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[0003] A wireless communication network (e.g., employing frequency, time and

code division techniques) includes one or more base stations that provide a coverage
areca and one or more mobile (e.g., wireless) terminals that can transmit and receive data
within the coverage area. A typical base station can concurrently transmit multiple data
streams for broadcast, multicast, and/or unicast services, wherein a data stream is a
stream of data that can be of independent reception interest to a mobile terminal. A
mobile terminal within coverage area of the base station can be interested in receiving
one, more than one, or all data streams carried by the composite stream. Likewise, a
mobile terminal can transmit data to the base station, other stations or other mobile
terminals. Each terminal communicates with one or more base stations via
transmissions on 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
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same wide-band chunk of spectrum, wherein each user’s signal is spread over the entire

bandwidth by its respective unique spreading code. This technique can provide for
sharing, wherein one or more users can concurrently transmit and receive. Such sharing
can be achieved through spread spectrum digital modulation, wherein a user’s stream of
bits is encoded and spread across a very wide channel in a pseudo-random fashion. The
receiver is designed to recognize the associated unique sequence code and undo the

randomization in order to collect the bits for a particular user in a coherent manner.
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transmitter and the receiver is greatly simplified; unlike conventional FDM, a separate

filter for each sub-channel is not required.

[0010] Orthogonality is often paired with frequency reuse, where
communications taking place in cells located far apart may use the same portion of the
spectrum, and ideally the large distance prevents interference. Cell communications
taking place in nearby cells use different channels to minimize the chances of

interference. Over a large pattern of cells, a frequency spectrum is reused as much as
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and more efficient usage of reverse up-link resources as compared to conventional

schemes.

[0014] More particularly, interference management in orthogonal systems is
facilitated by identifying and mitigating caused by neighboring cells. Communications
bandwidth is divided into multiple sub-bands, and load indicator(s) are provided per

sub-band. As noted supra, doing so mitigates inter-cell interference, improves control
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utlllzat|on of multiple sub-bands and control thereof
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protocols in an attempt to optimize system performance. The aspects described and
claimed herein run counter to conventional wisdom and market forces by increasing
processing overhead via partition of bandwidth into multiple sub-bands. The sub-bands
further are not constrained to be associated with cell metric operation levels that are

constant across the sub-bands. Generally, this can be noted as follows:

[0018] CellChar,(1) =or# CellChar,(2) =or# --- =or# CellChar,(N)
M — —
flexible flexible flexible

[0019] The utilization of multiple sub-bands and control thereof incurs a

perceived processing load for data tracking and optimization. However, as a result of
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processi ng | oad, overall system performance

optimzation is facilitated as a result of the

flexibility afforded by nore granul ar control of

sub-bands and increased utilization of system

resources. [0020] For exanple, in conventional systens
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[0022] An embodiment of the disclosed resource management allows flexible

uplink load operating levels in different sub-bands, instead of the same operation level
across the entire available band. With improved management of sub-band dependent
uplink load, control information can still be reliably received by base stations, even for
cell edge users, while data traffic can enjoy higher and flexible uplink load levels.
Subsequently, larger per user throughput and sector throughput (not shown) can be
achieved. Flexible and efficient uplink link management mechanism can exploit
different control and data traffic characteristics, channel condition dynamics among

users, sub-band operations, and different frequency reuses.
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con roI rrman S as |on oca over
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sub-band group control over air at a tinme and cycle
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factor, ent. [0027] I.n.a part r aspect of

PHE agﬁlg\}g %a contr lﬂé trapgopittpgy eéu‘% %é]il £508R cp%trol over air at a
time and cycle through the entire sub-band groups over time. In this method the control
commands are variable in nature and vary according to indices of UE’s in the cell, sub-

bands in the cell; and fractional frequency reuse factor, if present.

[0027] In a particular aspect of the above method, , the cell metric operation is
uplink load control operation. The uplink load metric may be one of IoT or RoT. The
method comprises varying transmission of the load control commands as a function of
bits allocated over an air interface for load control or transmitting one sub-band group
load control over air at a time and cycle through the entire sub-band groups over time.

In this method the load control commands are variable in nature and vary according to



uplink | oad control operation. The uplink |oad netric
may be one of 10T or RoT. The nethod conprises
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function of bits allocated over an air interface for
| oad control or transmtting one sub-band group | oad
control over air at a time and cycle through the
entire sub-band groups over tinme. |In this nmethod the
| oad control commands are variable in nature and vary
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sEshaidsoudn ThagEHcass nug beas Rastsle ofla RoREVative Fdponse, an
response or a tinme proportional response. [0030] In an
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eadahl. e. nmedi um.f rther conpr,i ses cqode that when
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interface for control or transmtting one”sub-band
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Qeb-yadi 2BhR dver Ak unﬁth&wt) it rédaBlethdtBurh @hd EWdlc $REMR control

UE's inthe cell, sub-bands in the cell; and

peramendsria bepaaehle icyatuis asd vamcaceprdinigrto prdiecsrt U 9 gBthp cell,
LJB t%n%@ &tht%%Eﬁranﬁsff’a%%?a‘fffrehb&cﬁk%?&’s% fe?c?&pﬁtéjl% ﬁeadab' e

| t Th pl k | oad et
E‘@%f oT of FoRrtgHer Spe R e Retury e SudRl Bapf gt col
hleBtSdPetionns @plinkNBad &kt Bpdrh@dn. The uplink load metric may be one of

IoT or RoT. The code when executed causes varying transmission of the load control

commands as a function of bits allocated over an air interface for load control or
transmitting one sub-band group load control over air at a time and cycle through the
entire sub-band groups over time. In this computer readable medium the code when
executed permits load control commands to be variable in nature and vary according to
indices of UE’s in the cell, sub-bands in the cell; and fractional frequency reuse factor,

if present.
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cycle through the entire sub-band groups over tine.

In this conputer readable nediumthe code when

executed permts | oad control 9commands to be vari abl e

in nature and vary according to indices of UE's in
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[0035] In a particular aspect of the above apparatus, the cell metric operation is
uplink load control operation. The uplink load metric may be one of IoT or RoT. The
code when executed causes varying transmission of the load control commands as a
function of bits allocated over an air interface for load control or transmitting one sub-
band group load control over air at a time and cycle through the entire sub-band groups
over time. In this apparatus storage medium, the code when executed permits load
control commands to be variable in nature and vary according to indices of UE’s in the

cell, sub-bands in the cell; and fractional frequency reuse factor, if present.
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may be one of 10T or RoT. The code when executed
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conmands as a function of bits allocated over an air
interface for load control or transmtting one sub-
band group | oad control over BHir at a tine and cycle
through the entire sub-band groups over tine. In this
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bits allocated over an air interface for control or
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factor, if present. [0039] In a particul ar aspect of
{W8%bove byapativulapasectiopiheabeve systenemeans fordheeelt metic

é@e&r?t?oguteng); rl‘l@lélﬂg ﬁ’gdo?%&f}pe%&ﬁaﬁﬂ 9 lmﬂ hc?a e%;[]hgo mgen%done of IoT
OEROE. T syvidfrydongprise amsiisSsi Giyidf tfahﬁnisaaﬁi of thietloqd control
commands as a function of bits allocated over an air interface for load control or
transmitting one sub-band group load control over air at a time and cycle through the
entire sub-band groups over time. The system comprises means for causing load control

commands to be variable in nature and vary according to indices of UE’s in the cell,

sub-bands in the cell; and fractional frequency reuse factor, if present.

[0040] In other particular aspects of the above system, means for the cell metric
operation to be at least one of admission control, congestion control and signal handoff

control.
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inter-cell interference. Wen a UE is started
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erat .g., syncnronous or asyncnronous
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b Isr HEE o et By PERYe LR 8D FAsrines kS medsebi
bhGats In SR AR AT tingMk8Rpkehd UE may be operating in a asynchronous cell
but have the capability of accessing a neighbor cell’s load data directly. In this case, the
UE may operate to reduce or maintain its transmitting power spectral density depending
on a faster direct neighbor cell binary load per sub-band information rather than waiting
for the neighbor cell binary load per sub-band information that may arrive through a

backhaul channel of the serving cell.

[0044] In an aspect, a method that facilitates inter-cell interference mitigation,

comprises: dividing a cell bandwidth into N sub-bands, where N is an integer > 2;
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conflict does not exist, maintain UE power.

[0049] In yet another aspect, a computer readable storage medium has stored
thereon computer readable instructions for performing acts comprising: receiving an
assigned sub-band; identifying capabilities of a user equipment (UE); if the UE meets a
capability threshold, look at neighboring cells for conflicting sub-band load indicator
data; if a conflict exists, reduce UE power; and if a conflict does not exist, maintain UE

power.
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reduce UE power; andif a conflict does not exist,

mai ntain UE power. [0049] In yet another aspect, a
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[0053] FIG. 2 is an exemplary illustration of a variable and flexible load control

operational characteristic in accordance with various aspects set forth herein.

[0054] FIG. 3 is an illustration of further variable and flexible load control

operational characteristics in accordance with various aspects set forth herein.

[0055] FIG. 4 is an exemplary illustration of sub-band binary load indicators and
bandwidth binary load indicators.

[0056] FIG. 5 is an exemplary illustration of transmission flexibility in

accordance with various aspects set forth herein.



[0054] FIG 3 is an illustration of further variable
and flexible | oad control operational characteristics
WO poogosrdance with various aspects set forth PEF/E5007/083393

[0055] FIG 4 is an exenplary illustration of sub-band

bi nary | oad indicators and bandw dth binary | oad

indicators. [0056] FIG 5 is Bh exenplary illustration

of transmi ssion flexibility in accordance with

vari ous aspects set forth herein. WO 2008/ 057971
P82007{3Q? 3393nd 4 atQ; ?Z*;Ibla%r ﬁ;lus@ﬁlcﬁl@ & @3dab8tro] in accordance

exenplary i1lTustrations o oad control in accordance

withlvaueus spsctaspyéatlshgemn. f orth herein. [0058] FIG 7A

and 7B illustrate | oad control stepsize nodification
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forth hereln [0059] FIG 8 |s an illustration of an

ByashpIdanse \alélb@%rw%faanetsa@t fogthihersier f erence  that the

F resent apgl ication controls. [0060] FIG 9 is an

0058kt r at | BHO O is4n ilbwarpemelarcenempling asncehoigisr-eeH interference

C ni cati on network) inplenented
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b <" ouble PisShiRReaioTP Y skt G pbiicdiion Botsz (es. a

F1falar Edninfunddhtivh hbisdoriaf ikPlerdnt @Nin @ EsTRARE Yv B CR %S RGEELs.
i npl enented in accordance with various aspects
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evel logic flow diagramfor |nplementing variab
andcihied xiith aroysasparteoper at i onal characteri stics for
di fferent sub-bands in accordance with various
E(E]ﬁe}:t s [ OBB3]11Rb & ilhltritSoreef @Xaombhiry adteghnddei@blemented in
gic flow diagramfor prqocessing variable and
ch prevE) SpRNGPRAT GRAPCdIETRCt eri stics for
di fferent sub-bands in accordance with various

H99dLts. [ BESS irpoexepaplpy fé&h @X@Hﬂgia ﬂ)@v&fﬁiagqa@\,@r implementing
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aicagtaace with varionespéoly vari abl e and fI eXI bl e | oad
control comrands in accordance with various aspects

[oaea’] FI Grid.6i3iis aﬂ@x&%}ﬁﬂ@' g lefeldobie R diagiat fok PMcessing
diagramin accordance w th
variable and flexible system operational characteristics for different sub-bands in

accordance with various aspects.

[0065] FIG. 14 is an exemplary mid level logic flow diagram in accordance with

various aspects

[0066] FIG. 15 is an exemplary high level logic flow diagram for processing

variable and flexible load control commands in accordance with various aspects

[0067] FIG. 16 is an exemplary mid level logic flow diagram in accordance with

various aspects

[0068] FIG. 17 is a flow diagram illustrating an aspect relating to mitigating

inter-cell interference.

[0069] FIG. 18 is a flow diagram illustrating an aspect relating to mitigating

inter-cell interference.



vari ous aspects [0068] FIG 17 is a flow di agram
illustrating an aspect relating to mtigating

wo ndosfsoel | i nterference. [0069] FIG 18 is a PCDWS2007/083393
diagramillustrating an aspect relating to mtigating
inter-cell interference. WO 2008/ 057971
PCT/ US2007/ 083393 15 [0070] A G 19 is an exenplary
| ogic flow diagramfor UE based inter-cel
interference mtigation in synchronous and
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thradrags mivigetici in abyrchronefiestinpenalysemks are used to
refer to like elements throughout. In the follow ng
fmgs[ i pti oRIG f22ris RYLNES %ag®im eXRtramal 4 QtentHABFa@HRates cell
specific details are set forth in order to provide a
tdoniee glanegearans exchaitiggtiog inderecedrintefenes pects. It may
be evident however, that such enbodi nent(s) may be
practi ced w t hout these specific details. In other

i nstances, well-known structures and devices are shown
in block diagramf ®ETAILIODOIESCRIFEIONI t at e

descri bing one or nore enbodinents. As used in this

pupTl] cat i omhe ElRBnddyuBfect GOATIANAEW descrited Wit reference to the
'system"” and the like are intended to refer to a

é@WSewhﬁrémalﬂlﬁedeﬁeﬁwC? pumeralshare uped tgwateeto likerlguaends thgoughout.
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tware exe r exa a corrponen
hm forttbint 0rt16r to@tovidan theebugh ulnea:ﬂ@gndlag Pf 08ESSMOkEHIPdLYs. dAmay be
rocessor, .a proce 58 an integrated circuit,
130

an
6\6 e howgyerethatbich s qnf(s LAY B DRHesVighput these specific
ofg%r Aot ‘Ms@efnc@s %ﬂ%tOWn struBYird¥B%d Abvilkd H8 SRR Bblock

an application running on a conputing device an
ﬁhgmncﬁmmunpn@rde&mﬂmncdﬁwbbngcmempummmﬁnb@hewom Aerused in this

conpopent.s can reside wft,
application, the terms “component,

ul odu?e ” “system,” and the like are intended to
refer to a computer-related entity, either hardware, firmware, 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 integrated
circuit, an object, an executable, a thread of execution, a program, and/or a computer.
By way of illustration, both an application running on a computing device and the
computing device can be a component. One or more components can 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. In addition, these components can
execute from various computer readable media having various data structures stored

thereon. The components may communicate by way of local and/or remote processes

such as in accordance with a signal having one or more data packets (e.g., data from one



process and/or thread of execution and a conponent nay

be | ocalized on one conputer and/or distributed
WheasoesT7t wo or nore conputers. I n addition, tPEBES2007/083393

conponents can execute from various conputer readable

medi a having various data structures stored thereon.

The conponents may conmuni catk by way of |ocal and/or

renote processes such as in accordance with a signa

havi ng one or nore data packets (e.g., data from one
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Interacting w Ch anot her conponent in a’local system
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the Internet with other systens by way of the signal).
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Bt 84 be used. [0076] The word "exenplary" is used

herein to nean "serving as an exanple, instance, or
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" Is use
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received on a given channel. [0077] Various aspects

peint pbheorgse ternanilnfierasnoang ehé pessestnd) data teseived quegivicn

g@gneption with transitioning conmuni cation resources.
"0&ed herein, the term "inference" refers generally

e progcess of reasoning about _.or inferrin tat es. .
librohe ;ygfeews SRS GANBFTPOR P Bronss aFh s A E Eefigucs in
CRRRENG W AR &aASGARE tBRuNicAi AV cesa DY RE HALR, the term
I nference can be enployed to identify a specific

Cofirexe” orferagenaally wrthe arocesgariacaadming apousloa biftiring states of the
distribution ogver,, stat for l e. The inference
it et A e TR 0% & R eatiG Vg
READORRI. | ThYeredcetchh BYEMPIbYON & idShtafy@Sspedifit BbRERSIr action, or can
based on a consi deration of data and events, or

gensrade s prabisbiditediseibubon Peirstptesp B cxpnplsaibe infeicace can be
EOBEEPGE A, GETSRELOR PR BB o s
bsed ogaabssiadiatiomd Rdilid amisevehi3f @ d@oBRnaAtoradi S dulléihgpsdo
probabilistic inference, and considering display actions of highest expected utility, in the
context of uncertainty in user goals and intentions. Inference can also refer to
techniques employed for composing higher-level events from a set of events and/or
data. Such inference results in the construction of new events or actions from a set of
observed events and/or stored event data, whether or not the events are correlated in
close temporal proximity, and whether the events and data come from one or several

event and data sources.

[0078] Furthermore, various aspects are described herein in connection with a

subscriber station. A subscriber station can also be called a system, a subscriber unit,



techni ques enpl oyed for conposi ng higher-|evel events
froma set of events and/or data. Such inference

WO e®@alos®7i n the constructi on of new events or BCT/US097/083393
froma set of observed events and/or stored event
data, whether or not the events are correlated in
cl ose tenporal proximty, andlWhether the events and
data cone fromone or several event and data sources.
[0078] Furthernore, various aspects are descri bed
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[0079] Moreover, various aspects or features described
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herein run counter o conventi onal
into multiple sub-bands. The sub-bands further are not constrained to be associated

with cell metric operation levels that are constant across the sub-bands. Generally, this

can be noted as follows:

[0081] CellChar,(1) =or# CellChar,(2) =or# --- =or# CellChar,(N)
flexible flexible flexible
[0082] The utilization of multiple sub-bands and control thereof incurs a

perceived processing load for data tracking and optimization. However, as a result of



wi sdom and mar ket forces by increasing processing

overhead via partition of bandwdth into nultiple
w@aipslosreds. The sub-bands further are not consPCHURA7/083393

to be associated wth cell nmetric operation |evels

that are constant across the sub-bands. Cenerally,

this can be noted as foll owsi8 [0081] Cell Charth (1) r

# Cell Charth (2) = or or # CellCharth (N) flexible

flexible flexible [0082] The utilization of multiple
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characteristics need not be applied to contiguous sub-bands. Sub-band group 1 contains

sub-bands 1 and 5 while sub-band group 2 contains sub-bands 2 and 4.

[0084] Referring now to Figure 2, an aspect of the variable and flexible cell
metric operational characteristic is disclosed. Controlling power load conditions of
UE’s in a cellular network is a primary and vital aspect of service quality. In a non-
limiting example, the power control method utilizing IoT 200 is discussed. In this

aspect, we define sub-band group as a set of sub-bands with similar or the same IoT



= total nunber of avail abl e sub-bands. Sub-band group

1 contains three sub-bands, sub- band group 2 contians
wa@2@sfngioel sub- band and sub-band group N cont ai PET/URE07/083393

remai ning sub-bands. Additioanl flexibility can be

seen in 106, in that the requirenment of simlar

characteristics need not be applied to conti guous

sub- bands. Sub-band group 1 contains sub-bands 1 and

5 whil e sub-band group 2 contains sub-bands 2 and 4.
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limited and capagfé of supportlng a much higher IoT point. The inflexible and low IoT
operation level from the cell edge thus makes the uplink load management for data

traffic unnecessarily inefficient.

[0088] Non-control-constrained sub-bands (called D-sub-bands) can be further
divided into multiple groups 204, 205. In an embodiment, D-sub-bands are divided into
two categories, one is called middle-range intended for users with medium geometries,
and the other is called low-range intended for users with large geometries and close to
the serving sector. Typically, we have: loTy, (D Sub-bands, Low Range) > IoTy, (D
Sub-bands, Mid Range) > loT, (C Sub-bands). Here the allowed variability presents



limted by control traffic fromcell edge users.
[ 0087] However, users with good channel conditions are
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|l ow | oT operation level fromthe cell edge thus nakes
the uplink | oad managenent fol0 data traffic
unnecessarily inefficient. [0088]
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Rethe stateraf armoilis ghomingifile The handwislthafos the @llti@s been divided into sub-
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sectors (not shown) of a controlling serving cell as
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Higee<Phiieh i thn e SEnSEFHS 220 of pER 250, TR,
spiiveciitad et §eis@age'ﬁhﬁ)ugﬁ aﬁ Iuﬂoad&am}tcﬁlcheaSSsAateBa h@h plaweElevel and

and F. I n this aspect, ce netric_is
%Fﬁsp%mdmg It thEhaCropw | 168‘&“8‘%?&@ 6 UER B @a%éF\Mdelfhgrogp is
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i'sS “conprise sl ng
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70 |t | d t ed t hat
B%%r @Ig%?[?l %ﬁ%ﬁwcﬁﬂt 6‘3% u Hﬁ ?I]ﬁ)éalgfg’gl} é?rggp 1 Cﬁ%ﬁlﬁosed of UE

POMR'E {HRYEihe 88e or simlar 10T level for UE near a cell edge. Typically, this IoT

gme of

level will be lower in power.

[0091] At Time = 1 + Delta T, the state of the cell 350 has changed to 300°. UE
F’ has completed its path 390 out of the urban canyon 370 just as UE C’ indicates a
change in location from UE C. Both UE C’ and UE F’ changes entail a change in cell
operational characteristics. UE A’ and UE B’ also indicate movement, but without a
corresponding change in characteristics, while UE d” and UE E’ have remained
stationary with no change in the noted characteristic. With these changes, the Subbnad

Group composition has changed. Group I now is composed only of UE A’ and UE B’.



corresponding IoTth(F). Goup | is conposed of UE A B
and C. This group is operating under close proximty

W e0o8los793er vi ng cel | base station 330. As not eRCHUPR2087/083393
UE in this condition nmay enjoy a higher power |evel
wi thout introducing inter-cell interference to UE in
adj acent nei ghbor cells (not Zhown). Goup Il
copnposed of UE D and E share the same or simar |oT
| evel for UE near a cell edge. Typically, this IoT
E%’st%aUEI‘_@tllﬁ ng% '{1%}’52)(1%#% ﬁﬁ@"ﬁe CEat L@Q%&ﬁg@&ng Hé I6T 'gvgﬁout adverse
wwm cfifieets. FGrdmgﬂl r;somrw enghsed of PRI, BAE’ oautd E)f It $twuld be noted

F}l%ﬁn%/sr'lﬂir? ém as?}mggregasigﬁgtcat('ﬁ_ﬁ g}? Chan%e in

a%@dtém@cm@rm@sam &&lithilarORGHaH 1P AA b&h%haﬁﬁa@éd &lth&® are no UE
UE A and UE B' al so indicate novenent, but w thout a

Wanth dempod firngclehhighdevoh ot dr dotate Y | bis ahimiinasionmogs not waste

E; ha tationar
AREDange i &R R o P! OB rhend tie® Piin Wb B QwRRARGE chlhees, the
Sipbahad 3 16 iadieate APARbiakion td@stcahen@athns G0 e JubMand igfoups
conposed only of UE A and UE B'. WD 2008/ 057971
pop/wdodken083393 21 These UE still enjoy the ability
to operate at high power and high 10T w thout adverse
Hmé)ﬂ]em ef f Eiguge 4@@d¢es|a|n i[lgstragpn obapawed withamrent inPention. As

be noted. that ile IS no

Pistuflit svenebo QPR Sp R AT ey plpdCadt (' sMPhands 1 o
BPEEatH §i8-badb MAGHEVIUES d BifaFRldddgomRiNBicator §0TBHAing if that
Goup |1l has been elimnated as there are no UE wth

if gy uss FOR oa ISIﬂV@HahI@MuS@ﬂOi érra partigtlan eellz ddre finer

' (W

EhaElY St B S et BN by M RIEN, Phe sl Bticator as
ploaitgdsyith dub-baad kitvbaamd 408 Wlicré nudi-leatie 3 thd ae aghaty Dailable
t% system cond|t| ons that the sub-band groups have
WheRPEbaREMS 130832 M Whre 4 provides an illustration
of an aspect of the current invention. As pictured, a

§1093h bandiu erthegenshsellelassystomsnisier-cstl inigrcisapriaccdoto be
h
1(11? ‘tedStH %ngﬁg gea’ll %d ¢ dql}arh%y of%%f:\hce 4(83) S? aﬁgffél‘et?firh]y&[ ﬁg'tegl%%oy

nar cator
61fﬁféiﬁlﬁﬂ‘rﬂs$fltﬁﬂ:hﬂﬁlﬁe§}®4t mresseslcaﬂmd z&b o fsc:lfoou;&ﬁ“tmm nIn a
a partjcular cell finer granularity can

DrteRTIcbaspd rbtien eﬁ%ceélefﬁawettlpﬁ SRR PP é@%ﬁmab@@sﬂy (Tx PSD)
V\ﬂga!cﬁ fi‘f]?%as@& on gtﬁ ggllgg&ﬂi MiGRnsHR ar??ssq%@aﬁl\g%)ﬁgeﬁ \Aﬁgnents — this is

ere sub-ban are actu
&ublabm}@tmeml gatdkeﬁradroaeemcmé(ﬂ?REE)o 093]UH based séloganahch UE

(c:oerltllro s its OWIY %t %@I:j base grrl hgigll‘tl)oricgh %ﬁ\f rlguﬁ%errrnlgreedfcl’l g Uk])Eebased
solution there are two aspects. In a neighbor cell based aspect, each UE monitors an
uplink load indicator transmitted by a subset of the neighbor cells that it detects - similar
to high-speed uplink packet access (HSUPA), LTE, and DOrC. In a serving cell aspect,
the serving cell broadcasts uplink load of the geographical neighbor cells (e.g., used in
flash). Aspects described herein employ a UE based uplink load management scheme

that combines the above two solutions appropriately.

[0094] The UE based load management system disclosed can be handled across
multiple cells that operate either synchronously or asynchronously. This allows an

individual UE capability to be a factor in optimizing the reduction of inter-cell



mtigated to ensure cell-edge quality of service
(QS). Different systens enploy different forns of

w0 e@hffT90Les, but in essence there are two schopCBHUSI007/083393

thought. In a network based sol ution, each cel
controls the transmt power spectral density (Tx PSD)
of each UE based on its neightior cell signal to noise
ratio (SNR) nmeasurenments - this is simlar to genera
packet radio service (GPRS). In a UE based sol ution,
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In a serving cell aspect, the serving cel
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PCT/ US2007/ 083393 2 interference. Wen a UE is
$T anpatign that maysridyg thyo fﬁ {yel @chagdhaul chapaelpidhg yering fell.
serV|ng cell access node indicating type of serving
L9961 oper alnl e Ytebaged aprraedhy Bissuae pFos 4d paeheisesly §91ut10n In

r Ll
Er%?’h (%Bgr geéln‘tgagﬁg Qs&a%&ﬂth% uéa%n&e?ectt P&g%‘:or c?ll flooatd q%%k%p eHowever
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éﬁFéE tpenehe By cadpasigther celh detrgied i Ay Dreron. dnffpgyeerving
éll RRE] Qs{ﬁe@tnthellﬁE 80& A¥PH; éd ﬂ‘ﬁdlﬂ@lt}ﬁﬁ?but o%lll-i!%fﬁgl this is

e operating In a async ronous ce ave
edpahbigtousy Hifweaet dssli infpraatiei giekdeto mepdgase thoagh ddtagkhaul (con).
directly. In this case, the UE nmay operate to reduce

f0096Ri nt ai A liybsidtappuach (dd. N@niomap vas@edtitates hessisti improved
dependi ng on a faster, direct nel%gbor cell binary | oad
PEFOBBCh abRIcomMbigrasl FIhbPad st PP HBG eSS kgﬂm&rm&eﬁéeﬂ

nﬁérﬁj?g’&re sE&! dt 1 RRLiVed (ﬁ@(‘? acﬁ?g Bflkﬁ@ﬁ fhadli IFH g%t&?ig g&%loyed per

arrive throu channe
St banldg amdetlh[s 1n@1©€l@517vhbuhelt the rdsgedters @dll aplpadeaiain, a pahrécuiar sub-

on ach sol ut the n
Bkl SR o8 e PRRT s oo hed B il B s b (BT (e.g. 20
i\ﬁ@ijsﬂ’eé'rﬂ:mt}i 20 "'9%&1?({5 of 900 I@E’&%H LR AYSann¥ e b@rﬁﬁmdﬁhﬂﬁ 18 MHz).
UE néeds to ITHIntalnITUtIE fast fourier transform
The transmission is done on a primary broadcast channel (BCH). Regarding neighbor
cell load, loading is done from geographically close cells, and load is indicated per sub-

band.

[0097] With respect to UE behavior, the UE reduces Tx PSD depending on
detected neighbor cell load. Detection is based on either of two approaches: (1)
decoded load indicator transmitted from neighbor cell; and (2) decoded neighbor cell

load information transmitted from serving cell. In synchronous systems, the UE relies



(FFT) tim ngs, one for each neighbor cell detected -
this can be a con. In the serving cell based aspect,
w0 b@sloE79dpes not need to naintai n any nei ghborPCBIUE2007/083393
timng - this is advantageous. However, | oad
i nformati on needs to propagate through a backhau
(con). [0096] A hybrid appraozch (e.g., conbining
various features) results in inproved perfornmance. To
combi ne, each cell broadcasts both parameters: uplink
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Ioad Detection is based on either of two approach
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| oad indicators trans ted from nei ghbor cell. In
yﬁ%ﬁ@ﬁsﬁgf%mﬂﬁ relies on nei ghbor cell
Ioad |nformat|ontransmttedfromthe serving cell

Wa08 | n st another aspectis disglpsed in %lﬁer%%ulnoane%p% the
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ata.r capabi || The UE is aware whethe

SR agdwﬁ@ﬁr%f%%d Y2 tHEE 2 S HRGNHRTHES 1516ﬁt ¢ time, a set
b GRS a e do3ScRMihath th&kééft fhdef t%ffﬁ dﬁigﬁteQHe B&H control
(broadcast channel). [009 The precedi ng di scussi on

indomseidn dor adi snbehiang gbmpd,vwd tdn transmitguie-shbbaisd gifoop ltaad control
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t her. appljcations h as dividjing a.ce]|
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Figure 5. In an aspect, the transmssion
glotifom g@nlomnicaadl cBint slof foc thermantls] Qoastratmemmoands abre modified to

1ncpease gtbagc?width for data. At state 570, Control 1 data is supplied at the
proscribed sub-band and time slot. It should be noted that the sub-bands for Control 2
through Control N belong to the data sub-band group with different operational
characteristics than the constrained control group. At state 580, Control 2 data is sent at
the proscribed sub-band and the same time slot as the Control 1 data of state 450. In
this case, the additional time slots corresponding to Control 1 and Control N are freed to
carry data. This cycle continues through to state 590, where the Control N time slot
carries the control N characteristic data and the time slots for all other control sub-bands
are freed for additional data use.. In this manner resources normally limited by the

control constrained operational characteristics are more efficiently utilized with data in



the nunber of bits allocated over the air interface

for load control, be it cycling through the entire
whanwdns™¥rh a sub-band at a tine, a group at a PCTES2087/083393

single bit at atinme, a set of bits at a tinme or a

conbi nation thereof. In order to propagate the | oad

control information for all Zub-band groups, we can

transmt one sub-band group |oad control over the air

at a tinme and cycle through the entire sub-band groups
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[ma04] ess fd EiguedsAURlel¥o0!] @ada&nﬁ@n@orw bas6 QfAEaH 620 Wastiten
the conventional |oad control case, and open up

ﬁlefyi@drnef@f@ecft% basaceon fragtionel. frqauenoapuse: Tihe seetarsisee noted as 6101,

| SI t odi
BI 8R! AR ASRECL R, RLISL didh KIAAL 37 O/ ihber of UE
@ﬂre-shéwﬁi me rclall and thes®fire mpteduk 630MWhére mcmmi inceel. K i 1s the total
conbi nati ons of sub-band ?r ou comman as discuss

Pembered (L8 oprartig injthe guilly JF ghopld by wmsqteoﬁh@hlﬁés @AS%H@IY not a
8B dhaRb@%nd '3951&%5 oASRERE RS pltegﬁlt&tl U0, aRP kﬁ@a&élﬁ’@m Sector
2, 610, and UE 6305 through 630k reside in Sector 1, 610;.

[00105] In Figure 6B, the bandwidth for 620 is broken into sub-bands 640,, 640,
through 640y Sub-bands 640, through 640, are displayed as a sub-band group Sector;.
Sub-bands 6405 through 6405 are displayed as sub-band group Sector,. Subbnads 640y
through 640y comprise sub-band group Sectorg. Similarly to the example UE’s
discussed in Figure 3, individual UE’s may have markedly different channel conditions

even within the same sector. Furthermore, it may be envisioned that it would be



General |y speaking, the power spectral density (PSD)
adj ustnment stepsizes (SS) at the termnals can be
waleasgsmdl di fferently for different sub-band groOIPS2007/083393
commands, differently for different nobile stations
(channel conditions) and/or differently for different
cells, especially for differem frequency reuse
factors. That is, the stepsizes (e.g., for down, up
or hold commands) can be denoted as A (K M R > 0,
LRIty b aplk A8 AR UEOL SifRA &Rk LRAR sodtbl SALAfted
I ndex of sub-band groups and I'S thg frequency reuse
pred@xsly Ttrmtoi by sidrneduad suth-taiakis aboanfadvagageeus feature. In the

conbi nati ons  of. K, d R 00104] ,In Fi gure !
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ghntiol b tidabR g9 %9tiﬂéo‘%p&ﬁ§r§%ith@ @yitérﬁ ChiaOhRdudhliBHYE&SUE, Sub-band
reuse. The sectors are noted as 6101, 6102,... 6108

pird Seveoreinenibleatep sexafhecontihbeoremerd framtt3o b §3@, (F0=...630k.

. A nunb of U hown. i n the an ese .
Bhus o ST ot h 8RS kb Rl SPecific toua
t@habkndto AiReEaseor WecreRe patvtn® M 68hecas ehdicatt bn SleRthdhtal power
be appreciated that Kis nost likely not a static
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tvhhbenddvhaktcha StepsiB20vemet be kSN (308 01)3.ubhdstopksze6OUE 630, can
6402, through 640M . Sub-bands, 6401 through 6404 ar
AP R AYET BEC 33 8\%}1@%&% pedatedsith é}e changg §in patsfer @ib@OO- In
E@{)&H&%Mgﬁu@ B 1%Rh BY ¢tle Afhcd W02 RARBAAURREFHiRg far
Subbnads 6409 through 640M conpri se sub-band group
SeatcopReisBinmh [LET and tysterheongwanpl e UE' s di scussed in
Figure 3, individual UE's may have nmarkedly different
fiednele!l coRifulreONs anéVBrilewdribas aspebie tisaar: wefill af regards to UE’s
Fur t her nor. it may be envisioned that it uld be
heskinesectiierseirnddiordis sabmstic onsraoarllarlery Vaee%x\#)e

. ey IS i ‘
N Pl e End il LR hcH e e o L B, BSgomitted
ave ohaair ahsabibagd gosp fdepdndest, itlinddsiveble chat thenE asypend differently

ach..of theUE, A Sub-band and Sector conpditions c :
BB TR o8 0P SAB™ BN (G 1 Rev OGP 555 By UE occupics
HAEOMBR N &LibBand AR $of 811 Tb-BRLER ard BT QIEHed. TPHEESatRh 0FBystem
Sub-band and Sector, into the step size of the

puaAncEls Godieintd that drm BB madslyg®ovkr cesof commag@dpicom the base

Thus a specific exa .. UE 6301 i S uskn
S5 o0 SR e A B e bt B psc e e

b6 QAT ADRGVIBES& cRADWBHrohéhs ProBd&hla ©Blsthayd ifsiafie taRing

i ncrenmental power stepsize governed by SSA (1, 5-6,
oyeralpyséens pesfiimaacean be different from other stepsize
commands i ssued by base station 620 to other UE (e.qg.
B®A871ut i | i ki Riguse/BAptha dastvpdth of the cell is associated with sub-bands 710

and load indicators 720 and 721. The UE is operating in sub-bands 1 and 2 which may

span more than one sub-band group and thus receive more than one sub-band group
load command. In the example portrayed, the sub-band groups are composed of n = 1
sub-band. The variety of possible reactions for the UE regarding system command

information can include at leas the following approaches:

[00108] A conservative approach 730 which would yield a stepsize response

according to the presence of a Down command in any of the sub-bands which make up



whi ch woul d have a stepsize governed by SSA (3, 3,

1)). The stepsize for UE 6301 can also vary over tine
w@goosls797ndi ces are updated with the change siPCHUS1087/083393

for cell 600. In this manner, stepsize control can be

fine tuned to a nunber of factors affording far

greater precision in UE and s3stem control. [00106]

Figures 7A and 7B descri bes aspects that are useful in

regards to UE's handling the different and flexible
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a5 A T s BTSN i S B S oin S2B R A o vatue in
EQRS Ecﬁﬁiﬁ%n‘c Olin fHif\@chaHY, B URYELdiRdctedS¥ $8@8se power if any of the
performance. [00107] In Figure 7A, the bandw dth of

subebands in whlchstsqmreﬁ@%(@ gnhuthbandod) banetdoaded. Thisdnétbediis denoted

i ndi cat 720 a 121, . erati iLn

sTBe R PSR TS Yapan ARSIy bihnpte, e UE
sdebivirande QuRbshdanfbrinBtien TEESIIVR 1NRGRd thasbopev&ing-upand by
group | oad command. In the exanple portrayed, the

sapsBafdagroups are conposed of n = 1 sub-band. The
variety of possible reactions for the UE regarding
Hpd1@im ¢ onfeopdrtianak appreachen’ Paandi768) ard elsatenyismged mewhlch the

S0 GRS BN S L 0PI 2 SRBEFIRHE L e BBRUP Rfborional
totithO&/hbk SHLPHR! 19 hssgrddYMFoE QIRREE ih B ndfYinfifind B&mple of 750, the
sub- bands whi ch nake ‘EEV\D 2008/ 057971

FeI sios2do e BY(denged Rer) WEPpertenilig syb-basl refdted system
bR 1, SRV QL NGRS i tunts
thadet whideithieird &mpot,ahe Ultecad wiodigyrtds diskuteddowmiad ppweEspectral
oper atl ng group, the UE will step power down. This

AesHy gtep Prenorinnally bg3e3: fhd can be summarized as "OR of
DOMNs". In the exe ry exanple, the UE receiving

100 18y b- baBﬂDidﬁ?’ft@)rgﬁDdﬁom dSI#A woul d react by
powering down 731 by step size SSC. [00109] It is

HWHL 2] onedFiguse 7Brlisudpyceesd mbmbtpﬁmain whrehthenbJE tespanise to load

\CIOaI‘ltIUO?S ¢a be proportional to time 770 when sub-bands for the particular UE are
assigned. In this method, the non-limiting exemplary example provides for a time frame
of 10ms 761 where the N number of sub-bands each are assigned a time window of 1/N
ms. Within the 10ms frame, four sub-bands are represented for this cell in the time slice,
the UE uses sub-band-1 t1 (ms), uses sub-band-2 t2 (ms) and the UE does not transmit
anything within the remaining 10-t1-t2 (ms), The two slices in use by the UE have the
corresponding system characteristics of one slice loaded and one slice unloaded. .The
time proportional approach 770 then provides the UE with the PSD adjustment

according to the following parameters: load indicator for sub-band-1 (true or false); load



certain conditions. In this scenario, the UEis

directed to increase power if any of the sub-bands in
wokiosis79r1 operates (e.g. sub-band 3) is not | oBdBEUS2007/083393

This nmethod is denoted as SSA and can be summari zed

as "OR of Ups". In the exenplary exanple, the UE

receiving the sub-band infornmdtion 720 and 721 woul d

react by powering up 741 by step size SSA. [00110]

Proportional approaches 750 and 760, are also

ﬁl@l‘i’da rqgles‘iilg' iAnWhi (ﬁlﬂe bPBilse ?tf%%tl%h %8R rfort %‘1@ ARy A fraction

usted (e.g. proportional bandwi

pftmpelfcmsuhfbland-\?& 21 Ive Thers dsudtedhbndSins assi gned) For

instance, in a non-limting exanple of 750, the step

pode3jad] usNumtoud slcH ctanisih@ibnSOP Freqsenpy/OipRrdriotieaipoteatial factors

sub- band rel ated system operating. char acterl stics 720

sicbezapplictpielIZIEIN thei seapeal the sRimhes mestibdpands are

| oaded while the 3rd is not, the UE can nodify the

HNodd¢k ed dBakeRRREINGDIREF lg§p%&t3rneﬂxem@bﬂﬁ§§ ﬁftpyc‘fsqfélrbtef-ceﬂ interference

PRGOSt dp 5ePso Glspd B 0B sl Cutongs Lgnd 2
apesdhto by thasublbaalh ldahendﬂEatbﬁ&{ID TSR thad shro@ theq @By baics also
can be fro ortiognal to ti en sub-pbands for the

pesdiin celf 89 1. %#bd?anéé%%dqﬁ@eaw]r %91t ﬂlu%tf%% Wk’al&h Sgbrand end node
-]
fglsnéfs o 'E%g n%é %%} g)%?tﬂ'gt Nnﬁﬁr%lg lt%géthg?(not shown).

Badér tham caaéi’tigma theacontcere fou mcbowekbinténfeﬂenawvom bbicnti¢ahen

f our sub-band re resented for [
bg ﬁﬁ S}ﬁSt?rH% T poRyeafipnat conty %alﬂ?é g&““é‘lﬂi aﬁgﬁ%erite% gy 740 may
ﬁ&@@ob%ﬁ%l@féb? Aangedsel dheRSthe A iddiGatds gl@eﬁ‘@d B&@veen

transmt anything within the remaining 10-t1-t2 (ns),
M¢ighhonimgsiells dle dspeetod swyb@rtd@ ingEcdray gratrhlerity of the system.” the

correspondi.ng system cha .

SRR B S0P S PR R S R o IR s fargp-bands in
ﬁfé@i%@’eqﬁ@l@cﬁ ke irPthe i fk@ SnttcBRs. WEHM it Bstii@ dRSBAplary example, the
adj ustnent according to the foll ow par anet ers:

Power $H¢G?T%Id?@ﬁlt3/? &Slélaﬁ@r Herrad nodes 1689, g?O g 5id) can|rergain\aptheir
7 |
gegge?({glgg gﬁ_%éﬂs (sgr)lcgg tﬁ'@g Qs i é&? %gl;f' int eré&% {1 Qg Il(?({e 771 been

OF ¥ &
spﬂiratbtg”ld-sﬂtb—'baﬁd.k 1Qerefwoatd indsed l@ef mtdrﬁﬁaenfce and the-doamnel-cdnmnands
10. This is _denoted b§ SSTP. [00113] Nunerous such
p,

EreWbZ Hdei’dhandfromy &fterdey pod #e0 gpuldthsaraytnde hbs sb-band load
frﬁi%a&f@ iuS@Rte O 8RR tﬁ%gﬁ?%eo%%ﬁ\odgée I}%'a'ﬂ ih iR ssctﬁ{%q?eq‘agncy band,

e clains as present erring now t
Hieguis @o 8ntedercroee tiplsaoynced pediangd powdrdevets hllowing the UE’s to

oI ueeraro Dt Betrecee GubCinds PO s

[00115] Referring now to Figure 9, a wireless communication system 900 is
illustrated in accordance with various embodiments presented herein. System 900
comprises a plurality of nodes interconnected by communications links 905, 907, 908,
911, 941, 9417, 9417, 941A, 945, 945°, 9457, 9458, 947, 947°, 947" and 947S. Nodes in
exemplary communication system 900 may exchange information using signals (e.g.,
messages) based on communication protocols (e.g., the Internet Protocol (IP)). The
communications links of system 900 may be implemented, for example, using wires,
fiber optic cables, and/or wireless communications techniques. Exemplary

communication system 900 includes a plurality of end nodes 944, 946, 944°, 946°, 944>,



represented by the sub-band | oad indicator 890. For
that same frequency band, also wused in cell 851, the
wa@adpslosredi | oad i ndi cator 891 illustrates whi chreIrbSivanek3393

end node 871 is using. End node 861 is using a

di fferent frequency band al together (not shown).

Under these conditions, the cxcern for inter-cel

interference would be critical in OFDM systens. In

conventional controls, the |oad indicator as generated

»l

P R b LB A ERER A8 34

@@JL&mi%ﬁB aspect of sub-bands increases granularity

of the system the increased granularity allows nore

ﬁl‘(l‘l'ﬂe]i ent Bndndénan, ue oot O4e, 94@qquaﬁbmf@a@dﬁlpima
gi ven frequency used in the different cells.

ttfﬂléﬂqrmheg% rRatisgt RheBR 1aptP etdindheld cpmanungsgfien dgﬁ% fitgndheld
n@]a cfe€§@) {R&1iE4i6 @%169?23%6‘ Zlggmg delﬁng Pﬁ7A1 afi@Br any

n —at e|r respecti s sinte there I's no
Dmbemltmb]eldewmb doif cormemoecatidgdvensireloshecontiiubeson system 900.

er at and ere uld i ndeed be
RhoeriLidiss 42 n O REY e O Boliands | Trom 741 to 771
and from 740 to 760 and 770 woul d be required. The
1Pand | 6&eess nRgRs4P 040’1 9400 spn seraBtiscairansitierchsingnd 2

t%@w@f‘&laﬂp ggcch 1@% l:aﬂ ol tﬁﬁﬁcoﬁ%e Eéﬁ%é’iﬁg% ﬁgﬁgééents associated

ere i s no |nte erence, Us no n power
it signal @ddsoudsiog atnldeewﬁhen {ag., ppecsadm, bdilatoesn tdujtiplexers,
reductions in transm t

Mﬁth t unnec 0 . ) )
ﬁlﬁﬁu’f@e?wﬁrlﬂ%x%wné%mﬁ Gl e 2wl wmﬁ@éﬂy one skilled in

EH%'E'P@J A &R RRASYAT, 91999490 Siay bé,| UST K REIBH dcBeRE6RED %P %Sse
wi th various enbodlnentsipresented herein. System 9

glohgrsi Sescs nolde P40 may befa frredettionted/oomabide.ed by
conmuni cations |inks 905, 907, 908, 911, 941, 941",
P0118] 941 AEn®48JcsS45'- 946451'51 cotinfhyicadedwith QdcE'ss n@de P40 at/or

475. Nodes i exenpl ar ni ca stem 00 ma
35@2%{3&%@@ch&96$@&-9% PBA dawﬁ ?ffa%nsupﬁ@ﬁgha ne §A\op moment.

RS 8 AMMICRIUR tﬁé‘Ebrﬁﬂmﬁfc%&PRﬂﬂéfr&ﬁ Beess hh& 44U t%re%tnodes 944
Protocol (I1P)). comuni cations |inks of system

9040, ma@' thgeupilirr Icmrmnt edkrs fothe esanpingsations linlg franr @l nodes 944 -

tlc C and/ rel conmuni.c tlo
DR SR B, SRR Moot S B QR Bhir Gy R ther base
Stﬁﬁd)ﬂ{slﬁﬁldﬂ)r Rhy aﬁgaﬂaw Rbiceheb. osie@er 984, 103469063965 and 910) that
946' , 944" 08/ 057971 CT/ US2007/ 083393 28 946"

Wiy obrferse Bystionmivahie 4o THTHYS BBHCYOBIOR anchatphwﬂzgrlpm gfend
RS 20g5ERna v ted 8 "0 nmy b, for
RIS s SRS oo SRR oo ARERRs oot

nodes 904, 906, 909, 910, and 912, used to provide interconnectivity or to provide
specific services or functions (e.g. backhaul path for serving and non-serving cell sub-
band binary value load indicator data). Specifically, exemplary communication system
900 includes a Server 904 used to support transfer and storage of state pertaining to end
nodes. The Server node 904 may be an AAA server, a Context Transfer Server, a server

including both AAA server functionality and Context Transfer server functionality.

[00120] Exemplary communication system 900 depicts a network 902 that
includes Server 904, node 906 and a home agent node 909, which are connected to an

intermediate network node 910 by corresponding network links 905, 907 and 908,



conmputing device, a satellite radio, a globa
positioning system a PDA, and/or any other suitable
waelewBos797Dr comruni cati ng over w rel ess conmunPCHRUBZIN7/083393
system 900. Also, end nodes 944 - 946 may be fixed or
nobil e. [00117] Access nodes 940, 940', 940" can
conprise a transmtter chain Z2nd a receiver chain
each of which can in turn conprise a plurality of
conmponents associated wth signal transm ssion and
FRAERLON Iﬁt%rrﬂeghat@ hAGERE Rode o A LAIRK 502 b biRKEer S,
denodul ators enmul t1 pl exers, antennas, , as wl I
ecrappreetrvigt tediebyorb medeskthit] spcicxtornat fn@mahct persxmcegﬁsof network 902
node 940, " 9407 e, e. Wi reless acc
btk P 8e Neitark gR 01 R et BaOlT R e network
Bbd%@lzsm{dh%oﬁaéy ﬁﬂthh&tlv[tQ%éﬁiurﬁﬁ 099&% &ﬂés 940, 940°,

946 may commruni cate with access node

& pae actevode elss)Hode( 5391 orespectivolil i nk and/ or an

uplink channel at any given nonment. The downli nk

[Gdfldtls to Eh@lmmﬂnumdcaﬂ®6MOIQAW’ﬁmbpm&d35$&nnddgcemﬁmﬁvﬁy

focp B o e deir S BRSPS Fesprngly” via
865&P %&@?@cc@ﬁ%nkﬁ‘{@@@”‘)o(ﬁﬁ%ﬂ‘ja 4f5ur9‘.4}73)' respectively. In

conmuni cate with other base station(s) [or any
@bmbmmatlsesw@mm @@GQSehr@is su@mS\%HSSgt@d IAho ey abode ag@lﬂ%lble. In

10 ons suc
Shnats iRkt PRieuR SR s BB R E hrafily of
89sleBhSdAccesOfifks BGCEIsHhbMS, ou@hde' thélg owandll %ﬁwﬁfhrnents depicted
00119] Exenpl ary comruni cation stem 900 al so

|[DY1 ot Liidls cxemplapesorgmupictiinn sypisEe)0gereh agows nodp?40y P40°, 9407 is
t
g&r}gg’t?céés uésfl’f‘pégxllr%f%ssotreayﬂ %igg'(g er, 19&&?%&&& f(nst to %r%vkdﬁ access. A

I'C Servi uncti ons
palidicdverags arodi(ag., aa@hnnmmaeemsvceﬂg 9¢&,9485 whd W& dflohdhadcyess
val ue | oad indjcator data). Specifically, exenplary

BostAmIA 24t W sirspestivelyol ﬂihh%tlat?&éé agirglsysyEpunge theed
E&TQ@Q@gﬁ%a&% Ngfger and storage of state pertaining to

end e Server node 904 nay be an AAA server,

t ext r
ATESE L, ARSI g SRS i PEMFLOP oA i
presaitédnalceil ys repfd8Oitedby Ex sdrpicanicaOdfmuyi ltat ineighSyrskeBiD48°
900 depicts a network 902 that includes Server 904,

AL & TRy 4 PR3 Be FRProrsRied b gocarnneds Hend its neighbors
6aPNGa0ae t&c@ﬂim% a{ilreﬁg?&'t 8F & g Sgﬁﬁgpﬁ Véri:lglgﬁ Al CQYbroadcasts

correspondi ng net nks 908,
20D ShOBYBTH ¢GEhndlSho @ﬁ%-ﬂ)m&ﬁaryzgtluedslmbmdmeﬂoy data for sub-bands

b i B B DS 0 B 7 ab bR b e el i
Sadi86 DR itsf FvAMob B & PERERREL e cAfthREENRcHad87ul channel will also
transmit the binary valued load indicator data on a sub-band basis for its neighbors cell
activity. At a minimum, access node 940 provides the load data for end nodes 944
through 946 as well as which sub-bands all neighboring cells are using including end

nodes 944°, 946°, 944” through 946”.

[00123] Note, that while this an exemplary model, this invention is not limited to
this model and covers all permutations as captured in the claims. If the cells are sectored
as in a frequency reuse scenario, then the neighbor sector binary load indicator data per

sub-band would be transmitted (not shown).



via network Iink 911. Network link 911 is connected to
anot her internediate network node 912, which provides
wo ewoslogT97Connectivity to a plurality of accessPeDUS®07/083393
940, 940', 940" via network links 941, 941', 941",
respectively. [00121] Each access node 940, 940', 940"
I's depicted as providing conn®ctivity to a plurality
of N end nodes (944, 946), (944', 946'), (944", 946"),
respectively, via correspondi ng access |inks (945,
frbi24) (945Exed @ZQ) oon(rgﬁ]’nrlcatlo%ds?stltm Joes ﬁtcetsén\f@d é’s al; is for the
synchronous syst access nks suc as 94
¢ Sp ey ofatasioubespavtaisttbitie herem. Festharhvayoos dlsparate network

B PSS 0 A8 e NS Bigtmater where
Hﬁ)&l@@f a%Htty?’peQﬁ rehdrk nBuey, ﬂl%'ﬂunﬁa@i/ hﬂd)@'?@ Bf &c@@pdo%éa Ghe R¥mber

41A. I n exenpl ary comuni cati on sys 0, each
amt@ss oheknmies thomonbergad tyiepf S@é@f&ﬁ@dﬁ]@@ A@nﬁ;gthe number
es techn SS _access
({ t\yp% 8§ link 1S, 21l thg%%ﬁéamgecggl\\{xéﬁee[algena pades (nay gdl fQ 3rntthat of
Qﬁiﬁml Qv@hin@ﬁﬁca@l@h ls3st&A800 YéFicted amHigd98 A)ddﬁfon@l@;ﬁ Hunctional
access node 940, 940', 940", respectively

PItIties depitted Imexcanmpy CORMaIN¢A6R dY ignt A8 maddv@roasﬁ%aﬁ ¢rgnbined.
%gsfoeﬁ% l@&l‘?iSn ok Bﬂé%ﬁéntég lﬁxﬁn@ o%ralien@ﬁl@? G th Qe dlL may be varied.

ors I1n a nmu resente

SRS, CERRET Pl P OB 916 v

hveRlcesRAthRE, Rycragapafnt) b B4 witll vhdicusnehahd (Exf‘emp%gl) end
and 940" Accordlng to an aspect of the current

orelt00avey Learanpatafusihas aeryas @ed peay, ongrofitheergaiqdes depicted

G B BR300 ey B0 68 g
pracedsbe] (0de q warrtags Scbibmbﬁfcﬁhﬁon mtem&ee 103, hakerdaputjoutgun interface
addition to its own | or data t he cel

ﬂ%%@giﬁn%rﬁ@Ybl&éQﬁawle&?gﬁW@F éﬁgﬁ Lvs KW Aceqrdinghy, varions
garﬂ dén%éfdfléﬁﬁ Bl)&afbdoquh %961&5 9&%&%& ngméﬂafa%aa\%& $us 1006.

I'ts nei ghbors cel act iy ni mum access
Gompoﬁmms P00y il 0 10 hig 108@dl Odatoﬁ erﬁcbno@rﬂd)Oﬁ ogyeddeated inside a
1§§ﬂ¥§46 as well as which sub-bands all neighboring
@H% usi ng i ncl udi ng end nodes 944' | 946', 944"
t hrough 946". [00123] Note, . that while this an
O0IZOI ar y MGERSSS compyInicatjemintegace 4 03 provides ¢ dkechgnism by which

kﬁ.lﬁte g@dmﬁﬂ%m&%\f@ﬂé 'dod@?()WEafi‘ltdeH@%n@?ec&@Q"sféthg td/fom

t he ce are sectored
Extenpakdryyces end eetsmelnmdeo (e.th ecwesshmdne)t gﬁbdessscwotmmmcatlon

?}II% : #llf)?@alchﬁ g%%{ﬂﬂ% et o (‘fb\@g y%?l?)% Wl‘Hl a correspondlng
Pe@&&%%@&@?@ #nd BRansmitter module 1034 with a corresponding

transmitting antenna 1038 used for coupling end node 1000 to other network nodes

(e.g., via wireless communications channels).

[00127] Exemplary end node 1000 also includes a user input device 1042 (e.g.,
keypad) and a user output device 1044 (e.g., display), which are coupled to bus 1006 via
user input/output interface 1040. Thus, user input device 1042 and user output device
1044 can exchange information, signals and data with other components of end node
1000 via user input/output interface 1040 and bus 1006. User input/output interface

1040 and associated devices (e.g., user input device 1042, user output device 1044)



[00124] Exenpl ary conmunication system 900 is
presented as a basis for the description of various
waspsos®7set forth herein. Further, various di BEHDS1087/083393

network topologies are intended to fall within the

scope of the clained subject matter, where the nunber
and type of network nodes, th& nunber and type of

access nodes, the nunber and type of end nodes, the
nunber and type of Servers and ot her Agents, the

gmt%f%fa m@cﬁl‘ths)ﬁﬁ@ \Qﬁlch 'arﬂ1l§§b cafl %getta{%ee nldHoBE (f@(ﬂmﬁ)%bcyﬂlfoﬂsh various
et ween nodes differ fro hat of exenplary

tekrunipagtcubam, @ylsmpm BOEcdOP? enddsar nufpugdevice 1044 provide

Add'th@”aﬁ@gﬂﬁﬁﬁﬂﬁg%?gﬁlgygft'HE@élﬂﬁ@lﬁiﬂﬁﬂ*?Wﬁﬁ(ﬁg

%H@l‘e@ ?ﬁo%raﬁls St@utlﬁéﬂefuhgﬁtﬁ@ Q[Bt) Hat @J{é%ﬁ%niﬁ E‘ﬁen‘&frytlb% of end node
unctlon entltleSIHt e ne be vari ed.

[@®W125] Figure 10 illustrates an exenplary end node
1000 (e.g., a nobile node, a wreless term nal, user
H9aRPlnrent ) Passsor 8Ednay bhunder contsol @ psmims .mddudasyb.gr, youtines)

G sh e Gemono! O SuB e R T Gttt ot ch o0k g 15 FEreEin
%ifous 2 aln%énda pr8é&sing %é’f ﬂe&cn@&ﬁh@remp‘ﬂ" hel eRidele’ Facl@d in memory

node 1000 includes a "processor 1004, a wreless
EQfharn ﬁs@tutedrpm sterepfaee calf@0y ethageedulespidpdiespuey cxchange

pnterface,. 1040 an nmory 1010 .coupl ed taget.her a

ifle SRR Suio a5t sBR TR0 SYoch i IR En QS MR 6 ol
HPOh £idh waes Rag@eed. Vo8Bt 1000,0f $h@AGdcS1 0 Aaihaludé @

bus 1006. Conponents 1004, 1006, 1010, 103 1040 of

aiaee ngdenTomody hR17 erkyigerlingspaeol slataldlidi ng 1002.

[00126] Wreless communication interface 1030 provides
H0ke%hani s ﬁigbyliwﬁwwol tieduierVé? nettralopipeersimggelefing tereceiving
end nqde 100 recei ve nals to/fro

SR PRaE BROR " RS eBl: PRSI PUARR bR Norage,
RaEes), an\bFRb&s:. Fﬁﬁﬁ-ﬂﬂgﬁc@hﬂr&rmtd rg1arih@a&sk@dinformation such

|ncludes for exanple, a receiver nodule 1032 with a
2w foraByamGi hﬁgamﬁ@tse ptafuncpndier oHies imfoeatipadelating to operation of the

%ﬁ(ﬁ&?’({y thtg ﬁcrlrtlggl%tj e n%ﬁri%%cgtrtolﬂ d BH 81%8 ?&%J&gcon C}guragon

ransmt use or coupling en
IGhation A0 h@ (e. A pénslaidde nduaheisicat{od. igformutien )wind @p&atonal information
communi cati ons channel s). [00127] Exenplary end node

i@ﬂcﬁo(eaa SBIOrMaliQRRROUL CHER PASBUHN AP tspfzpepding responses, erc.).
Qﬁr‘@/ o1 fhoHﬁ n 0@2‘ grﬁgtai%%g b Por i ﬁggahn %oﬁﬂblad/a)ta 1014

ar e couple via user inpu /ou
(erg eurfdatecobfidratidin UEforrmleen 10hép almd/dle&peu:ailoh@l@ﬁfmmdtlm da(B 18).
out put device 1044 can exchange information, signals

poed30jat a wWiMdmaay hero GMQMBHSO(Dﬁlaﬁ Ao dede al&ﬁﬁbavétar module
user input/qutput interface 10 and bus 10

ﬂ%@/pewm@ust@ﬁr@?cﬁa% 048y ea@maﬁue%rsf@eqﬂsf @ed@lédpé%sAlthough
ﬁgt (% ictddS fi'is forU%Lgpp{je%Ya't&feth&toc%%lpa%@tr mOMh® 5[’646"i ‘ﬁxév‘e‘readj uster

rnodule 1048, and/or error handler module 1050 may store and/or retrieve data
associated therewith that may be stored in memory 1010. Comparator module 1046
may evaluate received information associated with end node 1000 and effectuate a

comparison with expected information.

[00131] End node 1000 may further include a power adjuster module 1048 and a
comparator module 1046. Power adjuster module 1048 may measure a power level

associated with access node 1100 (Figure 11) (and/or any disparate wireless terminals).



WD 2008/ 057971 PCT/ US2007/ 083393 31 provide a
mechani sm by which a user can operate end node 1000 to

wae@sopiorsh various tasks. In particul ar, usePCT/Dp2D7/083393

devi ce 1042 and user output device 1044 provide
functionality that allows a user to control end node

1000 and applications (e.g., 32rodul es, prograns,

routi nes, functions, etc.) that execute in nmenory 1010

of end node 1000. [00128] Processor 1004 may be under
F%Jrﬁ%ov&gr agﬁ@iePH@dﬂEq'@h§%1 &Qraﬂsmlt BUkt E@ﬁl)nandsntgl U%@Qnode
In ne may cont operation of end no
1HHDtotf@c1btatef aljusting drd muveer $¢vgh aF ermgstamd, povor edpisteg madule 1048
des%rlbe herei n. The nodul es incl ude

aR¥E F@BWSEC%’PIQP%B Vr 05906%1F@%%‘llﬁr?%‘tlﬂ?rasf%b%?‘g‘é’“h a first
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[00133] Comparator module 1046 may transmit information associated with a
wireless terminal (e.g., access node 1100) to which the power commands correspond
along with the power commands transferred by power adjuster module 1048. For
example, comparator module 1046 may transmit information as a function of a terminal
identifier (e.g., scrambling mask) associated with the wireless terminal (e.g., access
node 1100). Comparator module 1046 may transfer such information over the

DLPCCH. Pursuant to an illustration, information associated with access node 1100



conpar at or nodul e 1046. Power adjuster nodul e 1048 nmay

nmeasure a power |evel associated with access node
wa@dogPirgure 11) (and/or any di sparate w rel eB&T/US2007/083393

term nal s). WD 2008/ 057971 PCT/ US2007/ 083393 32

Furt her, power adjuster nodule 1048 may transmt power

conmands to access node 1100330 facilitate adjusting

the power |evel. For instance, power adjuster nodul e

1048 nmay transnmit a power command in one or nore
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(09185] enpFiguragl peossvedesadjilisstr@tionotiad exckipBy atess node 1100
transmt downli nk ovver contr ol rressa%es to control
tmléﬁ@ﬁmg% irb%fscwﬂlé?e with pusssprotredepartiyd hegrpn 3Byemplary access

assoc. 0By E@lﬂﬁé@aﬂaﬁfk% BYd £§ fl‘l‘fg Q! ﬁ@c{eg Qhicicd in Fig. 9

W reless term na
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he ovve nsferred ower .
ThLE ot il PR R T30 S s ComtR A iptertace
%g#ncﬁ%ﬁe& f0RBEH By & Bﬁsoflr@%t IQRoRBn Ay, VARG QInRnefits of access node

1100 can exchange information, signals and data via bus 1106. The components 1104,

1106, 1110, 1120, 1130 of the access node 1100 may be located inside a housing 1102.

[00136] Network/internetwork interface 1120 provides a mechanism by which
the internal components of access node 1100 can send and receive signals to/from
external devices and network nodes. Network/internetwork interface 1120 includes a
receiver module 1122 and a transmitter module 1124 used for coupling access node
1100 to other network nodes (e.g., via copper wires or fiber optic lines). Wireless

communication interface 1130 also provides a mechanism by which the internal



identifier (e.g., scranmbling nmask) associated with the
wWreless termnal (e.g., access node 1100).

w@oimpasaror nodul e 1046 may transfer such i nf oP@EHUSIINT/083393
over the DLPCCH Pursuant to an illustration,
i nformati on associated with access node 1100 WO
2008/ 057971 PCT/ US2007/ 08339334 33 may be transmtted
over the DLPCCH with a subset of the power conmand
transm ssions from power adjuster nodule 1048. [00134]
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state. The Al’-based aspects of the invention can be
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Stgjnhnlﬁg/ebﬁ&ﬂdnmad y]tl|4c@brre@3oﬁﬂiegﬁo capsifelise atduiy, memory 1110

Bayesi an nodel s are contenpl ated,. [00135] Figure

ilio Hichidey égateaManeasepF aitp éhl%%ndgfﬁ c SjggaingFyntzeldataT115.

node 1100 inplenented in accordance wth various

HMaRE s deSterd Meregsarcat Modeedip? spyirel Begsocendagofirrogived
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%@Mnig@d&nﬂ.ﬂ)@l@ Iy mdhl:desl,Cfer msphog esdadddkOded mﬁn"ﬁfaﬁon such
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o the SeisorgBR Al hCHttr o thlosptioneef the quyent e%m%ﬁtate if stored in
Logebiner né?é(/o% R §L06M ﬁ‘QMe‘#ﬂt Rte 1M "1‘% h%g‘;access and/or modify

conponents of access no 1100 can exc

PrafaoMapideorent ditghhld and data via bus 1106. The
conponents 1104, 1106, 1110, 1120, 1130 of the access
[0®d89]1100 Shyalie/Conadl@tbduisi de @ntrold shaygrodskidg of signals

0136] hbtmork/|nternetmork interface 1120 provides a
PR SN ﬁ\p qQuieT WHeless communication interface 1130 and to/from other
network nodes over network/internetwork interface 1120 as necessary for other
operations such as basic wireless function, network management, efc.
Signaling/Control data 1115 includes, for example, end-node related data regarding
wireless channel assignment for basic operation, and other network-related data such as
the address of support/management servers, configuration information for basic network

communications. Signaling/Control module 1114 may access and/or modify

Signaling/Control data 1115.



the internal conponents of access node 1100 can send
and receive signals to/from external devices and
woeisosie7nodes. Net wor k/ i nt er net wor k i nt er f acePQW/RB82007/083393
includes a receiver nodule 1122 and a transmtter
nodul e 1124 used for coupling access node 1100 to
ot her network nodes (e.g., vi¥ copper wires or fiber
optic lines). Wreless comunication interface 1130
al so provides a nechani sm by which the internal WO
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and i nformati on when executed. By way of exanple

l e,
Ay 1116cess nade B mutirtheoipcldg aica@pgor moguly K46 that
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Si gnal ing/ Control data_ 1115. [00138] State Managenent
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Ing state storage and retriev
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interface 1120 as necessary for other
assigned to access node 1100.

[00142] Scheduler Module 1147 utilizes the data from various modules to control
the assignment of sub-bands and other resource management functions in relation to

aspects disclosed herein.

[00143] Optimizer Module 1148 can be employed in connection with
assignments with extrinsic information (e.g., environmental factors, preferences, QoS,
customer preferences, customer ranking, historical information) Artificial Intelligence
(AI) Module 1149 can employ artificial intelligence techniques to facilitate

automatically performing various aspects (e.g., transitioning communications resources,



operations such as basic wireless function, network
managenent, etc. Signaling/Control data 1115 i ncl udes,
wo orosesxmanpl e, end-node rel ated data regardi ng P@I/UE106%683393
channel assignnment for basic operation, and ot her
network-rel ated data such as the address of
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apreornting@nd transferring such methodologies to various devices. Those skilled in
the art will appreciate and understand that a methodology can alternatively be

represented as a series of interrelated states or events such as for example in a state

diagram.

[00145] Figure 12 illustrates a high-level methodology in accordance with
various aspects. At 1202, cell bandwidth is divided into N sub-bands (N being an
integer >2). At 1204, respective sub-bands are assigned to respective user equipment
(UE). Itis to be appreciated that a variety of assignment protocols can be employed in

connection with making sub-band assignments. For example, respective sub-bands can



[00142] Schedul er Module 1147 utilizes the data from
various nodules to control the assignnent of

wa@wsiosreds and ot her resource managenent functPONES107/083393
relation to aspects disclosed herein. [00143]
Optim zer Modul e 1148 can be enpl oyed in connection
with assignments with extrinkic information (e.qg.,
envi ronnental factors, preferences, QS, custoner
preferences, custoner ranking, historical information)
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inference based schemes can be employed to facilitate inferring intended actions to be
performed at a given time and state. The Al-based aspects of the invention can be
effected via any suitable machine-learning based technique and/or statistical-based
techniques and/or probabilistic-based techniques. For example, the use of expert
systems, fuzzy logic, support vector machines (SVMs), Hidden Markov Models
(HMMs), greedy search algorithms, rule-based systems, Bayesian models (e.g.,

Bayesian networks), neural networks, other non-linear training techniques, data fusion,



specification are capable of being stored on an

article of manufacture to facilitate transporting and
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Those skilled in the art will appreciate and

understand that a net hodol ogy can alternatively be

represented as a series of imd&rrelated states or

events such as for exanple in a state diagram

[00145] Figure 12 illustrates a high-1level nethodol ogy
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as nei assi
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information (e.g., environnental factors, preferences,
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akthe éqﬂﬁiéqptrol deterrmnatlon The power spectral density (PSD) adjustment
stepsizes (SS) can be designed differently for different sub-band group commands,
differently for different mobile stations (channel conditions) and/or differently for
different cells, especially for different frequency reuse factors. That is, the stepsizes
(e.g., for down, up or hold commands) can be denoted as A (K, M, R) > 0, where K is
the index of mobile stations 1436, M is the index of sub-band groups 1434 and R is the
frequency reuse index. 1432. The stepsizes could be zero for some combinations of K,

M, and R. Determination of optimum transmission, coding and stepsize configurations

may be performed through an optimization scheme as noted supra.



can be a function of |oad-balancing across a cell or a
plurality of cells. [00148] An enbodi nent of the
woreiokosIrogy can enpl oy an artificial intelligrer@es2007/083393
techniques to facilitate automatically performng
vari ous aspects (e.g., transitioning comrunications
resources, analyzing resource® extrinsic information,
user/ UE state, preferences, sub-band assignnents,
power |evel setting) as described herein. Mreover,
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ohd £fi@etiorPdf 1885 0alaREn@adresul delldfr a Buahtyraanelior i ng,
if it is determned that sub-band configurations have

fo1soul d aRaRGRdIment of the methodology can employ an artificial intelligence

techniques to facilitate automatically performing various aspects (e.g., transitioning
communications resources, analyzing resources, extrinsic information, user/UE state,
preferences, sub-band assignments, power level setting) as described herein. Moreover,
inference based schemes can be employed to facilitate inferring intended actions to be
performed at a given time and state. The Al-based aspects of the invention can be
effected via any suitable machine-learning based technique and/or statistical-based
techniques and/or probabilistic-based techniques. For example, the use of expert

systems, fuzzy logic, support vector machines (SVMs), Hidden Markov Models



an optim zation schenme can be enpl oyed in connection

W th sub-band configurations 1370; otherw se sub-band
wa@s@sgsyent s are mai ntai ned at 1360. The opti NnP@EUSN7/083393

schenme of 1370 can enploy extrinsic information and

artificial intelligence techniques as discussed

supra. [00151] Figure 14 illugtrates the nethodol ogy

i n accordance with various aspects of the |oad

control determ nation. The power spectral density

|ffe|)a%k%y%§%hgll %@%@El}%@ fég}sgﬁ% c%hman s (es

Baflefsemem:tvtfquﬁ)oneldalftfeweﬂrs atindyinos-1scatt tromsg (cerlhamlual data fusion,

conditio r dlfferentl for _different ce

deiachosyd: 1173% e P Py Pavrsenmaed<sy ge. St

hﬁn@hﬁﬁﬁﬁlepSIZGS (e.q. for down, up or hold
commands) can be denoted as A (K, M R > 0, where K

L(ﬁ)lSB]he ' nﬁfg‘n‘@fﬂ MR G § hAH-RPS n:l-ﬁﬁ(@dofl(ly\é i ab A RERAth

T sub-band groups 1434 and R is quency reuse
varthen asiot82 At'ﬂﬁ§4,steﬁri&nd\ﬁsitlcmldlvidhbanceNcsub{blanMﬂTébemg an

conbi nat n Det er mi pati on of optimum
AL SR (AU W @%@5@?%8@8 OGRS LT pegypment
Beep et fab e d %ﬂael@téaiﬁha@ra VARE B2 brifens gk&@c%lsacsan%t&&bloyed in
supra. WD 2008/ 057971 PCT/ US2007/ 08339 39 [00152]

Fomgeeteontith Makiigrsabdandawvignercnti dlor keareple.mesieotiod @@ybands can

R O T R N T
A95¢bA! 186d-5Y8hENY ChAAATEY danttcGespRbtively sRiddaieb sub-bands as a
dependent basi s. fir!}D,fb\tr)1520 t he sublﬁand ﬁgré%p commands

ﬁH@U@®ﬁ%§ﬁéHYﬂ@“ﬂﬁe UE operating sub-bands. |f at
1530, the nunber of UE operating sub-bands is smaller
{094 F6}k he nimdwthestxauple banesiniipationeschere eranzt cnyrloygsl in

respons t.. 1540 be to.use a bit per
SR o ETBR e ik SR, A k04567, GroREnta
a8 preren s, ®08 Tusioimer Peeferdhcdd 2@ radkendJkiskericah
the sub-bands of the qroup the group conmand 1560 is

UdiEnaion} ¢pa heeeérmiwseé Ilfin%t er ekgmIple, pysignencape ey b mdgction of
ﬁﬁﬁ%gfﬂg?g%g%géggalggaéﬂﬁhgy5@%%89reater than the

and group conmand,

7L R0 AT A PSS St A e Bbtience

fé@ﬁllﬂg s tb fﬂ&ll@tﬁ@\é@tcfn@aﬂé@@ﬁ g&forﬁﬁ? Ve RAhs @gpe@@RE 2P iaAdiBoning
to adjust the UE | oad. [00153] Figure 16 illustrates a
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ﬁ%?e‘%%ﬁc%ta sBB‘rbgh(? Qis 3%%&%21 e sgtgﬁgjbatgﬁdggg}g)feg?\ﬁlgeﬁ%é\/loreover,

at t e su
aifecadccabat sdhbfdiﬁs tdméoemﬂiﬁieyedOfo Raibithaimdaring ittteded actions to be

sub- band group . ) )

performed at a given time and state. The Al-based aspects of the invention can be
effected via any suitable machine-learning based technique and/or statistical-based
techniques and/or probabilistic-based techniques. For example, the use of expert
systems, fuzzy logic, support vector machines (SVMs), Hidden Markov Models
(HMMs), greedy search algorithms, rule-based systems, Bayesian models (e.g.,
Bayesian networks), neural networks, other non-linear training techniques, data fusion,

utility-based analytical systems, systems employing Bayesian models, etc. are

contemplated.



command. At 1671, the systemnetrics are retrieved. At
1672 an optim zation schene is utilized to determ ne

W0 b@slos®r1 appr oach of conservative SSc 1773, apQgr/e@sS®0ves3393
SSA 1774, Proportional SSp 1775 or Tinme Proportiona
SSTP 1776. These approaches are coverd in greater
detail in figure 7. The opti Mizati on schene of 1672
can enploy extrinsic infornation (e.g., environnental
factors, preferences, custoner preferences,
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anal tlca S stens e i an_nodel s
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28d¥, ghicleeMBlatiGE bR fRAYioh I BECsdaR&Bediveh  vari ous
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exist, at 1814, the UE maintains power level.

[00161] Figure 19 highlights exemplary logic for a management method in
accordance with various aspects. The management method 1900 is for a UE based
inter-cell interference mitigation system that robustly handles both synchronous and
asynchronous orthogonal systems. At 1904, for each UE in a given serving cell, the UE
receives a serving cell Type message indicating whether the serving cell is operating in
synchronous or asynchronous mode. At 1906, the US determines or is informed of

whether a serving cell is synchronous or asynchronous. If the cell is synchronous, the



connection wth assignnments. Likew se, extrinsic
information (e.g., environnental factors,

w@e@Besmnces, QoS, custoner preferences, custoP€r/US2007/083393
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anot her exanpl e, assignnent can be a function of
| oad- bal anci ng across a cell 4 a plurality of cells.
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[00164] In Figure 21, the UE at start 2102 receives the serving cell Type
message 2104 which mandates step 2116. Here the entire bandwidth from the slower
backhaul channel as provided by the serving cell is obtained and compared to the UE
bandwidth in the serving cell 2120. The less efficient direction (e.g. UE using non-
interfering different sub-bands within matching bands will be indicated as causing
interference when they in actuality are not) for the UE is dictated and either 2122 or
2124 will then be taken. UE capability is ignored. The systems as represented in
Figures 20 and 21 are also less UE based as the Serving Cell system mandates the path.



[00160] Figure 18 illustrates a high-Ievel nethodol ogy
in accordance with various aspects. At 1804, sub-band
wasasgsyent (s) are received by a user equi pmreneCT/BB2007/083393
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respective capabilities/functionalities of the UE. If

the UE is deened to not posse4s certain
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whet her the serving cell is operating in /nchr onous

ln&wliﬁrﬁpoﬂm@thwéamme qrg%lmltzai@rus erae eil 99y qompogent
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MMVQ TikdRGIe, ldsﬁﬂi@%/lﬁ)ﬁ)&ﬁgtfﬁon (é% ,KHn&ﬁeSrﬁernald‘GeteﬁSpﬁeﬁerences,
1918 where the US | ooks to the E%{Vlng cell .or
ReP gHBEMGH Fre@Icnecst GIsonpsr gty t3isbinfRymptigat gn eremployed.

eorhdBn e vaRds sb : ?éé’aﬁ%%?f&iiﬁed ih N8 RIPCE5Rs. Hﬁgﬁgiﬁ%

to 1912 where capa ties o UE are assesse

ttrenfllE assguleentedn bo a ienctiondf Bradddlancagabioss & cebor & plerality of
grgcess proceeds to 1918. If the US is deened to have

% e capabilities t he process proceeds to 1916 where
the UE | ooks to the serving cell for backhaul ed
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path, the binary dat a per sub- i s obtained
27208 moniters the systern characterlstlcs Cornponent 2220 determines if a conflict

exists as a function of such monitoring, and if it is determined that a conflict exists with
respect to sub-band assignments component 2226 sends control information to
particular UEs to reduce power in connection with mitigating inter-cell interference due
to the conflict, for example. Component 2226 can also change sub-band assignments
for other system operational control characteristics. If no conflict exists, component
2222 send control information to the UEs to maintain power level. Component 2222

also maintains other system characteristic data associated with sub-bands.



conpari son at 1920 can take place. [00162] At this

point the finer granularity as shown in Figure 7 will
w@e@sios®7t he UE with the control direction toPCHKS2007/083393

ei ther step 1922 or 1924 with increased roomfor nore

UE operating in the different sub-bands of a given

bandw dth. [00163] This can b#& contrasted with Figures

20 and 21, which shows the | ess robust conventiona

alternatives. In figure 20, upon start 2002, the UE

[odagg)es t f’Fr a soHtWarl @ﬁllentz‘bf&? tﬁ@t%aﬂggue% QIQSACrﬁ‘)@&i hEIl%ﬁl may be

serV|ng cell type mandates the UE s ne step

Haplemtited enthimedubes(d\gi, grdredires, ffenatmng,rﬂnd 150 0g) that Ibesforrn the

ata as, obtained.directl and UIC romthe .
R ErBoSCuRr TG EoTmed foted s Seor e g wis and
SRIMIcA By GRbdessotd 2Phe hBRotyaast @b b&in@ﬁl&mgﬂlté@ Glith @ khe @rcgsessor or
UE using non-interfering different sub-bands wth

pretenhl toghbpriedessou lin whishicast it eanchf cwlro@msatwgly coupled t0 the
interference when the%hln act aI| are not) for the

PETEulE et ¥ and” et thér “2d2 2028 wi 11 then be

00164 .21, th E, at st 02
B, on 0 AL by Tt ®d e Toetlautmilon o gy more
%Bgcﬁhﬁﬁtsmhei@ C%Jeaaﬁrse HiR¥ ?o§sﬂﬁe I dsE b LARAVMEFHCBivEB1O R IBRation

sl ower backhaul channel as provi ded by the serving

@@qmpmem@paméwdamw@ cfwna\rmes of ddserﬂUEg thyaedoiwimgnonad

h ervj 21 ss efficient. d

Ba gkl By oo Rty SR Gty BogRb-ShCRkGRrmer
%ﬁlﬁh@tldfﬁtaﬁﬂ ipBEnRaRES ofivhilioRembddirtéitesle osEHYS ARGrdingly, the
interference when they in actuality are not) for the
dpscriedigraberdimgnta At igtonped toznptpagsrall speb altgiptionsy medifigations and

[ e S

VS M SRR RGLR BN OIS Pyghermore. to
’ﬂﬁﬂa@d:nﬂfhat the t&ear inelgddsBlid ussy $it eithemeieditded dberipabh or AN
2008/ 057971 PCT/ U 52007/083393 43 [00165]. Figure 22
Fleinyss ey t@’ém Ny 1§§¢§ ¥hiozgbcliHyg inFaEpnReyr gingiar é%rhe term
fi eﬁl [)an cel tric 1%%2 {élq%o({n‘tv éelgeerﬁ%m?&{a%rgtr glrogﬁltword ma
slatmbands. System 2200 also facilitates mtigating
inter-cell interference. [00166] Conponent 2202
di vides cell bandwi dth into N sub-bands (N being an
i nteger >2). Conponent 2216 assigns respective
sub- bands to respective user equipnment (UE) and
conmponent 2204 assigns systemnetric characteristics
to respective sub-bands. It is to be appreciated that
a variety of assignnent protocols can be enployed in
connection w th maki ng sub-band and systemnetric
characteristic assignnents. For exanple, respective
sub- bands can be designated for particular



pur poses (e.g., data type, power |evel, distance,
interference mtigation, |oad- balancing...), and UEs
w@ a0vslos7Irespecti vel y assi gned to sub-bands as BCT/US2007/083393

function of affinity thereto. In another exanple, an
optim zation schenme utilized by conponent 2218 (e.g.,
enploying artificial intelligénhce) can be enployed in
connection with assignnents. Likew se, extrinsic
information (e.g., environnmental factors, preferences,
QS, custoner preferences, custoner ranking,

hi storical information) can be enployed. Information
fromvarious sources can bgcopj@i ned in data store
2226. I n another exanple, assignnment can be a
function of | oad-bal ancing across a cell or a

Iurallty of <cells. [00167] Conponent 2206 tracks

L rr1§§§ignnents and conponent 2212 broadcasts

sub- band assignnents to neighboring cells (e.g., to
appri se base stations or UES in such neighboring
tel | sAahetbodbthaafudilastss groment spnageinicet, composiegt pe2@itting different

dc st s, commands an char a ristic UE' s under
RrE SRR e, SR e B et Tor Sl Fs S Do romi £or s

nei ghboring cell sub-band assignnents, while conponent
2208 noniters the system characteristics. Conponent
2220 dbe meth'Ode)§ claimd, anlfeiﬂ e celéxicgicommsatipntlenedt ¢aprbeah the
irUCh n[:mﬁlo aln {Plg ’tlrn (ﬂoma Srn 1e taer nreed that a

UNRRS Pst'S WP TREpREY 8’§ﬁbhﬁ G assi gnrment s
conponent 2226 sends control information to

articular UEs to reduce power in connection wth

ti gitw Agthodtod clagna |2, whereay the celh sstrgeperationtipaplink load metric
8%%&% for exanple. Conponent 2226 can al so change

and assignnents for other system operational

control characteristics. If no conflict exists,

conmponent 2222 send contr information to the UEs to
frai nt AhemsReot ka3, w %@ﬁ?ﬁ%éﬂt dosmegicds I nt ai ns

ot her wiith
oub- bon i S B B oA oD AR T ™ s and
[ 0016B¢rnEtmgahsllioware | npl enent ati on, the techni ques

descrlb d_herein Ienented wi t h_nodul es
(e.qg. &(Hce:cﬁirfes Oéﬁf?cﬁ_%%g dods DHat perform

the functi offe ”descrlbedﬂn@Teln ﬂWH@ softmare codes
may be stored in nmenory units and executed by
processors. The nenory unit may be inplenented within
fhe pTheastnd oficlair?l eho@lthé oplifkdopt meeRsiOROTI N whi ch

case it can be conmuni cat.i vel couEIed t t he
pr ocngmtm& ataggst RO OPabAR ankoTe(n) Fﬂiv%Hb A4 Ae lar ¢ N; and

[ 00168} tﬂ@ﬁﬂgggﬂ%descrlbed above incl udes
exanp es O one or nore
RoT,(1) =or# RoT,(2) =or# --- =or# RoT,(N)
flexible flexible flexible
6. The method of claim 3, further comprising generating load control commands on

a per sub-band group basis, where the sub-band groups may be composed of n=1ton

= N sub-bands and N = total number of sub-bands.

7. The method of claim 6, further comprising varying transmission of the load

control commands as a function of bits allocated over an air interface for load control.



enbodi nents. It is, of course, not possible to

descri be every concei vabl e conbi nati on of conponents
wo@eoos®strodol ogi es for purposes of describi ng tP€T/US2007/083393

af orementi oned enbodi nents, but one of ordinary skill

in the art may recogni ze that many further

conbi nati ons and pernutati onsd4éf vari ous enbodi nents

are possible. Accordingly, the described enbodi nments

are intended to enbrace all such alterations,

nodi fications and variations that fall within the

spirit and scope of the appended clains. Furthernore,

80 t hbe exthedtof than 6tfhgh¢raromptismgltradesittingonsed-and group load

either the detail ed descriptjaon or. th cl.ai ns, such

AT PYCTA A AJERE $16! BES thicligh freeiise SHORRRGFOWH g1 pime.

to the term "conprising" as "conprising"” is

i nterpreted when enployed as a transitional word in a

2l ai m'hywethoddf obng p1thedrdigsnool¢@e839B arg Bar@bM WRature and

V$a%ch§ %j%inlg IS, 1. Anethod that facilitates

Ve ou?cg %a%ggﬁﬁﬁﬁﬁ, conprising: permtting different

and fUex{ fltee e@l,l netric operation |levels for

di fferent sub-bands. 2. The nethod of claim1, wherein

t he cehb-baadsipghegisti #td on | evel s can be in the

| cauBReHIRTRL Rt B LR gner @ cortrpat on

ne clfaim2Z, wherein the cel
metric operation is uplink load netric operation. 4.
The net hod of claim3, where the uplink |oad tric is
1T Eéﬁakerhﬁ& %C@aﬁ&ewhﬁr&m @5@?1 fedif RSTatioRthpdnissigp control

ﬁggkhﬁﬁgug =1, ..., N and Permtting the follow ng:
[oTth (1) = or # 1oTth (2) = or or # 1oTth (N)

flexible flexible flexible 5. The nmet hod of claim3,

ere.lhe link | oad tric is,RoT.Denoting a target

T opbs Bl cAstarB T nore Be < BRpiepepaiongs CongdlilRy control
Aghic GPREMoht i Ng the following: RoTth (1)=or# RoTh
(2)r# ... = or # RoTth (N) flexible flexible flexible
6. The nethod of claim 3, further conprising

gener ‘ﬂl!c rql%thloaao cfffl [ Y hefe TR %91? mlhic operation is signal handoff

control metric operation.

13. A method of responding to different and flexible sub-band uplink load

commands such that user equipment reacts differently for commands of different sub-

band groups.

14. The method of claim 13, wherein the response is a conservative response.
15. The method of claim 13, wherein the response is an aggressive response.
16. The method of claim 13, wherein the response is a proportional response.

17. The method of claim 13, wherein the response is a time proportional response.



a per sub-band group basis, where the sub-band groups
may be conposed of n =1 to n = N sub-bands and N =

wo odoalosteanber of sub-bands. 7. The net hod of cPEi/BsB7/083393
further conprising varying transm ssion of the | oad
control commands as a function of bits allocated over
an air interface for |oad comrol. WO 2008/ 057971
PCT/ US2007/ 083393 46 8. The nmethod of claim®6 further
conprising transmtting one sub-band group | oad
gontr elomgﬁf‘ef re"ﬁgﬁbléheﬁhﬁﬁ Bt ARG G¥E hf‘eréolﬂrcgﬁ%tltetf B cutable code
entire sub-band groups over tine. 9. The t hod OP
&dr permiting diffetecotghdefbaxtirlokeelt owtrenaisraioe leats @bHdfarent sub-bands.
nature and vary according to indices of: UEs in the
cell, Sub-bands in the cell; and Fractional frequency
1@UuseThassM@puter eadibSRBAiumIdt claifel STRhBRG Bk cell #dioperation
wherein the cell netric operation is adm ssion contro
leelsicen bp ey the ifsauenty doMiawm, thetthaelderhaig loai wpmbinakien gicreof.
the cell netric operation is congestion contro
metric operation. 12. The nmethod of claim2, wherein
bhe ceht computtCreaR®laintnm F cHitndl, wharadofht cclt aftttidbperation is
metric operation. 13. A nethod of responding to
wplirkdpahmelifcPreraéionbl e sub- band uplink | oad commands
such that user equipnent reacts differently for
commands of different sub- band groups. 14. The net hod
pf. cl @hecdBputehrendibic mbé&iumastaise(, s/harcaba sglinkalbad enctric is IoT,
response. . 15. The met hod of clajm 13, %he ein the
r espoR§Roting afareshiylequsrafionas dphrasfor subybangya =phet 1t Bd
cl ai : j gmﬁ?response is a proportiona
respggéé?ﬁ%gsﬁgﬁgbnet'od of claim 13, wherein the
r espoisE, (i)s =aortd nvIp(Dpo* di-onal +espodsE, (MO
DooB 05771 PCT/ 2o 083393 A47.48. oﬁ”rrput er
readabl e nedi umthat has stored thereon conputer
execut able code for permtting different and flexible

[ ' ' I j k- .

75, | TG bR Rl R BT Ml B VRESRL y RER B s
Rb€, cell metric operation

Denoting a target RoT operation as RoTy,(n) for sub-band n=1, ..., N; and

Permitting the following:

RoT,(1) =or# RoT,(2) =or# --- =or# RoT,(N)
flexible flexible flexible
23. The computer readable medium of claim 20 that has stored thereon computer

executable code for generating load control commands on a per sub-band group basis.

24. The computer readable medium of claim 23 that has stored thereon computer
executable code for varying transmission of the load control commands as a function of

bits allocated over an air interface for load control.

25. The computer readable medium of claim 23 that has stored thereon computer
executable code for transmitting one sub-band group load control over air at a time and

cycle through the entire sub-band groups over time.



| evel s can be in the frequency domain, the tine domain
or a conbination thereof. 20. The conputer readable
wore@sasoof cl aim 19, wherein the cell netric OPEF/EB100TI083393

is wuplink load netric operation. 21. The conputer
readabl e nedi um of cl ai m 20, where the uplink | oad

metric is 1oT, Denoting a ta&get |oT operation as
loTth(n) for sub-band n =1, ..., N, and Permtting

the followng: 1oTth (1) = or # loTth (2) = or or #

h@Tt hTflé\Qo R Ik%h%bfl% ﬁédilghleoff dii 2 tﬁatzl%s st-BP&i t‘ﬁ@t@@ﬂ E@rﬁputer

r eadabl lum o alm 2 wnere the uplink

nmcntabla ®de Ro FVaryDegq ticiloagl <a)ntrak getmiRolF aopedalgito mda@s ROT
h( n) r, sugébq dn=1, ..., N and Permtting the
follo BO9Eh (1)=or# RoTh (2)r# ... = or # RoTth

(N fRexb®R if ipxdchl gnd | exi bl e 23. The conputer
readabl e medi um of claim 20 that has stored thereon

conpubectionst équeisy ecuse dactdroif pigsaetr at i ng | oad contro
commands on a per sub-band group basis. 24. The
conputer readabl e nediumof claim23 that has stored

bher evhc EQfput SicadrERUdal] & el K Gheiéaf thicREll metric operation is
transmission of the |load control commands as a

pdmistipe RoyTol nitgoRAMtétat ed over an air interface for

| oad control. 25. The conputer readabl e nedi um of

claim 23 that has stored thereon conputer executable

gode fbe computsinichdabigmediamsafleidimnid, ghetein theadll ewntic @eration is
over air at ime and cycle through the entire

SUBSHF MO Ffaﬁfﬁﬁtfw&?faflf)ﬁe WO 2008/ 057971

PCT/ US2007/ 083393 48 26. The conputer readabl e nedi um

of claim 23 that has stored thereon conputer

2% ecufhbtenpwderchdnblomegiumpfidheml IVadhewnt tholcclt ormaneigration is
accq r.di to . .indices of UE's in the cell, Sub-bands
Pﬁn? @ﬂf?mﬁﬁﬁa“iﬁ%ﬁﬁﬁﬁﬂﬂﬁr frequency reuse factor, if

present. 27. The conputer readable nmedi um of cIa|n119,
wherein the cell netric operation is adm ssion
8dnt r eompwter re@d@hj@ mgdjugmthat has stored thereon computer executable code

for responding to different and flexible sub-band uplink load commands such that upon
execution of code user equipment reacts differently for commands of different sub-band

groups.

31. The computer readable medium of claim 30, wherein the reaction is a

conservative response.

32. The computer readable medium of claim 30, wherein the reaction is an

aggressive response.

33. The computer readable medium of claim 30, wherein the reaction is a

proportional response.

34. The computer readable medium of claim 30, wherein the reaction is a time

proportional response.



28. The conputer readabl e nmedi um of claim 19, wherein
the cell netric operation is congestion contro
woreaosios7ooper at i on. 29. The conput er readabl e nmedi/us2007/083393
claim19, wherein the cell netric operation is signa
handof f control netric operation. 30. Conputer
readabl e nedi um that has stor4d thereon conputer
execut abl e code for responding to different and
flexible sub- band uplink | oad commands such that upon
XeC Ul BB BlordhAISx USRS AU PRI difachSardl (L AYBY] Metric
or co of different gr oups. .
opapuireevele futabffeacemesdbdands. ¢l ai m 30, mhereln the
reaction is a conservative response. 32. The conputer
readable medi um of claim 30, wherein the reaction is
. agge %%ééé@r SEIARNSE whdrdin Rl MENE SperkttIRPIS can be in the
medi um of claim 30, wherein the reaction is a
praopory domain, themmmalmr a Torabinenguthercof.eadabl e
medi um of claim 30, wherein the reaction is a tine
proportional response. WO 2008/ 057971
PLT/ UBROPrHCOB338 X 1aifH3 63 Svherhil FHRGEHE $@itrid Biidrateteis upBsk load
code to permt different and flexible cell netric
BSBICANCEtionevel s for different sub-bands. 36. The
processor of claim 35, wherein the cell netric
operation levels can be in the frequency donain, the
88.me Tberpiocewor af dambd hathcantht hphidoload 8etricTidoT,
processor of c¢laim 36, wherein the cell npetric
oper aFi"?ﬁWqS§0§?ﬁq dpofegaigrachial, oreraliparas de hrn) @38 subrhgndn =1,
pragesggor of claim37, where the uplink load metric is
I'0T,” Executes code to denote a target |oT operation as
IoTthPﬂhnﬁdheﬁwhmmapd n =1, N and Pernmts the
follo IoTth = or # 1oTth (2) or _or # loTth
(N) fy%ﬂa%gl xfaé) Ex 129 & @Qﬁhéoﬁr(é\@essor of
claim 37, wh&™ the upliAk” oad A&tTic is RoT,

39.  The processor of claim 37, where the uplink load metric is RoT,
Executes code to denote a target RoT operation as RoTw(n) for sub-bandn =1,

., N; and

Permits the following:

RoT,(1) =or# RoT,(2) =or# --- =or# RoT,(N)
flexible flexible flexible
40.  The processor of claim 37 that executes code to generate load control commands

on a per sub-band group basis.

41. The processor of claim 40 that executes code to vary transmission of the load

control commands as a function of bits allocated over an air interface for load control.

42. The processor of claim 40 that executes code to transmit one sub-band group

load control over air at a time and cycle through the entire sub-band groups over time.



Executes code to denote a target RoT operation as
RoTt h(n) for sub-band n =1, N, and Permts the
wo edoBowony: RoTth (I )=or# RoTh (2)r# ... = or BCRUJ1007/083393

(N) flexible flexible flexible 40. The processor of
claim 37 that executes code to generate | oad contro
commands on a per sub-band g¥®up basis. 41. The
processor of claim40 that executes code to vary

transm ssion of the |oad control conmmands as a

f@‘ nct TH@PIQ)fC?SQbIt of c%!llhp S0 QUGEs @(Qie% [vatlyntflg fofaa(égntfrcq commands

con . The processor clarm40 t
axeuhngsymdmesmb transn1t one sub band gr oup Ioad
contrg&%ove at a tinme and cycle through the
entir groups over time. WO 2008/ 057971

PCT/U§@Q@L&Q§§@%&RH5QMﬂ3 The processor of claim40

that executes code to vary the | oad control conmands

accor Hraggonad fieqeinee seuwst facyr, § pirigsenthe cel |, Sub- bands

in the cell; and Fractional frequency reuse factor, if

present. 44. The processor of claim 36, wherein the

gel | WRE pioccRPLSRIlAIANG M, SVHRELT 8RR nt@id bfdratidfEk bil@ission control

operation, 45. The processor of claim 36, wherein the

BSIriC ORSEAtioR. operation is congestion control metric

operation. 46. The processor of claim 36, wherein the

cell netric operation is signal handoff contro

ARt r i Thoperxedsooor cldim 3A whende deaell nftatic epeatidnes comgetion

to r?spond to dlfferent and fl exi bl e sub-band uplink
EEREORFE e h t hat user equi pment reacts

dlfferently for conmands of different sub-band

groups. 48. The processor of claim47, wherein the

feact Tbapicsesmocoindamyii, iwheraie SperB enctrid@perdtien is signal handoff

gr cis or of claim47, wherein the reaction is an

?ﬁﬁo NeORE98nse. 50. The processor of claim 47,

wherein the reaction is a proportional response. 51.

The processor of claim47, wherein the reaction is a

&7.me ﬁrpjpmssqr(jhzmexq;@g@qugto respond to different and flexible sub-band

uplink load commands such that user equipment reacts differently for commands of

different sub-band groups.

48. The processor of claim 47, wherein the reaction is a conservative response.

49. The processor of claim 47, wherein the reaction is an aggressive response.

50. The processor of claim 47, wherein the reaction is a proportional response.

51. The processor of claim 47, wherein the reaction is a time proportional response.
52. A system that facilitates cell resource management comprising means for

permitting different and flexible cell metric operation levels for different sub-bands.



52. A systemthat facilitates cell resource managenent
conprising neans for permtting different and
wo b@giolioel cel | metric operation |levels for di fPEF/ER1007/083393
sub- bands. WO 2008/ 057971 PCT/ US2007/ 083393 51 53.
The system of claim52, wherein the permtting neans
allow cell nmetric operation jlevels to be in the
frequency domain, the tinme domain or a conbination
thereof. 54. The system of claim53, conprising neans
Eor p?ﬁ@k%&én@ gf ahlfrﬁ §3, evmerélﬁ "jhé‘ I%e@fllltgh medi 41 &é'l’lalqetrlc
metric operation |evels eren sub- bands. .
dpatsyrsicests tnfbemlnahenerqb,ency)dqzrnalsJ thg timeatvgndiopr a COl’nblnatlon
g@ m.tting uplink load netric to be |oT; neans for
|ng a target 10T operation as lIoTth(n) for

sub-band n =1, .. N; and neans for permtting the
follow ng: 1oTth (1) = or # 10Tth SZ) =or # ... =or#
5©Tt hThegystdnesf drien §3.eeiprisingnesaink Fay pseittiteedigiprnemdofiexible

n ng uplink | oad

mﬁ%a W%§$E H%?ﬁg gﬁ%§50€W¥E (ﬁtarget RoT
operatlon as RoTth(n) for sub-band n = 1, .. N;
neans_for permtting the follow ng: RoTth (I) =or# RoTh
§2) r #The systengpf ¢f a%g‘é IPOPYISIngf | exi bl e fl exi bl e
flexi urther
conpr?%?ﬁﬁ%ﬁgggﬁﬁ?%q%ﬁg%g%g?#%hgkﬁﬁﬁlgbntrol commands
on a peansfobdamidg gragpt lodipsratibB as TR, (s)yfet arb-dndal ailm.., N;
57, further conprising neans for varying transm ssion
81 the I oad control commands as a function of bits

al | ocgl.ed @Y &nﬂﬁl tﬁeﬁ@$g&{‘ce for load control. 59.

The systemo c a| urther conprising neans for

transmTf(in Bﬂpﬁbandorgroupzbnadlaﬁﬂmbol over air
at a tine an mﬁycllng t hragh t heaentire sub-band

groups over time. W 2008/ 057971 PCT/ US2007/ 083393
56.  The system of claim 54, comprising
means for permitting uplink load metric to be RoT;
means for denoting a target RoT operation as RoTy(n) for sub-bandn=1, ..., N;

means for permitting the following:

RoT,(1) =or# RoT,(2) =or# --- =or# RoT,(N).
flexible flexible flexible
57. The system of claim 54, further comprising means for generating load control

commands on a per sub-band group basis.

58. The system of claim 57, further comprising means for varying transmission of
the load control commands as a function of bits allocated over an air interface for load

control.

59. The system of claim 57, further comprising means for transmitting one sub-band
group load control over air at a time and cycling through the entire sub-band groups

over time.



52 60. The system of claimb57, further conprising

nmeans for varying the load control comands accordi ng
wo ooosfostioces of: UE's in the cell, Sub-bands iPCT/082007/083393

cell; and Fractional frequency reuse factor, if

present. 61. The system of claim 53, conprising neans

for permtting different and 33 exi ble adm ssion

control nmetric operation |evels for different

sub- bands. 62. The system of claim53, conprising

g@ansTflgg sR&h BF Elﬁfrﬁ] 9, %lftl‘l& rl%ﬂg nﬁ%aﬁ%( f&lvgrymg the load control

congestlon control netric ope at i evel s

derhimendreccandngramdbcBf: The syst em of cIa|n153,

conprijsi,n ans for permtting different and flexible

ghal Fraftdbt Feibo i i

si gna ntrol nmetric operation |evels for

di ff esgnbasiin BRNAE; aR. A systemthat facilitates
cel | resource management conprising neans for

r espohdichgnal dredndnice reuse faotet, ffipessent e sub- band upl i nk
| oad commands such that user equipnent reacts
differently for commands of different sub-band groups.

65. TirRe Sy4&dn@ 6T Elhint R ddhisindhiedadh ForlRERBMELIiIRRARAS addflexible
a conservative response. 66. The system of clai m 64,

fdesEPR CPE anpdiac ppgpiéon leveln fogéffarentisyb-bardponse.  67.

The system of claim64, wherein response neans is a
proportional response. 68. The system of claim 64,

oher efThe B}@Eqm) nﬁﬁaM&h&o@rimngian fo:t@xarrhitﬁxrgidlifferent and flexible
response. An_appar at hat npri a storage
FRIMECRHAN C@&FFBW%VWQ)PE@FFBE e@ﬁ SefQ%@ng]é?&F ] '??é‘@? ucti ons

stored thereon for permtting different and flexible

cell metric operation levels for different sub-bands;

ahd WOh@ 38D 67d7iin Pﬁ‘ﬁbn@ﬁ@iDZ/rﬁ@ﬁsﬁﬁ peBBittngpdifferss ard flexible

t.hat t he st h f
G HRET il it oS 1 2 iferusPi R fbve o can
be in the frequency domain, the tlne donaln or a

conbi nation thereof. 71. The apparatus of claim 70,
Gther eArsystam thel fhcilitstasicsll sprenercinpmagemens| Gomprisingomeans for

1rrre%pondc in t%ed’lﬁierent and flexible sub-band uplink load commands such that user

equipment reacts differently for commands of different sub-band groups.

65. The system of claim 64, wherein response means is a conservative response.
66. The system of claim 64, wherein response means is an aggressive response.
67. The system of claim 64, wherein response means is a proportional response.
68.  The system of claim 64, wherein response means is a time proportional
response.

69.  An apparatus that comprises:

a storage medium, comprising computer executable instructions stored therecon
for permitting different and flexible cell metric operation levels for different sub-bands;

and



72. The apparatus of claim 71, wherein the uplink |oad
metric is IoT, Denotes a target |oT operation as

WO e0i8logT9y1 f or sub-band n =1, ..., N and PerPCT/5S100%083393

following: 1oTth (1) = or # loTth (2) = or or # 10Tth
(N flexible flexible flexible 73. The apparat us of
claim 71, wherein the uplink 3vad netric is RoT,
Denotes a target RoT operation as RoTth(n) for
sub-band n =1, ..., N, and Permts the follow ng:
RoTt h = =fr # RoTth (N

flexi %%&C?%gﬁhgfge- fc}g%if%lséor%%.md%he apparatus of claim
71, the storage nedi um havi ng stored thereon conputer

SR et ST Bl Bt BB s can b in

BBRRNAY USmBh, HledintB ddtnaik BEa 86APRGEoREIMM havi ng

stored thereon conputer readable instructions for

varying transm ssion of the |load control conmmands as a
nctipon_of hits. al.l ted over ap. air interface for

Phaq. ABRpmsrti & ApErENTERd e G ol ot Bl o

fle{agRrA®E um havi ng stored thereon conputer

readabl e instructions for transmting one sub-band

group |load control over air at a time and cycle

rou r: . - . r .

Shosi S e {Bh Y SRR RN L M o o
cl ai nDédoted henrgdt do Bgperatieh asmoMain) figr ssbdmad nt=her.epN; and
conmputer . reag)zbl e instructions for varying the | oad
cont r BFMEEHRRMIOYARE or ding to indices of: UE's in the
cel I, bands, i cell, and ctyj frequency
reuselfg&)orﬂ;%? {)brﬁé@nt .ﬂible ST fjr?gpé%g}tr@g'of claim
70, wherein the cell netfic operation is adnission
control netric operation. 79. The apparatus of claim

70, wherein the cell netric operation is cangestion
&dnt r &he ARRaFates ofgdaimy 7lonvheman theppligh fpsdangidc srRel.ai m

Egh do ?ﬁ@tbpa {ali]g?et GR(:(\)I'Il op%}aattfroh(és %B?trhef) if&nsuibgbaﬁh gn_ai , ..., N;and

Permits the following:

RoT,(1) =or# RoT,(2) =or# --- =or# RoT,(N).
flexible flexible flexible
74. The apparatus of claim 71, the storage medium having stored thereon computer

readable instructions for generating load control commands on a per sub-band group

basis.

75. The apparatus of claim 74, the storage medium having stored thereon computer
readable instructions for varying transmission of the load control commands as a

function of bits allocated over an air interface for load control.

76. The apparatus of claim 74, the storage medium having stored thereon computer
readable instructions for transmiting one sub-band group load control over air at a time

and cycle through the entire sub-band groups over time.



control netric operation. 81. An apparatus that

conprises: a storage nedi um conprising conputer
wez@susabl e i nstructions stored thereon for rEPGPURINTIER3393

to different and flexible sub-band uplink | oad

commands such that user equipnent reacts differently

for conmmands of different subs4and groups; and a

processor that executes the stored code. 82. The

apparatus of claim81l, wherein the executed reaction

'7?3 a §RRSHTaYALI é/ieclalﬁleﬁp@tﬁss@oragémea_ R RRAY @648 t¥con computer

cl'aim 81, wherein the éxecuted reaction I's an

egdutds gistractians $ponseng &&. lodtheonapp esramasdsafccaidaigno 8ddices of:

wher ej the eg(% uted reaction is a proportional

respo 8/ 057971 PCT/ US2007/ 083393 55 85. The

appar gﬁ&gaqus i b d018dnd Wherein the executed reaction

is atine proportional response. 86. A nethod that

f aci | Fragtiennl figtieqncy e¢use favtery figresante niti gati on,

conprising: dividing a cell bandwidth into N

sub-bands, where N is an integer > 2; assigning the

7€speThé Mﬁ)a%tbs SRS 100 WHREDE el c¢R niSEE ofREHtidINE Blimission control

(UEs); tracking sub- band assi gnnents; and

Wé’lfdﬁﬁﬁﬁoﬁg sub-band assi gnnents to nei ghboring

cells. 87. The nmethod of claim86, conprising

noni t ori ng nei ghboring cell sub-band assignnents. 88.

The nEhdeghasdtucdailamB8), whergn theicet nehetieoparaiongs icbngestion

sub- band assi gnnent conflict exists. 89. The nethod

gt g}eﬁﬁ%@zer%mpri sing sending control information to

at |l east one UE to reduce power is a conflict exists.

90. The nethod of claim88, conprising sending control

Bovf or it aprardtes eff cliiendl, wiweein e ceb nnaii qodratiquoweignalfhandoff

Syl c nflict. 91. The nethod of cl ai m 86,
ggﬁr&?pgerhcgopﬁg i ng a binary val ued | oad indicator
dat a per sub-band.

81. An apparatus that comprises:

a storage medium, comprising computer executable instructions stored therecon
for responding to different and flexible sub-band uplink load commands such that user
equipment reacts differently for commands of different sub-band groups; and

a processor that executes the stored code.

82.  The apparatus of claim 81, wherein the executed reaction is a conservative

reésponsc.

83.  The apparatus of claim 81, wherein the executed reaction is an aggressive

reésponsc.

84. The apparatus of claim 81, wherein the executed reaction is a proportional

reésponsc.



92. The nethod of claim86, conprising utilizing a UE
based | oad managenent schene, wherein the managenent
W@ elvs/e79pr ocesses at | east synchronous and PCT/US2007/083393

asynchronous serving cell types and permts deci sions

to be based on UE's with various capabilities to

render UE Tx PSD change deci sjons. 93. The net hod of
claim92, wherein the UE based | oad managenent schene
transmts serving cell and nei ghboring non-serving

§§.l | STQ% %ﬂatﬂ fucqgrﬂ @%%He@ﬁ %tegécutg(ﬁtegﬂwﬁrigHgihe?ro%tional

backhau annel froma cell to its neighbor ce
R2BP@1s657971 PCT/ US2007/ 083393 56 94. The nethod of
clai m92, where the UE based | oad nmanagenent schene
transmts serving cell and nei ghboring non-serving

ge!l | s Abh&asy thiatddBfatboRebrided ii&@ﬁf&%ncéiﬁit@aﬁbﬂ,%6ﬁ1|pﬁsﬂhFQm
acell toits neighbor cells. 95. A conputer readable

st or adwidieglh ael bangwiidiy irtod¥ sub-binds cvlere dimyan énteger > 2;
readaple .instructions ﬂ%&uﬁ%rgornun acts co Iﬁgﬁkﬁg:
di vi iR H S EF FORARS B E T RS TRPS U T BR A R I's
an i nire@efig subZandassignémg shie respective sub-bands to
respective user equi pnment (UEs); tracking sub-band
assi ghivef¢astingsip-pand Aav armerHy tosuelbanag 88185 gnnent s to
nei ghboring cells. 96. The conputer readabl e storage
medi um of claim95, having stored thereon conputer
Beadabhemeti®drofctaimrgs, Eamprivory monitorthgneighbbang ngl adkband
sub- band assignnents. 97. The conputer readable
BSHAYESedi um of cl ai m 95, having stored thereon
conmput er readabl e instructions for determining if a
sub- band assignnent conflict exists. 98. The conputer
B&adabhemsthodad elame @7 uenngfristigadaterdifninp afvd sulp-lsind assdgnment
t%ﬁfeon. conputer readable instructions for sending
EYHEF SIS or mati on to at | east one UE to reduce
power is a conflict exists. 99. The conputer readabl e
storage nedi um of claim 97, having stored thereon
8dnput be methed @b ckimn 38t eaneprisorssschdmgsenideniafosmatioroio at least one
t@?@qelkgonw;piakmhﬁ%%t.oge UE to maintain power if
er e i's  REVEoRF1E T88J The conputer readabl e
storage nedi um of claim95, having stored thereon
conputer readabl e instructions for providing a‘binarY
9%l uedhs ssthoddickimn §e, SRR ISy sendiyp-cphfHel information to at least one

UE to maintain power if there is no conflict.

91. The method of claim 86, comprising providing a binary valued load indicator

data per sub-band.

92. The method of claim 86, comprising utilizing a UE based load management
scheme, wherein the management scheme processes at least synchronous and
asynchronous serving cell types and permits decisions to be based on UE’s with various

capabilities to render UE Tx PSD change decisions.

93. The method of claim 92, wherein the UE based load management scheme
transmits serving cell and neighboring non-serving cells binary valued load indicator

data through a backhaul channel from a cell to its neighbor cells.



101. The conputer readable storage nmedi um of claim95,
havi ng stored thereon conputer readable instructions
wo 008057971 zi ng a UE based | oad nanagenent scheP&T/U¥ID07/083393
2008/ 057971 PCT/ US2007/ 083393 57 wherein the
managenent schenme processes at | east synchronous and
asynchronous serving cell tyjres and permts decisions
to be based on UE's with various capabilities to
render UE Tx PSD change deci sions. 102. An apparatus,
conprising: a storage nmedi um conprising conputer
executabl e instructions stored thereon for carrying
Bttt be methodwif slpimO2swhericuhalUFasedderd mpagapiicst spheme o
Jt}laf?s%ts S%P\Qf? c \Mjaglrdqlggh{bgrl n&{‘| 5 %r 51152 blna %/%.h%ﬁh?&%, 1£H%ator
respectl s ect user
(ié.ﬂEﬁ)rectlyt ﬂir@:ﬁlﬁl Y t& ubnagmlﬁbra;sm g n me nts; an d
broadcasti ng sub-band assignnments to neighboring
cells; and a processor that executes the conputer
ecu T;
TS NGS5 HO TR APRRL A o Pt
mﬁdc&hﬂnefomtﬁounhngcms cbmprlmngl tori ng nei ghboring ceI I

sub- band,.assi nts. . 104. e _appar at u of cl ai m 102,
the sfiyidipea ﬁ%ﬁ%‘rﬁ“ﬁ%‘@u“ﬁt@ Ns@lﬂ)r -Bidb nehee A i GRprieEs > 2

r eadaPlsni}sthE WGHEARS sHEHERIYH 'réb%eétfve%s&“é?l Hﬁ‘r% gUEs)
assi gnment conflict exists. 105. The apparatus o

cIa|nﬁM&Z@$d&b%ﬂ@$agmﬂﬁéﬁwud1haV|ng stored thereon
COTTpU ada e i.nst.ructi.o nt r ol
it e L e T A

conflict exists. 106. The apparatus of claim 102, the
stora%e medi um havi ng stored thereon conputer
Peadalbhe ccvrﬁslttmr@@qia@#sst@réa@lnwglmﬂﬁ ¢lom 9n fhevlnatstomd thgreon

S B BT PRI IS 3B g

nediun1haV|ng stored thereon conputer readable

I nstructions prOV|d|%% a binary valued | oad i ndi cat or
%t a Eh@ cypputpisadabloBoragh mediypne e 3F havige siorgbthercon

1R TR e ¥ g fta'% BAHH & fif conflict exists.
I' ea ]]qga%hst ructi 1OOI'1S lfl{ai elﬁgl?% a basedsgfgo‘g% contlict exists
nanagenent schene, wherein the WO 2008/057971

5§.:T/ U%ﬁg 807r{119118t63r3r%§dab?e storage medium of claim 97, having stored thereon
computer readable instructions for sending control information to at least one UE to

reduce power is a conflict exists.

99. The computer readable storage medium of claim 97, having stored thereon
computer readable instructions for sending control information to at least one UE to

maintain power if there is no conflict.

100. The computer readable storage medium of claim 95, having stored thercon
computer readable instructions for providing a binary valued load indicator data per

sub-band.

101.  The computer readable storage medium of claim 95, having stored thercon

computer readable instructions for utilizing a UE based load management scheme,



managenent schenme processes at | east synchronous and
asynchronous serving cell types and permts decisions

wo eooBestased on UE's with various capabiliti esP€DUS2007/083393
render UE Tx PSD change decisions. 109. A systemt hat
facilitates inter-cell interference mtigation,
conprising: neans for dividingf a cell bandwidth into N
sub- bands, where Nis an integer > 2; neans for
assigning the respective sub-bands to respective user

) r )

e R L et T T Afd agymehronous
scs'ging ol ftpss tuod pringts blocisiogs odid msed dOUETheitk yati@m capabilities to
cl gi , ri sing .means for nonitoring neighboring
5@gpmhéﬁgjﬁgggﬁggg9@ﬂﬁﬁﬁ&s. 111. The system of claim
109, conprising neans for determning if a sub-band
assi gnment conflict exists. 112. The system of claim
10D, dompparsiusgeompuivengf or sendi ng control information
to ag stloeaStme%nl,i] fim Kk di {nedc%ce PQWEL ita%lea s nc]:ctioincgt red thereon
exi st 8 T3, §V§F€ﬁ1§f CIPAT 199 4% F?S|n§ ﬁegns
fRrcasgindionothe @olldwdihg abkor mation to at |east one UE to
mai ntai n power. if t%ere iis no conflict. 114. A nethod

that facil fividiesa relt bandpadth infeepytebadecvhare Nyarp gpeger > 2;
conpri si ng, . .. | - ; . .
CGont i £ yi Said B} AR ATS LARETo FUBe AR T er cqujpmeny (UES):
t he UE neetrackangapalimndiabyigirhereshatid, | ook at

nei ghboring cells for confli.ctin sub- band | oad

i ndi cat or gwgeasmg $hbe W%gm@%q%welg fag C@E; Bether ;

and iEg?ocE&Bf tHafLx LIRS HAon i lcP bxediBibIY @ity dHEnpOower .
WD 2008/ 057971 PCT/ US2007/ 083393 59 115. The met hod

of claim 114, conprising nonitoring neighboring cel

-bapd assignments 116. The net.hod of claim.115,
Whror T07 AP iR F T2 et DRSS PgrifRg thereon computr
£QBAY1E GfstrBiohk For thdrlitorihBGcPAbHRRL 81l fibadait hddgnments.
conprising receiving control information to reduce

104.  The apparatus of claim 102, the storage medium having stored thereon computer

readable instructions determining if a sub-band assignment conflict exists.

105.  The apparatus of claim 102, the storage medium having stored thereon computer
readable instructions sending control information to at least one UE to reduce power is a

conflict exists.

106.  The apparatus of claim 102, the storage medium having stored thereon computer
readable instructions sending control information to at least one UE to maintain power

if there is no conflict.

107.  The apparatus of claim 102, the storage medium having stored thereon computer

readable instructions providing a binary valued load indicator data per sub-band.

108.  The apparatus of claim 102, the storage medium having stored thereon computer

readable instructions utilizing a UE based load management scheme, wherein the



power. 118. The nethod of claim 114, conprising
mai nt ai ni ng power. 119. The nethod of claim 114,

W@ upHs®TNg recei ving a binary val ued | oad i ndPCHUS2007/083393
data per sub-band. 120. The nethod of claim 114,
conprising receiving serving cell and nei ghboring
non-serving cells binary val ug | oad i ndicator data
t hrough a backhaul channel froma cell toits
nei ghbor cells. 121. A conputer readabl e storage
fadl en{]?c\h'eﬁhg g%c%ﬁs% af RNt SHLLFTRY L] as"g_ﬁélqﬁf?(ln% servingncell
I nsttuctions r performng acts conpri $ing: recelving
tipcassl gmads dabsibanid; beitaeatt orf YEgvittapaimnusichpabslitafs tarender UE
#s$r e uign&nt.éUE); if the UE neets a capability

RPebhBEe f6HO%t " nei ghboring cel I's for conflicting
sub-band | oad indicator data; if a conflict exists,
reduce UE power; and if a conflict does not exist,

h@3. nt Ai systom thahvieeilitalgdanteirhel mdarfruense nridgetiinl eorspayiagje
medi um of ¢l ai m.121 Vi n t.or t.her eon . conput er.
FeadaBre RE e S ra B RE AL ol Rl e BT fmceger > 2
nei ghbeihy@r 68ldnifiic Bapectivasab-HaiBnb SespVE RS LRFHcht
PCT/ US2007/ 083393 60 123. The conputer readabl e
6¢¥BYage medi um of claim 121, having stored thereon
conpu e 1 AS L : d thereon for
deter%ﬁ%?ﬁgﬁﬁgagﬁé%@f%%ﬁg&%ggﬁgﬁ%gﬁ conflict exists.
124. mhensclonprohécastie@sidbbandskapagentsradidighboting lcalism
121, having stored thereon conputer readable
instructions stored thereon for receiving contro

or : : :
! e Skan B REEE CREpg g DR RS Shightoging coll
sutbebadrussigompis.er readabl e i nstructions stored thereon
for maintaining power. 126. The conputer readable
storage nedi um of claim 121, having stored thereon
¢PNPULTRE sysBas abtigink NS, %Hﬁbﬁﬁlﬁ% nihRY fA dEREHBAY i @ub-band
receiving a binary valued | oad indicator data per
asignbentconflict exists.

112.  The system of claim 109, comprising means for sending control information to

at least one UE to reduce power is a conflict exists.

113.  The system of claim 109, comprising means for sending control information to

at least one UE to maintain power if there is no conflict.

114. A method that facilitates inter-cell interference mitigation, comprising;:
receiving an assigned sub-band;
identifying capabilities of a user equipment (UE);
if the UE meets a capability threshold, look at neighboring cells for conflicting
sub-band load indicator data;
if a conflict exists, reduce UE power; and

if a conflict does not exist, maintain UE power.



127. The conputer readable storage nedi um of claim
121, having stored thereon conputer readable
w0 p@Bsm7i ons stored thereon for receiving serRCHySmer/H83393

and nei ghboring non-serving cells binary val ued | oad
i ndi cator data through a backhaul channel froma cel
to its neighbor cells. 128. Asp apparatus, conprising:
a storage nedium conprising conputer executable
i nstructions stored thereon for carrying out the

| O¥p ; hyi : i :
Dt 1 S DR R AR R SRR gl subgband
abgnuEntseet s a capability threshold, | ook at
nei ghboring cells for <conflicting sub-band | oad
indicator data; if a conflict exists, reduce UE power;
angl | rhankanblirelaifags, epiprRiigSdeterling & asubbaR@WRNgnment
and a processor that executes the conputer executagfe
pordlietipststons. WO 2008/ 057971 PCT/ US2007/ 083393 61
129. The apparatus of claim 128, the conputer readable
st orage nedi um having stored thereon conputer
1 eadatvh€mictddrofetaiansg4f @ﬁnopmnigt@asdiﬁgg Rehted) hotm@idiablreduce
sub- band assignments. 130. The apparatus of claim
R8Tt he conputer readabl e storage nedi um havi ng
stored thereon conputer readable instructions for
determining if a sub-band assignnent conflict exists.
1%, Thenmafhodrodiclasmdfl 4 cdomprisin8naittatmic®pputrer r eadabl e
storage nedi um having stored thereon conputer
readabl e instructions for receiving contro

or . e g
L[ TR LT, RO SRS ARRE LA ol indicator
datepedsubH®ndon conput er readabl e i nstructions for
mai nt ai ni ng power. 133. The apparatus of claim 128,
the conputer readabl e storage nedi um having stored

1 h®r eQRe fRMBYIE iR ad 30 oendrRate rd6diliaP S g deBGRH NERAbENg
bi nary val ued | oad indicator data per sub-band. 134

Tore seipipgcalueinaty velusiddearbigdicetar dete fyoealy a backbiawichannel from a
sliprage n@%iun1paving
cell'fo 1es neighbor cells.

121. A computer readable storage medium, having stored thereon computer readable
instructions for performing acts comprising:

receiving an assigned sub-band;

identifying capabilities of a user equipment (UE);

if the UE meets a capability threshold, look at neighboring cells for conflicting
sub-band load indicator data;

if a conflict exists, reduce UE power; and

if a conflict does not exist, maintain UE power.

122.  The computer readable storage medium of claim 121, having stored therecon
computer readable instructions stored thereon for monitoring neighboring cell sub-band

assignments.



stored thereon conputer readable instructions for

recei ving serving cell and nei ghboring non-serving
wa@edoBssIThary val ued | oad indicator data throupdiI/as2007/083393

backhaul channel froma cell to its neighbor cells.
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123.  The computer readable storage medium of claim 121, having stored therecon
computer readable instructions stored thereon for determining if a sub-band assignment

conflict exists.

124.  The computer readable storage medium of claim 121, having stored thereon
computer readable instructions stored thereon for receiving control information to

reduce power.

125.  The computer readable storage medium of claim 121, having stored thereon

computer readable instructions stored thereon for maintaining power.

126.  The computer readable storage medium of claim 121, having stored therecon
computer readable instructions stored thereon for receiving a binary valued load

indicator data per sub-band.

127.  The computer readable storage medium of claim 121, having stored therecon
computer readable instructions stored thereon for receiving serving cell and neighboring
non-serving cells binary valued load indicator data through a backhaul channel from a

cell to its neighbor cells.

128.  An apparatus, comprising:
a storage medium, comprising computer executable instructions stored thereon

for carrying out the following acts:

receiving an assigned sub-band;

identifying capabilities of a user equipment (UE);

if the UE meets a capability threshold, look at neighboring cells for
conflicting sub-band load indicator data;

if a conflict exists, reduce UE power; and

if a conflict does not exist, maintain UE power; and

a processor that executes the computer executable instructions.
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129.  The apparatus of claim 128, the computer readable storage medium having
stored thereon computer readable instructions for monitoring neighboring cell sub-band

assignments.

130.  The apparatus of claim 128, the computer readable storage medium having
stored thereon computer readable instructions for determining if a sub-band assignment

conflict exists.

131.  The apparatus of claim 128, the computer readable storage medium having
stored thereon computer readable instructions for receiving control information to

reduce power.

132.  The apparatus of claim 128, the computer readable storage medium having

stored thereon computer readable instructions for maintaining power.

133.  The apparatus of claim 128, the computer readable storage medium having
stored thereon computer readable instructions for receiving a binary valued load

indicator data per sub-band.

134.  The apparatus of claim 128, the computer readable storage medium having
stored thereon computer readable instructions for receiving serving cell and neighboring
non-serving cells binary valued load indicator data through a backhaul channel from a

cell to its neighbor cells.



