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l'ink and/ of recgiyg data on the forward |ink. This may be achi eved by

[0002] The present disclosure relates generally to communication, and more
specifically to techniques for mitigating interference in a wireless communication

system.

II.  Background

[0003] Wireless communication systems are widely deployed to provide various
communication services such as voice, video, packet data, messaging, broadcast, etc.
These wireless systems may be multiple-access systems capable of supporting multiple
users by sharing the available system resources. Examples of such multiple-access
systems include Code Division Multiple Access (CDMA) systems, Time Division
Multiple Access (TDMA) systems, Frequency Division Multiple Access (FDMA)
systems, Orthogonal FDMA (OFDMA) systems, Single-Carrier FDMA (SC-FDMA)
Systems, etc.

[0004] A wireless multiple-access communication system can concurently
communicate with multiple terminals on the forward and reverse links. The forward
link (or downlink) refers to the communication link from the base stations to the
terminals, and the reverse link (or uplink) refers to the communication link from the
terminals to the base stations. Multiple terminals may simultaneously transmit data on

the reverse link and/or receive data on the forward link. This may be achieved by
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transm ssyvones@mBsieach |ink to be orthogonal to one anotber/usrososvere
frequency amdior code domain. [0005]On the reverse link, the

transm ssions fromterm nal s comuni cat 'gng with different base
stations are typically not orthogonal t& one another. Consequently,
each termnal may cause interference to other term nals conmunicating
wi th nearby base stations and may al so receive interference from
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| onger tine i.nierval. The .fast OSI indications may be generated based
on shor t - t 8FHATE FAGEVEHERPY B e, which may be obtained by
averaging interference over a smaller frequency range and across a
shorter tine interval. Atermnal nmay adjust its transmt power based
on the regular and fast OGSl indi catSEMMARYved from nei ghbor
sectors. [OOOSLI n one design, a sector nmay determne nmultiple fast
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one subzone. Each report may be encoded to obtaj.n.code bits, which
may then b&¥elPeds ke B?Cf%&mf%mnaﬁ?é%ﬁag@?twss%ma gre
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with all fast OSI indications in the report set to zero to indicate

| ack of hi gieludetaregulee Q8 indicative oul fasts@Bhthdimgtiend z S seguibhniGSIahdioetion

a report t %1&9%6 é’ggel%%%%aggg %141' ?(I):;l%-l—- EHTSLZangl%/gGO ?n %r%grence, which may be obtained by
averaging interference over a larger frequency range and across a longer time interval.
The fast OSI indications may be generated based on short-term average interference,
which may be obtained by averaging interference over a smaller frequency range and
across a shorter time interval. A terminal may adjust its transmit power based on the
regular and fast OSI indications received from neighbor sectors.
[0008] In one design, a sector may determine multiple fast OSI indications for
multiple subzones, with each subzone corresponding to a different portion of the system
bandwidth. At least one report may be generated for the fast OSI indications, with each
report including at least one fast OSI indication for at least one subzone. Each report
may be encoded to obtain code bits, which may then be mapped to a sequence of
modulation symbols. A sequence of modulation symbols of zero values may be
generated for each report with all fast OSI indications in the report set to zero to indicate

lack of high interference in the corresponding subzones. This allows a report to be



070719 3 transmitted with zero power in a likely scenario. A regular
OSl i ndi o covs/ase3 al so be determined and transmtted. pOD@Stdogozn®
design, a vex7md nal nmay receive at | east one fast OGSl indication for

at | east one subzone and nay deternmine ijts transmt power based on
the at | east one fast OSI indication. At |east one delta may be

mai ntai ned for the at | east one subzone and nay be adjusted based on
the at |l east one fast OSI indication. Transmt power for a reference
(e.qg., pil sepseifahieth seag poucdatadialnseenpas ed toguler @8biudicgbpn praveso be
control. T ] or each subzone may then be determ ned
based on tﬁgtelgg@?‘g%%trr%&es%bzone and the transmt power for the

ref erence ¢oE0Nel . In[dR1dRkar & ciimiad pegtscandaf leadt whe $aso O hirdication for at
di scl osure_are described in further detail bel ow. BRI EF DESCRI PTI ON
OF THE DRAWRPRIGY BhTaxFnd Mey SRSHBING i trasmasPodsibasndcen themt dgast eng fast

[0012] FI G O%Isiﬂtﬂ‘é‘ﬁiofﬁogéfﬁﬁé%tgﬂg?egélg%gﬂérlﬁain{a%%iz hie at%ea%b%s@z&%%{d

control mechani sm a process for transmtting
i ndi cat i onsiay] B0ddypFtdhased sinothve adheaapmar fasUOST arditati@ns Mthhdnmg pOBkr for a

i ndi cations.. [0016] FI 6 sho a progcess.faqr, receivjng, OSI
|l cat | ondereleges i Bloy EHBRL T s ferainsd beb $b R iogp agver control.
i ndi cat i onghelt@RIBk fblrer Br ShMRIbIoR! 88K tHh 38TRAAMeA bh&UBn 8k dadrd: We:
sectors/base stations.

subzone and the transmit power for the reference channel.

[0010] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG. 1 shows a wircless communication system.
[0012] FIG. 2 shows a superframe structure.
[0013] FIG. 3 shows a power control mechanism.
[0014] FIG. 4 shows a process for transmitting OSI indications.
[0015] FIG. 5 shows an apparatus for transmitting OSI indications.
[0016] FIG. 6 shows a process for receiving OSI indications.
[0017] FIG. 7 shows an apparatus for receiving OSI indications.

[0018] FIG. 8 shows a block diagram of a terminal and two sectors/base stations,

DETAILED DESCRIPTION

[0019] FIG. 1 shows a wireless communication system 100, which may also be
referred to as an access network (AN). The terms “system” and “network” are often
used interchangeably. System 100 includes multiple base stations 110, 112 and 114 and
multiple terminals 120. A base station is a station that communicates with the
terminals. A base station may also be referred to as an access point, a Node B, an
gvolved Node B, etc. Each base station provides communication coverage for a
particular geographic area 102. The term “cell” can refer to a base station and/or its
coverage area depending on the context in which the term is used. To improve system

capacity, a base station coverage arca may be partitioned into multiple smaller areas,
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may i npl enment ancag\' o technol ogy such as cdna2000, Universal
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in mich of kP go¥1 2R AP0 BEEH BbS3008LIREEPRU®, ctc. UTRA and E-UTRA are
described in documents from an organization named “3rd Generation Partnership
Project” (3GPP). ¢dma2000 and UMB arc described in documents from an
organization named “3rd Generation Partnership Project 2” (3GPP2). These various
radio technologies and standards are known in the art. For clarity, certain aspects of the

techniques are described below for UMB, and UMB terminology is used in much of the
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entitl ed w@hgmsiosas Layer for Utra Mbil e Broadband (UI\B)T/HSIOOS/050179
Interface 88w fication," and 3GPP2 C S0084002, entitled "Medium
Access Control Layer For Utra Mbile Br oadband (UMB) Air Interface
Speci fication,"” both dated August 2007 gnd publicly avail abl e.
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[ 0027] The Sys y sup hy I tre ansm ssi
Wth 0 through 24, Each PHY frame may carry traffic data, signaling, pilot, etc.

[0026] In one design, the superframe preamble includes eight OFDM symbols with
indices of 0 through 7. OFDM symbol 0 comprises a Forward Primary Broadcast
Control Channel (F-PBCCH) that carries information for deployment-specific
parameters. OFDM symbols 1 through 4 comprises a Forward Secondary Broadcast
Control Channel (F-SBCCH) that carries information for sector-specific parameters as
well as a Forward Quick Paging Channel (F-QPCH) that carries paging information.
OFDM symbols 5, 6 and 7 compnise time division multiplexed (TDM) pilots 1, 2 and 3,
respectively, which may be used by terminals for initial acquisition. TDM pilot 1 is

used as a Forward Acquisition Channel (F-ACQCH). A Forward Other-Sector-
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be fixed or configurable values. For example, L may be equal to 64 or 128, and S may
be dependent on the system bandwidth.

[0029] FIG. 2 shows a specific frame structure design. Other frame structures may
also be used to send traffic data, signaling, pilot, etc. The system bandwidth may also
be partitioned in other manners.

[0030] Each sector may receive transmissions from terminals within the sector as
well as transmissions from terminals in other sectors. The total interference observed
by each sector is composed of (i) intra-sector interference from terminals within the
same sector and (ii) inter-sector interference from terminals in other sectors. The inter-
sector interference is also referred to as other sector interference (OSI) and may be
mitigated as described below.

[0031] In an aspect, each sector may determine and transmit OSI indications that
convey the amount of interference observed by that sector. An OS] indication may also
be referred to as an OSI value, an OSI indicator, an interference indicator, etc. In one

design, each sector may generate and transmit the OSI indications shown in Table 1.



7 Table 1 OSI Description Regular OSI |ndication Convey inter-sector
I nt erf er ev@eoosdsgiaged over a | arger frequency range (e.gerusles/esiior e
syst em bandwwdt h) and across a longer time interval (e.g., one
superfrane). Fast OSI |ndication Convey,/,i nter-sector interference
averaged over a smaller frequency range’(e.g., one subzone) and
across a shorter tinme interval (e.g., one PHY frame). [0032]For
clarity, the generation of OSI indications by one sector 112 is
descri bed bel ow. Sector 112 may estin@tddetlhe interference observed by
that sector_on different tinme frequency resources. The interference

may be qucmtlftgj by an interference- overtmgh,qﬁ{w,( M) or sone other
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. range (e.g., one subzone) and across a shorter time interval (e.g., one
Indication
PHY frame).

{0032] For clarity, the generation of OSI indications by one sector 112 is described
below. Sector 112 may estimate the interference observed by that sector on different
time frequency resources. The interference may be quantified by an interference-over-
thermal (IoT) or some other quantity. loT is a ratio of the total interference power
observed by a sector to the thermal noise power. Sector 112 may average the
interference over the entire system bandwidth and across a superframe to obtain a long-
term average of the interference. In one design, sector 112 may compare the long-term

average interference against a set of thresholds to determine a regular OSI indication, as

follows:
2 if Th2< Interference, g om (1) »
Regular _OSI(n)={"1' if Thl<Interference,, .. (n)<Th2 , Eq(1)
0 if Interference,,, (7)< Thl ,

where Interferenceiongerm(?2) is the long-term average interference for superframe n,
Th1 and Th2 are thresholds for generating the regular OSI indication, and
Regular_OSI(#) is the regular OSI indication for superframe #.

[0033] The Th1 threshold may be set to a target operating point for sector 112 or the
system. The Th2 threshold may be set to a higher value used to detect excessive
interference at sector 112. In this case, the regular OSI value may be set to ‘0’ to
indicate low inter-sector interference, to ‘1’ to indicate moderate inter-sector
interference, and ‘2° to indicate excessive inter-sector interference. The regular OSI
indication may also be generated in other manners and may comprise any number of

bits of information.
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1" if Interference, ... (n,nt,5)=Th3 ,
Fast_ OSI(n,m,s) = Eq(2)
'0" if Interference (n,m,s)<Th3 ,

short-term,

where Interferencegornterm(#,71,5) 1s the short-term average interference for subzone s in
PHY frame m of superframe »,
Th3 is a threshold for generating the fast OSI indication, and
Fast_OSI(n,m,s) is the fast OSI indication for subzone s in PHY frame m of

superframe #.

[0035] In the design shown in equation (2), the fast OSI indication is sct to ‘17 if the
short-term average interference is equal to or greater than the Th3 threshold and to ‘0°
otherwise. The fast OSI indication may also be generated in other manners and may
comprise any number of bits of information. The thresholds may be selected such that
Th3 > Th2 >Thl. In this case, the fast OSI indication may be used to control the tail of
the interference distribution when high interference is observed at sector 112. Sector
112 may observe different amounts of interference on different subzones and/or in
different PHY frames and may generate different fast OSI indications for different
subzones in different PHY frames.

[0036] In general, the regular and fast OSI indications may be determined based on
any interference metric and any function. A function of the measured interference over
different time frequency resources may be used to generate the OSI indications, as
described above. In another design, a function of the average and maximum
interference measured over different time frequency resources may be used to generate
the OSI indications. This function may be especially applicable for the fast OSI
indications,

[0037] The regular OSI indication may convey the overall interference observed by
sector 112 over all or a large portion of the system bandwidth and across an extended

period of time (e.g., a superframe). The regular OSI indication may be used for power



8 [0034] Sector 112 may al so average the interference over each
subzone avol2&8/08s83 a PHY frame to obtain a short-term aReEr/aspaoidsol e
I nterfereng®’19 n one design, sector 112 may conpare the short-term
average interference against a thresholg to determ ne a fast OSI

i ndi cation, as follows: Fast_OSI(n,tn,$)y="1" if
Interferenceshormern(n,tn,$)Th3 , Eq (2) '0" if Interferencesste(ll
in, s)< Th3 , wher e Interferenceshort tean,m$) is the short-term

aver age i nP@HT el OF HrANK JBERRYS 40 ineigbher F"r‘;&?fé Weoﬂas'fsg%mdﬁ%ﬁlﬁﬂ% may
IS St R gt easha s ebert G AR e o
in of sup ¢refayaiem bandh@ﬂﬁa}ldnntspmﬁieﬁmgrimsma\km(elgm Hfmaﬁ"am)( dhe fadnedSI
fast O8I i I iicca?ignils? Pnalysbe usedtf%r powezl' controei by specific terminals in neighbor sectors
operating in subzones and PHY frames with high interference.
[0038] Sector 112 may also estimate interference from terminals in specific
neighbor sectors and may generate fast OSI indications for specific neighbor sectors.
The terminals in each neighbor sector causing high interference, as indicated by the fast
OSI indication for that neighbor sector, may reduce their transmit power to mitigate
interference to sector 112.
[0039] In general, fast OSI indications may be generated for different subzones,
different PHY frames, different neighbor sectors, etc., or any combination thereof.
Different regular and/or fast OSI indications may be grouped together for a subzone, a
subzone and sector combination, etc. For clarity, the following description is for the
design in which fast OSI indications are generated for each subzone in each PHY frame.
[0040] Sector 112 may transmit the regular OSI indication on the F-OSICH in
various manners. It may be desirable to transmit the F-OSICH over a large coverage
area so that the F-OSICH can be decoded by terminals not served by sector 112, It may
also be desirable for the F-OSICH to have the same coverage as the TDM/acquisition
pilots, which may penetrate far into neighbor sectors. It may further be desirable for the
F-OSICH to be decodable without requiring additional information regarding the
transmitting sector (e.g., other than pilot pseudo-random (PN) information). These
requirements may make the transmission of the F-OSICH expensive in terms of the
required transmit power and/or time frequency resources and may limit the rate at which
the F-OSICH can be sent.
[0041] In one design, the F-OSICH is sent in TDM pilots 2 and 3 in the superframe
preamble, as shown in FIG. 2. The regular OSI indication may modulate the phase of
TDM pilots 2 and 3. In one design, the regular OSI indication may take on a value of 0,
1 or 2 and may modulate the phase of the TDM pilots by 0, 2n/3 or 4%/3, respectively.
The TDM pilots may be sent with sufficient transmit power in order to penetrate deep

into the neighbor sectors. By embedding the F-OSICH in the TDM pilots, the regular
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average interference exceeds the Th3 threshold, which may be higher than the highest
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indication being set to ‘1’ may be low whereas the likelihood of the fast OSI indication
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frequency resources may be used for the fast OSI indications that are actually

transmitted. The manner in which the fast OSI indications are transmitted may be
selected based on a tradeoff between various factors such as transmit power, resource
usage, coverage, reliability, etc.

[0048] On the reverse link, each terminal may be allowed to transmit at a power
level that is as high as possible while keeping interference to within acceptable levels.
A terminal located closer to its serving sector may be allowed to transmit at a higher

power level since this terminal will likely cause less interference to neighbor sectors.
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Pocy + Psggp if PC bit="1",

Poerr = Eq (3)
P — Pagp if PC bit="0' ,

where Pgrer is @ power control step size in units of decibels (dB), and

Ppicr s the transmit power of the R-PICH for each modulation symbol.

[0052] The closed-loop power control adjusts the transmit power of the R-PICH to
achieve the desired received signal quality for the R-PICH. The closed-loop power
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FPoper s = Prenr + Delta . + Boost , Eq(4)
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where Deltas ;s 18 a fast delta for subzone 5 in HARQ interlace i,
Boost is a boost in transmit power for a current HARQ transmission, and

Popcy is the transmit power of the R-ODCH for each modulation symbol.

[0055] In the design shown in equation (4), a fast delta may be maintained for each
subzone s in each HARQ interlace i of interest. Each packet may be sent on the R-
ODCH in a particular subzone of a particular HARQ interlace. The delta applicable for
each packet may then be used to determine the transmit power for that packet. The
Boost may be a zero or non-zero value and may be the same for all HARQ
transmissions or different for different HARQ transmissions. The transmit power of the
R-ODCH may also be determined based on other factors such as quality of service
(QoS), etc.

[0056] In one design, cach fast delta may be updated based on the fast OSI
indications for the subzone in the PHY frames for the HARQ interlace for that fast

delta, as follows:
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each fast qeint durag NsEodH @htned hasseigsion and for agrssfgled HARQ interlaces. A
decision to adjust the fast delta may also be based on buffer size, etc.

[0058] The fast delta may be constrained to be within a range of values, as follows:

Delta_ ;. it Delta,, > Delta_,; ,
Delta, ,, =< Delta;,., if Delta,, <Delta, , Eq (6)
Delta,.;,  otherwise

where Dellaymy ;s 18 @ maximum value for Deltay.; s, and

Deltamin ;s is a minimum value for Delfay ;.

[0059] The minimum and maximum values for the fast delta may be selected to
achieve good performance and may be fixed or configurable values. For example, the
minimum and maximum fast delta values may be set based on the dynamic range of the
received signal, the amount of intra-sector interference at the serving sector, etc.

[0060] Terminal 120x may identify neighbor sectors to include in the monitor set
for each subzone based on various metrics. In one design, terminal 120x uses a channel
difference metric, which is the difference between the channel gain of a neighbor sector
and the channel gain of the serving sector. The channel gain of each sector may be

estimated based on the TDM pilots, other pilots, pilot quality indicator (PQI), and/or
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al so be based ofilfBive&ransyzBoweiress is the transmit power for the serving sector,

RxPower; is the received power for neighbor sector j,
EffectiveTransmitPower; is the transmit power for neighbor sector j, and

ChanDiff; is the channel difference for neighbor sector ;.

[0061] The channel gain for a sector is equal to the received power divided by the
transmitted power. The channel difference for neighbor sector ; is equal to a ratio of the
channel gain for the serving sector to the channel gain for neighbor sector j. Terminal
120x may add neighbor sector j to the monitor set if ChanDiff; is less than or equal to an
add threshold. This criterion may ensure that the received signal strength for neighbor
sector j is sufficiently strong and that the fast OSI indications from sector j can be
reliably received. Terminal 120x may likely cause significant interference to only the
neighbor sectors in the monitor set and may thus adjust the fast delta based on only the
fast OSI indications from these sectors.

[0062] Terminal 120x may update a slow delta based on various factors such as the
regular OS] indications received from neighbor sectors in a monitor set, the channel
differences for the neighbor sectors, the current transmit power or PSD, etc. Terminal
120x may determine a decision variable for each neighbor sector based on pertinent
factors for that sector. The decision variable may indicate whether or not to adjust the
slow delta and/or how much to adjust the slow delta. Terminal 120x may compute a
weighted decision for all neighbor sectors in the monitor set based on the decision
variables and the channel differences for these sectors. Terminal 120x may then adjust
the slow delta based on the weighted decision. The slow delta may be sent back to the
serving sector and may be used along with other information by the serving sector to
determine C/I values for new assignments for terminal 120x.

[0063] In general, terminal 120x may adjust the slow and fast deltas based on the

same or different sets of parameters and with the same or different algorithms.
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where averageloT is an average interference-over-thermal (IoT) at a neighbor sector,
pCoT is a received carrier-power-over-thermal (CoT) for the reference channel
as measured at the neighbor sector, and

maxloTRise is a maximum allowable rise in IoT at the neighbor scctor.

[0065] If the imitial delta value from equation (8) is smaller than a minimum delta
value, Deltay,, then the maximum supportable bandwidth, W, may be reduced such

that:

averageloT +(W, W, .. )* pCoT * Delta
averageloT

i < maxloTRise Eq (9)

where W, is the total system bandwidth. The maximum supportable bandwidth may
be sent to the serving sector and used to assign bandwidth to terminal 120x.
[0066]  If terminal 120x is assigned a particular bandwidth, #, then the initial delta

value may be computed such that:

averageloT + (W /W, )% pCoT * Delta
averageloT

< maxloTRise . Eq(10)

[0067] The amount of interference at the beginning of each transmission burst may
be controlled by limiting the initial maximum supportable bandwidth 7. based on the
current delta value. This W, may be computed using equation (10), with #
representing Wye. Terminal 120x may send W, to the serving sector, which may
gradually increase the bandwidth over subsequent assignments to allow enough time for
the fast OSI indications to adjust the delta value.

[0068] The initial delta value may also be determined in other manners and may be

referred to as open loop adjustments. In one design, terminal 120x may make open loop
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comparison results. A transmit processor 314 may process and transmit the PC bits as
well as pilot, traffic data, and signaling on the forward link (cloud 352). Terminal 120x
may receive the PC bits from sector 110. A PC bit processor 360 may detect each
received PC bit and provide a corresponding detected PC bit. A unit 362 may adjust the
transmit power of the R-PICH based on the detected PC bits from processor 360, ¢.g., as
shown in equation (3).

[0071] For outer loop 304, neighbor sectors 112 and 114 may receive transmissions
on the reverse link. At each neighbor sector, a unit 320 may estimate the inter-sector
interference observed by that sector from terminals in other sectors. A unit 322 may
generate regular and fast OS] indications based on the estimated interference, e.g., as
shown in equations (1) and (2). A transmit processor 324 may process and transmit the
regular and fast OSI indications on the forward link to the terminals in the other sectors.
Processor 324 may also process and transmit pilot, traffic data, and signaling. Each
neighbor sector may also forward the OSI indications to nearby sectors for transmission

to the terminals in the nearby sectors. At terminal 120x, an OSI processor 380 may
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Paraneters that may be different for sl and fast delta adjustnents
may include up and down step sizes, decision thresholds, etc.

[ 0064] The initial values of the fast and sIOM/deItas may be

determ ned in _various nmann e desi an initial delta value
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other parameters. A unit 386 may determine the transmit power of the R-ODCH based
on the transmit power of the R-PICH, the deltas, and/or other parameters, e.g., as shown
in equation (4). A transmit processor 364 may use the transmit power of the R-ODCH
for data transmission to serving sector 110.
[0072]  For clarity, delta-based power control using the fast delta adjusted based on
the fast OSI indications has been described above. The transmit power of terminal 120x
may also be adjusted with the regular and fast OS] indications based on other power
control algorithms.
[0073] FIG. 4 shows a design of a process 400 for transmitting OSI indications.
Process 400 may be performed by a sector/base station. Multiple OSI indications for
multiple subzones may be determined, e.g., in each frame, with each subzone
corresponding to a different portion of the system bandwidth (block 412). These OSI
indications may correspond to the fast OSI indications described above. For block 412,
the interference observed by the sector due to terminals in neighbor sectors may be
estimated. The estimated interference may be averaged over each subzone to obtain an
average interference for that subzone. The OSI indication for each subzone may be
determined based on the average interference for that subzone. Each OSI indication
may comprise a single bit that may be set (i) to a first value (e.g., ‘1) if high
interference is observed in a corresponding subzone or (ii) to a second value (e.g., ‘0%) if
high interference 1s not observed in the corresponding subzone.
[0074] The multiple OSI indications may be processed for transmission, e.g.,
broadcast to terminals in neighbor sectors (block 414). For block 414, at least one
report may be generated for the multiple OSI indications, with each report including at
least one OSI indication for at least one subzone (block 416). For example, each report
may include four OS] indications for four subzones. Each report may include four bits
for the four OSI indications and may be encoded to obtain code bits, which may be
mapped to a sequence of six modulation symbols (block 418). A sequence of six

modulation symbols of zero values may be generated for each report with all four OSI
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in each superframe based on a long-term average interference over the system
bandwidth and across the superframe (block 420). The regular OSI indication may be
determined based on at least one first threshold for comparing the long-term average
interference. The multiple OSI indications may be determined based on at least one
second threshold that is higher than the at least one first threshold. This may result in
the multiple OSI indications being less likely to be set than the regular OSI indication.
The multiple OSI indication may be transmitted at a first rate (e.g., cach frame) and over
a first coverage area (block 422). The regular OSI indication may be transmitted at a
second rate {e.g., each superframe) that may be slower than the first rate and over a
second coverage area, which may be wider than the first coverage area (block 424).
10076] FIG. 5 shows a design of an apparatus 500 for transmitting OSI indications.
Apparatus 500 includes means for determining multiple OSI indications for multiple
subzones (module 512), means for processing the multiple OSI indications for
transmission (module 514), means for generating at least one report for the multiple OSI
indications (module 516), means for encoding and symbol mapping each report to a
sequence of modulation symbols (module 518), means for determining a regular OSI
indication for the system bandwidth (module 520), means for transmitting the multiple
OSI indication (module 522), and means for transmitting the regular OSI indication
(module 524).

[0077] FIG. 6 shows a design of a process 600 for receiving OSI indications.
Process 600 may be performed by a terminal. At least one OSI indication for at least
one subzone may be received, with each subzone corresponding to a different portion of
the system bandwidth (block 612). The at least one OSI indication may be received
from at least one neighbor sector in a monitor set. The monitor set may be updated
based on channel gains for neighbor sectors and channel gain for a serving sector,

[0078] Transmit power {(e.g., for a data channel) may be determined based on the at
least one OSI indication (block 614). For block 614, at least one delta for the at least
one subzone may be adjusted based on the at least one OSI indication (block 616). The

delta for each subzone may be (i) increased if all OSI indications for the subzone
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may al so forward the OSI indications to nearby sectors for
transni ssi 6amp@atiotberoli nals in the nearby sectors. At term nal
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sector/base station 110, and neighbor sector/base station 112 in FIG. 1. At sector 110, a
transmit processor 814a may receive traffic data from a data source 812a, signaling
(e.g., PC bits) from a controller/processor 830a, and/or assignments of time frequency
resources from scheduler 834a. Transmit processor 814a may process (e.g., encode,
interleave, and symbol map) the traffic data, signaling, and pilot and provide

modulation symbols. A modulator (MOD) 816a may perform modulation on the



070719 18 receive the regular and fast OSI indications fromthe

nei ghbor Yé@2#3/08614hd provi de detected OSI val ues. A chaPfEISH88PET0r
382 may def®Hi ne the channel difference for each nei ghbor sector
based on pilot and/or other transmi ssiogps. A unit 384 may adjust the
sl ow and fast deltas based on the detected OSI val ues, the channel

di fferences, and ot her paraneters. A unit 386 may determ ne the

a0 T el v

equation (4]8a Maf cambfibis @IQOCRISAE t3SthldR Y tﬂl@rtdn@rﬁiﬁbﬁ ey o@but
the R-ODCH for dgta trans(r%g(s)m on to ser(\ﬁgangiﬁgg%t or 110. ;E?For

clarity, déﬁllp&a%g@dfﬁ%%@fwé@ﬁfﬂbﬂlg%d gl ﬁ@yﬁawnwttpéveoﬂwe@aa 820a.
based on t t . i8d T
Cransm { pURBTor bRk 15 hiS SR BRclSRAEH 5P ARG & Biingls

and fast Osrveéddiy aattonns2 baEedtreﬁﬁcoddﬂermm\Mg, aahpiled may @}@rprbhﬂsed by a
[0073]FIG 4 shows a deS| ?%%iocess 400 for transmtting

[ ndi cat | on&aSRIbEREEALI T b ¢ mefiuforsS 10be esditiRpsd bé/taaitrwmitfer
Ml tiple %hﬂj ;AHB g@ﬁgngﬂé%@gran%{ehgggﬁnﬁubzones may be determ ned,

e.g., in eac rame, wth each zone corresponding to a different
portion of [4d88] sys%‘eh&rmlaahm(m n Gitkmek8 5218y rébhivs ehd8r-wamidirdadtigroubs from

) oo eoERR PuHE LSk SRl ShEsh BB ASSERl RS SR B8]

nei ghbor - S@SE OfielTBYpRE), B5HhEBHEY; anfBSt) IREETed Hgﬁarlffﬁfn?ﬂﬁténﬂﬁa%zbﬁd
aver aged over each subZone to obtain aR average inteérference for that

subzone. Thevasl sanpécani demédriaten (RENIH2DRE0 mey rafodest dmnddwatiobagethe

h f t ha d
compr o asaiigt (4 tof ARG VRl SHRPP G ma v Rk BRI 35 WY

‘1) if hi gfbcesst @rdf esrye{va)e dbr&a@hﬁi@fﬁ&’@&vb narm ER6H©SBO RGinBEl esﬁhmaepﬁwlde
(ii) to a second valu high interference is

observed i Acgoqed d@?ar@swﬁm W@éﬁz@wbprqvmdqcpﬁed mp@lﬂl}ﬂ éegasPC bits, OSI
i ndi cati O”ﬁldq@a%ogﬁ e&r)%‘?isc%ﬁﬁiolflef 658%2%2?5| on, broadcast to

termnals i n nel bor’ sectors For bI ock 414, at | east

one report [0G8g) be Qederavest fidk, atth@smitl pfroqebsr 8L maydbeitd ardsyrovdss traffic
each report, includi ng | e one. %I |nd| cation for at |east one .

subzone (bARKTOM @ da %awre&g?énaed sighehing ﬁm f»‘omwef Proceer § gLipndopgovide
i ndi cati ogg(m;lsf %umaﬁa%%gé a'?alﬁel?foﬁ‘ﬁgﬁlﬂ ﬁllelégﬁ'xbf)gl{égb'f&sofEﬁ'M

t he four I ndi cations and nay be encode to o tal
whi ch may E®Mpgpednd proa*ube:qumrwbipef Astiransmttier| 86 incay eprditiohnshd mhtpnﬂ@ths

418). A se nce of s | ati nbol s of zero, val ues
Gontr ar eq. 15 BURERE P EDEIE TR CTETal MRy Ropitisd Vi alfeRnd 32, °°
2008/ 08614 pdtfgTf US2003LG5QdcAS, QRO 4L Serdd andslgﬁéd %&eﬁmm 1800 ah@ other

indi cate |ack of high interférence in four correspondi ng
subzones. [@mm}samﬂebg repevegibyi anmnoaﬁmrpmdmonmbxsygccemebﬁﬁ@vdemddulw

be determ ed ach su erfr me based erm av

Ut ort or anig bt RO BRACLLA RIS, RRSES piefot 889 bRIALAY SAAURy
(bl ock 420 rodebedercegw ddta G@Sh dafaoh,lﬁlaeu@ Andrdycdied dRinekiME Reebnbsedprotesadr
| east one first threshold for conpari n%ét he | ong-term aver

i nterferenédd- Mé@rﬁmgt%pél&ldemdul@&r A mwwswéaf@éb%quwgrg%a@léﬂwbw
at least o g&.ﬂ%‘_ﬁzéd}f eshpldhel/ [J?otceésé §3@i’ ?’E{Qﬁl&&% %h s k538 imR9€120x
In In

first thres 'S may resu i cati1ons
bei ng | essbhsakleinytheGedmeveslﬁlgrtalhamalithe Ate;gllgfdfor Q&ltor nm clatnodiiatof I8d2b may
mul tiple OSI . indi atlon may bcg)tra mtted at a fir rate

SR Y

each franefStHAe Jie rintsrierenss Hee 8¢ o ngg gr. Pr‘i’?Fésﬁ’feg%ﬁbarmaY
C8l i ndi Ca%b&'?atgﬁye R8uILF Mt@ﬁqn@&a‘:ﬁnﬁ%ﬁ&ﬂ% rfl @stl(n?at&i intdtRfdhce.

superfrane)y that may be slower than the first rate and over a second
cover age at®88] whi Céntradlygrsieossisstes &3an 880ke ahilr 810 cowedge the egpefdsionckt
sectors 110 and 112 and terminal 120x, respectively. Memories 832a, 832b and 872

may store data and program codes for sectors 110 and 112 and terminal 120x,



[0076] FIG 5 shows a design of an apparatus 500 for transmtting OS
i ndi cat i 0¥ 200883&r4at us 500 i ncl udes means for det er mi ni HGI/RBI003/HI0479
0S| i ndi cafi%Hs for nultiple subzones (nmodul e 512), neans for
processing the nultiple OSI indicationsyfor transm ssion (nodul e
514), nmeans for generating at |east one report for the nmultiple OSI

i ndi cations (nDduIe 516) means for encodi ng and synbol mappi ng each

et or mi i S BEPRgT o8 Ao AR P oPes, HECRy BB SO B e

520), meansedidk 10112, Repdcheclilibhd phey &38loni Biginaels | Mid/dr il e pency
522), and neans for transmtti ng the regular OGSl indication (nodule

524) . [ 007TBPIEEs ® thnBumingldesi gn of a process 600 for receiving OSI
i ndi cat | O”fo 088} OCofR. ;?rgges n?%l@e I)@Féflfo?%b\?ano‘ﬁg Rdihns étr t%e?e%ﬁxﬁa{?gs

OSl i ndication for at eas one su e receive

subzone codewsipedbéni. tEbra:xdnf)Ifegapleaﬁéssﬂogiﬂa@ﬂa}mﬁnﬁlhﬁeﬁmlt§Gﬁ@aﬁtﬂm 8itin
(bl ock 612 The at l.east one OSI indication nmay be received from at

| east one AEFghFwrSesdrg sretqry 19. Fapreser 838b m&VH@HJIWIFGW%ég ARdfopel2 in
updat ed baggd, 9%1(:9@1@9@60%09%1& B el nggmr?s&%&wo@qq @aangrL &%tpgr

for a serving sector Transm for a data channe
may be det garcmessesj fdnaﬁedtecﬂmlqm desciiitedsherane E‘ﬁlcessmdB&&t $ WnafdibroB&2 may

614). For ck 614, at n ta f east ubzone
e be au; daemenai brl ARl fef Bt 3ot S pie DK 29 Byey
The del ta Lelo@ReRoRMOE0MSn TBY, BCadd/dr bikeF g?&%ﬁeé ffoxame Qéﬂmgues descrlbed
indications for the subzone WD 2008/ 086143PCT/ US2008/ 050179 0707

20 i ndi cat &etdetck of high interference or (ii) decreased if any OSI

i ndi cati on subzone i ndi,cat t erference

bower 1 or 0B 4 erit 8RR S UESIIR ditbe e RER T g BT A B or
power cont k@hsnhibdioe kyRd Blat nkiyehet ﬂf:ﬁﬂﬁlmﬁéd BOoNedmiR of A4S LBASN eIt MR¥s not
t hen be determ ned based on a delta for that subzone and the transmt

power for tHeireetepidircelizitannaredeisaird 62t) of poprgjerhetiae nedads Wrether
Gl i ndi Ca&é {?rc é’ﬁe&d(%‘%ecﬂo &ﬁg&% sz% E’Z%glﬁh&%géﬁ?%%ﬁ%éﬁegr@y ré’sromac‘es are

| east one ace ace

i ncl udi ng %Kﬁﬂ@ﬁrﬁﬁ@@ﬁ&s&hwma}bbe ass@gredemdrdmus@dfdmaﬂnﬁng détafamamsag@ss/
delta for each.subzone.in each interlace may be adj ust ed based on QSI
i ndi cati onélg%lé‘@ v et Fne frrguenay, BRIEE M4 q ol é?llna*é@ REMSHEY SHRCALEY S,

to determ pg ogﬁ IRRIE, BRANE Bthfepfesélﬁ}gesslglﬁa&ﬁﬁn Ikt gerﬁhﬂéﬂ%sz' ?s%ﬁrces

[ 0080] A regu ar I ndi cation for t em bandw
recei ved i W0@dth slipercthmagqes d¥dvebtd horsimi mapbmamplmayntb@byieammds For

based further an the regul ar i ndi at| o 11FI 7 sho

dosi gn of  AXANBaPATE IO IREY B drUAGN ER ni A EAr 1 GrBvers, SOttt o o
combination thereof. For a hardware 1mplementat10n, the processing units used to
perform the techniques at an entity (e.g., a base station or a terminal) may be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAS), processors, controllers,
micro-controllers, microprocessors, electronic devices, other electronic units designed
to perform the functions described herein, a computer, or a combination thereof.
[0092] For a firmware and/or software implementation, the techniques may be
implemented with code (e.g., procedures, functions, modules, instructions, etc.) that
performs the functions described herein. In general, any computer/processor-readable
medium tangibly embodying firmware and/or software code may be used in

implementing the techniques described herein. For example, the firmware and/or



paratu§%3 Iudes means for receiving at |east one_051 }

i ndi cati o Tm} feast one subzone (nodule 712), meanst§HS2008/050179
detern1n|n8 “ansni t power based on the at | east one OSI indication
(rmodul e 714), nmeans for adjusting at |ez®t one delta for the at |east
one subzone based on the at |east one OSI indication (nodule 716),
means for determning the transmt power for a reference channel

based on c I r I f3)

dot or i i e TP g e f 8 esiy (C B P o 3350 B0 2 in F1G

t hat subzomed amztuteldé:)yt # prusedsor (eogueprotasort $8day &F0br @rR7@).c Mae nmlmc(r;mdu'l i

720). [0082 The s ih FIGS. 5 and 7 ri se SSOor s,
ookt 1 oni cEnDBGEBRE M ERR i PEOCESer SN HID AP OE SO RFa et and/or

| ogi cal ci %&&W&r‘é odEMRYY 8Ro Rl SGored Yh Badsb e BILR]
[0083]FIG 8 shodg a bﬁgckedlad?gnlof a esggﬁ of &?esﬁgﬁéﬁ Ed%glmwhzm

serving secandprmesessgeemoryrRAN), readebnie inghrivoy (R@bondrbraletile trandopnacke s

traffic daPhiTomaRAVY eareEraloreRiRtR ity (SR il sruhi

a control | ROV GEEPROM S BOASHRAR Ry, Fespipg MR ESmPict WiskE CD) MURM G rsatile
resources from schedul er 834a. Transmt processor 8l4a may process

(e.g., encdie, DVrH)emagwé‘ orgapdicalydpostonap feYing oft afhe eodganay be executable
signallng P, | At S I

(MD) 81 Gabﬁancgle %og%%%g@ﬂ%\f /ﬁ%ﬁggg(%pﬂ i %Led 8@% é/a[&pé) tiFe c@anRtngn%E&rsor(s) to
2008/ 08614 pRUMAUGRAOB4PEEI 6Dt FOrctdnality Wosbiibad hewirsybol s (e.g., for
OFDM) and p ovi de qutput, chips., Atransmtter (TMIR). 818a ma

condi ti ons (§#34  HhsnRisyious ée%ﬁatl@go ﬁ’ﬁ’;ﬂ@ofl‘?ﬁ“f‘?r 181 R"@Y‘de%ﬁdef@ﬂ?{%ﬁw&@c@m
the output sﬁhb@ﬁl ﬁ@%rtgte'?ﬁﬁk%to% e Hfér(%%d'é%‘uﬁ n{fal%tg dlﬁx\moﬁpt (fi)s%losure
transmtted via an antenna

process trafillibe rdatily snpdresi g:mzdiqsngkn‘iled in einmnu,azkmi ‘dnergeﬁehd:)pnmplbmﬂeﬁned

112. The traffic data, and roce ssed

ransm't phecisGsr o Hhpie o gt i hgnEiitns atesie Hedt B st saees of
by a transge 4igsloftSPThafldhd HABRELE t1§ﬁotvfn?en@9d ﬁm)@ ﬂﬁﬁteQ%Q l‘t’he: BN Qgﬁ&ﬂnd
terminal 120x, an antenna 852 may receive the forward Iink sign

from sect oﬂssimd@nﬂbqilheramdblpio@stpldiwamh@d thecridest . scopa eosistant with the

(RCVR) 854 mm ndi t anplify, downconvert, and
digitize) 3m9&8§§3%%m?m6#%51%?@ﬁ#gﬁpzﬁﬁé ‘852 and provide sanples. A
denodul at or (DEMOD) 856 may perform denodul ati on on the sanpl es
(e.g., for OFDM and provi de synbol estinates. A receive processor
858 may pr (0¥4E ( WHATIS (HAIMERIS: dei nterl eave, and decode) the
synbol estinmates, prOV|de decoded data to a data sink 860, and
provi de decoded signaling (e.g., PCbits, OSl indications, etc.) to a
controll er/processor 870. [0086]On the reverse link, a transmt
processor 882 may receive and process traffic data froma data source
880 and signaling fromcontroller/processor 870 and provi de synbol s.
A nodul at or 884 may perform nodul ati on on the synbols (e.g., for

OFDM CDM etc.) and provide output chips. Atransmtter 886 may
condition the output chips and generate a reverse |link signal, which
may be transmitted via antenna 852. [0087] At each sector, the reverse
link signals fromterm nal 120x and other term nals may be received
by antenna 820, conditioned by a receiver 840, denodul ated by a
denodul at or 842, and processed by a receive processor 844. Processor
844 may provide decoded data to a data sink 846 and decoded signaling
to controller/processor 830. At serving sector 110, denodul ator 842a
may estimate the received signal quality for term nal 120x.
Control | er/ processor 830a may generate PC bits for term nal 120x
based on the received signal quality. At neighbor sector 112,

denodul ator 842b may estinmate the interference observed by the



[ 0088] Control | ers/ processors 830a, 830b and 870 nmay direct the
operation at sectors 110 and 112 and term nal 120x, respectively.
Menori es 832a, 832b and 872 may store data and program codes for
sectors 110 and 112 and term nal 120x WO

2008/ 08614 3PCT/ US2008/ 050179 070719 Z%Grespectlvely Schedul ers 834a
and 834b may schedul e term nals conmunicating with sectors 110 and
112, respectively, and may assign s and/or tine frequency
resources to the termnals. [0089] The processors in FIG 8 may
perform various functions for the techni ques descri bed herein. For
exanpl e, progeg;or 830a n%% lnglenent units 310.and/or 312 in FIG 3
for serving GPPafaiys eSS BPMIBEHH Ty SIS Rent  units 320 and/ or
322 in FIG 3tfeé onepaRbrbr speb@ed 112 and may perform process 400 in
FIG 4 and/or other processes for the techniques described herein.

Processor 8589 ®mna4¢dmhlp$wﬂwaweptﬁ’p|@ﬁ€ﬁ?ﬂ@oﬂ%8%rmémﬂ®ﬁ fopirewtinlgo
t hrough r g s 600
in FIG %ﬁgﬁgg “g?ﬁgfﬁﬁg &ﬁ g%g?%kﬂﬁg%ﬂﬁ¥%§§§&%gg%%? "her ei n.
[ 0090] The concpmcessftha:ma}uipbl@Sldedlcxtldaeﬂarhmnﬂnussmmy refer to
information qr transn155| n be transm.tted by a
termnal or 4°BH&ERE QfeigB% %%(Prgiicé%o%toﬂr?é/ ﬁlie?“ebanl kfllze fixed or
predet er ni nedo §elisitthe SAIGAE OSE rflicatibBor Iﬂ%rrh@l‘dﬁle sQ!SzdﬁEsi”lzﬁra ﬂla&@tu,rms
dedi cated to such transm ssions. Furthernore, tine frequ

resour ces ar é0 &sBwpit dheyregalap (ISd dadieaiion Tam (heriysigmshagduiil ﬁHP 6P°%§é€|te
for sendlp&w&qﬁ@nﬁ@ﬂmp§a§qg@s/ signaling. The tine frequency
resources may al so conprise frequency subcarriers, transm ssion
synbol s, and/aomembrtyepupled murhe atdeashomduptdsanm. t o ti me frequency
resources. [0091] The techni ques descri bed herein may be inpl enented
by various neans. For exanple, these techniques nmay be inplenented in
hardwar e, fi ravyeeppsaful WalckimOr, whet€iithdad le@dl dnbeir@Rbsor kO Eordigured to
har dwar e i npl ementation, the. processing units used to perforp1the
t echni quééeteamlr&nthérfwlflyle(@Sbmdwéﬂ%Ss@rstb%ﬂ%ﬁlPl%rsuzmé% Hi Rl iramass obé
i mpl ement.edi i Lhid RPRiAr nore application specific integrated
circuits]%ASICs digital signal processors (DSPs), digital signal
processi ng deV|ces (DSPDs), programmabl e | ogic devices (PLDs), field
progr ammabl e ?1gaIt 2 ar 51% 3 o(fllel:;um ? Wi %ﬁsgtr Rast GQR1 Iic%ess%ﬁ onfigured to
m cr o-contr ol processaors, el ect fonrc eJ’ ot Rt
el ect r oni &timhatet mted&ﬁ‘dngmeblseh&dwi @EEdlﬁltchﬁ tf) uaatihan n dﬁglﬁlj’oll kedobenrei o,
a conputer, or a co ation thereo [ 0092] For . a f| re nd/ or
sof twar e JSi3PEHHE 24 ‘&ﬂ OShendithm ide HapP uP%ﬁﬂe% thmelde
(e.q., prg&g@g&g§ functions, nodules, instructions, etc.) t hat
perfornms the functions described herein. In general, any
conput er/ processor -readabl e nmedi um tangi bly enbodying firmvare and/ or
sof tware code I [ t ' - ]
herci . For e4x%| agﬁalidﬁlg% c?a&weﬁgxﬁ%} gfrl‘cg of D GEPOAMES 18 S5 HhuP&RCko
average the estimated interference over each subzone to obtain an average interference

for the subzone, and to determine an OSI indication for each subzone based on the

average interference for the subzone.

5. The apparatus of claim 1, wherein each OSI indication comprises a single bit,
and wherein the at least one processor is configured to set the single bit for each OSI
indication to a first value if high interference is observed in a corresponding subzone, and
to set the single bit for each OSI indication to a second value if high interference is not

observed in the corresponding subzone.



WO 2008/ 086143PCT/ US2008/ 050179 070719 23 software code nay be stored
ina menory (e.g., menory 832a, 832b or 872 in FIG 8) and executed
by a processor (e.g., processor 830a, 830b or 870). The nenory may be
i npl enented within the processor or eggernal to the processor. The
firmvare and/ or software code nay al SO be stored in a

conput er/ processor -readabl e nmedi um such as random access nenory
(RAM, read-@n NQA: j .

(NVRAM) | pr ogr b s oF SRl ok, ety ? oor BLReRean Srimid o
PROM ( EERRGMe i aASkhatesivorisrferérico ppypr dies kystano hpadiddi toc oft@b) ¢ lehigyietnal

versatile disc.(DVD) ., magnetjic or optical ta,.st.or age .devjc efc.
The " code MREHENEERlrPrB Ry estral bt 5 RRFUBL AIRe B Toneiin
may causeavtdage tisifesdnee./ processor (s) to performcertain aspects of the
functionality described herein. [0093] The previous description of the
disclosure is provided to enable any person skilled in the art to
make or use Bhendi SedrASUGE claMArl, QMR Ml 4iCRks: ORS ptRedsBE iditEzARUIE
will be readily apparent to those skilled in the art, and the generic
princi pl esnefete atdepshencerenonidyr the nagpple &2bltindioatinas, sagh irertortorpsnpuisitigoait
departing_f nirite 0 e he di scl osure. Thus, the
discIosuggm¥§&%%$ﬁpﬁgéﬁﬁégl%éaﬁggrfﬁg?%a'to t he exanpl es and desi gns
described herein but is to be accorded the wi dest scope consi stent
with the principles and novel features disclosed . herein. [0094] T
|'S CLAI MED | %.- heypregafisys claim 71?"’%%1“3[36&%@9’{3§°I?18?Se\ﬁ/if?%lcé%1§n {attons or
communi cahhoRbzd@EPri sing: at | east one processor configured to
determne nultiple other sector interference (OSI) indications for
mul ti pl e subzones, each subzone corresponding to a different portion
of system banpdw . ' | indi i f )
transm ssi onté' %ghgqaerg}t% ﬁéagﬁ?égﬁﬂglf HP&IEB ?Jﬂj chatnllpgfr%g‘J’f %0?1} 'Itb ﬁg%slytg% g’n‘%1
bandw dt H)SI intlieatigransmd tvhelem thel 4tilpdse oShrdcadbe &t tanfighmed thmcodd ¢dchl e

subzones at af#irs_t.rate,b and éo tra%ﬁnit t he regular i ndication
for the SFRYBAT RIS P PPN £o8% BEh A 4P BoBFBiRet STERFSt HesiK iUt
and symbols for each report based on the code bits for the report.

10. The apparatus of claim 7, wherein the at least one processor is configured to
generate a sequence of modulation symbols of zero values for each report with all of the

at least one OS] indication set to a predetermined value.

11. The apparatus of claim 8, wherein the at least one processor is configured to
generate a sequence of six modulation symbols of zero values for each report with all
four OSI indications set to zero to indicate lack of high interference in the four

corresponding subzones.

12. The apparatus of claim 1, wherein the at least one processor is configured to

broadcast the multiple OSI indications to terminals in neighbor sectors.

13. The apparatus of claim 1, wherein the at least one processor is configured to

transmit the multiple OSI indication for the multiple subzones over a first coverage area,



a nenory coupled to the at | east one processor. 2. The appar at us
of claim1l, wherein the at | east one processor is configured to
determne the nultiple OSI indications for the nultiple subzones in
each frame of a predeterm ned durati o 3. The apparatus of claim
1, wherein the at | east one processor is configured to estinate
interference observed by a sector due to termnals in neighbor
sectors, AQtot QafdRlieig RBulbNOSTUbditAlR BPlthd RHGAYADSidlPbveNE second
mul ti pl e subzones based on the estimated interference. 4. The
appar at uscog¢rags areawaler han ithe firstdegerage dreast one processor i s
configured to average the estimated interference over each subzone to
obtain an average interference for the subzone, and to determ ne an
OSl i ndi cati dd. The apaecdius vbaleine 1 bahadinothe tah astvaicggecessot ¢ t@tfenad thor
t he subzope. . 5. The paratus of claim1, wherein h, CSI i
ndi cat; o e ie s SRORIGHIR bossdcoruHar Sl oe Rt e eadpr gheparing
Pr 0Cessorestigae@ Hhidtemst, bid &L HctbMEns OSB! O§PMdRBGIhsPabed Bl RREON
to a first value if hi ﬁ interference is observed in a correspondi ng
subzone, @ﬁdeq%délﬁﬁsmh&llgh%@a@ thy at 1¢ast onedubt togphaldhdi cation to a
second value if high interference is not observed in the

correspondi ng subzone. 25 6. The apparatus of claim 3, wherein
the at |east 16na nutlosk®svireless wonhurgeatied, dompagmpage t he esti mat ed

interference pver.the system bandwi dth to obtajn,a.l ang-term aver.age
interfer ence,d%EHBm_l“%g Wi ey S é‘ﬁui“ﬁ‘?rpeﬁcei %de’ﬂ‘ﬁ&aﬁmﬁ% H%‘ﬁt@%e
| ong- t er reuB¥ReA@EcH MbLdfe@bABERNding to a differtREpHAPREAIHSmHan&h AN 1,

wherein the at | east one processor is configured to generate at | east

one report f determmingg repppeOgpdicatnnciat themusters hanpdwidhornd conpri si ng
at | east one dndi.gat] ahsitohsatind; 0 b , - Thee
appar at us of pc §|Sr1n ,t V\herg?l% Ee)ggﬁnélg%gotrn% Eg‘lgrrpﬁtéi g%gﬁ? o%)?I C%(ﬁcat;gﬂ for
i ndi cat i drmsthigsiohour subzones. 9. The apparatus of claimS8,

wherein each r.eport. conprises four.bits for the four |. I ndicati.ons,
and wher o n CHETSD eaRORPlE b Sikicd s BrasSfseh i bt Pl e e Wi
report ofsubsihies bi 4 Srst extqbhaite egaer OB fudicatich spreRpRias e ArasSEUeN &s
of six nodul ation synbols for each report based on the code bits for

t he reporthe system bandwidth at asseenduatessioyrer dhagithe fust (ffar ei n the at | east
one processor is configured to generate a sequence of nodul ation

synbol s of zero values for each report with all of the at |east one
OSI i ndi cat i dif. $he method op cladet!éy whereid thaflefermining thelihultipheOShipdications

of claim@8, wherein the at |eas .pr.ocessqr is confiqured to
gener at e_cé)mgéla%se‘%eéeemé?m%i X %lgiﬂ&%ﬁégﬁgéiﬁﬁ‘%? o eilélﬁgpl\c?_g}l e By ©488ich
report Wwifidinedfla greduterfdbledidughitiont i ons set to zero to indicate |ack of

high interference in the four corrspondi ng subzones. 12. The
apparatus of claiml1l, wherein the at |east one processor is

configured t mbm&%%ﬁ%%gﬁs& e Ble ArodisGAd HRNu kB GSMnRLSodsD

nei ghbor sectors. ' . The apparatus 'of claim 1, wherein the at
| east onecopBIgssBWETAsg @b MasgometEprd for thesmitltipten@Shindidagibes, @8th report

| ndi cat i Q1,06 P THhL BPirSHBAENES aPILES ofe LitSle, COVer age area,

18. The method of claim 17, wherein each report comprises four OSI indications
for four subzones, and wherein the processing the multiple OSI indications further
comprises encoding each report to obtain code bits, and generating a sequence of six

modulation symbols for each report based on the code bits for the report.



26 and to transmt the regular OSI indication for the system

bandw dt h over a second coverage area wi der than the first coverage
ar ea. 14. The apparatus of claim1l, wherein the at |east one
processor is configured to determ ne {he regular GSI indication based
on at least one first threshold for conparing estimted interference,
and to determine the nultiple OSI indications based on at | east one
second t hresho| Bhh@hel dritaimt I8e wakrehL®s tprédessifd fBtmbpRSOS Mdications
15. A nethod for w reless comunication, conprising: determ nin

mul ti pl e Toethesconweises somprating ersemveacy ebpix madiletion wdolsor! 7 vilpesefor
subzones, 0, ' di t .o em
Dandw dt 1 e er oy P DS aRAGHbRPsa: & rlrd LA 1aBRb i ph rilarabil
bandwi dt hp therfdur corregpondizgsitprgneshe nul tiple OSlI i ndi cations and the
regul ar OSI indication for transm ssion, wherein the nultiple CSI
indication is processed to be transmtted for the multiple subzones
at a first rapeanapshrdtieror Qadlesd coaiphudifiiof Adonfiising: Processed to be
transmtted for the system bandwi dth at a second rate sl ower than the
first rate. means fog détpanipmgnpultipl ether fectos, infiksracn (PRD tidicetipnsnfatg
the. mi tigligpieBhuBilsC ahdiP N8 AATPLIRESorfto g1 £ dierbAlC p MDA | B Sy selih

i ndications for the nultiple subzones 1 n €ac rame of " a

pr edet er rhianddidthir at i on. 17. The method of claim 15, wherein the
processing the multiple .OSI indicati.on 0 ises generating at |east
one report fc‘}?ea%%r firgtfﬂti?lﬂ?ng aﬁ”?‘%%ﬁ‘ﬁf%ﬁg&%@iﬁ nge%gﬂ%wé%ﬂpﬁdsi ng
at | east onenfdehs forqirébdign theqhuldple! @SSidiRACorS WRE MREregular OST 8ndiddien
nmet hod of_ claim 17, wherein each report conprises four CSI

i ndi cat i dASTEFIEEr subzones, and wherein the processing the

mul tiple Ol i€ all ANgpkWdiNRLicRRTRE Bﬁ)%éssgcpﬁ)ol%! RhsBAER HERRHuIliRe
obtain code bits, and generating a sequence of siIXx nodul ati on synbol s
for each spegooes atiralwtiragm anthghecogidaiPEkinflisatiarhis prapsset to b@ Fransmitted fot 9.
The neth of . cl.aim 1 wherein th [ Qcessi the nultiple OSI

i ndi cat i g%ssyfg tﬁplt%aélglwéaghrrﬁtﬁ ng%nddgﬁéfoé%rﬁgniﬁesﬁlgﬂg%w of six nodul ation
synbol s of zero values for each report with all four OSI indications
set to zero indicate | ack. of high interference in_the four

cor r espondi né? J{J}lfz"’c?ﬁé‘?’fus of claip g0, vaaereip the, means fergletagminingthg multiple OSI
comuni Cafdidtioné YIRMptiSdsNtheans for determining the multiple OSI indications for the

multiple subzones in each frame of a predetermined duration.

22. The apparatus of claim 20, wherein the means for processing the multiple OSI
indications comprises means for generating at least one report for the multiple OSI

indications, each report comprising at least one OSI indication for at least one subzone.

23, The apparatus of claim 22, wherein each report comprises four OS] indications
for four subzones, and wherein the means for processing the multiple OSI indications
further comprises means for encoding each report to obtain code bits, and means for
generating a sequence of six modulation symbols for each report based on the code bits

for the report.

24. The apparatus of claim 23, wherein the means for processing the multiple OSI

indications further comprises means for generating a sequence of six modulation symbols



means for determning nmultiple other sector interference (OSl)

i ndications for nultiple subzones, each subzone corresponding to a
different portion of system bandw dt h; nmeans for determning a
regular O8I indication for the systemypandw dth; and means for
processing the multiple OSI indications and the regular OSI

i ndication for transm ssion, wherein the multiple OSI indication
i s processredrd g o @b pottedid A1 fdub©sMididapbes SYRZane s AlicaellhdksIr
rate, and the regular OSI indicatign is processed to be transmtted
for the Sy&h wisrfigainthn fopr carespertipe subgenss) ower than the first rate.
21. The apparatus of claim 20, wherein the neans for determ ning the
mul tiple OSI indications conprises neans for determning the nmultiple
OSl i ndi cat i G¥sAfcomptteerendblile plediuvsubmymssgi n each frane of a

predet erm ned _duration.. 22. The apparatus of .claim 20, erein
t he means for*® ?o@ SEPHYE t%eleﬁﬁfl?r?epfc%mggler it?m‘?e W%é‘l@ﬂﬁ%rqt Bs St ns
for generiaterfo@ned (OSIRshdicdtidns EROMLIEHRY subbeneBltdch BLBzZo@S|coirBghofdihi @RS,
each report. conprising at | east one OSI indication for at [east one
subzone. dlfferen@@?“%@%éﬁﬁ‘arbé?‘l}%ld@ﬁ claim 22, wherein each report
conprises fo Lnel I {4t .
roans for procecnr santiscRl IR bEY cqmiertlAEERER: « RENANCRT Bkl Lo
means f orthesystati bapdevadih, andport to obtain code bits, and neans for

generating a seqguence.of .si x,modul ation _synbols for e or.t based
o the code. ISPRELE gpypal iR ohe Yol RBechs W iRl 08P ReniSs
wher ei n tdnd tie@psiaf ORI jpaRegEsiongadshessigy ti pl e OSl i ndications further
conpri ses neans for generati n]gi a sequence of six nodul ation synbol s

p

28 of zero VAR tegpuldgierDylepdicntian i progessed dube bmisniting Oathiconatlet
to zero tQpiddi 604 Bret ?eﬁé‘, A tl%%%@%hf‘b@f fiRieRsLis froddi&df9 YE transmitted for

correspondi ng subzones. ) conput er - readabl e nmedi um

conpr i si rihe system basdwidtb pt Tepgsidugtesiiowardlan thabrstoput er to det ermi ne
mul ti ple other sector interference (OSI) indications for nultiple
subzones, each subzone corresponding to a different portion of system
bandw dt h;  26. Aadppdrans foausichgs tdiematicdtastoniiBingonput er to

determ ne a regul ar OSI i ndi caéi on for the system bandw dth; and

code for caudiHGSt e RIPCsEqongawed SHpIFERE & deash ecedbet Seatopptenigpree
GSl i ndi c&]aisqpn@i@ﬂ@h theat’ RAY| e BhorleN dhdhabib@bhd &fn‘ets%(ﬁ‘ﬂﬁig £S5k Aferent
wherein the nultiple OSI indication is processed to be transmtted
for the merienisysebbenbyiddy a first rate, and the regul ar OS|

 ndication | S, POt DITdibHIR RAE oLl bdlIRiRY ShEM bandwi dth at
a second rate slower an the 1irst rate.
to determine transmit power based on the at least one OSI indication and the
regular OSI indication; and

a memory coupled to the at least one processor.

27. The apparatus of claim 26, wherein the at least one processor is configured to
adjust at least one delta for the at least one subzone based on the at least one OSI
indication, and to determine transmit power for each subzone based on a delta for the

subzone.

28. The apparatus of claim 27, wherein the at least one processor is configured to

determine transmit power for a reference channel based on closed-loop power conitrol,



26. An apparatus for w rel ess communi cation, conprising: at | east
one processor configured to receive at |east one other sector
interference (OSI) indication for at | east one subzone, each subzone
corresponding to a different portion ¢f system bandwi dth, to receive
a regular OSI indication for the system bandw dth, and to

determ ne transmt power based on the at |east one OSI indication and
t he regulaad tOHsterintitk Iﬁa&rhﬂd‘miit pduﬂer&omah)f lléubzﬁﬁtulﬁ}isﬁoﬁ mettﬂaﬁshrﬁﬂt pb\e?stbr hee
processor. 7. e apparatus of claim 26, erein the at |east
one pr océ%@&nc?é‘a&%%@flﬁﬁiﬁéiﬁrt?%’ré]&ﬁ%‘Q%or& | east one delta for the at

| east one subzone based on the at |east one OSI indication, and to
determ ne transmt power for each subzone based on a delta for the
subzone. 29gThermwarpdparfziain B vdiceimitR 7t legbleensi mogehsor ag condigoreddne
Processor, Lz, g%g H%ﬁrt%g E%Cc})l &%Eoenre BE ol r(?ﬁ%%ltcatga%\év%r 'Eh?rsu o gfigc{iga@fr:l
channel Dased on ¢l osed: oop power control, and To determne the
transm t lpdwef highr ineafetense)bandne dasade die téien for agaskmistibpaveritd afy (O
reference channel and the deJta faor the_subzone. 29. The

appar at u§n‘§FatW2?Ffﬁ??‘beW feptingfuel intgrfeseeone processor s
configured to increase the delta for each subzone with all OSI
indications for the subzone indicating | ack of high interference, and
to decrease tReThepmraratusrofediim Hudereen ietdn legplonegiro¢esshir dacordigutedrio

t he. sub quc%'\}engllecﬁt l'ﬁ%g otrﬂ'e%SI' P‘Id?cra{igﬂ 0 Bre at least 3091'6 ngon%plga%taiteys% o%fs
cl ai m 26, Wher el n the at | east one processor I's confrgured to recelrve
t he at | eastlaceneadiSintariack artudiny framed hacad apaaby aopredserhiodenimbeatof

| east one.interlagce, each interlage including franes spaced apart by
a predet ARSIl M5 IR 10T &t AERRc ) freh HiorEtt Broph PR AU GBIBH ¢
in each irBieprdiafee thasestond ilF8he iMiéHeat 4Nk HAGIMEdahhit OGS YHZORE
inthe interlace, and to determ ne transmt power for each subzone in
each i nt stbzowe ibeash interkace hased onithe dedip ferrbe subBormia ththinishlacd. nt er | ace.
31. The apparatus of claim 26, wherein the at | east one processor is

configured to receive the at | east one OSI indication fromat | east
one nei ghbor 3dethoapparetas oforkaitol6, sdtereimtia 4t deaspalat potdssor i nortfguregdat

based on channel gains f nei ghbor. sectors and. channe ain for a
corvi ng. dev e aiad 3at Ot HAABR FoR R RIS o bontor .
conpri si n@d to upiRE€ BlevinBitartsel BASA 0fRBardeh 4in$ & trRIghbsit fEfoe SRCELALLED! )
indication for at | east one subzone, each subzone corresponding to a
di f f er ent2aPoior p SHVHE S8 em bandwi dth; receiving a regul ar OS

i ndi cation for the system bandw dt h; and

32. A method for wireless communication, comprising:

receiving at least one other sector interference (OSI) indication for at least one
subzone, each subzone corresponding to a different portion of system bandwidth;

receiving a regular OSI indication for the system bandwidth; and

determining transmit power based on the at least one OSI indication and the regular

OSI indication.

33. The method of claim 32, wherein the determining the transmit power comprises
adjusting at least one delta for the at least one subzone based on the at least one OSI
indication, and determining transmit power for each subzone based on a delta for the

subzone.



determ ning transmt power based on the at |east one OSI indication
and the regular OSI indication. 33. The nethod of claim 32,
wherein the determning the transmt power conprises adjusting at

| east one delta for the at |east one sgbzone based on the at |east
one OSI indication, and determning transmt power for each subzone
based on a delta for the subzone. 30 34. The nethod of claim
33, wherein tdeThdmadibd g chhie 38t whedatthondudiak tike d8q3t biscedelta ROMPASIsNY
the delta for, each subzone with all, i_ndi cations for the subzope
i ndi cat i 1§CFHENE BF R Pricat éﬂfnén*&léh,o%ﬁ)é?&@&ﬂ@a%% #sﬁ)g' e rebge R o
each subzgieopinidh aidBlce] Rei aalbam Me 4d18 RrRaaNsulAdE GAld agy Mgh
interference. 35. The nethod of claim 32, wherein the receiving
the at | dadicatimdoBe sibrahemdicatinglyspterésencecei ving the at | east one
OSl indication for the at | east one subzone in at |east one
interlace, each interlace including frames spaced apart by a

pr edet er m nedsnThbeartofl of chirs?, ahercithbe e¢caividethdat Bastionk MBItihdication

transmt power conpr.ises adjusti a delta for each subzgne in each
i nt er | ac&OBRESH 1§ lwﬂ_eﬁa?%a&qnsﬁgﬂﬁ%fg%’f\?aé%% A st St AR i af fres
i nt er | aceyneanerlAR! SlRimbMEe iR fald 5cefd%a@@gfa PR ER Rl RulBEdbf
interl ace based on the delta for the subzone in the interl ace.

36. The rfEamfsdansk wherainnthg deteppiaingithe trprsnrepeysyicenptibes adiusting g tdelin éor
OS5l i ndi catj %ZSR@RVéa%ﬁgnt&‘?a%g'b\f{éeﬂ%nt6@1 Bhich AR e pfed%‘ the @g&%ﬁé 'iﬁ’pﬁ
fromat |east one neighbor sector 1Tn"a nonitor set, and updating e
noni t or Setrlbas ed dateroti@ng ebnsgai psve dor cdach glbbote ineatoinsriacdbcbhomndle
gain for servj ng,sect.or.. . 37. An apparatus for wreless

conmuni ¢ e#ﬁﬁ‘?”ﬁ%ﬁﬁ??‘?rﬁlﬂé@mterla‘i?eans for receiving at |east one other
sector interference (OSI) indication for at |east one subzone, each
subzone corresponding to a different portion_ of system bandw dth;

neans recei vilRgThe PeBgH&f claan 32nwhersin Ba recsivingnibie §§ epgang Advindiediion
and : 1 i I ks . .

one s | o el EhERER1AN SR PaTh i ARAEpep 305 OB hABER oS
appar at usnaofitog betj amd3pdatipshe monitdresenteaeds o dranddtganwifor megehbbescttosnsud t

power coOnpri sis .means for adjusting at |east one delta for the at
| east one8Ulz8HB "BASEL Gn°FIE at [east one OSI indication, and neans

for determning transmt power for each subzone based on a delta for
t he subzone. 31

7. An apparatus for wireless communication, comprising:
means for receiving at least one other sector interference (OSI) indication for at
least one subzone, each subzone corresponding to a different portion of system
bandwidth;
means receiving a regular OSI indication for the system bandwidth; and

means for determining transmit power based on the at least one OSI indication and

the a regular OS] indication,

38. The apparatus of claim 37, wherein the means for determining the transmit
power comprises means for adjusting at least one delta for the at least one subzone based
on the at least one OSI indication, and means for determining transmit power for each

subzone based on a delta for the subzone.



39. The apparatus of claim 38, wherein the neans for adjusting the at
| east one delta conprises nmeans for increasing the delta for each
subzone with all OSI indications for the subzone indicating |ack of
high interference, and neans for decrepsing the delta for each
subzone with any OSI indication for the subzone indicating high

i nterference. 40. The apparatus of claim 37, wherein the nmeans
for receivingot ike apparaasbf ohaﬁnGB,l whﬂdmcmteirﬂasanecﬂsrpdidjmag MRansSlehfrone

receivin fhe at .l east ope.CSl| d}ll %\%I ofn t he at st ong )
subzone (M5 tAEOPRIREE meARS Oﬁt“é‘wr?aé‘é‘é L4l 1p *h?aé? subaeng wdih Al PR indisptions
spaced apga¥ thelibinp iRHGkaE Mdrest HIHTREd: feddnct f A Seans A6k d@&ﬁe‘éﬁhg teRlta
nmeans for determining the transmt power conprises neans

adj ust i ndokeagh pibzorgvit aenOSlizdisaton for dgenbione dndiesting bmbenteltfﬁe@SI

i ndi cations received for the subzone in the interlace, and neans for
determning transmt power for each subzone in each interlace based
on t he del t a4PofFha dppasis b nkrin ﬁ?l\hlearéintﬂ&rmmfor receiviilg th'EmeleaﬂrmeﬂS]s
of claim. SJ vvherel n the neans cel VI n | east _on

th
O I oo o ip Bt aebs dut repting 4 6% ong OSE kndicania, fodhe &t Teast

i ndi cati Qiﬁe fsﬁlﬁmihaﬁn h€Rsd: oAb entBiRicehbeh 11%@1@5(:@r1né1ﬁ‘d1ﬁg R %ac%ﬁpar@wﬂa
means for dating the monitor set based on channeél gai ns

nei ghbor P§ tEnmed Aymbra Ah SRmgH; and rdieren dke mew @@@p@ﬁnmmg thazwnaxmt
conput er p'b%fi@tml 1s@?gfe!1'1{5‘ &P F@ﬁétﬁl‘g'}gielta for e%a&’ &bzgﬁe ﬁae‘d&i rﬁ%e LES?%E’P)

one conputer to receive at one other sector inter erence
i ndi cat i é¥flfipdications gastivedn®r shibzdzene eadie mtdlacnend aneaas fonditargnihiag a
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bandw dt hhe iarglace. code for causing the at |east one conputer to
determ ne transmt power based on the at |east one OSI indication and
the regular OSI indication.

41. The apparatus of claim 37, wherein the means for receiving the at least one OSI
indication comprises means for receiving the at least one OSI indication from at least one
neighbor sector in a monitor set, and means for updating the monitor set based on channel

gains for neighbor sectors and channel gain for a serving sector.

42. A computer-readable medium comprising:

code for causing at least one computer to receive at least one other sector
interference (OSI) indication for at least one subzone, each subzone corresponding to a
different portion of system bandwidth;

code for causing at least one computer to receive a regular OSI indication for the
system bandwidth; and

code for causing the at least one computer to determine transmit power based on the

at least one OSI indication and the regular OSI indication.



