SECTORI ZED BASE STATI ONS AS MULTI PLE ANTENNA SYSTEMS

RELATED APPLI CATI ONS [ 0001] The present application
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Application S. N 60/940,658, filed May 29, 2007 titled

" SECTORI ZED BASE STATI ONS AS MULTI PLE ANTENNA

SYSTEMS', which is assigned to the assignee of the

present application and which is hereby expressly
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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.



station antenna M MO but, a priori, it is known that

nobiles typically see only one base station antenna or
W@2008450087 base station antennas, e.g., antennaPCHUS2008/064842

antenna face B, antenna face C or antenna face pair

AB, antenna face pair BC, antenna face pair CA -

corresponding to six differenk channel type

conditions. A nmobile in AB, BCor CAis considered to

be in a sector pair state and can be operated to
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states for nobiles isolated to one sector. [0008] An
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[0007] The system idea is characterized by the existence of MIMO states across
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



information indicating whether said wreless term nal

is in a sector or sector pair state. The exenplary
woreaoRosh76T operati ng the base station further PORPR1088664842

communi cating with one of said wireless term nals

usi ng a nunber of antenna faces determ ned by the

state corresponding to said wdreless term nal. [0009]

An exenplary base station in a sectorized cell, each

sector being adjacent at |east one other sector in the
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one of a M MO n%de of operation and a non-M MO node of
apks carpnpicativms mpeielofor opemanicenngiwet ohopf said wircless terminals

et BB BT Ra o Hareal e R Cfeaflding tosgid wirless

feefAanal is in a sector or sector pair state. In

various enbodi nents comunicating wwth a nmulti-sector
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function of said nmaintained information indicating
bisetstatipn sedter antenna faces using at least some of the same tones, 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



wireless termnal is in a sector or sector pair state;
a M MO nodul e for communi cati ngwith said base station
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nodul e for conmunicating with said base station in a
non- M MO node of operation. [0011] Wil e various
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b dewrat osclifbbdlhibh @lfgvs3 is a drawi ng of an
exenplary wireless termnal, e.g., nobile node, in
accordance with various enbodi nents. [0015] Figure 4
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E’oar?ﬁ?ﬁﬁiﬁ?‘?eo‘ﬁlﬂbf’arlﬂ“éw@og’ﬂl% Figure 5B is a flowhart
of gpoyfenploaty2 Bl d19dif o fARRLAhH AL BasWhtaBbEeSupled to a multi-
termnal in accordance with various enbodi nents.”
fao0 tetkiveiagienas aigl amdltiplé facu senanieamxmrmphacgorfdnvOwith various
signaling in accordance with various enbodi nents
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a bager4t arigare Yisid drgwig F aRdkém a%@ﬁ@l_eﬁt@ltﬂliﬁﬁﬂ_, e.g., mobile

adj acent sector antenna faces. [00I8] Figure 8 is a
m@wm@cpﬂdlam@twéln vergpusxerboansatsi r | i nk resources
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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 various embodiments.

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

sectors.



sectors. DETAI LED DESCRI PTI ON [0020] Figure 1 is a

drawi ng of an exenplary w rel ess comruni cati ons system
wao®s/1807§7 , a nultipl e access orthogonal frequReiyyS2008/064842

division nultiplexing (OFDM wi rel ess conmmuni cati ons

systemin accordance with various enbodi nents.

Exenpl ary wirel ess system 1005i ncl udes a plurality of

base stations including nulti-sector base station 1

102. Base station 1 102 is coupled to other network
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., and/or the Internet via
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region 116. Base station 1 102 is a three sector base
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Wreless co ni cat’l ons system
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t hi s.exanpl e, exe Iary rel ess t als 124,
Reluslings 5 baggpstagiong towr %Xéllé?)l @wh@ 1@2}5 aces @VI Pf@ﬁ aptenna
£eu @h@da bRe D@6 %c?&r'Epﬁllo&uQQ68 %%Mﬁie?ﬁc%%vlﬁl I4or@Parftenna

poi nt network attachnent. Wi 1 is currently in a
fectl 20, aslti atbesoftatopescator 6rmadide il 0 wbivininictfatds nfgthmet:tmr BSintenna

A3 A EERERS HA RS S8 B

eRejration and is conmmunicating with BS 1 102 via
antenna face 118 as illustrated by arrow 136 and via
ant df®&l]f aEecrplaryagirglassi commeeniensions sysign1 380 alygrimlydgs a plurality

G2 B Bt A5 tR ALA0, Al formins

{(WITust24amet 2 b}26 AWITOV] 284;0?&7711 adi 30] WTast EIl)naae taeantly23upled to base
indicated by arrow 142. WI 4 is current i; in a sector

pabion 5143 andhysinghBS At i08ris ameint of pefmietinpitaehmegt WilH isSurrently in
;'9 ‘[6’1J s@at@gf aﬁlo a8 1%%03111ﬁﬁmc£t cﬁéégt eggdi R)Q 5 LY %%V%lzo as

Vi a ant na ace as 1 n by arr ow
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g(f)r{lnlg}ug{rllljtc%r%{:’gljvg §r]r 5@8\11% g%t%%nay tLace ?{]é as 1 %stfra?ecde by aI’I‘OV\? s136 and via
antenna face 122 as 1ndlcated by arrow 138. 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



[0022] Now consi der an exanple, WI 2 and WI 3 are both
in a sector pair state corresponding to sane sector
W@2008/15B 1 102 may, and sonetines does, all ocCBEBUS1088/064842
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and sector C by both WI' 2 and WI3 for at |east sone
signaling. W 4 130 is in a séctor pair state and WI 5
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[0026] Wireless communications module 220 communicates with a plurality of
wireless terminals, wherein communication with an individual wireless terminal uses a
number of faces determined by the state corresponding to the wireless terminal. For
example, if the communication is uplink communication and the wireless terminal being
communicated with is in a sector state, one antenna face of receive antenna faces (208,
210, 212) is used; however if the wireless terminal in a sector pair state 2 adjacent
receive antenna faces are used, which is one of receive antenna face pairs (208, 210),
(210, 212) and (212, 208). Continuing with the example, if the communication is

downlink communication and the wireless terminal being communicated with is in a



conmuni cated with is in a sector state, one antenna

face of receive antenna faces (208, 210, 212) is used;
whomsnsn7sTf the wireless terminal in a sector P@i/DS2008/064842

state 2 adjacent receive antenna faces are used, which

Is one of receive antenna face pairs (208, 210), (210,

212) and (212, 208). Continuifig with the exanple, if

t he conmuni cation is downlink conmuni cati on and the

wirel ess termnal being communicated with is in
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Q'].Di Hckived 1%5]@1&%1@%@@6&41 Wﬂeﬁ%&eﬁﬁ[ﬂﬂsﬂ HceivBe®BHMEN22 receives a
nmodul e 222 receives a signal using the sane set of

sighad s1sing dhe sty setip Blonet fremten ndiapent esten@plres: i (Gpesatisis of
{e%&%l P/ 1%5%11{[9 g%f ?nc?u%% ré&?w# 1{gﬁglel VI P 1%t fet %f %rﬂgé fr81£111 f?rst antenna
Irst set O ace, €e.0.,

ones from Hehna

aiet o parft@ta f26308¢ chrf@p@ﬁmig ght Arst B&tdr, a5t comeair@tly receiving
and concurrently receiving a signal on_the first set
6ﬁ1gf1%)‘r9élsth$ FETnsetiod tanee &iom Hasesond aptseea fase.g-2., gyieadace 210,

to the second sector. [0028]
Bﬁ9 PVer %%’B §§gggg&$&b receives froma wreless
t er OR8] pRtévivossodutd Zi2mHtd eocicor fr@s pondilesy términal path loss
b 55 S0 S B B e SR o S5l hceiver modul
oy fe%&pgs‘WJtW st thfrnbdiiof LoABIBRNRE tAE Birdt AnRAALALA T #f&na face

pair and path loss information corresponding to a
p@tmmﬁmﬁhksmnébﬂmﬁenwnntnmnémg@mmaamad@nmamr&C€oﬂhemﬁmma

fa)ég Eglke]s:%r?%va\lnm es\’)?lr %% r|‘,Térpn{ilnal e bbeesﬁciatte(lil ?nt £ pegio% such that it can
receive downlink signals from both transmit antenna face 214 and transmit antenna face
216, and the wireless terminal receives pilot channel signals from each antenna face
(214, 216) and generates a channel condition feedback report conveying path loss
information, which is transmitted in uplink signals and received by receiver module
222. In some embodiments, the received path loss information is a power measurement
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



recei ve downlink signals fromboth transnmt antenna

face 214 and transmt antenna face 216, and the
wWoRMs185S7 t er mi nal recei ves pil ot channel si gnBCBHUS20081064842

each antenna face (214, 216) and generates a channe

condi tion feedback report conveying path |oss

information, which is transm 8ted in uplink signals

and received by receiver nodule 222. In sone

enbodi nents, the received path loss information is a
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Second séctor Via a second transnit antenna face,
sai qoe®gonthanirerRsarimetitbehsdh@e}aeenta malticketior IFDM
antenna face, corresponds, in tinme and frequency to |
HANSH R i ConBled fQ awkthfatce HEn$mit Ant§aRaR06 g hichdhepase station
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FUFGTPRRIRE topy i r%&f‘@tqrrogﬁ%l Inaﬁhtwalm%@eem odjmep, the sectors

£1%Q§mhg Mdmfbﬁt RARide LRGN rdRAR dndhfta fa%% sz%% gqu)
sai d antenna 206 corresponding to a different sector
ofrreape® fo.settnr (il ,@xenpicarglye tnoainadaes (2 He2 s®aborspond to a

B et a5 B X e B el 8 65 Bcbapnpad o

Bcokd secfcﬁ’gﬁﬁ’(‘otf'(éé@{oy B £Nats8HBACH; %‘ﬁ%ﬁn& 2akds (24%6214) correspond to a
correspond to a first sector pair of (sector A and

heiditsoptoBpair efnisetionsC pad exstqr2De, Oergions of wsslssndansmiger module
?aclglgﬂl(i%iéﬁ&ilitﬁg ({OWI‘IIII].(( fﬁ%%%rto w11%?e%s RGN 1§8r ex% Ith

corresp sect or

{rs@ediner odind 2364 andomdtessalok g iSinsthit W ﬁhﬁ&ﬁformatlon from
transmtter nodul e 224 incl ude transnittin downl i nk .
S Althe andenpp faqes 852 pesiarNgH) C-2FanterNRiFprsel 13 RED, to a first wircless

{e%l?ﬁ[” bh %Wlﬁeg %hﬂ'e &ﬁﬁmﬂ@éﬁn&dﬁ@%@&ggﬁg Hifferent

transnmt 't same [ nformation fromeach o e antenna
frdcresmtioh t@fisse amcbxecpmi Mrek%:sgtermmalselsmg thaces @ﬂ.éf toAdgnd using
%o a flrséltc | ess term nal ? é? 4 t he
PHAeiHRY teéméﬁalr@?%lﬁéﬁm? g, TG B End pROBRd IRl

{ePmiralsacBEns LR MPaf!seRS term nal s using the sane
set of tones and using both antenna faces of antenna

pai r0830]t hBowstares 282 meludsai Wir¢lessgernand s¢ae orioknvdtioe Inesistenance

L eEhrHe 6@6 2 000 gllocatlgg rnolzliuﬁe 293%Ct Bone %%]Ip]gmg tmaotd%Ie 240, a combiner

module 242, an extraction module 244, a cancellation module 246, an information
recovery module 248, a state determination module 250, and a symbol time
synchronization module 252. Wireless terminal state information maintenance module
236 maintains information indicating whether a wireless terminal is in a sector or sector
pair state for each of a plurality of wireless terminals in the base station's cell which are

using the base station as a point of network attachment.



[0030] Routines 232 include a wireless termnal state

i nformati on nmai nt enance nodul e 236, a tone all ocation
wore@al1807288, a tone hoppi ng nodul e 240, a conbPEEDS2008/064842

nodul e 242, an extraction nodul e 244, a cancell ation

nodul e 246, an information recovery nodul e 248, a

state determ nation nodul e 250, and a synbol tine

synchroni zati on nodul e 252. Wreless termnal state

i nformati on mai nt enance nodul e 236 nai nt ai ns

i nf Qo Ofoh et aEIBoMNEDBSL IS aWs sEk ©$ %n%?fd‘%vﬁ@lless' terminals.

in a sector or sector palr state for each
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e Cor BT bRl o rstar olae R etlgraed tnthe firs

@hﬂel&@@ﬁeﬁﬁmﬁ?ﬁﬁea@ﬁ of DNRS ah PsdbbhELRRY of 8Bt 3. THRNENe

al l ocati on nodul e 238 allocates a first set of tones
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q%’ln ol npsai({ ﬁrs{ % c1.eo1“r durlﬁg hi b3 2)811;‘[ oftt%{] 1. wa gahd first set of
OC&% & I'rs Mﬂre %ern1na In ea ¥

foneSircandcgaronie §6¢ hirlef tcembRCt Diic R8bd wikblesd tefginal is in one
all ocation nodule 238 further allocates the first set

off a a5 Stafoand aweWRAasll ess terminal in said first
t f i
£ Erubaxr Rk Ripohfifbddle PAS hoRbefof tote i F il sGHetiBhged

mammmmthe sthterssefainnek 1 wi Hoe Iegaﬁplb,etbm': happingmiodulo QéO (hbpsaa first set

ctor state .and. a sector ir state. 0032
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éﬂﬂﬂ&&lﬁl‘%ﬂﬂs Zﬁ@fef@f‘ﬁ‘@ﬂ 1ﬁg‘scqlgﬁe§§1%tuﬁ[1§ed)for hﬂl%kczﬁ{dl for E&fznhnk

exanpl e, tone hopping nodul'e 240 hops a first set
signds bl\/se)metanni:@dlmems ttha‘r@vgtglmkhs bopeddt adastesrate mhaan the uplink is

ect of. the cel,l var ous errb
ey 2RR homind Bou isantdms o RGO b afindsigd tones
fnoe[ lo%&%&ﬂaﬁﬁel%trﬁ&ﬁfesto ihdtx8® ?Eys@dﬁbﬂﬂﬂe;ﬂﬁ%ﬁ&for frdi8mission purposes.
ink is hopped at a fas rate than the uplink is

hopr{@Q{B] Toﬁgmhwpm@guw2 capdinss mgtgnﬁb@cqm@son a first antenna face
Wﬁtﬁraes eg%% 609197?&) o8 gco.nd gt%xlgadfa%g nﬁxtr Ctllpg nllo%% }e é efnglcts a

ructure O In exe ones use

tipadl 2 0ir8spodinR i PASESa ﬁ{soﬁﬁﬁdec@mwirelegs teBlivhlefraf A combined
conbi nes a signal received on a first antenna face
tieng frony poRbincr medily d42.dp recoreca Arpstyomsptprmgden transmitted by

@%55@8{1& ﬁillé][ ﬁldzs%goﬂ&/fr ssteﬁm?blg.n @lange%{l &?HQI' P96

to one o a I rst secon wreless termna rom a
cawblis iedkxsiagted |sighe oo o oindigred revotiet en242 of the anenoy ﬁices to

at | east sorredl nf or gag on.transmtt egﬁfy g | east.
Bogy & PRSP %3 JEBHAAURT GFRGLY MopHior4R gocove information
E@lﬂ&lﬁhlc%&i 89 tﬁ'@s@%@d #18cGABRRhS FoIR dRXSbaGt&kisignal

fromthe signal received on one of the antenna faces
to el at Btate ftovessied sidyal 30 datdrovimeatif owincksoiceminal is in a
secgor staté orssegt%% 82\1/11? Sate bryse% o }elceolged path loss information, e.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 includes information corresponding to a plurality of wireless terminals using the

base station as point of network attachment (WT 1 data information 256, ..., WT N



communi cated by the second wireless termnal fromthe
processed signal. [0034] State determ nation nodul e
wQa@sdstrermines if a wireless termnal is in aPGEUSING064842
state or sector pair state based on received path |oss
information, e.g., a channel condition feedback report
corresponding to two adj acentl®sectors. Synbol tine
synchroni zati on nodul e 252 nmi ntai ns synbol timng
synchroni zati on between the different sectors of the
g8hinfofmion 29RPMAEY MRAL /i o h ARG REIQM &k Ql@om{aggﬁ k2,
Data informati on 234 includes wreless term nal
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recovere I nformati’o be| hg commini cat ed 2 an
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mhati on nodul . Sector or sector pai

pdenf adjaccat urammltrefnmnnlatfaom ang4hg prat efdescivadndematiaces to which

jdenti f for a wiireless termnal .i

R0 b sl oliin Sk oh focuit b Fisk S Rfmerian 264

5186 BicHRIcA SRR oh g tiFEANYAVNEID sbbBrsSR@tafensis BIcEs received path loss

corresponds. Sector or sector pair identification

intporatign icomesponds tac IAdpsated trngrspinfasmatioe Aet fogludgs infeymation
%femn%%{& e?et B? {ow?p éaurrelnpﬂ %llgcea%(f) 1.ro VQ ?é gss %1%}11%%1 ltbﬁleto%a Yfocation

nt

mdtelle nzaof aaesct oatlodanel tpmgcaﬁfcoﬁa@en&eb addwenindk Jeacf®nes or an
to which the sector pair state corresponds. Sector or

gRlgkoet phtopes. daht fops wAMsHOR ﬁ%@%ﬁa@qha& top b aargergg face 272 is, e.g.,
fe'%&ﬂ)a{égqﬁ‘f%ghﬂgt%ﬂ%%&é’h %%Eflylh&]lgaﬂ% mh%ﬁfeﬁ 951’?(11@(%1 between a

ant enna faces recelved l'oss informatio
tbantespdactsartdoW TA. Ileatoesi utfmmmtlsetcotmsfpondmg n@@“dzﬁ&nna face 274

i ncl udes_ i nf.o rrat|on|de et .of n

Buf- gegﬁ%a% PleaudT sty brolt Brdfhar of gz anditions
BLevRERh DO RdN kR 2AP W T DS 8LcoRfl aflchREBLEBeih? Q&’jﬁcéh@ Qald first
correspond to a downlink set of tones or an uplink
aftcnmarfes:. R loss odermatibo 1(2@, 2641) i osqddnpaatd dﬂfgrrnmaticm rnodule

PRLEN ORI GrRdR P wEn s VERERRIoERT BBRUR dgencral for

hetweeRrdinal 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 is in
a scctor state.

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

recovery module 248.



1st antenna face and WI 1. Path |oss information
corresponding to 2nd antenna face 274 is, e.g.,
wo e@dbsok? i nf ormati on received from W 1 indi cBET/US2008/064842
channel conditions between a 2nd antenna face and WI
1, the second antenna face being adjacent said first
antenna face. Path loss infornation (272, 274) is used
by state determ nation nodul e 250 in deciding the
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detining synb transmssion timng I ntervals,
gatchnllmgste«bto symolsbsiermingl, and nplnkstiming, strsoper wfamsfion

PTG TR P gay O versm g P FERE RIS uP e e of
s mmtg qatol dWedINARE rédub@igBldeANinksigRAtibA Y ng and/ or
efinin I i nk channel structure including |ogical
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nl‘%ﬁﬁ glal ngpf?t I hriony, ?1%%&?1 At 81?§§en‘€"{‘0é1%r1‘10§§1ﬂ§ *%fformaﬁon is used

o & W el eSS R

fdrticdowetinkrihatie@dploRr. i ncl udi ng i nformation defining
synbol transm ssion timng intervals, groupings of
syntiB940] eFigure 3 iaglrawin agsaCRRIATH WirplgsyiaEmiap300, c.g., mobile

! cgq gﬁf@ctcbﬁlgn% \81%)’ %no-l[fs ﬁ%ﬂggfrﬁ&%'% & %féi'és terrmnal 300 is,

rmat i on al so 1 es ton ppfng 1 ntormation
2¢6 on¢ of thawicdiss earmadil manyy stemdiODfod iFeqire § o eeiplapi wgeless

G A MR R ARG SRR T
Ild'j' BB 120 One &h&r sect®P R 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. In some embodiments, the base station has three sectors.

[0041] Exemplary wireless terminal 300 includes a wireless receiver module
302, a wireless transmitter module 304, a processor 308, user 1/O devices 310 and
memory 312 coupled 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



node, in accordance with various enbodi nents.

Exenplary wireless termnal 300 is, e.g., one of the
wowreehsss’termnal s in system 100 of Fi gure 1.PCT/US2008/064842

Exenplary wireless termnal 300 is for use in a

sectorized cell, each sector of said sectorized cel

bei ng adj acent at | east one other sector in the cell,

adj acent sectors form ng sector pairs, the cel

including a base station coupled to a nmulti-face
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recei ver modul e 302, e. g., an OFDM receiver with M MO

trapudinfarmatien trarsnygediby sansmtier modide dedvalse mielusieg nplink user
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ransm M MO capabilities, is

us eqotm] t Usardro) deviog 0l &. gk nﬁtx@pl@dxﬁe k&pad nasBoard, mouse,
station. Information transmtted by transmtter nodul e
goReTR iy itehess Sprrker. H1BRYi §if origasehio TEEH Y S Aghe wenof
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['oss 1 n tion corresponding to a second antenna
ﬁdaimon nsdrid detiesrid Ofaloe qoaer of winreesi tornsiaaldB00ito sdontari dt least
seco ante a faces are apjacent ant enna f aces.

WPP% ‘?‘E§rP %Wgﬁ]lefst NI b-a HUHIE ASOTIBHITAEOBDESSPL o

i nclipglesy URbifMes 438 ﬁnc@ﬁe@a s%tegmforHﬁ'tlbﬁ‘ ﬁaﬁﬂté}{aﬁlb@module 320, a
channel segnment data. [0044] User |/0O devices 310,

mode detminginapimomedulik 89 adyIIMEynoduld ,32cﬂmum, -MIMO mode module
326, a tone allocation determination module 328, a tone hopping module 330, a state
information recovery module 332, a power measurement module 334, and a path loss
determination module 336. State information maintenance module 320 maintains
information indicating whether said wireless terminal is in a sector state or sector pair
state. Mode determination module 322 determines whether the wireless terminal is to
operate in a MIMO or non-MIMO mode of operation as a function of the maintained
information indicating whether said wireless terminal is in a sector state or sector pair

state.



canmera, swtches, speaker, display, etc., are used to

receive input fromthe user of wireless term nal 300
wa@e@sost7put i nformation to the user of w rel esBCT/US2008/064842

termnal 300. In addition, user 1/0O devices 310 allow

a user of wireless termnal 300 to control at |east

sone functions of the wwrelesg termnal, e.g.

initiate a conmuni cati ons session. [0045] Routl nes 316

i ncludes a state information nmaintenance nodul e 320, a
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[0049] State information recovery module 332 recovers from a received signal a
base station determination indicating whether said wireless terminal is to be in a sector
state or sector pair state, wherein said base station determination is based upon received
path loss information communicated from the wireless terminal to the base station.

[0050] Power measurement module 334 performs 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 tone signal and a second base station antenna face

intentionally does not transmit on that tone, said first and second base station antenna
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identification
communicated 346 includes user data recovered using a MIMO decoding operation of

the receiver module 302 when the wireless terminal is in a sector pair state. Recovered
information being communicated 346 also includes user data recovered using a SISO
decoding operation of the receiver module 302 when the wireless terminal is in a sector
state. Information to be transmitted 348 includes user data to be transmitted which is
subjected to MIMO encoding operations by wireless transmitter module 304, when the
wireless terminal is in a sector pair state. Information to be transmitted 348 also
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.
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[0054] Figure 4 comprising the combination of Figure 4A, Figure 4B and Figure
4C is a flowchart 400 of an exemplary method of operating a base station in accordance
with various embodiments. The base station is, €.g., a base station in a sectorized cell,

cach 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
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[0057] Operation proceeds 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
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sub-step 426 to sub-step 434. In sub-step 428 the base station communicates with said
second wireless terminal using one antenna face. Sub-step 428 includes sub-step 430
and sub-step 432. In sub-step 430, the base station cancels the extracted signal,
obtained in sub-step 424, from the signal received on one of the antenna faces to
generate a processed signal. Operation proceeds from sub-step 430 to sub-step 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,
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firdo0e&id bewbrdep 446 the base station determines whether the fourth wireless

terminal is in the sector state or sector pair state. If the fourth wireless terminal is 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.



sector of sector pair state. In sone enbodi nents, the
second set of tones are hopped over tine in a

W@ 098h8w0AT zed manner in the sector pair. Oper ab¢DHS2008/064842
proceeds fromstep 436 to step 438. In step 438, the
base station allocates said second set of tones to a
fourth wireless terminal in s d first sector during
at least a portion of time in which said second set of
tones are allocated to the third wireless term nals.
50b-5RP8 58 TRAMIBRY-Ste Q@@ Ras%%-s%paét%oﬂle%'aké)ﬁﬂicﬁﬁra?@fn@ts different
second set of tones It) fourth wrel ess term nal
sdomthation $a thedourdr wdabssnfgrrmhel thamﬁletlnfmernamon/\bm@trwndtted to the

d t of t dt h hi rd
o eSS e it AP GE i shednd O Raes Subies bifh sy ofths antenna
yé@atctﬁggﬁﬁéﬁﬁg node B 440 to step 441. [0061] In step

441 the base station comunicates with w rel ess
t er s, Figher Bromprovinaiihic cambonation pﬁF@umaiA pdiFigore 5B is a

ﬁne\{vgha%fc’SSOOt an etxﬁrnpf’é : eﬁlog%rfg erat?n 11%[16@? ‘h 1 @5%Pin accordance

erm ne e corre pon

ﬁf&htvhﬁbllhsadfmly&ldﬁrﬁblﬁ§ SThE&EXBNTMry vatddks %ﬂnmdﬁ}d A1a@8less terminal in a
sub-steps 442, 446, 448 and 452. In sub-step 442, the

prstanized sell sachewiinn RregrdRcontienlcastione oHICE seaita thessll, adjacent
4
Igeﬁg ugnglglrggj%e@ g\é‘ﬁ) ZI% (?epﬁﬁcslggl?lg ba?éjﬁ%ft?c}neﬁ g %%hree sector base

sthiddr, mnuﬁlecatmsamnhhl-fahe aIstaunne, bzrdhcfamf sail Haso stamacimtexfna

t wo ant(ﬁnna f%%[gs to sai th| ag(/lbrel esE term.nal
ERTSORGYes regb ek L sagtoeesiors helag Hrdpgptynghygnized.
ThecRass ?tv@ﬁfél&@ tdefiR %cn@(ﬁs ‘ﬁ‘f‘ﬁ:ﬁﬁ Qo bhi@nhRUNLE l§>u;t)p01rts MIMO

wreless termnal Iis in the sector state or sec
panalingt do garidis cnfhedineents, thasvirelessgsmiigals patt of sn ORDMevireless
sector. state, .then erat o ape;lulceeds from.su

§

Qi Sy ang s Rlarert IR BREShesHRES five wion ar

DEDN BhbbISirhifg ke hs@EEQr (Fﬁé’reftloits@drﬁsam tREBOOPLKAE HRAvireless
proceg%lél from gug& p 446 to sub-step 452. In

tegpingt émomeedtqﬂeatﬁa@élahmitandrprwnﬁmﬁmsmti% \Qnehatmup@joceeds

égﬁrstt%he ﬂi(gf f‘onsé e%(ms EBH S,tseeg) %OVI??? n%g ﬁ%%% 445610 and step

vabasme@tlﬁgh@dbmlsammts to the fourth W reI ess
term nal using one antenna face and_ using the second
set [8964] onbissterReda the Wigeles temynalinsponsepower mepsuigmepts of pilot

fhné s g&lgﬁ aﬁ&‘§@ctocttrﬁ1‘il' B afso rg\%%ﬁig%aﬁl@lﬁd& &B. s%e%'g@%g gH&e 2%5 sub-

W re ess term na ant enna faces
btope b2kl ele wirblesd tepmcﬁ514perfolnms dlipostemedshdomdnit ef baigeal received on a
statian trans s differe ormation to the fourth

I
TF S @8s 5 PR Mg A4S WBIch AT Tges Bl gigna face transmits o
biiGNSH &8l adPa §08nd Bidcdiatoh @hRaSa FRE MtBRlondy BSkstHO® transmit

second set of tones and uses both faces of the antenna
paihat tinct dael Bahand Sepend antenna faces being adjacent. In sub-step 530, the
wireless terminal performs a power measurement of a signal received on a tone during a
period of time during which said second base station antenna face transmits 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



[0063] Figure 5 conprising the conbination of Figure

5A and Figure 5B is a flowhart 500 of an exenplary
woreaoRosh76T operating a wireless term nal in acROr/Us2008064842

wi th various enbodi nents. The exenplary w rel ess

termnal is a wreless termnal in a sectorized cell,

each sector being adjacent at2d east one other sector

in the cell, adjacent sectors form ng sector pairs,

the cell including a base station, e.g., a three

SIEESPENtBAR T2 &L Ald1iR Sep 398 AhEFade Qe oM ahdriit L §I8@nation

each face of said base station antenna correspondi ng

tarapaidifigioenid eatdbasobtatibe antehna, fasaisald Sesttapd scdvail ipgse

timng synchroni zed. The exenpl.a i rel ess .t erm nal
0 USSR BT e CL AP AT Bl < DB SRS path foss
mifeakibR Gorrdpod@in Aehc TFRAAIARN Fe id thsWMiti&l iB8&endently of the
termnal is part of an OFDM wi rel ess communi cations =
BytB desminfatmating cosespendingfto shegssbendeantenas fensdiln gome cabodiments,
08 B G SRR B88l AR PO v
tefidticpatt ab ath Qo fiefdrdftioandrickhdnid g 13 &k RB6hDinbamadscet 0
step 504. Operation proceeds fromstart step 502 to )
stef0&@4, Bewpringy step iy gpger P cdnelbisPrHgrmRsiRn g ongoing
B, uR SRt hhRAIRECH 1A BRGNS chals, QRARtth prlloceds
fremsstpedtEind stepfS0pifbiod recaned sthigraadignrand simal intended for the
si.gpal s. .St{sp 526 jncludes sub-steps 528 and 530, In
wipiseeismBral InsiEngOoethssaraless radtal BReeres Adass Syingr

gRASMh RN 19 viats} SR@lvilRSEINMAMHaPR 1§ bt AL s Wi s & sector pair
period of time during which a first base station

statce Aiha bhgecwattonatesamnirsitian pi based wpmercséigebpatiags snformation from

ecaond base.stati.pn antenna.fa i ntent.i onal | y does
SO rin W b Se R i prks i gpd e oo qrRs: sector state

N8R Pait GRS iRl NG ALIACEBS 504 Whithls §dc@RnIBHRt it §isp 508.

wireless termnal perforns a power neasurenent of a

si gri@i#66] ec i steml>Bh Whichon @cidermiadprarngmneping bpist theavireless
a0 R, R BRSNS A APy SO RghER i oo

sthidtor Qecteadividie f Operatioh prictaiRdidny stdP 668 wodtep § BNSIAistep 514, the
on that tone. Operation, Fr oceeds from step 526 to step
wypless ierpmpbepramunipagewih spid bascreation 9ae opa MM Q@ grde of

i i s ' i r t

b SR AV R B0 R B, bR or TP FIRD o
&@dmuhicatsdrelpeifB4 furichien bbwbethtrathidomaintadnesim fosmptiadhind@stes that

i nformation. . Step 534 includes sub-step 536 .

0t S4By 63 afﬁl%aﬁefé?reﬁsatssé,secm@agé - 3560 SBhinctudes sub-
LEASIH 658 Raf Spd oss information corresponding to said
first basestation antenna face and in step 538, the

basd0&G7at i brsubrstershiitt thepairdledsdsmningl febegkatif tha wireless terminal is in
FOLLSSRANdl no Lo, 520 SPReNd, BaSS. RN ORAMENE be n 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.



station antenna faces being part of antenna pair face.
I n sone enbodi nents, path | oss infornmation
W@ Baohdi ng to the first antenna face is trBCEOB1DE0b4842
i ndependently of the path [oss information
corresponding to the second antenna face. In sone
enbodi nents, path loss inforndtion corresponding to
the first antenna face is comunicated in the sane
report as path loss information corresponding to the
REQANA ﬁﬂ;t 5‘2@) fn{"&@%ﬂ(p Qﬁé&nr@%ﬁs‘%ﬂhﬁgl cto%lrﬁﬁrﬁé’atésox%}rth {H% base
step 5%4, erforned on an ongoi ng basi s,
Wiatri(m 'msasnotneMﬁMﬁhinodt)nf omraiohoe.gs tad 80 asasiegr lmpmatlon ora rnode of

qgls g¥ i on roceedﬁ fron1ste§_FO4 to. S%”E 50
‘P% atfon, o1 adnQdsPfQPsrabion ISing W SF MOF G FICPiEHRiGa
ESBmhiceliBSwith 8 kiHgNAase biatist SRedfdGacd he wirel ess

term nal receives a base station determnation as to
whet[ﬂ%Sl s aR@Iﬁle% foestep 24k i st S4& vthacthis performesleqt &y ongoing

]?;{ ? a r% vly]lr tgrmlﬁ)% rnondto%‘st fr toE'%%nQé‘ sfl(e?nslﬁf h’n?tlon Operation

|on I'S Dased upon receive

prokesdddionOsteh 59mMat ﬁ@ wzrlﬁlr@@anieeﬂb Il‘llefba{ed t0 Blodhtéon information
I nformati on 507, e.g., an indication of either sector

gtended éor tb%mrél@s&ptﬁmmgl anetep; ¥ 2athe Fritoss il secsjycstrac
?&Ué:ﬁﬁ V\l}]lﬁlgﬂﬁlﬁlglofger orl#g éllmaﬂ sﬁﬁ%ﬂré&g ter{n(?rgﬁ ﬁlls l!)éénsdilg@ated a first set

on an ongoi n
of toete sKer é42ﬁnnhﬂdemaibnsttq1 Bt ﬁonﬁmm taﬂoctamdns; atg Jegtone
32 t her ald ess terrlnal isS in.a sector stat§4or
gon p; FIF sad ﬁftlr@ es%ﬁéﬁngla B 6r56‘3%fela?ér 318, %%Ué?p“% 4 the
%ﬁt%féss'at%fjmlnlaf‘re%él@& éﬂ@alldclaﬁoﬂviﬂf@rlrﬁ%%n b Q1 |that sallc\i/l WI\II‘/SIGSS

communi cates W th said base station in one of
mabhamen aklmqatﬁdemﬂrsasem oftoltMor vodeupicabpewathiboth, a first

0 eration used.for communi cation. bei a )
ettt QoA ug SR e R e el e B said
di-ert %§set FtonSRtcAniV shRl fBSSarldeeednddntdnfia meabéﬁ%h@,acem In
state or sector pair st at e. Steg 514 includes substeps

Q

gar@us swdodimernsy the frooerf topcssaip hepped 152 6ime ﬂy@clvmm@ﬁ(ég@nner in
ﬁg n&g@éIFhecks if the wireless termnal is in a
S€ Yate or sector pair state. If the wreless

ter o6y i Bigdei @fs d’reﬁhﬂgcﬁobellugﬁraang e badmfladyrensodir@ent
operati gn proceeds from sub- st 516 to.sub-step 518;

eATFrRePOR iR Bistral PGk lfzig@r@elelaévlflﬁlb}%ﬁmgmbldmm gntennas
%ﬂﬁnﬁg §R02 chltetfng 256{@[9» S&g anﬁﬂﬁ:ah&ﬁ@l 44 He?\lf@eﬁ}lsow%jg §tgﬂld6@e]ptor B

onmmuni cates w t se station in
apenmat faan]20Suld- Wtrefpl Mﬁchudesl a.lﬂﬁSp(ﬂtle 34@&1’&2@1&1@ to antenna 1

4. 1 n sub-step the w ess ter s at
?@%@RJ%%&O@& P%F%%i%é?%f%ﬁ‘?n ‘@rﬁ%%mi‘g] 5@3 RIGTAE o
&Ihﬁuhl\e@ncﬁﬁl 136 ®RLwRADEs Sk AIINARBPESARANS 88322 hAd WT 4 130

sub-step 524, the wreless termnal uses a first set
oicludone irst podvnmmidha caresponding 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 144c¢
corresponding to antenna 1 702, 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



with both faces of said two adj acent base station

antenna faces during the sane tine.Returning to step
WG208/150158t ep 520, the wirel ess term nal comuUPCTYHS2E8/064842

with the base station in a non-M MO node of operation,

e.g., a SISO node of operation or a node of operation

or a node of operation using 22w or nore wrel ess

term nal antennas comruni cating with a single base

station antenna face. [0068] Returning to step 540, in

é\n&%elll SEY cd’l\f@rsrf&dn% RenfARTE TN, ?e@o&[‘?f’rjtiﬂﬂ 1B&BEstreshSRling to

reless termnal honitors for tone allocation
amtEorarta 040 and Oerdapdroon peomedspondog te aeientald 70@ Embpdiments,

542 i.n respons o.detected tone allocation :

PARGHRAES SR POGEE POR PRI s femfomarsivien
stenqo®Ag. thHardw el @awideeIou iH@dtraﬁﬁ% Bx MBS arlyWHelink resources

al l ocation information indicating that said wreless
easraspordingtesdiffersnt sectosceli bhse stetips endsetenyflary donesillositigy to
?vf’r%le'ssnt%l ﬁjlglss in ﬁjpc'o%at%ee @vAftﬁ Vfag)lrousS grﬁ@o&ir%@ ts.ablre?vgi%%_:i%ea ?ﬂcludes a
€.¢., a tone alTocation when said wreéless termnal is
fifst grapB DD CoP&@pbndih@tEsecton AS Ue&IndRrHA8 04t dderewpondigSs sector
term nal receives tone allocation infaormation

Br#ndcathitd gramat06scarigsrandmzds seaterr ¢ Fagh gragh &@8n804, 806)
@8%1@%25 ggmﬁal AxfsS Osr§15rfe§)efntlhg?l% %‘Jln3§, rfél:J gmﬁg\fg gcf‘rl'g(mdew ih If'requency

Irst antenn ace ase
Bamalt A cmdartioeiznatabads 8 Erofitina retge@BDVagentaf irskeixd It should be

mul ti-face base station antenna, said first. and second.
a%‘é mﬁﬁwé’er@g SERLPTH Q% ﬁ’d’ﬁ’&é%ﬁf‘t}onl He yErhERzed in Wﬁggﬁh time

i siet f g e i . . .
R e T e U S T e

éhangelaonk mdiendesédBtivn tausitysati toge ader dengatioy, is also synchronized
enbodi nent .correspondi ng system 100 of Figure 1 in
WH & pﬁfqﬂﬂf§ﬁcpﬁgludes two antennas (antenna 1 602,

ant qoo2) 2 Bk 81 Bh 882 kPRScHd44DRLWRARIS PBSElink resources,
station sector B anfenna face 120 and WI 4 130

£-8c 66 Q8PN tong-srmlsds, tuseshbyl spgtor doprceidlperrde sy cmplaan elbenation of
0 J ' 4 i. )
RO 955E0 R HELEPERR %GR o

bas 64 YRDMabns §ahisuls, Gs@hbesuteor Baar] illddraadstxéhpthryl 3llbcation of

i ncl udes a first ﬁf{tion 146a correspondi ng tg antenna

thogpreseiecsa Blagohd BarnhotPorapissesy ¢ebasknig@f ap link resources,
h 4. . . ‘ . ‘

o BRSO 0RTOM L Ol NGty oo of

thysd eeolrdés. of Figure 1 in which W 4 130 i ncl udes

R N RGN IRTINE ah TOA
%gﬁ}fpgﬁ@%ﬁl ?ﬁﬁ tHe2RcRRD MAe fail BAnk ACIHARSs hdidafSitby 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 is 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 tone-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



corresponding to antenna 1 702, a second portion 144d
corresponding to antenna 2 704, and a third portion

W@ 2008/18006T espondi ng to antenna 3 706. Sim | ar | BCT/US2008/064842
conmuni cati ons 146 between base station sector C
antenna face 122 and WI 4 130 includes a firstportion
146¢ corresponding to antenna3l 702, a second portion
146d corresponding to antenna 2 704, and a third
portion 146e corresponding to antenna 3 706.
ERadi RRALSIs iMddordiehaRishd &Ef@r 'B@llng B fi’é’l'nﬁﬁlaféﬁ ‘B? dtoH@([‘ shadlng
t hree ‘antennas are al so possible Figure”8
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| nc es a ver axl s

foe{R 108 ENHARH gfdpaqoED) @94 F6J inclUdeDMVERIRE dxiIEDO representing
frequency band A, and a horizontal axis 812 of tine,

fregpencioriiv QYRbione irsex in dewsliduirenusachbandgancaborizqutal axis
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oo oRfockS13 1 g} ARAtesmresat ibtalc maup e ek enpurces
gc 62'crDNMA0H2 lyn%c%: Kis &l TRty ﬁg&rd’t%&@%ﬁ affétation of

sic units of "air l'ink resources, e.g., '
thoseresqurbe with tegendl tb)pllsewno slgnala and initéntionalatudls. Block 916 in

PO RO RspiR S ATS 1Bl Ml RRRUCGT S gy P M 1ne bl

(1 RIDY CESr BQnd iHusdtcFeRYhS1aRed RYARM oF.thdss @ekoldccs ®Gth@Egard to
B and illustrates exenplary allocation of those

piéejdoncesnalBingdricgtional nully. dplacieBB? inegrnils ¥t wpeaciagd basic
#r%kséo?fsagtf%ng{ r;esolula%lé}dg gsgy Eﬁ?ﬁ\ﬂ t%egsﬁ’glb%ﬂlﬁ usetlal\égt scctor C and illustrates

Yy Sec

exeifthrgrayloedtion A thas8 ré@buicbo® &th FaseditogE ki tdn@@Yg’ﬁ]als la@ g &itentional
808 indicates that a tone-synbol allocated to W 2,
ich is in sector pair state with the sectors of the

pai n OW] ngL%e@ﬁ@Ogﬁin .iéatésqﬁ%tgag%ﬁg ﬁ?‘?(ﬂ' Agenal toI dnoﬂggl a pilot tone

sha Ing Wt escendi ng s eft tori
sgmMnskmﬁﬁmﬁﬁmbgasmmﬂbobhnmkhﬁgﬁlOLegﬂmdeﬁ&xmnﬁke&m&mt920

E@t a tone- s¥gﬁol |l ocated to WI 3. which is in b
whLt gionsaiymbe a tt‘h CINGY 28 dtghiiongt secins nplljiy reﬁﬁsﬁﬁe% ya
&nsl1 box in%lu'dﬁ%‘ aﬁlaxeg sﬁa{wﬁ# i agoRdIc bicRensdradi ng with

ascendi ng sl ope f Tomleft to right as shown in exanple
smal[P0B ock B2Dus Embedichc8B®ne 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



indicates that a tone-synbol allocated to WI' 4, which

is in sector pair state with the sectors of the pair
wheisgsBsand C, is indicated by horizontal |i nBCEOS20081054842

as shown in exanple small bl ock 824. Legend 808

indicates that a tone-synbol allocated to WI' 5, which

is in sector state wwth the skctor being C is

i ndicated by vertical |ine shading as shown in exanple

smal | bl ock 826. Legend 808 indicates that a
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nodul e 250 in deciding the state for a
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,

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



wireless termnal W, e.g., sector state or sector
pair state. In the above description, the channel

W@ e@Bi150757 ndi cat or used by the state detern nakCDHS2008/064842
nodul e 250 has been described as path | oss
i nformati on. However, other types of channel quality
informati on may, and in sonme Znbodi nents are, used in
the place of path loss information. Consider for
exanpl e SNR nmeasurenments which are used in the place
RlodRRE haly @8 %b%%h%tdsﬁg sBHwhRehHALR Hel@MBiflAbh @R software
nodul e 250 in making the state determnation In sone
axbloddwert ManSudhharborpidestiired tnetlwdp ar mictholl atcpy cavebd
sui.ted en _an uplinktr m ssion SNR value is . .
GRlpmawrd inpg myskine FRecufibR aSausans Sheh STy dnguged in o
HRPERERAHANO nRatuh LiRhSs Rheity deliee, D&, RARE fﬂi)%[ﬂﬁé dRR, etc. to
ot her factors such as sector interference. The SNR
eanprol amehchmesoge ened dumese sompytensil or withewpddigioashhardware,
Iori?nml Srﬁecntt M ot n&%ro% SERS GpIRARILSY %esth (%eg‘t ?E one or more nodes.
Interference e an exanple of “a channe qU§I |I%y
Ae&s UG IE AinobiP OtheMhigR, VdiRdus babedidRherait daédtantoBaddtne-
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be used for determning path |oss. For exanple, |

pofemethb sdpsrehths nredidde desdndind habang hebembpéréoroet by ihae

and communi cate path l.oss informatiop t he base ,.
PGt as b RS PalY- ) Bt Al SR ee disgrted to o
Bt 0lol, REMPIB A ioAPA & iRE (oth A RBEessdR &V Hi&Pineludks a module

otherwise recurring uplink signals fromthe nobile

eqrarending® cach obthg stepgophgeeripesdascidivdvinctherstieefoaedby the
ation.,. . cul.ar odi. nen t he 3 .

e BB R e e AR oo PRy » dovies

bet, weamunhlvatisidddveccamdiudbea hadelcsbatipondiapdo esthidfaliescps of
?ath | oss based on neasurenents of signals received

heomipwedspmbhadansiberts ReriosRed by Hesisyica 1t whichehepigreseey
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ways of neasuring estimati g pa 0ss coul'd be
used0ei2)entiiungraus atlthieopd variatidnaronehdodihiodn andaqgbatates described

bove .exanples are intended to facilit n i
é%ﬁ@ﬁ%ﬁ@&rw hepr obibedinbe @ﬁéwge%%ftﬁ%g‘foweidﬁﬁﬂppﬂ%& Such
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described i n the context of DM system 't he

embdboentamarydpsp anditnusiriofis erabobumsnts rhn diademitls CRIMA, orthogonal
?I‘g(?l.llelng}? Biv?siénomaltle)dlqungr @Hﬁ\/l?,fanﬁ%mg&?saotﬂile? Q}g’pes 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.



systens includi ng many non- OFDM and/ or non-cel | ul ar

systens. [0080] In various enbodi nents nodes descri bed
Whe008i1s078T e | npl ement ed usi ng one or nore NDAUPEBUS208/064842

performthe steps corresponding to one or nore

met hods, for exanple, maintaining informtion

indicating a sector state or Xector pair state,

communicating with a wireless term nal using a nunber

of base station antenna faces determ ned by the state

corresponding to the wirel ggsafnggm nal, determning a

state for a wireless termnal as a function of

received path loss information, maintaining timng

ﬁhﬂgﬁiﬁﬂbfﬁﬁ' bet ween sectors, transmitting pilots

F—eoraHetor—w—tn sector nulls, etc. In sone

enbodi ments various features are inplenented using

Modul &smetRYE BIBAMES MBYc BSHbIR LOBREEE Hecﬂ B&ch sector being

software, hardware Or a conbi nation of software and

hdncbnaatd casivamg/otbér sehior abthe eeldieisl;acmttesdctmtfhnnimg oector pairs, said
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fl oppy disk, etc. to control a machine,

ﬁwgndh@bﬂﬁmawﬂnurpose conputer Mﬁth or without
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diRgng ABCBEdiaigvielcanenginal i9 eﬂi a E&Utdﬁgﬁ,seét&f patiSate; and

enbodi nents, are directed to a machi nereadabl e nmedi um
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o war e,
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nmet hod(s). [0081] In sone enbodi nents, the processor

r processors, e g., of . one or. nore devi ces,
A 9., (TSR PR B S IAT ol
termnals are configured to performthe steps of the
nmet hods descri bed as being as being perforned by the
somuhhemicthod ©f dwh e whersoosadt] bagk ylatisohes beactarpt  al
enbodi nents are directed to a device, e.g.,
comuni cations device, wth a processor which includes
a nodyheneod@FRRNMAI1NELrther eRfprigg;t he steps of the
vari ous described methods per orned by the device in
whi chaliaseting o fless sefrofitencs fer agawauni¢atios arith hfitst wareleas ferminal in
?a%) ?edc d&gﬁ T sta%e QII?Vf %g %ert gg %(1)1%%8 n@?llécégegihg Q?Cht% fgr te aﬁlsd second
QkuﬁhﬁsMa@e@@gxmescrlbed nethods perfornmed by the
device in which the processor is included. The nodul es
may be inplenmented using software and/or hardware.
E OOSZ]F NHIBLA 3 c@lﬂg It {Nggl% n 434 ﬁfﬁ ké? 3P td2ls 51'%%055@&“&%? time in a
and apparatus describ
synchronized manner in the sector pair.

6. 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.

7. The method of claim 6, wherein said second wireless terminal is in one of a

sector state and a sector pair state.



above will be apparent to those skilled in the art in
vi ew of the above descriptions. Such variations are to
wheoososisstered within scope. The met hods and ap@EEDS2008/064842

of various enbodi nrents may be, and in various
enbodi nents are, used with CDVA, orthogonal frequency
di vi sion mul tipl exi ng (OFDV ,27and/ or vari ous ot her
types of comruni cations techni ques which nay be used
to provide wirel ess communi cations |inks between
access nodes and nobil e nodes. In sone enbodi nents the
access nodes are inplenented as base stations which
8st ablhsmethodwi nlagatb, whsreln sakdcommhnigaiyin ieclndeles usi ng
OFDM and/ or CDVA., In . i,ous enbodi nen the nopile
nodesreﬁFléf“}gr?pﬁl%‘??éHPé%‘\([ig"%Str?Stt%tﬁ%ﬁiéqjﬁo&hﬁﬁ%ﬁ&fem&%&&%nal
st RpashnSioaalSrilkPldte) an@FecOtvit a LKAl 3RlsSidIBM SCESf tones from a
including receiver/transmtter circuits and |ogic
sasandantemnit fagreeprreppondingliosaricteng serfermathods of
vari oy dj.ment Al VWHAT. | S CLAIVED |1 S:.,1. A
et hodoBP TR IR o b e e ring g Nt
fRtived ashsafkbetond htdig@ fad agent at | east one ot her
sector in the cell, adjacent sectors form ng sector
pai r sCXtEsting psigaalqogiesramding ta gne efisid frst anchsagpnd wirekese

- f.. sai i :
P PRI 300 A0 O AV LR ARy Windive
ati Imsngnsyfsalt st zelkecodewirelessadrmaiaatpr i si ng: for each
of a plurality of wireless termnals in said cell,
mai ntai ni ng i nformation indicating whether said

i 1 el RS mcoliofRlaith S, FiMdr SGfHNinQr Sector pair state;
and conmunicating with one of said wireless termnals

usi ngcancalimgidr cofrachert egmd ffoacibs syptlecedingorbgnet dfesaid antenna

f?%atte cor r%sagé)ndi n&v\%o aid wreless termnal. 2. The
PhOEBF A A AP LW e W ai d nunmber is one or two.

3. ThecoRirhRdniméticd MBrEdmuMbBREE LY tikdictoiiBsRelsisatindRal from said

has 3 sectors. 4. The nethod of claim1, further

pospsedsianal. al | ocating a first set of tones for
conmuni cation with a first wireless termnal in said
sector pair state, the first set of tones being

a0 | ocahethcthdd@dchimfl, @héiciséonananisatgnditls eed e sadlf wisélesh
sector pair. 5. The nethod of claim4, wherein said
fermgielsspeludgs trapspiting Berapp defosvaionfiers cph the antenna faces of a

SOCRS: RS 2 80 VRRAGK drhiddie sector pair.

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;

receiving path loss information corresponding to a second antenna face in said

antenna face pair; and



6. The nmethod of claim4, further conprising
allocating said first set of tones to a second
woReslisss’ terminal in said first sector duri ngPEE/UB®a%064842
a portion of time in which said first set of tones are
allocated to the first wireless termnal. 7. The
met hod of claim6, wherein sat8 second w rel ess
terminal is in one of a sector state and a sector pair
state. 8. The nethod of claim®6, wherein said
COMUAERihAY if D5 WHBRSs fchfiftlalisRY aBeSbORge oPBe®@ Hir state based
first set of tones froma first antenna face
o theesgovadi path toss méorchafipnst sect or and receiving a
signal on said first set of tones froma second
antenna face corresponding to said second sector; and
¢oNbi Thoghetda oFicBinal12r RagkMedid s &Bhh Tdsk ifodttRANRa power
face wth the signal received fromsaid second antenna
Mgesarenaend oé & sigask trangmattesl agreaione driespperdidnyf tinee drengowhich the
gcg I%%:n{ érggﬁnae}ggei (?feg %89 tI‘EWlSl[n%Zl oe Sssélf({ t%{‘l%n nal s f romsal d
C ined’signal 1o recover at Teast some information
transmtted by at |east one of said first and second
wreless termnals. 9. The nethod of claim8, further

Ebnpr T8¢ mgthod o ¢RI RgWheisineseid base sttin griabase sighon Hean OFDM

o=3h . of _sai t . .
SR i SEPE, Q00 R MR CHAN SR A S oncaion,
i nformati on comruni cated by the second w rel ess

rmnal from said processed signal. 10. The method of
if-ai AOSGHRNR) 1 ac%?ﬁ‘i‘?ﬂﬁ?(ﬁ‘éeﬁli’ ARFICEIRT BHBS Bfiaceat gt loast one other
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Information fromeach the antenna faces of a sector
ed muttnfage fdtesna, wiahahessf sagh antenab cortdspoitieg hes Hdteroft sector of

cl.aim 10, erei n communi cating jincludes transmttin
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antenna faces of an antenna pair at the sanme tine,

Bderenation dndientiarg St a wilrekdse sminal i inal ssctenethselier nyir state for
?ac%e%ta?p'iurgﬁ'ﬂ rofsv&;ir%tle_%s te]f%'inaﬂ'] i sgﬁit I%ﬁ,d n%f C! alm1, )
urtohe COITBI‘I s ng. recelving pact ?oss i nformati on

cor r es pemgiuAationsandduls for@bin@iimicatiag evithrona o f 84ill &rrviess
face Eeir; recei ving path_ | oss informtijon

HNBSIBHE hgnkst o eewivdfessdstinmited by thastatgicgrresponding to said

wireless terminal.
16. The base station of claim 15, wherein said number is one or two.

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.

18. The base station of claim 17, wherein said tone allocation module further
allocates 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.



antenna face pair; anddetermning if said wreless
termnal is an a sector state or sector pair state
wha®edswn7 t he recei ved path | oss infornmation. BGI/UT1068/064842
nmet hod of claim 12, wherein said received path |oss
information is a power neasurenent of a signal
transmtted on a tone during 20 period of tinme during
whi ch the adjacent antenna face does not transmt on
said tone. 14. The nethod of claim2, wherein said
base station is a base station in an OFDM system and
said timng synchroni zation is OFDM synbol tine
$?nchib@b®awwﬁnnoﬁaaﬁml&asmﬂ@naawannhmmﬁmﬁbummnmkéddudmx

cell, each sect bei ng adj acen .l east o ot er
sect of FRMEREOARR T TsgTdag egabodad FR 351 g figm  firs
PRk fa&Ad dhreBpsRli BishAtirbecb@r aRHr ectelvn@a SBhdlionfsaleirst set
antenna, each face of said antenna corresponding to a
off tofes fsom aseeangranising &icg cempspondiak do said seroad bedtergthe base
§mnonﬁu§¥n&ﬁﬁ%%ﬁzed the base station conprising: a

W reless nal® state information maintenance nodul e
for rTEdekhBﬂnBt mgdmle ffer dmtbuﬁﬁg kiecHi @Rl Fdeeivial Gohedaidfirst antenna
wireless terminal is in a sector or sector pair state
fase vathdhe gena reqoied) frany syid s¢gopd jpalsang Beghi nal s in said
cell; | e f |
i th Sherb IR CARSPE Wy b RITHIN BhL Bkeid firt
ant exoiad Waclkess tdahanifroad sah')dl cohbinsd sizealao recesgran thangsone

said wirel ess. t The base station of claj
@ ormptiap éfaﬂs@ét?g %ﬁ &h@é%t ong 08%3 st ppghsecend wiig Swg@m s;

stati QBa&fell&ttd?‘l' rﬁb&lﬁe fcfrlé'éﬁcréﬁh %@(‘Eﬂaéﬂe&‘& n&l 3R ¢he signal received
al l ocation nodule for al ocaglng a |rst set of tones

Ompn@@ﬁﬁumzmamadmewtd geraraftcr p ptocesscebigssl; amt i nal in
sai d sec Qalr st at e 4he first set. of tgnes bei n

al 1 ocat BETHYEL ORI For SR Ve i P Fogfiugiipigd by

R GEQIndRAkdless IEmidN EroRRsed prRbsedsighalCl @i m 17, wherein
said tone allocation nodule further allocates said

first set of tones to a second wireless termnal in
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ch said nes*are sl
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18, wherein said communi cation nodul e incl udes:
foermulficfacopptane. pah frecef spidwyitennaicgriaipoBding &9 @ dfffqr@tt sector of
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to sal irst sec or recéiving a sig
sai d fricarsst fos elimdiningveseléss oermanad etamdfcﬁmaanm forfnadetaining
c?rresponq{ g. to said second sect t he base
information mdicating whet er a wireless termina 1s in a sector or sector pair state for
cach of a plurality of wireless terminals in said cell; and
means for communicating for communicating with one of said wireless
terminals using a number of antenna faces determined by the state corresponding to said

wireless terminal.

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

means for allocating tones 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

means for hopping sets of tones, and



station further conprising: a conbiner nodule for

conbi ning the signal received fromsaid first antenna
wo 208/19476h t he signal received from sai d seconBCHOS®O$1664842

face; an extraction nodule for extracting a signa

corresponding to one of said first and second wi rel ess

termnals from said conbined ¥ gnal to recover at

| east some information transmtted by at |east one of

said first and second wireless termnals; a
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bALE Rt Ahchhi R g Moo BHOREE! (20 or or sector
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m&rcae ﬁ‘ihea%%lialrweﬁweaﬂ@ablﬁ 113 2 SGEtQf; qréF@%”sP*tl%ﬁt?FFnaé}ds

usi Ngc&nMUARE L itR Bﬁ@@f‘ﬁuf @%l%ssdt%ﬁﬁﬂnms ReH %utnﬁf%r of antenna
state corresponding to said wreless tern1§
basedd¢ratinashbyothe slagd mrmpondmgtthsmdommjessscrmgnalrreans

for allocating tones for allocating a first set of

tones for communication with a first wireless term na

bR sarhe s&hpREr RaddblShadifm il 225 fureiRt c@body@emachine
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24.  An apparatus comprising:
a processor configure to:
for each of a plurality of wireless terminals, maintain information
indicating whether an individual wireless terminal is in a sector or sector pair state; and
communicate with a wireless terminal using a number of antenna

faces determined by the state corresponding to said wireless terminal.



sectors formng sector pairs, said base station being
coupled to a nulti-face antenna, each face of said
wa@pisnsEstorresponding to a different sector OPCHHB2H08/064842

cell, said sectors being timng synchronized, the
met hod conprising: for each of a plurality of wreless
termnals in said cell, maintaining information

i ndicating whether said wireless termnal is in a
sector or sector pair state; and comunicating with
o5e oSl Wid & @8 L WHRR $1id'3tdd8ssBr RUTREL: c@flﬁ% ured to:
ant enna f ces determnéd by the state corresponding to
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am@@oﬁc%cfo@ma@&%@mr%ﬁ& a first wirel ess termnal
in said sector pair state, the first set of tones

hen segd Grst ot @ éanch avardiohe Bfa wynfhrpsizedmgnewdn e sselor pair.
of said sector pair; and hopping said first set of
tones over tinme in a synchronized manner in the sector
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configure to: for each of a plurality of wirel ess
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stage Corngspoqg; ng to, said wireless termnal.25. The
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for conmmunication with a first wireless termnal in
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all ocated in each. of .. fi and secpn tor, o
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nmet hod of operating a wireless termnal in a

§action O&‘éﬂetg@ sid remt&méev@m@mmgd@dﬁeae@ﬁ wigglesp gegggnal is in a
&Q?rc&@aﬁms%ﬁwﬁﬁ in the cell, adjacent sectors form ng

ct B € cell including a base station

coupled to a multi-face antenna, each face of said
base station antenna correspondlng to a different
3bct ofhometiri@f elim 26syhercpeccomppuiiginggyith spichpase station in a

SMREH hRAL %ngergtjﬁﬁi 1%59%59@@ it A% 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:



mai ntai ning i nformation indicating whether said

wWreless termnal is in a sector or sector pair state;
W@e@sasMTiuni cati ng with said base station in OPEI/US$2088/064842

M MO node of operation and a non-M MO node of

operation, the node of operation used for

comruni cati ng being a functi o32 of whether said

mai ntai ned i nformation indicates said wrel ess

terminal is in a sector or sector pair state. 27. The

et hogl o t@h%l%atlwﬁT&hﬁtlﬁﬁ m'tlﬁ?ttﬂa@ gaIWIFbl&g kminal has

base stati In a MO node of operatlion 1 ncludes

bissinradloedted eﬁsit sttwf touies édramsrgricatioalwidnteh adsst antenna face of

SOMTUNE £aLG WL oo ad) Beent, base, st aLLOR ANLENBuce base

SOMBUAH Gl H8d st Bn SRIcEnPALEs Bl ddiceh! @ M MO node of
operation further includes using a first set of tones

for communicating with both antenna faces of said tvvo
fjj ac%g%m%%hoa oﬁéﬁ%gab\?fﬂér gllns%ldzt?rgg §¢' tgfr’l {eo:ngsg%rtgrﬁ PRE over time in a

w@hton&eb@&naeﬁﬁah@mtor@@i.r. The nethod of claim 26,
wherein said wireless termnal is in a sector pair
state: the nmethod further conprising:receiving tone

| oc I>@N _hat said wireless
?% m%g%&%g{soabee%ﬁ%o@g@gﬁd&gﬁér set of tones for
comutrasatitto pattt losbiafdrmatidpn catespoddnge § Aceaménmaack in an
mul ti-face base station antenna and a second antenna
PIHEAGACSRAY mul ti - face base station antenna, said
first trmﬁﬁ@%ql 16@&%&%&9 cHsBoSdthe todtsecdhEaltBifaqdce in
of claim 30, Wherein said first set o% tones are
eah p]@dmmvf@ce painevhicreimsay fictt rohseedd petamer fates arhedjacent antenna
ﬁaector pair. 32. The nethod of claim 36, further

ShpEPSi ng: transmitting path |oss information
COT I eRRERNHNObASE sdtibh ASGErnANARIING tb AB@thcsaA widIBNRBminal is to
face pair; transmtting path | oss information
b@maélsqo@ﬁtw Higter @y sactoepdheiatant berain shislcase patien determinating is
wh t na faces

{ée?ség aﬁ&lé fée’c%ltve(? {%%e[iel r110nsa I'flfgrmét{o% froglq gal 19elegs6 %&b&
station determ nation as to whet her said wirel ess
termnal is to be. in_an sector state or sector pair
3datel %@F@ﬁr‘?@ﬁ‘i‘fﬂ 3Ba@éth§1t MBIt er ni nation is

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



based upon received path loss information from said

wreless termnal. 33. The nethod of claim 32, further
W@vpnsEesng: perform ng a power neasurenent of PET/EBPN&064842

received on a tone during a period of tinme during

which a first base station antenna face transmts a

pil ot signal on said tone and33a second base antenna

face does not transmt on said tone, said first and

second base station antenna faces being adjacent; and

9&1’6%{36%(91’1%"9) P@FRrnPSRtdr rE)ff Qﬁl%@l‘l %Qldas%ct%rsf%'iw%t ﬂlrﬁﬂlg% nchronized,

sal d power neasurenent. . Thé net hod of alm?2

th@ezvlmltvsss;@’ndnmcombsssgt erm naI i's a wirel ess terninal

I()r;DﬁlA gy Pfs o e&é%ﬁﬁ%ﬁ%@b% aﬂﬁ‘%{qﬁé é?%lgg%ﬁorll indicating

(aERENALd HRElcbS®rrhitalis 88 EQtdrZR @e&&l pair £@6h sector
bei ng adj acent at | east one other sector in the cell,

adj acenlurdég obpriedtssini ng sector pairs, the cell

I ncl ugmo g8 ac‘%%ﬁa? (t) 1%11081916 U(Petee Hila whnHlle% isa'ié G ¥ %less terminal is

ant enna, ace O Sal ase S I on

RNSRAMA G MM BEhAIMIM Andidé besgnitidestafin@fonsdis@id maintained
cell, said sectors being timng synchronized, the
ifpraragies théWmﬁaYhe&f@frp%l &ivedess Eeraingd & in AfSSFtAReT ALOT pair state;

mai nt g \Rg&ﬂ fOr E&ﬁl&lﬂ@dc?’%ﬁ%@%ﬂ?alh LY dnqﬂ a MIMO mode of

i ndi catl ng er sal erm na
sExatoon; end sector pair state; a plurality of antennas

a node de nat dul e for determ ni ng whether

sai d Q\PP@&\/E@@)M%‘&{% reemypeatiae Wﬁﬂéa%% ?ﬁ‘“on in a non-
MMM BPdserRfiorPPer ation as a function of said

mai nt ai ned i'nformation indicating whether said

wireless termnal is in a sector or sector pair state;

M nmodul e for.c with said base.station
L e R e KR U N A L R e SRR
SRGH B afmwmau@bpa;elrmn%élﬂde%aisﬂlﬁtaa&ast&wwleaegsmeramnal
non- M MO node of operation The wirel ess term nal

aftedlaa comBBInioaHeg with tye arigesrd Frscrrdationtantonas dickase
station in a M MO node of operation includes using at
| east two wireless termnal antennas conmuni cating

87.t h Thowadjcacenhinbbsfrlsitradd, dheddit eanmuhRedisy wall saidbese
wreless termnal of claim 36, wherein conmunicating
firtion a1 MIMEL@ods at onsation Turthanis ndsgeise adst &t plones for

Ed‘fﬁﬁlﬁﬁlcaﬁﬂk‘:\kﬂg B5thUstdnda fackl 68%iSRYo ézgjacteﬁpt?a%e §@Fion antenna faces

during the same time.

38.  The wireless terminal of claim 35, 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



communi cating with both antenna faces of said two
adj acent base station antenna faces during the sane

WO 2098/15887 The wireless term nal of claima35, PCF/URNHS8/064842
conprising: a tone allocation determ nation nodul e for
determining fromreceived signals that said wirel ess
term nal has been allocated a4irst set of tones for
comuni cation with both a first antenna face of said
mul ti-face base station antenna and a second antenna
face Qton%ﬂog mBlidduiaeri S festft ﬂoﬁ@h@lﬂﬁgg] RéherdRb4d first set of
first and s Iéo d faces bel ng adjacent. 397 The
wineehre heppak avicn imeoh a slaihner38:d rhanmicher the seqber pimg:
stored information indicating tone hopping
corresponding to at | east one base station; anda tone

hoppi Mg ik etetAmal HIIIGFETS, iftéhd @aﬁphﬁﬁ?j ng, wherein
said first set of tones are hopped over tine in a

synchi ganseigicnion rersniiffingnatisless mforpwiipn camespPhdng to a first

wi.r el termpal of clai 5,..further ri. sd.ng...
et o d R Bk P ol i bl UL FRTRE bR
Eqrtdspsmiimeiongsebon darfténnatfa@nih e idanfoas £ facs pain, whdreiAnRaid first and
face pair and for transmtting path | oss information
tsPR& ape fagestase sliswabitcitiastiaatdace in said antenna
face pair.. . . )

e anp alo it RThcE By hlddil koS R LBl 351 o busc
stetavdityrmimdionandioatingecloatkerisaig Wirdessacrene iiyv®edesh ghalsector

a base station determni nation indicating whether said :
PP aedOT TR TALHE ™ hesoTp ol bane s talipnal LBV 108 i pase ppon received

gﬁﬁm@ iHBHhatfhdtdin sé(?ﬁg&i?él&s $@hthdpase station

eterm nation is based upon received path |oss

i nf or apoworméasoronsait thodillcdbiess farmmmyg apdwerangowwement of a signal
measur enent dul e far form.n . power  Jeasur.enent

BECRed PR LRz agmigr O g iting phich st G 3N ptiana fece
FHsntl8 Wiot Bighalfdn'safd BAS Sndd McbRNbARLBRAA. FRE Goes not transmit on
transmts a pil ot 3.1'@;8”&' on said tone and a second

prad tongntaecthfiest absscoirblasp statipn antemia faess beiighdjasaet; ardij d
first tati f bej .
Irs E&ﬂ @S%gi%%g%g}%ﬁgﬁl ]?hoaufgg?r g‘&&%ﬂ{ﬁl%g ﬁ%ﬁnﬁgﬁ 1§fo?%9tlon as a

. a
adj acent; 0SS ermna

fleicesid M aitDp@adrimdagssmienf or mati on as a function of
sai d power neasurenent. 41. The wireless termnal of
clai m 40, wherein said wireless termnal is a wireless

Ler m ﬁ}ﬁ‘é Wkﬁle@te%wd@@jigygg\ﬁwé&ﬁ 9a1& Wﬂeﬁ% terminal is a wireless

synchronl zation 1Is tIme sync ni zati on.
terminal in an OFDM 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;



42. A wireless termnal for use in a sectorized cell
each sector being adjacent at |east one other sector
WO poosh&7621 |, adj acent sectors form ng sector P@Ei/DS2008/064842
the cell including a base station coupled to a
mul ti-face antenna, each face of said base station
antenna corresponding to a diJ¥erent sector of said
cell, said sectors being timng synchronized, the
wirel ess term nal conprising: nmeans for maintaining
St at epje M OH FBL AN fn@ v IR & &l iRk %rﬁﬁﬂ@tﬁ tQQ) erate in a MIMO
i ndi cati ng whether Said wreless term nal P
gexineMIBIO sedt of omfaattronsasatfenctmnmf Lsaldlmetnytamfed altfotreaatsln
H@‘ g apns fo |at|n?@glectrona ne t|c ma%ﬁt
fRing yihcihgr YVFﬁ SeICHB A olay A 8ESE et prGLCT or
det er Helis@r ¥hRIDBIcaSR Withi4i8 b8KSstdtRMTh AANINMO rhéde of operation;
operate in a M MO or non-M MO node of operation as a
#afhction of said maintained information indicating
whet hﬁl aﬁc’saflogJ C WI l elll%gt%%\%lrt saﬂa Ibaéesstalltlnonal %%B% lﬂb mo%e of
sector pair S 8t oL Cat ing MA sa
bps&idt at i on |n a M MO node of operation; and neans
for conmunicating with said base station in a non-M MO
nmode of operation. 43. The wireless termnal of claim
41 o IEL SBICOMMUILEAL A 1Y WheR BB FicShAL LA tike
node o operati on i ncludes usin two o
stafich ol aV&AMIC Iylodié oﬁbpelraimtm(ﬂm&sofsmrgaa feastfton af agidaluralgty of at

E%ectro net %@% @8 means. for rec verlqg

HOF 8 et oE T FFHHH%%HW@GW? MEHE a}egegﬁ{ng

Pl@@t?orﬁég%h@%aé&t c%ﬁﬁﬁuﬁlé‘&ﬁé w1&f‘tonJa§ac\éM §hse §t§t1&?£ﬂfbxﬁﬁ' faces.
ai'm 43, wherein comminicating wth said base

statlon in a MM node of operation further includes

i ng fir et.o nes, for communicating wth .both
4T cnmie pieBss Bl of FE 4t heERt CoRERicplh ghh Said Bhdt
apti& R VRcesmaus bf“%&ﬁ%n&ﬁﬁﬁerﬁhdlﬁdes%mgﬁ@sﬂef 6f BESs for
termnal of claim4 further conprising: neans for

eRIm@HpicAli W ith hethaintenoaficenof wid et adiarcnt bage latien antenna faces
als that said wireless term nal has been

&?? 4%?§dﬁé9 fst set of tones for conmunication wth

both a first antenna face of said nmulti-face base

station antenna and a second antenna face of said

tl t | Thaweelssseramat ofhainm % Awsher samarisipg'st and second
faces, bl g, & Eﬁﬁﬁﬁ% toﬁ"e6al St AR HEE R A %af?&ﬁ rdRflieH "Wenals that

enbodyi ng machine e ecuta e 1 nstruction
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
implementing 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



i npl enenting a nmethod of operating a wireless term nal

in a sectorized cell, each sector being adjacent at
WO 2@8tI5.0fE ot her sector in the cell, adjacent BEDUS2088/064842
form ng sector pairs, the cell including a base

station coupled to a nulti-face antenna, each face of
sai d base station antenna cor3éesponding to a different
sector of said cell, said sectors being timng
synchroni zed, the nethod conprising: maintaining

i nf or gBhinARichitd GRE sNG URekNRN i8Bhdof4 RAMRS $ndde B%}F@'Etlon and

is in a sector or sector pair state; andconmuni cat
anoi-MiMQ npslsef speatiion thmmodreofxﬁpeaatmmdrﬁmeomfnumcatmg being a

BRehbe o SRer kg g e BBt YT 4 i Frgial s in

%‘ct%@%&%rp%ﬁ*s@at@’al ntai ned i nformation indicates said
wireless termnal is in a sector or sector pair state.

47. The conput er readabl e nedi um of cl ai m 46, wherei n

&?m?hg alh &?r rg%&ab‘?earlngdlg%f St c%au%té%o wherelnacqmmumrrqgng w1th said

operati on I es usin ["feast two Wire

b&kRianiah irdd MIM@$ndele BBpéraadr Mmgluded tsit e [@di BeewircRas®rminal
station antenna faces. 48, The conputer readable

AERNFCOMMEINERHNY WIth e paiagerd AR RN GN RS- s ai d

base station in a M MO node of operation further

i ncludes using a first set of tones for conmunicating

98.t h Hht boramitenmaddbécasdiom afaildmt4ip wadjecacemimbaisging with said

tation antenna faces durin s.a tlrre
§ arRgPp& %W@ gadg of apifﬁ%%é’é‘@F ApyRge 2 st 581 of tones for

eahﬁhﬁﬂcgnﬁgmﬁ BBl AR nh D Glceabf B Mbeédﬂﬁrenﬁﬁdsg sﬁﬁ@@ﬁﬁ&ﬁ{fa faces
IS In a sector or sector pair st at e; and conmuni cat e

tiritrg the basetisieat i on in one of a M MO node of operation
and a non-M MO node of operation, the node of
operation used for comrunicating being a function of

yhet hah opaardruiRbMbAtiaed i nformation indicates said
apparatus is in a sector or sector pair state. 50. The

appar at us @prosessprradiguigddpei n comuni cating with said

base station in %liN? Mﬁlo%fln&@ae[{n lgthérrAgltd%%Eac'ratus isina
usi ng at | east ennas t|ng W Thtwo
edior@e BEcthrgne ssitatandn ant enna f ac es,

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



wherei n communi cating with said base station in a M MO

node of operation further includes using a first set
w@boososEsS7 f or conmuni cati ng with both ant enna PEIES2008/064842

said two adjacent base station antenna faces during

the same tinme; wherein said first set of tones are

hopped over tine in a synchrai zed manner in the

sector pairwherein said base station has 3 sectors;

and wherein said first set of tones are hopped over

time {ReRirshRER e HafEH hiBNRfork;hnlihe sector pair.

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

the sector pair.



