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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
communicating with other base stations.

[0005]  There is therefore a need in the art for techniques to mitigate interference in

a wireless communication system.
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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. 8 shows an apparatus suitable for interference control.

[0017]  FIG. 9 shows an apparatus suitable for providing interference control.
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for a system with sectorized cells and (2) a conventional base station and/or its coverage
area for a system with un-sectorized cells. The terms “terminal” and “user” are used
interchangeably, and the terms “sector” and “base station” are also used
interchangeably. A serving base station/sector is a base station/sector with which a
terminal communicates. A neighbor base station/sector is a base station/sector with
which the terminal is not in communication.
[0022]  The interference control techniques may also be used for various multiple-
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division multiple access (CDMA) system, a frequency division multiple access (FDMA)
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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 terminals 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.
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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 subcartrier 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
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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 I, (k,n) obtained from equation (1) or (2) includes
both inter-sector interference and intra-sector interference. The intra-sector interference

may be maintained within acceptable levels via power control, as described below, and

may then be negligible in comparison to the inter-sector interference.
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iBlelRrentBb6We! Gedhibitib A0kabing tae SNIALASRH afvefaginlg. cahBuppress large
anot her enbodi nent, the A OSI report includes a

igtenfgtemcp estinadiest for adew sglbgndhet her t he neasured

' f [ . ' .

(OB HoREISF ¢t Tl SREC kB, Qe MeRchit RoEf SEF mutiple
Jyaiol Peﬂid’t@t@l gaprovel thel quiatitybofttse intaferameestymatee Tire ddierieg may be
interference relative to nmultj I,? [ nteré&rence IR
achieashata Tpis Il Tegone BIRY At gn B PRpses fespgnse (TR)
tiﬂger i &nso%@&géﬁpé olf' AWAL C8L A 1S, TBRidS mESRA infPRYEYS 1 for

nmeasur e erferénce relative to two interferenc&*”
éalaﬁ %?ela&lrgr?lent 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 OSI
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 multiple

interference thresholds. For clarity, the following description is for an embodiment in



[0036] In an enbodi nent, the OTA OSI report includes
two binary OSI bits, which are called OSI bit 1 and

W@B06l09454®2 . These OSI bits may b e set as f ol POWES2006/009551

ghj ' 0SI :bbiitt22 = Eq (6b) ' where | nomth is a

nom nal interference threshol@ | is a high

interference threshold, and I 11Jgl, > 1 nomth . OSI

bhichl thend)EAt ©SIwiepbtiecortvegs nhasmeasdredntiweffecndec gelaive to two

aboye or pel ow.the nom nal interference threshold. OSI

Ptgriesenagd él?(ﬁlgs'v\het her the nmeasured interference is

ng%? orn Rl @¥hddi@ed?t! GB OTA GSIGEFGRER Idae&ah@bﬂl-arfem bits, which
ow

C
s enbodi ment, sector Ol is deened to observe
pietceHe@OSRbHY 1iandtQid biteh sTirasd OSAbEs fray daset dsfobevsw |
nomdh , high interference if the neasured interference

i s between | QPUh. ﬂg I >I igh th , and excessive
intergg@n e |f th asliredhd nterference is greater B (6
t han éff}a‘r t§ Iyojuh .Sl bit 2 may be used to q (62)

i ndi cat e excessi ve'i nerf ergdte bei ng observed b y the
sector. [0037] In another enbodi nent, the OTA CSI

report includes a single OSI val ue having three

| evel s. The [ yah ﬁ na¥>P e set as follows: "2" " iL

(T i4dfafio > Fhibhoem 2 hegr valve = - T if 1 1, > Hq (6b)
I n, I nonbhg, Eg1(7) £11 -' rneas. m”nonUn The 4
tri-level OSl ‘val'ue n&¥""be "THansnmitted using a signa
constel l ation having three signal points. For exanple,

L o fth | '
R 28 R ML B T o
ﬁXJ"?h?Jh_m%fI Ot | Osi¥it PliRBcatePRHetAlt P mh8IHE interference is above or

nom_th *
below the nominal interference threshold. OSI bit 2 indicates whether the measured
interference is above or below the high interference threshold. For this embodiment,
sector m is deemed to observe low interference if the measured interference is below

I high interference if the measured interference is between I, . and L, ., and

nom_th ?
excessive interference if the measured interference is greater than or equal to L, . .

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:

’2'7 if Imeas,m 2Ihigh__th ?
OSIvalue=1{ "', if iy o > Lisesm = Loman » Eq (7)

meas, m
'0' s lf Imeas,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

jrl2

e’®, an OSI value of ‘1’ may be sent with a symbol of 0+ j1 or e’*'*, 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



of '2' may be sent with a synbol of - 1+ ) q or ejp .
[0038] Alternatively, sector mmy obtain a neasured

WO paoedsaence- over-thermal (1 0T), which is a retT/OSmD6E/009551
the total interference power observed b y sector mto
t het hermal noi se power. The tDtal interference power
may be conputed as descri bed above. The thermal noise .
thamat noisy fssvesst Thaatetal ByerfaienfenRoWwT makdet ForpRHPd @@ described
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8 e SR S L AN e
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very high operating ppint is also undesjtablg sin .
tpleEAbls BB HR R PR LACPREssP FETL e (L, AARBRHER operating
p?ﬁﬁtqgtais%r\fn\ﬁgﬁfa%@é’ siafe {HRGySBFecanbdcbARShlctfePve lindReswhich is a

not translate to an increase in recei ved SNR, . )
stuntidre wireby @ inerepsching franseit @oWiey dpes net irasiadade gnipgrease In

| ikelj d of stem instabijli - : QL
sty SO PurERpiREye PEUERLY hthaihg Pl 150 fey R HREtood of
dySlEAEAstabitityl Oh shy caébecvdl mitay sét its tirifleV€DDSI value 25@dHows:

n, > 10momJh , Eq (8) 10 , if IOmeas.m 1Ol noi j h
where | OTnomlh is a nonminal |1OT threshold and | OTwgh

th is a high 1|OR t hif éal.g. 210039 -The OSI bits/val ue

may also be ggnerat, i ng teresjs.so that an

i ndi cQST 5AUBF e es’gi hiizhmt%%imemf?e wnot toggle T4
too frequentl ...or.eﬁnple | bit 2 may be set to

"1 only if t Or'?’ealsfured‘e“f"ﬁféﬁé’?‘é‘ﬁce exceeds the high
threshold for a first tinme duration Twi (e.g., 50

Fhsse JE G s PO T BB el O TR oo Tyabiph 1P Gprpshold.
. . 5
@)p?&gon L BRI q%li'{s%hﬁgm-ggn?lss/&?ofeagﬁ{e?ﬁéd %%h?stel%k so that an

be~se e neasu
inaicatfi 61 bE L@ sex€ arciferandei dost nbi giggtehtioe Shegjuently. 1Edr dxample, OS]

and may thereafter be reset to 'Q' only if the, .
NeASULRS Sh Il BRUHEDeTRT Yl SR ETPIE SRS g hieh threshold for 2

B eshohdiabion B8 e 4J 58 miiddehfish Wad! may bel R840k 0" only if the
égct:?%lrk %g’barlga cvzvalsgesg‘l’ ts n(n)l'I'A oSl ?eport ,?vvhi ch my

femuaddintdrerénce iOBElobi the high threshold for a second time duration Twz. As
another example, OSI bit 2 may be set to ‘1’ only if the measured interference exceeds a

first high threshold I, ., and may thereafter be reset to ‘0’ only if the measured

interference falls below a second high threshold I, v, » Where Ly py > Iy o -

[0040] Sector m broadcasts its OTA OSI report, which may contain the two OSI bits
or the tri-level OSI value, for user-based interference control. Sector m 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.



or the tri-level OSI value, for user-based

interference control. Sector m may broadcast the OTA
w@Blo6eg3ast i n vari ous manners. | n an enbodi MePCT/US2006/009551

sector m broadcasts the OTA OSI report in each

measur enent period In anot hetOenbodi nent, sector m

casg s, CSI in each nmeasurenent period and
E‘#Oc‘)‘ g sé o Seéd%ﬁﬁ ¥ i@Skigpert fip the geighlportsgetprs for network-
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nei ghbor sectors ase Interference
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f t based. i nterference control are
AT O L T .
b tddil kesork @bsari@btoekdivd Merfeice! thbR &0 0R rfléégreld%e(ﬁle transmit

reports recel ved from the nei ghbor sectors.
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largetpath h]ss)ofdr hilad sérhﬁ'lg&set:lbf Ahd absdsCRUSshS 8t a high power level in

interference to other sectors. A disadvantaged

S nion2fhioyss? &1\hes Enatfiempiss-apdierference ratiogESNRX ht the serving
SE&&S) Tﬁ@ﬂlsﬁdl%nﬁigéd’ teiRimf %t t?l[)lCQlchﬁgég%lgsgr Ly ?Héﬁghgorastector and

power |evel 1n or to achieve a
th@ ngl trangmgtopayesr dereb] iretudts fie héghcmtarakttor (rﬁéiﬂ%reﬁ’de tohis neighbor
rV|ng sector. The disadvantaged terminal is
?yplcally | ocated cl oser to a neighbor sector, and the

[0Oph t r 8dxsen fn ﬁﬁ?ﬁﬂeﬂtﬁ‘je&sdﬁﬁﬁihéﬁ tePmi 80 bbéyde(gn 8568 quality
interference to this neighbor sector
metrics such as channel gain, pilot strength, carrier-to-noise ratio (C/N), channel 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 channel 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. IOT or measured received power.

meas, m

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



[0044] Sector mmay identify di sadvantaged term nals
based on various quality netrics such as channel gain,
W@R00619SHEs engt h, carrier-to-noise ratio (C/ N),Pchasmnes/009551

gain ratio, and so on. These quality nmetrics may be

esti mat ed based on pil ot and/ldr other transni ssions

sent by the termnals. For exanple, the estinated

tethdnalelwigmish mose te atleynfon attilipationbef thengiffereat appoaches gescribed
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I'ng access to new termnals requesting to transmt
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%éfas?%%gger%%%gég{p%g 2)”1365 If%fgczr% dggc 30 ;In ﬁ%ﬁ g&ﬂﬂt%’é foading of the
Qe%fcﬁ%%géarume # &30 vpataaeeh the ﬁl@igﬁBbesec’@fs (5) usi ng

sone ot her adm ssion control nethods. The rate
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J(nhtgne &B%tgﬂ? le[fz)lﬁlirleté‘ P éﬂl?l ‘sse]' Q{lkﬂ?{e el%gll% l§se(~\?ed93y the neighbor

SRt@hbobr seeipE, eatlh setor rﬁ@y Be( afsﬁgledet senbétrﬁﬁlcemnam;lels that it may

and/ or other factors. Sector nﬁ§ us. ad$ust th h
fro bR rRESiaR 1@ e EEBERIS HhEeaSeSIPTt HICIBRPRINE FeSFR5S F%ayf plgpnshare a

Eé}ﬁm&ﬁ'sgp&%afﬁg Chndls thgqgl%}thbébr))éﬁﬁo RBQEN & traffic channels assigned

sector massigns traffic channels to the
teeavhngk®ri 1Mf tohe osexme rmeighber sectorerobsarveriekéagsive interference, then

i nter-sector erence observed by the .ne 0
sector m may a331gn 1sa vantaged terminals m" sector m with h%% 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.



sectors. For exanple, each sector may be assigned a
set of traffic channels that it may in turn assign to

wo b@otegsng nal s in the sector. Nei ghboring sectBCEHURBEN6/009551
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lglecﬁs L) [ 0050] User-based interference control nay
PEY B8 ac?]ﬁi eved in various nmanners. In an enbodi nment,
WOs2} basdd. Brihews er process (300t parforingd dyhoreviednipp! u for interference

T B Lt o TR SO s 1. A
c{l{%%‘tiﬂi&%ﬁngg igﬁ:gqg%de 10 She hREbE _sédtorg%l{éﬁﬂv@s beeb@iemhterference,

epicts utilizin e .
agt, woiekheb QXS dhitzdhid sestor ‘1bfdeck 3 Hbedf heanswercisny s} then terminal u

Bases i SARTHRORE B ot SR AROD Yo Re A dPEREa AR Glock

erence

SRt I OlhePRiXe, 0E dREMNnAIRSh RYmbdd WhéthBgthenleyghbor sector observes high
networ k- based i nterference contro

enc / , e, ? ~as. di scu‘agag
interferenwepe gt whethsr OSK ditdois sppw ‘1 eI pit@ isgelsiRofs (Bock 318).
rocess. 300.pekf ' ] .
PBE RS LAE P8 T S L Ut 9% s gguanl coo
§8pQide Addsh & D ebghmd rase®lak 3 ocRi@hRe, #rminal u increases its

determ nation is then nade whet her the neighbaor, s r
ReERy BRWRKEs 3 PoRRINRh YR FIPR F2A a@%%tgﬁ. l}onem%‘tgfﬁfsr@@éfgéﬁr

R S ARG Bl IEOTY 05 o o i
ira¢rgeectod overfateg chisgmed byl /oy neightorfsaeipein ongt of thiseqersible 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



316). Otherwise, a determnation is made whether the

nei ghbor sector observes high interference, e.g.,
wob@blogss4€OSI bit 1 is set to T and OSI bit 2 i BCHER2000009551

"0" (block 318). If the answer is 'Yes' , then

termnal u reduces its transm3 power with a nom na

down step _size and/or at a nomnal rate (bl ock 320).

&y, Her grageple.tthe fivment tranpmigmearse deviel fort theteymiinal pibewshannel gain for

th ] : 117 nd/. or a nomnal rate
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a given theesphpld and/or (2) increased by an up step
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interferenc‘-?es(ﬁ served by the nei ghbor sector (e.g.,

| arger up step for lower interference) when the
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term . | in for the nei ghbor sector
rel at |"©‘? ]tsgg‘tgﬂgalﬁgﬂ%%hne% ag?rrpef%}bof ﬁefg?oggr ving sector,

rior OTA CSI reports, and so on. [0054] Termnal u
G%Q?de j ds ong embpdimengiteryoeler idsatifies G stioageSTAcigihor sector with

f . ipl e nei ghbor. sectors.. Termnnal

EREk PR A AR 0i ARl on e
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then derive a channel gain ratio for each nei ghbor
tering « adivpts s Spasmit, nower basedon the O PSIrepasisgiere aflrspetors in
. o . : b
o« BTS2l ShUBAT LB p YR BEATRIC 721, )
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channel gain ratjo for neighbor sector i. [0055] In )
DR SRt N PR RS ERoeURE: A anE it eigl 14) neighbor
Reog RIS Gh A neldHbdr 1iBebloRGRE by Qlﬁ@%@%\lg%@bt’&r,gﬁt dgz some other

Termnal u then adjusts its transmt po bas
grep omeighdior pegterst Temainplonigy adjust itst tramsgétgiowee inghdyiaus manners

baE& Bh -thd %ﬁ@%ﬁefepggy ?r%'rnn%qlltlﬁple 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 u 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:



termnal u adjusts its transmt power based on the OTA
CSlI reports fromall sectors in an OSI set. This OSI
wa@edaosompscontain (1) T strongest nei ghbor sectBCEUS2006/009551

where T > 1, (2) neighbor sectors with channel gain

rati os exceeding a channel gal4 ratio threshold, (3)

nei ghbor sectors with channel gains exceeding a

channd®,, @ =Pt meAR{hY, (4) neighbor sectors included Eq/(10)

in a neighbor |ist broadcast by the serving sector, or

(5) some other group of neighbor sectors. Termnal u

whyread 460 i$ the ttanamgpiotvep bwehe iraffie zharoed forampdate intbarglret

on the OTA OSI reports frommultiple neighbor sectors
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its transmt power if any neighbor sector in the OSI

set oB¥éR) s WIQHHWOV@%E@éE%fOI@Pﬂﬁ? ditepbce. As

anot her exanple, termnal u may determne a transnmit

TaveEnasit gewEERVels B, 6ACHIA R ghPand SRCirsniitpdWe deh AP(n) are

set and may then conbi ne t he adj ustments for al

piveg hboditsssfcecibslsi(dB)Y. he OSI set to obtain an overall

transmt_power adjustnent. [0056] In general, transmt
adfhesefrasnce pever level Reﬁe\q@éh% Bmer) of ﬁﬁysr@é power needed to

forned in unction with various ntrol
Bttt Ty SR ot ples el Py Qliom b es Pocistitas sent by

keI mERS fdnbeshiRR)] eNinnEPSr dmeSotRAVRANsARRIIO! TM%cetﬂaever level
transmt power for a traffic channel assigned to

eed therfatgeti SHRy My be>q§m§§>siet@ aabreml etdegingd levek ef pf(fﬁ))tmnce for the

Epﬁg#aﬁed i qlﬁ%’la%s% W e r %%5{ 32[3 t(ﬁﬁ% Vgnt%lﬁ dataF}FEg)rsrmsswn on

{He) tiagficd dhahiedl emce tn@v\@émgrﬁml triaB¢midfieAat ebdeflee sitailarn noise and
and DP ( ) is a transmt wer delta for update
M@@@lme ghargefgristicsn sthen %@WelVédeﬁNRDd@ﬁ the) dateg transmission,

mt power delta DP(n) are given
n U‘H‘Q?)) n?#ydbc? ﬁglgfes dB). [0057] The reference power

| evel Pref (n) is the anobunt of transmt power needed

to ac@weéﬁt)lgﬁget §Iﬂ§(jlgr a designated transm ssion, Eq (11)

h “may*™be’ si gnéd¥ng sent by terminal on a control
channel or sone other transm ssion. The reference

| epe! 2Rt eﬁ‘%l@ﬁ@ tAP‘%}l\Pnﬁ?ybeba%]L%%duiﬁiae&térﬁumstlc manner,

achieve a desired |l evel of perfofmance for

o @sotabAised nidhaas Bt $6the dihe nthnnerlBaspd@ ok ehe SMAOST aépbrts from the
(PER). If the data transm ssion on the traffic cha

Bpiahtioscseptess: gThe dAnshi MoNes Manbe Bdisted &) fy| diff eﬁ@m g@ounts for
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at a transfm ssion
dﬁferemumdrfa&nce 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 OSI bit 1 or 2.

[0059]  FIG. 4 shows a process 400 for adjusting the transmit power of terminal u in
a deterministic manner. Initially, terminal » processes an OTA OSI report from a
neighbor sector (block 412) and determines whether the OSI bit is ‘1’ 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, (n) may be determined based on



SNRdch (n) = SNRtarget + DP(n) . Eq (11) [0058] The

transmt power delta DP(zi) may be adjusted in a
waleds/0pasws st i ¢ manner, a probabilistic nmanner, POT/USIN®009551

ot her manner based on the OTA OSI reports fromthe

nei ghbor sectors. The transnil® power may be adjusted

(1) by different anounts for different interference

theewehsmit powgr delta fori the qwios updptadnisevd. 4P(r2Y).and a channel gain

different rates for dlfferent |nterf rence Leve
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sinmplicit the foll ow ng descrlptlonlsfor

oresapl e irrnai Cap s, o ecll 068 175 AP Tolock 432).

nei ghbor sector. This OSI bit bi t inal  th
NBpB0] TRy Glsasbs HeWEm g et SnaBHUT oP 286 UsFhg [wEinal u then

transn1t power of terminal u in a detern1n st ﬁ

inenearss . the riransmit powerefipindy APpibk dRioes ‘Qﬁ f& Pdjansmit power

report froma nei ghbor sector (Dbl ock 412) and

msélﬁﬁﬁtﬁésblﬂﬁi@t%ranﬂﬂ§4wyl?ﬁetXPFeése 28 or ' 0' (bl ock

414). If the OSI bit is '1', which indicates that the

?Efg%‘ggﬁi: R B0 e AT e A armunt of B (12)
reduc [

Ap r if OSIditdown step size DPdn
(n) (bl ock 22) gn(n)dE% be determ ned based onthe

transmt power delta for the prior update interval,

B60 - Witer bidttts 26 haansh, waninal aliimtsfthe tramnpovgab@nita AP(n)
sector, rns (n) . Term nal u then decreases th

ttor‘t&n&nhm apavgerof dﬁbwablbyramdlm powyr dahiag 6)400:1941432) as follows:
Conversely, if the OSI bit is "0, then termnal u

det ' ' t it ,
o an MBI 0Fust SBughup () (bl ock 432) - DPup (n) may E40%)
al so be determ ned based on DP(p - 1) and rns (n) .
. :
FBER By AL SR, D TR e et
' n bl RPkslsAt?lé n?&%ﬁnﬂl%"craﬁﬁjﬂltk@ﬁwéi(@él&%l@d/abﬁ fof thBf¥affic cHibhnel.
D (h) | 0' , and AP(n) =\ Eq (12)
Ep &m‘hﬁféi]e %@Tgt?owérfdcﬁl HXM aff tdrmind19 9P Dhebt @ within a range of

term na limts the transmt
ot ekven ddRag, s tsbowve ini ehiatioa (kg @a@fm@llntamvatbq: gintra-sector

transmt power deI ock 442), as fol. r
riam bt accepigb{eye)eli Lpe AU FEEHLO N o Ry Lo 12y be
(ﬁﬁ?{g a%%ﬁﬁg:}ggé t& eﬂuk@ﬂﬁpéeﬁzhft%mhﬁlecahrrﬁée& Itle requirements for a
anne I's the maximumtransmt power delta
ghdinyab kervice Qo8P ctasafd iwhichhthemertinal belongs. APy, for different QoS
classes may be adjusted at different rates and/or with different step sizes.

[0061] Terminal « 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 (1), as
shown in equation (10) (block 444). Terminal u may limit the transmit power P, (n) to

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

P otherwise .

max ?

f P h mi\x ?
B, () = {Pdch(nx if Py,(m)< B (1)



Constraining the transmt power deltas for al

termnals in a sector to within a range of transmt
w@owedes t as, as shown in equation (13), can PEI/DEBNE009551

the intra-sector interference within acceptable

| evel s. The mininmumtransnmit power delta PnUn may be

adjusted by a control loop to ensure that each

fleFAinAly uses thefeasmitRovwes diy, ¢drflon tista transmaissjombh the twdffic channel.

service (QS) class to which the term nal bel ongs. APn

G681  di Infapreapodinprat che dPadnrayd BE,,4u)) step sidessare computed as:

different rates and/or with different step sizes.

[0061] Term nal u then conputes the transmt power

Pdch B (fbT fu.6eP4 niaf APG: thanpe), basedansh the transnit Eq(15a)

power delta DP(rc) and the reference power |evel Pref

(n) , as shown in equation (102 (bl ock 444). Term nal

u may ARt = 1h€ARy ansAP ¢ pbwes (dkR) (") to be within  Eq(15b)

t he maxi num power |evel Prmax (bl ock 446), as foll ows:

chhoo g (14) P 1 x , otherwse .Termnal u uses the

PSS AP o A PRahehare myinfreim galugs for airting endm\Ry(n) frespectively;

traffic channel. E_OOGZ] In an enbodi nent, the DPdn

(rc) bndandiygmrg galing &stars fasABy @) codphR, fd) asspedRdelyf dnd

/[ dn (DPdn mn , DP(n -1), rns (n), kdn ) , and Eq

(15a) Swreupnd o), O=are fupctidpPapcompute ABR(n) add APy IGs) ,(respectively.

kup ) , Eq (15b) where DPdn,mn and DPup mn are

B o 12 Bl S0 By SOPER A  vo
fﬁgg{é - Il)gﬁlztf)?,g(tng g g{% %wei@%odjn se%s &%\sgg\;égbé%lu%p%&?s%ﬁ% interfer;:nce, then
el lae LSRG e 0 8 Ao
Yafber valub o A&l %suﬁ%cihoalf 1aPR3 SV e@% NiERcQ6n eﬁgf ﬁ'{?@‘é&: defined

interference, théen (1) a |arger ¢hanhel gain

§1Rh GHROAPSEAL Rrinl &4l frélja}ge'a B ol 98P 1} {hggig’éT(%gng?] %l}en ?ei ghbor

| arger vafué of DP ( results’in a

secfod BBEdrRR 1 fd
is inversel f/)wkigtleg% feéé&e%{’cfhg%?ﬁ dD%f%r -%H%heggahrfﬁpgﬁ)&%bf) r sector
rehidtsnipi ghinaklers ABY, 0r) adib €2)ve darbavwdlnd of fAR(BRAE, re§dM€Nn a smaller
(1) a larger channel gain for the neighbor sector

(ts in a smaller DPup (n) and (2) a larger val ue
of DP(rc-1) results in a smaller DPup ( ) . [0064]
BP&] 4 FHows shdves thequesshing f60on0OSI B8l frérhtonkMRIBHGBE sector. A

nei ghbor sector. A
largelg value may i)e used for AP, (n) when the neighbor sector 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 kqn; and kgny for hi gh and excessive interference, respectively.

[0065]  FIG. 5 shows a process 500 for adjusting the transmit power of terminal « 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 bit is ‘1’, then terminal u determines the probability for decreasing the

transmit power, Pry, (1), e.g., based on AP(n—1) and r, (n) (block 522). Terminal u

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

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



| arger val ue may be used for DPdn (7i) when the
nei ghbor sector observes excessive interference. A

WG wbl0ggs48/al ue may be used for APdn () when tPET/US2006/009551
nei ghbor sector observes high interference. Different
down step sizes may be obtainéd, e.g., by using
different scaling factors kdnl and kdn2 for hi gh and
s v)siay deienminet en blogk 526 sthpe tdrimined] y. decBAES]itsRFaBsmit power delta
shows a process 500 for adjusting the transmt power
b7 Ay (hleelt SB)i Otherpriss by isi gyedter thram ey, (1)), hiemi taiohial # maintains
termnal u praocesses an OTA OS|I report from a nei ghbor
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ernminal u determ nes the proba ecreasi
fdreintreasisgrite tpoisait, pdWedn PE on),, e %asecb@ﬁ%?(@nlmhﬂ 7, I()z) (block
and rns (n) (block 522). ermnal u then randon
§3P)ecliesminaV althen vanderhiyeselect. Xvaindy betGeenDOrBdX.0 @bl@ck 534). Ifx
random variabl e uniformy distributed between 0.0 and
18 lpssthamyeneanalitp, P (nk, gsgletesminedin hlagk 5364hen tepmingh« (moreases its
, as determned in block 526, then termnal u
HaryaihBRYer deétatbryaﬁgm(blosb\ﬁé@ detherviss; ibPéngreaeodin Pr, (1) , then
528). Ot herwise, if JC.is greater than Prdn (nﬁa , then
feé'inilﬁah & malfhﬁ@d%m Eansphle peWeindehar atpibaesurrgnl leselatbledke530). The
b G A RE ot B oy Py FEbctlset B
pr obabi I|ty for I ncreasing the transmt power, Prup (
) , e.g., b m;zerl)DBﬂg -|i}f esubias)' (AND (kImCk:)332) .
Term nal u {hen rando sel ects a val ue x bet'ween 0.0
and 126Gt cé3|P(634)+APJp X 1fSOSébe-10ﬁa4nNBrxéqh [n),0 Eq (16)
Prup (7i) , %ﬁjde ermned| bl.ock 536, thentermnal
u increases\i Thknsmi t po Bfetta by DPup (bl ock
538). O herwise, if xis greater than Prup (7z) , then
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d s_in blocks 528, 530, and 538 may be
@ex%l?%éeslﬁggglﬁ%s DP(n - 1) - POIn , if OSl bit = T AND x

Podn] ( )After Bk 5)38 ‘53@%1{63538), tetmBRAUR llarmtsfthéﬁhnﬁ'ut power delta, as
101 AND < Pr pé)e 16) DP(7i - 1) , otherw se .

qhogwdmmu%jl (l:tlcppé( §‘&(§E Temgeal (e then, cqgnReesdBe tharBmit power
Poeb PRt o AE R uP Bou® o mER) ¥ BB Raevgt lovel B (o),
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delta DP(?z) and the reference po

wss teamnsmit pegead), pin) fddatd rhmekssaddn thanefficicHangel.
limts the transmt power Pdch ( ) to
[0068] In an embodiment, the probabilities are computed as follows:

Pr,,(n) = fy, (Pry, o> AP(r-1), 1 (), k,,) , and Eq (172)
Pr,,(n) = fup (Pryp min» AP(n=1), 7, (n), k) s Eq (17b)

where Pray min and Pryp min are minimum values for Pr, (n) and Prup (n) , respectively; and

f O and f, () are functions to compute Pr, (n) and Pr,, (), respectively.



be within the maxi mum power |evel, as shown in
equation (14) (block 546). Term nal u uses the
wo ca@a®pasts power Pdch (w) for data transm ssi onPONUS1066/009551
traffic channel. [0068] In an enbodi nent, the
probabilities are conputed asl8ollows: Pr 1Cn) = DP(n
'|36 rm(n), k dn % and Eq (17a) Prup (") =1/;(Pr uP
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[tos% es % Iy sone ot he({
] e transmit power a Justment 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 OSI reports received from neighbor sectors. For example,



[0072] The transmt power adjustnment and/or the
adm ssion control described above nay al so be

w@eoobopsesl based on QoS class, user priority cPEEES20861009551
so on. For exanple, a term nal using an energency
service and a police term nal 1%y have higher priority
and nmay be able adjust transmt power at a faster rate
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coverage 1 n t he nei g or sectors er nm nal
deseasionef tatrecadietl @B bit epmlus Fcrrcemamlph: [f@lnnglelt Esetﬁdr@ﬁ]&ted using
reports n a_manne

DB S PAT T RCUATF & FEoGU TRt PO & Qrifthg detected OSI
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refers to a failure to detect or va uet
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erminal may declare a received OSI bit to be (1)
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(0076130 6By Nibnofispeff, enlifhedtod dido, bRGGIRICTHEA O8] reports
genkiatedl by tteheiglitoe ,secth to thdSterinirtals>with#a ilsldector. Each sector thus
acts a proxy for neighbor sectors. This embodiment can ensure that each terminal can
reliably receive 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 lower 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.



The termnal can typically trade off m sdetection rate
wth false alarmprobability by adjusting the

wo booesbshgls used for detection. [0076] | n anotPE€r/US2006/009551
enbodi nent, each sector al so broadcasts OTA OSI
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termnals within its sector. Each sector thus acts a
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éhlgﬁélrrﬁ?e 1(") \?\72%"&?&%&61\9\/%?? evel S Eﬁ(é’?st %&%8?;%5 &I all sectors that are
irejuaieti $n tifecmﬂ@aséts loy thehesminaah k&torsac BaLk tdilyndl @laylaintain an
reli abl%arecel ved by the term nals in the neighbor

achiveebthatrnglidanall sotars widipl fedemmadl ib heAmmupicaign. Sectors
kY RGdbEe S 0%09@!1 ﬁroﬁpﬁl'étaétlpé' QRS A teMMink'R HAGHE B8 From one

seCtors.[0077] I'n general, a given sector m may
mcclmdtoaamtl@A I0Sket neqpbert snigaiveest eettdrymabrpaduast dTAMAISI reports

APerORF nSa < Gk 08 o D iy PR By U e scctor

PE1 BAYAQErmhihSIt mh P naSR8ih O cafitlidiiteseNBlafiHeRIded b kedtB¥ VAt which the
formed by a network operator or in sone other manner.

feqmied oy comppBRIc e ntSectosTmay bs added die as ramayed fasn the candidate

p erat rs. th re | ude

A HSCK. O, B 3E5ET S Sl BELCHh 0 st

tembmhmht nayton®i bicidcaseNOTR OBE redrist Haterdtet by dﬂElSse@fdrs that are
g ors wth which the termnal is in conmunication.

f &0 gy esets i dbe tepmisalsin sepigans AbmQ setler pash te@pinal may

Bédéﬁ}?edtaQH%c@@EdhﬁoJ%anded off fromone sector to
another. I'n yet another enbodi nent, sector m

&Qﬂébcas&$n@d\amw tlepystem gen enhzcednlpyusai -basse irttenfeyence control
hat ar e t he candi.d ets 0

bE PhobPubfkebaSEE Dueaienee, At i searbei Merfeiease pogtrol may be

ﬁﬁﬂﬂ’érdﬁ; fnplefeht 3inck ek dRsoftldndS&fch OlreﬁTﬂNaI tZ‘Sar‘i""bic? hutd¥®mously.

term nal may communicate. Sectors nmy be added or

Netsvkdasadorinteferanandrerired smty, peoyide nmgl@decbnp@fmmete since

%ﬁg{)&éi&%gﬁgﬁu gﬁoﬁ&%?e{gl Rar arrgc[,lgat«a.gla et ’@Soslyggm may also utilize

behakatededynd hlstmmbageﬁ ihfeaferente comedl Ut ek sdind e OSthe system
sets of the termnals in sector m The OSI set for
B3¢ Rlsoariza diseieaped dntadeteneedconiroy ak all itigesy aaggpey, invoke network-

bR B R i BPBHRif LGSV et el dodSed e system may
User-based interference con or - oni

alse g1vbke eavheypooftinelferdise cortad éat dlﬁmenn‘ qremnmg oomiltlbﬂd.

ng)e FIG. 6 shows a power control mechanism 600 that may be used to adjust the
transmit 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



sinmpler to inplenment since each sector and each
term nal can act autononously. Network-based

WO paoedesrence control nmay provide i nproved perPOr/DBI00€009551
since interference control is perfornmed in a
coordi nated manner. The systeimay al so utilize both
user - based and networ k-based interference control at
9o Glénkeing adasterHeon then savamelyloap $80.utHot sineplicityy Fliageshows only
hWnterfere contral ,at _al.l tjmnmes. a y invoke
%hgtp\%trlﬁrbggégpsl érjljtlbearrl é?@ﬁ%sé‘lhe%ﬁ{ treBer&ﬂ %t excessive
[0Us0] f erRéfeRnES |RBSEIOVAFusts IR BHIERE JHREr R B W9K&ich that the
each type of interference control for differenf

eqeeivat ISINR foenkl déstiiated| <] ssfohGas PesdiedtBat deR@YEector 110x, is as
control mechani sm 600 that may be used to gﬁi ust the

elogs @xinospiblgeto thsy tagget YR nalor1 refseenge Inppt @i, 1360ving sector 110x
{81 08¢he 1@ e SRR G i dMateld tPinSBIoRY: ngoﬁatr@%%e%ived SNR
and MRy cause Interference 10 nelghpor Sectors

againaighe oot . SNRWwerd gametates| tramsailiapoveen @dfol (ERPC)dasnhddds based

f I 610 th tes between term nal
S SRl 0B B Mg Bt b bRt 5 T command t
Hhed: MAPRERRASINDBE WBRRNLE PoWRA e vER B (@ngwgﬁgmand to direct a

sectors HOa through 1101. Reference ['oop 610
decgensd inode ecferenesy poper develc orfeuving reettpr bLtOxntyndmgits the TPC

t.di.fferent te ith ref cel oop 610
LB Bl SN b ntid bR Ia0e ks
F008p] i CiAty terfrlifal §26:40WSTPC! YoffRinBOpidcORoP6420@R% @ 1the TPC
and 620 residing at termnal 120x. [0080] Reference
FBpaBdsOtraitéadsby sravinafsesten &t0xpweprovides POy decisions. Each TPC
pehal ity 5060 ORI, BIRLONh PGB0 fgomat o e on P
cdmmend or po EHWNe deasivhdf tthe geteiv@NRIPEaoniiedeY éndeémed to be a

610, servjing. sector HOx _estimates the received
RN nim it oA FTr et oo A BB A ESs PR geterence power

. ghiat’ea 't
Rt ol e M 80 2 859 s tor oot
gg'ﬁ%%f"sio%%drd%é%hstesl) ?@gﬂy Iaswﬁ%emggwemtv%@wrlg' aaaan.g N transmit

command to di” an | ncr e in e erenc

POvedath §¢6desstr doR) scalePMN JeQPIREH thRsHikgi8E o %i%%ﬁé Q@S feference

in the reference power |evel. Serving sector
povegidenel s TemeinatiE0s sendsrilisdesignated tfapsmission |to sdevinglseerdr 110x.

BERH, L T 08, OB 8 0l o i

640nwhichttgsicdlly ey vivergtise ahd® espet{lydotla piddyle d@snidfCGhe received
gﬁﬁi ts_{(iérons. Each TPC deci sion may be an UP decision if
et (egdesmnatedniramanisdoy conderally Hactypiewp Referapsel loop 610

il . ved : :
SO SAEEAhel MHENTER S o o e
tagiet SNReintthapresen6d df cdinget ia thdwevest Enk nannpbogiditions.
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[0083] Second loop 620 adjusts the transmit power P, (n) 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 OSI report to the terminals in the other sectors.



| evel based on the TPC decisions. Unit 644 may

increase Pref {n) by an up step for each UP deci sion
wareodesnease Pref (n) by a down step for eachPODWE2006/009551

decision. Atransmt (TX) data processor 660 scales

the designated transm ssion 28 achieve the reference

ower level. Termnal 120x sends the desi gnatﬂe}d
(908 s ni Asiesminabl 205y o0 Ryl senorioprogesens 620082 Yestie g OSIreports

t.h | ' ' f :
SR 0 e AR R0 o b R LB s g ganmi pove
deitireodpatagispenit 856y A oharmelredtinhatort €54rieneives pibets from the serving

received SNR for the designated trapsm ssion .

SBE MEISHRET GCPToy CHTATIES REREIER 88T} B8 P61 (STt Braviles the
ITth e Radif2® hins oV 8 s s! 1B unfitN6561€ $ind6H6Edktermines the channel
transm ssion~at or near the target SNR in the presence

gafn efianfeshé neighleorrsevterssand furthercidingie thecioamginiti paveer delta AP(7)
[0083] Second | oop 620 adjusts the transmt power Pdch )
basey arothe gleteetgd QS repritsraad tb%%h?@ﬁé]dg%fﬁi@ﬁrﬁsﬁgﬁcqbféé ove. Unit

Vv that ' i |

e LAY 08 i 08 a0 Lol RSS! Pliobh 5.
thaRb@it po®et esmputhitdd @fie68%Ecdngputts the raaqnie poabt €, | (@Y dased on the
For second | oop 620, each nei ghbor sector 110 receives
réferonserinagsmindeveh R h@)r fueradt bihkhe eshsmitpesver ldelta AP(n) from
inter-sector interference observed by the nei ghbor

wmEcier ahd possitig otlearifactatss TR dathprocsssor 666 usesellie riznsmit power

an | report. based on the jnterference estimate,
%mé’%%@é%apgmsﬂén@ﬁrﬁﬁg S?‘@B’bi %o the terni nial s in

ot h sectors. [ 00841 At t j .
"Bl S S U bt PRl ARGy e e for

iteaRaas toyoll htdedrakte0tontidL tnddyS aR0 tbeppE¥dreiRd in other manners
detected OSI reports to a transmt power delta

apdiep Wit diBereniparaeers th@%@?ﬁ??rﬂﬂsc@éqdi PRYSr 654 receives
[Bb%(ﬁt S Ff(?rmgl{b%hssg bYcR G Pl odﬁﬁ&ﬁ%stemgnal 120x, serving
es t he channel n

I"mat es gal or each sector, a
Hasouhtiies1 10xe aebiidi giitoe dasehaanioal 1 1§z Her Elarityathle felbawingslescription

to unit 656. Unit 656 determnin the ch el gain
FBeELhe Bie AREWIEF YIS Peshanisn 500 SO RPLHE Sag justs

[Qgﬁ]t raganint oW 1if.! diteliind) 196864 T dkiSre&ss6{ B encodes,

reports and the channel gain ratios, as described
infedeaves,Uand sgmbolraaps mpvarse dinkpioetislic 8@, anglpgontrol data and

and/.or ,500 sho in_FILGS., 3.thro 5. Lransn .

AEOMER €T on Aumadciie URECT S vine RS g and pitr

HEHB1s(dhko ﬂi&ﬁﬁ@%&f‘subbzﬁldﬁ ahekPnBe] s drfonay @FMViehodulation if
") fromunit 644, the transnmit power delta DP(7t

. . i ) . .
appbeablmi andepwyidghch peBisnes pf CoRBMCR-saluest §hipyx Qaftgnsmitter unit

NPT D2 <P E33E e b o ARE ™ PO bk, e Y frgauency
POONEIE) thi aEpleaty qfovEtps aaat galkrawec harverse gt sipayl, behich is

used for .interference control. Interference control
tragymiffedyidan HEeHE/H8d in ot her manners

[0088] At serving base station 110x, multiple antennas 752xa through 752xt receive
the reverse link signals from terminal 120x and other terminals. Each antenna 752x
provides a received signal to a respective 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 estimates, which are



and/or with different paranmeters than those descri bed
above. [0086] FIG 7 shows a bl ock diagram of an
weniwedpsFait of term nal 120k, serving base st aPCDNS2006/009551
110x, and nei ghbor base station 110y. For clarity, the
foll owi ng description assunes23 he use of power contro
mechani sm 600 shown in FIG 6. [0087] On the reverse
tdtitkatesa bl tles miangthittt? Gkata &yif%o];iat APRI algo proéesor 760x demaps,
encodes, interleaves, and sy maps reverse |i

Kk
demnterlegvess and degodes fite %ﬁtsmbolds%naé?ﬁdam BiAviries dgspded data for
t ol s
R e e D e A Y ol
Eﬁ%f)pds Tlmq»rbmsmng Wmmdmd ank mnanmfnsapp Irmayaﬂzﬂ Eerfmmad similarly

es.a s of alued C
b e DY e I Taarry SPL B Bo fie PIERI G I pppissicps on the
FRwanPARG ey@8lihisii € 8pidallly fs?éc?fle@ﬁbdthfa ISPAMENCY
upconverts) the sequence’ o S and generates a
[1996} se Haritedergned and/pavedy dostrok, ahqumgévdsev$tatl<ah110X RX spatial

ﬁ{%‘?ﬁggﬁa’ég éj}nqsghﬁg 8 %@;g%%% ﬁ}slg(g@r %%(1?&1 ?gg;g,l%&ﬂgéﬁzs the inter-sector

etefr&fel dbekved Bnabs dtitton I OxTafd@prolZ1ds aarsNRkitihate for terminal
term nals. Each antenna 752x provides a received

$1@nand angnteriersspeestinade (g eth@éneaauﬁeﬂ iftedRyce7bdx . ) et epntroller
recei ver unit 754x conditions 1_@g filters

&R | Epetsoller 730k epreyatapRRE RPN famieraing! 120%kased 0g the SNR
Es%ﬁx?a{té/ ? ﬁ%q nal pa%ﬁftgée gﬁgé?: Md ?@‘gf#tl)lg{ Z%Aiﬁfaﬁenerate an OTA

I'cabl e, provi ecei ve
S)}Satre;ﬁ)lrt mmsls rOSIa8pae bhedron the teerfeencpatimate. Controller 770x
processi ng on_t recei yed sy s from.all receiver
Hﬁb’taisoa’i?aelﬁ? 6%.%S§srea%l?sa¥r9%%%gh SPFRTSeya agompunication (Comm)
gﬁl? 094 n?ﬁeefP@fcox‘hfh%anr SOTAL GG ApsiR f&%ﬁ’@@ét%orfﬂﬁxand possibly

ta processor 76 démaps, deinterl eaves, and decodes
O 081 eepoytaifai otwsecrtatsease argessed by desX deio puiensseia{/82x and a TX
for. ferm nal ot term s_currentl %
b ik BESCTRr B RN Bssop TR BE Rt g HapuEh Pt and

frofanated i Kntéﬁ@@ SRS tQOusRysha. Perd 08 081 18pokt fdih Ybase station
to that descri bed above for the reverse link. The

bt@rc auwi by s¢mdrtot the neighhemisedesnga eemmeicasionardt Ak, .8 via a
PEUEAR TS Slsh Bl HRECL T 20 by the system

I nterference and power control, at serving
Gooe] st a&ﬂ ﬁhﬁgﬁi@ﬁ bafXstaat i 2y, mhmsspaﬂiallﬁ&esﬁﬁt%ﬁym@ﬁmates the
the received SNR for termnal 120k, estimates
PHieTesector dntsieienece Phssrwadc BY Hascepigten dyOp4ad Ig?\afl?so An interference

E a0 ?&{tfb\ﬂe{j 9%0 nC%l%’e?tW@tﬁcﬁfeé’é'nel'a% o CAtA (31 Pt and/or

an interference estinate measur ed
am % OfSE reproebadsed on the inteafecence restimate. ThOOQTLSM Irrepdreis processed

170 danerat gs [RG cpnapds for o1 mods 120k BaSe 8t to the
neighbor sectors via a communication unit 774y.

[0092] At terminal 120x, antenna 716 receives the forward link signals from the
serving and neighbor base stations and provides a received signal to a receiver unit 714.
The received signal is conditioned and digitized by receiver unit 714 and further
processed by a demodulator (Demod) 742 and an RX data processor 744. Processor
744 provides the TPC commands sent by serving base station 110x for terminal 120x
and the OTA OSI reports broadcast by the neighbor base stations. A channel estimator

within demodulator 742 estimates the channel gain for each base station. Controller 720



estimate for the term nal and the target SNR

Controller 770x may generate an OTA OSI report and/or
w@aroob89B® report based on the interference esPCTYHE®NG6/009551

Controller 770x may al so receive IS OSI reports from

nei ghbor sectors via a comunidati on (Conm unit 774x.

The TPC commands, the OTA OSI report for base station

ldeiects dincirepeived BPY commapsk ané ppddtss the refeteher paeartloved based on the

E: PSR cCatlipes 740 Mooy Bisaapngg o fot 1y traffic channe

WasddonthE AT A S wePbres 5ééé’ived% [N bto} SQseVs'te@mns and the channel
antennas 752xa through 752xt. The | report from

Izaiwe for tieiserving apd neightys boeestations: h@omteollgh 66@ ps@ddesrthe transmit

L T N T e

t7as ecalésahé ditaKbold basdd bt trahsofif pERESR6VidEBYy controller 720.
estimates the inter-sector interference observed by

hEB] st arPeirellero)2th dOpr vl Gdy divect thecpprtiopg af various processing
Skt TPefninl % @ bRE sthfibY é r11 g? Bhd ‘fhd)f %eséé%/vreg}gg'ﬂlese controllers

generate an report or an
lozegyeadso perfdren i/mi(msffenc&rwe fesinterferénce Hnd powar CShtrale PRurtexample,

PR R GmE Toae R0 A o) Honierién Broky G oy in FI. 6

BFHPPoCYIsBs 306, AVOURHLRSDORhWA in FIGY. 3 RO 5 Atlontroller 770 for
termnal 120x, antenna 716 receives the forward |ink

shqriase sterioml 1 may émplemgnaaltonepeptibo of beesess0Atin &fS. 2. Memory

TR P25 TR0 b B g0 0, e

WEOﬁlruspEcmmli Kléh&inlkr780% BeedPled €850 Y cdmmunication with base
denodul at or (Denod) 742 and an RX data processor 744.

siager 4 4@ andyalsp pesigngdnttin ehappels do thmsrdsdued terpynals, e.g., based on
| %I@'é@h@ 863 hé’ﬁblé’@/& estteﬁf nal 120x and the OTA

repor r oadcast e neig bor base stations. A
t@ﬁ%mel Hﬁ i8nshibors and dppiratud esmighle Mmte?f@&nes commdles Thé@pparatus
Controll er

n el r each bas tation
F as 59{59 O EeRETWRS aﬁrﬁ?ﬁé&ﬁ%ﬁt&@ 25 dne3pe 4Y% forprpgulating data

ERADRBAGH ﬂé@%ﬁnﬁa?svlﬁlthé)&%ﬁﬁi baRdldhand RiceH64 1S b@!ﬂ? orts,.
Controller 720 also adjusts the transmt power

{0061 i c HﬁhﬁrﬁélbWbaa@metus Ismt&bte‘\fmrowdmgrm@rﬁemee vemirol. The

fromthe stations and.t channel gai ns
e ol e OR oCist i B 5 ST ReSHD pd ahep 02 for
wrafbnittais Be IS BT kPRSIl dneRRWRdre fs8étodshantceAhihi ases, the means for
channel assigned to term nal 120x. Processor 710

SPRErBmerpaFanprseancans doy gancraiiag @i HersiiSoPSI sasedoneach sector
Nt 5L 7 00

i D e AT e
tﬁO%}ir i Oile 1pteﬁfeﬁsas¢ ogntoh kdchnigties @dsor el heiélﬁh(na@nﬁ ihpanented by
stati on HOx % respectively. These controllers

various means. For example these techniques may be implemented in hardware,
software, or a combination thereof. For a hardware implementation, the processing
units used to perform interference control at a base station may be implemented within
one or more application specific integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs), programmable logic devices
(PLDs), field programmable gate arrays (FPGAs), processors, controllers, micro-

controllers, microprocessors, electronic devices, other electronic units designed to

perform the functions described herein, or a combination thereof. The processing units



may al so perform various functions for interference
and power control. For exanple, controller 720 may

wo obepesmt any or all of units 642 t hrough 658P&hUs2V06/009551
FIG 6 and/or processes 300, 400 and/or 500 shown in
FIGS. 3 through 5. Controlle25770 for each base
station 110 may inplenent all or a portion of_ process .
wReDtd perfar® inferferne contipliat ¢ tazEnalapay alse by implemesies) within one

dat a . am ¢ for. controlle . 770x, and

OF 7e)°e i&i@g&@?ﬁg% oﬁgsgil%s%lﬁce%%lce?e %edkgrgdc%e ul es

[b6g77 nakesr b RbfrwarMuiplanédtgionitidinateeriatontnl tdChnignes may be
al so assigns traffic channels to the schedul ed

imphamentacs Wilh, modulph&ed GFPcerEes. Juagionse At £8 97 gt praform the
fggétg)lﬁg A RBRE h§{§:ﬁ{.' ?Hé soft 28 4bdEd Fay $e SRAYE PR memory unit (e.g.,
pparatus suirtable for 1nterference control. The
BEpayainis7i2N 2] es 77aimsFIBN 0) find exceoteid\hyrgpracess@ (€@}, controller
report(s) .and neans 802 for ﬁgﬂggg at i
[

data ...
120540 <51 B0)-1 dhe eoamimmaid WA P dmplidnesie ity s mipgpseor or
BGRIE the FoBbor! epOrts. [0095] FIG 9 shows an

appar at us sui tabl e for provi di_ggoi nterference control.
[Uhes]appdhaprsvidus clesmtiptionwé the dgdosed enthodisnets sgprayidedsio enable

0S|l report( and, means 902 for tr itt] ] .
B PFrég‘br%léﬁ%do BHAE® o r P8R P ngq?‘g] értg%%}’gi ltrl?t}%gisogé, Various
HBEFERANS th Wes8 SAGOATAAEG WHYbE apily appareans thae skilled in the art,

generating a different 1S OSI report for each sector )
apddhe Benarsamincinks defiand hetein WY RayPRlisdi pihea gmbgdynents without

i I ed | T . on is not
PrpEPedPanEE kol of speTRE SBHon, PRI Mgt imyenton is no
ipenteptossivhirel Pythy ambodimensahswn Rereireatipioehe adcesled the widest

techni ques may be inplenenfed |p hardyare, software,
SPPRCE AT AUHE PHAVIST anchasvel AR tredosed hotein.

i mpl enentation, the processing units used to perform
interference control at a base station may be

0099k e WEATMS BILAIMEDIS: nore application specific
integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs),
programabl e | ogi ¢ devices (PLDs), field programrmabl e
gate arrays (FPGAs), processors, controllers, mcro
controllers, mcroprocessors, electronic devices,

ot her electronic units designed to performthe

functi ons described herein, or a conbination thereof.
The processing unitsused to performinterference
control at a termnal nay also be inplenented within
one or nore ASICs, DSPs, processors, electronic

devi ces, and so on. [0097] For a software

i mpl ementation, the interference control techniques
may be inplenented with nodul es (e.g., procedures,
functions, and so on) that performthe functions
descri bed herein. The software codes may be stored in
a menory unit (e.dg.



menory unit 722, 772x, or 772y in FIG 7) and executed
by a processor (e.g., controller 720, 770x, or 770y).
wab@eoegsas y unit nmay be inplenented within thePCT/US2006/009551
processor or external to the processor. [0098] The
previ ous description of the digscl osed enbodi nents is
provided to enable any person skilled in the art to
make or use the present ifWBAKMS Various

nodi fications to these enbodinents will be readily
apparent to those skilled in the art, and the generic
princqipl es j idingay be applied to other
errbodjl”rrentég\?\ﬂ)dggﬁﬁ B%felglgég?gﬁg fromthe spirit or scope
of thememeeyiti on. Thus, the present invention is not

intended to be limted.to.the enbodi ments . sh erej

but i% Rr8cen§§°rac?85?r?8 dMthe G Fadpory céﬁ %oélﬁlglmge e I\rﬁg{ﬂ%te data

trARmNsidIe ifel REmMAR iR Q\edtof Babd A St HascdresalriB@hed feport received
00991 VWHAT | S CLAIMED I S: CLAIM5 1. An appar at us .
oyt legsinene neighbeb psEioraWhelsielbs 8F leag Ar deteripiccy F@ort comprises

ig%H%raﬁof? thilfa%% o8 H{egglr%rﬂel{t% Qtl{hé‘%ﬁegﬁ%ﬁ? 'héigﬁﬁé'{] sectoPBased upon at
or termnals ' In a sector based on at leaSt one

lesst oné esrgned of éeasiningdsei ved from at | east one

nei ghbor sector, wherein the at |east one interference

report conprises information indicative of

measus enenyfe Aipatdies 8 c1hifR$! wREBiBE HBFEreRGCiebrt F8S@E at least

upon at | east one termnal of the termnals. 2. The

appaigthes seftorcindicated thregheldsi andirheasimementserbseryed pethorat least one

for .the at |east one neighbor. sector .indicates

?W@?ﬁé?cg%r Egﬁgtsl%sg%? %H@ﬁ?ﬁo otggg?%r&?lsat the at |east

one nei ghbor sector for at |east one termnal of the

termnals. 3. The apparatus of claim1, wherein the

cont rdl | er Thesappsrathee! daimt il giyhegin the ceplgpliards Byther configured to

C | i 1 SSi.0n. of .t 1. al

SR Lp ORI 3BaRRR oreEIRRI h oot BREA B P8P fbast one

inafeiened gepoei bt alie stdedsdone reighboe sapgar at us of claim

3, wherein the controller is further configured to

control adm ssion of termnals to the sector further
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5. The apparatus of claim 1, wherein the controller is further configured to

deny access to the sector or to de-assign terminals already granted access to the sector if

any one of the at least one neighbor sector observes excessive interference.

6. The apparatus of claim 1, wherein the controller is further configured to
control loading of the sector based on the at least one interference report from the at

least one neighbor sector.

7. The apparatus of claim 1, wherein the controller is further configured to
regulate by varying scheduling of the terminals in the sector for data transmission based

on the at least one interference report from the at least one neighbor sector.
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means for scheduling the terminals in the sector for data transmission based on

the at least one interference report from the at least one neighbor sector.

13.  The apparatus of claim 10, wherein the means for regulating the data
transmissions for the terminals in the sector comprises
means for assigning traffic channels to the terminals in the sector based on the at

least one interference report from the at least one neighbor sector.

14.  The apparatus of claim 10, wherein the interference report for the at least
one neighbor sector indicates thresholds and measurements observed at the at least one

neighbor sector for at least one terminal of the terminals.



means for assigning traffic channels to the termnals
in the sector based on the at | east one interference

WO e@e/0995is om t he at | east one nei ghbor sect or. PARUSIN@009551
apparatus of claim 10, wherein the interference report
for the at | east one nei ghbongsector indicates
t hreshol ds and neasurenents observed at the at | east
one nei ghbor sector for at |east one term nal of the
term lg".ﬂl S A% etfod®k N80 8ilin g YIhLdid A%n SRMA YRS | Bfnthication
a W refess conmuni cation system conprising: receiving
s§ttemneeGhp@igg:i nterference report fromat |east one

nei ghbor sector, wherein_ the at | egst onfél interfelr.eh ce
r eporrEcRyRPrat s8ast | e olFREETAITe i TRBOTE 4F91Y it gpast one nelghbor sector,

V%?éﬂrﬁﬁegf Jefl c}nlaeirﬁ’érfér&?%t PBR BELPARRT inf&iGiation PRdRdtive of
upon at | east one termnal of ‘termnals of a sector;
meureagutsaiti the adiiast oneansghlssisestor basedt wpomi aideast jope derminal of

sector hased on the at |east one interference report

PYRIE RE2 §5°P%24% one nei ghbor sector. 16. The nethod

of clabhdmy dXheFa8iMiskidss fRAen@halBen hREctdAbaed on the at least one
transnissions for the termnals in the sector
iotenforanseepodritans te ai deagerieswighhobsect®r mi nal s to t he

sector based on the at |east one interference report
fromthe at | east one nei ghbor sector. 17. The net hod

of clmd.m IBhe wagodi of dlfien I & owhatinnge rbgnlatateathe data transmissions
transm ssions for the termnals in the sector
foothsriporinals g upFAGCAMIISERr i nal s in the sector for

dat a #orn%ﬁm‘gs ﬁdlrﬁﬁsigﬂs@fdte%ﬁ{aﬂe t&thd Q8&br 8A&d on the at least one
interterenc€ report fromthe at |east one nei ghbor

inetfeaonce tdportTimm thet d1dehsodnealeaghipot Ssctawher ei n t he

regul ating the data transm ssions for the termnals in

the sector conprises assigning traffic channels to the
term pal s TR hRehoIest Qhinb 25 e@h&Bint e rdiulhi@@Sthe Q€ transmissions
interference report fromthe at | east one nei ghbor

e dtedermin@ls iMTthe sagipnecmprssedf cl ai m 15, wherein the
interference report for the [

sect G e eSS o 8 oM SR on the a least
&le ihRefetinct Bpolt fRIIE tHeait abdnesROthbbr §eotorat | east one
termnal of the termnals. 20. An apparatus

conprising: a nenory; and

18.  The method of claim 15, wherein the regulating the data transmissions

for the terminals in the sector comprises
assigning traffic channels to the terminals in the sector based on the at least one

interference report from the at least one neighbor sector.

19.  The apparatus of claim 15, wherein the interference report for the at least
one neighbor sector indicates thresholds and measurements observed at the at least one

neighbor sector for at least one terminal of the terminals.

20.  An apparatus comprising:

a memory; and

a controller configured to generate an interference report indicative of
measurements of interference at a sector by at least one terminal of at least one other

sector and to instruct transmission of the interference report to the at least one sector.
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transmitting via a wired connection. 28. The apparatus
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means for transmitting the interference report to the at least one sector.

26.  The apparatus of claim 25, wherein the interference report indicates

thresholds and measurements observed at the sector for the at least one terminal.

27.  The apparatus of claim 25, wherein the means for transmitting comprises

means for transmitting via a wired connection.

28.  The apparatus of claim 25, wherein the wired connection comprises a

backhaul.

29.  The apparatus of claim 25, wherein the means for generating comprises
means for generating a different interference report indicative of measurements of

interference at a sector by at least one terminal of each different sector.



