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Pat ent application Serial No. 60/863,928 entitled
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oOp approac not ast enough.
oOFDprsesant ati ve open | oop power control nethod, the
end node uses the neasured total received power along

with typical values of certain base station paraneters
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spectrum time division systems and are aimed at single cell applications. In orthogonal
systems, there are two main schools of thought as to uplink interference control. One
camp favors a closed loop PSD control while the other favors an open loop PSD control.
Each method has its advantages and disadvantages.

[0006] Typically, closed loop power control methodologies are very fast and
there is a perception that there is little need for an open loop control method. However,
there are concerns with accuracy of closed loop control and that without a proper
starting point, the closed loop approach may not be fast enough.

[0007] In a representative open loop power control method, the end node uses
the measured total received power along with typical values of certain base station
parameters to get a rough estimate of the transmission loss between the end node and

the base station. Based on these measurements, the forward link transmission loss is

estimated and used to determine the proper open loop power control setting for the end
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B hone transmit power into a neighboring cell needs a better control mechanism as

controlling by a single serving cell is not adequate.

[0010] Therefore, in order to maximize the effectiveness of user experience, it
may be appreciated from the foregoing discussion that the problems with interference
from other cells and weak signals from the serving cell at a cell’s edge should be
considered in more detail for desired control methodology than the current state of the

art provides.

SUMMARY
[0011] The following presents a simplified summary in order to provide a basic

understanding of some aspects of the disclosed embodiments. This summary is not an
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del i neate the scope of such eAbodi ments. Its pur pose

is to present sone concepts.of the described

SHEBU TR AN Isdnfeplsd fodigithes AT HEY Keppisriftral ¢lgmenfs nor

F«Q[n%at‘é%@écloﬁg o GRA bRt Ats ffpddeESOTEdn! i conceepts of the
0012] In orthogonal systens, inter-cell I nterferenc

déscebecernbwemimte fif & simgridipd dérnaasaprelude ¢éd thesyst datailéh

spect of the cl ai subject matter provides for a
anlP%?n {li‘%ttlﬁ%es?rﬁg\‘?%igqrst ens to nore than one cell's
[mg] ComMBaffsrthobBha s?ét&%\ﬁn@flcﬁﬂﬂlt&%i'&lc% @ fteN ari¢& Mefficiency of
ypical limtation of a serving cell not being aware

afulthicelf $ystammcen emasted thyclaimedsabisel maftaspravides for a control
tepmi.nals. to other cells. [0G13] 1n an, aspect, W th an
PR A ety e ot R e PR o o

64 ESAYE tyipicad lifiktation JNEsEOME calf BottRatSav fc BEin@rétRt @Bused by
for both uplink Control, which does not benefit from

HRROIs ofriBreToiingls seiatheaedllsn, and uplink Data, which

its f ] llght . not i
ST Lot PTG SRR R s REREE L 4 s
sy\etamih evell. Erabysiage oaxde talby ¢vatuatdiefoSbothhipiiek Coheol, which

i mul ati ons _do not consjder, the coverage of contral,
9GP RBMSIARSLROTd S i AARGHIS: AiGun{igK e Which benefits

o o : ‘
AERAYARS MRLHicht SOMPNEh& b%nmefraHrfA qRa%k glgééﬁi{tﬁlﬁdeggn&ﬁ?on the UE

system due to the benefit from
setapt bt most systemHevdlanapss dehedthiriagehaPingliase, Foy simulations do not

fficient f tioni f t li,nk, the jnter-cell
Font Bsne ety dhenbr§iRy b B bEvBho ot e
RO kndi RO AL BRSO frut B\ cHRloioMind 93 §.R03 e Wikt fom

orthogonal uplink, in a single cell scenario, a UE may.
HAGHS and linl adapsationion The Ybwbarcdidetasbennehpbendfhgentfanctioning of

i nk..performance .of other users.. ln.a multi-ce
R GhE AR i SR 36l o el Sl nerwort

tophRItdss 8 GRiupliflafdadi nt erference into other cells,
di m ni shing the iég:en1coverage.‘Fbmever, cel | )
[0k i or URSth 3prEmwepyal gpliplptin @ gingte Geltsepfasioen EE may transmit

Qttrﬂe?){imﬁﬁ{ 'i")? aloe\%}r without ﬁghagcttiﬁg grelolﬂﬁé#%or%%ﬁ%gsmo}%e{/ users. Ina

operation, observe t
muatireetl {ceadrid)ivgthesuchpewestegy, (I celd pdgt ingkct demificdny interference
than the UEs at. cel| edges. Therefore, we

6’6‘]’ ather ¢rdls, dipiysipe fbgrsgl mgoverage. However, ceh ?Iscgring{?Es typically

do not cause interference in other cells. For a stable and optimal system operation, we
observe that cell interior UEs may transmit at higher power or power spectral density,
than the UEs at cell edges. Therefore, we keep two objectives in mind for an UL
interference management algorithm: 1) means to reduce inter-cell interference and 2)
scheduler flexibility to allocate bandwidth to different users. Further, conventional
assumptions may include that each UE has a single serving cell in the uplink and that
the serving cell is typically not aware of the interference caused by the transmission
from its terminals to the other cells.

[0015] From a high level perspective, the proposed closed loop PSD control

entails that each cell broadcasts an uplink load indicator (busy or not) in the downlink in
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control at the begi nning use of node
uncertainties associated with the open loop process are mitigated.

[0018] In another aspect, when an end node experiences a sharp change in path
loss value, reestablishing the target for closed loop control becomes analogous to a state
of beginning use, and the method captures benefits of both open and closed loop
Systems.

[0019] An aspect provides for a method that facilitates inter-cell interference
control in an OFDM system, comprising: using a target Rxed which utilizes path loss
readings from both end node to serving node and from end node to neighboring non-

serving nodes; using open loop PSD control at the onset of end node use or at a large
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81(1)‘[%1 Ed?el cla?itrnsF q"%e %or]l?o%sing description and the annexed drawings set forth in
detail certain illustrative aspects and are indicative of but a few of the various ways in
which the principles of the embodiments may be employed. Other advantages and
novel features will become apparent from the following detailed description when
considered in conjunction with the drawings and the disclosed embodiments are

intended to include all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024] FIG. 1 is an illustration of a wireless communication system in

accordance with various aspects set forth herein.
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accordance with various aspects.

[0036] FIG. 13 presents testing results in accordance with various aspects.
[0037] FIG. 14 presents testing results in accordance with various aspects.
[0038] FIG. 15 presents testing results in accordance with various aspects.
[0039] FIG. 16 presents testing results in accordance with various aspects.
[0040] FIG. 17 presents testing results in accordance with various aspects.
[0041] FIG. 18 presents exemplary initial open loop power control offsets

implemented in accordance with various aspects.
[0042] FIG. 19 presents exemplary initial open loop power control offsets

implemented in accordance with various aspects.

[0043] FIG. 20 presents testing results in accordance with various aspects set
forth herein.

[0044] FIG. 21 presents testing results in accordance with various aspects.
[0045] FIG. 22 presents testing results in accordance with various aspects.

[0046] FIG. 23 presents testing results in accordance with various aspects.



[0034] FIG 11 presents testing results in accordance

W th various aspects set forth herein. [0035] FIG 12
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aspects. [0036] FIG 13 presents testing results in

accordance with various aspects. [0037] FIG 14

presents testing results in adcordance with various

aspects. [0038] FIG 15 presents testjng results in
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BNt s testing results in accordance with various

aspects. [0052] Fl GDEPARIED DESCRESTIONY results in
accordance with various aspects. [0053] FIG 30
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forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block
diagram form in order to facilitate describing one or more embodiments.

[0059] Furthermore, various embodiments are described herein in connection
with a wireless terminal. A wireless terminal may refer to a device providing voice
and/or data connectivity to a user. A wireless terminal may be connected to a
computing device such as a laptop computer or desktop computer, or it may be a self
contained device such as a personal digital assistant (PDA). A wireless terminal can
also be called a system, a subscriber unit, a subscriber station, mobile station, mobile,
remote station, access point, remote terminal, access terminal, user terminal, user agent,
user device, or user equipment. A wireless terminal may be a subscriber station,

wireless device, cellular telephone, PCS telephone, cordless telephone, a Session

Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a personal digital
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]Iplr%tvie es ?or%ybrld closed and open-loop control. The system 100 includes base
stations 102 (N number of base stations — N being an integer), wireless terminals (or
user equipment (UE)) 104 (M number of wireless terminals — M being an integer),
respective power controllers 106, respective wireless terminal verifiers 108, respective
verification comparators 110, and a scheduler 120. In orthogonal systems, inter-cell
interference often drives inefficiency of a multi-cell system. Path-loss in connection
with neighboring cells is evaluated to facilitate mitigating the inter-cell interference.
The system employs both open-loop and closed-loop controls with a load indicator to
mitigate the inter-cell interference. In particular, and provides for the wireless terminal

104 a control method that listens to more than one cell’s load commands. The load

commands from the neighboring cells can be conveyed via the air interface, or they can
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interference level seen by other cells, tight interference control can be achieved, and

thus fast and tight interference control can be obtained.

[0064] Scheduler 120 provides for permitting scheduler flexibility in reducing

inter-cell interference — the scheduler 120 for each cell has flexibility to allocate

variable bandwidth and power spectral density (PSD) to end nodes in its domain. The

scheduler 120 can allow higher transmit power usage for end node’s in cell centers

where that greater power usage does not cause interference with other cells.
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104, accounting, billing, and so on.

[0067] Base station 102 may further include a power controller 106 and a
wireless terminal verifier 108. Power controller 106 may measure a power level
associated with wireless terminal 104 (and/or any disparate wireless terminals). Further,
power controller 106 may transmit power commands to wireless terminal 104 to
facilitate adjusting the power level. For instance, power controller 106 may transmit a
power command in one or more transmission units associated with a first subset of
transmission units. The power commands, for instance, may indicate to increase a
power level, decrease a power level, remain at a power level, and the like. Upon receipt

of power commands to increase or decrease power, wireless terminal 104 may alter an



where that greater power usage does not cause
interference with other cells.[0065] System 100 can
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wireless termnal 104. Further, it is contenpl ated
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terminal 104 may be transmitted over the DLPCCH with a subset of the power

command transmissions from power controller 106.

[0070] Wireless terminal 104 may further include a verification information
comparator 110 that evaluates the received information associated with wireless
terminal 104. Verification information comparator 110 may analyze the received
information to determine whether wireless terminal 104 is utilizing resources as set
forth by base station 102; thus, verification information comparator 110 may evaluate
information included in the Q component of symbols transmitted over the DLPCCH.

For instance, base station 102 may have assigned identifier(s) (e.g., session ON ID) to
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[0072] Exemplary communication system 200 depicts a network 202 that

includes Server 204, node 206 and a home agent node 209, which are connected to an
intermediate network node 210 by corresponding network links 205, 207 and 208,
respectively. Intermediate network node 210 in network 202 also provides
interconnectivity to network nodes that are external from the perspective of network 202
via network link 211. Network link 211 is connected to another intermediate network
node 212, which provides further connectivity to a plurality of access nodes 240, 241,
242 via network links 230, 231, 232, respectively.
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[0076] Each cell has a base station that is predominantly controlling the end
nodes in its cell. In each station, the base station’s scheduler 120 has the flexibility to
allocate variable bandwidth and PSD to the end nodes in its domain. End node 360 may
be permitted to operate with a higher PSD than end node 370. The variability is desired
to increase cell throughput and allow greater bandwidth and higher PSD to end nodes
closer to the center of the cell (e.g. 360). If end node 370 were to transmit at a higher
PSD, it would run the risk of creating interference for end node 371, which is located in

neighboring cell 351.
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suffers from measurement errors. Load indicator is an effective way to control the inter-

cell interference, however some extreme scenarios such as in urban canyon, an end node
may turn around the corner and suddenly blast its power in another cell, traditional load
commands may not be able to control the interference down to the target level fast
enough. End node’s transmit PSD is adjusted based on open-loop algorithm to allocate
for a fast update based on the DL path loss. The open-loop algorithm may set different
target Rxed SNR for different end nodes. The open-loop algorithm controls the
interference level to some extent in the sense that the target Rxed SNR has been made

as a function the path loss to the serving cell and neighboring non-serving cells. The



entities depicted in exenplary comuni cati on system

200 may be omtted or conbined. Al so, the |location or
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may be varied. [0075] Fig 3 illustrates an aspect of
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B A PSR BT Lyt SO0 et
SMI6E) cdRrAUAE K taf o RHIRNR A& LAE&ALIGREL, the end node loop
control changes to closed loop control 608. These levels may be held in the appropriate
memory stores as in item 710 Figure 7 and item 810 Figure 8. The end node, as may be
represented by item 700 Figure 7, then updates its transmit PSD by listening to the load
indicators from the serving cell and at least one other neighboring non-serving cell
which generates the highest level of interference. The method of how the end node
obtains the other cell load indicators may be variable (e.g. the end node can obtain
through internode B or direct listening to other cells).

[0081] From a high level perspective, the proposed closed loop PSD control

algorithm incorporates the action that each cell broadcasts an uplink load indicator
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powesting ohbarolwidth g e gemmlyir o€ kones)s wiichrshoild be lower than the
supportable bandwidth and packet format (e.g. packet size and modulation). The end
node transmits the packet in accordance with the assignment with the PSD delta. Inter-
cell power control is performed in part by the end node listening to load indication
commands from the strongest interfering cell. In one aspect, load indications may be
generated by comparing the filtered IoT with the target operating point and transmitted
once every 10ms using OOK. The up/down step size to adjust the PSD offset may be

variable.
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[0087] Exemplary end node 700 also includes a user input device 742 (e.g.,

keypad) and a user output device 744 (e.g., display), which are coupled to bus 706 via
user input/output interface 740. Thus, user input device 742 and user output device 744
can exchange information, signals and data with other components of end node 700 via
user input/output interface 740 and bus 706. User input/output interface 740 and
associated devices (e.g., user input device 742, user output device 744) provide a
mechanism by which a user can operate end node 700 to accomplish various tasks. In

particular, user input device 742 and user output device 744 provide functionality that



commands are sent through inter eNode-B comuni cations
vi a backhaul, the serving cell adjusts the Tx PSD of
wao bh@siEs2based on the received | oad commands f reaT/ukm®o7/083260
nei ghboring cells. The adjustnent can be subsuned in
t he schedul i ng conmmands or it _can be done by serving
cell sending down the | oad colfmands to the UE. The UE
nitors its path |oss function 610. The cl osed | oop
T DPSeF mnﬁ@ ?’HJ ded O app ppRliceHRNSI&igh MRARIECST PSEEF BN
FRARED FurttibiN, Brcd thitegstil fh heusly Abf chli nblie7dat h | oss
funct?on #aﬁ%scgut é? t he thregﬁblﬁ tgrggt&ﬁand 604,
{4988k ont r oProvedsho@4 mee bt sndav copter] df vapouwsanedudds (8@6 .routines)

0082] . The cl osgd |00 rot ocol includes erence )
R i ST il andye Gt el ol apfe (R GuREpm various
§Bghling 448 PfodeQind A deBerdldheRINEThERBEAIGS inclUAk in memory 710 are
reference PSD i s based on a periodi c known signal such

ersec@OH onBrastup o an odked herrothsd inenslulop. Mgsiytassnay Gemngs|dats,

PO R R PR GRS R 3R 5k omation

3aBn §&JcUicdd Mchdr§ 7a0@f bMh&R DS rhdieinplaves shaalthigemitrol module
avai | abl e at the end node assuming that the assigned

(b anst senalipgsemirddidats - dat a transmi ssion equal s t he

andwi T ' [ -
[ e n i sk L APRBELR 112 ARt BB PR civin
amil$cndingSignhB (g inmgsaghgridinmdndpcireat offemte bhefosuypiparstoedbe,
by .the end node, gi.ven, the X Tx_power constraint and
e andpragaraie @%@g@%@ﬁgﬁﬁ 114 Tagipdes sitie }@wﬂﬁ@ such as,

i

T g R K o B P b of he end
haxee rln pphdiculehesigappg coretvll data & d wiayt ihclada cpdigkettioh anfoahation

. ket sj d | at i . The,. . node .
2l 26 "ot baTRE S lnBior b ol TR BTG g AL (o2
Witb kB8 aBSIP clbhtbrod BiiRg Sl stPRWBT p&RAIMS RbpdnSes, erc.).
Berforned in part by the end node |istening to [oa

etileng/ ¢amtrot oedela dd 2 imayrace¢se asd/pomgdidy signelenefenirabdata 714
ell. Ip one aspect . | oad i-ndi cations nay, b ener d
-l PG e BABSY InforgPRo b1 O Y e HalE 7165

[@O0Rt | N PRinttry N0l of ¢l 1706 tha91t® iaviady a ¢SMPart®r ABdule
OOK. The up/ down steg size to adjust the PSD of fset
iy apevehpdiuspenpdde 318.xeder ep girot hradpsmogy]eus0nethough not

B9 SS0PHL D0 O GRSl L2, BACR S g
e nnd/ooprrorAmntiea thodnidi 768 tnoaysstormdnd/at ecttidve data associated

i nterference ] evel seen by 95&e&00ells ati

hsrevithdhatiaay boeied in memory mparator rnodu?eh}46 may evaluate

received information associated with end node 700 and effectuate a comparison with
expected information.

[0091] Fig. 8 provides an illustration of an exemplary access node 800
implemented in accordance with various aspects described herein. Exemplary access
node 800 may be an apparatus utilized as any one of access nodes 240, 241, 242
depicted in Fig. 2. Access node 800 may include a processor 804, memory 810, a
network/internetwork interface 820 and a wireless communication interface 830,
coupled together by a bus 806. Accordingly, various components of access node 800
can exchange information, signals and data via bus 806. The components 804, 806,

810, 820, 830 of the access node 800 may be located inside a housing 802.



can be achieved. Therefore, with the proposed approach
a fast and tight interference control can be obtai ned.
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@d&@sﬂiﬁid@ 800 nthydhdlede £ stpomenigeneht @6dulo8de add0 S\lgnahng/ Control
user input/output interface 740 and bus 706.

MepuieAdtt perresparding tecwch 2btherimadulssinaneary 0 |ak,se sncludes State
Msan éﬁ% Bita '829 Yhd ﬁl%\glgﬁlﬁé?@onﬂﬁﬁﬁate? Qiput device 744)

anismb h a user can operate end
[ﬁﬂ@é] 700 t Sta&cManqgen&ht Matlule8d 2 tcastkds tHerprocessing of received
signals from end nodes or other network nodes regarding state storage and retrieval.
State Management Data 813 includes, for instance, end-node related information such as
the state or part of the state, or the location of the current end node state if stored in
some other network node. State Management module 812 may access and/or modify
State Management data 813.
[0095] Signaling/Control module 814 controls the processing of signals to/from
end nodes over wireless communication interface 830 and to/from other network nodes
over network/internetwork interface 820 as necessary for other operations such as basic
wireless function, network management, efc. Signaling/Control data 815 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



particul ar, user input device 742 and user out put

devi ce 744 provide functionality thatallows a user to
w@owsHosd24end node 700 and applications (e.g., POOUE®E7/083260

prograns, routines, functions, etc.) that execute in

menory 710 of end node 700. [0088] Processor 704 may

be under control of various ndbul es (e.g., routines)

i ncluded _in nmenpry 710 may contr ol operatlon of

e hogat lg‘%ﬁ%mé@ﬁfa&f)ﬂ?‘?fg?ﬁl@%t%‘?r SAMHGICEHENS-

RIAGERSCO% cﬁ%ncﬁﬁ?&glu% b dhd/of B it weedata 815.

ﬁﬂ'%ﬁg 710" are execﬁy%% on sfﬁrtd%gg#éasmgmﬁked %@a
[ﬂ.ﬂﬁé]’ rmduNEsnorWB?dehms addiyioed hiarigde datmue idehbfiodtondgH))

ARG e £ DR U GC S DA BBy P80 B et gontoller
FRQuIRBMA4] aﬁﬁlyd%@ew@e@dsg&%{lhzﬂ %ﬁﬂ'er ﬂiﬁgﬁlle 84618 igRfbe

S|gnaI|ng/controI dat a 714 3& Si gnal i ng/ contro
ami@m@tect that goigue HP gssmn@t é@éll]ﬁg%ﬂ hTtlﬂwa}sngoerrre@@ﬂ@ By power
endi nal ness for nen
L RpBts S F OBy of L gariaFERSRAT o hl R BRETERs®

e?ssaaaﬂed AgtaGemine®lin fhabdry’ 41, | NGthdd &sidgit aDelsmgﬁ@rmmtun@mo may
such as, for instance, paraneters, status, and/or

é‘ﬂ%@?ﬁ 4 teFinAd PR HICr & &t peigmblinopaskite anigsiess famggdy ON ID
er IlHGdIB@ fSHQ adSSl p‘Nr fdg?éﬁ&%]%g&uie%ﬁ "flenZﬂnA‘al %ﬁa the

ude con t|o g., end no
Wdeh:ES fetrambl 1 Hn Bﬂﬁlbhl@‘ﬂ stratm) Panar operdlct oodlilec 844 may transmit

i nformation 718 nf ornatlon abqut current
5%@&&%@%%% o aawgl%ﬂrtefs@ﬁa Ydo PREpaTESESodgs.c T verifier

1%09{01%'8'48% LbRlindIRARS eméile% s TBNiAf f8Rd ARHRtoARL Y

signaling/control data e.g., update configuration
tradisorissedn wnt. 716 and/ or oper ati onal |nfornat|on 718) .

RIE ot or Fiareite9ie S BB matdeRin® Rl e Component

Wés@a[bh@ﬁ‘es@ftﬁ@et RagRich P4l Hin%tlgﬁsgf th ﬁﬂBQHQ;kboﬂPfrom the end
depicted, it is to be atgre0|ated t hat conpar at or

péhemasvmgu oof asawil Lt tee epdalededo Tgneighher o¢ll vedesr The end
rie

(Pe rnay Pe op eﬂreFen%q gs ¥e]% ?6’6 T yglgeg /723)&611 lPop controfa%&l 1§ iIBtlally

assom a

g rthé adcestbde CasHADy iy pesalteBineFipRes), i»taﬁ 800 End node’s
i nformati on associated with end node 700 and

Eprsart DR ds adieserpbasr S om ongr-leor eeeithid to #iaspiveer dfist update
bR Eh ufd S pgglgggsv 'Tﬂgﬁ og{al t?%'gglg% b%g s8f dlﬁgreﬁf(ﬁgélt R&¥d SNR

access node nce wt I OUs
fs plefEdrsntabad apddse dAtmr@pmprlEbeen‘m alogedvop eontnaldepl8&3 open loop

g«g%@i eggglpol%?ggé ﬁéhzuets Iol]plenZ Fo%p acgnt?& (P (eon?l)fonggtc9%6 switches to
using closed loop control.

[0098] The following is an aspect displaying results of experimentation with
inter-cell power control. Inter-cell power control is done by the UE listening to load
indication commands from the strongest interfering cell. Load indications are generated
by comparing the filtered loT with the target operating point and transmitted once every
10ms using OOK. The up/down step size to adjust the PSD offset is 0.05dB with
scenarios D1, D2 and D4 and it is 0.5dB with D3. In Tables 1 and 2, we show the
system performance in terms of mean operating IoT, average cell throughput and the
5% edge UE throughput with and without inter-cell power control. Fairness plots for

different link budgets are shown in Figures 11 to 17, respectively. The fairness is



depicted in Fig. 2. Access node 800 may include a
processor 804, nenory 810, a network/internetwork

w0 niogseEe 820 and a wi rel ess comuni cati on i NPEY/151967/083260
830, coupled together by a bus 806. Accordingly,
various conponents of access node 800 can exchange
i nformati on, signals and dat &Wvi a bus 806. The

onponent s 804, 806, 810, 820, 830 of th ess_no
%@fﬁém tsCPbeAthedE nRsctral ofiRisaey- ige 81@*23‘? o7 P15 Offscts with

M@ér%ﬂlﬂo'vv%{' t%lﬂﬁ)tl ‘Qf%rslﬁobvﬁtu? Ffeg%&e 1@%&5@1&%&']@1@&5 4 and 2 are with the

mechani sm by wh he i nt conponents of access
seoatein8 G PSErBeEtEllgdlS gn@nm Cauvel Gignlate giodnfinol sottieg axah Figure

vi.ces and .ne node Net wor k/ i nt er net wor k
70 i 3086 IR S SHoH a Bpof i hrbatees spab i The larger
VAR ArésuingMRAH kiR [8fr MES6izE Alak EOUPLY e PEFEHPanO Shtly
800 to other network nodes (e.g., via copper wres or
wotse rthermﬁhﬁ éing funed pnewtrletoelsﬁsanpmmajed at Wohoutiter-¢dpower
OV|des ch t 1.0t

%onq At § 1P al gf:tt ng g n%?gl&) %dn%%lm rgsulﬁ équ S Rk n‘ri!lISD and

onen ecei
ﬁﬂgﬁ&ﬁﬁeﬁeﬁrﬁﬁnﬂ@m igkdredtiaboktBNO GRS AR bubgdt \BF, Kn@ﬂfé&ffore Table 2
., _end nodes). Wreless communication interface
B@Oﬂ“ﬁf@lﬁd@éf* for instance, a receiver nodul e 832 with
a correspondi ng receiving antenna 836 and a
transmtter nodule 834 with a correspondi ng
[0080k M tt i Mablant Sywan &BBughpiit elith Sistecosinpowa @bntosl
interface 830 may be used for coupling access node 800
ot hpr pt wor k nndpc (p g via wireless

piccat|i t:B S)S EPOPRIeaPH gfessé?PeS@ mpyd Y &pectral
1d r égnt 1st I%g ouég g})d ei ., Effioienénes) Efficiency
udes X 10 ‘GRd may o i GpeitEd i op ofb/s/Hz)
‘ces§1node 80@000 pgrfosm vari gys si|gnalg.em anfd 0.017
rocqysi Ng. Thepgrodul|es jgict fided 4in enory 7810 may dg7
(ecqﬁfd mstapbup qr ag ca |eg46y tneq)ngU|,s T804
RN TR T B A B N AT T
may al so share data and |nfornat|on when executed By
of exanple, nenory 810 of access node 8 y
[(lﬂ'cylp%lde a Seblee: Nty élﬁemh%wheuts&tzr-aﬁbpewer confrol — same
§hgn@3tn Spntrol nodul e 814. Corresponding to each of
ese no s, nmenory 810 al so includes State

(D'OQJ_'CO""

o

Nhnagenent data 813 and the Signaling/ Control data
815. [0094] State. Nhra enment | Modul e ElZsegﬁhﬂol>f@@gpeanﬂ
pr ocE¥&j nd orterieciitydd g%ﬂ a| Yeepdad d ndzfReREsSy Of eHi&éncy
net WogetnddPistansg &ndi [ngkebat ¢ stddbage anglsiBAh T i BVadys/Hz)
g S 5 TR M AN 0= DO B 5 i N YTiP
™ T fc T"TCT At gO‘OI LI L] Ila:;d UT1 DU?;‘IOIQD O‘ 82 0‘002
D3 1732 3 N/A N/A N/A
D4 1000 3 2.97 0.81 0.002
[00101] These results demonstrate that with the same initial setting, the system

may be operated very tightly at the target IoT with reasonable fairness when there is
inter-cell power control; and when there is no inter-cell power control the fairness
criterion cannot be met even though the system throughput is higher. As mentioned
supra, this is due to severe penalty imposed on the edge UEs with some initial settings.
With the inter-cell power control enabled, initial PSD setting is less suspect to the losses

thus encountered as it will be adaptively updated by the load indication; When there is



the state or part of the state, or the |location of the
current end node state if stored in sone other network
woowe/0538at e Managenent nodul e 812 nay access BEmMiS82007/083260
nodi fy State Managenent data 813. [0095]
Si gnal i ng/ Control nodul e 814 controls the processing
of signals to/fromend nodes ver wirel ess
ace 830 and to/from ot her network

communi atlonlnwiL g}@
PR HE-GSHd10VeE eQisFaty thainatiH d b iakting s sy d e gpeneggipact to system
PARFRAALY THAY caB bRELIAIRCITH e dtt By aSar %?rﬁﬁh%‘"tersﬁfe i8S with
unction, network managenent, etc. Signali Contro
dmdﬁieﬁiﬁtlakmmdesngﬁamﬁxﬁdﬂbseii arghdl- node reI at ed dat a
regardi ng wirel ess channel assignnment for basic
operation, and other network-related data such as the
fdogss of TEMPBOST iR ARG FAhYRliBter-6QNHOIAM BRI modified
I nformati on for basic network comuni cati ons.
Qltg@dé’lsﬂw‘@ﬁtmgrltrol modul e 814 may access and/or modi fy
b0 Limnal]l wibnoliule St apevoaen 1l CAPPGR (1 D Specr
s P @j Efficiency

a
asspgnest Nooudtacd a dengpficati

assi nngér ndulapcszglg), a(kgm' mra(nt;rnll ( %AA(b/S/HZ)
a

I

nd/ dPla virel®¥¥s term dal (WN)3.%eri fli er Qﬂfdul el 846).017
t 19D20o He apfleci af ed3@ hat urfi.9fue I|D ads8igner | nrodudE/
840, N I D asgpgner podyl e 842,3 power| corgspl | ef 0.005
npduls, 844, angher VYF vaeritler ypdul e 84 yay S{ore 17

and/or TetriTeve associ ated data retar ned 1 MeENOTY

810. Further, unique |ID assigner nodule 840 may

pllollos]at e aTmﬂE A Sdterh deoigpuetitheutdnter-selt paviadri cogtromspdified

Wi el ess termnal. ON ID assigner nodule 842 may

"éarlé)ﬁDaﬁ? ¢l dentifier to a wireless terninal while

e W rel gssglermpar 15 |n SeSSI onm QN Stare.  Ppwer

Jnt foller cf $44 s OTpcvvel’Spc@mlro 5% Spectral
g H'atl dn él ) i re?pe 3rm E tKEffioichey fcE&Sdency
4§08 ??‘ilcé’r molthid sh enclbl €b/k/PT) ud| ng(b/s/Hz)

rplpcct RhI rplntpdlwfnrnrntlnr LN a

randM ssilon 8t . [[0097] Flg 9-$3 | ustrat®d’ a syst P04
DO i2 acdor dadte W t h3Gn aspect47 Conpondh$2 902 0.004
5t alibd sheds a73arget Rded whi clB.9%5 a |funatf®n of t he0os

at h hpss [botilpoHr o t hey end| nodeqd o tthe eyl ng| nodgoo4
S wWelT as the end node to the nei ghbor cellt nodes.

The end node may be as represented as item 700, Figure
001@klen | o®hpe coultyial Tab®43 withini, D2adndyD4ige dvitiytht etial mapping

S5 R ST 3,78 L SBABHED B RS ghbTimes
pR&rt 8RB &l BRUILPIG 03 .albérﬁ&%hﬁteﬁ%e e hawtsetdalifts which may
meet the fairness criterion, however, the system loT is higher than the target operation
point 4.5dB.

[00105] The results in Table 4 with D1, D2 and D4 are with a different initial

QJ'O(D@""gj_'O""

mapping given in Figure 24 while D3 is with mapping in Figure 25. Figures 26-29 show
the different fairness curves for initial PSD setting II per Table 4. The resulting IoT for
these conditions is around 4.5dB, the fairness criterion is met and the throughput is
higher. However, with D1/D2/D4 the edge spectral efficiency is much lower. Note that
the results with D3 in Table 4 are slightly better than those with inter-cell power control
as listed in Table 1. When there is inter-cell power control the IoT per cell is controlled

fairly tightly; while there exists bigger variation in IoT in the case of no inter-cell power



based on the DL path | oss. The open-1loop al gorithm may
set different target Rxed SNR for different end nodes.
wa@\Rooasappropriate tine, closed | oop control reQI/ES®E7/083260
open | oop control. Conponent 904 utilizes open | oop
control, and conponent 906 sw tches to using closed
| oop control. [0098] The foll%hﬁng IS an aspect
di spl ayi ng results of exper. tatlon with inter
%H@t}tcﬂmr Pﬂf@weépm%a%@% Relisgnay %Xpdﬁﬁ@etﬂtfef@ﬁ’ét
tﬂl%erte gg;aweg dd nhﬁg%n tHéjU‘E%{ch@ BRITRNAS) AR Bin Figures 30-
strong i nt r ering cel oad I ndications are
e mdratvedshoy tho (i ohig Ttaveoss ictlisewitld andWitidt intbhecll power
tarﬁ)t operating point and transnitted once every 10mns
g OCK. The up/down step size to adjust the PSD
Hfﬂflﬁﬂt ' S @h@é@c%ﬁ 1|ﬂte‘f’-‘é@ll‘ @5‘&/@1500@&01 & ﬁ@gvaﬁ)&‘at&f‘gy tdabling and
'S and 2, we show th
éls}@hlelm tbelroraé mﬁawters |ﬁi®m @pmslgbbowmeﬂp es atmmgmtedTm Table 5

E@ﬁtﬁp?}ge ¢ ell"ftl?]ls utt Pﬁ? %onﬁrol Sé)a%ac?te 8’|%J % Ll gﬁ'u ormance

and wi power “C

pl ots flor dlfferen Ilnk budgets dre shown | n F| gur esso
31 g 17, Sft@%cpﬁt‘eti / Shded The-IPaich nels MP@defiSP@ﬂtW&S t R@ectral
ORE %E)t t?],lfc SRBC r(%th)ef flioop &8y .| Thel i nji Effgignepe "Efficiency
Ioop Do? et's vv| I'n terCOcnebl pov@iB)cont(bbYH@r (b/§/Hz)
shewn —H gt—=E 18 Rest ILO A—Fabes Ad are
themsane i nisppal PPBED set s—gi \m§53n Ei n‘j Z 1f. b004
Wth the given initial setti¥e as i nt#Bgure 969 al 0017

| arger step size (O 5dB) IS needed to operate t he

TAOSL or HERe o Rant ot g Sl B R s e e ou

fltdraietl ppwePESfrol. hﬁﬂF*ﬁtﬂ@ 7T \ﬂ@ptowr&dhmw of|sh01*t$erhplollﬁzvhen there
appreciated that wthout inter-cell power control,

isrfingl itlgre arof iniey- Wél;pomwt cymtmldf Benshorretarmi I@f mldeﬁeedﬂ&the loT
R R i et e

bagsteot fsikgheaf "N A". [0099] Tabl e 1: System
t hroughput _with inter-cell power control 00100% Tabl e
w0108y st entetHt tﬂt@rﬁﬁmmmpmﬁ@atwm htiechndqyes datpsibed Beicrgmay be

i1 epc@l[ﬁ@ntb@ 'wttﬂh%] duis. (? %t tp:g] X d{HQQ ]fﬁl:hltlozp %?18 55 %ﬁwhfatsgeﬁfgrm the

nonstrate t sang I nitial
funstiens deagritied hoper. atkedsofevaye to@h tray batstd:rbtemt racigety Unot§ and

W|th reasonabl e fairness when there i.s inter- eI
E’é{ MQGPSOTY @%gﬁoqyﬁgytemg}ég 6111? Fﬁlgl}te% e 1npti}g\£lmcessor or

&9%&% thdFrob&lsbNEPRhRhiIch &Y it Oh EANARhuRati Ry @BRA to the
t hough the system throughput is higher. As rentioned

processor via various means as is known in the art.

[00110] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary skill in the art may recognize that many further
combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments are intended to embrace all such alterations, modifications and
variations that fall within the spirit and scope of the appended claims. Furthermore, to
the extent that the term “includes” is used in either the detailed description or the

claims, such term is intended to be inclusive in a manner similar to the term



supra, this is due to severe penalty inposed on the
edge UEs with sone initial settings. Wth the

wo paoss2e¢t | power control enabled, initial PSDPGEUS100T083260
is less suspect to the | osses thus encountered as it
will be adaptively updated by the I oad indication;
When there isno inter-cell pd%br control, the initia
PSD setting is may have strong jnpact to system . ,
PONISISHIEN G8 . COMPTE IR S B’éeléliﬂt?i’g‘ﬁt&%emﬂom@ afgangjtionghyword in a
g ning the test results with nodified initial PSD
settings as with Tables 3 and 4. [00102] Table 3:
System t hr oughput w thout inter-cell power control -
nodified initial PSD setting | [00103] Table 4 :
System t hr oughput wi thout inter-cell power control -
nodified initial PSD setting Il [00104] The results in
Table 3 with DI, D2 and D4 are with the initia
mappi ng given in Figure 18 while D3 is with mapping in
Figure 19. The corresponding fairness plots are given
in Figures 20 to 23. Denonstrated are the new set of
results which may neet the fairness criterion,
however, the systemIoT is higher than the target
operation point 4.5dB. [00105] The results in Table 4
with DI, D2 and D4 are with a different initia
mappi ng given in Figure 24 while D3 is with nmapping in
Figure 25. Figures 26-29 show the different fairness
curves for initial PSD setting Il per Table 4. The
resulting IoT for these conditions is around 4. 5dB,
the fairness criterion is net and the throughput is
hi gher. However, with D1/ D2/ D4 the edge spectra
efficiency is much lower. Note that the results with
D3 in Table 4 are slightly better than those with
inter-cell power control as listed in Table 1. Wen
there is inter-cell power control the IoT per cell is
controlled fairly tightly; while there exists bigger
variation in loT in the case of no inter-cel
powercontrol. Wthout inter-cell power control,
different cells nmay experience different interfering
power depending on the UE | ayout. This can be
denonstrated in Figures 30- 33 where we show t he CDF
of 10T across cells with and without inter-cell power
control. [00106] The inpact of inter-cell power
control can be eval uated by enabling and disabling the
| oad indicators fromthe nei ghbouring cells as
sumari zed in Table 5. [00107] Table 5: Inpact of PSD
Control - Capacity vs Cell Edge Performance



[00108] In yet another aspect, short-termI|oT can be
evaluated with and without inter-cell power control.

WO pooBiosfzne 34 we provide the CDF of short-ter P DUS240B083260
there is and there is not inter-cell power control.
The short-termIloT is defined _as the |IoT averaged over
1.5ms. It can be seen that without inter-cell power
control the IoT overshoot is higher. [00109] For a
software i npl enentation, tﬁé“%’é@ﬁni ques descri bed
herein may be inplemented with nodules (e.g.,
procedures, functions, and so on) that performthe
Wnactsiammedescri bed herein. The software codes may be
stored in nenory units and executed by processors. The
menory unit may be inplemented within the processor or
ext er Raheth@d HHRAERIRAES R -cell MWt EhcC@RB0l th HAVFIDRL system,
conmuni catively coupled to the processor via various
oEAPESIS i s known in the art. [00110] What has been
empoaliont TRl MRy FEE BN Gy AR R PR End node 0
stesiap inbee eMEfymean @1@&1&/@@@1@@@% Rai-k&Ringfnodeyyponent s
or net hodol ogi es for purposes of describing the )
af or eWERg P o RbBdoREnk & thappscirfendnode wicrarmya saegg ¢hange in
' t ognyze that many further
%@%@g@fh&ﬁé@%ﬁ%ﬁﬁp@?ﬁ%t ations of various enbodi nents
are peossiiiheto dased ieipRID coithv adasgprdethtetitiodi nent s
are intended to enbrace all such alterations,
nodi fications and variations that fall within the
SPi 11 Th@RdiRaWPeIafh 1t @ﬁe@rm@age%% RS FRon oINS LML indication
to the extent that the term "includes™ i's used In
edrhimendst fhem det-ative rheghboi pelison or the cl ai ns, such
termis intended to be inclusive in a manner simlar
to the ternfconprising” as "conprising” is interpreted
fhen ehpheied odisladmtl; ahsictthotatedossIPED canedlaititizEL IBhd/S
What is clainmed is: 1. A nmethod that facilitates
indtcation gpmmppdselirene mepwevEemsiZbor gelltn OFDM syst em
conprising: using a target Rxed which utilizes path
| oss readings fromboth end node to serving node and
fr om €hdmetdd of olaneilgivhercimgchoall beadiast anagdisk lasgiindjcator in
open J.qop PSD control at the onset of end node, use or

SBCHn bl B e Ganiriice A e B tieuee! FomBeTenS Ting

neighboring cells via the backhaul.

5. The method of claim 1, comprising decoding load indicator bits based on path
loss measurement from at least one dominant interfering cell or listening to the load
commands sent form the serving cell which can be subsumed in the scheduling message

or sent down explicitly.

6. The method of claim 5, comprising causing a user equipment to reduce transmit

power spectral density (PSD).

7. The method of claim 1, comprising maintaining a reference PSD at least one

node, and using the reference PSD for intra-cell power control.



switching to closed | oop PSD control at an appropriate

time. 2. The nmethod of claim1l, where the open | oop
w@3DsosneT ol utilizes | oad indication conmandsPET/082007/083260

non- servi ng nei ghbor cells. 3. The nethod of claim1,

where the closed | oop PSD control utilizes | oad

i ndi cati on conmands fron1non-%%rving nei ghbor cells.

4. The net ho f claiml1, wherein each cell broadcasts

&n u pifhweﬂwg&%icﬁapéaprm%%rea@mgi ST qelip ydyg gy upportable

FRHAREGth Yat5860 2G8E | sends the | oad conmands to its

nei ghboring cells via the backhaul. 5. The nethod of

claim1, conprising decoding |oad indicator bits based

n path | oss asur nt fromat | east _.one daom nant

B e BBy IRRUET F g ) T PG E of R e ah e B fag enment

SERprifiy: Mah NEIdBEMYd R@LER] dnd \WabIGR firBAt be subsumed in

t he schedul i ng nessage or sent down explicitly. 6. The

met hod of claim5, conprising causing a user equi prent

e matn s F 1 ShuTBR Ay rar v h Dks vdsed on he

fgloenenemal&) at | east one node, and using the

reference PSD for intra-cell power control.8. The

met hod of &lakth & LHEsHibeidgh Be&FVi g & ®SD del ta

val ue and supportabl e bandwi dth data froma UE. 9. The

ARt QM 2 Gibncl VRIS ifs. rahs@ PBD 1] @AY ANCNGALQuOE RIHHAG 1628 given by:

upl i nk assignnment conprising: bandw dth informtion,

&nd,..packeto fommt, () 10. THe met hod of claim 1,

conprising assigning bandwi dth to UEs based on the

foll owi ng equation: WAsslgn {i) = Assignhed bandw dth

for UEd)i,ef(z W red)en@ndpe@ctipassi gned UE sets its

transrritW SD to.F % r% adtrllld transmts data at the power

level gi'lén by CEPE, Y Ref erence PSD for UE i Wef

wheginer@roe =bdnRAPdioh Ulitierein x (J) = Tx PSD for UE i

Apsd = Ref eremerrchSPsbo@sit ((®IB) Wk (1) = Supportable
d!h?b’)

bandwi for gibohable bandwidth for UE i
The reference PSD is defined as:

P (i
CD;’ef(i) = L()
Wref

The UE periodically reports:
A(Z) = A psd T f (Lz )

P ()
D (1)

wherein the Tx PSD is defined as:

W) =

P (i .
®,(1) = Vef().loA(z)/IO
ref

and L;represents the load indicator at the UE 1.



The reference PSD is defined as: ref VJ ref The UE

periodically reports: D(z) = Apsd -- /(L 1) W ) x(O
wOo-2(08/0s#2¢T ei n the Tx PSD is defined as: and  PCT/US2007/083260

Lirepresents the load indicator at the UEi.11. A

conmput er readabl e nmedi um havi ng stored thereon

conput er executable instructions for perform ng the

following acts: using a target Rxed which utilizes

bht h POEMUELAFAIGRICMIHND S HNE AETIHTHErcPR CQBPYFhE CRYARIC
&@&&{&%&%ﬁﬁ@ﬂﬁ@%& REbaRROLiNg non-serving nodes;

usi ng open 1 oop control” at the onset of end node
use ounsigg a argefyed sthacigatilizas pattl lovs deadpegsHrdnobsth end node to

function; apnd swtching to clased | oop. PSD control at

S P PR T t00a ® notgoR Bk pR SV EARdE e nadi

of cl glifg ddenhB¥p PIDTORAEICht HRES RO CATRHESscF A€ HIARE Ehange in
i nstructions for: having each cell broadcasts an

el nadle platdelgss mdetea endin a downl ink in a periodic
manner Sr.havi

h I d he | d
iR oD S o Rl e MR ERE A S 1O

its nel
conmput er readabl e nedi um of claim 11 having stored
t hereon conputer executable instructions for decoding

Ibad Therearwer ispdable medipaofickamt | 1dweringowRTag ereon computer
é{ktcﬁ{a RIihQcGERS folhalnBR Eﬁ‘@ﬁ%ﬁﬁ&(&é&& Gt hknﬁ?ﬁ)gfi’ ifffcator in a
pat 0ss measur erent . 14, e conpufer eadabl e

deenlitk iafa peliatdimmdnnbae girgtcacikedelt svade dr 1cahquiteinds to its
execut abl e instructions for causing a user equi pnent
9%%@%&@@@69?5%§@?WWE6%§r spectral density (PSD). 15.

The conputer readabl e medi um of claim 11 having stored

t hereon conputer executable instructions for

h&i nt Ahacogper rehdabénoediP@Dataimt 1 1| leastg stored thed®n canguter

kecttdble instructions for decoding load indicator bits from at least one dominant

interfering cell or from the serving cell based on path loss measurement.

14. The computer readable medium of claim 11 having stored thereon computer
executable instructions for causing a user equipment to reduce transmit power spectral

density (PSD).

15. The computer readable medium of claim 11 having stored thereon computer
executable instructions for maintaining a reference PSD at at least one node, and using

the reference PSD for intra-cell power control.

16. The computer readable medium of claim 11 having stored thereon computer
executable instructions for receiving a PSD delta value and supportable bandwidth data

from a UE.

17. The computer readable medium of claim 11 having stored thereon computer
executable instructions for causing at least one node to grant an uplink assignment

comprising: bandwidth information, and packet format.



the reference PSD for intra-cell power control. 16.
The conputer readable nmedium of claim 11 having stored
W0 b@sesi4Tonput er executabl e i nstructions for PEDES200TIER3260

a PSD delta val ue and supportabl e bandwi dth data from

a UE. 17. The conputer readabl e nediumof claim 1l

havi ng stored thereon corrput& execut abl e instructions

for causing at ne node to rant an upl i nk

Asi giﬁﬁ%mm%ﬁwﬁ%ﬁﬁgm @aﬁm&% rhaamgasmrs theggog computer

Q?e%bﬁble i :{‘]cf[mloﬂsafor T0%r 9‘% :Mﬁh%dtﬁ ERORR e IR tHéchﬂ’lowmg

clarm 11 having stored thereon conmputer executab

eqetipuict i ons for assigning bandwi dth to UEs based on

the foll owing equat : gned ndvvl dth for

UE i < W ES)Z'g”@ncf € Sélﬁnegsbgédﬁ’hdéh OUEJ sets |Dt§ transmt

PSD to F tc (T) and transmts data at the power |evel

gidvenrh byignPaBStginedisnjt PSD (d - V) assSt@imilsiddta £ tehetber (Bl Eiven by:

Reference PSD for UEi Wef = Reference bandw dth

Wherdn =Ft8e () iMu=(Txs PBR(Mor UE i Apsd = Reference PSD

boost (dB) Wk (1) = Supportable bandwi dth for UE i The

reference PSD is defined as: The UE periodically

report®,;, (B z2) RefeAn@3WD-for BEL1) wherein the Tx PSD is

def| ned § aqgfe}egfge%&rd@ﬁ%nts the |l oad indicator at the
A processor that executes code to control

Y" ?r@f” B &SP 8hEE ian OFDM system and execut es

conput e”r ,gxec Relbhe RSOdwogt(d@ed on a storage nmedi um

to: usepait ar @efpofReRbaMidN rhtid i zes path | oss

readi ngs from both end node to serving node and from

Ersdetpronte Pildis deingdfsor i ng non-servi ng nodes; use open

| oop Psqocgptrol at the onset of end node use or at a

ay @e chgnge in

ref
The UE periodically reports:
A(Z) A psd T f (Lz )
. P, max i
W) = L)

@,.(1)
wherein the Tx PSD is defined as:

S0y = L2 gaino
ref

and L;represents the load indicator at the UE 1.

19. A processor that executes code to control inter-cell interference an OFDM
system, and executes computer executable code stored on a storage medium to:

use a target Rxed which utilizes path loss readings from both end node to
serving node and from end node to neighboring non-serving nodes;

use open loop PSD control at the onset of end node use or at a large change in
end node path loss function; and

switch to closed loop PSD control at an appropriate time.



end node path | oss function; and switch to closed | oop

PSD control at an appropriate tinme.20. The processor
w@booslosi2mt 19 executi ng conputer executabl e i NSPCTIUS100TI683260

for having each cell broadcasts an uplink | oad

indicator in a dowlink in a periodic manner or having

each cell sends the load co ds to its neighboring

cells_via the backhau] . 21. The processor f-clain11% i
e%ecul PhBrocepiRicl B ELHieaying ORI CKPiRblg gstructions for having
ARG BLoddeA dﬂ‘@lﬁ]ﬁtl&[d RhicsoPASLE WML éJGH§§i_C manner or
nmeasurenent fromat |east one domnant interfering

balihg eachfceld sertdsehslord corgmesadd to i@ 2cighhering cdlsysothe bhckhaul.
claim 19 executing conmputer executable instructions

for causing a user equipnent to reduce transmt power

spect Tﬁé pl%%é‘ﬁblt ¥ 88D ex%@utin%nﬁfu@&%%é&ﬁat@é inStr@dtond Sor
executing conputer executable instructions for

fiedodingi lpachig diwatoe bis basee oPBBhdpssanedsergtenbiiemrio thast angdglominant
u%%ﬁgtheur§Eeﬁﬁﬂger@§D¢Eﬁr intracell power control.
LSRR Br cE8%0r 3 Vs m 19 executi ng conputer

executabl e instructions for receiving a PSD delta

val ue_and supportabl e bandwi dth data froma UE. 25.

Fhe plrbepwsesodl daini i egcetinecipmmite: esapible instructions for

A S R SRR S b e

i nformation, and packet format. 26. The processor of

| ai m 19 executi .conput er .execut abl e i nstructions
g%r ad 8¢ @Wﬁﬁ%‘é&gﬂp’dﬁe’@ﬁu@%c%&! cypcutahle msirpcinns éor

ﬁﬂﬁﬁéihﬁg a YRS ?Si)! ak aflcAS $hd H@&je, Qﬁ'@ gé’i‘hgﬁﬁ r_Ef%Fen\:]gPSDﬁor intra-
W (J) and each aSS|gne§ UE sets its transmt PSD to F

cadl gdWerandtrelr ansmits data at the power |evel given by:

Fre/ (0 = Reference PSD for UEi We = Reference

bandw dth wherein tx (j) = Tx PSD for UE i Apsd =

Ref er @A€ BrolSRo PO ind Rx Wkird c)onlfapéﬁﬂéﬁé’cﬁftﬁ% fstructions for

bandwi dth for UE i The reference PSD is defined as: ref
RieelvDE PRYD delita vl andegyppersable bandwidth data from a UE.

25.  The processor of claim 19 executing computer executable instructions for
causing at least one node to grant an uplink assignment comprising: bandwidth

information, and packet format.

26. The processor of claim 19 executing computer executable instructions for

assigning bandwidth to UEs based on the following equation:

Wessign(i) = Assigned bandwidth for UE i < W,.(i)

and €ach assigned UE sets its transmit PSD to D, (7) and transmits data at the power level given by:

Passigned (Z) = CDtx (Z) ’ Wassign (Z) < Pma,x (Z)

®,,(@) = Reference PSD for UE i

W.s = Reference bandwidth
wherein @, (i) = Tx PSD for UE i
A,a = Reference PSD boost (dB)

W, () = Supportable bandwidth for UE i



D(z) = Apsd - /(L 1) F*(0 wherein the Tx PSD is
defined as: and Llrepresents the |l oad indicator at the
WOEBD0B/05277 A systemthat that facilitates intePcTEF1007/083260
interference control in an OFDM system conpri sing
means for using a target Rxed which utilizes path |oss
readlngs fron1both end node t%)serV|ng node and from
n ode boring non-serving nodes; neans for
ﬁ?l 8“8&5%3Fg§%9 D control at the onset of end node
use or at.,@ | arge change in end node path |oss
uﬂ%%|onwzand nmeans for switching to cl osed | oop PSD
control at” an appropriate time. 28. The system of
Chedifme@dtjcaltyopprts:si ng means for causing each cell to
bry ?dcagt an I|nk | oad indicator in a dowmlink in a
odi ¢”*hann nmeans for having each cell sends
Ioaﬁyddnnands to its neighboring cells via the
bac haul®,(29. The system of claim 27, conprising nmeans
i ndi cator bits based on path | oss
%%%%%ﬁeﬁﬁg?%%ﬁ%‘ | east one domi nant interfering
§7I orR@mm &p@ serving cell. 30. The system of claim
conppls g means for causing a user equipnent to
reduce transm t power spectral density (PSD). 31. The
syish: emeehts ik Bhdmnd@Fator eidipdfhi isi ng neans for maintaining a
reference PSD at at | east one node, and using the
reference PSD for jntra-cell power control.32. The
$Yst efh yptemy thatthat faciligias r“iltﬁ]l’ e inteafracnics copjral d an (;%FP@W gystem,
a val ue and supportabl e bandwi dth data from a
. 33.” The system of claim27, conprising neans for
causi mgaishfer aing eaeergetdhedmdddl otdizgs path lass reqgalingskrom both end

assi gnment conpri bandw dt.h .i nf or mati on,
B%ché&selfva}%i%ﬂde agﬁro Sgeh Qq%grﬂwefv%q%éa ng
nMeanspffs B8 gy bﬂegl 1@@15‘ flSD%Hterat WEsSorassidng @103@@56 or at a large

foll ow ng equation: Wasslgn {i) Assi gned bandw dth
ﬂ@mg@El@Mkﬂwwp@@ﬂoaﬁhn@amhwat3|gned UE sets its

tpz)\?vgfrrplleév \%cé)ﬁn%é c(los)ed?oop 1£§]9 COI{H’ ! %t gnaapaproaprla ¢ tlrne

28. The system of claim 27, comprising means for causing each cell to broadcast an
uplink load indicator in a downlink in a periodic manner or means for having each cell

sends the load commands to its neighboring cells via the backhaul.

29. The system of claim 27, comprising means for decoding load indicator bits
based on path loss measurement from at least one dominant interfering cell or from the

serving cell.

30. The system of claim 27, comprising means for causing a user equipment to

reduce transmit power spectral density (PSD).

31. The system of claim 27, comprising means for maintaining a reference PSD at at

least one node, and using the reference PSD for intra-cell power control.



Fre/ (0 = Reference PSD for UE i We = Reference
bandwi dth wherein 1x ) = Tx PSD for UE i Apsd =
wRedosioes2e2 PSD boost (dB) WLx (J) = Support abl BCT/US2007/083260
bandwi dth for UE i The reference PSD is defined as:
The UE periodically reports: D(z) = Apsd -- /(L 1) W
) X(O F*(0 wherein the Tx PSD’li s” defined as: and
Lirepresents the | oad indicator at the UE |.
32. The system of claim 27, comprising means for g receiving a PSD delta value and

supportable bandwidth data from a UE.

33. The system of claim 27, comprising means for causing the at least one node to

grant an uplink assignment comprising: bandwidth information, and packet format.

34. The system of claim 27, comprising means for assigning bandwidth to UEs

based on the following equation:

Wessign(i) = Assigned bandwidth for UE i < W,.(i)

and €ach assigned UE sets its transmit PSD to D, (7) and transmits data at the power level given by:

Passigned (Z) = CDtx (Z) ! Wassign (Z) < Pmax (Z)

®,() = Reference PSD for UE i

W., = Reference bandwidth
wherein ®,.(i) = Tx PSD for UE i
A, = Reference PSD boost (dB)

W, (@) = Supportable bandwidth for UE i
The reference PSD is defined as:

P (i
CDref (Z) _ ref( )
Wref

The UE periodically reports:

A(Z) = Apsd - f(Lz)
. Prax (D
W, () = -—ml
O .. ()

wherein the Tx PSD is defined as:

PG .
®,(1) = ref( ) .102()/10
ref
and L;represents the load indicator at the UE 1.



