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*159159* 1 | NTERFERENCE CONTROL | N A W RELESS
COVMUNI CATI ON SYSTEM CROSS- REFERENCE TO RELATW"I Imm' lm Imml“m
APPLI CATI ON [ 0001] This application clains pri

‘U.S. Provisional Patent Application Serial. _No. *159159*

60/ 662, 176, filed March 15, 20 and is incorporated
herein by reference in its entirety. BACKGROUND 1.
Field [0002] The present disclosure relates generally
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mul ti pl e-access conmuni cati on system can concurrently
communi cate with nmultiple-terminals on the forward and
reverse links. The forward |ink (or downlink) refers
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andffety.ecei ve data on the forward link. This is often .
achieved by multiplexing the transm ssions on each

link to be orthogonal to one another in. tine,

frequency and/ or code d On the reverse’
link, the transm ssi ons%gﬁ;gmg@?s comuni cat i ng

w th  digdgrent base stations are typically not

orthogonal to one another. Consequently, each
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perforrmnce of each termnal is degraded by the
[ nt]%r ?g pmt he other terminals communicating
er ase stations. [0005] There is therefore a
nee{w03ih t e wirtlesso nndl&;ﬂh-lacaqases:onmmﬁcaﬁicgnt system can - concurrently

o ntchrnfrn%aleca € w&h mul%pw t[ar%n%ﬁs on %nr%nl Cc"f1 revex%sﬁ 53, The forward

link (or downlink) refers to the communication’ Iink fr_om the base staions to the

terminals, and the reverse link (or uplink) refers to the communication link from the
terminals to the base stations. Multiple terminals may simultaneouély 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,
frequerncy and/or code domain.

{0004] . On the reverse link, the transmissions from terminals commumcatlng with
different base stations are typlcally 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. v :

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

a wireless communication system.
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*@0001* 2 SUMMARY [0006] Techni ques for controlling
i nterference observed by each sector from neighbor
sectors in a wireless comuni cation system are
descri bed herein. The term "sector"™ can refer to a
base station or the coverage area of the base station.
A sector m estimates interference observed from -
term nals in neighbor sectors and obtains an
interference estimate. For user-based interference
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cause less interference to the neighbor sectors.

[0008] Various aspects and embodiments of the invention are dcscnbed in further
detail below.

- BRIEF DESCRIPTION OF THE DRAWINGS
[0009]  The features and nature of the present invention will become more apparent
from the detailed descnptlon. set forth below when taken in conjunction with the
drawings in which like reference characters identify correspondingly throughout.
[0010]  FIG. 1 shows a communication system with base stations and terminals.

[0011]  FIG. 2 shows a process performed by one sector for interference control,



- fromthe detail ed description set forth bel ow when
taken in conjunction with the drawings in which |like
reference characters identify correspondi ngly
t hroughout. [0010] FIG 1 shows a conmunication system
with base stations and terminals. [0011] FIG 2 shows
a process performed by one sgctor for interference
control. , 3 [0012] FIG 3 shows a process perforned
by one terminal for interference control. [0013] FIG
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I nterference contro ni ques descri bed herein may
[002(Q] eThgsinterfergncey centeod geabniqués described herein may be used for a system with

sectorized cells and a system with un-sectorized cells. In the following description, the term
“sector” refers to (1) a conventional BTS and/or its coverage area 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



sectorized cells and a systemw th un-sectorized

cells. In the follow ng description, the term

"sector" refers to (1) a conventional BTS and/or its
coverage area. for a systemw th sectorized cells and

(2) a conventional base station and/or its coverage
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intra-sector interference have a large 1mpact on performance and may be mitigated as
described below.

[0023]  Inter-sector interference may be controlled using various mechanisms such
as user-based interference control and network-based interference control. For user-
based interference control, the terminals are informed of the inter-sector 'interferencc
observed by the neighbor sectors and adjust their transmit powers acéordingly so that

the inter-sector interference is maintained within acceptable levels. For network-based



sector interference (OSl), results fromthe

transm ssions in each sector not being orthogonal to

the transm ssions in the other sectors. The

inter-sector interference and intra-sector

interference have a | arge inpact on performnce and

may be mtigated as described bel ow. [0023]
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report conveys the anmount of inter-sec
in fé?‘F‘é’ieé‘i%@teéf?Ee@F‘i/@&eW% BwseeioFr mnz and may be given

| nfouze]i 0Ulsorfrﬁf\ﬂﬁk—bﬁs%dqﬁtﬁ&&’eﬁb@%e%&lo%cto?% gnerzgclas g0 inger. éeétor'

broadcasts the OTA OSI report to
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meats.  Fer example, gl@CISoOSI repent fnmydncthe (shme ny @t OFA OSI report.

S e&ﬁe%au%lgle sg?cgqun %[e l%rgftfg aléml? ‘?es ﬁ?ér(%le od{ torlfwf gm@p in the
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beys Q&oﬁ?%mqge ﬁelg%bor sectorsI (bfoslp ﬂGS The rate at which the IS OSI reports

are exchanged among the sectors may be the same or different from the rate at which

the OTA OSI reports are broadcast to the terminals. Sector m regulates data
transmissions for terminals in sector m based on the IS OSI reports received from the
neighbor sectors (block 228). The blocks in FIG. 2 are described in further detail below.
[0027]  Sectorm niay estimate the inter-sector interference in various manners, For
a system utilizing orthogonal multiplexing, one terminal may transmit data or pilot on
each subband 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



Al ternatively,- sector mmay broadcast a sinple OTA

CSlI report to the termnals in the neighbor sectors

and may send a nore conprehensive IS OSI report to the

nei ghbor sectors. Sector mmay send the IS OSI report

to the neighbor sectors periodically or only if

sector m observes excessive interference (bl ock 224).
Sector ni also receives IS OSk reports fromthe
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s@bmndukasfnllcs,ymbol period n; Hmu (k, n) is an
estimate of the channel gain between sector in and

termn i ,an) is arecej,ved symbol obtained
by sect omf‘)n'ﬁ??@z{c’slg'rl?ﬂimﬁ&mu R &k’ m (k, n) is an Eq (2
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ugn t| es in uati o are scal ars. [0029]
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symbols, and (3) using 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. |

[0030] Sector m may also perform joint channel and interference estimation to

obtain both channel response estimates and interference estimates.
[0031] The interference estimate 1, (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.



perform ng data detection on the received synbols
Rmu(k;n) with the channel estimate Hmv (k, n) to
obtai n detected synbols, (2) deriving hard-deci sions

based on the detected synbols, and (3) using the

har d- deci si ons as the data synbol estimtes.:
Alternatively, sector in nmay derive the data synbol
estimates by (1) perform ng datta detection on the

recei ved synbols, (2) decoding the detected synbols to
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aver age’i®t 2y k bletke® lest#at es across frequency, Eq (4
spatial, an or ti domai ns. For exanple, sector m

may average the interference estinates across

mul ti plelg Er‘iéqj vj ant r}a ;Hchtor m may “aver age the

i nterfePé “q‘;{fm Trgt ey 19 !—cr{f—s“ uwbbands using any ond&q(5)
ofthefoIO\IAﬂn -g\iﬁtef‘%igi ehefres: K In(n) Z In(k,n)

, Eq (3) Kxnl rK1I/KI m(n) =1 HI,n (k, n)) , and
Eqwhete 1,,()%iskhe averide! ihterferbnde Gdwhi fob-seéthr Bin \’Asggng?lg@riod n and
vvhere I (n) is the average interference power

s eRdop deriotes iamomyind) éceved ipowerfoeudh siBand. dgN@. ASai I (n) e in
nomi nal received power for each subband. Tm (k, n)™an

| nhinean uritseinj qguatiqna dar thaetigh <5). n Eqeptian i(@nis {08 Jarithimetiv glveraging,
G e ) 10Por giimiic gt WhTEblEo 8 R 3R e yerace.
( 5Yith qrithgretigNmenggingda fave lagpeinterfgiente estintabesBiah Gkew the average
av; LN, j rf est i mates can skew
Rt HERS pofet. X iAEe bk o8 SN el FREGE ahngeam laee
ad@lﬁe@nﬂldaasﬁ'edatmgraMbmm.suppr ess large

| Nbea3H e YAER: ‘%?%J}%Sé i o zfii'%\f\a/lgsc Uiggl@ijgr%rslée 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 i obtains a measured interference I ees  fOr

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

[0034]  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 anothef embodiment, the OTA OSI

report includes a single bit that indicates whether the measured interference is gréater'
than or below an interference threshold. In yet another embodiment, the OTA OslI

report includes multiple bits that convey the measured interference relative to mﬁltii)le

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



[0033] Sector mmay also filter the average
interference power over nultiple synbol periods to-
improve the quality of the interference estimte. The
filtering may be achieved with a finite inpulse
response (FIR) filter, an infinite inpul ses response
(IR filter, or sonme other type of filter. Sector in
obt ai ns a neasured interferéncé ", mfor each
emant perr od, which may span one or nultiple
Ni‘tﬂh S{ oigper oseri% rthen reRsered t intsrfarend@T fel@Ble to two
remérferm%sm@ he neasured interference. In an
enbodi ment, the neasured interference is quantized to
a M08kt e WQM@@@TA@S@‘WWn@M&aKwo bimatyu0§Ichiis/which

th a OTACSI
regg% ﬁ Zlgﬁ gtossllhglze %{S}}S{?@ﬂ%‘d i%ssf[ ﬁ?ﬁ‘%ﬁ‘ her

the neasured interference |s greater' than or bel ow

an interferenc t'hrlés]g,gj,,pIZI,,j,,,gh yet anot her enbodi nent,

t he - OTACEHt1% p(g cl ud S multiple bits that conveyEq(ﬁa)
the nmeasured i rf‘ér S thelwegti ve to nultiple
interference thresholds. For clarity, the follow ng
description is for an enbodi ment in 8 which the OTA
CSl report conyeys }fhﬁﬁ ured interference relative
to two oslrgnegi rehce 'f"'és 5. [0035] In an B
enbodi nent , '@TAFQS! Bort, i ncludes two binary OS| q(6b)
‘bits, whi ch are cal l ed” (BI gl’brt 1 and OSI bit 2. These

OSlI bits may be set as follows: 1= 11" if In as, m-

| nwhere B, OB a iwminddntefapnce Hitdshoidf I,] r{ﬁ&)ﬁa 11120)3 1&@%& threshold,
oSl bit 2="1"" if 11,aaf M? |hi "0, if

| uEsTupm 2 alo]s, -+ OBRDIEG igditares witetherthe maasured inserferddoTisidbve or

quz%]g] ence threshold, Wb th is a high interference
t echomingl intexfgrence threshold nOSI biGR indicatds whetherahe measured

Whigteferendelte aBBRSHRDW Tt Hidheh R %éewgbbf %ér e encl)bodxmcnt

the nom naI interference t res
i MeFtende degreade obseiee Wé’alﬁ@rfé@ﬂcel ifi ther feasered énteferadve L€ below

orI beI , Apnlierrbb et i @rgﬁﬁea&rregﬂ Efg%‘%slggéigﬁ}’g pr thl rf Lijen s » and

rrent sector I1nis

II rbké‘efs&% ﬁféiﬁrént:e if'¥e %@Mdelﬁte LGl 1§r§§er;1 e '-113?% %féquetﬂ A

n,,h , high interterence | € nea

| Odivit@arty Heﬁl@éﬂ totiﬁlil@&dexbesswe mte@i@gnc%%séﬂséﬁed b / the sector.

g 65)er nce neasured interferen I'S gr
t E (ﬁ{ q oenr d.‘{nqnt the OTA OSI report includes a single OSI value

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

l2' R if Ims‘m 2 Ihigh_lh ? .
OSIvalue=4 '1', if Ligner > Lieasm = Logm i » - Eq()
0, if I <1 |

meas, m nom_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

e’’, an OSI value of ‘1’ may be sent with a symbol of 0+ jl or ¢’**, and an OSI value
~of 2" may be sent with a symbol of ~1+ jO or ¢’

[0037]  Alternatively, sector m may obtain a measured ihterference-over—thcnna]

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



OSl bit 2 may be used to indicate excessive .
interference being observed by the sector. [0036] In
anot her enbodi nent, the OTA OSI report includes a
single OSI value having three levels. The OSI val ue

may be set as follows: "2', if In,s,m_ Ih;gm7 OSI
value = 'P, if Ih;&-1, > Ineas,,n > |.OFWmEqg (7)
0" , if Ii as, m< Ilnonj The tri-level OGSl val ue my

be transnmitted using a signal @onstellation having
three signal points. For exanple, an OSI value of "0
maepRalsiize ROV aTbgytﬁ‘?‘b fntesference. Ppwromay de(rompitedSis described
g e Qe HherEnda® PRI it bp SRUTMAPRY piinP 8 e hogfiier and
- 1mpagupng thenpise at tho zecpivey. 4 sprsific\apemating peintomay be setegted for the
o e A TR B b o el B o Bl o evers
ob§® pYeEREeh JHosvekeror high operatirgepoint had‘lzenmtlvmmet q:mdm&rbudget and
gggxg? :BE %hdésgﬁtgé ‘;P&eeggﬁelﬁ ﬁuﬁiﬁ%ﬁmglgut %\A%?gndja gn data rate, the
estalerghle apimuny path dgﬂsoiecreadasewﬁth anmasmgelc)'IanA very high operatmg
ceiver

e ol 3 5o ok bS5 g EREGAL i i s

h| gw@hompyécraby ntgupmasﬁt matrinsnut nolwer tledsnion ataRsléte to an increase in

tr 0 i ave

a framd sk, aBEde Yok RER Goraife B fEascs iy Kbfihood of
b uehgem instabilityain 40y casedesior alrhay.sefitrt devgl @SDvalRds FlBws:
transmt power and a given data rate, the tolerable
maxi mum path | o ) deP §?3e3> h increasing 10T. A
very hi gh operati™ng ﬁ gon k80’ undesi rabl e since
the sysosimaf@r<bacone ter ncesl ted, which is
situation whergby an |Ig?r aégo?‘ﬁ“f‘rgtr??w power does %q(S)
not translate tlo%anif doTgase IO, f ecei ved SNR.
Furthernore, a very high operating point increases the

systeminstabilit In any case, sector

| kel d of
gl 2@ f & anomipal JQT ﬂwholda%bémf &4 lughsIOTZthreshcﬂd
' %%L: e, sPbEVatle) ridg) ik’ 48 oenoraipdssing, hysereess it an

I Gifdloa‘txomoﬁlhmessﬂeﬁﬂiterfefencel &oe.amﬁtQngI@{oo'tQE &oity© P kb Os1

hi g t hresho 0038]" Thée Osl
b| : ﬁ?ﬁ’( %Fescﬁﬁﬁ/l‘l a‘i"g 6‘-‘;" HeAErd “éetﬂfe%%@‘c?ﬁﬂé therhighi threghpld for a
t Hast thme duration Ty, (e. g, 50 milliseconds) and may be reset to ‘0’ only if the

_measured interference is below the high threshold for a second time duration Tws. As
another example, OS_I 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 Lign a2 - Where Ly o > Tiign oz -

[0039]  Sector m broadcasts its OTA OSI report, which may contain the two OSI bits
or the tri-bvel OSI value, for user-based interference control. Sector m may broadcast
the OTA OSI report in various manners. In an embodimerﬁ, 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.



i ndi cati on of excessive interference does not toggle
too frequently. For exanple, OSI bit 2 may be set to
1" only if the nmeasured interference exceeds the high
threshold for a first time duration Twi (e.g., 50
mlliseconds) and may be reset to 0" only if the
nmeasured interference is below the high threshold for
a second tinme duration Tw2. Asl10anot her exanple, CSI
bi i@% may be set to 'l onlé i f the neasured
Pl e|$€‘§°re'%caé9@d“‘§n@§ its §Sr @$1 sepeyhitar the erighbat sectorsi fomnetwork-

”Hﬁasbﬂﬁ{t&ﬁ-érﬁé cdiferol. eﬁx%tls O3 réport Ay % w%’iﬁﬁ )
interference falls bel ow a g%gon k'h?lg%nhﬂﬁ esho gftf(?hemlevel
LuQSI valerthe mggiyred ntesferppaequantized goa p@é@tt:mmmdmumber of bits, or
D B Pl SEori B spnd i 18 (ka5 CH b iluroment
usE?ﬂqgaS"é@HlYntfe?XP@ﬁle'ﬁ oetezfumqeab obmvﬁdo for iif sOmy other cntenon is
br gadeas! anbier &L L ous
an enbodi ment , se@%% éqd‘%%sf' P fie® &JA?%Q%X report if the
r efseRInals in saston qriadieaty féﬁiﬁhﬂy qaBndt m;l:elvb thecORItHite from sector m. Each
enpQ t dca t 1 in, each
maasg)lrrlieEEnf'réntPe E‘érélggF andfrglF1 d%%% "“4 0t costrpl dafa trgnsmissions
t hfrem the ttcnmnaﬁein it séEtor e anidpaté ﬁntﬁf&yctaﬂ fteriend6 GAfe neighbor
oS} orts fromother sectors to the terninals
vvltﬁln sector mfor better OSI coverage. 10 [0040]
Sel@04ét] m Netsorlsbased intérferdnSe Chitrol @Y be - hdhidvB@ im &hSdHe Ghanners.
se rK- erferen e c ntrol. The

;S50 AR o SRS iR scrftgg below.
t ri00423vel In dﬂSIembaﬂlment, sdoeor memwm t¢rﬂﬁxﬁﬂs‘ iAtR§Btor based on the

n term ned, nunber of _bits, or sone
o?%ebSf %’8%%& Vﬁg . sy b SNy (08 exagnpley ify @iigopny more
| megghbbr sre@ssUIbetres Excepbieiitteiferéiice Othén/sebfor PRSP RUNR the transmit
|nt rfere&ge i s.observed, 55 if sone other criterion

OWELS ysed DY disadyantaged teamingls, in KCiony 9Ithy t}a@q Gesmuinals cause less

SentedEremettO oA eectoTs. OBl disa@Rfabed forrhif hab 8 sHafl hshnklzain (or a
ctor e that they cannot receive the O§

ica
bi 15 fPP‘gn‘P%? é?fotﬁlc FTTVIBR SPFIoTsand igeds 18 dmmmpe aq Shipk| power level in
remtd)errtts dchieve b hgvenedi gD oS Gh@irtertePere® Ml L tSl\ﬂZSt% the serving

transm ssions fromthe terminals inits se

mi S5 G e Fredyantaged tspmingliis iypisplbnloeated closee tneingjBlibor sector, and
Sand Righ trahHR¢ howdrat t g2}

be acﬁl gved [ % v\V/ar |%gggé§ﬁ]a%ﬂﬁhg?gsﬂ Al gg%g&gﬁ%lgdﬁgﬁ%n%?ugfw bor
néfAYr k- based i nterference control are described

bqoous] [ ¥R4tdt nl tha9nBeRifP QthIﬁlﬁE%dstBﬁﬁlg{l%%? hgd g%}ecflg quality

termnals in the Sector
r eSS sYCl poPhaneed galai pili sirengdic camier-toFwise em*r(;[l‘/ﬂ), dhfinnel gain

ORRicQEnd'®Y 6n. TRisH BRIy %Eﬁ-fcgr %Seg{ﬁlxgtec? F% ﬁgtrﬁ.rtd/or other

i nterference, then sector
transmissions sent by the terminals. For examp]e the estlmated 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. Sector m may reduce the transmit powers used by the disadvantaged
terminals by (1) lowering a high transmit power limit that is applicable to the tenmnals
(2) lowering a lower transmit power limit that is applicable to the terminals, 3)

assigning the disadvantaged terminals with lower data rates that require lower SNRs and



powers used by di sadvantaged termnals in sector m so

that these termnals cause less interference to other
sectors. A disadvantaged term nal has a small channel

gain (or a large path loss) for the serving sector

and needs to transmt at a high power level in order

to achi eve a given signal -t.o-noise-and-interference

ratio (SNR) at the serving sedior. The disadvantaged
terminal is typically located closer to a nei ghbor

se8EnsE lowsfdtranspit peWAS.t (hAshichedbing rdisadvaitaged Seintisals or data
hi g h; e

sectslnos Fﬁhts[ Oo(gqg)tlgglgtsglﬁlg E@g{r’gf}ﬁ‘?i Jg(r%? [ P fnﬁ%&sdgg@? I aged

t eF49AHa| shbmr Gmbodimentu sectpn b ey admsnon csnisalab Imﬁgate inter-

-ch rher-to-nojse rati

W ntﬂﬁ'rrme Bféégﬁfﬁd %& B?Eﬁg’op secgﬁsr li'o? gxample, 1 oxlflpéln?qr?nelghbor
rresqctomolzsaye loxcessive imxt'femnd:wﬁleni sextor i knay rédudé e mikdbeF of active
tr ] ek he term nal s, For exanple, the |
estglpﬂcirr%]t‘ﬂgg1 &Egenc?]og% $& 18R 250eSS i PRI SerTmals ogne ng TSP &regpit on
agﬁlpnmer@ dhlan(® | degzing acbsseshcdmidvamged hanﬁﬂliﬂ B |deBdigning
be t e adv an ed term
e RS e, B bl Bt R BBt Serpuanieg disadvaniged
Seemnalmmr@ usings6@e bier :Idira@&ifﬂcbntﬁtﬂ\hﬁiﬂﬁ)dbl SERE ¥ Jfhe- -assigning

?Ir %F ?}n%g \ﬂgf) th%ﬂﬁTF nalsy g{ é%b# 8g§£ﬂlpn % %m?:lﬁge neighbor sectors

t eferg., niab Snbser(/éﬁ) iltafeednc ge\&lsb Ofhe mukdban annElgHBM‘eiec!oi‘snbﬁsemng
theatcls g{g‘% bIeF}o#hetermnals aSSI

t h& B8 HUA TR AnE/aF APeripcions,; Pastor BW@?Y H$ aiwsa sloadmtof the
I esgior msd-,dmeme BINBSs1 @ﬁ&ts]fﬂom 1he A&iEhHoP ¥R ord, F @ans i t

4) not sche ng di sadvantaged term nals for
RoEIST: | e Gon O Aima. s estpve Sk Shanmel o the syminels

C Giffithenattonin OmatRt ROfSigat ORddbctbNinfRRln&! oRERRH| bmtnmghbor
sect or FH{ uses_admi ssion control to mtigate Int

s ¥LIBF- TRt ErPic Al SSUREPALEF a55izned) ngﬁr@‘éephnm;els Hot it may
eXif MdnEassipi tO R ©FmiARE ¢ BRI SBBOT Ne%ﬁ&f:]rﬂl 5&?1%31‘5%}2 a]ts% ghare a

‘excessi ve i nterference, then sector i

nUfeBEen St of tafficchapnglshatAs erthogonah o the getaf tigffic(chjnnels assigned
dep hdhdseBBE € $5 ﬂeooxnrﬁ t
095 )b er o S% Do\ ¥e (rﬁfgﬂbdgﬁs%?t%% eogge?zés E)Q:gsss\% 151{elatgrence then
ol i SEGeR//B TRy gRBsien éhsml\f@atage feghingde i sestog m my:h ttaﬁﬁim}mahéis in the
t RBEnteR e, RaRZedN
de- assi gni ﬁgﬂegi@g%%vamg%& tgl% i ﬁ?‘r%lgﬁ@en C(a}lge(%% infraferrgee to the
s GeiehlaAr Hhestors hirice éh@ ﬁ“aff@mhamelsnatﬂm dmnmiﬂn el @t @rtbgonal to the
demfeh de a fynction of
the 1S %eﬁ%g%%ﬁh r cl)lr%ﬁ e S%C(tecfrﬁ h%%? 5 £5%ep le, (6&Chysector may
t the astigned \reskt iof trafffcechemmeds thetvie Insay, askiB® t6 OB teBhinals that can
nea excessive, i nterference,

@ 1&5‘@% ﬁlgfetlfgf?%l%?ér%ﬁ%eggg?e ?rrpi%yel.glm% s%?ra ggsef\ﬁésxcesswe
| gg@ijqgmcgfthmctor m may assign disadvantaged terminals in sector m with traffic

channels assigned to strong terminals in the neighbor sectors.

[0046] For clarity, much of the description above is for one sector m. Each sector in
the system may perform interference control as described ab.ove for sector m.

[0047]  User-based interference control may also be achieved in various manners. In
an embodiment, user-based interference control is achieved by' allowing the terminals to

antonomously adjust their transmit powers based on the OTA OSI reports received from
the neighbor sectors.



sector based on the IS OSI reports fromthe nei ghbor
sectors. [0045] In yet another. enbodi nent, sector in
assigns traffic channels to the termnals in the

sector in a manner to mtigate inter-sector

i nterference observed by the neighbor sectors. For
exanpl e, each sector may be assigned a set of traffic
channels that it nay in turn a8sign to the termnals

in the sector. ghboring sectors may al so share a
coHifdBl sefl Gf3tshcaf8f4 eroewa?#ﬁ% perfarmgd by one rterhinpd mafor interference
t heo

ool R ey e O DTSR RER A APB BB R R a1, 4
i nfeierminating i, th@hté?v? e vietheothe neigithoy sem;uogwrws sxavsivet iagsference,

t e @ﬁlﬁﬁﬁ f nn
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camslecea ats itransnit powercwith o lirpe domaistiphize @€k Gf & fadte?Gate (block

| 200 o AU L P SRS o i
seintesference)e. garvdlctiner O8Kkitrp hsespt teat(tharﬁlﬁ@ﬁldﬁt 2B)et toeo’ (block 318).

as | traffl hannel s that it may assig
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sec] 0 clarlt much of the description "
ab‘&fé S"r°§°f1[‘ 4?5\1%% diia tﬁY ¢ peABhROLWelopin ong of three Bepsiblerevels
rray 19v6 r HigH, Mindl ekt di 0. € PEResE 0D il 8ibe

for, sector Iegsctﬂ’o 47], User - base mterferencgv%%%y ufnber of

el eHPERCaEv S G TP FewARARR BFimal mae (1) reduced by

e n@mﬂ'@d}ithathlﬁﬁfatdﬂa§ 8¢ aidliftiof St TRescC Obkival by fhe neighbor sector
d{1 ed by allowing the termnals to autonom)ull

gy doyn step fer rﬁ%heb@!ﬁéfﬁéen?ﬁéé‘@én the meeseuredir mtatsrencc is above
I e givérS tHr@held Ve | r s
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t ARAURLPL interferencerghserved byn the nelgbbﬂrrSQ‘me Fax, f'hmg@ upustep for lower
r 968 b
ORGSR AR LB R g e
nesizgHBder @é@ﬁl@?m@msreﬂeww absode Sisienminedbased e euhelq;aramcters such
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‘the answer is = Yes'
t rtbmmftb%m@r relitivie to theeohguenel gomvfiorsthes perwing eecaotrlpridr GTA OSI
lﬁ%%wf% Iﬁ (block 316). O herwi se, a determ nation

er the nei ghbor sector: observes high
| r[@Q,ﬁOl er disoinale: may adjuseithems@Blpobvet baded o tEeOTtACOSIJreport from

a | ock .318
o 38 SPhullcle feidiop ol Tebmiral™ 358 oo the ol gafor each
pseter basedpna pilotieceibeddioom the sector. Terminal u may then derive a channel

gain ratio for each neighbor sector as follows:

gr;:.l(’l)

r(n)= 2.

Eq (9)

where 8ns.i (n) is the channel gain between terminal « and neighbor sector i;

8. (n) is the channel gain between terminal u and the serving sector; and



step size and/or at a nomnal rate (block 320).

QO herwise, termnal u increases its transmt power

with a nominal up step size and/or at a nom nal rate
(block 322). .[0049] FIG 3 shows an enbodi ment in

whi ch -the OTA OSI report conveys the inter-sector

i nterference observed by the nei ghbor sector in one of
three possible levels - low, hBgh, and excessive.

Process 300 may be extended to cover any nunber of

I nt er f er@rcie tHeehains! gainrage foe heikhbok btdrf.ansm t  power

for termnal u my be (1) reduced by a down step that

i S [60BHRt edh bk &G NEmBhal Iurlae%ﬁ@sr 0 @ﬁo&%@rgs (ﬁﬁﬁoﬁ&m with
the nei ghbor sector (e.g., |arger down step
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( Othenvb&hndlthe adJustfneﬂts fot all A8 tgﬁlgb@ ?&?drs &%?ngge?ﬁo:&tmn an overall

term nal u and bor sec
chtéﬂﬁ’é‘FtPQgP’nadE}E n termnal u and t he serving

semosz}; apd gdmdral! tridinit BowdPCadhllaiiie! fol %t&'fc{ré{cle ofnﬁrBl | pay be

nei ghbor sector i. [0051] In One enbodi nent,

u Pf‘d@ﬁ‘fl?q‘ ingeonjupetion: Wigh yasions pesveieortrol selemss. \Hot hlantyh e specific

I T

| (B orioR WEine SPURR oBow, R BpAE IR SRS, B ranomi

oripayver far & tefficohganst assighaghib tarminelot way be expressetiiaer

enbodi ment, terminal u adjusts its transmt power

based e eports fromall sectors in an
se?m gﬂlgfﬂg se?ﬁnay contain (1) T strongest Eq (10)

nelghbor sectors, where T>_ 1, (2) neighbor sectors

- Wi where R e lis thakranshat poer fox aﬁeﬁfmghmmﬁ atedteRval n;

ratio threshold, (3) neighbor sectors with channe

gai ns Bec@dd awgtezenshpowse fevglforupdhte énsérodls; axdt) nei ghbor

AP(n) is a transmit power delta for update interval 7.

The transmit power levels P(,ch (n) and P, (n) and the transmit power delta AP(n) are
given in units of decibels (dB). '
[0053]1  The reference power level P, (n) is the amount of transmit power needed to

achieve a target SNR for a designated transmission, which may be signaling sent by
terminal 4 on a control channel or some other transmission. The reference power level

and the target SNR may be adjusted to achieve a desired level of performance for the



sectors included in a neighbor |ist broadcast by the

serving sector, or (5) sone other group of neighbor

sectors. Terminal u may adjust its transmt power in

various manners based on the OTA OSI reports from

mul ti pl e nei ghbor sectors in the OSI set. For

exanple, termnal u may decrease its transmt power if

any nei ghbor sector in the CSl l4set observes high or

excessive interference. As another exanple, termnal u
mafesiggaied Hansaussion; p-&andf Packeb\RErPr Bt @@Rﬁem thé adrtagmesmission on

netghbaficSehf¥l hill the delpbnaRAl wiithi Y
the adjustments for all nelghbor Sec ors I'n t%mq%élnmse and

Se’cmqffﬁre@ﬁt Lharagiarigicer den ther zgeived PWRvefor athjeu sihtare trinsmission,
[ OGRRl ¢ gm%' %ﬁgpsn1t power adj ustment for
i nt er f&Y éhce cont ro

nay be performed in conjunction
wi th vari'ous power control schenmes. For clarity, a

SpeCIfI$NRBRMﬁ£SNRntLpbp@yhenE i s described bel ow. Forg Bq (11)
this power control “Schene, the transnit power for a

traffic channel assigned to termnal u may be .
exi9PY s e dThestranmmis powpr delt AP(r)) may WeP{diysted i@ dete@hinistic manner,
S the transmt Eomer for the traffic

c ha%m%?bdlfsgf g’t?%a%& & SOHESAHFE mapner basefl opie OTALOPTeportsrfeam the
poweghbomeseetors oThapatatnit powee astbendjdid (1) BY Hiffe're%t @mounts for

t rﬁﬂg'rgﬁt lnﬂ%%\ﬁgpcquv a@i&ﬁ%sﬁgh&%%g{mah Algdiffprent rates for

t rchfﬂa'antt infefereficedieldla u T%] gboPéet;ilgsrtlg d c}e‘ﬁg%é\?\g r Eflgrb crInJerm1mst1c

deC|beI dB 053]
ﬁql?é‘sﬂgmtfﬂ[’?fm’éfP"("‘f%ﬁé‘h‘?@‘fpb\ﬁ@}emﬁféeﬂd‘ediesmbe@dialowe For
: simplgap @N?oli@ﬁn@d&eﬁptﬁaﬁaﬁ 6t @R FowSt Affusctble GB: WP bir

be Sbﬁ@ sent terminal u on a cont chan
nfllggl?%ﬁ?cé%'i ohis OPhbit may be ©SEbit ibom&r | evel

MSS PrBdE @ﬁj%
ggs r 23 Itlg\c/;glms%?‘swaerf o?pntg)gce Jgfrs ﬁlg?%%%tg%/&ve %%ﬁmmﬂ # in
t ﬁa‘#?&ﬁn%%“ﬁrrﬂm@e@ ﬁn&a)%ypéﬁfmm@l Brprenesses g Q’F!EFQ)SI teport ftiOm a
d&b@hﬁ&%@é’c& GRcRM19 and B rfnfn%\f; fhEtng r&"lf}otflgg gn gr ‘0" (block

designated transm ssion observe S|m |
i ALBr 115 therf@RI bihisr ‘Adotvei¢hsinglicates thitethe bhser\reddﬁueﬁadno‘él‘éiceeds an

gg{t?rﬁcg?lgg ﬁgi’sthdaﬁﬁlgte?ﬁL% det§x§{l% r#;%al}nq_unmg{ Fﬁducthgdn transmit

( Rayer, ro0%HIn sTepesider ARAN) (blahwer). deb.t @) ARyHE d%ﬁmh@d based on
nglﬁusted in a determnistic manner, a probab
(FESTIg, Ipo‘é(ﬁrrrgelt@tfﬂlé the psian BpdatsainteevabnAP(re- 1T dthEbhannel gain

- T SRO%Shd ﬂe?éﬂb%ps%ctor, r.,(n). Terminal « then decreases the transmit power delta

by AP, (n) (block 424). ‘Conversely, if the OSI bit is ‘0’, then terminal # determines
the amount of increase in transmit power, or an up step size AP, (n) (block 432).
AP, (n) may also be determined based on AP(n—1) and r, (n). Terminal u then

increases the transmit power delta by AP, (n) (block 434). The transmit power
adjustments in blocks 424 and 434 may be expressed as:

AP(—T) 4 AP () o
AP(n) = (n—1)+AF, (n), if OSIbit="0', and |
Eq (12)

AP(n~1)- AP, (n), if OSIbit="1",



nei ghbor sectors. The transmt power nmay be adj usted
(1) by different anounts for different interference
| evel s using determ nistic adjustnent or (2) at
different rates for different interference |evels
usi ng probabilistic adjustnment. Exenplary-
determnistic and probabilistic transmt power

adj ust ment schenes are descri 38d bel ow. For

b&E|ICIt the followi ng description is for transm't
Bl adjfist blesits 426 and A3Esrmisial u limits devterbsthit powendelta AP(n)

”Sdo‘?é%"f&? RO e sl B gl 0k rofpfows

transmt power of termnal uin adetermnlstlc

manner AP(mE{AR]. | WP.fler m nal u processes an OTA OS| Eq (13)
report froma neighbor sector (block 412) and

deternines whether the OSI bit is "1' or 0" (block

4¥85re Alpmioti the opipinginy trangmit powergelte pllawaltlefor the treffiathanhnel, and

obser s, 8 WRIhALRIA FafkEARY Ry Sha Ok B BGEerc cpannel,

t hr eshol (T then term na nes the amount
) e APB
 COMER AR R P LS 50 o
t Wensmita peswdrt dediesvess dedvira inf @quatlhe (38), ovanupndiatain the intra-sector
h I t f
Dietichbe wbfh Rocehte 18R, Ing ARRRE By pl il Rud Rb e By be
-t achm ty go@nerol Idep tocensiny thhPetoh (tdﬁmr(a%) ﬁﬁﬁﬂiﬁeﬁ 2 requlrements for a
en termnal is
GO Rsticel QST et viten the femmisal belogh B forsBiigent QoS

O¢lasaés rhify tetadfus@ll aedifilent Patéd bhdlob vt Kirfhiea) step 450 (n)
'?@‘ | so_be determ ned based on AP(n -1) %J (n)

nal TminekH thencempuiacibe trarsmiy mwmftch (v&)\fmthd ghffia channel
PP bl ock. 43 The t t dj ust ment
B s AR B b R S TR .
A B oquaridn, (5 g Pormsi mia ke o egiizppet i) 1o

bbeOgiktin the tarinthint Bdver 1ENB, N a(i:»loh'k big) dsSolidwz, transm t

power delta AP(n to be Wth in a'range of allowable
transmt po r deltas (bl ock 442), as follows: PP(n) E

r O

[AP,, i APy . 13} Panf@E&mpRl, . j. the m ni num |

t r ansni‘p 2) delt analds vvablefor the traffic Eq (14)
channel , an Pmax 'S thé maxi mumtransnit power :
delta all ovvabl e for the traffic channel. Constraining

tTeeminplauses the ranvedit ghelet 8, (7)0for dhth trh@ididsival oh thd¥rdfic channel.
sector to within a range of transnit power deltas,

490583 ho i 2 pmbegimeritahe AR3(n) and APyyen) retepi sivet re computed as:
i ntra-sector

APy, (1) = fo (APyy s AP(n-1), 1, (n), k) , and Eq (152)
AP, (n)= £,, (AP, rio» AP(n=1), 1,,(n), k,,) Eq (15b)

where APy min and APyp, i are minimum values for AP, (n) and APup (n), respectively;
kd,, and ky, are scaling factors for AP, (n) and AP, (n), respectively; and

J 0 and £, O are functions to compute APdn.(n) and AP, (n), respectively.



interference within acceptable | evels. The m ni mum
transmt power delta AP;n nmay be adjusted by a
control loop to ensure that each term nal can neet the

requirements for a quality of service (QS) class to
which the term nal belongs. APnrin for different QS

classes may be adjusted at different rates and/or wth
dlfferent step sizes. [0057] T&P mi nal u then conmput es

fE”&%BﬁnSFH@UBP ahe %98(;3%2%& 81 kb ABa{p)t ol (o bot
P

(0P RF R Ty 1T Baiticlst ap s bk o FreesipErence, ton

b 05 o SR el 'elin B mﬁhﬁbﬁﬁg%r'%%‘fﬂ}@%% Ab2S and )

Pdrbdep ¥ 8 of E@(r(-ll‘))reslﬂs m a% R).- PER%Bh r},a lfndﬂlso%sdeﬁned

the transmt power Pte, n or &Rta transm-s |on on

t hench gt AR (8 @i@krsely R&Dlo Bdth aP(RIDOGIdT® tyh
AP, . (n) ané oP, Pn(seng step i zes érgbgon'pu"fp(tg) Fhe neighbor

Amnto( Eysel(:v:ss la inteffefence, thep.(1) a %gerl chahjel gm(m , fof the, neigﬂadr sector
kreS‘ﬂss i a a?%fs D PAABHER Ve &4 el in o smale

n@?wval ues for / Pt, (n) and OPUP (it),
resp"é ively; and Kk, are scal i ng factors for AP,

(nppogn)d ARG, 4 sﬁllﬁvg ﬂlr?‘rppSt e ?Bﬁ’e O?f]git grg &x(:aliégghgoxp segtor A

are functions to co

r elgsgae vilye may bEBISGCE G@50F., (ﬁm rwitenahe fheight®r vegtothebsemts madssive
.such that APa, is related to both AP(n -1) and

r fRtegpEpnce; ¢ Aasrﬂaéleg WBF mcheopsedige Naén)hwv pn dre neighbor sector

han
X587k ] IELSHE 5k By )8l PR P S i
( rdifferenmt sqﬂl)'lg éactdrsa]églemfl kah ﬂ}e high aﬁPe(messgl): 1%@?‘6#&&3 x’es!pe@hﬁrely
unctil o e I ne SucC .
¢ HOBEL . R Whow  iesE Pup oot Yo st pebiesof sinal uin
arajpnobablhs(an)mannblf migallyekghbar » fHeetes aﬁt@PAV@ﬁ 1 M& from a

RBRhSR08E ol Hq B RS e o8 °1ra:v§ P oplock
a J14). géthe\BIwét iof1’ ARénterndipal ru&ﬁtéhhi%ed fAe BrobABitySbr de@PeﬁSmg the

( gOOGO FIG 4 shows the processi n%vfor one
Yo Pﬁérzb*ﬁo%rbaéaﬂc%mw>|aaﬂqeﬁ Glagk 538y 'Beafmmal u
u t or _observes
’"“mﬂ“ﬁ*f’ b IR, e T DR L R 5 B paciable
f onifoedy distributed detvicer OrlearghbO(bISECSZH). I x is less than or equal to

Pr,,(n), as determined in block 526, then terminal # decreases its transmit power delta

by AP,, (block 528). Otherwise, if x is greater than Pr,, (), then terminal » maintains

the transmit power delta at the current level (block 530).
[0062]  If the OSI bit is ‘0’ in block 514, then terminal u determines the probability
~ for increasing the transmit power, Pr,,(n), e.g., based on AP(n—1) and r_(n) (block

532). Terminal u then randomly selects a \}alue x between 0.0 and 1.0 (block 534). If x

is less than or equal to Pr,,(n), as determined in block 536, then terminal u increases its
transmit power delta by AP, (block 538). Otherwise, if x is gréater than Pr, (n), then

terminal » maintains the transmit power delta at the current level (block 530). The

transmit power adjustments in blocks 528, 530, and 538 may be expressed as:



observes high. interference. D fferent down step.
sizes. may be obtained, e. g., by using different
scaling factors kjnl and kanz for high and excessive
interference, respectively. [0061] FIG 5 shows a
process 500 for adjusting the transmt power of
termnal uin a probabilistic manner. Initially,
termnal is processes an OTA @&l report froma

- nei ghbor sector (block 512) and determni nes whether the
OSl bit is 1AP(0|=1)9APd(bI oL IOSI bit 41" ANDMEP%) bit is

1, det, robabl ity for

decr eagﬁ]{@ 'ﬁi{héﬁvt’ b’ﬁ\ﬁg}lg&Pra 5 P (@, " basdél (16)
on AP(n -1) a,gptnr_,l) (n) OBlepgike 522). Termnal is

then randony sel ects a val ue x between 0.0 and 1.0,

where x is a randomvariable uniformy distributed
bePyemd AP, Omayble the Qaridvahai(e.g2925 dBf 0.5 dBS 10885 ahd '@ b Zbr may
equal to Pran (iz) , as determned in bl ock 526,
t be diffacent vplugecr eases its transnit power delta by APa

5 an Pran
(TUOBSC, 2 hbe bR 308! B8 anl o ool By e Bl it cot, o
dghq»\@ lateqmt@ncﬁlﬁ} éiockl 2k | Tetniina ku Eh’éﬂ)com[pﬁl@ﬁﬂ]e trdnsinftepower

aBedPhibined o s Pk B A oS T PedePges e v 2,00,

tr ’E’@S’rh%{(;{h;m? Oénk(lagggscﬁ(% , nﬂrﬂlerkiﬁﬁgﬁhér) gﬁxgﬁﬁrﬁ‘pwﬂe} Parbz) to

shé withis tl&maadlm&m@obe:tlmms honan ulau@u 1a) Qﬂdfck%at@ Tehfnnal u
FFef)ajﬁl ess .than qr equal to Prup as determ ned
[

GRS EPOVER e (72 Qi dAR I“aEFn?lWéﬁ‘stb%tf #ffig chanpelns i t
p dej.t I I f xis
- gfrb\gg{]er %nh %ro @c@é p ?Q P 9%% blﬁées 255 cwgfe‘é"&s ﬁ% O%fai ns t he
transm t power delta at the current |evel (block 530).
The tPraibers £ Poyar, ARG udk mped.skin, bhdcks 528, 530, Eq(17a)
and 538 may be expressed as: 17 AP(n -1) - APdn , if
Csl bit ='1'" AND x:!- Prdo n%, AP( n) AP(n -1) + APP
it Sk OB foekPoy mANB =D, Be(n), 13X ), Eq (16) AP(n - g (17b)
, otherwi se APd. -and AP, , p rray be the sane val ue
0.5 dB, 1. SO on or may

0. 25
(inde P B P %'aeéqluwelg?s 11 Poy® avhPr b rspeativelys and
538, t | t
oo (a0 B8 b ot BlpkBons W e RSB PP 8. peciiely.

cog&it es_the transmt power Pte,, (n) based on the
mi tFUBeNeEY fei@ | may b&ﬂeﬁr)edan@l thatePry, ért)eus evlated fochadr AP(n - 1)
as shown in equation (10) (bl ock

(’Qndlé%%‘?‘ﬁleqmlsf"'ﬁ?ft QOsqrks higthAs mecsisuBlaritots Ment) o
aat«%hgﬂnﬂl A L B or s i £ 0 e 2 g

value of AP(n~1) results in a larger Pr, (n). The larger Pr,,(n) results in a hlgher

probability of reducing the transmit power. Function fu’p() may be defined such that
Pr,(n) is inversely related to both AP(n—1) and r,(n). If the ncigﬁbor sector

observes low interference, then (1) a larger channel gain for the neighbor sector results

in a smaller Pr,,(n) and (2) a larger value of AP(n—1) results in a smaller Pr, (n).

The smaller Pr,,(n) results in a lower probability of increasing the transmit power.



uses the transmt power Pdb (n) for data transm ssion
on the traffic channel. [0064] In an enbodi nent, the
probabilities are conputed as follows: Prd. (n) = fL
(Prdo,,n;o, AP(n -1), r,., (n), ka,) , and Eq (17a)
Pr'p (n) =f,,"P (Prp. AP(n -1), r. (n), k,, P) Eq

(17b) where Prdn,.,in and Pr.p,,o0;n are m ni num
val ues for Prd, (n) and Pr"P (¥) , respectively; and
fL O and f,,' ) are functions to conpute Prdn (n)

arl068)  FIGN$ gbéWSe%@eqcPas@g;for PrSCRST bittremtdne meighborGector. A
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t isharpassristigsotuck ae therconszanve micexictbs tranamit poweeratipstaeatand the

A . . for P~(n).,when th , '
SR of ol BRYer BB g Romlpgle ) dSler B e i and
d vabalylitdds eyl alsoibe sletaminétErasel alilédkeupetables @tbgoME othBOWMEMs.

STRS] g e RN RBReny g gl i bove

| magrelse be pafyrmedbised bi QoS ylass| aOFjority clgSN@{d¥o,onV #oi éxdinple,

f Lons..may be used to.conpute.the OP, (n) and o
o il i 4, ORer BT shricE RAR gl Il Ly higher prority
pemdnby bé stlesdjus\trhnsntt power BEYfafier rat6 @hd/BEWith 8884 s@P sizes than
v%rl%ﬁ ‘zartarreters such as tlhe current transmt _power,

t ABOTHY PRI U§era A8 ATRIRSS S3amPlg @terguiny] prading vpica fraffie Apaomdiust
r epesidit popeeatiaQlitvetYats 488lor WRR OhAlfer seh@pite!  gains, and
SE{”?@ ch,fal]mctl on may have a different inpact on .
v us powEral ¢b may oilso ¥Artae meannggt inc whish cthe teagsmib@ower is
C adjistsdgRsaR N0 OUf O8IGefdrd ABivtd ROWSE; RSl &@.nﬁorae'ﬂgmple
t |str|buci|or_1 of transmt power deltas for the ’

he .
t?%ﬁ‘in af Bay feqUne 18 Jepep pawRs byt partipularsdogmdstep size and/or at a
Ppatictitir Irhtt 12 S nBBNbR | sB@oPp AR REELDE thidAs&de Q4 Im%? KediBe the

tabl es or by some ot her neans. _
transmiut power by a larger down step size and/or at a faster rate if the neighbor sector

continues to report excessive interference. Altematively or additionally, terminal u may
ignore the APryi, in equation (13) if a neighbor sector reports excessive interference, or if
the neighbor sector continues to report excessive interference.

{0070]  Various embodiments of power control to mitigate inte.r-sector' interference
have been described above. Interference and power control may also be performed in

other manners, and this is within the scope of the invention.



[0068] The transmt power adjustnment and/or the

adni ssi on control descri bed above may al so be
performed based on QS class, user priority class, and
so on. For exanple, a terminal using an emergency
service and a police term nal may have higher priority
and may be able adjust transmt power at a faster rate
and/or with larger step sizesI®han a normal priority
user. As another exanple, a term nal sending voice

t 00743 ¢ yana epbadiment, a‘ﬁ’bnﬁeﬁt% duradcasts s PHWePST zepert to the
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manners, is’is within the scope O

|ﬁ@éﬁﬁﬂ@ﬁtm?§mkF@@¥WPf¢Wxﬁﬂlenbodlnent each sector
b '[WQ:E asts anbtherCEMbddRhedt SRRA! SJ:EBB oa\'l;hg bﬁ?ﬁﬁéa%#}ﬁ | §st pe%orts

nei or sectors, as descri be
r 6ﬁt9rqtedn%>ythb acighbes saierstto thiettermingls wighigrits seetam sBaqh sector thus

PQMER pldky ffslhﬂ Bod Jé&o{%e%se&]b%ﬁfﬁ%?gﬁe %ﬁ@& Ec'hqhbo

sectofs  Each Termna recel ve Zinal can
£ rabigbly Heceinei i HOFA Q8 wpertagaberapione dw pdigibor SetorEBince. the

r epafy. ufficie

EfineEoah e RRRE LTSGR Foft B Irbine ! ap B mppriment

pisorsdlsuted fpr al‘MlsgdlsteB'wtnemDrk dépdrysnenbinaviich dectbecdverage sizes are

d a . e that -has been.transmited. .
PR Sba St Pl Y il 00 WS iy e Bt os

r mpeutwlﬁdam bp itteseosmallat seetorshudy re¥ aerwhevaly iréceBBd B3ptheltbrininals

B P BIB her E T  Bl g i oma

doSbepats bdBidcasbby the ﬁe@l&ioﬁWcarsf irst threshol d, OSI b| t
( e detected OSI hjt _excee
SO (R Berah & v soonm e oot A G5 ot eeneated by
oarlya‘rmmbeeand-Pan@tdne of theQltheP bdctors. B embollikent Q:E&bxnﬁlbr&aﬁ&sts

trade off m sdetection rate with false alarm
p%sge Ilr%/q ] Sgperated by sectors in a neighbor list for sector m. The neighbor list

may be formed by a network opsrator or in some other manner. In another
embodiment, sector m Broadcasts OTA OSI reports generated by all sectors that are
included in the active sets of the ten?ﬁnals in sector m. Each terminal may maintain an
active set that includes all sectors WJth which the terminal is in communication. Sectors
may be added to or removed from the active set as the terminal is handed off from one
sector to another. . In yet another embodiment, sector m brdadcasts OTA OSI reports

gen_erated by all sectors that are included in the candidate sets of the terminals in sector



adjusting the thresholds-used for detection. [0072] In
anot her enbodi nent, each:sector. al so broadcasts OTA

OSl reports generated by the nei ghbor sectors to the
termnals within its sector. Each sector thus acts a
proxy for neighbor sectors. This enbodi ment can ensure
that each termnal can ‘reliably receive the OTA CSI
reports generated by the neiglpgpor sectors since the

term nal can receive these. OTA OSI reports fromthe

s ew vag terenad may Tiwigain aicentlidagndet thasineabids Aluetted Wity wisith the

SI zes ar eg7 Bﬁlﬂg{c%g{j é r}ﬁ&be Jbgmég ocgrt%&%%%ﬁrco e cafdidate
.t 1setn erg. .t based | mhanpeiwgmnl aardﬂ)lrssolnﬁPdthEm ?gxrgﬁéteml In yet another
" SRR 3R propdo e T A s ehraied et pirptos dat are
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ne| g?l 5e sy deserihed ab9%§073] | n general, a given sector in

nmoml oa@samted@wveoﬁ‘ab systaﬂ ey VGBRELoRY GékrBised 'qmé&fé?mb €bntrol
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§ AR PRk & il o0k 8 (R fo0 BRI 20C o et W a
aterviag sector 4 1Q% and mayi aahsetinterfererertp malghbmyecmﬁm tBiRlugh 1101,
PGSBS L08R TRIRKSSLIOm G, sandidale,

. set, e.qg. ased on channal* g4l
ptqmnétléﬁx andseyvdng soiot hHx ané m)mdsbmﬁtloopmtﬂ@ert ob&tates between

(ARAgR2e il iRl LEBEIOL AL UG R et LbRRIGE srona

-sleep 620 may opErate @ﬁbumtly barmaydelupti@edit iaferéR Yated Rith reference
00/4] _As .noted above t he

d be above.
2@’{5"% @frﬁ‘]j‘?reg@ 4 {f ogp 3}1‘*1“;?899&% 1op B0 Forgpligive B 6 shows only
ctbeportibn ofdoopsrﬁlw ambe200¢sidiNoa edminal £loker ence control .
= b i nterference control may be
%&fﬂ asl?e‘%erlenceeloop gl% ad?usts the reference ){Jower level P (r) such that the

received SNR for the designated transmission, as measured at serving sector 110x, is as
close as possible to the target SNR. For reference loop 610, serving sector 110x
estimates the received SNR for the designated transmission, coﬁapares the received SNR
against the target SNR, and generates transmit power control (TPC) commands based
on the comparison results. Each TPC command méy be either (1) an UP command to
direct an increase in the reference power level or (2) 2 DOWN command to direct a
decrease in the reference power level. Serving sector 110x transmits the TPC
commands on the forward link (cloud 670) to terminal 120x.



sinmpler to inplenment since each sector and each
term nal can act autononously. Network-based -
interference control may provide inproved performance
since interference control is perfornmed in a
coordi nated manner. -The system may al so utilize both
user - based and networ k- basedyj nterference control at
the sane tine. The system may also utilize user-based
interference control at ‘all tinmes and may invoke

[0077E Atvtsrkinab E3dda iTRCeoofranand peocessort 443] detaatsythé TPExomgmhdsetransmitted
' I ] S al so inv
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ust .t

control, .nmechanj sm 600 _t hat. may b sed to a
TPC GRS SEHBH Rofe 3 DN e A THEps B olustment unic 644
adjust® theiréfadendeZidivet VBILbAk&RdnEEe TPC lde@siorsEUMIt 694 H1AG iRFeadd B (1) by an
and, may cau e |nterference to nei ghbor sectors 110a :

up Steﬁrfewﬁ odecisiqpadrdesisaterion (e adRvenitanirricagh DOYEN decision. A

trandmid (BX)Y @:It@r ?&@ﬁoir B8P sl thb Qfes@ﬁ?erda{réﬁﬁml%@fom@ Mchieve the reference
t er m nal Ox and serving sector 110x and (2) a secon
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trans?mssu{ﬁ con uall%ﬁﬁfgtgaées g\f)\ééetnon 005’ 8@%51&%95 8}6?121%?m ﬂ}%‘ﬁ%"—lved SNR for

the dﬁé@'xa&rddraﬁﬂﬂlsmem atchr mgarahe lh%fﬁmin the Presenkc©Of7dhlanges in the reverse link
h qfer ce loop 610 adjusts the reference power |evel
chanpg cfmcﬁ‘i‘ ™ such that the received SNR for the

[0079Ipsecaxﬁtal®¢ 6200dHBLsS BeOfansiAf pHRRS REL Gn)afor SLENAD Chafe! @Ssigned to
is as close as possible to the target SNR For

termwe'r B0x g f3bp PEYET 'eg%'r‘b?trféj as Bigh 35 POsSC iscused feft tbe tpffs channel

- whilé RepingeitenBRtérOMter fBRnBe & GMtAMh CfceptdbRNRIIS SF R Second loop 620, each
conpares the received SNR agalnst t he target SNR, and

neighhonseetped 19 rgprivist trpRimsions ity gie [eTrSy g@;mﬁawagtebéheednter-sector
mterglﬂetnﬁggos%l%g@g%ﬂ%%@lgﬁgﬁ'%%ér frdﬁ?g@ tJﬁﬁaﬁqmgpse'Ws ?&e{ahees an OTA

oman rect an increase
OSI repbre bawd en foviaterferenes estimate 2nd raadasts dlon@BA O Slgeplirr te the terminals
se in the reference power |evel. Serving
_mth@mhg%g& Ox transmts the TPC comuands on.the forward
[0080]i A]ﬂ(ter(mhd udo5a8)OSIaepoet procesdor &§20peceiel thy OUIAK;DSIAEports broadcast by

120 cessor 6 2 det S
the BRI I AL PRSTIEREERE OB} BE R orty R QP e goment nit
- 656. I chaiitbe Sstiftordsse irsdedies pllcﬁﬁgbm'lfﬁ%ﬁseﬁ\ﬁﬁg sndgxmmgr kectodd) e&ﬂﬁhates the
553 b s SR B By SR B, e 56
Unit @30T EminSs ARE BRENdI Ogdde radids D6Mie GRIBMBO sectdrs @hE TETHE adjusts the

power adjustnment unit 644
transmit power delta AP(n) based on the detected OSI reports and the channel gain ratios, as

described above. Unit 656 may implement processes 300, 400 and/or 500 shown in FIGS. 3
through 5. A transmit power computation unit 658 computes the transmit power Py, () based on

the reference transmit level Prer (7) from unit 644, the transmit power delta AP(n) from



adj usts the reference power |evel based on the TPC
decisions. Unit 644 may increase Pfef(n) by an wup

step for each UP decision and decrease Pref (n) by a

down step for each DOMN decision. A transmt (TX)

data processor 660 scal es the designated transm ssion

to0 achi.eve the reference power level. Terninal 120x
sends the designated transm ssion to serving sector |

| Ox. [0078] Due to path |oss, 2Rading, and nultipath
effects on the reverse link (cloud 640), which

t ypit 46, and\pesjbly wiher factess. ARy datippreseasor 6@ wsesatherbisimit power

t I nal e el ved SNR for e desi gnat ed
tfﬁ&hn@m%gfsqaéanma@%%t ?1?1% é’l Sfr)ymiglsﬁcc(t)rultalp ’_(955t Ref erence | oop
616bsaf t eMptSe bHowih Rkéhplady BRweLERBPReBMRskhhat nidYbe used for
d%gsgérgqr;at ed transm ssion at or near the target SNR in

t
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pEREived: sighalt Brriosms (DM aismodulation: i applivable; ands povidpoweseived
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control may al so be perfor in o){ er nmanners
[0085]  Thé processing for a ‘orward link transmission may be performed similarly
to that described above for the reverse link. The processing for the transmissions on the
forward and reverse links is typically specified by the system.
[0086]  For interference and p_ower control, at serving base station 110x, RX spatial '
processor 758x estimates the received SNR for terminal 120x, estimates the inter-sector
interference bbseryed by base station 110x, and provides an SNR estimate for terminal

110x and an interference estimate:(e.g., the measured interference I....) to acontroller



and/or with different paranmeters than those descri bed

above. [0082] FIG 7 shows a bl ock diagram of an

enbodi ment of term nal* 120x, serving base station"

110x, and nei ghbor base station 110y. For clarity, the

foll ow ng description assunmes the use of power

control mechani sm 600 shown 4n FIG 6. [0083] On the

reverse link, at terminal 120x, a TX data processor

710 encodes, interleaves, and synbol nmaps reverse
7705 Coitro{1§217%70x gerfefaies TEEtcamapnmils dortermirial 20k baged dbn tigr SIVR @@imate for the
termﬂﬁfhﬁd e 'mgét %NRACFMHér%%mf}J\/Equratz 1)3 d‘fﬂpé’sﬂ g;% %/Er an dIS OSI report
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base%nﬁdths ylrﬁbfeqenqs@ﬁtm@s Corpieo 1¢rdﬂ%mmawrmdelsawslo¢port$ from neighbor sectors

via a%@ﬁ}nhﬁ@a%@(cﬁﬂg ubt PUIER PCSBRAHEREShOOT & OTP kep¥rt ¥ bAk€ Sation 110x,
ansn1tter unit (TMIR) 714 conditions

and Q%SIQY OT/goﬁt% VePras 1y cHiFa e %Iﬁ]BT"F?S?eé By T desp grocetprg 782x and a TX
spatlﬂrp&ﬂék&ﬁ T¥4x, tHditioned b &)mstnher S| URIRE Birddkh mdzmp sndaR@smitted via antennas

r [ na ich tr
752x9 %aro gﬁ an g“ll]lﬁ gélgﬁlérep(trt)gwﬁas t édenr l%xn ma e sent I rbe’,%ﬁ-\gor sectors via
CmmnmmmvmmmkﬂPble ant ennas 752xa through 752xt recelve
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signal @mﬂertnealal?roésagécqthev derpigale agiping TORCURYide52 eceigei fignal to a
respec@e@écéiRér unid (R@Vﬁﬁ?@iyacﬁﬂﬁ' EdcR Reile uflt 754 |c!>rfdﬁfo§9 (e. g) ﬁlters, amplifiers,
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and ppyilids cadaived synitdlsp aavrRd Qﬁatxﬁleﬁrﬁcteb‘sﬁd 75$'yd§iihﬁité‘s th&\inté®Xector interference
obset%g)da(gryl gflse Q{ag&e?l[%ﬁr c? 5§Jvﬁ§s an m eF ﬁr;rsx?c% eelstvn?arte olmrcﬂlgr go\y e‘;\n RX data
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for te?rﬁﬁlél 88684 thelttgrﬁurta[sewﬁéﬁ'd;' Ee@@d @9 &e §t¥tﬂ)nqa(§r C@Hrc E@J @)I xﬂ é’ generate

rocessor 760x denmaps,¢ del nterleaves
- an OFA QOS] sey%eldf‘)égrt [SrRRIaePOR haped Potie HEeslerace Sefidnte 5beaISfQ§rI report may be

sent to @eHbiBbor sk vﬁﬁdzoﬂhﬂﬂéaﬂbxﬁiﬂ'ﬂmw FheCOT A 681 erﬁortsfglr Bé?éjstamln 110y, and
or a

tion 085 The ceSS|n
possby A o Shrerrs B i epr‘?chd TR X AR mopyeor T A e X saial

proccd@sT¥ybed above for the reverse |ink. The pr ocessi ng

[008% %kt&ﬂ:%af 1565'[‘%5%1?%1 I7%1 xséce(Pv% {hhg)ngarg [uﬁglggals TOm h%\[é%{@%?ndrgexlghbor base

spec
stationg aredr fresidsn @eremd pm@ o @ aereiver| umtajtl4 s'@ve\[pcmg'edb aigmzl is conditioned and

d1g1t1§édq;y' @&wlllgﬁﬁt 7ﬁxarﬁm&llprocé§§e@qgs§&gm03é§5r (‘bﬂn H'ja‘;ﬁsana Qﬁ RX data

received SNR for termnal 120x, estimates . _
processop &4. BragessoF 744 ripdder diedhEeconpands mbbgﬁ%@ses%w bHPx for terminal

120x 1sh@Xhe @NA (1 Q¥oEE BroadtastR tBS hdigMBbIEbasO ktaticRb. A rminne_llem%ator within
demo?ﬂ?tgrﬂlé :eglhgég ﬁﬁ,@@c eefl gisig {og%t E 8%%15‘?‘6‘1’% é?n%‘g]gg %gouée?eg:ts the received TPC

commands and updates the reference power level based on the TPC decisions. Controller 720 also adjusts

the transmit power for the traffic channel based on the OTA OSI reports received from the neighbor base
stations and the channel gains for the serving and neighbor base stations. Controller 720. provides the
transmit power for the traffic channel as.signed to terminal 120x. Processor 710 and/or modulator 712
scales the data symbols besed on the transmit power pfovided by controller 720.

[0089] Controllers 720, 770x, and 770y direct the operations of various precessing units at terminal 120x
ahd base station 110x and 110y, respectively. These controllers may also perform various functions for
interference and power control. For example, controll_er 720 may implement any or all of units 642 through
658 shown in FIG. 6 and/or processes 300, 400 and/or 500 shown in FIGS. 3 through 5. Controller 770 for



770x. Controller 770x generates TPC conmands for

term nal 120x based on the SNR estimate for the
termnal and the target SNR Controller 770x may
generate on OTA OSI report and/or an IS OSI report
based on the interference estimte. Controller 770x
nmay al so receive IS OSl reportsz r-om nei ghbor sectors :
via a conmuni cation (Comm) unit 4“774x The TPC
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received signal is conditioned and digitized by
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power for the traffic channel based on the OTA CSI

reports received fromthe nei ghbor base stations and
the channel gains for the serving and nei ghbor base
stations. Controller 720. provides the transmt power
for the traffic channel as signed to term nal 120x.
Processor 710 and/or nodul ator 712




scal es the data synbols based on the transmt power

provi ded by controller 720. [0089] Controllers 720,

770x, and 770y direct the operations of various

processing units at term nal 120x and base station

| Ox and | 10Oy, respectively. ThE§e control l ers may

al so perform various functions interference and

power control. For exanple, controller 720 may

i npl enent any or all of uni€EAMMSt hrough 658 shown

in FIG 6 and/or processes 300, 400 and/or 500 shown

in FIGS. 3 through 5. Controller 770 for 24 each base
stationl.110 AmypparsplseoBiptisiag:! or a portion of process

200 in FIG, 2. Menor units 722, 772x, and 772y store
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nei ghbor base stations. [0090] The interference

controla G@@I@Hmma’w/e sorepiate Rletaciramsmisgione fornpiminmistied sector

bybasé(cﬂ'l;ﬂet?lrg %tt lg%s? ofle %ﬁ%%?e re oxg Btpmﬁs et lteagf Qx%nfl n l1'Ig“?1%ornsl<az¥tor.

corrbl nation ther eof For a hardware i rrpl enent ati on,

t he processi uni d to perfaorminterference

cont r ol% :ﬁ’gaa@é’arg uét‘%sﬁl %hqr‘?ﬁ} n‘bﬁéﬂ*ﬁ@”&fewq fipRrt for each
onei ghbofmerc&)r aﬁxﬂbdt&a\bh@lﬁbr SR abikhorisBtEI06REREs EkcreQSLﬁzet thterference
(ASI Cs é‘? naI pr ocessors (DSPs), digital

si &riE ﬂﬂﬁ“c?c § 4 DSPDs), programmabl e | ogic

devi ces (PLDs), f| eI d pr ogrammabl e gate arrays

(FPGAS) processors, controllers, mcro- controllers,

m cr opPoces I8¢ eppastaxef epimt 1 gwhereiaghe oerimileriseaperagng to control
U'Hdhﬁss%%fg%gnzgﬁto REERS atsa:?ori Hféﬁ&q ll&gtsor% REHREE: report from
“herein, or a conbination t ereo processing uni s
uéb@atﬂ@sp@efmrghbmwetmf erence control at a terminal may

al so be inplenented within one or nore ASICs, DSPs,
processors, electronic devices, and so on. [0091] For

a Sof t éar e Thekppaemtsatf daim 3,hehdreih alid esremnller 8 @ptfatle to control

p r o c &g %ﬁ:? te’f‘%‘ﬁ%’? i ﬁg‘?l it nfté‘HE‘?fmf?JS?% g{? d‘%lérfg%‘gw ks, quality of

f wawice ¢QsS)itas, orhedmbRatinthertbe SOf tware codes may be
stored in a nenory unit (e.g., nenory unit 722, 772X,
or 772y in FIG 7) and executed by a processor (e.g.,
controk| er THL@ppafaté®of Qhind 10¥Wheredd ﬁler@%ﬁﬁ'ﬁﬂerlﬁg'c{peﬂﬁ% to deny

be i npl erented Within the pr ocessor or externa
t REFCRY 9B’ ssstor of brodemyssien derprinald tradylgranted prdesnitoghe sévtor if any

dioagbanes 1@2['59919:' dr??%']’l?]ﬁr §e§top 5[%\41‘\@ gxc%?sn%ﬂ%tfﬁ en&Y

person skilled i e art e use € present
i nvention. Various

6.  The apparatus of claim 1, wherein the controller is operative 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 operative to schedule

the terminals in the sector for data transmission based on the at least one interference

report from the at least one neighbor sector.



modi fications to these enbodiments will be readily
apparent to those skilled in the art, and the generic
princi ples defined herein may be applied to other
enbodi nents without departing fromthe spirit or
scope of the invention. Thus, the present invention is
not intended to be linted to 4%e enbodi ments shown
herein but is to be accorded the w dest scope
consi stent with the principles and novel features
di scl osgd hegei
conpr i zéeng alllgr aerlgt\tl‘_/iserQ %Wbb”i“?’aeﬁptﬁ%?g&@%g &i %erat{ve to reduce
| edetd rave)fori an tiemst exreeofcﬂae rtﬁpmnais fir thensadtot Faay oneré the at least one
' th??or sectt()) %{'fj nterference report for
8t hitvoP s§§'€f S’f‘ce?sr‘l%ﬁ PSRN,  anount of
interference observed by the nei ghbor sector due to

transm ssions from termnals in other sec and a
control¥d-er dperaPFHEs Op clapdr shereginibg qoply 1%§P%5?~F§V° to assign

f Ofarti€ ARl Sto  the Berm@fal:Oln thEa8QEr Bikel R BE at a8t 0N Brterference
interference report fromthe at |east one nei ghbor

s dept from therpideaginngmaighBorgectel. ai m 1, wherein the
interference report for each neighbor sector

i ndi cat es whet her the nei ghbor sector observes

excessile i Aherprarauce clagndafusthert ¢rarprisingr edet er mi ned

Lhr esnl Shnsrfieel [15s SRRBLRLY BiclicaS Ak B hase BRE B ArdibE report from
t etheratrledssodemeighborssectonto thateadinals i the sedtod. east one
interference report from the at | east one nei ghbor

sector. 4. The apparatus of claim3, wherein the
controlilier iAn Hppaaft covd@plingontrol  adm ssion of

termnal s t?qrt he sectoy further based on user priori

cl ass, TRfgat yteqﬁvm% al psd:@n% @;gferechsrgporb om at least one Xelghbor

ccyaabfl HHeRin mﬁ{t@rpérencé regkﬁfoaewﬁgﬁopéecfdr%ma}es an amount of
wherei'n the controll I's operative to deny access to

t HateEeEnesy olserved barethawg@hort EELOT Sue $o Aapsaissionsr e dgrminals in

a‘-‘diﬁeﬁ%e&é}staﬁﬁ sector if any one of the at |east one
ei ghbor sSector observes excessive interference. 6.

The appeaans fos regulatingidata trangwhissiensrfot teeminelstin alséator based on the at
Hgars? {’Aﬁ 1gte{'t?reﬁé)er}gllg Q{ fro Qﬁ‘edét rf&stogne n@%h?&rcsga?xh based on

erence repor romthe at | east
.one nei ghbor sector. 7. The apparatus of claiml,
wher e th heTﬁg g{alga%llt!lse E)f cISalm pﬁr w Ier\o/=:1en e nsagagg%ll reegulating the data
transmissions for the terminals in the sector comprises ' |
means for controlling admission of terminals to the sector based on the at least

one interference report from the at least one neighbor sector.

13.  The apparatus of claim 11, wherein the means for regulating the data
transmissions for the terminals in the sector comprises '
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.

14.  The apparatus of claim 11, wherein the means for regulating the data

transmissions for the terminals in the sector comprises



the termnals in the sector for -data transm ssion

based on the at | east one interference report from

-the at | east one nei ghbor sector. 26 8. The apparatus

of claiml1l, wherein the controller is operative to

reduce data rate for at |least one of the termnals in

the sector if any one of the at?/l east one nei ghbor

sector observes excessive interference. 9. The

appar atmeangfor @psigningltratiip elaanels tthike éeyminals in ghe seefor based on the at
0 Y ' I o f.he term nals

[ ﬂgésﬁéheslgge%%rreﬂée?gg%t ghﬁl? ﬁéeétg?a% %%&%k%l Rér Sle%tf) 12 rference

report fromthe at |east one nei ghbor sector. 10. The
apparatys of, clajm1,. further conprising: a .
transmitter /’nd?%“’ggpsf a"toln{fg 78 'B‘Eeg%’ée@ﬁ%tlgt%ecogimqné%g?n system,
onemiphiti@gf erence report from the at |east one

nei ghbor sector to the termnals in the sector. 11. An
appar atferREIVaRmBY fedstnepe inteaivEenee reRast BPw pigleatt qng nsighbak sector,
| RYRdif " &N GRef@BREe! repb® Mo teakiP aRlchBhe sBeh0 HoRates an amount of
sector, wherein an interference report for each ) )
nent§HpERces ehsered iy dthe aeigBbarrsegion he o franjmpissiorsclrem derminals in
ohse Y& Vanline nei ghbor sector due to transni ssions '
fromtermnals in other sectors; and neans for

r egul atrégwiptingtdatattransraissiens fonseringrals inransent@at based oa the at least one
S I . one interference report

7 AR E Ao o Bleast BERLARBG HOHE 15" OTre o
apparatus of claim11l, wherein the nmeans for

regul ati.ng e _dat transyg ssions for the termpals . .
02t he oot SPE cisfism ot clRelo B dhvieriine e Safa ahsmissions
adoi the tepminals ih Glersbdiad dripdiséshe sector based on the at

| east one":_ nterference report fromthe at | east. one

nei ghb§PRiEliiste, pdmigon wh erpipals 4P &e gecter dpseflian the at least one

WhigE@rndeltEporEReia tHeQk 1da8 Bk ﬁ&i}gﬁ‘lﬂ)_rts&f%orq ata

transm ssions for the termnals in the sector

conpri ses means for scheduling.the termnals in the '
sector 1501 gL gheltoBFH 'ﬁ?vﬂ%ﬁﬂgth‘ér}egﬁg}ﬁ) dhe ld@@ﬁ:hnsmissions

- one interference report fromthe at |east One nelgabor

s éoitthe termupals Th the geqiencampsisesf cl ai m 11, wherein the

means [ dat ransm i.on or .th
term ng gdllﬂlﬁx%t'“{heg{es 1 Ealtg?r? Ehg%_s(?tlors fé)é' %ﬂr%q}a%?rmsmgn Eascd on %he at least

one interference report from the at least one neighbor sector.

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. N

19.  An apparatus comprising:
a processor operative to estimate interference observed by a sector due to
transmissions from terminals in neighbor sectors and to provide an interference

" estimate; and



means for assigning traffic channels to the termnals

in the sector based on the at |east one interference

report fromthe at |east one neighbor sector. 15. A

nmet hod of controlling interference in a conmunication
system conprising: receivVving % | east one

interference report fromat |ea one nei ghbor sector,
wherein an interference report for each nei ghbor

sect or # pRAUOHeLRPeE va HogRTeratsran inlgtfetenea reparebasbd en thednterference
by e§t§§at@ SR rthec‘ Bt rferdt ‘?gﬁo?t ﬁlﬁﬁ:ﬁé@oﬁé lop Qxillt];;g? |:é'osmble levels of
termnal's In other sector and regul atin

t r éntesfeicence obssred byt sectonl s in a sect or based on the

at |l east one interference report fromthe at | east

one nei ghbor sector. 16. The nethod of claim 15,

wher ei n20. he Tiegipparatud ®f temdiat avhblreanslmlﬁtsffaeﬁce et E&ﬁ'eys the

“termpals inh the sector conprises control
ad}ﬂtggef"ﬁlﬁe plpserver By tha ssctoprelatiye oAt degst tﬁ’ékéléréshﬁ’?fist he at

| east one interference report fromthe at |east one
nei ghbor, sector. 17. The nethod of claim15, wherein
the regilat i taparais of claumd® SdiersHs ther terfeprnce report indicates
t efvﬂétﬁ‘éltl?e fnberfe cé@&s%ﬂz’éd?g R E&stls%‘éf?)%’illﬂspﬁretsgﬁd is between the

termnals in the sector ata transm’ssi on

t hidrsithresigeld and @ prsondithegsheld coreacaedptiesedond thresheldat

| east one nei ghbor sector. 18. The nethod of claim 15,
wherein the regulating the data transm ssions for the
term na212s i rThBIappesﬂus off claioni®y, fisther @mgirgingng traffic

channel s e termnals in the ctor based on the .
at | easat onm1 At rof’%ﬁag el ]?r%‘gﬁt%%' ’G'%r{ef@c%fepf’@égg’e terminals
onia theeriejdhbor sestoed. or . 19. An apparatus conprising: a
processor operative to estimate interference observed

by a sector due to transmssions fromtermnals in

nei ghbes. seahek gpa'ﬂa{tds 10N, FBerdih theESHidoBESE GFerative to generate
estimate; and 2 a controller rEﬁeratlve to geherate

arf SCROTSh ipteFiaTraee Teapis baseH 2adte BiFTieRacs pttiarafe aad pherein the second
eshicfBlefice r‘éﬁ&{ @dn'ibﬂsg§mbfbt cﬁfaﬁl@& ﬁ-f?&%aaﬁgﬁ) Pcfr ¢ ilflkERhESobserved by

one of nultiple possible |evels I nterference

obBesegton thep theratesferenes report.

24.  The apparatus of claim 23, wherein the controller is operative to send the

second interference report to at least one of the neighbor sectors.

25.  The apparatus of claim 23, wherein the controller is operative to generate
the second interference report if the interference estimate is above a predetermined
threshold or if at least one of the neighbor sectors requests for the second interference

report.

26.  An apparatus comprising:

a communication unit operative to receive at least one interference report from at
least one neighbor sector, wherein an interference report for each neighbor sector
indicates one of multiple possible levels of interference observed by the rieighbor sector;

and



20. The apparatus of claim 19, wherein the
interference report conveys the interference observed
by the sector relative to at |east two thresholds. 21.
The apparatus of claim 19, wherein the interference
report indicates whether the interference observed by
the sector is belowa first thréshold, is between the
first threshold and a second threshold or exceeds the
second & KPRENST @perative tn cadpish iremsmit powver [basadh 910 the at least one
f U@ lenCiRSASI NY: a transmitter unit operative to
broadcast the interference report to the termnals in
t he nei ghbor sectors. 23. The apparatus of claim 19,

wher ei the ntrol .0 ve.t ate
secondrbl ht er aé)ﬁ %rg ¥ e?fo?a?mggé Bﬁqmt ﬁlﬁ Fﬁréfet”@? &7pogt for each
e sticighbbe seceun dnd‘ibwésEWHethéi&hé feightsbr sedtbebhserves @ﬁceﬁﬁmfrﬁerference

ngrlsEs nnrg%deta|led information for the

Wddhisshold-ne sector than the

|nterference report. 24. The apparatus of claim 23,
wherein the controller is operative to send the )
second 48nt edhe eBpRseiuy ehelaim 6, wher¢inshg contiollerfis poperative to adjust
nahohBMmiSSEH 'B? diffetent RROuP '?&rcﬁ’fféféntqgvcﬁ & ille fféren observed by -
wher el n the controll'er T's operative to genera “he
séb@ﬁdeqsml@rrfe@hbm@cweport if the int erf erence
estimate is above a predetermined threshold or if at
| east one of the neighbor sectors requests for the
second 29nt efhe lappat:ﬁus ofeglaint 26,3¢herein tlaap@mtraﬂ&ras operative to adjust

: i t oper at [0 receive
o AP R a0 RPERRE s i Bpten ¥ BEAP b iorlenp Gietved by the
neit Phft@ne seightar sectdrer ei n an i nterference report for
‘each nei ghbor sector indicates one of nmultiple
possi bl e level s of interference observed by the

nei ghbgo. seth®rappardfd a9 clafn CHNtWIRLiRT the P&InbiIME st Bperative to
ag%ust transm t power based on the at |east one

EFPioe aele of adjastmentfor theransapip apwer haseskorcs asenpriwity class or a
WRghIRk Bf §p@icd %Qc@) CREEMA80 tﬁﬁﬁﬁrﬂﬁq A mAHWer % @{)&P&ﬁuned rate.

sect of i ndi cat es whet her e neig or sector observes
exceSS|ve |nterference greater than a predeterm ned

thresh er T &E_Eatﬁ qu%fa?{]lﬁ &fxer 1n%é%ozn§rbller i§ operahveQO identify

contro Ive
a strongest neighbor sector among the at least one neighbor sector and to adjust the

transmit power based on an interference report received from the strongest neighbor

sector.

‘ 32.  The apparatus of claim 26, wherein the controller is operative to adjust
the transmit power further based on interference reports received previously from the at

Jeast one neighbor sector.
33.  The apparatus of claim 26, wherein the controller is operative to
selectively apply a low transmit power limit to the transmit power based on the at least

one interference report from the at least one neighbor sector.

34.  An apparatus comprising:



the transmt power by different anobunts for different

| evel s of interference observed by the at |east one

nei ghbor sector. 29. The apparatus of claim 26,

wherein the controller is operative to adjust the

transmt power at different rates for different |evels

of interference observed by the’0 at I east one nei ghbor
sector. 30. The apparatus of claim 26, wherein the

cont r ol eans ifer [§pRAYIRE jal leagtpne detedeiangeareport @ fleast one neighbor
adj . : ' . | .24 )
e R B8 o e o AR e BB cne of mutiple
anpbssibledeljelssaf interferencambsarveddyvbe neightohsecthet andni ned

rate. 31, The aratus of claim?26, wherein the

cont r ol T8 ?Og agﬁgt?n a{lm\lhs-ﬁm{q 8 °W8@??§?‘f‘§fl thg a@F?SB ARflterference report.
nei ghbor sector anong the at |east one nei ghbor sector

and to adju the trapsmit_power based on_an )
[ nt er f éPenc e BRI SCQRpLY PYHSHE e Beans fRjgiusting the transmit
nepoEBesmpsRet or . 32. The apparatus of clai m 26,

wher ei n t%e controller is operative to adjust the

t r ansni™eaps s adpustingfhe trapsutp@yeribytdiffrentamonnisdpodifferent levels
I &SR DBV BY the i ne nei ghbor

sector. %3.6 The apb)gatr a?gggsg%eg-{e};ﬁhlrbr]&gs%{:wﬁher ein the
controller is operative to selectively apply a | ow

transmsk po [, . 1 & _power . based. on .
the at 3It6éas:m£ gﬂr)ﬁéi@t%‘gt éef?qfl;élr%?n% Eﬁ rg%brgoérhf TGABHIGF adugng the transmit
| e@sier comeprises ghbor sector. 34. An apparat us

conpri sing. . reans for receivi .at_| east .on

it or f SRR oF A BT e sipre Ptk A3 EErmnBRh S Sifweny lovels of
whetedenanaobsartel fyethe adeast epoicighbor see@eh nei ghbor

sector ,ipndi cates one aof multiple possible Ievels of

i nterf gk'enciﬁ%ﬁ?md’?ﬁlflql R fﬁ%“@ﬁ%’@i’“@%t or; and

nMeans ansadruflehtifline! @ Nidhbesd ASRhbRASREr Ofindle il at least one
| east, one interference report. 5. The apparatus of

c [PgigRPoI sseCiphetnd; Whareia the appang & agiysting itheyirensanit pewerngomprises
Pedahs fd?HR{uls i i
B ey e TRt PP PAE oy USSR bl RAARE from
i estoagashreighbpstectoad by the at | east one nei ghbor -
sector. 36. The apparatus of claim 34, wherein the
means for adjusting the transmit power conprises

38. A method of controlling interference in a communication system,

comprising:

- receiving at least one interference report from at least one neighbor sector,
wherein an interference report for each neighbor sector indicates one of multiple
possible levels of interference observed by the neighbor sector; and

adjusting transmit power based on the at least one interference report.

- 39.  The method of claim 38, wherein the adjusting the transmit power
comprises
adjusting the transmit power by different amounts for different levels of

interference observed by the at least one neighbor sector.



means for adjusting the transmt power at different
rates for different |levels of interference observed
by the at | east one nei ghbor sector. 37. The apparatus
of claim 34, further conprising: nmeans for identifying
a strongest nei ghbor sector anngg the at | east one
nei ghbor sector, and wherein the! neans for adjusting
the transmt power conprises neans for adjusting the
t r ansmi 40. povie mathed dnclaim 38t ethbrsire thee adjogtingt the transmit power
reg d%ﬁ d.from the strongest neighbor sector. 38. A

Hh i controlling interference in a comuni cation :
syste ][n adjusting th'esi'angmft pewetd atid:lf@erettt rhtesfor dﬁftﬁ%nt levels of interference
interfe e t fro east one nei ghbor sector,
mh@Pg?ﬁdgﬁﬁPﬁ?Eﬁﬁépgﬁﬁéﬁ%gﬁ%?@Tfor each nei ghbor
sector indicates one of nmultiple possible |evels of-
i nterference observed by the nelghbor sector; and
adj ust i Hg t rsdmathod e iAmBSfurthercormesiag: | east one
| nt er f §u&tHEnE GRAhgesBReighHd? sEB thn gfthg Ian@ieggt%%e neighbor sector,
wherein the adjustln the transmt nprise §
adindswharginithe adjpstingrihe trprsmit p@vyeronomenswadngl tiyestransmit power

| et Bl nEYEKRehopot REENEERGRG ARRELY Efalbr 05r S

38, wherein the adjusting the transmt power

conprises adjusting the transnmt power at different
"rates for different |levels of interference observed
by the at | east one nei ghbor sector. 41. The nethod of
claim 38, further conprising: identifying a strongest
nei ghbor sector anong the at | east one nei ghbor
sector, and wherein the adjusting the transmt power
conprises adjusting the transmt power based on an
interference report received fromthe strongest

nei ghbor sector.




