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BACKGROUND

I. Field
[0002] The following description relates generally to wireless communications,

and, amongst other things, to mitigation of interference.

11. Background

[0003] Wireless networking systems have become a prevalent means by which a
majority of people worldwide has come to communicate. Wireless communication
devices have become smaller and more powerful in order to meet consumer needs and
to improve portability and convenience. Consumers have become dependent upon
wireless communication devices such as cellular telephones, personal digital assistants
(PDAS) and the like, demanding reliable service, expanded areas of coverage and
increased functionality.

[0004] Generally, a wireless multiple-access communication system may
simultaneously support communication for multiple wireless terminals or user devices.
Each terminal communicates with one or more access points via transmissions on the
forward and reverse links. The forward link (or downlink) refers to the communication
link from the access points to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the access points.

[0005] Wireless systems may be multiple-access systems capable of supporting

communication with multiple users by sharing the available system resources (e.g.,



bandw dth and transmt power). Exanples of such multiple-access systens

i nclude code division nmultiple access (CDMA) systens, tinme division

mul ti pl e ackes®7IDMA) systens, frequency division nul PCHIUS2MTEEES ( FDVA)
systens, and orthogonal frequency division multiple access (OFDVA) systens.
[ 0006] Typically, each access point supp%rts termnals located wthin a
specific coverage area referred to as a sector. A sector that supports a
specific terminal is referred to as the serving sector. O her access
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or critical elements of all aspects nor delineate the scope of any or all aspects. Its sole

purpose 18 to present some concepts of one or more aspects in a simplified form as a
prelude to the more detailed description that is presented later.

[0008] In accordance with one or more aspects and corresponding disclosure
thereof, various aspects are described in connection with mitigating interference in a
wireless system. Generally, sectors transmit interference communications that are used
by terminals in neighboring sectors to adjust transmit power and minimize interference.
These interference communications are referred to herein as other sector interference
(OSI) communications. However, to penetrate neighboring sectors, OSI
communications require significant power and resources. Due to overhead
requirements, such wide coverage area transmissions generally cannot be transmitted at
a high periodic rate. The relatively slow rate of transmission can be problematic if one
or more terminals transmit in short bursts. Such terminals can complete transmissions
before every receiving an OSI communication. To mitigate interference caused by such

terminals, a second type of OSI communication can be transmitted at a faster rate and
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comuni cation, The second OS1 conmunication is referred to herein as the
fast OSI covergri4lon. The rapid transni ssion rate of PREUSHHTO0CS

comuni cations allows termnals to adjusf transmt power and mnimze
interference caused by the termnals. [00091 In an aspect, a nmethod for
controlling interference is disclosed. The nethod includes an act of
transmtting a first interference communication and an act of transmtting
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comuni cati o ng a secon ere the con annel® has a hi gher
peri odi c r atdreldiaenvideméntisdisdbsaan®he méhodvicluded dreacappracatiug aifint| udes a
menory that stores interference data Lor a sector, the first interference
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sector where the second interference comrunication is transmtted at a
hi gher peri oditerfrece communication and/or the second interference communication.
[0011] In yet another aspect, an apparatus that facilitates controlling interference
is provided. The apparatus includes a processor that executes instructions for
transmitting first interference communication on a first channel and second interference
communication using a second channel where the second channel has a higher periodic
rate than the first channel. As well, the apparatus includes a memory that stores
interference data for a sector, the first interference communication and second
interference communication are based at least in part upon the interference data.
[0012] Yet another aspect includes an apparatus that facilitates controlling
interference. This apparatus includes a memory that stores information associated with
transmit power of a terminal in addition to a processor. The processor executes
instructions for determining the transmit power based upon a first interference
communication and a second interference communication from a non-serving sector
where the second interference communication is transmitted at a higher periodic rate
than the first interference communication.
[0013] Another aspect includes an apparatus that facilitates control of

interference. The aspect includes means for generating a first interference output,



than the first interference conmunication. [00131 Anot her aspect includes an
apparatus that facilitates control of interference. The aspect incl udes
means for gemenatiipgia first interference output, WO 2000¢110Rbeh1060193

PCT/ US2007/ 060193 4 neans for generating a second interference out put,
means for transmitting the first interfetence output on a first channel,
and neans for transmtting the second interference output on a second
channel where the second channel is at a higher periodic rate than the
first channel meand farhendritifta debbrriherfenae cutiupuhcadn tbrtassrsietgnbk fisst er f er ence
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[0016] et another aspect discloses a computer-readable medium having

instructions for obtaining a first other sector interference output from a non-serving

sector, obtaining a second other sector interference output from the non-serving sector,

and managing transmit power for a terminal based at least in part upon the first other

sector interference output and the second other sector interference where the second

other sector interference output is obtained at a higher periodic rate than the first other

sector interference output.

[0017] A processor that executes computer-executable instructions that facilitate

mitigation of interference is disclosed with regard to another aspect. Here, the

instructions include transmitting a first interference communication based at least in part

upon amount of interference observed by a sector, and transmitting a second

interference communication based at least in part upon the amount of interference where

the first interference communication is transmitted on a first channel and the second

interference communication is transmitted on a second channel and the second channel

has a higher periodic transmission rate than the first channel, transmit power of a

terminal supported by a neighboring sector is controlled based at least in part upon the

first interference communication and the second interference communication.



interference communi cati on based at |east in part upon the anount of
interference where the first interference communication is transmtted on a
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second. channel and the second channel _has a higher periodic transm ssion
rate than the first channel, transmt power of a term nal supported by a
nei ghboring sector is controlled based at |east in part upon the first
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herein. [00231 FIG 4 |Ifustrates a net hodol ogy for transmitting

interference information in accordance with one or nore aspects presented
herein. BRIEF DESCRIPTION OF THE DRAWINGS.
[0020] FIG. 1 is a block diagram of a system that facilitates control of
transmission power in accordance with one or more aspects presented herein.
[0021] FIG. 2 is an illustration of a wireless communication system in
accordance with one or more aspects presented herein.
[0022] FIG. 3 is an illustration of a wireless communication system in
accordance with one or more aspects presented herein.
[0023] FIG. 4 illustrates a methodology for transmitting interference
information in accordance with one or more aspects presented herein.
[0024] FIG. 5 illustrates a methodology for transmitting interference
information in accordance with one or more aspects presented herein.
[0025] FIG. 6 illustrates a methodology for controlling transmission power for a
terminal based upon interference information in accordance with one or more aspects
presented herein.
[0026] FIG. 7 illustrates a methodology for controlling transmission power for a
terminal based upon interference information in accordance with one or more aspects

presented herein.



[00241 FIG 5 illustrates a nmethodology for transmtting interference
information in accordance with one or nore aspects presented herein. [0025]

FIG 6 illyg)4@te8:14 nethodology for controlling transmefiu@hepnwes for a
term nal based upon interference information in accordance with one or nore

aspects presented. herein. [0026] FIG & illustrates a nethodol ogy for
controlling transm ssion power for a term nal based upon interference
information in accordance with one or nore aspects presented herein. WO
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specific details. I'n" other 1nstances, we ~Known structures and devices are
shown i n bl oedpedts pgsemditerain.i n order to facilitate describing one or nore
aspects.

DETAILED DESCRIPTION
[0033] Various aspects are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. It may be
evident, however, that such aspect(s) may be practiced without these specific details. In
other instances, well-known structures and devices are shown in block diagram form in
order to facilitate describing one or more aspects.
[0034] As used in this application, the terms “component,” “system,” and the
like are intended to refer to a computer-related entity, either hardware, a combination of
hardware and software, software, or software in execution. For example, a component
may be, but is not limited to being, a process running on a processor, a processor, an
object, an executable, a thread of execution, a program, and/or a computer. By way of
illustration, both an application running on a communications device and the device can
be a component. One or more components may reside within a process and/or thread of
execution and a component may be localized on one computer and/or distributed

between two or more computers. Also, these components can execute from various



[0034] As used in this application, the terns "conponent," "system" and the
like are intended to refer to a conputer-related entity, either hardware, a
conmbi nati on of hardware and software, software, or software in execution
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runni ng on a processor, a processor, an, object, an executable, a thread of
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i npl enented as a ne apparatus, or darti acture using standard
pr ogr amm ngwanldésonodenyi neeri ng techni ques. The term"article of manufacture"

as used heregjn.s intended to enconpass conput er program accessible from
any conput eﬁ}.-[)g?]eadapl Orﬁg‘(ﬁrtvér‘,mﬁ%?sg?céﬁ*?r fgéi'mrﬁ% S elégﬁﬁreg&% ®, conputer
readabl e ”Edhc}ﬁerﬁéiﬂed 3Gl HetBod, Bpfaraie oNgHiclk biinh@dadt@e W8P 8lahdardt Or age devi ces

(e.g., hard disk, floppy disk, magnetic strips...), optical disks (e.g.
conpact di sRrogRmming pry/prangipaerawttphaioypss kThepsym) "artice ofgpamfactigraggisedand f | ash

menory devi £88i,(EmBndeFB regcon?ﬂaisé:é(conlﬁﬁﬁer%&g\{ﬁn acokssible from any computer-

readable device, carrier, or media. For example, computer readable media can include

but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
strips...), optical disks (e.g., compact disk (CD), digital versatile disk (DVD)...), smart
cards, and flash memory devices (e.g., card, stick, key drive...).

[0037] Typically, in an orthogonal multiple access wireless system, terminals
regulate their transmission power to minimize or mitigate interference for neighboring,
non-serving sectors. Sectors can broadcast interference communications that reflect the
level of interference within the sector. These interference communications are referred
to herein as other sector interference (OSI) communications. Terminals in neighboring
sectors can utilize the information within OSI communications and various power
control algorithms to regulate transmission power to minimize or mitigate inter-sector
interference. The power control algorithms can allow each terminal to transmit at as
high a power level as possible while keeping inter-sector interference within acceptable
levels.

[0038] OSI communications include data that is indicative of interfcrence within

a sector. The interference data can be based upon observations, computations and/or



[0037] Typically, in an orthogonal nultiple access wireless system
termnals regulate their transm ssion power to mnimze or mtigate

i nt er f ersmcwof/aeianei ghboring, non-serving sectors. Sact/us2eomanbr oadcast
interference communications that reflect the Ilevel of interference within
the sector. These interference comunifations are referred to herein as

ot her sector interference (OSI) comunications. Term nals in neighboring
sectors can utilize the information within OS1 conmuni cations and vari ous
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i nt er f er engfhobtaBifyBidi tRfefoRY iBrA-Sdéfor ikt BAcE Sthe FerB MW Ean s80ahice il | | zed by the
term nal and/or a neasure of channel strengths between the term nal and the

non- ser vi mycews thsrequiremgnis 98 dhe dyparpis ranggRAthedreiwe sigpsviaadigting physi cal
channel rﬁéo%errc'lgmlloss of orthogonality and therefore intra-sector
interference, the termnal can also take into account the requirenents on
t he dynam [#04@nge ofOSIkemmmorhtied can hnariatherr aslcamt chagnel povenndent r ol .

[ 0040] OsI,conmunj.cat.i ons can_.be carri.ed r, a spegci al channel or channel s
desi gnat eddqs’(gpatf"ﬂlfb%: UPYBLE: refeéjfegg? éﬁe’flﬁs ﬁﬁf&i}aﬁ@g Iexﬁrﬂgﬁn@?s. For

exanpl e, tHepospd OIEIS8ER. 10555086 2wRidh Protdes Sthndavdii feNMVIBhIYVBEREhaHandar ds for
Mobi | e Broadband Wrel ess Access (MBWA), includes an F-QOSICH channel. OST

communi cat VoRssahecesy SERWRY, inelsdesanted ﬁz%ﬂ@np%c £15& gompusise!iass 8nei ghbor i ng
the transmdh,PgeR6&GEMinals iBP@tEcg fn%&ors%%hﬁ%@%gﬁé tréﬁshliﬂtiﬁg Gechpr OS5I

conmuni cati ons’ can cover a large area t trate 1 nt® nel ghboring
sectors. Foreréforst thackgnnehaeili@dSl foc K&hoehmu@pativay eart doecrsalaee acaver age area as

acqui siti Ogen tiralltg }n 0 r?&&%%%%& gec?&fs.t lpoef“ it&s[ca%gé rtrl]let 6éln haiinel tca?nr haveSitth slar%g to
coverage area as acquisition pilots broadcast by the transmitting sector. Similar to
acquisition pilots, the OSI channel can penetrate far into neighboring sectors.
[0041] The OSI channel can be relatively expensive in terms of the required
power and time-frequency resources. Power requirements can be significant due to the
large coverage area necessary to communicate with terminals located deep within
neighboring sectors. In addition, the OSI channel can be decodable without requiring
receiving terminals to have information regarding transmitting sector, other than a
sector identifier (e.g., Pilot PN) assigned to the sector. Due to the relatively large
overhead requirement, the rate at which OSI information is transmitted over the OSI
channel is limited. For instance, interference information can be transmitted once every
superframe, where a superframe is a collection of frames.
[0042] The relatively slow periodic rate of OSI communications is adequate to
control interference for many situations. For example, for a fully loaded network, OSI
communication rate (e.g., once-per-superframe) is sufficient to control the amount of
other sector interference. This results in a relatively tight distribution for the ratio of

other sector interference over thermal noise (ToT).



acquisition pilots, the OSI channel can penetrate far into neighboring
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a sector. In geaibungdatied ratd. er m nal s that generate relatively short bursts of
transm ssions _can cause a great deal of interference. Such termnals can
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conmmuni cati on erence now to aw ngs,
il lustrates allOBlapekt ldisagreatarnohal 104 supported by a neighboring sector of access pomt 102.

A single access point and terminal are illustrate for simplicity. However, system 100
can include multiple access points and terminals. Access point 102 can provide
interference information by transmitting an OSI communication over a typical OSI
channel (e.g., F-OSICH). The OSI communication can be an independent transmission
over a designated channel or can be a block included within a transmission. The access
point 102 can transmit a second type of OSI communication, referred to herein as fast
O8], at a higher rate and lower power than the OSI communication. Terminal 104 can
receive and utilize both the OSI communications and fast OS1 communications,

[0045] In aspects, access terminals that include the transmitting non-serving
sector with their active set can receive and decode the fast OSI communication. Long
term channel qualities on forward and reverse links are often highly correlated.
Therefore, a terminal causing strong interference at a non-serving sector on the reverse
link, will most likely observe a strong signal (e.g., pilot) from that non-serving sector on
the forward link. Consequently, the terminal will likely include the non-serving sector
in which it is causing interference within the terminal’s active set. If the transmitting

sector is included in the active set, the terminal will have a Media Access Control



a system 100 that mtigates interference. System 100 includes at |east one
access point 102 and at |east one term nal 104 supported by a nei ghbori ng
sector of ac¥@3YIRWIHE 102. A single access point and t@Fﬁﬁﬁémw g’
illustrate for sinplicity. However, syste 100 can include nultiple access
points and term nals. Access point 102 can provide interference information
by transmtting an OSI conmuni cation over a typical OST channel (e.g.,

F- OSTCH). The_ OSI. _conmuni cation can be an |ndependent transm ssi.on over a
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control resources assigned by the transmtting sector. Therefore, the

term nal can &edergdediy ﬂlarwﬁnmah Peordinghapdon Sal raRsmit GBHPLIROTMAIL ser vi ng
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port|ons of a resource assignment channel, such hared signaling
channel (F- SS@Hmwasv@%ilned in the proposed | EEE 802. 20 protocol The

resource assi t chapnel can inc ink contr S

Resour ces can?@p%255|gﬁ@ﬂmspénpﬁ”“ng P?gbgggFEHW%ﬁ¥wBﬁ%%ﬁer@ﬂ%98£n be
present in ex&myenpbfyat ERburt@ysignfnbil Chardueh@r:. ,fA-9TH ) allddanG MO isegngect or ,
including the forward and reverse |link assignnment blocks in the case of a

handof f. The rbaddiffapdo segylag Avd pemmupissivas o %0& unnel ¢¢-&el B-QGIWED. Bhi/ or
interference LNEQLERLIABmRIOH withiBBE HSROSI éolﬁﬁﬁurﬁ@aﬁon '&%ﬁéﬁ&é&%ﬂa it &t

termnal. Accordingly, sectors can transmt control 1nformation 1 ncluding
ot her sector ihteenielscthow thattheyatht iremsntiding esatirivethén thhaactiveskude the sect or
'n Consequently, the coverage area can be smaller than that used for typical OSI
communications. Terminals that have the transmitting sector within their active set will
be able to decode the fast OSI segment. Moreover, the resource assignment channel can
be present in every forward link physical layer frame (FL PHY frame). Consequently,
fast OSI communications can be transmitted as rapidly as once every FL PHY frame.
The increased delivery rate for interference information provides for rapid adjustment of
terminal transmit power and facilitates mitigation of interference generated by terminals
emitting bursts of transmissions. Access points utilizing fast OSI communications can
more rapidly suppress interference from access terminals in the neighboring sectors,
before the terminals cause packet errors in the transmitting sector. Access points can
provide both typical OSI communications and fast OST communications. System 100
can be utilized in a variety of multiple access systems, including, but not limited to, a
CDMA system, a TDMA system, an FDMA system, an OFDMA system, an interleaved

frequency division multiple access (IFDMA) system and a localized frequency division

multiple access (LFDMA) system.



their active set. [00471 In one or nore aspects, a fast OSI comunication
can be included in a segnent of the resource assignnent channel (e.g.,

F- SSCH), cal WOQ0e7/Hfizidt OSI segment, in addition to regulPT/E3p07/060193
conmuni cations on an OSI channel (e.g., F-ﬁl CH). The interference
information within the fast OSI communicalion is intended for a limted set
of termnals, those that have the transmtting sector wiwthin their active
set. Consequently, the coverage area can be smaller than that _used for

typi cal OSi dawi/&lmi cat Refegringmemniofdg. 2, & wacleppspmnagcation Resien £0hig sect or
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and a localized frequency division nmultiple access DVA) system WO
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herein is illustrate can conprise one Or nore access points
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(e.g., processismedulatopgderanlgplexerpantenpiseste). g5 wilbbowpresiasedshy anemskilled p1 exer s,
antennas, etc.y r'}]rer m nals 204 can be, for exanple, cellular phones, smart
phones, | aptops, handhel d conmuni cati on

[0049] As illustrated in Fig, 2, cach access point provides communication

coverage for a particular geographic area 206. The term “cell” can refer to an access
point and/or its coverage area, depending on context. To improve system capacity, an
access point coverage area can be partitioned into multiple smaller areas (e.g., three
smaller areas 208A, 208B and 208C). Each smaller area is served by a respective base
transceiver subsystem (BTS). The term “sector” can refer to a BTS and/or its coverage
area depending upon context. For a sectorized cell, the base transceiver subsystem for
all sectors of the cell is typically co-located within the access point for the cell.

[0050] Terminals 204 are typically dispersed throughout system 200. Each
terminal 204 may be fixed or mobile. Each terminal 204 may communicate with one or
more access points 202 on the forward and reverse links at any given moment.

[0051] For a centralized architecture, a system controller 210 couples access
points 202 and provides coordination and control of access poiuts 202. For a distributed
architecture, access points 202 may communicate with one another as needed.
Communication between access points either directly, or via the system controller 210

or the like can be referred to as backhaul signaling.



devi ces, handhel d conputing devices, satellite radi os, global positioning
systens, PDAs, and/or any ot her SU|tabIe device for connunlcatl(% over
wirel ess systMMTD2141 n addition, each terminal 204 can BOHEPIORUIBIE or
nore transmtter chains and a receiver cﬁalns such as used for a multiple
input multiple output (MIMJ)) system Each “transmitter and receiver chain
can conprise a plurality of conponents associated with S|gnal transm ssi on
and reception (e.g., praocessor dul tiplexers du ators,
denultiplexers&’éﬂtennas eé¥§n¥we bFﬁﬁﬁEmaﬁbﬂﬁﬁnggﬁabyﬂﬁﬂ fled in
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aCCcess p0| nt/sector 1s an
304 and 306, where antennas 304 and 306 transmit information to terminal 322 over

forward link 326 and receive information from terminal 322 over reverse link 324,
[0054] Each group of antennas and/or the area in which they are designated to
communicate may be referred to as a sector of access point 302. In one or more aspects,
antenna groups each are designed to communicate to terminals in a sector or the areas
covered by access point 302. Each access point can provide coverage for a plurality of
sectors.

[0055] Wireless communication systems can include one or more access points
302 in contact with one or more terminals 316, 322. The coverage arcas of the access
points can overlap. Consequently, terminals can be located within the coverage area of
multiple access points.

[0056] Typically, when a terminal is within the coverage area provided by
multiple access points, an access point and serving sector is selected based upon the
signal strength of the pilot or signal transmission from the access point to the terminal.
The signal strength can be measured in terms of the radio frequency (RF) path loss,

where the path loss is the power loss that occurs when radio waves move through space



access point/sector wwth which a term nal communi cates. A nei ghbor access
poi nt/sector is an access point/sector with which a termnal is not in
comuni cation. [0053] Referring nowto Fig. 3, an exenplary nmultiple access
wirel ess coW@Mo@aridn system 300 according to one or noPETHSHEEE1R3s
illustrated. A 3-sector access point 302 j,ncludes nultiple antenna groups,
one including antennas 304 and 306, another including antennas 308 and 310,
and a third including antennas 312 and 314. According to the figure, only

two antennas are shown for each antenna group, however, nore or_ fewer
ant ennas nay baloug p bpegifis reiy Teardst terflctenmine drenih 1ove plipergps mpimgs withinghe
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to conmmunicate_to termnals, | ct . 0 a Ss

o oo TR SRSl 35Sk 25l B SR SRUBLPG R0
sectors. [ 0055}erMinabtanssaiteinmulist cldcten psiyistvatisigahsticngthptenteotienar nor e

access points %ngi coglt@@rtfwi éh onE or. nore termnals 316, 322. The
coverage ar easPGFetH te cIersf it & TRAFFIYE &Y ap. Consequently, terminals
can be | ocat edgysyi n t hef6oMe tRBRs. -8 an@hodoBalel et BitigfRST iReHfibice ald056]
Typically, when a termnal is within the coverage area provided by multiple

access poi nts, ilbwtrated eWhilpdormurpases efesimpliviy o€ exndimaiien. slhed raethedplapiesed upon t he
signal strengt t i (o] Y |, .ty L. SS) . oint to
the term nal . g dGeRibE sl eoh s SRITR BRGNS PT hlEREFREF0RT, O
frequency ( RF) mpediobolbgissare nahlénhecd byethpatdhr dfass, dssoinbactp awgr inlaoasddnkatvitbccur s
when radi o waves nove through slp.ace WO 2007/ 121/2141 PCT/ USZ(LO? 060193 13

al ong a speci f PR PARHC AGCSAREY! 1P GTEREEE PRACHERERE cQrgrentyith ofher agis diomy

poi nts wi thin iheshoR@lanl akschBel ﬁe&@ﬂsmrtex%g@,atwse%kﬂmB{ﬁ@%ﬁ%ﬂhﬂ@éﬂstwr-
The term nal can then neasure the power of each of the received signals to

det erni ne the awtappsecydd that agnethodakegy could alternatively be represented as a series of

interrelated states or events, such as in a state diagram. Moreover, not all illustrated acts
may be utilized to implement a methodology in accordance with one or more aspects.
[0058] Referring now to Fig. 4, a methodology 400 for mitigating interference is
illustrated. At reference numeral 402, noise or interference data can be obtained,
computed or estimated. Interference data can include interference levels observed by
the access point and/or terminals supported by the access point. The interference data
can be analyzed at reference numeral 404. For example, the mean and/or average of the
interference levels can be computed for one or more specified periods of time. Analysis
can include generation of interference information that is indicative interference
associated with the sector.

[0059] At reference numeral 406, a determination can be made as to whether to
provide interference information to terminals in neighboring sectors. For iustance, if
interference is nonexistent or at an acceptable level, no information need be provided to
terminals. In particular, the interference data can be compared to one or more
predetermined thresholds. If the interference information is not to be provided, the
process continues at reference numeral 402, where additional interference data is

obtained.



strongest signal strength. Alternatively, the signals can be transmtted at
an undeterm ned power and the transmt power can be encoded in the signal
or in another channel. The term nal can then conpare the_difference. between
the transnit PEY28HH 214 ecei ved powers to determine the accBSYVIPH 68Wi}th t he
strongest signal strength. The term nal n maintain a list of access
points with signal strength greater than a predefined threshold referred to
as the active set. [0057] Referring to Figs. 4-8, nethodol ogies for
mtigation of jnterference afe illustrated. Wile for purposes  of .
sinplicity of @fy‘ﬁa_nati gﬁl,ntetr éenﬁ%F‘lﬁ‘HH’GP%isé%b%P@Vﬁg%iﬂl\tﬁ"ﬁﬂﬂ H\e%eégli%Bré%g as a
series of act sgecloks, R grobeRecodRRARS 8 RAGeRO HudeRr A8, #h&d ilthddreddd8nformation

met hodol ogies are not 'limted by the order of acts, as sone acts may, in
accordance wi t ¢rn bsri@ngpittadpsnss Fec@S] copweunication. dinfregicalir, intedeicaceand/ or
concurrently w th othe p i her.ej For
exanpl e, thos\é\{ng rfnfolflgndgalnﬁ)%tt 8&%1?[?3 ﬁﬁbﬁ%ﬁ%ﬁ@e{%%st@ﬁgé%g%?)e@ i%éfgggﬂytcﬁat a

met hodol ogy coassignakitehaaiel el whdB-SSEPNesented as a series of interrelated

states or events, such as in.a state diagram Moreover, not .all illustrated
acts my be u{qob]r]zed t niaijl%P%‘h@ﬁ e§8&é§1rf8mwt% IR EIPRFSATE IR CBhe or

nore aspects. ,[OOSRhviRe] Branl X BRAWMINRafidD - AttefefenBEHIRLRN AQYa AQ8rdiRtion
mtigating interference is illustrated. At reference nuneral 402, noise or

i nterference distisadeantopehather diinbae to omwpiitteirasitianst QHpinégmation. df fertkhce data
can include inger I v . i r
termnals s upp%)rr%f Jesgl;eg@%ﬁ?ﬁ%gé@ ?aes{s?lg%%gln@g’ ‘%eée |El n té‘?’?@?%&nﬁeg&ag?%%%{a% be

anal yzed at r ebuieat df itusremeto #OmitfAN] iefvangpioe, théthe refesncamoiamal 42aghage of

the interfer engg | evel.s can be cogﬁuci ed far 1one or nore specified periods
of time. AnalySP5cORUBENIFation GadGRARIAEE 1odF™8RalS nt er f er ence i nformati on t hat

i's indicative [opkgrferenGgnin@as0ed Riges Mbthbr ﬁl@lﬁocﬁﬁé‘%]yqoo 5:008kindkcgapdi€r ence
numeral 406, a determ nation can be made as to whether to provide

i nterference i AfbinddestéIBlcommanientien i§ ilustrated. glntier mptgoddegyodepictaddr Figndt ance,
if interferen ' ' t a , [ rmation
need be provi dglg S]inge Eﬁggﬁtﬁnﬁ\%ﬁgﬁ ecf{]o %{é?r |(?§ff§$§,i Ct% %(l[arﬁllnélct%ﬁﬁseap g(ri:%sitaa gta can be
conpar ed to oneonmhunitatenirdoed er, seprede bt/ @stiwincksalgdrithrhdhier analysasfoen bace
information is not t I ocess cggtsinues at reference

be pr ode d, # he
nuneral 402, WASHEMEHH EPEALI T eI COBRERIQERTS 3 OSSEYEMHBIG2IRG 2007/ 112141
PCTI US20071060&38pendént analyses can be performed to reflect different statistical properties of

interference data. For example, OSI communications can be based upon a long-term

average of interference level and fast OSI communications can be based upon short-
term interference level measurements. Here, fast OSI communications can be used to
adjust terminal transmit power and control the mean interference level, while fast OSI
information can be used to control the tail of the interference levels distribution.

[0063] Referring again to Fig. 5, at reference numeral 502, noise or interference
data can be obtained, computed and/or estimated. At reference numeral 504,
interference data can be evaluated and/or analyzed specifically for fast OSI
communication. For example, interference data can be evaluated over a relatively short
period of time. At reference numeral 506, a determination can be made as to whether a
fast OSI communication is to be provided to terminals. In particular, the interference
data can be compared to one or more predetermined thresholds. If yes, at reference
numeral 508, the fast OSI communication can be provided to terminals in neighboring
sectors. Ifno, a fast OSI communication is not transmitted and the process continues at

reference numeral 510



[0060] If interference information is to be provided to termnals in

nei ghboring sectors, the process continues at reference nuneral 408, where
i nterferencewDPnpGHmEti on can be transnmitted using a fastPCOBIS2HGH6A1M cat i on.
In particular, interference information ggn be transmtted over a segnent
(e.g., fast OSI segnment) in a resource assignnent channel (e.g., the
F-SSCH). [0061] In addition to the fast OSI comrunication, interference

information can also be provided in an OSI conmunication. At reference
numeral 410, 4000 er mi nAt feferendegumerié S Hsa deserwiratine carl be made dsie whetherribigsmi t

h diti | i nf. ton, | n
urer ol 402, TS CA RO i 38 P RREER T kR BT °F

tinme to transmsoR «dSWtaih Al ditiorl imddrferéde datat 1Nyef, arsecvnd analpss gecifit 2o at OS1  CSI
communi cation can be provided to term nals. [006%%1 Turning now to Fi g 5,
anot her et hod8MBypicaten $36roc preqinsdRgreiapnee ap@erabe) 2. digg cxaurle.dgan valu

communi cati on Jeg, ek URE G8L SFer ﬁ%&ﬂ&gﬁ%@hwbéﬂ&mﬁeﬁd Atfefbiclee 4, the

same al gorithmwas used to generate comuni cations and fast OS|
conmmuni cat i onswmidahéik r, dewapantdrecaarhd ode ad totwhether an Q8T canmenicatioanyioyses can

be perfornmed to. erate the fast conmmuni cati gns_and I

communi cat i on é’.mw%ﬁg% 85?1%{%@65%“%82?% I&%ghad)éoﬁé? ?agrr%'ﬂlaftocgef%fl PR £ er ent
statistical propemkicasidbnaliiftt@étaicalatatlat abtained. Exyasyph ©SI E¥hmunication
conmuni cations can be based upon a long-term average of interference |evel
and fast OSl ﬁ%ﬁ%ﬁ?@ﬁ%l?%r%f%ﬁHQ?@%?gél@pon short- terminterference |evel

nmeasur enent s. , fas | }s i - adj t er m nal
LT kefgﬁll 'Flg.%t, h%%oﬁ@l@g@?%d\j%?,Qoﬁtﬂ)illi@qbﬁ&ﬁﬁal

transmt power and control the mean Tnterferenc whil e fast CSi

i nf or mati on carankmeit peee to oitgatt ngdrfetanec talilustrattd.t Abrcfartrecmemerat €02, evel s

di stribution. [006 Referring.again.to Fig. 5 at .reference, nuneral 502,

01 56 or 1 nt er FARBH E oot G RR g Bt efuftes R bGP R 2 A
reference numeahb&it sectoNt EelifteBefcedaformadn e bewrtivad mcnaygi/ or anal yzed
specifically for fast OSI communi cation. For_ exanple, interference data can

be eval uat ed COBFMAIAEPHLE AferOd FomMUBiATIaR! §ighey e anddo EPEMENER lrer al
506, a det er mdAgld, 0 Gk fﬁl?-:qﬁteﬁ‘g‘reﬁé% 11{‘4;@5&1?% c@nta{n@& %vitﬂﬁl thC ORI GRIJION 1S

to be provided to termnals. I'n particu e Interference data can be
conpar ed to omemomunmatien gnddeieerdeil fardurther esthyisd If the fintyrdeenatinfoshaoenc e

nune al 505, hgkath OBk SSRLCAL! 8o e Bro IR Lo R R

the process caghiifdl@Sdabde thefédiReRe MBBMatbn St addition, if the interference
information is obtained via a fast OSI communication, the terminal is likely to have the
information required to decode the information. In particular, if the transmitting sector
is within the active set maintained by the terminal, the terminal will have a MAC-ID
and dedicated control resources associated with the transmitting sector. Consequently,
the terminal will be able to decode interference information for the fast OSI
communication.
[0066] At reference numeral 604, the provided interference information can be
analyzed and evaluated and any change to transmit power can be computed. The
transmit power level for the terminal can be adjusted as a function of the interference
information. Typically, the analysis selects a power level that is as high as possible
while keeping inter-sector interference within acceptable levels. The analysis can
include comparisons to one or more thresholds. The analysis can determine a new
transmit power level or delta or change from the previous power level. In particular,
transmit power can be adjusted as a series of steps and one or more step sizes can be

utilized. Step size may be selected based upon the interference information.



WO 2007/ 112141 PCT/ 11 S2007/ 060193 15 [0064] At reference nunmeral 510 a
determ nation can be nade as to whether it is time to transmt an OSI
conmruni cat i owo ddo7/mi141t he process returns to reference nuper/ak200B@2a1980
obtain additional interference data. If yes, a second analysis specific to
an OS| communi cation can be performed at lfeference numeral 512. For
exanpl e, nean value of interference data over an extended tinme period can
be evaluated. At reference nuneral 514, a determ nation can be nmade as to
whet her an OSi [0®6MMuNi CcaAtireferdnse amdrel 60py thy tettethal @angeteoradjustothetrasmt nal s. | f
no, the process can return to reference nuneral 02 where additional
interference da‘%‘&eréfé’ﬁF e‘gﬂtl%ﬁsh’é‘d’.artIuPOII/%‘E‘IIYSbIr??E%I’r?%WII’%tIOBn can be
transmitted atyfefelR0aRorbNBA 8btaRd® frolRGR)Ic BOA-8Er{inpYediér¥chPbddothbifd t&

met hodol ogy 600 for controlling termnal transmt power to mtigate

i nterference islic thegpprapeate pawerrlefebr larpdditiaurieansnit power lavel eay#isankd can

recel ve 1t er f 8LENGEA ML IBh \GRiRRAGH AL S & eRGS HhaAaohsstrgd at a

n
nei ghbori ng s e SH e e S HPEP f EPERE B R I"on can celv In an OSi
communi cati on eiy éhdrasitablSritedmuni cati on at hi gher rate and | ower power

than the OGSl communicatjion. The interferepce.i nfornati on cont ai wi t hin
the Ol or fast0008 conHIRPE APV én Figadk %Betg%‘fo&féﬁp ?rHIﬁ‘?eﬁﬂlégagﬁg(s is. If

the interferenggninioswati @ﬂs&a‘ied. RLQVAREL Auin4l 7081 2 BATIRITERUn®Ation

sufficient informati on w | be provided to allowthe termnal to decode the

i nterference i pdntaininginderfer¢nee dnfoination is re¢eivade In partieflars & fseOS] epramymgation i s
obt ai ned via a_fast. i GO ni cat i.on, e rm i ihkeal ave the
i nformation re(ciaIJnIabree1 &?(I)eddrégoo%mﬁgltﬁlﬁfag%%af%%ﬁ%@%%ﬁa{l Iléclu%etlI/ef&Ig?&t he
transm tting seehanl 704Sa déttidiflatioh @ardbd mud i6 e fa0ST adr@dnioytidntierdceived nal |

the termnal will have a MAC-] D and .dedicated control resources associ ated
with the transfPPANRGCSEELIBY Withip feagtivnict ﬂ}f,aII‘e Ieﬁélnf‘]erlﬁI‘?}éIle tgripalgeayAnte t o

decode i nterfepgnage hdbQhBEfoRRatlod o HOBIE AS tradPOKI cARATMBA Al e rQRBO] At
reference nuneral 604, thé provided interference information can be

anal yzed and evaltgamisgicand any change to transmit power can be conputed. The

transmt power dogyel for{0e, bk MinalonGaloRaddls Widndsug st han of the
i nterference ntor mat i on: SI'ypl calTy, the anal'ysis selects a power |evel
that is as hi gbhasclpassdtibisgreatdtithad dqeefetonginct tieeshsRick esferemdeaiuber2M0& 16 t hi n
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sectors whose forward link channel strength is above a predetermined threshold or is
within an interval around the forward link channel strength of their serving sector. This
channel strength requirement can ensure reasonable reliability for the fast OSI
communication received from such transmitting sectors. Generally, the access terminal
1s most likely to cause significant interference for sectors where the forward and reverse
links are relatively strong. Consequently, if the channel strength is either below a
predetermined level or outside of a specified interval proximate to the channel strength
of the serving sector, the process can terminate.

[0070] If the channel strength is sufficient, the process can continue at reference
numeral 708 with analysis of received interference information. Analysis can include
combining information received from multiple non-serving sectors. In addition,
transmit power level can also be determined based upon terminal power capabilitics
and/or remaining battery power or any other suitable criteria. At reference numeral 710,
the transmit power can be set or adjusted based upon the received noise interference

information.



transmt power |evel or delta or change fromthe previous power |evel. In
particular, transmt power can be adjusted as a series of steps and one or

nore step sizes can be utilized. Step size nay be sel ecte ﬂ) n the
i nterference™abiH& ¥ on. WD 2007/ 112141 PCT/[ TS2007/ 0607 'é‘g”&%é‘% 6@52] At
reference nuneral 606, the term nal can sgf or adjust the transmt power

| evel based at |east in part upon analysis of interference information.
Interference i nfornati on obt ai ned from nul ti pl e non-serving sectors can be

conbined to the r| at over | eve ransmt power
| evel can al so[ﬁh dete %ﬁ?él RS0 aPﬁVﬂ%‘PetB d\%@ral%or&ﬂbs Pities and/ or
remai ni ng bat t Rteymip@yatnsmit poxambas(eﬁtmmnﬁufeteam igfomiativer inane e{x@ﬁiﬁl&]y pdwemni ng now
to Fig. 7, a nethodol ogy ,700 faor pr.oces nis

i1l ustrated. &ontgg rotog " gunﬁlé rtrléertgl 8 n}ﬁ?n oﬂ f;l%v?rse dat% owggn?%ﬂﬁf: (%%go t ai ni ng
i nterference i@80yofeiteironrse Sats eeeielV@IDCH) refarcd tOdlateara,s PaDfaastan BStomputed as
conmuni cati on gan be included in a segnment within a resource assi gnnent
channel . At reff)erence nuneral 704, a determ nation can be made if the fast
OSI communication is received froman access point within the active set of
the termnal. If no, the tRY-pal PSRy, nroRDCHEv® +t Reafed@Fwary information to
decode the fast OSI communi cation and the process can termnate, [0069] If

yes, a det ermnat iPeDq kA8 tHe eerirale vas sl bRt deks tiend Bradfakttheltieikean cltguanel
strength is greater than a ed term nedg%esho d at ref&gnc nuneral 706.

To increase rROMELHitGTEXFrsseuEele 1?‘@1?1131% At 1 RRASBIET ERFCHL everse
comuni cat i on @klsyrving dor RESEY) bk rékeess dath ea@l ghil (RDCHGwa0) el besite@mighdls | s

above a predeter eshol d or i an inter und t he forward
ok channe!  SPREBGBHobr TERBY T bt et b i Sopr el e B8 gt h

requi rement calimiefisiking cireasdn afilsentrfel theadatide ity mfission theactf Ia@mcaLIBIHY) Frame.

comuni cat i Onn@ﬁfﬁ' ved fl’OH\ sucht transmtti n sect or rs ner rally, the access
t er mi nal i kel y*S©HORA TsBe SQHPY flttoé'ﬁ Ot B 8?‘31888 BYP sectors where
t he forvvard anldDCEMﬂ{nSERDCHGKiho@ﬁBeﬁﬁiaﬁJdlb‘ds%Jdmpﬁﬁfd@&ged faegsiquent Iy, if the
channel strength is either below a predeterm ned |evel or outside of a
speci fied i nt eSOPHPUIRGAHRRSAY @S@%quh@d@wéhﬂ@w SPREARANHY: ROMor eSLaner ) FigbSsect or

the process Caﬁg&s@drﬂagﬁt\&e? L0704 fakthSIrt%nfm glpsstrength is sufficient, t he

process can continue at erence nunera w th anal yS| s of recei ved
interference i@ mat i orThe Ao&by/simginglaan nmnitmrcfest OSI communications received from

a set of neighboring sectors and maintain a list of such sectors, referred to as the
OSIMonitorSet. If the access terminal is monitoring the Fast OSI value on the F-SSCH
of any active set member other than the RLSS, then every FL PHY frame, the access
terminal can update the OSIMonitorSet with a list of identifiers (e.g., PilotPNs) of the
sectors in the active set whose Fast OSI value are being monitored by the access
terminal, and whose ChanDiff values, as defined below, are smaller than or equal to a
threshold referred to as the FastOSIChanDiffThreshold. FastOSIChanDiffThreshold is
a configuration attribute of the power control protocol.

[0074] At the beginning of every superframe of the RLSS, the access terminal
can update the OSIMonitorSet with a list of identifiers (e.g., PilotPNs) of the sectors
whose PilotStrength is larger than or equal to a predetermined threshold, referred to as
OSIMonitorThreshold. The PilotPN and PilotStrength are parameters in the overhead
parameter list of an overhead messages protocol. The OSIMonitorThreshold is a
configuration attribute of the power control protocol.

[0075] The OSIMonitorSet can exclude the PilotPN of the RLSS. In addition, a
maximum number of sectors can be included within the OSIMonitorSet. Ifthe size of

the OSIMonitorSet is larger than or equal to a predetermined maximum size, referred to



conmbining information received fromnultiple non-serving sectors. In
addition, transmt power |evel can also be determ ned based upon term nal
power capabi WOt@$11214hd/ or renmmi ni ng battery power or anyP@¥HEPOI7HNPRDI e
criteria. At reference nuneral 710, the ﬁ%ansrrit power can be set or

adj ust ed based upon the received noise interference information. WO

2007/ 112141 PCT/ US2007/ 060193 17 100711 The terminal can utilize a w de
vari ety of methods or algorithns for deternmi_ning transmt power based upon

i nterference iMONMMaRIIACS|zs, Ghethesongcsidengfes up e BsMaiMyPSEEEeh | duri ng
the transm SS'@%thtmt, tsrz%vear{@f dlﬁ'tlﬁmg@hlathe tteo@%ﬁnérgagtze%adenm ty (PSD

of the reverse data channefl referred to herein as PSDnctt, can be
conput ed as foohfigustionRSHDGE of the$Dwe7eontrolRDAEIGAi N + DataCtr| Of f set Here,

PSDc1TL is th erence val ue_.u e acc e in_ad g the
mean out put 38@@5 of t hr%t}%ﬁlszﬁﬂ%{ﬁ@%fs o 4R gqsa b @é;@?lpéa? e’fpéaj[eg
par anet er specinfit@drdymit Ipawétedaﬁ 1§ @ompitBkasSdREM bR aB&e! orfief BlcBY)SIMRATorSENV er Se
data channel gain (RDCHGai n) can be determ ned as specified bel ow The

power can al so'PBaeshppwess terging sammereda dn Pst WCFPJICO%taWt%r{%SﬁW fopign for the
limtation andseé@l@ 1ﬁ%?%%%ﬁ%?ﬁlﬁﬁoﬁﬁorgge Péﬂél ﬁlet [N eﬁr%htocﬁ tﬁg Ve%ﬁ)?h

physi cal (PHY) Frane. own I'n ation above, power is a
function of gdes,, O%W@pmdsmmswemnlnbﬂfmdahmabméﬁg m&mallue)cei ved

SO SO R0 RS SRR R S LY R e P

[0073] The acctﬁtsssrdcefttrom&hlu@@ﬁh PONVAIR refedd o8 the PERMOBICHLdfttSsetBeS ved from
a set of neighbori n% sectors and naintain a |list of such sectors, referred
A

to as the OSIqVEhihe §rssEISI Spgmﬁlﬁé’fﬁ@@e@é@ﬂéf%ﬁ%ﬂls moni toring the Fast osl
val ue on the I:['() of I@Wdlt’?cﬁlt th\é%cée% te ecrang é%ﬁﬂ%@%b se

every FL PHY fra the access termnal can up ate nit or Set vmth a
li st of |dent|eﬂ¢rmn$,1(enganDlﬁt,lcamB¥B\e@mp)ﬂtedtahé0H®sctors in the active set whose
Fast OSI value are being nonitored by the access term nal, and whose

ChanDi ff val ues, as defined bel ow, afexPS”al | er tEan or e@ual to a threshold
referred to as the Fast CSl| Ghamiy,f-+ S8 'ff Threshold is a
configuration attribute of the powBrangwitRawery, pr ot o8oPewdr0074] At t he

begi nni ng of eygE R-PeRLE] {ANB RRPoW&E cBHRontaiRd A GE Db EIM H¥8the Active Set

Management Protocol, and correspond to the average received power (across antenna)
of the acquisition channel, F-ACQCH, of the RLSS, and the average received power
(across antenna) of the F-ACQCH of the sector whose PilotPN is indicated by the i
entry of the OSIMonitorSet, respectively. TransmitPowergy sg and TransmitPower;,
specified in the OverheadParameterList of the overhead messages protocol, correspond
to the average transmit power of the F-~ACQCH of the RLSS, and the average transmit
power of the F~ACQCH of the sector whose PilotPN is indicated by the i entry of the
OSIMonitorSet, respectively. The above calculation can be done in a linear unit. Both
the OSI vector and ChanDiff vector are utilized in the computation of RDCHGain
below.

[0078] If no interference information has been received, the RDCHGain can be
maximized, since there are no reports of interference. For example, if the
OSIMonitorSet is empty, the access terminal can set RDCHGain to a predetermined
maximum value (e.g.,RDCHGainMax), OS12SequenceNum to 1 and PilotPNStrongest
to a default value (e.g., -1). RDCHGainMax is a parameter in the

OverheadParameterList of the Overhead Messages Protocol. OSI2Sequence is a feature



can update the OSI MonitorSet with a list of identifiers (e.g., PilotPNs) of
the sectors whose PilotStrength is larger than or equal to a predeterm ned
t hreshol d, mveberretid10 as OSI Monitor Threshol d. The Pi | oPENUaNE7/060193
PilotStrength are paraneters in the overhead paranmeter list of an overhead
nmessages protocol. The OSl Mbni t or Thresholid i s a configuration attribute of
the power control protocol. [0075] The OSI MonitorSct can exclude the Pil ot PN
of the RLSS. In addition, a naximum nunber of sectors can be included

W t hi n t he OSthy¥berntap@e¢rmindls tohecmidae OFI cammuds)tidns andis Jiscussed induglear t han
or equal to a grggqternined maxi num si ze, referred to WO 2007/112141

PCT/ US2007/ 0689855¢19%: a5 OsI Mbni t or Set Si ze, only the strongest identifiers
up to the maxigmy9) NuNDE interfpblvbNifboi-B6h BhsZtiRen Eabivbd RICHAGankedbé n the |ist.
OSI MbnitorSetSize is a configuration attribute_of the power control

protocol . [00YEDEREIRG drst eHETesDb HiftrErddaes the Dgpigionddrestipld VRELHGAn can be
updated and E&g%s:t&%ﬁ%ﬂ]ac%n AR emﬁf@@a PECiSONMPREDIBSeclE SHhisL gt aheMe; c Af t er

each OSI Moni tor e, t access termnal can create an OSI vector
cont ai ni ng OSDetisiboTimashotly Ifor < ONEVogoteofize iingivended within the

OSl Mbni tor Set. For exanple, the ia elenent of the vector (e.g., OSl;)
corresponds to the nost recent, i nterferenceg inf tion . 0. Val ue)
fromthe sector whose Pil ot PN|i 8% &F@G%@V%Wzaé_&éfy lff%h%zo

OSl Moni t or Set . Db@sionThsdsho ldceRimaOFTval Deeisivafhleshobd Mial a(e- D¢ eifvedShver t he
Fast-OSI CH of the sector or ver the Fast Opl Segment of th% Fo§gg-§fof t he
sector. [00771 In addition, the access term nal can create a“ChanDi ff vector
whose i1h elenent, i.e., ChanD ff;, can be conputed as follows: ChanDi ff =

Rr Power, ~Lss Tr i 0t I, ranskni , .

RxPower RLSS a#&r%%n%"é?lf’?ﬂl\ggs# bl)d(la\a1 ¢ %rﬁ ia)lmﬁve Qélqﬁgngsgg%lﬁﬁ}é@%actogﬁ%& atfqr?e Active
Set  Manageneatirilitatoiciad powan dormtiol pesjeonthdtGB] réfersay ereddf veetordosedbedower
(across antenn f .the acquisition channpel, F-ACQCH, of the RLSS, and the
aver age recei a%epgé%aﬁ’?es(ae?@%'s@ng?ﬁg@ﬁﬁ%}?e s UV ACQCH of the sector whose
PilotPN is indicated by the ith entry of the OSIMnitorSet, respectively.

Transm t Power RLSS and Tr aiia RAOEQWRII RDCEBRGIMAxEd RDTCAGSNMin
OvenceadPar anet er Li st %f € OvET head TIe opprot; orféspond to the
average transmt power of the F ! , and the average transmt

b - min {ChanDiff,, ChanDiffMax} — ChanDiffMin
: ChanDiffMax — ChanDiffMin

9

Here, ChanDiffMax and ChanDiffMin are configuration attributes of the power control
protocol, and all values in the above computations are in logarithmic scale (in units of
dB). ChanDiff; is an element of the ChanDiff vector described above.

[0080] Decision thresholds (from different sectors) can be weighted and
combined to generate a decision vector. The access terminal can produce a Decision

vector whose i™ element, i.c., Decision;, 1 <i < OSIMonitorSetSize , is given by:

UpDecisionValue  if x, < DecisionThreshold, and  OSI, =0
Decision; =< — DownDecisionValue if x;< DecisionThreshold, and OSI,=1lor?2

0 otherwise

Here, 0 < x, <1 is a uniform random variable and UpDecisionValue and

DownDecisionValue are configuration attributes of the power control protocol.
[0081] The access terminal can then compute a weighted decision, Dy,

according to:



power of the F-ACQCH of the sector whose PilotPN is indicated by the i h
entry of the OS|MonitorSet, respectively. The above calcul ation can be done
in a linear AR 1BM the OSI vector and ChanDiff vect SETAPHORPOIPBzed in
the conputation of RDCHGain bel ow. [007 If no interference information
has been received, the RDCHGai n can be xi m zed, since there are no
reports of interference. For exanple, if the OSIMnitorSet is enpty, the
access term nal can set RDCHGi n to a pr edeterm ned naxi mum val ue

(e.g., RDCHGai nMax) , %12SequenceNO X0 | _and Pi ;91 PNStrongest to a default
value (e.g., -1). RDCHGinMax is a anelinDif) {fie Over headPar amet crLi st
of the Overhead Messages Prot %ﬁmeature WO 2007/ 112141
PCT/ US2007/ 060193 19 that can al | ow tepni ancuwl ate OS|

conmmuni cations and is discussed in further Ui bel ow [0079] If

interference information has been received, RDCHGai n can be conputed using
a set of threShuloerss temenadeandindilhs seatorpid pdesyest CnEifie $h OISIMeBierstand The

access term naémgggpthze &b agsmw{ €héh &?@&lcgsg eaﬂmmlamgmtewg@\ta%me\Ahose iih
el ement, i. ci sionThr eshol di OSI Moni t or Set Si ze, i s given by:

max [ UpDeci si OFiergsriar BvOS] vaup.of sepigr 'k }nd Pflot&ﬁumm © thealetPd Spcctkeshol d, =
max { DownDeci $jo8R|Thr es hg§BLen@iNkim #a)fdatik tl%l:an dbw altelrhin8b accamiildies €,

UpDeci si onThr eshol dM n and DownDeci si onThreshol dM n are configuration
attributes of sedoed yowef O8bermroknigation gefstred frohe@sh ay af @K command. OSI2 vect or

descri bed ab i a det e as,.f 0
{ RDCHGai n, (ﬁlacaﬁge %mﬂﬂ% na’fs Vphen rgl%tlﬁgcﬁ\giev SO?mt?i%—%al nlllin
m n {ChanDi f f age (ﬁbfﬁﬁﬁ[dOG@m}ally, tm&ﬁfﬂnﬁmmd}uh poG@Rabyh piclxmGhad ¥t §idd n Her e,

ChanbDi ff Max and ChanDi.ff M n, are configuration a tributes of the power
control  prot 2 tefppnal receiyss pulivle P hermpide thoipriast rsHgukicd cpping &

logarithmc s %ﬁ)‘r@ragidrhdji@hﬁe%t &f tranBit potBABHIS. fTHeR AR5 RIBABNanApddide ChanDi f f
vect or descri bed ove.
OSI2SequenceNum as follows:

if PilotPNCurrent = PilotPNStrongest and
OS12SequenceNum +1  OSI2SequenceNum < OSI2SequenceNumMax —1and
OSIStrongest =2

0S812SequenceNum =42 if PilotPNCurrent # PilotPNStrongest and
OSIStrongest = 2

1 otherwise

Here, OSI2SequenceNumMax is a configuration attribute of the power control protocol.

In addition, PilotPNStrongest can be updated as follows:

PilotPNCurrent, if OSIStrongest =2

PilotPNStrongest = .
-1 , otherwise

[0083] The access terminal can increase RDCHGain by DataGainStepUp dB if
Dy, is greater than RDCHGainAdjustmentThreshold and shall decrease RDCHGain by
DataGainStepDown*OSI2SequenceNum dB if Dy, is less than or equal to
RDCHGainAdjustmentThreshold. Here, DataGainStepUp, DataGainStepDown, and
RDCHGainAdjustmentThreshold are configuration attributes of the power control



[ 0080] Decision thresholds (fromdifferent sectors) can be wei ghted and
conbined to generate a decision vector. The access term nal can produce a
Deci sion vector whose ia' elenment, i.e., Decision;, | _<i <-

OSI Moni t or 9@ Bioz/el2141s gi ven by: UpDeci sion Value if x; EBCT/DEWIEIHIP3
Threshold, and OSI, = 0 Decision, = -Down. DecisionValue if x,<_ Decision
Threshold, and OSI, =1 or2 O otherw sezljiere, 0:5 x; < I is auniform
random vari abl e and UpDeci si onVal ue and DownDeci si onVal ue are configuration
attributes of the power control protocol. [0081] The access term nal can

t hen conput ep@tagel. ghirtbernthes iths RACHOHN canbe bmited §y ROCHAB IRFovant1 2141
PCTI US2007/ 0 . a ni ! | i . %g(gg fhr -
OS7hf anLor Seggl%gg; ai%%?ﬂ%? ’.tﬂgﬁggbg‘%:@g%% Cﬁsﬁé%ﬁrﬁ ’Gcag{r:l)mf I'n %}Elfglvgré%:ft or with

t he | owest ChenBiuftingiRDCHEG2I0H dvimilet thaSBDCEHGhinMasingna ROGHGtinbectfolre as

sector k. Then the S term nal esignate the variable OSI Strongest
to the CSI véﬁsﬁlém%fzﬁg‘gﬁad ‘Sﬁarﬁﬁéﬁﬁlﬁﬁﬁ ®nt to the Pil otPN of sector K.

[0082] O ZSﬁmwpceNu MRéferridg hoRte PR, 8 habtheARe@bidaugyRdogbnidnablling accunul at e
a second type of OSI comunication, referred to herein as an 0512 conmand.

CSl 2 conmanHsenseunidgeomeapmitiadng pteferchrnaliysimieh ndhamrthefgiogiegh | evel s
of interfer Cfutrarld B9BSRE ﬁ%?o%'%n%l Mgoﬁtﬁﬁs Er%fu@ih%ci foPﬁﬁE\h@jgéHﬁ& fpover by a
€ en at tiple

predet erm ned step si z€. erm naf recelves nu 2 commands,
t he steps ar ©Shcaumuhiasteds.cHowtvey tehaviwred powpi chnaolj osthamsns fop attereamsii t power

| evel s. The access i nal c u te OSl 2Sequenc as follows: if
Pi | ot PNOwm en "t & qu{r@i%ﬁg?ar?tgﬁggrs(ggla EGlios gﬁagﬁggmownfm%}of%quencel\wm
5 O8I 2Sequengggyvax - At @ftdencORhDbra DIRE Biterfercd c kA BRAAGICRGENUABIZn ki OST

Pi | ot PNOw ent x Pi | ot PNSt rongest and  OSI Strongest = 2 .
communication or fast OSI communication. The inferference information can be

received on two separate channels, where the first channel provides interference
information at a relatively high rate and low power (e.g., fast OSI communication) and
the second channel provides interference information at a relatively low rate and high
power (e.g., OSI communication).

[0086] At reference numeral 804, a determination is made as to whether the
received interference information was provided in a fast OSI communication. If yes,
processing continues at reference numeral 806, where the fast OSI communication is
analyzed and transmit power is computed. If no, processing continues at reference
numeral 808, where the OSI communication is analyzed and transmit power can be
computed. Analysis methodologies, algorithms, thresholds and the like can differ for
OSI and fast OSI communications. For example, different sets of parameters or
thresholds can be utilized. In addition, transmit power can be adjusted in a series of
steps to provide for gradual change in transmit power. Step size for fast OSI
communications can vary from step size used for OSI communications.

[0087] At reference numeral 810, the transmit power can be set or adjusted
based upon the analysis interference information. If interference is not considered
significant, the transmit power may remain at the same power level as previous
transmissions.

[0088] It will be appreciated that inferences can be made regarding transmission
power, formats, frequencies, etc. As used herein, the term to “infer” or “inference”
refers generally to the process of reasoning about or inferring states of the system,

environment, and/or user from a set of observations as captured via events and/or data.



otherwise | Here, OSI2SequenceNumvax is a configuration attribute of the
power control protocol. In addition, PilotPNStrongest can be uPdat ed as

fol | ows: V¥ PWI/PRSty ongest = Pil ot PNCurrent, if OSI Str8REESI0ZPI93_|

ot herwi se [0083J The access term nal CAN i ncrease RDCHGai n by Dat aGai nSt epUp
dB if Ds, is greater than RDCHGai nAdjUst nent Threshol d and shal |l decrease
RDCHGai n by Dat aGai nSt epDown* OSI 2SequenccNum dB if D,, is less than or
equal to Gai nAdj ust ment Threshol d. Here, DataGai nSt epUp,

Dot aGai nSt BHB30 AR THBEHR R SATREHE THIERGAT ir & BAPIHF &t i on

at tri but es pRhalilg dAMRItiof A9 Btes\¥Br 20871d 1PHAMPGT4 bOBALES thar 1
protocol . Eurt hefnmore, the RDCHGain can be |imted by Gai nM n and
RDCHGai nMajé, thFlsemputgtion ¢f@ ragkabiity distriviitien ovsastatseof iIRPEsEMsed 2 RDCHGai nM n i f

the resulting. ELGU% ' e 5%’\1% ' Bge—g;ﬁ;nl\/axif t he
resul ting M in |£@ﬁt%?1bd:é}g{lt%aﬁlf§%%géal n %T&%%é@{lgﬁg%rgﬁl ng now to Fi g.
8, anot her corepdsogdliggy-B60cvens froond scodf dviays atd/@mndsud. Shich mfproneerresultsl
mtigating.interference.s illustrated.. In the t hodol ogi e illystrated
above,  t he SAECISTHEIOD CEAEY ST ORI &1 B PTFDEACTER BOROEA and fast
Sl comuniGak §ANSyhetRVWBN &t thAREBRY hielcoRtlalR@WEEloskQBhp&thl freghaR] &ias for a
termnal can be controlled separately for OSI communi cations and fast OSI
conmmuni cat Waader the oeaspnddate spe SREEON§ Egvaral g2t anddaty SoBf€hce i nf or mati on
IS providegyq n OS HQ;H ' r ' ' The
interfer engﬁeds?]nf or rra%‘fcc())?\(ﬁc nndltx)lfaé%é@(@:’e(?l\?ggﬁ%%\e éﬁ&)‘o‘gs par g{tegg%: @%ﬁ%l S, Wwhere
the first oichnnelakpgovicoescsiregaedifgolsaned interfaenratanelysiabf mtarkekate vel y hi gh

rate and | o ower .g.,  .fast OGSl c i cation d he second channel

o ovi dog 1 MtaPTPh atEs s i AR gR D THB e B Yot el e diRn T oh - power
(e.g., OBl pe@yuft gahhéRrengilDBHGAc Rke. r ef erence nuneral 804, a determ nation
is made as to whether the received interference information was provided in

a fast OSI [@8Rhuni cakiBohis aprillyszation qfraderanrgl Apuses ALTIFARIY that Previdss &ce nurer al
806, where ﬁiﬁ%&iﬁﬁ%ﬁ infdPlern QUL £&aLds Q&n}rﬁnic%?b%' MGG AN iif SRPRHhde WAgVer 1S

conput ed. processing continues at reference
one or more aspects set forth herein. Terminal 900 comprises a receiver 902 that

receives a signal, performs typical actions (e.g., filters, amplifies, downconverts, efc.)
the received signal and digitizes the conditioned signal to obtain samples. A
demodulator 904 can demodulate the samples and provide received pilot symbols to a
processor 906.

{0091} Processor 906 can be a processor dedicated to analyzing information
received by recetver component 902 and/or generating information for transmission by a
transmitter 914. Processor 906 can be a processor that controls one or more
components of terminal 900, and/or a processor that analyzes information received by
receiver 902, generates information for transmission by a transmitter 914, and controls
one or more components of terminal 900. Processor 906 can utilize any of the
methodologies described herein, including those described with respect to Figs. 4-8, to
determine transmission power.

[0092] In addition, terminal 900 can include a power control component 908
that analyzes received input, including interference information obtained from a non-
serving sector, and determines transmission power. Power control component 908 may
be incorporated into the processor 906. Power control component 908 can utilize
interference information provided in OS1 communication and/or a fast OSI

communication. OS] communications and fast OSI communications from multiple non-



nuneral 808, where the OSI communication is analyzed and transmt power can
be conmputed. Analysis nethodol ogies, algorithns, thresholds and the |ike
can differ | and fast OSI conmunications. For : ferent sets
of par an&%iogwblrzl t hreshol ds can be utilized. In addi?@ﬁgﬁﬁ%ﬁig%t power
can be adjusted in a series of stepspgo provide for gradual change in
transmt power. St ep size for fast OSI communications can vary from step

si ze used for comuni cations. [00871 At reference nuneral 810, the
transmit PR Ec%{z)rsb&fmsogtus&f in20hbELES toQB-%g é?m{ ﬁ&?m@# t)ééﬁlﬁ logp er T er ence
i nformation. 17 interference i s not consrdere I cant, fe transmit
power may esditionaiowteheorsmireormmnent 908 ¢ed achlshqnabmlaumfonmemms mgssiungﬁs [00881
It will be appreciated tha]t§ |nferenc S _can % gqage regardin tlrk%nsm ssi on
power, f or WGYIQUS FHSHfdRwrRlevelydevie q;glg[jon el HEY R e’i)élfl ed ihfer” or

"1 nf er encedeterhfitms@fPBGA). |y to the process of reasoning about or inferring

states of the system environnent, and/or user froma set of observations
as capt ur e®93la” event is taherprecisedthatnowengnirohomppnet POYISIDDTNEE0193 22

| nf er ence r , Oor can
generate aﬁ%g algsr{%)l tyﬂ%tggﬁ u?ll{dcl)%’ g\;?egfdﬁs “Lé% glgcogl?%%%éx%éﬁpqe%%fn i nference
can be pr otnatanﬂmsmhmowbhaﬁfhe posver aﬂm@sm@nﬁudmmtmm otifiaiabintsbigdendd ayeddi st ri buti on
over states i nt er est. @ﬁa g consi der t|o &Bl‘g and events

| nf erence ¥4 Ogﬁ BEoMEF ‘Pn‘tV PE ‘lz%J‘B TEHIBYE L PHPS %ﬁr%%rg}l%aélomgher-l evel
event s frogdorseilistitfal-Bysed ee@ilfdtdhns BbodnecBUe With Bhemengermenishibe 10 the
construction of new events or actjons froma set of observed events and/or
stored evEderdBewcT appkyeihepdaan witize Hiferatanplysiaprocedigselepensing Wwoe| ose
tenporal p Y a or

sever al ev%ﬁﬁ%g%gﬁ gsﬂ g%%;&té%%f%%\géﬁ \ﬁ&{glpf&%ggt tgara%&g%lef 5??&9&32)(2 or nore
met hods pr pzentted, thtzohadcamd/oristep Isudearrﬂadmtmged tofpeo@sceSs] crwgmumharagns)bser ved

i nt erference ana en ti,on .an wer.. | evel

Foqui r ement e R Siril? b ST GRS oM PR AL B SRR channes
strengt h amehlyzBeast ORBcorh@ROdtioks.g. 9 is an |Ilustrat| on of a terminal or
user device 900 that _provides for mtigatigon of interference in a wreless
communi cat |WA%envi r offiel P40 C&B@G‘PH%@@ Comprise %ﬁéo%ﬁlﬁﬁ}aélsﬁﬁréﬂY@Y set forth

herein. TegdhRalto 81%@%%9[%'&1%@ %ha@cz{n%@d}‘é }{ffénr%@lﬁn #éﬂcﬁéd totBA&hNES ?t{\%rg nal ,

perfornms typircal actions (e.qg. ters I es, downconve etc.)
OSI communications, fast OSI commumcatlons methods for determming transmission

power, lookup tables comprising thresholds, parameters, step size and information
related thereto, and any other suitable information related to interference analysis and
adjustment of transmission power as described herein. It will be appreciated that the
data store (e.g., memories) components described herein can be either volatile memory
or nonvolatile memory, or can include both volatile and nonvoiatile memory. By way
of illustration, and not limitation, nonvolatile memory can include read only memory
(ROM), programmable ROM (PROM), electrically programmable ROM (EPROM),
electrically erasable ROM (EEPROM), or flash memory. Volatile memory can include
random access memory (RAM), which acts as external cache memory. By way of
illustration and not limitation, RAM is available in many forms such as synchronous
RAM (SRAM), dynamic RAM (DRAM), synchronous DRAM (SDRAM), double data
rate SDRAM (DDR SDRAM), enhanced SDRAM (ESDRAM), Synchlink DRAM
(SLDRAM), and direct Rambus RAM (DRRAM). The memory 910 of the subject
systems and methods is intended to comprise, without being limited to, these and any
other suitable types of memory. Processor 906 is connected to a symbol modulator 912

and transmitter 914 that transmits the modulated signal.



the received signal and digitizes the conditioned signal to obtain sanples.
A denodul at or 904 can denodul ate the sanples and provi de received pil ot
synbols to a processor 906. [0091] Processor 906 can be a processor

dedi cat edwiooeamabpzi ng i nformati on received by recei visiT/Cenpoaen: 902
and/or generating information for transmssion by a transmtter 914.
Processor 906 can be a processor that ébntrol s one or nore conponent s of
term nal 900, and/or a processor that analyzes infornmation received by
receiver 902, generates information for transm ssion by a transmtter 914,
and cont r ol [909dne or Figd8 iconipusiatios oty sysemile thad (BilitRevicaswesiod06 can
utilize any of rt(grg maé[ h0d0|ncf aiti(ca)sedvqrsoc{niertm)teg hc%'f aingé iltﬂ%rlijoqlisg%e%tgose

descri bed VT f Ii%g’t ?Ognfyilg O OO e f i he” Transm ssiton power .
[0092] In agidickd D000 ch@pitidiah aRes gomit 100X vitt @ recefpened Oabatrée@lves sippid@ent 908
t hat anal yzes received input, including interference inforpation obtained
from a non-raBeEYs ?Fdngréé?r&“}alsdm%lgf’%%hrﬁnﬁé’é“PF%"I‘?%W"S%‘FW%% r&dpower contr ol

conponent 908 ARY to tRE ol \GARRL IRGLs 10D - AGHRIRGEES O r8Gnit LRMBRs CcOntr ol
conmponent 908 can utilize interference information provided in CSI

conmuni cat | 5}6)8;1hdmcsroramra@sme@sueceb@mnmd@%md tegsmy gntenmdsda08 esnsbeand f ast
CS1 communi 'Catlelrr?er}l§edf %&?a@nl Iiel s%{ 8 a%ge’ﬂnéé‘?%%%r%%&%}@ﬂéa‘%%?o@%(i&mlg?’ 23
Sed 'hation 1o conpute transmn

serving sectors ¢an beed in cfo power for
term nal 90@om rdcivadaichnaer D0pawss og@fivicd] ascsrigpaneitt a 88 Boddatoraldd? thaonal

utilize informatjon regarding preyious nsmt power |evels, device
"t or mmt | orSeE e B (PGP AFAINER L 8 bt GO SHaTBlont RERA FERR © pover

[0093] It igda t@&nﬁﬁ{ﬂ@ iR IndlvedhallP BlocRRUEHUIG PRI Bnat SFRRASRS udhBa can i ncl ude
power anal ysi's code that perforns utility based analysis in connection with

det er m ni ngpluralirrsbrsebmsheopslatars, . Then E-basvdirgesiver, o6 deme etheriuitalle e

artificial jntelld . I 9 i m ng

i nference a}ﬁgﬁgnéérr f%%%@%%?%%ygegn glgtsggﬁgnﬁgﬁ egeﬁg’%g&ﬁ%? g Plygsr%ge}l%t?(gﬁ glgel - based

det er m nat i gkilediim theqntn eaicodingvb Viri@phspec) mojtipleanivesssianbe cpploged Power

anal ysi s ca%e can utilize different analysis procedures deg%Sdi ng upon the
E¥hibl e, a

manner in WiScIPRf REF TERR T A RBR: 214 SHEILFSREY 18 e OTHPETalR Yt ,
first set ofrovi@irApBY &N Siimhidt 65K} @lsa. aDEhHultddeYmbbharcaRLRed b4l i zed to

process OSI conmmuni cations and a second, separate set of "paraneters,
t hr eshol ds BieeRsenr 181 efhakis siagilag inhe progesser desgiibed above with regard to Fig. 9,

and is coupled to a memory 1016 that stores information related to interference,
transmission power levels, and the like. Receiver output for each antenna can be jointly
processed by receiver 1010 and/or processor 1014, A modulator 1018 can multiplex the
signal for transmission by a transmitter 1020 through transmit antennas 1008 to
terminals 1004.

[0096] Access point 1002 further comprises an interference component 1022,
which can be a processor distinct from, or integral to, processor 1014, Interference
component 1022 can evaluate observed interference data, estimate interference and
generate OSI communications and/or fast OSI communications for one or more
terminals supported by neighboring sectors. It is to be appreciated that interference
component 1022 can include interference analysis code that performs utility based
analysis in connection with determining OS] communications and fast OSI
communications. The interference analysis code can include separate and distinct
analysis procedures for generating OSI communications and fast OSI communications.
The interference analysis code can utilize artificial intelligence based methods in
connection with performing inference and/or probabilistic determinations and/or

statistical-based determinations in connection with mitigating interference.



anal yze fast OSI conmmunications. [0094] Term nal 900 can additionally
conprise menory 910 that is operatively coupled to processor 906 and that
can store information related to transm ssion power, OSI conmunications,

fast OSI ¢g@mwynieali ons, nmethods for determ ning transpigssniospeyer, | ookup
t abl es conpri sing threshol ds, paraneters, step size and information related

thereto, and any other suitable inform@bion related to interference anal ysis
and adjustnent of transm ssion power as described herein. It will be
appreciated that the data store (e.g., nenories) conponents described

herei n can j9e9gi t her N@liatshdws mi@mplar}owlraen\cahmdni@mmmfem 1i@0. gae i ncl ude
both volatile and nonvol atil e nenor of illustratian, nd not

limtation, WH@W&P%“PWWPV%HHO |di3R5Fte gee %Cé% Pt gnchpgeRmingl
progr ammab l ﬁ MOW&I‘SP Cftt1§ I ab}fre@i'é&g 'ﬂﬁlml%&/ﬁerﬁgéﬁ {n'épggﬂore than

el ectrlcally erasa mendry. Volatile nenory can
i ncl ude ram@@meﬁsp@%anldﬁxmnyoqmwmmmscWhelctnsﬁdésweadtaewsapom‘@@héomm)r y. By

way of |IIustr t|o an at ornms such
as synchr on6 mma nlz%ﬁﬁm&a %%fg’% coﬁ@fér(e %%esexnchﬁgjn%:ﬁéﬂ r(dfs

doubl e dat aterrmahle d@daRBMnliﬁdiDR aDRRANon, @M@hﬁ@@@ﬂ%\m@t&mws po&yn(t:) hl i nk DRAM
(SLDRAM, and direct us RAM The ne subj ect

syst ems anda%rﬁl%?démi“ga?ﬁ%”e?%@’é’é %@% l'ﬁn?f%‘if% gmeﬂwﬁ% ed to, these

and any 111;% gjggﬁ@slehgedt%p&ﬁ of nmenory. Processor 906 |s connected to a
synbol nodu or 912 and transmtter 914 that transmts the nodul ated

si gnal . WO (B088Y 11214ig.ACThuB20bIPLI0G0I9E of 24 2fGEOBIntHi1§2 aqcbtwoge@ﬁnals
H1Tustratiopf .8 $Y5E8 SRR S08% o3 bl AL&sin ﬁ]&%ﬁ‘s 4 T100P9 control

: s s
in a conmunication environ in accordance w vari us aspects Syst em
1000 conpri &esssabind ¢ CES s tipentit (H}()leta\/pircbdasmr ﬂElGle’bNaé\FeS LA dahaa(ti el ecei ves

signal (s) fromaone or .nore termn 1004 t one receive
ant ennas 10’(5‘@‘)”“%‘391"{353%%4&? StOBrCFﬁéf%ﬁEisbgna %t Ihfg aui’@ #%through a

plurality ofonkloROSITRY a4 &MBATer 13805 0r bihngie c@ﬂitrdﬂéf ?l?.@%ﬁe%ﬁﬁ@mdé ecei ve
antennas 1006 and transmt antennas 1008 can be inplenented using a single

set of ant elitpifsrenfepéernation melidedin QS cempmnicationsitad fashOST eammmumdeationse

antennas 1 093%(1 %19(1‘]1153 th%%ﬁgrﬂt %58\!‘/& Rid ﬁla?sts ga(%efg lﬂg §ﬁh‘%§£€%ﬂ?£ %C%Ed&é%l 2 that

denodul at es recelve ormation. Recelver or exanpl e, a Rake
receiver (#&l3§.maygproeidhiasigumenthal carriels Wrdotivel suppovakssesalaulithinthat h si gnal
component s gesctor gf access point 1102. Additionally, a memory 1122 can maintain information

regarding interference data observed within the sector. The various types of data (e.g.,
interference information and assignment information) may be sent on different transport
channels. TX data processor 1114 encodes and modulates the received data using multi-

carrier modulation (e.g., OFDM) to provide modulated data (e.g., OFDM symbols). A
transmitter unit (TMTR) 1116 then processes the modulated data to generate a downlink
modulated signal that is then transmitted from an antenna 1118, Interference

information can be transmitted on two, distinct channels. In particular, OSI

communications can be transmitted at a slow rate and high power level, while fast OSI
communications can be transmitted at a higher rate and lower power level.

[0099] At each of terminals 1104x and 1104y, the transmitted and modulated

signals are recetved by an antenna 1152 and provided to a receiver unit (RCVR) 1154,

Receiver unit 1154 processes and digitizes the received signal to provide samples. A

received (RX) data processor 1156 then demodulates and decodes the samples to

provide decoded data, which may include interference information, recovered traffic

data, messages, signaling, and so on. The traffic data may be provided to a data sink



plurality of baseband correlators, ...), an MVSE-based receiver, or sone
other suitable receiver for separating out termnals assigned thereto, as
wi |l bewaymporaerated by one skilled in the art. Accordi/vgot/memas i ous
aspects, multiple receivers can be ﬁggloyed (e.g., one per receive
antenna), and such receivers can co nicate with each other to provide

i nproved estinmates of user data. Denodul ated synbols are anal yzed by a
processor 1014 that is simlar to the processor described above with regard
to Fig, 91158zmd thesFastand/os§lavointerferamoe infaromBon foathedemring is prbvdeditoicon r el at ed
to int erferfnﬁ;e, 1 6ransm’ ssion power |evels, and the |ike. Receiver out put
for each Cgﬁr%neﬁé %an be jointly processed by receiver 1010 and/ or processor

1014. A nooidopt or AaBoltan 1 6uditdcpl da tidnemissibgo@thefulinkt idmstie sgicidie by a
transmtter 1020 through transm_ t antennas, %‘008 to termnals 1004. [00961
Access pdidHicrihipthaye peciessighsimse fedaminal pat iaficaed Helbe ESRRBHERTTL022,  whi ch

can be a &Ei@ﬁﬁ&ﬁ%mﬁﬂoﬁ&ﬂ neb f&r’&féﬁhdj@srts 1hB e pdvbr uRldeE®S Aplik014.
Interference conponent 1022 can eval uate observed interference data,

estimat e transmishienebroed emidic regeived Hese agShlowantenfercncstinfonsationd fomemeast  OS|
oMU Ca O T BB R PR BrORhS RURRaLL IR D5 . ABRPAAGD Sectors.

It isto gpprec rence one can incl ude
i nt er f er et@emapalvysichitaddfidrmdtivh. perforns utility based analysis in

connection wth determ pning OSI ¢ i cations fast OS nmuni cat i ons.
The i nt er081Whce a&fﬁf?@ §°t&:"8d%m8%?2%‘g‘l%gélgg'péﬁgf@tﬁwmﬁf"gtlilﬁ@t_ anal ysi s
procedur egcdi@ls ABmnelaaf frite a @l SGRTWIMCAH s RAS AN d bart i maGeMFBRI cati ons.
The interference analysis code can utilize artificial intelligence based

met hods i gentreldgir é6Q. iFenexnpie, pentfoabletd 19§ mayfrspadeiafamation ingicatbeetsifithest i ¢

det erm nat,| tati sti - er.m nagd | ection with
mtigati %hﬁ%%et%%{r”gh%"é%’ %@3% i‘%’%ﬁ&&%%&%o@%%@%gﬂ?m% 0097] Fig. 11
shows an mxemphany required essnéopowen oathe dsrmsnas thinvaAGs. typdaef dwk ael ess

comuni cati.,on system 1100 _depi cts one cess point and two termnals for
cake of  biodt s Pty TR ERgresthe: Bihae iR saerAberifeai B can

i ncl ude T?B&sﬁﬁ%@at%ﬁnﬁ&ﬁﬁﬁﬁlm't@ge&% A uphAR nYduARIQidnT thhtN@ihen Wherein
addi ti onal access points and/or termnals can be substantially simlar or

di f f er enttrgnseed iomesnsempr dd32-access point and terninals described below In
e oD hlos 0 A SERESEL Ay L b9, G0 SR A D
supported terminals are received by antenna 1118, processed by a receiver unit 1132,
and demodulated and decoded by an RX data processor 1134. In addition, interference
caused by transmission for terminals 1104x and 1104y supported by other sectors can
be monitored and/or estimated. The decoded signals can be provided to a data sink
1136. Controller 1120 can derive interference information and generate OSI
communications and/or fast OSI communications. RX data processor 1134 provides the
recovered feedback information (e.g., the required transmit power) for terminals
supported by the access point 1102 to controller 1120 and scheduler 1130.
[00103] Scheduler 1130 uses the feedback information to perform a number of
functions such as (1) selecting a set of terminals for data transmission on the reverse
link and (2) assigning carriers to the selected terminals. The carrier assignments for the
scheduled terminals are then transmitted on the forward link to these terminals.
[00104] The techniques described herein may be implemented by various means.
For example, these techniques may be implemented in hardware, software, or a
combination thereof. For a hardware implementation, the processing units (e.g.,

controllers 1120 and 1160, TX and RX processors 1114 and 1134, and so on) for these



(Figs. 4-8) described herein. [0098] Fig. 11 shows a block diagram of an

access point 1102 and two termnals 1104x and 1 104y in multi 2I0e/ac1cess
mul ti-carrier "OAMHP¥ALi on system 1100. At access poi nt HTER*Y/ ¥ ahsni t

(TX) data processor 1114 receives traffic data (i.e., |nfornat|on bits)
froma data source 1112 and signaling and other information froma
controller 1120 and a schedul er 1130. For exanple, controller 1120 may
provide interference infornati cl.ude s _and fast

osl connunlcatﬂﬁﬂ?ﬂwﬁ§gﬁyg%uﬂﬁFB§Tmf m?P&%@HP?EaB&%?l%?ngkﬁPﬂ r%gupported
by ot her sect orcsrcuﬁc@es:la&,)emgltalkeghanmycepgmamsﬁs@tgmmm proodssingideviesss f or
active, supported termnals within the sector of access point 1102.

Addi tional |y, aﬂwpé} proggammeble logig W&F%(Pmsznﬁﬁ@tnr%amwa B3tig e ht er f er ence

data observed @A@ tp%es%@ﬁ‘ Hntroll&s, nfidkd- &J’d&oﬁéf@?ﬁcr%f)rdé@stsérs(&h& electronic
interference informbron and aoe) gnnent i nf or mat’i on) nay be sent on

di f f er ent tr ansyputsdesigited topdréormTie ﬂla@@np desceibgblrerdin.jot agambietiomtherepbdul at es

the received d i ng lti-carri i V|de
nodul at ed dat aaﬁ)gldﬁ, aso Wafr%)mp %ne %5’32&61 hélqﬂe%ldtescﬁ%&ﬁﬁ% then
processes the m@wnaamd vd&iraodlﬂege@eﬁ)ﬁicedlﬁtesdﬁmﬁﬂmnakandrmd)u} aheeridirgiel t hat
is then transmtted from.an antenna 1 terference. . information can be

transmitted on Rgongdeseribrd hegginn hg ! IaF? Cﬁg?strp%li’easrtorew MeTREfR 2%k i ons

can be transm t&edaf bPpebQWrs 2Tk Aoy ah n&g%nmb@m%hmd With n&hé a%%es@or
communi cati ons can be transmtted at a hi gher rate and | ower 1power | evel .
c

[0099] At each @fcrnaterhaarasessonxwhish cast iGy be eoremunigrtéiehi coatled taithaodul at ed
signals are recel é’e%éjorv}’av%: gsrﬁ%%rslgs PS]I(%gwgrh hgrgw ded to a receiver unit

(RCVR) 1154. RECETVEr rocesses and digitizes the received signal
to provide sanp 091906]A r éteéarM@glnc(\Rbé)Flgatzaa pysoee $ 300y fol Aopblatimeintciferadelsat es

and decodes the sa e vi de d coded d whi ch may incl ude
interference i nlﬂlB?t%g‘idr %HSteVle@B@é?ne‘BdP $% mpdule ﬁ@aﬁ’r gsrtiggan Signal ing, and
so on. The traf{dnmdlaBolBYd PROBIIOVDEER: fetidah Bas ORKcoMed Ctioh 1 BbhloST
PCT/ US2007/ 060193 26 1158, and the Fast "and/of Slow interference

i nf or mati on f orconteuniestionsend fhs OfH eomuaianicatipng canchsrgenerhied based@pon [ 001001
Control | er 1160, n%%f’eﬁe%esob%@l&@d terstgﬂz?tga ?ﬁdeoﬁ[f)u%@ f&hal selBl | 10[%%1% h ?'(92 di‘op ger}seﬁa?ﬁl fic

carriers that have been assi gne erm nal and i ca

received carriem O&Is&ngmnmmtlon Gohmodllé £204fd6gentratihhe fasedf Lshenitieation amsm t
power used for t‘[Hme Hi% samlé procedures or algorithms to generate interference communications.
Alternatively, each of the modules 1202 and 1204 can utilize a separate algorithm, set of
parameters and/or threshold in generating interference communications.

[00107] System 1200 can also include a module 1206 for transmitting OST
communications and a module 1208 for transmitting fast OST communications. Module
1206 for transmitting OST communications can utilize a channel designated for
interference information (e.g., F-OSICH) intended to reach a broad coverage arca.
Module 1208 for transmitting fast OSI communications can utilize a channel that
transmits at a faster rate and lower power. In particular, module 1208 can utilize an
assignment channel (e.g., F-SSCH) to transmit fast OSI communications to terminals in
neighboring sectors.

[00108] Turning now to Fig. 13, a system 1300 for controlling transmit power of
terminals to mitigate interference is illustrated. System 1300 can include a module for
obtaining OSI communications and/or fast OSI communications. The OSI

communications and/or fast OSI communications can include information regarding the

observed or estimated amount of interference for a neighboring sector. The OSI



transm ssi ons based on the received Fast and Slow interference information.
A nmenory 1162 can maintain information regardi ng previous interference

i nformati on ant¥PeM07diH¢r  transnit power rel ated informati SETSETBPISFor
each active termnal 1104x and 1104y, a TX gata processor 1174 receives
traffic data froma data source 1172 and signaling and other information
from controller 1160. For exanple, controller 1160 may provide information

indicative of the required transm ower, the inum transmt power, or

the di fference BUPTEBNIS MYREPT T SHE PRI PRAT banAed SouareeRarERe

termnal. The vahtRWSIHPRARRNQhtiGRERANM] Eran®iteda slotenBaiodrtred aby hibXerdaihar

processor 1174 using the assigned carriers and further processed by a

transnitter uni thentirefestdYenmpumicaten eherrshk nodul ated signal that is then

transm tted fromaghenna duad RN Zhe Aol PESGRRURANDH - H0Rugh BB abGASM ¢t ed
I ecel ved by

and nodul ated signals fromactive, supported termnals are

antenna 1118, pposessedenninad as &bmictier ofirndeived 1832 comendicdizons dod/at fagt QSId
decoded by an RX dat a. proce r 4. In addition, interference caused by
Cransm st on f of TP RCRAS. Trgu TARAcpigaG ook b of B P Smu R o1

be nonitored andh@fas€SSl doRin@chicalibss HacapsdhsheRaitHosanoie pi@iaded to a data
sink 1136. Controller 1120 can_derive interference information and generate

CSl  communi cat igleBendareholor fhﬁéﬁffmt tﬂ@ﬁﬁﬁlﬁfeéfﬁfql%ﬁ@mwl@él?&s-processor 1134
provides the regaysfed faedbACked (Rt itRE hosVefolfies ckdMlEEHoht 8Fmbfcansm t
power) for termnals supported by the access point 1102 to controller 1120
and schedul er 12g@cts] 00 @8touBsshachyiossiblg kBdscrdrsvelyeoheadbraombifabomeaf i on t o
perform a nunber_of nf%ncti alna 1such as r%1% sgl ect.i.ng.a set Oft' te(im' ne,}l s for
Gata transm ssi SATRPPPRET PielORelRey fhpubtrs P SREUTGHE AT e ioard 05t ne

sel ected term nalsone B Ordiriy biéN irAHS b B REDgAIRE thah@anysfRBelopB G868 adl s are
then transmtted on the forward link to these termnals. [00104] The

techni ques descPPIEBLEIPBT @F YRIRHYABECT #p PRIt edradingy.iteudesered gispechgre
exanpl e, these tachiRkaGSHIRYaIRGCH ﬂmrﬁimgtmiﬁ&_ti&?srmﬁaﬁaﬁoag)Ehtam'u%th% i

conbi nati on thereof. For a hardware inplenentation, the processing uni

(e.g., control berisamdiseopepfdhelgppendetxlazmsl FRithpmoreds dresxtehlthatahetetml 34, and
so on) for these; 007/ 41 PCT/ 007/ 060193 .27, t echni ques.

i mpl emented wit h}n\éggﬁseq%?sjeém%}leé&lgrr)%gfigg% eldgcﬁes%n 81813 Pr the claiay sughdgrm @HE%Tﬂbeﬁs
(ASI Cs), digitalosdigclasivpmocasser SmilBSBI)e tethh Gidndrisimigl Batcopipisiagsisng devi ces

interpreted when employed as a transitional word in a claim.



(DSPDs), programmabl e | ogic devices (PLDs), field programmabl e gate arrays
(FPGAs), processors, controllers, mcro-controllers, mcroprocessors, other
el ectronic wunits designed to performthe functions described herein, or a
conbi nation thereof. [001051 For a software inplenentation, the techniques
described herein may be inplenented. w 28 nodules (e.g., procedures,
functions, and so on) that performthe functions described herein. The
software codes may be stored in nenory units and executed by processors.
The menory unit may be inplenmented wtaigahfie processor or external to the
processor, in which case it can be confiunicatively coupled to the processor
via various neans as is known in the art. 100106] Referring nowto Fig. 12,

a systen112 0 r t erfere s, illustrated. System 1200 can

i ncl ude a ngbufﬁoﬁ§6ggwﬂﬂhn mhf%”ﬁﬁb‘ﬁnpﬁgk comuni cati on and a nodul e 1204
for generating a fast é nlcatlon Bot h OSI comuni cations and fast
oSl connunlcat|@ﬁ§“%gﬁgb ”b@ §W8ﬁmﬁ§§éﬂcﬂhﬁn i nterference observed,

estinmated or conputed for a sector. Mdule 1202 for generating an OS
conmuni cati on AMESTHHHE seeoBlinfesteragenetaminigaLons te sccosll IntgisENtECat | on can
utilize the sane procedures or algorithnms to generate interference

conmuni catdoomsunicafibt ertrratmite v} a bigbér pefiodin eateradtllossr 4RO thancthd 264 intexference
utilize a separate algorithm set of parameters and/or threshold in

gener at i ngonimueidagbe@e conmmuni cations. [001071 System 1200 can al so i ncl ude
a module 1 206 for transmtting OSI comunications and a nodul e 1208 for

transmtting faghuéfhg RRIFTINCE BLeQRS thdVRGUILE secjo%g@nttﬁéreﬁd’&‘@mdnticaﬂgn@|
communi cations can utilize a channel designated for interference

information (e.g., F-OSICH) intended to reach a broad coverage area. Mdule
1208 for transnitting fast OSi communications can utilize a channel that

transnlts,g st.er. articul ar, ul e
i1 ze s TAESIRHONELEhrEr e BN ecBR By el bt fions B bipy AT £
conmuni cations to termnals in neighboring sectors. 100108] Turning now to
Fig. 13, aP%yweamtaiaencesataden sestar .d%tr@nsah@?ﬁwel ok leagifone fesminah 13 t o
mtigate interference is illustrated. System 1300 can include a nodule for
obt ai ni ng @8hbedmiesios &t 4dpuseedam d/Nwrctibast thedirst duameralsarinomicaline agShe
conmuni cations and/or fast OSI comunications can include information
regar di ng debend iolefercuadcoarmastatioat ed anount of interference for a
nei ghboring sector. The OSI WD 2007/112141 PCT/ US2007/ 060193
3. The method of claim 1, further comprising:
generating the first interference communication and the second interference
communication as a function of interference data for a sector; and
comparing the interference data to a threshold, transmission of the first interference

communication and the second interference communication is controlled based upon the

comparison.

4. The method of claim 1, further comprising:
generating the first interference communication as a function of a first analysis of

interference data; and



28 communi cations and/or fast OSi comruni cati ons can be obtained on separate
channel s, where OST conmmuni cation channel transmts at a slower periodic
rate and hi gher power than the fast OSI communi cati on channel. [00109J
System 1300 can al so include a nodule 139 for managing transmt power of a
termnal as a function of received OSI communications and/or fast OS

comuni cations. Mdul e 1304 can perform separate anal ysis of OS1

communi cat i onse RNk fRtseFald iFRATIMALER|PHcaBBE a@dhieliof B LLaNB M alysRAer  Of
the termnal TndepeRdently for the different types of Interference

cormmun CaEHe‘%ﬁ‘t%rferLQ%%v‘-)%tt}{‘!‘ﬁ%st E‘lfa?vs%ea%ﬂ (eI L8, 'glg%}!ee({i!%tpncl'.Udes exanpl es of
one or nore aspec%s. PS>t Ot cour'se, - not poséﬁble o' descri be every
concei vabl e conbi nati on of conponents or nethodol ogi es for purposes of
describing the aforementi oned aspects, but one of ordinary skill in the art
may recogni ze that many further conbinations and pernutations of various
aspects aPellisgughesd ef clingch il figl pierferracyedenpmerioadpe finstien ef lopgitcsRded t o
enbrace all such alterations, nodifications and variations that fall within
t he spirirterémehcsdopk of the appended clains. Furthernore, to the extent
that the term "includes" is used in either the detailed description or the
clainms, such termis intended to be inclusive in a manner simlar to the
term "conprising” as "conprising” is interpreted when enployed as a

transi ti ogalhaRéod Bf @aifl AithA sedShd ifeffeMRcclconfinifBENRA i LfuneO6! §10hbit RGm of
interference, conprising: transmtting a first interference conmunication;
transm ttingd.ne¢QRd interference communication, the second interference
‘communi cation Is transmtted at a higher periodic rate and | ower power than
the first interference conmunication; and controlling interference based on
the first and second interference communi cations. 2. The nethod of claim1,
the first _and second interference communi cations are based at |least in  part
upon i nt er'f EhREBOHEE A2yt the Wiskangty s lizgsnd threplpig ko Q%P‘Og&ran%@ton&rﬁéﬂe
termnal in a neighboring sector is adjusted as a function of the first

i nt er f er ehics igeTenTe camimynicaneh atdethe seseahehalysisartiisesemeeonsthrashold & ¢antrol 3.
The nmethod of claim 1, further conprising:

' transmission of the second interference communication, the first threshold and the second

threshold are distinct.

8. The method of claim I, the first interference communication transmitted via a designated
channel and the second interference communication transmitted via a resource assignment

channel.

9. An apparatus that facilitates controlling interference, comprising:

a processor that executes instructions for transmitting first interference communication on
a first channel and second interference communication using a second channel, the second
channel has a higher periodic rate than the first channel; and

a memory that stores interference data for a sector, the first interference communication

and second interference communication are based at least in part upon the interference data.



generating the first interference comunication and the second interference
conmmuni cation as a function of interference data for a sector; and conparing
the interference data to a threshold, transm ssion of the first interference
conmmruni cation and the second interferenca&lconunication is controlled based
upon the conparison. 4. The nethod of claim11, further conprising:
generating the first interference communication as a function of a first
analysis of interference data; and 30 generating the second interference
comuni cation as a function of a second analysis of the interference |evel,
the first . [ S @, b, anal Vsl e (HiSi , T? : of
cllaim 4t i hy Rpr Rt SRR LS BE %1k Bibpret oy RS RE

cond P@%g&% rence
sver?"7. The

interf'erence.level., 6. The. met.hod.of. claim4, the.s
cormun cat o 1= B RCSF oL AR s oplray ST SR Al
met hod of_cI%in14, the first analysis utilizes a first threshold to control

t ransni ssi BIIGENEHOMPIHERINNt or f er ence communi cati on and the second

anal ysis utilizes a second threshold to control transm ssion of the second
interference communi cation, the first threshold and the second threshold
arc distinct. 8 The nethod of claim11. the first interference conmunication
transm tt etl. Thaappadesi givdtiad, thehaomedor Anthet frecstes mndudtivhefdirer ence

comuni cation transmtted via a resource assignnent channel. 9. An

appar atus that deaginidii@ihe $irg aned@bhder@mintiin®iafie SNCRincENgiTal ki@ aluatig ocessor
that executes instructions for transmtting first interference conmuni cation

on a firstcannel mandedgeqRdatanh@f f erence comuni cation using a second
channel, the second channel has a higher periodic rate than the first

channel ; and a ey, 4 {B@tsec%m(rijﬂ&fér%c ch Pﬁ:ﬂfaﬁtiﬂ?ﬁs@; R 8GO nd etvg‘lﬁat%jnr st
i nterference communication and second I nterference communication are based

5. 11 ansm Popgues P B Tt b HETER b acde s BEREOH Hfodintor 1<

nodi fied as a function of the first interference comuni cati on and the
second i nPr@sFIErcete BideRrRdei cat i on.

12. The apparatus of claim 11, the first evaluation procedure utilizes a first limit to manage
transmission of the first interference communication and the second evaluation procedure utilizes
a second limit to manage transmission of the second interference communication, the first limit

and the second limit are independent.

13. The apparatus of claim 9, the processor further executes instructions for:

determining the first interference communication as a function of long-term interference
level; and

determining the second interference communication as a function of short-term

interference level.



11. The apparatus of claim9. the processor further executes instructions
for: determning the first interference comrunication as a function of a
first evaluation procedure for the interference data; and determ ning the
second interference conmmunication as a function of a second eval uation
procedure for the interference data, the ¥4 rst eval uation procedure and the
second evaluation procedure are independent. 12. The apparatus of claim 11,
the first evaluation procedure utilizes a first limt to manage

t ransm ssi th Tat apeatds ofstlaimrit, éref festerheenet ontwsighaat foomrassndstiteoSietofacknce

eval uati on procedure utilizes a second limt to manage transm ssion of the
second i Nt RIGRRAANCENCOEHRLONE Blidn@Elis & RBodroé Sdsighin@hichaidl the second limt are
i ndependent. B. The apparatus of claim9, the processor further executes
instructions for: determning the first interference conmmunication as a
function of long-terminterference |evel; and determ ning the second
interference communi cation as a function of short-term interference |evel.
32 14. The apparatus of claim9, the first channel is designated for
transm ssion of interference information and the second channel is a
resource assi gnnment channel



