim 43, wherein communicating with said base
station in a MIMO mode of operation further includes using a first set of tones for
communicating with both antenna faces of said two adjacent base station antenna faces

during the same time.

45,  The wireless terminal of claim 42, further comprising:

means for determining tone allocation for determining from received signals that
said wireless terminal has been allocated a first set of tones for communication with
both a first antenna face of said multi-face base station antenna and a second antenna

face of said multi-face base station antenna, said first and second faces being adjacent.

46. A computer readable medium embodying machine executable instructions for
mmplementing a method of operating a wireless terminal in a sectorized cell, each sector
being adjacent at least one other sector in the cell, adjacent sectors forming sector pairs,
the cell including a base station coupled to a multi-face antenna, each face of said base
station antenna corresponding to a different sector of said cell, said sectors being timing
synchronized, the method comprising:

maintaining information indicating whether said wireless terminal is in a sector

or sector pair state; and



wherein communi cating with said base station in a M MO node of

oper at i oRyH ddshesrst ncl udes using a first set of tones fpeET/us2008/064842
comuni cating with both antenna faces of said tw adj acent base

station antenna faces during the sane tineg; wherein said first

set of tones are hopped over tinme in a gynchronized manner in the

sector pair 37 wherein said base station has 3 sectors; and

wherein said first set of tones are hopped over tine in a

synchroni zed mggr%{nulmr};a%irrfge w%tﬁ%gi%rbagéa Sthtion in one of a MIMO mode of operation and
a non-MIMO mode of operation, the mode of operation used for communicating being a
function of whether said maintained information indicates said wireless terminal isin a

sector or sector pair state.

47.  The computer readable medium of claim 46, wherein communicating with said
base station in a MIMO mode of operation includes using at least two wireless terminal

antennas communicating with two adjacent base station antenna faces.

48.  The computer readable medium of claim 47, wherein communicating with said
base station in a MIMO mode of operation further includes using a first set of tones for
communicating with both antenna faces of said two adjacent base station antenna faces

during the same time.

49.  An apparatus comprising:
a processor configured to:
maintain information indicating whether said apparatus is in a
sector or sector pair state; and
communicate with a base station in one of a MIMO mode of
operation and a non-MIMO mode of operation, the mode of operation used for
communicating being a function of whether said maintained information indicates said

apparatus is in a sector or sector pair state.

50.  The apparatus of claim 49,

wherein communicating with said base station in a MIMO mode of operation
includes using at least two antennas communicating with two adjacent base station
antenna faces;

wherein communicating with said base station in a MIMO mode of operation
further includes using a first set of tones for communicating with both antenna faces of
said two adjacent base station antenna faces during the same time;

wherein said first set of tones are hopped over time in a synchronized manner in

the sector pair
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wherein said base station has 3 sectors; and
wherein said first set of tones are hopped over time in a synchronized manner in

the sector pair.



