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CONTROL I N A W RELESS COMMUNI CATI ON SYSTEM CLAI M OF

PRI ORI TY PURSUANT TO 35 USC 119(e) [0001] This
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link (or downlink) refers to the communication link from the base stations to the
terminals, and the reverse link (or uplink) refers to the communication link from the
terminals to the base stations. Multiple terminals may simultaneously transmit data on
the reverse link and/or receive data on the forward link. This is often achieved by
multiplexing the transmissions on each link to be orthogonal to one another in time,
frequency and/or code domain.
[0004) On the reverse link, the transmissions from terminals communicating with
different base stations are typically not orthogonal to one another. Consequently, each
terminal may cause interference to other terminals communicating with nearby base
stations and may also receive interference from these other terminals. The performance
of each terminal is degraded by the interference from the other terminals
communijcating with other base stations.
[0005]  There is therefore a need in the art for techniques to mitigate interference in

a wireless communication system.



SUMVARY [ 0006] Techni ques for controlling interference
observed by each sector from neighbor sectors in a

Wi rel ess comruni cati on system are descri bed herein. A
sector in estimtes interference observed from .
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[0011] FIG. 3 shows a process performed by one terminal for interference control.
[0012]  FIG. 4 shows a process for adjusting transmit power in a deterministic manner.
[0013]  FIG. 5 shows a process for adjusting transmit power in a probabilistic manner.
[0014] FIG. 6 shows a power control mechanism suitable for interference control.
[0015] FIG. 7 shows a block diagram of a terminal and two base stations.

(0016]  FIG. & shows an apparatus suitable for interference control.

[0017]  FIG. 9 shows an apparatus suitable for providing interference control.



illustration.” Any enbodi nent or design described
herein as "exenplary"” is not necessarily to be
construed as preferred or advantageous over other
enbodi nents or designs. [0019] FIG | shows a wreless
comuni cation system 100 with nmultiple base stations
110 and nultiple terminals 120. A base station is
generally a fixed station that communicates with the
term nals and may al sgo be called an access point, a
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[0022] The interference control techniques may also be used for various multiple-access
communication systems. For example, these techniques may be used for a code division multiple

access (CDMA) system, a frequency division multiple access (FDMA)



FDVA (LFDVA) system a spatial division nultiple access
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observed by the neighbor sectors and adjust their transmit powers accordingly so that
the inter-sector interference is maintained within acceptable levels. For network-based
interference control, each sector is informed of the inter-sector interference observed by
the neighbor sectors and regulates data transmissions for its termninals such that the
inter-sector interference is maintained within acceptable levels. The system may utilize
only user-based interference control, or only network-based interference control, or
both.  The interference control mechanisms, and their combinations, may be

implemented in various manners, as described below.



5 [0025] FIG 2 shows a process 200 performed by one
sector mfor inter-sector interference control. Sector
in estimates interference observed fromtermnals in
other sectors and obtains an interference estinate _
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received from the neighbor sectors (block 228). The blocks in FIG. 2 are described in
further detail below.

[0028] Sector m may estimate the inter-sector interference in various manners. For
a system utilizing orthogonal multiplexing, one terminal may transmit data or pilot on
each subcarrier in each symbol period. A pilot is a transmission of symbols that are
known a priori by both a transmitter and a receiver. A data symbol is a modulation

symbol for data, a pilot symbol is a modulation symbol for pilot, and a modulation



known a priori by both a transmtter and a receiver. A
data synbol is a nodulation synbol for data, a pilot
synbol is a nodul ation synbol for pilot, and a

nodul ati on WO 2006/ 099548 PCT/ U32006/ 009551 6 synbo
PO 068M B ex val ue for a point in a signal  PCT/U52006/009351
constellation, e.g., for MPSK, M QAM and so on

[0029] Sector in may estimte % he interference on a

gi ven subcarri.er k in a given synbol period it has
o fock CUBIEE yil® ForSa et B e sopBeha o p podgt SEPSK, M-
I, gAks, adddd don u(k, n) P. (k, n)-R,, u(k>n)12 , Eq (1) where

" is a pilot synbol sent by terminal it on

E d@ég‘:ﬂr in)e$ecﬁqrﬁn Fahetintsts he dntarterengey e a gy vepssufgprrier & in a given
' & i . t i d
S R BB B8S ut

m na recerve t ai ned
by sector in fromtermnal u; and lu, (k, n) is an
estimate (pf) ENE | 04 &) PakenceR obseyped by sector in. Eq (1)

The quantities I'n equation (1) are scalars. [0030]

Sector in nmay also estimate the interference based on
dakirs er et veek ]F(iﬁjﬂsyﬁlﬁ(ﬂ@hﬂ@'y térininafs ohGhbcawser & in symbol period n;
lu, (k,72)H,,, (k,n)-Dm,,(k,n)-Ru,,4(k,n)12 , Eq (2)

where DF( ki) isSndtifsé bt ehheldradictwatiebr m and terminal u;
transmtt'ed by termnal it on subcarrier Kk in synbol
period R. (B8GtOk rdcBivEBYyrilRl biinedbRsce ¥ IOlroRIérniiRd @Sariau
u(k,n) by (1) performng data detection on the

recei ved (8 yiyipohSeshiate(df ) intd{eRnéd Gbsevad bekecesini. Mot €

H u.u(k,n) to obtain detected synbols, (2) deriving
haTta-qhegtitet ansjuased ) are stdlasdet ected synbol s, and (3)

usi t he_har d-deci sjions_as the. data s ol. est,i mat es.
DL TSR 7 B0 R SR M P sk 8 Syfererved from
eskiniBiI8s admlbdy: perform ng data detection on the

recei ved synbols, (2) decoding the detected synbols to

obt ai n decoded data, and (3) re- encoding and synbo

mappi ngl,ithe) debqdedndar a(k o) -oBf dkm)t’he data synbol Eq (2)
estimates. [0031] Sector in may al so performjoint

channel and interference estinmation to obtain both
chalmne (D r @s ppizsan eesinkerf edaanembeittanieitedbe tesiinamaie subcarrier

i

[0032] The interference estimate |, u(k,n) obtained from

equat yaibol perdd n.( Bectlon 6l Hﬁ?%em_@aﬁa lshB1- SAFRRE D (k,n) by (1)
interference and intra-sector interference. The
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acceptable | evels via power control, "as descri bed

befow AN obRY ddiB&t %ﬁ%ﬂgfsg %Qii%\ggg B%Sgﬁjg?i%ﬁé 584 bR HeBrected

int&f-sector interfer
P(ﬂ;(nygl%ng@/ (@99@155} the hard-decisions as the data symbol estimates. Alternatively,

sector m may derive the data symbol estimates by (1) performing data detection on the
received symbols, (2) decoding the detected symbols to obtain decoded data, and (3) re-
encoding and symbol mapping the decoded data to obtain the data symbol estimates.
[0031] Sector m may also perform joint channel and interference estimation to
obtain both channel response estimates and interference estimates.

[0032] The interference estimate 7, (k,n) obtained from equation (1) or (2) includes
both inter-sector interference and intra-sector interference. The intra-sector intetference
may be maintained within acceptable levels via power control, as described below, and

may then be negligible in comparison to the inter-sector interference.



7 [0033] Sector in may average interference estimates
across frequency, spatial, and/or tine domains. For
exanpl e, sector in may average the interference

estimates across nultiple receive antennas. Sector in
() 2elpdpdfe the interference estimates for  alPCT/US2006/009551
subbands usi ng any one of the foI | om ng averagi ng
schemes: | x maa)= Y, Imk,n7Eq (3) Kk=1r K 11UK

I 1 11| (k n) - P=1 :
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period it and P.on denotes a nom nal recejved power
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Equation (3)

| ARG ?%%%Y%%@Eth%;f&#ﬂg ke F 0T

geonetrlc averaging, and equation (5) is for SNR-based

average. Wth&arithnetic averaging, a few |l arge

|nterféhéﬁbe*‘ {+Ht8s can skew t he aver age Eq (3)

i nterference pgower. Geonetric averagi ng and SNR-based

averagi ng can suppress large interference estimtes

for a few subhands. [0®34] Sector in may also filter

t he ave@@gﬂ:{ﬁ[égﬂ@ﬁﬂnceambmer over nultiple synbol Eq (4)

periods to ivwprove the quality of the interference

estimate. The filtering may be achieved with a finite

i mpul se respons (FIR fllter an.infinite inpul ses
responsg, ([BR Voo f { L tle, m@t er type of filter. Ea (5
Sect or |$1fob1,,§(r11 %as% edIJ(mna rlf'erence | eas, mfor 10)

each neasur enent perlod whi ch nmay span one or nultiple
synbol periods. [0035] Sector in generates an OTA CSI

r epore Ihaged tbn avdregonmdssiprande ipnwer foa sedioer in| symeel period » and
enbodi nent, the neasured interference is quantized to a
pribdedeseies nagminpiseseived powen for esghissheasies. | hékwdeadifh (1) are in
the OTA OS| report. In anothse)r enbodi t he, OTA OSI

r e6HTt uﬁlﬁcllﬂu‘%f@éﬁ%{lss Bhgpeugh {2t naguating( ngbtse@fvﬁ%lﬁfﬁ%tfc fieeaging,

f a r Based
O R R e (gt ebused average.

Omthﬁnmm@pomraugmgt adew lmget mf@rferebcet sstiniydes mnsl@yf thheaverage
nterfer enc

TR Efed SNRE BEERERA RS BLY fod SN Rraging cop suppress large

deseiféphdeaRtimsatef O adew @lﬁmﬁﬁﬂsne nt in
[0034] Sector m may also filter the average interference power over multiple
symbol periods to improve the quality of the interference estimate. The filtering may be
achieved with a finite impulse response (FIR) filter, an infinite impulses response (IIR)

filter, or some other type of filter. Sector m obtains a measured interference I for

meas, m
each measurement period, which may span one or multiple symbol periods.

[0035] Sector m generates an OTA OSI report based on the measured interference.
In an embodiment, the measured interference is quantized to a predetermined number of
bits, which are included in the OTA OSI report. In another embodiment, the OTA OSL
report includes a single bit that indicates whether the measured interference is greater
than or below an interference threshold. In yet another embodiment, the OTA OSI
report includes multiple bits that convey the measured interference relative to muitiple

interference thresholds. For clarity, the following description is for an emboediment in
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report conveys the neasured interference relative to
two interference thresholds. [0036] In an enbodi nent,

| report includes two binary OSI
a¢§2§F°FE Sl bit 1 and OSI bit 2. These CSIEEFgﬁgﬁQQWMI

be set as follows: 1' , if I, aeas, |n- I noa aj Eq(6a)
OSI bit 1= 0" , if Imas,m< laamh ' 1',if

' 6hb ' <
oty 2 o O ek Somep F dboenoel uPERRRR el o oo

nohumﬂﬁm&emugmokmterference threshold and I nslLm >

| 20D 1Sk Db e B R 12 RSBt b, whi
i miu%rcfaﬁ&?ﬁgﬁbﬁ noesbet i 2 %GSQ iJs1Bitd ﬁiQ%' 6atL%s WIther the

nmeasured 1nterference is above or ow t he high
interference threshold. For this enbodi ment, sector in

is deermed to obsétyvef Igu.ixnterference if the nmeasur ed
|nterfeﬁéﬂbélF%:belom1 lnom .th , high interference if Eq(6a)
the nmeasured i théféﬂﬁ&‘?gmhetmeen laoaLmand I,,;h m

, and excessive interference if the neasured

interference is greater than or equal to Is;g, OSl bit

2 may be used tpo indicate excessive i nterference bei ng
observed b the sbct%rnmu{ééﬁii’ln anot her enbodi nent,

t he OTAYSS ] rd, ECJJ\V‘UdeS a single OSI value having Eq (6b)
three IeveIs osf Ypatruelmay’ be set as follows: ' 2,
if I"~as,n>_|I mm OSI value = "1" | |fIrmLm>Irreas !

(o AP st bl et A e 0s MR lifpeg st
Conla% Lsflng N ha&gp&ﬁ,&)}n gates W? qaﬁ-r tﬁoggé%}:%i':o{eggrefgpm. aBove or
g¥ bf&g W J or I Jl?‘tgllféfgnc fthrew‘aﬂgﬁ ﬁ“n}d%a%% @h&%&%"%ﬂé measured
ZI et‘ntéeir?]ai;?ﬂl&{c/a? Sbfcm:gig hgi;owi= e High ﬁiterﬁerénnce [tlﬁrrgifgbdr ’gor this embed1ment
| nbEiTar éhdeTisger @ﬁﬂ%ﬂawnﬁfﬁ%ﬁm%&e@%mﬁg rETEroRae is below

the totp huﬁt&g&é@&qp&e SEEURE 1PYerR 8L BT 1 Bnd 9., ... and
t he™ WD 2 06/ 9548 PCT U82006 009551 e -

excessive interference if the measured interference is greater than or equal to I, .
OSI bit 2 may be used to indicate excessive interference being observed by the sector.
[0037] In another embodiment, the OTA OSI report includes a single OSI value

having three levels. The OSI value may be set as follows:

,2' N If Imﬂas m = Ilﬁgh,,m >
OSIvalue=9 "1, if Ty, 0 > o m 2 ooman - Bq (7)

'0' ? If Imeus.m < Inom_th ‘
The tri-level OSI value may be transmitted using a signal constellation having three
signal points. For example, an OSI value of ‘0’ may be sent with a symbol of 1+ jO or

2

¢’®, an OS] value of ‘1’ may be sent with a symbol of 0+ j1 or ¢”*'?, and an OSI value

of 2’ may be sent with a symbol of —1+ jO or e’”.

[0038] Alternatively, sector m may obtain a measured interference-over-thermal

(IOT), which is a ratio of the total interference power observed by sector m to the



9 thermal noi se power. The total interference power may
be conputed as descri bed above. The thermal noise

power may be estimated by turning off the transmtter

and nmeasuring the noise at the receiver. A specific
oyer2atciwgf+poi nt may be sel ected for the syst enar/iA2006/009551
hi gher operating point allows the termnals to transmt

at hi gher power levels on ave?age However, a hi gh
operating. point has a negative inpact on i nk bud

andermithyiole RGeS Yheniok! TEEHCIENGG; RAKFT nak RE rRoFiY nEISt described

poé&ﬁ(ze anfle fheBiniehbi a5 v 3 bel &ﬁma%e@ll%[rtﬁﬁﬁﬁg Hﬁ’ib%smltter and
path | oss decreases Wth increasin A'very

opremum@thepa@nsntat the raqewr uﬁoﬁ@gqlﬁabp@atmmmnttrh@y bcysq?@md for the
SS’F%‘S{:/ o;gﬁ g]h%rt e%l‘;@ 581% oWstt}?e nﬁ‘@ﬁlﬁ ?o 6§n5161"nt afth i@t }50%1' levels

e tHand
t r@ﬂ@Jeﬁige HovaRer, B Gighasgperating pmecmsmg% infpact drelinfotelget and
a ver h operating,.point increases the Ijkelihood

of 2% %pe Siratae BT A gjren MRy dHagnit gepebind f Shigy da@ate, the
' tt%lo%afbﬁe hﬁ%ﬁﬁu@hthvlﬁ%suugecfeﬁsgsq,vﬂtfPYiﬁreasﬁg IO'If k@éi‘? Asoh Merating
| Cpilfjimins raisEqm(i@)rable(}incc ithie sjy@fﬁmp,mcomd: @[&I@er@nceMe@’ :w’hmh isa
| OeineReRe O 05T TTen BT v E RO L gl Grgudease in

geRedialdeSiNRS | igtheysser #5e gh fobéﬁatl@"l poihnéticeabdsohe Oiﬂcehhood of
excessive interference does not tog e too frequently
Forysiemdniplilityodn anygase, seqigfyn BRY setl S%@ -level O§hyglug gs fPH%WS
nmeasured i nterference exceeds the high threshold for a

first tinme duratign 1yvp0 mlliseconds) and may
be reset to '0' o%r Ew¥j§ﬁ@" ﬁggﬁb?éd interference is

belom1t©gzhﬂ@$: hIesﬂDnytfor>ao§g§pnqoq1n§ duration Eq (8)
Tw2. As anothef exanpl e, 85l bit 2 may”be set to "1’

only if the nea L'I(P'edlfl Iﬁhguf,gﬁé@t@l@xceeds a first high
threshold Iwsh ,hj and may thereafter be reset to "0

only if the neasured interference falls below a second

i here B Esholisia novinal et Sresiid atd 10T yp s & piabd0] tsegwobh

in broadcasts its OTA OSI report, which may contain the

t W80T pihe O, bifshelye, may el bwen@rayegeusupg),hysterems so that an

usiﬁ&cgﬁﬁe& éxﬁésgggiﬁt%{r&lc%%gg f?élt to%@ ty frédh HE’?)Y For Txre]img%e, OS]

br oadcast report 1n rious nners
erbotimap he setse it onlyiih tfbnmsiuasm&‘rfemlcc Efl'cAeGBShe higpohreshiold for a

each asurene perio I.n. anot her enbodi nent,. sect .

oo PEE S bl S °q B iR e et 06 g the
brineeeas ite@bndeiit belo@nthy high thiir®Iid Rirta desordieimé Gurafion Tw,. As
Sector in may al so broadcast OSI reports fraom other

s ea@fl@%eﬁaalpé% OSLPE 2ripayadiesetipt hi glyE dheomeaspred grtcpencrexceeds a
O%lrstcl?xﬁﬁ rtfﬁ%&ola/\@migp h8 %?a@“%m@%[éru%zpe%/ 80%55011'11)/ if the measured

interference falls below a second high threshold Iy, 4, , where Ly wy > Ly s -

[0040] Sector mm broadcasts its OTA OSI report, which may contain the two OSI bits
or the tri-level OSI value, for user-based interference control. Sector 7 may broadcast
the OTA OSI report in various manners. In an embodiment, sector m broadcasts the
OTA OSI report in each measurement period. In another embodiment, sector m
broadcasts OSI bit 1 in each measurement period and broadcasts OSI bit 2 only if this
bit is set to ‘1°. Sector m may also broadcast OSI reports from other sectors to the

terminals within sector m for better OSI coverage.



10 [0041] Sector in also sends its IS OSI report to the
nei ghbor sectors for network- based interference
control. The IS OSI report nay contain the two CSI

bits; the tri-level OS1 value; the neasured )
wotenfiersence quantized, or unquantized, to aPCT/US2006/009551
predeterm ned nunber of bits; [0Tno,,, t, , 10Is;0 m

, and 10T, ma, , m; Inon1n1, IhF%I m and | neas, m path

| 90867 SERE g0 DGRBSy, ghhale ﬁ?%@%ﬁg%ct% For pogprosk-
C mdﬁﬂéﬂaﬁﬁcetd@mraofrhe & oS0 fepb nimtos@IhE two DSI BX); the tri-level

?&%é in each neasurenent perjod, or only
s¥iuFe e, mepgussdoi Creqice,) gg@'}t\;@a orolgnqu\antgz@ﬁ,etoog pesdetermined

i sfi Ano ectory g al
r ei‘jﬁ“@@i 8123%&? oﬁ“ﬂ“‘t oﬁﬁsiré‘iﬂf’dh I %a%g?il‘“éﬂbrlt‘“’“ mw?y“f"’ﬁ‘b%ﬂd Locaem s PR

t %gg&sna,leéewaa G5 Oofl thidhaaLe séa@ﬁt m ﬁ@ééufé@ne@%hé}%&bfée some
Its rom sector 1In. Eac sector uses the
O@ther gpomiagiofy o ctdndmmenoghwerw’é e&@cmrsm taycend iths ISd@Shreport in
S SSI ons nal s.

e oA O R EReBR il et Bl B if some other

S egitedioh is §200H] ANedtharsketbiag ady alRb egduestesaer /ad tsmi ISN®$1 report
be achi eved in various nmanners. Sone enbodi nents of

df he ieminesea seqiped Mdicaledaal dbmy sasnotapeeirelse OS) &is fFamgetor m.
[%éﬁ]se&tﬂr QR& BEPS HBINLe ﬁoﬁgcﬁé}ﬁ th8 ﬁ%@ylsgaofsefdﬂcﬁﬂoi data
in the sector based on t reports recei ved
f rtmmmlh@orrséngh iy tewmipalo irsits feotor e«amt;ga@ inkefi-seqter inrerfiorsmes at the
neig%?or ectors observe excessive interference, then
sé¢ fi ﬁﬁy reduce the transmt powers used by

dijs@ty antg@eoritiedsed Natfertite SBEEEN mb beOachizabd (@3Cous manners.
term nals cause less interference to other sectors A
diSeageahedigsatsad mawoal-besad infertemece conenh A degaiibgd PeleWa
' @1 patf olneaﬁ,)oa&%n@ RE1&SHh ‘éékfé@ul%@ﬁéhﬂfnaﬁﬁg tﬁte@a%r t@sed on the
transn1t at a high power level in order to achieve a
gily ePSIsiegmad recoivadifemm divd nighlerf srierce HoatemnplSNH) ORgt Or more
th t Th d d.t I
)x/lgxlgggrrvslec rgcoageé‘&g 2 cg%s(lefe i Jtels'f%reﬁan%me%esectgg %@{?8{;}? redu%F thF ﬁransnnt
hlpghextsnﬁmshjf dispdumtagbeicehinbdulsétor /h sbitgh that esmerdd cduse less
interference to this neighbor sector. [0044] ggctor in

ey HARHEi P PaT §%&fanﬁa(awve%?&?ﬂﬁmn%é%a Sawll ARng{, gain (or a

QYabd hith 168S fdiCie %acerhgas%ctsh SN dead d '&amem't qf a%ghewéﬁ level in
carrier-to-noise ratio (C/ N, channel gain ratio,
sordsn to PRliges guaAvant Sigwrdio-neise-ralyintreforucs matice (STHR e th@nservmg
?'g%c?ﬁgrn gﬂg/ d?%d\qan@a%%dt n[n?rgtf Lp et éhzﬁf}%o%a?%it clﬁ%ﬁ‘io ?.Ilel ghborfsector and
athet lag}mmaﬁnnnﬁywheletm nmpaiiteth agai 1ﬂﬁf—sﬁtcﬁhﬁﬂat’feﬂen@ﬁtmth1s neighbor
thr shold, and the termnal may be deened to be a
dvant aged termnal if its channel gain is below the
Wﬂ?' GREDr #f MRSSTuehisty AehbinRal bininkB®ased on vanous (i'[uahty

di sadvant aged term nal s"may be identified in the
metrics such as channel gain, pilot strength, carrier-to-noise ratio (C/'N) channcl gain

ratio, and so on. These quality metrics may be estimated based on pilot and/or other
transmissions sent by the terminals. For example, the estimated channel gain for a
terminal may be compared against a channe] gain threshold, and the terminal may be
deemed to be a disadvantaged terminal if its channel gain is below the channel gain
threshold. Additionally, the disadvantaged terminals may be identified in the IS OSI

report along with their measured values, e.g. 10T or measured received power.

meas, m

Further, in some cases, the IS OSI report may provide information as to the identity of



report along with their nmeasured val ues, e.g.

| OT,,,eas, mor neasured received power. Further, in

some cases, the IS OSI report may provide infornmation

as to the identity of WD 2006/ 099548 PCT/ US2006/ 009551
Monenspssad s wi t hout nore to allow for utili zatiras2ebioosssi
the different approaches described below [0045]

Sector in may reduce the trandiit powers used by the

di sadvant aged term nals by Sl) | owering a high

t rtatmgmlg wWibwetr mpieniot allopg for| wiliagisin ofabe aliffeenthppproaches described
tgrm als, (2) lowering a lower transmt power limt

that I's appl icable to the termnals, (3) assigning the
di[sedBjant Seyect ﬁzen:m/ nzbecentiteh trhrosvet pdﬂbxa ﬁ@ﬂehy tthatdisadvantaged

require |l o n hence Io transm -t
( ﬁnrﬁa%ls Qz&ﬁ&w lg%ae%ﬁ%w Bt fhAds pplisROgdg e terminals,

tr %Eméﬁfgoy loWér {r@snﬁﬁ bﬂﬁeﬁﬁﬁﬁ phhey a%ﬁ?fcﬂlﬂg {8l the terminals, (3)
i nati on of nethods. [0046] In another enbodi nent,

S GOUBHINE FiouseQvtREPS STOMABOHEYIoWCY Gl gt Eequte dpier SNRs and
SRR (S LERRNG8, 9068 Ve DRI DR, AEGLE SR for daa

ofrs 0
enﬁﬁ&ﬁhMEnhm(ﬁnﬁﬁ@anmepﬂmhﬁmﬂméotﬂﬂmnmmwapfnedude t he
nunber. of_active mnals in the sectaor b ) . .
deiYtHg allcoiret sm&i@@wa% A 72 qsawgw% s Off A AEHeqe mnter-
ONectbPBiterRYAES Sbskivall byt (ng])ghgﬁr%&it&g FEESIPAA if one or more neighbor
di sadvant aged term na de-assigning termnals

t Feagtorsaapeers mecawveo@&ﬁfegernamtﬂe@ S@et@égsmax pdugre thgBHTRAT pigactive
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t eheriraars tnly @I)sdbnbmgnmd:msatof dmdxianuag@f tftrhﬂmdlés (G$I de-assigning
or sect t he qbse

or.t t he ne rs .ved
| PBTAY dhBohTEvareny B BHBRracoron PyHBar EBES Gt antaged

okz&%{lﬁam Gr (DIEBTILME ok ﬁdhﬁﬁﬁ@ﬂ‘ @&tm@ﬁﬂﬂﬁﬁs OTh&fate of de-assigning
factors. Sector in may thus aﬂgyst he | oadi ng of the

s doTnaliyzsk dlso e rers IZSuTRon b s KSOF tsnertsigomdbe heigbor sectors
SAELORe dod it Sce2ROLOLn e IRRBLITEN beighS! Qletdrl observing

gns tr I C c annel’'s 1o the
Sextakive ntaferaneaamdion othet fag@atse Sentbem—m@c&ux adjust the loading of the

interference. o rved by_the neighbor sectors. For
i e e DR Y FePeRy rivg T O egtoby of iraftic

cheoyrgl s kRt aotheBMboditheht Edd @S5 4@13né Raffld@hhRHel¥ tb MeSterminals
in the sector. Neighboring sectors may al so share a

c GRrRSricsleT inoF mener 19 enidgrminerseatprainterfsrepeq plesgbied byt neighbor
t Ifggctér@t F%f eiaﬁgﬁg leGiciC B3P %a b%§a§§1 % 5€ 8f &?f‘ﬁg cﬁﬁ&tefgrthat it may

one or nerghbor sectors serve excessi
i i euxrhe’:tssagneo thehenminskcihahe |sectmrayNalgBlucgmgdsesmb/amy afpedshare a

termnal s ctor inwth traffi hann

c BBt o TGS P P LR R AT LB Il asigncd

Cagisecn@ciont &f bed 8Nadrd Aeipitidr saﬁmg i3SV 8£dedife Hitdtfefence, then

the traffic channels in the commopn set are orthogona

t Cqipfern may assign disadvantaged terminals in sector m with traffic channels in the
common set. These disadvantaged terminals would then cause no interference to the
neighbor sectors since the traffic channels in the common set are orthogonal to the
traffic channels assigned to the neighbor sectors. As another example, each sector may
be assigned a set of traffic channels that it may assign to strong terminals that can
tolerate high levels of interference. If one or more neighbor sectors observe excessive
interference, then sector m may assign disadvantaged terminals in sector m with traffic

channels assigned to strong terminals in the neighbor sectors,



traffic channels assigned to the nei ghbor sectors. As
anot her exanpl e, each sector may be assigned a set of
traffic channels that it may assign to strong termnals
that can tolerate high levels of interference. If one
oV ORtlod9%%¢8 ghbor sectors observe excessive PCT/US2006/009551
interference, then sector in may assign di sadvant aged
termnals in sector in with tridffic channels aSS|gned
to strong termnals in the nelghbor sectors,
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omtted and all interference control may be provi ded by

ut PlPsksi 4G a9dI 414 radvnb RBiegedi At igferiEreafic EoRtenh Ay be @m@ded by
asutﬁizﬁfguéﬁﬁ e 4R bh &P Feldce le‘ﬂ%ﬁs 3%2 %5 7RBusskd %%] respect to

shows a process 300 perfornmed By one term nal
fdﬂOﬁﬁﬂﬁﬂﬂéBence control . Ternlnal it receives an OTA

ﬁogﬁﬁpor% 1% :"pgo%‘{sﬂ:h Egsgg ﬁn?e(q?%%%k 3 é ial usfg jnterference

obsRfvE STRNGRES tecewemrﬁ@'mr(mlqeport feorg a,nex@heéfrmtogﬂlodmstu) A
2 is set to "1 (block 314). [f the answer is " Yes'

t FstermE PR il then madecwlhedhiss the nelahbarserior OpsSTEs exfeptvsinterference,
'Siég%h&%bﬁﬁﬁpz l ?t PR (k14 Tragd {sw% N @ﬁ% terminal u

O herw se, a termnation is na et her’
neliegtmge uts srenmut powsrewubg lniggh downns@p fsmeemd/@r ae adaster rate (block
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size and/or. at a nomnal rate (bl,ock 320). O herw se,
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[0053] FIG 3 shows an enbodi nent” in which t

r etmﬁmt@@wvrewh & heminahyrestepsst and/or at erdeineltee (blbsleﬁméd
by Obgfﬁ neh%? tEosho%l(:“c;t oer:mfarﬂ:lmen 1%f 1&5 %% Bﬁsbgi repo?tvconveys the

inter-sector interference observed by the neighbor sector in one of three possible levels
— low, high, and excessive. Process 300 may be extended to cover any number of
interference levels. In general, the transmit power for terminal # may be (1) reduced by
a down step that is related to the amount of interference observed by the neighbor sector
(e.g., larger down step for higher interference) when the measured interference is above
a given threshold and/or (2) increased by an up step that is inversely related to the
amount of interference observed by the neighbor sector (e.g., larger up step for lower
interference) when the measured interference is below the given threshold. The step

size and/or the adjustment rate may also be determined based on other parameters such



- low, high, and excessive. Process 300 nmay be extended

to cover any nunber of interference levels. In

general, the transmt power for termnal it may be (1)
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aﬁqe o HuIeMaMBighbort éa@toﬁ:u rTé@inal LaRGEkinR@ME cheMel gdiftffor each
the termnal, the channel gain for the neighbor sector

se¢tat based poapHet eprivadelrom diarseior. Termina ramayythgr detdye, a channel

e on 0054] Term nal u
y %%ﬁd?t gléiréel%h%ggée%nﬁ)t‘ a@%\?}ggjgbased[ on t]he OTA 6l

report from one or nultlple nei ghbor sectors. Term na

u may est|Q§;eﬂthe channel gain for each sector based

on a piltet éqﬁilved fromthe sector. Terminal it may Eq (9)
then derive™a Channel gain ratio for each nei ghbor

sector as follows: r(at)=g,,,,i(n) Eq (9) g.(n) where

Owhere (£) ,(hp idtheciRadRgin 1@8Vdn REMNRE N ah@ bR stdiorand

nelghbor sector i; gs5 (n) is the channel gain between

term n%al (nb tis BB Eh4nNEl ST BEtNEENIEEL Bl 2aB¢he dervif sektor;idng
channel gain ratio for nei ghbor sector i. [0055] I'n one

enbodi m:tmtls tht @h4finBldairtirati€ €ditniefghB6r stiter 5t rongest
nelghbor sector wwth the |argest channel gain ratio.

T[ﬁ()gg]nal In(%| tér?xgd&gﬁ“?én?st&%nhﬁ]% %dElﬁﬁﬁa@tﬁe %ﬁﬁé\@gst Q@%ﬁgﬁ%@?tor with

romonly thi's str
sk tapgest thanadi giahreratienffedhinEnt then hdgjum; itakrandmiagpwatissad en the

transmt power based on the OTA orts framall
SHERSOY (oot oo ic s SoREest iRt S et Expodimen,
SR §SAdjigd i@é"@ﬁsn%&? BascWR e OTA éSI feorts ﬁ@lhgahlb@&ors in
sectors wth channel ‘gain ratios exceeding a channel

qem @GSksgt. | Dhis Qbkegi anay coft@in (LhEisyprasst netghbor @cwrsr, where T=1, (2)

?gglﬁg se%f% J‘&, tff )éﬁgnng; Ea%agaé%h %Q&]-:en!img %lc@ 1&? %21? tgd thg‘ @mltd (3)

Sectors e rn a ne BY 0ade as
byslghber seefors Pithsheimel gaiag e;(cé&dlﬁg) ﬁ&;h@ﬁﬂ&e aingheslbl@f (4) neighbor

nei ghbor. sectors.. Termn may adjust its tran

SHER P S 1t SRR, Do aa o el B et OF @%Pfﬂg other

fdrOUp HeldhBbesePBld MRANinaBE £18Y 8djhd it R@n &Rt p&RLrin Fous manners
based on the OTA OSI reports from multiple neighbor sectors in the OSI set. For
example, terminal # may decrease its transmit power if any neighbor sector in the OSI
set observes high or excessive interference. As another example, terminal # may
determine a transmit power adjustment for each neighbor sector in the OSI set and may
then combine the adjustments for all neighbor sectors in the OSI set to obtain an overall
transmit power adjustment.

[0056] In general, transmit power adjustment for interference control may be
performed in conjunction with various power control schemes. For clarity, a specific
power control scheme is described below. For this power control scheme, the transmit

power for a traffic channel assigned to terminal # may be expressed as:



exanple, termnal it may decrease its transmt power if

any nei ghbor sector in the OSI set observes high or
excessive interference. As another exanple, terminal it

may determine a transmt power adjustnent for each

MW YREWYS¥ector in the OSI set and may then RelbBbies/009551
the adjustnments for all neighbor sectors in the OSI set

to obtain an overall transrrit“power adj ustment. [ 0056]

In general, transmt power adjustnent for interference

cont r ol ek DB (Perdffired in conjunction with various Ed4(10)
power control schenes. For clarity, a specific power

control schene is describe el o For i S _power i
ORI P hedie THa T aNgIcE 15 CFagpel S0 elperval
channel jassi.gned. to termnal, it .be _expressed as: WO
2006/ 098648 I%éﬁdfﬁféﬁffo%‘?"ffﬁg’@%hfm ‘iﬁé&%’i’?""(ﬂm 4B of (n)

+ AP(n) (; .5 : ansmt power

for,t he@g#?%&%sﬁgﬁogfe?g%% f&g%%ﬁaie 1%‘%?"5? bal n; Pfef (n)

is a reference power_level for update interval n; and

APLR) transimit Rowish &vels Bo(ier andels i) f 4 thep bransenit pevesriighta B (n) are
The transmt. po lLevel s Pdeh (n) and P1Cf (n) and the
traﬁgwwwnﬁ%%€%°@§ﬁéﬁghp(n) are given in units of

de;@o?ﬁ' S THBeferbRRPblved RSl B] 61 §DGR BB off t8MEhit BREr needed to
(n) 1s the anobunt of transmt power needed to achieve

a icalegeta taR SNR fr dafkignat® taishasisd, SeHicn mawbiecdignalyg sent by
be signaling sent b termnal u on a control c¢hanne

y I
or CEBHE! 1oPTha FORIF ARIANESPIGRME BT FaRERIEHeth DRfwsterpicy gpwer level
anghdt e k-8 SNR RNR vBRedad bR Q186 VeV 8f FerfiRdbA®Tor the
| evel of performance for the designated transmn ssion,
e. épsignatod pravdadssiar, eqr, YameckePER)r ratef (PERe. dhthg data transmission on
t FA0Sgz! Hhnd altui1 ethé ré‘gs{ hted h@mgllissgﬂdo Gy d%ﬁ{u%ahﬁge and
transni'ssi on observe Sim [7ar noi s€ an I'nterference
chiateafetentd Sdhiatsteritthen thée thecetsies! IWRf for thee dat aransmission,
transm ssion, SNRdeh (n), maybe estinmated as: SNR d, h
( nPNB . aY Beestimajgd@s) " . Eq (11) [0058] The transmit
power delta AP(n) nmay be adjusted in a determnistic
manner, g(r%_kl_)_g i]isti nner, or sone other manner
based of 't e =0tk s fromthe nei ghbor
sectors. The transmt power may be adjusted (1) by

B TN —

Eq(11)

detérm ni st di f

r af e®bhilisticthidnef @PbohObakf BLENE Baled\ e WBIANDSI reports from the
probabilistic adjustnent. Exenplary determnistic and

pristiibps pestare  (Tharizanmit mower Mmadjbestdinsind € fheriieigpieamounts for
decﬁﬁ*éﬂegteﬂtepi%l'e%@é 16598 using deterministic adjustment or (2) at different rates for

different interference levels using probabilistic adjustment. Exemplary deterministic
and probabilistic transmit power adjustment schemes are described below, For
simplicity, the following description is for transmit power adjustment for an OSI bit
received from one neighbor sector. This OSI bit may be OSIbit 1 or 2.

[0059]  FIG. 4 shows 2 process 400 for adjusting the transmit power of terminal u in
a deterministic manner. Initially, terminal u processes an OTA OSI report from a
neighbor sector (block 412) and determines whether the OSI bit is ‘17 or ‘0’ (block
414). If the OSI bit is ‘1’, which indicates that the observed interference exceeds an

interference threshold, then terminal u determines the amount of reduction in transmit

power, or a down step size AP, (n) (block 422). AP, (1) may be determined based on



simplicity, the follow ng description is for transmt

power adjustnent for an OSI bit received from one

nei ghbor sector. This OSI bit may be OSI bit 1 or 2.

[0059] FIG 4 shows a process 400 for adjusting the

tWaRLHIPSHower of terminal u in a determ ni SPCEUS2000/009551

manner. Initially, term nal |s processes an OTA Csl

report froma neighbor sector (bI ock 412) and

det er mi nes whet th | ock .

41thy trapgmig H%W e?fﬁu fpr e*@ prpt “PG\HF d‘i’fe‘i'"ﬁld' %%(fles‘)t ?1‘}& 8 chgonel gain
rfere

: %E@éﬁ%%’ RN B ) o o) R B EeE I frporgy power dela
(- 60, blpok 1 by RO O HsF LA Dl R 1S A Rt mines
ggg’ 91?)%%4 ngaééS%OQ Prgrgééaer E,éa{l he Aﬁ;@@@g Ap B RAYRblock 432).

he prior up interv

Chﬂﬁ”@glﬁ%‘ His rb%t eﬁn?x(edt iS‘a‘%e ‘Bh 9{@15’@ nje&'ﬂ% nh deférﬁﬁnab u then

Ter nf I's t ecr eases t povie
AR
< dﬂ&eésﬁée tl(&f’ (Iterrgr?nﬁ%lﬁl%%%er ggl?a %g%(n)' t}tﬂé&%gﬁt EPFE tlra%smlt power

kg@@%ﬁlﬁﬁlg’ ég.bidc%%iﬂpﬁn Qg?-w?ﬁay bgreéggg p,step size APP(n)

e det erm ned based on
AP(n -1) and r,, (n) . Termnal is then increases the
transmt po rARQeI—ﬂmh?up@d?PP(fn())Si(Hﬂte@k, 484). The
t ransm 4P(pb adj ustments in bl ocks 424 and 434 may Eq(12)
be expr essed é&’(nAﬁkhAEa)@APPFB(QﬂbIF‘F1OSI bit="0", and
AP(n) = Eq (12) AP(n-1)-APdo(n), if OSlbit="1". [0060]

b CBER e R shbty ot ik tfgnﬂslﬁa%wef dela AP()
a'tb %Wﬂhﬁlé ﬁgf%lﬂa?lxagﬁ!@&ags%lu{ %’ive(— B!s%‘ﬁbl%é@w%% follows: _

follows: AP(nj e [AP,,,,, ere
is the mninumtransnmt power delta aI I ovvabl e for the
traffi cARfhpmid,,., 4Rd, ] APmax is the maxi mumtransmit Eq (13)
power delta allowable for the traffic channel.
Constraining the transmt power deltas for al
t SFhHih AP sus ithe mE s} trangmj HOthdeétaraHﬁ@eblefor thfr &#f8pcpannel, and

? g\geir n?@ﬁz"gi@ ?f?axﬁ%? Wrt]raI } ?%\9 élﬂo%)ab]c%f thn?rach%hannel

SEng
In er ere CEWI Ehnacce

el s. mtra wer d taAP
s ang e Rsher BaRS foP dhEm ot i 56 %fﬁotveﬁm Rgmee of
CamnieRt pdhe depadll AL RBEWS nﬁ QdquaiondWBd)] teiin GthaiS &IV itl&e intra-sector
(QS) class to which the term nal bel ongs. APm a for

d ilntedeente VOUE! aedepiebledeveisy The nadgnnml wansanit p.werreirzlémﬁPm may be

, td_{u%teg %d/aocr'\’)a%ﬂ%lt lg?}g ef %nr%r %%ﬁt 31 i %gcaﬂ [nae%,? He quLP}ﬁagﬂen s fora
t re@fifity Gof @&@I&B &b0S) class to which the termmal belongs. APy, for different QoS

classes may be adjusted at different rates and/or with different step sizes.

[0061]  Terminal u then computes the transmit power P, (n) for the traffic channel
based on the transmit power delta AP(n) and the reference power level P (n), as
shown in equation (10) (block 444). Terminal u may limit the transmit power P, (n) to

be within the maximum power level Py (block 446), as follows:

P(ny, if P, (m)SP,,
Pdch<n)={ - - Eq (14)

P

max ?

otherwise .



based on the transmt power delta AP(n) and the
reference power |level P~f (n), as shown in equation
(10) (block 444). Termnal is may limt the transmt
power PdCh (n) to be within the nmaxi num power |evel
Woksosdodagk 446), as follows: Pd h (n) = Pdh RENUS2006j0p9551
Pdh (ft) < Pux Eq (14) P,,,ax , otherwwse . WO

2006/ 099548 PCT/ US2006/ 009551 1616 Terminal u uses the
transmt power Pdc, (it) for data transmi ssion on the

t rEdrining] ¢ hses thesl transpI@EREr P, (whfos iie diapapission prethamaffic channel.
(zt) and APP (it). step sizes are conputed as:

AFHEE3]) = T eaadiment, theapsPg 60 ppd ARy () ste§E§s)are copppptadps:
(15a) AP.,(n)=.f~P(APuprstin, AP(n-1), r,, (it), k"P)

Eq (15b)_where APd,,u and APup,,,y" are m ni mum val ues
for AP =dn I%P%’(‘ﬁ?(,”_ﬁgsrpé’&)t i&iwél’y?nd kd, and k*p Ea(52)
are scaling factors for APd, (n) and AP., (it),

respectjyely; and fd" nd. f1 re functions to
compu e‘fkpﬁ‘fgfl?:(’tg)(‘g%ﬂ “’f&%-)(?l_(({?’t’}s?")l('i%gectiver. [0063] Bd(15D)

Function fd, () may be defined such that APd"(n) is

| ated.to both, AP(n -1). and r" i ghb .
S o Bwer %?’éléf’ﬁw@rgyf%@ BB ulgd Sdn e 2‘?&% Zigpectively;
(1) a

resul t lééilfir ‘%‘%%“; %? n s Jﬁ%%%(’?? {0? r%{iyg”e)( %edl gﬂ? @gr%gﬂ%@‘%‘?%@“gf
ey be el e w oo gt Rpsomiphie M2 0GB Al afhE el

to both AP(n -1) and r,, (n). If the neighbor sector
obigesijes Fustibnt gr fenenycee defiesl (doh ahdi angefn)chamelabd to both
gain for the neighbor sector results in a smaller

APRP{) - aradd (r2§n)a IF angighborabaier abberidd(mgh dr exesssivesnterierance, then
smaller AP,P (n) . [0064] FIG 4 shows the processing

f oil) edez@Shamiel ghindor disenenghibghizsior sesaltein a dargérapfefn) and (2) a
val ue may be used for APd"(72) when the neighbor sector _
obggey eduegic A6t vB repHisdp ittt &P, Kv)s mEmcEpn wa (iengiale defined
be used for APAD (n) when the nei ghbor sector _observes

hi sgeh et ¥ drk ifciaverssly frelaedtto detin AB{repl)s e &, (way Bdhe neighbor

obtained, e.qg.,. by using different scaling factors kd"
| SRFAr Reperves %%w g ferenses Bt e &leer haergl gpidniop the neighbor sector

;gjé&%.tih \éeér%[ller [A‘}ﬁgﬂ taﬁ;% ?vaearslag PR &Y RBGSS) %%guli‘s% a smaller
pr

usting the tra term na
g%?‘(%l istic manner. Initially, termnal u processes
an OTA'COSI report froma neighbor sector (block 512)
angodlft er Biq aSshe tiehrob 88inEBbr Bet 08Bbit fronPéne fbigHoBt 8&kor. A
514). 'If the OSI bit 1s 1'7 then termnal it
deétmgenvales ntalyebepuns dbr AR, \n Y ehenlelor ecightng stéter observes excessive

interference. A smaller value may be used for AP, (n) when the neighbor sector

observes high interference. Different down step sizes may be obtained, e.g., by using
different scaling factors kan and keyy for high and excessive interference, respectively.

[0065]  FIG. 5 shows a process 500 for adjusting the transmit power of terminal u« in
a probabilistic manner. Initially, terminal u processes an OTA OSI report from a
neighbor sector (block 512) and determines whether the OSI bit is ‘1’ or ‘0" (block
514). If the OSI bitis ‘I’, then terminal u determines the probability for decreasing the

transinit power, Pr, (1), e.g., based on AP{(n—1) and » (1) (block 522). Terminal u

ns
then randomly selects a value x between 0.0 and 1.0, where x is a random vanable

uniformly distributed between 0.0 and 1.0 (block 524). If x is less than or equal to



transmt power, Pr,,(n), e.g., based on AP(n-1) and

rs(n) (block 522). Termnal u then randonmly selects a
val ue x between 0.0 and 1.0, where x is a random

variable uniformy distributed between 0.0 and 1.0 .
(DIRG9 1f x is |ess than or equal to WO PCT/US2006/009551
2006/ 099548 PCT/ US2006/ 009551 7 Prd" (n) , as
determined in block 526, then t€rmnal u decreases its

t r ane Rgs g$ O e(rgglgr{echgﬁ b*g?% Zt%n tgbl Oé‘lﬁ; ? T eﬁ% rLﬁarn\éwr.nﬁep’ov.ni-r delta

| ev{é]‘} %%’ lcolgiggé%)) %Hflg%%ﬁ YA\%E gﬂe% t alalLPI‘tnlane) %%Lrtg%nal # maintains
bl 0K 3ddtnit #&se} dbBA HiehAburtin gl g (Hba?%oghe pr obabl lity

for 1 ncreas the transmt power e. g.
basEg6@in AFf(the OE)[ bitngl ‘(07 in @hv):k ém,dbekl teﬁmzal u desenmiimpgs| theprobability
t hen randon el ect.s

(bl BEkrEs e 5 S phata PLalahy OF- BGm: AP B gy ) (lock

s Py AR Be D3 g AR BghE g end 10 BI04, 164

Q hgnas %n ok Eqﬁﬁl to Pﬂ r@RL RldefehAMedin bIGLK 36, theh B@Minal u increases its
ternminal is maintains the transmt power delta at the

Cur f2Rknit ¥Rk dbibl B kp>3Blhck I88. GRAASE] # xROWRAter than Pr, (), the
adj ust rlrnenFt%s in bI}%gks 2(28C 51“% and 538 ﬁ;:\y@@eel n Pr, (n), then

ex pleainedy @ﬁmnth1n§\m€d1méﬁsnﬁlpﬁowerl (Ielt@st lﬂlet gtrdent AVE! (block 530). The
x-Prd"(n), AP(n)= AP(7z-1) g | bit="0" AND

X: - RSP ppweERpstpats mﬂqlﬁ@kf)ﬂ &39&%5% may RoghPErgd APP

may be the sane value (e.g., 0.25 dB, 0.5 dB, 1.0 dB,

and so on) or ffer ues. er
bl ocks 528, 530, & 3? %g ?ﬁ?%gﬁ{ % SQJ%Féy}
transm t Apgmer. ;ﬂl@(lnt—él)-%@@ shmvmsnﬁt:equmxu:o& LBZ)nf,bl ock Eq(16)
542). Term nal| u then coﬁputes the transmt power P&,
(zz) based on [tMR#trlansnmit pewewigel ta AP(n) and the
reference power level P., (n) , as shown in equation
(10) (block 544) ., and further limts the transmt power
d, Abs)ang @P pb@awb@ Hiertamp aaiga @ endrep BRel-5 By &0, 5 g progep) or may
equati on 4) (bl ock 546). Termnal is wuses the

tra PeROREES Pdch (n) for data transnission on the
trafpbsy chamgeblocis3288430! ﬁhcﬁﬁSew bﬂ?ﬁx‘ints [tR®ransmit power delta, as
probabilities are conputed as fo

Pr ashown=n fegngiiongd 3) Apeek 152) rTemur(ah)u thk:df:pl)lpglteam Eepsmit power
78, R Bl B el Pl o
e ) O A4 S B g

Pr
PCTTJ/% L\J{é}g%}(l) %f{eg%%%%ﬁn‘t%lwl& 1V, £0964,9 %)éﬂlgtmn (14) (block 546). Terminal u

uses the transmit power P, (n) for data transmission on the traffic channel.

[0068]  In an embodiment, the probabilities are computed as follows:

Pr, (n)= fd;(PI‘dn' mns DP@~1), r (), k), and Eq (172)
Pr,(n) = £, (Pr,, s AP(R=1), 1, (), k), Eq (17b)

where Pran mip and Pryp min are minimum values for Pr,, (n) and Pr,, (1) , respectively; and

[ () and £, () are functions to compute Pr, (n) and Pr,, (1), respectively.



18 [0069] Function fa, () may be defined such that Prdn

(n) is related to both AP(n -1) and r,,(n). If a

nei ghbor sector observes high or excessive

interference, then (1) a Ilarger channel gain for the
woeh@npeus sector results in a larger Prd"(n) &iiuga06/049551

| arger value of AP(n -1) results in a larger Prd" (n)

. The larger Prm(n) results lisn a higher probability

of reducing the transmt power. Function ffP() may be

debédied Buchion hgi() mRy be dpfmaui)suclsthnahve,r(eéIlyreiféfFCbtPé’cht /P(n-1)

both AP(n -1) and rs (n) I f the neighbor sector

otnderes. 16w neighbor spaircebsenverehigh 1F eesc¢sawgentetfhr§ﬁ%|then 1) a

gain for the neighbor sector results in a_snal

(layzen plarnpel) gagn fq;rtbe peigifoy seqier rAe(lrﬁ in f)larfgée o @) | fﬁlda@) a larger

smal | er PrPf e snmal |l er results in

| ey ofp ABGEDDI Teﬁ"}ltsofﬂ G Hfﬂeéd’gdnﬂg tﬂ? ”)pHWé‘FS in a higher
[0070]. FIG 5 shows the Frocessn n for ne %lt (15 h .
owebwtgnﬁé?d@w&%f—‘ trapsmif BeRly Eﬁ-& }5 By finggd such that

Prd" (n). when the nei ghbor sector,ob erve excessi v

| ﬁfue(ﬂ? ellséﬁ&f‘ésel)& r@ﬁﬁfjlgt@r baply| 7 vy E]s(éli gf %ﬁr‘bm% T sector
en th bor observes . hi nterf
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vafious functions may bé used to conpute the

A{a@’?(ﬁ]n) A6 5 AR hB)préckRihgSioZ 88 B3Y bitheorPlodle néighbd@ndctor. A

(n) probabilities. A function may be defined based
ohlgv:awakuasngabarreedarf@ Biydh) ashenhibe mgrghbert sactaarbagives excessive
power, the current transmt power delta, the current
OnEriegmee.e pbramallgr @olue urayOTAUEE) fareBar(ns, Wdafigeneighbor sector

gai ns, so on. Each function have di ff
elpaees gwﬂva}er%t?gcepowéﬁfer@a P DrORhi RS o STtk rates of

aSovdd S fuRIMERE BRpGE obBiRd . %t PeudiR@is@idnt RAWRE factors kaur and kam
adj ustnent and di stribution of transmt power

dfsk high ahd exdehave Jetqaffembe r¢SneCtt1Nelysyst em The step sizes
LRI TR XECay i
t t / trol
a8BePPotie? Siiey eSS T o BB 5o B A ﬁ%"hé%h"%n geor may be
Céie%n%d b?igc‘e%r orP {4 var oustéyara%llc‘rflcsf'g' ’suc%n% he BfHen Fl?e{nsglll)ﬂta;gmve? the %urrent

gency service an

tezm owmytellnaa\tlea &u@heOTQrOS)Irﬂepw }ﬁﬂdotlmyTh&)ﬁchﬁorts channel
rate and/or with

USt (ir ans V\B[ at ﬁé]e{
Gt end SR o Pl e T WP el M OB B Cumgower contro

a&ﬁ%ﬁ&%s@é&@ﬁ@ﬂx %s tie dAhEShRt r&@@'tﬁ@tryrﬁhﬁ@pé\ﬁ&fafdj&tnﬁ@ﬂ and the
adjust transmt power at a slower rate and/or Wt

sdisitibetionseldpngiit @gwe Gdmaior Teertaimianls in Wapyddmo The ﬁb;ep siges and

nﬁ%ﬁ?ﬁﬁhﬂé@ BX'I(}% %Ibe%te g& {r}]aés%% ?13 é%’kfd Zt?rl])l%sgérﬁ s%%e %ﬂl ?gleans

sEE)ﬁﬂIa]r S. TE@trar&mnpiﬂv&,r adjustment and/or the admission control described above
may also be performed based on QoS class, user priority class, and so on. For example,
a terminal using an emergency service and a police terminal may have higher priority
and may be able adjust transmit power at a faster rate and/or with larger step sizes than
a normal priority user. As another example, a terminal sending voice traffic may adjust
transmit power at a slower rate and/or with smaller step sizes.

[0073]  Terminal u may also vary the manner in which the transmit power is

adjusted based on prior OTA OS] reports received from neighbor sectors. For example,



WD 2006/ 099548 PCT/ US2006/ 009551 19 term nal u may
reduce its transmt power by a particular down step

size and/or at a particular rate if a neighbor sector
reports excessive interference and may reduce th

t warsmieopeower by a | arger down step size andﬁﬁﬂ“ﬁFWQMMbﬂ
faster rate if the nei ghbor sector continues to report
excessive interference. Alterndﬁively or additionally,
termnal u nore the APa,i" in e%ﬂatlon

ol GFBOF L eEDur<iEpty FeBcmsEr e 1 REGH B Ut Seppieranior at o

thepReh Bhhak i GCledhber fctd Yesorts chE%Qi% tmt@?f@r@ﬁ:%' 8h@ may reduce the
|nterference [0074] Various enbodi nents of power

contrangmittpewer by @dmex faver stsze size and/p asraf fgstentate if filzg eeighbor sector
been QVe. Int [e
coggglge% bepeﬁl feo re n%we inferft Rﬁan%e r S)pgﬁl\ﬁlgtt{%ﬁgl 5}[ QArrmnal i may

Wi t ﬂgh&ettﬁteAEQnoiﬁ%q@aftmhMB)llﬂN@dWéHb@ﬂsecfc@ @offolts bxceadive interference, or if
enbodi ment, each sector broadcasts its OTA OSl report

to thhgeiZhlorspaial conlinues ferepel grse vedaieriBicnce. as descri bed
ab o[}()l L ]Th € V%&ls%b({dﬁﬁaﬂ Fg&@é?%on@&% qﬁl"ﬁ'gﬁte WltEthector interference

suf ent transmt power hieve the desired
covievageer desttigednabioghbdnterfesact ang powectontrel miap alsormgyperformed in

rece ve the OT orts from.the nei ghbor sectors

andOt Broags: ?‘ﬁéégi ﬂ% %C%Q?oql}]tﬂé openy gnanner to

ac h%oem a gUfahi Ghsdbhynt] eWehntaaet Bohd@Rs FAUTAMK@Areport to the
sufficiently |ow fal se alarnlprobablllty M sdet ecti on

r ef EFRingly in theangighbor pertomgetsedescriisd @BPVH| The OTAIQH reppst may be
hasbﬁﬁﬁ@st%@]%%&&ﬁ@ranf k%fv%lt@.ﬁéﬁerv@ft éesfr ESVeRRE g‘rﬁle neighbor
detection of a recelve or val ue. For ex

i f oo Fabh teringnal mam sevetve itk QEAMRS] 1BRGBIK franh die ralghbor sectors and
term nal a.received OSl .bit to_be a_ 0 .
¢ PREh e B Y Rofid B SISt 0 hoi et Rl miderection

CSl rak dnd<g Brfficiestly Bw falsel eﬂarh]h[ﬁoﬁ@‘ilﬁ?t s @¥pbctivh treR¥CRBMfiIure to
a second threshold, OSI bit > +Bs , and (3) a null bit

ot héstsgt g@ OST bEnprovabe they hasvbecll Jonsputtedrh Halge plgip aefegsag erroneous
typ . i |

e‘f% F ?1; 4 geggwg%f)gs 1? gﬂr ﬁﬁ@]a \é\gﬁrﬂ(s)égb ?s Rrfnfled using
detf&B‘iK ahen 4 @OFBGRI hay dwdn‘rherecanrbcb@b“h’emtq bt h ‘@’e@ therdetected OSI

e’ GhBBFRECE o re o oS ER - tlh.lfﬁn e O bit exceeds a

Thi 88 Cé@%@ﬂﬁégﬁﬁéﬁﬁp o i B B e OS1bit 2B,
rel Tl%bt%%nflg gplélglﬁfctggr{%hcgﬁ lntlgd%%gt% rageeulﬁﬁ%ﬁg fe%}‘rpﬁgczoablhty by

nei ghbor sec ermnal can receiv
or A1d§i1_§tmgé1pdrrh$mtdsmmdﬂnedaajtmh ng sector. This

e nt, is ted for an asymmetri c networ

dg@m ¢Inj gn "rchan‘?éJ&%?t Eoerslyd 2l duoagdepsts OEA Ost reports

eqU@herat |t§é n§1 E&%%ctbﬁéﬁb ¢ deYminh BRI 1t§tsec!t&v"e]§ach sector thus
ovver eve t e OSlI  reports broadcast

t he9§@ aswaw ’éqf r@&bb@rr @cwy Hot epbodimpitaigh ensuse diay eaj:hugmnnal can
therel‘ia%iﬂé?:@ivé the OTA OSI reports generated by the neighbor sectors since the

terminal can receive these OTA OSI reports from the serving sector. This embodiment
is well suited for an asymmetric network deployment in which sector coverage sizes are
not equal. Smaller sectors typically transmit at Jower power levels, and the OTA OSI
reports broadcast by these smaller sectors may not be reliably received by the terminals
in the neighbor sectors. The smaller sectors would then benefit from having their OTA

OSI reports broadcast by the neighbor sectors.



in the nei ghbor sectors. The smaller sectors would then

benefit fromhaving their OTA OSI reports broadcast by

t he nei ghbor sectors. W) 2006/ 099548 PCT/ US20061009551

20 [0077] In general, a given sector in may broadcast
wObMddshssg eports generated by any nunber andPeEriyS00rg00efs]

the other sectors. In an enbodi nent, sector in

broadcasts OTA OSI reports g#¥nerated by sectors in a

nei ghbor |ist for sector in. The neighbor |list may be

flOPWEd bin g@m@ﬂwogikfe@p@ﬂat:@nmyrbrbardcss@@T@t%rremmaateﬂ by

I n._anot.her odi e [

S IRELRE i PR TG prREEeRl Ty REPARRET, Sy byopdcases

tOEADSI rv@m@cﬁemfedﬂolyaedtm itk @ atkightor LiSefvk @eEctcbrmz. Eae:hmghbor list

t erm nal ﬁ mai ntain an active set that includes ?
s@é?f dies fopmeR Wi & MebRek tQRerfHTaPr i SOMec SHAFHHPRNFT- onln another

fent TER R @n addadast dso 0%A ?%&ﬁ}ﬂs KRS %ya«‘HIt ée\éﬁ)rsg Blat are

&
ast e termnal is han one sector
axmohuhe:irm thagtet selnof H@rtemmmm)r s eAch rterrmnal may maintain an

adcath% ‘@E{% P???ﬁgrgftltg g\wgq%gﬁ? ted Elys d]? l(‘,{:':)l‘ﬁg’l%gltcgtlon Sectors

t ﬁﬁjﬁb@ addedit® ob Rehdved fiom thEactvetser 48 takermaal IEaAt&l 6Ff &rom one
candi date set that includes all sectors with which the

t BERT APDQTRET- CBrfRl AneheeembsdiR@Y.sseRRy hBrogensl QbAdpST reports
n amﬁ ANLA8 G é HRiRled Hethe cgncﬁ’davte g@ssgtqhﬁ Ebrrﬁlﬂﬁ[krlﬁlsector

or sone ot paraneter. In yet anot
emb dichrenninak ey mmmtmnkmrqaa@idas ¢ QL AndBles mBportos with which the
generated b sectors th ax i.ncl uded in
SEPEn: Sey g imeR sy <R frvaay b “fied G ToRM b gpe Bhndidate
eagheker tise@l onMaiannble gaiaf kel ssmélasidri patdmalenv eIn yet another
[0078 As noted above, the systemmay utilize on

UBPORYBEE qSICHY aF fhEpadatsts ©8At POI reparts @ﬁme}ratﬁfétbmlkse@g%&lat are
h@%ﬁgécﬁlﬁqﬂééﬁf% 5i0£he te bTs ki’r?&:%g)r LR GERRE R SO J&%néﬂ may

sinmple ement. since each sector —an
tberddfinadlasc@scmt@ﬂahuveonormusl y. Network-based

i f erence control, ma rovid oved erfor

ST o RSP e S e PRI R MEBRES comtro
C@&Oélﬂ% RRtvRFk HRRAShterfERACS YSHRIN MRYr-BAss® imtbitled® cd@bhmay be
user - based and networ k- based i nterference control at

t Hewlearie implrsmentiéncsyepcl riectampndlegeh @Qnmmaé ecap st -dytpnepously.
:qlg%t%)&lgﬁz%gaseg&%r%n%k %Bntﬂjll n‘fagn? F@%\era %Qormance since

erference ' c cessi ve
| mteefeforrenmerol & peboanadkid.a Cﬁb&hr&l}ﬁﬁ rﬁmnﬁ'ﬁy’rheai}smm mupkleo utilize
rence control for_different

eac interf di

%&F éef%y %@S@é&?& el YN bagegonisTicients C%H@h@%@e 42 poiigte: The system
CRRY hRb uiBED Atk-HMEQRetfbdbce @Y itrbatUFeGmt O alﬁijinldgtm\lok@ network-
transmt power for a termnal 120x in system 100

Teased Héarfe10R cowrahanizciiesesssive inteaferenee W4 elyeiedt dhe 3yGm may
?ﬂ?ooﬁgﬁkeﬁﬁﬁrpé B ftdrfRE0E EortB1 RF HERRAN oSEGHY SornditDAs.

[0079]  FIG. 6 shows a power control mechanism 600 that may be used to adjust the
transinit power for a terminal 120x in system 100. Terminal 120x communicates with a
serving sector 110x and may cause interference to neighbor sectors 110a through 1101,
Power control mechanism 600 includes (1) a reference loop 610 that operates between
terminal 120x and serving sector 110x and (2) a second loop 620 that operates between
terminal 120x and neighbor sectors 110a through 1101, Reference loop 610 and second

loop 620 may operate concurrently but may be updated at different rates, with reference



Power control nechani sm 600 includes (1) a reference

| oop 610 that operates between term nal 120x and

serving sector 1l Ox and (2) a second | oop 620 that
operates between term nal 120x and nei ghbor sectors
wblledobwypugh 1101. Reference | oop 610 and seoridsz0éeopnsi
620 nmay operate concurrently but may be updated at
different rates, with referertde WO 2006/ 099548

PCT/ US2006/ 009551 21 | oop 610 being a faster |oop than
slecmﬁw baiop 2 62Cer 1ea then agsond laop, 6291 Gor GingHivits, 'R ¢ shewe only

rtl?m'ﬁz Polooso&% 91%2826%61620 t|rtee d(,18 Gn,At term nal 120x.
e

nce e ref erence power

d[@@l@d P1REfefente mpmlt)majustshﬁe rdf@@ﬁdev SR el @ G &uch that the
eS|gnated transm ssi on, as neasured at serving sector

]ﬂeéb(vedl SNRior thé d@:@naedmam'ubﬁm ta® Inchmrd:chatgsetvn@\mcto%wx is as

ference | ser ect i mates th

(o) oo ey sesE SN o RE GeiBrearis drops T R sty 1105
t Q8maks tleuBsti RN LR! 'tﬁksdes %ﬁﬁed é‘ﬁ:ﬁ;ﬁﬁss%ﬂ%orﬁﬁﬂes&ﬁ@ RIcAVESSNR
transmt power control conmands based on the

cmaq@atr ihs dargcte%lﬂﬂk,t ad mgmtewu@nmmwar WOb ETRE) ¢nopmyngly based
al, tlﬁ ol rés?\% dﬁr ¢ comﬂl%r (E%‘fg bgrél e (12%1 gﬁg%and to

power connan rease
[ dﬁrebhen mfr@eenﬁ&aepeﬁsﬁrncé euetr lebdroti (0P 2a TWOWN cdhfind to direct a

transmts the TPC commands. on the f or war
64585 17 éL% TRigFengS ReVeY 86 AECVINSr FRCHA] ?hAZ‘OiranémﬁSPL&L‘e TPC
CMBAYs Bh Qa8 8R4rd ﬁﬂl@(c@&h%?b?tott&%nﬂ'ﬂ G20€£0mmands

transmtted by serving sector 1l Ox and provi des TPC
d@@ﬁls'h oné! EEBinalTREx,decTEE orermgnh@rensssgp eEcidsieets the TPC

nﬁﬁe ¥ S-IEEESC? Qﬂga’?% séctgreﬁr&%ng %&%@e@'ﬁ’ﬂdpde (fs?m%ch TPC
ora eci st o Bhe e Qommand 18
déefybsh hay be aa UIDMMMNicoifarRdeivéd TEC%ﬁmmdﬁg\&e&med to be an UP
adj ustnent ynit 644 adjusts the r rence powe | evel
LSRN O% HQDQW@ﬁ decivieh ghdie Gﬁ?lﬂe‘gﬁ’%emmﬁdﬁ%%wdf to be a
(POWRY cBRn4Rd S heBret Qe BGH adHPmQ&]@ Lk 8 8dsidl %&@@&@me power
P,rf (n) by a down step for each DOAN deci'si on.

t lewdl Sadet] on(teX] PQdtasipro déss@it iG§0inseadec, (aheb)dzesufgshca:t fadeach
transm ssion to achieve the reference power |evel.

TEP degisibn mt)&ecmsﬂj ?rﬂft(mbbjdedb‘gm atep forteacinBAIVEN dopisivn. A transmit
serving sector AOOSZ Due to path loss, fadin

aldef) rdata p@si@ﬂﬁoreéé%@qa@d e dpulnagdergemission (ocichigye tigy ?erence

' |
PEAPILE SR 1R RSt RIS AN o 10
t i088&HM sPueno cpalrht IIOSEU dadiyg, fand ahulapak cffRgf enehe eevespintkl@loud
a t. o.mpintain the received,  SNR for. the | .
RS R PP T <D im0 PR GARY R 1ol Bimigte eceived
t$I¢Rp50€Stﬁ@C‘c@51giﬁatémaﬁﬁ§ﬁlsélﬁh BN e iRtk RRANARE loop 610
condi tions 083] Second | oop 620 adjusts the transm%

p%%),ptsp@@ﬁm(\mn fh@rrecanwfe,da?fl‘ﬂR dorcthg sigeignated transmission at or near the

target SNR in the presence of changes in the reverse link channel conditions.

(0083]  Second loop 620 adjusts the transmit power P, (r) for a traffic channel

assigned to terminal 120x such that a power level that is as high as possible is used for
the traffic channel while keeping inter-sector interference to within acceptable levels.
For second loop 620, each neighbor sector 110 receives transmissions on the reverse
link, estimates the inter-sector interference observed by the neighbor sector from the
terminals in other sectors, generates an OTA OSI report based on the interference

estimate, and broadcasts the OTA OS] report to the terminals in the other sectors.



assigned to termnal 120x such that a power |evel that
is as high as possible is used for the traffic channe
whil e keeping inter-sector interference to within
acceptable |l evels. For second | oop 620, each nei ghbor
sector 110 receives transm ssions on the reverse |ink,
estimates the inter-sector irerference observed by the
nei ghbor sector fromthe termnals in other sectors,

rate report ba on the interference
oo g AT Fenal S B o S esrer vt drse. ool 4 ST ot broadeast by
the ﬁe‘?%ﬂibf]?écﬁ)ré nd PRVRENBEGRE DST fepordto 4 BASHit ?&wér&fe[ﬂi %kfstment unit

an OSI report processor 652 receives the OTA )
656.rde shmngl Pstivawe 484 rdspives pidots EogHbo rersiag tand seighbbrsedoisdessimates the

chan%glt éja?r% ?or e?% secfo? oa%@éarg d%Sl,]tEal(iE] %gllsr’nrgtédt (ﬁ'ﬁﬁfaeeg Igggléi raellcseelct\%s to unit 656.

Un:tpﬁ@ﬂéterfnﬂﬁm tHaechaffiali dath adids e etbedigltRetestsrs aRlt fulkeadjusts the
the channel %wln for each_ sector, and provides the
transgit PRYeredeBhARe Dagesi o1 treofetesfad @Slcfe@pgts gd dhg ehagggl, gain ratios, as
e (0
desctied a3, SERIE REP e pRELSSBE L0 A g o (ovm in FIGS. 3
throyghvierA tedshat Mdn)comgsmﬂommlt 658 chaipmodseble OSisiepovd 4200 based on

e channel cri bed above, Unjt 656 .
the ﬁ&&eﬁcﬁﬁq&%ﬁ%‘h vsu“%éi 6 6430 © 43B78k PEYE %q%@véﬁrhgom unit 656,
and gb@%ly Jithdr QBRI T déatﬁrﬁéb%mr%ﬂ@o&%g 150 At g)gwelup ﬁ(n) for data

conputes the transnit power Pd<h (n) base
trangngifaeretocservingaestot 1 1dxevel Pref (n) from un| t 644 t he

[00 8% ﬁg? n% L w%\r/\a/gnr ex%ezllpj]ag @gé %&o&%rgg]}ne 155% g‘@t eR O%i :frc?brl hterference

contRPWHterRelerite (dbhtrbDinagadigo bl Fiffoth &6 i@ Dtk ﬁ@’fn‘éké"ﬁncﬁ&ckﬁi’th different
11 Ox. [0085] FIG shows an exenpl ary power contro

parapgierethts irpseiescrifigg abeveused for interference contro
f r - .
om0 £URAGE, 50 g 5 39D LR 1 R e s
110 exnd mieigaboratizey etatipH Q8@]. Hot Clarity, sixofusloevity dmquﬁtlcﬁngarsmafthe use of
an enbodi nent of term pal 120x, serving base station
pOWTT@%UOHHﬁmﬁ@ﬁﬁﬁﬁgﬁmﬁﬁé@lgpaﬁ1on 110y. For clarity, the

OOSE@ Uﬁq}% R eREIOK] ﬁtthmnﬁs%ﬂeé TW@atér'él%cstsor ﬁﬂ)’\@l{coﬁ&mﬂtéﬂea\/es, and

ani sm 600 shown in On the reverse
symbdlnkapsatevese mnka(Rh)ZﬂxEﬁcadaT@(ad@tcanmlodmgsmd prd@ides data symbols. A

modtx%ﬁyd(s/fog% :Jrl]%er e af’ajta ﬁllbf)% n‘g eﬁllgt éﬁﬁb%?éﬁ{(}dﬁglp&g{e& subbands and
sym§d'l Abgs, F&forﬂﬁ@@@%oﬁd\}@cﬂ}n if 4gplIEARIS, 4ndepreatias §h’dﬁb@ﬂo‘é of complex-

|Io synbol s onto the proper subbands and sy
valugis@hlmlé\ tr'«p@wttﬁr w81t OFYVIRD G &4 Fenditinms (§-g-appivedats @alognfﬂnphﬁes filters,

and ?Jegﬁ/engfipgon%gﬂ etﬂ% $R7ﬁ.{3slge7qa£iﬁ S ancfgéﬁ%gaté(: 2.41 g&f’ers'é\o hn\l/(esrlgréal, which is

uni't ons

trandngittéhaib @@ antanga 11l es, filters, and frequency
converts) the sequence of ChIpS and ¢

[0088&% perxing; tage sladernl 1O wiple gntepnas /oRxd ¢ nfgurg\%tlaﬂéhrecelve the reverse
link %FQQ ﬁ%mﬁé@un&lqgﬁﬂmﬂthgﬁ%%1?185 BERE affeAild ijxéﬂ-ov%es a received signal

tiple antennas 2xa through 752xt receiv
10 arreyEride receiver unit (RCVR) 754x, Each receiver unit 754x conditions (e.g., filters,
amplifies, frequency downconverts, and digitizes} its received signal, performs OFDM
demodulation if applicable, and provides received symbols. An RX spatial processor 758 performs

receiver spatial processing on the received symbols from all receiver units and provides data

symbol esiimaies, which are



link signals fromterm nal 120x and other term nals.

Each antenna 752x provides a received signal to a

respective receiver unit (RCVR) 754x. Each receiver

unit 754x conditions (e.g., filters, anplifies,

frequency downconverts, and dlgltlzes) its received

signal, perforns OFDM demodd?ati on i f appl i cabl e, and

provides recei ved synbols An RX spati al processor 758
estantesh%tot e trafnsmigé:de 4 ?éesr 18 CEI b;?\xucﬁl[aﬁngoec:g’s%%qgt)r oc{/é}n dl?etrleaves and decodes the
data s@m’bl@lstn@ms purgiresdes ddapdeth dag for 2@inab B0k amlto@sr f@lﬂmm:ihe:urrent[y served by base
Smmﬁq@ﬂsnrtted data synbols. An RX data processor 760x

demaps, deinterleaves, and decodes the data synbol
008 s { herpapesssing i 2 foroyord disks traneraisiRednagl &e Berformedisispilenigl that gpseibed above for
the r@a@t@e RiheRe rQEFinpa: &e%ﬁsmﬁbns%n%rfyﬁgrd Rid RASK linkd idtybi ANy lspecified by
[ 0089] The processing for a forward |ink

the5¥Sfe’5'nsmSS|0n may be perforned sinilarly to that
[009@]e Barihtéréetneddmd @odv@rcontioh et srremng thsse slatidnkl.1 xR qpﬁtﬁcee&i;sngﬁsX estimates
the recewet'dtm %or Peprr%rsrpirl)zgdxf €s érae(ﬂ%s tge 1{1’1%‘1‘ sector 1Pterf§9n?%étg%e dé)éf bate sér? on F10x, and
pmwﬂnmeﬁﬂ&mem@ef@ﬂdmp@Mﬁﬁx@@ﬁmm@ﬁﬁaabe%em&(mgﬂbagemeﬂamﬂ@nmwImum)
foa Jom}o(l%r' 778%(.‘&&1%‘1&@'70@6&%%%%@6 cgrégﬁﬁdseélt tb%a?ﬁzoif]kﬂgi on the SNR estimate for

received SNR for termnal 120x, estimates t
the terppnalrand det tesgeti ShiRe FPEtoBH Cé0omyesevsdc By OBASE gtratt jagdior|an IS OSI report

based (Q(the ﬁiaﬂ'er:d@é %‘ﬁlnﬁ@&?oﬂﬂoll%()ﬁﬁrﬁ}‘ aﬂﬁtr&effvé’ll:ls ()i rréﬁoﬁsaﬂronil-nellg%or sectors via a
nterrter ce_es e _neasur
Comri“fﬂcétfop gne “r‘hzg‘“‘ The %.}!f(ga?{m@gﬁst %lﬂ t‘? Op7 gsport &rnlfalseoft?te’fl 110x, and

possilfly AXT g GSEl‘e{iﬁresforT Eﬁer@@dﬁfﬂﬁxﬁ&or(fcéxﬁedt & nir Haiatallﬂ&)(sshrmeﬂ amha TX spatial
procetcs:sgjﬁ t7F§%If ﬁu}%t tragsmltter euirug{ .gl‘ g] tﬂ%&f% @ ! hrgd ttéarenr%gn od yia e antennas 752xa
througin7328. ml IS péb'@l’ftﬁ frdualslwtaom tHBemiiesert @rmgh% seclyEtvés, communication

unit 7720k %qjlél ackh 4% SHY wﬂlzdséomrn@ﬁ&'uyrﬁlﬁks GSl reports from
nei ghbor sectors via a conmunication (Comm unit 774x.

[009%gh ét neiattbes SasTeittan | 1Pheniplk aogimat B tropgy 7By greeiyt B irgyprse link signals
from ltdrMal 1804and R@SSkRidalsCHAh @nnk €09 rpi'(ﬁldﬁﬁe[ re&ﬁd@@ﬁlglﬁlﬁ%taqﬁs%ectwe receiver

unit QLG RPEATEIAZ RN entag it sy RS Rty SRt ey downeonverts

and digiiize® ity tedaieedtsiyndughfordb HFOM énddilatian Hrapilicgde, wndopraviiee roaad symbols.
<) 4

An Rg(t sﬁ%&flaloprr]oc:ggs?rg 53' rﬁgtl’;l%%ées tfée erm?r s%éorﬁérfekg& %ro\{eg g&a?%ﬁagorb 110y and provides

an interferengm pstimeie dneoniliet 7795 450 Rxpdagp prwsorémﬂra@rrhmﬁmwlemeh etrd decodes the

data sMﬂEQQStﬁ&m| p‘?&/‘ide?&c&de@kﬁta OO a1 Hox AR oﬂl&b@ﬁmﬁmﬁmmly served by base
station 110y, nultiple antennas 752ya through 7

2yt
statiop old B. \feonirglls™ T&VeRse egnerate 28i GRAICS! rFRog rAndat A ﬁ%rosi aepgrt based on the
interf@fgke Qitllﬂﬁfe ’1_3}@ NTOPEk fort nﬁﬁﬁé'lseﬁt% @e E@ghﬁ&%b’ctcﬂ! ¥4 elSnudication unit 774y. The

receive i gnal. ares t receiv uni t R
OTAYE] S oD i o OB RN OSBRIl g O Reessd by a TX
dMamhkﬂer§2yaﬂpﬁkﬁp@mﬁxmﬁ$eq&ency downconverts, and
009% ﬂ{ %rnﬁlga? I)l%dr}]( I 1dnfif ?16?@%%1:\;% tgp dar@ ?%l{/?%’rqg ﬁ?gl?gél s/ervang and neighbor base

statlogy% Broxides apppeiRsd %&nalttq) a{ec%\feb@@gétb I‘T hep@gayveé sighahis cenditipgsd and digitized by
receiveR b 715 Bt fhel RbREELHANER.RRHR (DLaEd)M2 BRSE RXt @t ipRBestor M. Processor

and prov |nterference estijmate to controller
744 pppEs: thi\ﬁl’%%fﬂ’éi“g S 5RO¥ S8R PHBTRIOY éﬁgﬁ%f t“’”&lé‘?‘d@é?f frddfpdLiA OST reports
broacﬁﬂdb}d&@r&@ﬁorﬂ)hse statitent. & chyriblektingsdr imirtih dam@inEiopr4Q\ktbk@s:s the channel gain
ﬂnemﬁgmeﬁ q%nﬁ&gr7gerninal 120x and other terminals
PTent erved by base station I1Oy. Controller 770y
nay generate an OTA OSI report and/or an IS OSI report
based on the



interference estimate. The IS OSI report may be sent to

t he nei ghbor sectors via a communi cation unit 774y. The

OTA CSI report for base station | 10y, and possibly OTA

OSl reports for other sectors are processed by a TX
datoeeops@esmssor 782y and a TX spatial processorPGBuyzi6/009551
[0092] At term nal 120x, antenna 716 receives the

forward link signals fromthe s&rving and nei ghbor base
stations and provides a received signal to a receiver

uni tet@dsthe Téreived JBCastningnad insiaics HuireicemnetDaHy level based on the

di ggﬁ’gza%glaﬁé St cli):r%ﬁ %)ée? F?gﬁ %‘f& zadéété %Héj prﬁgwég{fgg g%ztgz{r?ﬁc channel

744ba3941 08 €80T A dsq4epumsvecdemd tiom t}ﬁeﬁezghirnmﬂmm@m atplythe channel

serV|ng base station | Ox . for'term nal 0 nd the ,
OTASTES] for difotareing B et PR3P (e @H‘B@l}ﬁf 120 iR the tcansmmit
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skifbbesd | NWIHET 38 ICHAIMBRESOr use the present

invention. Various nodifications to these enbodi nents

will be readily apparent to those skilled in the art,

and the generic principles defined herein may be

applied to other enbodi nents without departing from

the spirit or scope of the invention. Thus, the present
invention is not intended to be l[imted to the

enbodi nents shown herein but is to be accorded the
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features disclosed herein. [0099] WHAT IS CLAIMED I S:
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| _ An apparatus conprising: neans for receiving at
| east one interference report fromat |east one
nei ghbor sector, the at |east one interference report
further conprising interference information related to
interference neasured by the at | east one nei ghbor
sector due to transm ssionsydromat |east one termna
in a sector; and neans for regulating transm ssions for
the at |least one termnal in the sector based on the
at | east one received i ngerAEVIgNCe report. 2. The
apparatus of claiml, further conprising: nmeans for
controlling adm ssion of termnals to the sector based
OE east one of .the at | east one received

terf

'P@H@E“W%ﬁﬁﬂ¥m”ﬁser priority class, and quality
of seryife fhQR_Yivirg ASi8ast Jne Tﬁl@até—l@rﬁl@ﬁ%bé@ @fm @l ks dne neighbor
further conprising: nmeans for denying access or
sector.de abs @afg 9ng @tcr@rmmaﬁ@orhfw@ardgongmrﬁgedteaf@teégg infernagien related to
mterfelreélﬁ%ﬁeasulisae %ﬁﬁ% aaItJ Eeglétgtnﬁlsn%gi Q osne%torr 0 t??rﬁinrl]gb?orng Ff\rro%ngteleast one
termin@OIRIse&bAgnd Means for controlllng Ioadlng of the sector
based on the at |east one received interference
r epor tMeas fox raglpéLe trassmispioay fs theri deagiomerteming| igthe sector based
on the, |1 GRS SOMUN IhEALRD S¥atem the —method compri sing:
recel vi ng at 1 east one imterference report from at
| east one nei ghbor sector, the at |[|east one
i nterference report further conprising interference
|ﬂforﬁQFVWHmP%Péﬁé@”?é UHPECBPERNEE  neasured by the at
least gagngi LQ)HQQIlrngg%gﬁroﬁlH?tehﬁnr%fs@@%s@@tbpﬁéeé EPM 18st one of
| east one term nal sector; and regul ating
the at teranseaiessivehsitdriarertch eepatt, heaptiorgpelaseand padlity nf schece (QoS)
sector based on the at |east one received interference
report. 27 6. The method of claimb5, further
conprising: controlling adm ssion of termnals to the
sector based on at |east one of the at |east one
réceiVﬁwfmﬁw@WEQféhééfr@ﬁb@ﬂm”wﬂémgpriority class, and
qrja:c Iutr %4%&9{; !(grgr%h y agccebs %{eaﬁeyass%m éZermma r&gdy %r 1tféeﬂl !ﬁ%lss o the

sectorh&iemoﬂalhéataédse(&ﬁyrc@ﬁ\&ﬂh@tdrfaeﬁﬁsrépdrﬁ? the sector based
on the at | east one received interference report.

class.

4. The apparatus of claim 1, further comprising:
means {or controlling loading of the sector based on the at least one received
interference report.
5. A method for interference control in a wireless communication system, the
method comprising:
receiving at least one interference report from at least one neighbor sector, the at
least one interference report {urther comprising interference information related to interference
measured by the at least one neighbor sector due to transmissions from at least one terminal in a
sector; and
regulating transmissions for the at least one terminal in the sector based on the at

least one received interference report.



8. The method of claimb5, further conprising:
controlling | oading of the sector based on the at | east
one received interference report. 9. An apparatus
conprising: a receiver unit operative to receive at
| east one interference report fromat |east one
nei ghbor sector, the at least one interference report
further conprising interference information related to
interference neasured by the at | east one nei ghbor
sector due to transmi ssions fromat |east one term na
in a sector; and a controller operative to regul ate
ttr ans rhihs sicgns! dfglaim e fuathet @ayrisoge termnal in the
g I N LR I R R Rt
least oIGORPIN. &I infeefadbabd Rpomdistkprivaivy igss, afisjualipt dfeas ideMQbBPE ass.
the instructions conprising: code for receiving at
| east one interference report fromat |east one
nei SOOL 1y HREL Rciaith e @ihel GASKARe [ nterference report
further conprising interference ihformation related to
i nt er fden @ng eccomas Weadsiing kematlslabasty gaeehaicgtshorthe sector
g Seetor due to qugsnifsions fromat |east one termna
based gipthg allgpy 8p¢ regFdet BHEIFHFE F8YU ati ng transmi ssions for
the at |least one termnal in the sector based on the

at | east one received interference report.
8. The method of claim 5, further comprising:

controlling loading of the sector based on the at least one received interference

report.

9. An apparatus comprising:

a receiver unit operative to receive at least one interference report from at least
one neighbor sector, the at least one interference report further comprising interference
information related to interference measured by the at least one neighbor sector due to
transmissions from at least one terminal in a sector; and

a controtler operative to regulate transmissions for the at least one terminal in the

sector based on the at least one received interference report.

t0. A computer program product comprising a computer-readable medium having
instructions thereon, the instructions comprising:
code for receiving at least one interference report from at least one neighbor
sector, the at least one interference report further comprising interference information related to
interference measured by the at least one neighbor sector due to transmissions from at least one
terminal in a sector; and
code for regulating transmissions for the at least one terminal in the sector based

on the at least one received interference report.



