NETWORK ELEMENT CONFI GURATI ON SCHEME Cl ai m of Priority under 35
U.S.C 119 [0001] This application claims the benefit of and priority
to conmonl S. Provisional Patent Application 61/ 077, 354,
filed Jul ywﬁgx%g’@% and assigned Attorney Docket No. oé’f@fé@wﬂ‘%@
di scl osure of which is hereby incorporated by reference herein.
BACKGROUND Fi el d [0002] This application relates generally to wirel ess
conmuni cation and nore specifically, bufl not exclusively, to
configuring network elenents. Introduction [0003]Wreless
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[0002] This application relates generally to wireless communication and more

specifically, but not exclusively, to configuring network elements.

Introduction

[0003] Wireless communication systems are widely deployed to provide various
types of communication (e.g., voice, data, multimedia services, etc.) to multiple users.
In a typical system, base stations are distributed throughout geographical areas to
provide local wireless connectivity for mobile units that roam through those areas. The
base stations, in turn, communicate with core network nodes provide wide area network
connectivity. In addition, the base stations communicate with network nodes that
manage the network and may comprise an operation, administration and maintenance
entity (also referred to as an operation and maintenance entity or an operation,
administration, management and maintenance entity; hereafter referred to as the OAM)
that communicates with network elements (e.g., base stations) over management
interfaces to perform management functions, including configuration management, fault
management and performance management.

[0004] As the demand for high-rate and muitimedia data services rapidly grows,
there lies a challenge to implement efficient and robust communication systems with

enhanced performance, including self-configuration capabilities. For example, a



there lies a challenge to inplenent efficient and robust
comuni cation systens with enhanced performance, including

sel f - confi g@rgtdgghsgapabilities. For exanple, a 2 net %ﬁ%s%o@)ﬁfﬂﬁo
such as the base station, may autononously optimnm ze one or fofe radio

parameters. Accordingly, there is a need for inproved techniques for
configuring these and other types of network el enents. [0005]To
suppl ement conventional mobile phone nefwork base stations, small-
coverage base stations nay be deployed (e.g., installed in a user's

horme) to provideomRlefefiOhbIsss thwh@@gtaﬁw,rr@dy%ﬁmmm?&ntz@ o R inkofe
units. Such small-coverage base stations are generally known as
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ad- hoc manner inrelatively large nunbers. Consequent ere is
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access point, an access termnal, or sone other entity deployed in a

net wor k. [ 0008phile operpteraipeck sicg Dfdtramerdor pardayeedsmt Ingmactite thdetsentii nes
a set of at least one . . . .
coverage base stations may be deployed in an ad-hoc manner and in relatively large
numbers, Consequently, there is a need for improved techniques for configuring such

base stations.

SUMMARY
[0006] A summary of sample aspects of the disclosure follows. It should be
understood that any reference to the term aspects herein may refer to one or more
aspects of the disclosure.
[0067] The disclosure relates in some aspect to a scheme for configuring a network
element. Such a network element may comprise, for example, an access point, an
access terminal, or some other entity deployed in a network.
[0008] In some aspects a network management entity determines a set of at least one
parameter value from a set of operable parameter values and sends the determined set to
anetwork element. The network element may then select a parameter value from the
received set and use the selected parameter value to configure some aspect of the
network element.
[0009] As a further example, in a sclf-organizing network, certain parameters may
be configured by access points {e.g., eNodeBs). To enable the core network to have
some control over the parameter value selected by an access point, a network

management entity may configure a valid set of values for such a parameter. The



paranmeter value froma set of operable paraneter values and sends the
determ ned set to a network el enment. The network el ement may then

select a alue fromthe received set and use cted
par aneternsé?{;}g}oﬁ%s%onfi gure sonme aspect of the netmrfksﬁgz@%&“&
[ 0009] As a further exanple, in a self-organizing network, certain
paranmeters may be configured by access points (e.g., eNodeBs). To

enabl e the core network to have some coAtrol over the paraneter val ue
sel ected by an access point, a network managenent entity may

configure a vghi &k sBheMinay e @&ﬁiffgﬁ‘xre HSUEE RIPREAVRILE from Tl1€set é%}%ﬁ%@ rk

el ement may then configure itself by sel'ecting a value fromthis set
(e.g., using amppppriapigatien &irgdedtibgm dpaimusglamoteicnforatheapd.i num
paranmeter fromthe set). BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 0010] These and ot her sanple aspects of the disclosure will be

described in the detail e%ﬂﬁ§gﬂsgfm9ﬁ@§g)ﬁvﬁ@%%ggﬁ§gﬁcl ai ns t hat

follow, and in the acconpanyli ng draw ngs, 11FIG 1is a

sinplified bl polo]di agicamne®bihsRUMpRbspsalpl (Be @SMBGLiDhe &sGREMMThEAt | on
system where a network elenment is configured based on a set of

par anmet er val detasled deserinyien arfdrthgapmended oleink thabidow]00 IPheFroeompunyisg a
fl owchart of §r§¥§1és",ilwh§r%gpl e aspects of operations that may be
[00E1] FIG. 1 is a simplified block diagram of several sample aspects of a
communication system where a network element is configured based on a set of
parameter values received from a network node;
[0012) FIG. 2 is a flowchart of several sample aspects of operations that may be
performed to configure a network element based on a set of parameter values received
from a network node;
[0013] FIG. 3 is a flowchart of several sample aspects of operations that may be
performed to configure a network element;
[0014] FIG. 4 is a simplified block diagram of several sample aspects of
components that may be employed in communication nodes;
[0015] FIG. 5 is a simplified diagram of a wireless communication system;
[0616] FIG. 6 is a simplified diagram of a wireless communication system including
femto nodes;
[0617] FIG. 7 is a simplified diagram illustrating coverage areas for wireless
communication;
[0018] FIG. 8 is a simplified block diagram of several sample aspects of
communication components; and
[0019] FIGS. 9 and 10 are simplified block diagrams of several sample aspects of
apparatuses configured to perform nctwork clement configuration operations as taught
herein.
[0020] In accordance with common practice the various features illustrated in the

drawings may not be drawn to scale. Accordingly, the dimensions of the various



performed to configure a network el enent based on a set of paraneter
val ues received froma network node; [0013]FIG 3 is a flowhart of

several sagpl.§ Oﬁgﬁgts of operations that may be perfor};ezg.g[{)sﬁ@gﬁg@mo

configure a netwo elenent; [0014]FIG 4 is a sinplifi

di agram of several sanple aspects of conponents that may be enpl oyed
I n comruni cati on nodes; [0015]FIG 5 is a sinplified diagramof a

wi rel ess communi cation system 100161FI& 6 is a sinplified diagram
of a wirel ess conmuni cation systemincluding fento nodes; [0017]FIG

7 is a sinplifh@fts apee @bl Uglah@ddiod dGRY Blr3ARtyA TEARHR soMk HEMESS

comuni cation; [O0018]FIG 8 1s a sinplified block diagram of several

sanpl e aspect draghsgomnasinpificd forcbriyoib S damihgs may not depict all of the
components of a given apparatus (e.g., device) or method. Finally, like reference

numerals may be used to denote like features throughout the specification and figures.

DETAILED DESCRIPTION
[0021) Various aspects of the disclosure are described below. Tt should be apparent
that the teachings herein may be embodied in a wide variety of forms and that any
specific structure, function, or both being disclosed herein is merely representative.
Based on the teachings herein one skilled in the art should appreciate that an aspect
disclosed herein may be implemented independently of any other aspects and that two
or more of these aspects may be combined in various ways. For example, an apparatus
may be implemented or a method may be practiced using any number of the aspects set
forth herein. In addition, such an apparatus may be implemented or such a method may
be practiced using other structure, functionality, or structure and functionality in
addition to or other than one or more of the aspects set forth herein. Furthermore, an
aspect may comprise at least one element of a ¢laim.
[0022] FIG. 1 illustrates several nodes of a4 sample communication system 100 (e.g.,
a portion of a communication network). For illustration purposes, various aspects of the
disclosure will be described in the context of one or more network management entities
(e.g., network nodes such as OAMs) and network clements (e.g., access points and
access terminals) and that communicate with one another. It should be appreciated,
however, that the teachings herein may be applicable to other types of apparatuses or
other similar apparatuses that are referenced using other terminology. For example, in
various implementations access points may be referred to or implemented as base
stations or ¢NodeBs, access terminals may be referred to or implemented as user
equipment or mobiles, and so on.
[0023] Access point network elements in the system 100 may provide one or more

services (e.g., network connectivity) for one or more access terminal network elements



[0019] FIGS. 9 and 10 are sinplified block diagrans of several sanple
aspects of apparatuses configured to perform network el enent

confi gur at gﬁ] O[Perati ons as taught herein. [0020] 1 n accordance with
comon pra PLRNESy ari ous features illustrated in t heP G EYR0gBI408y
not be drawn to scale. Accordingly, the dinensions of the various 4
features may be arbitrarily expanded or reduced for clarity. In
addition, sone of the drawi ngs nmay be sigmplified for clarity. Thus,
the drawi ngs may not depict all of the conponents of a given
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i1 lustrates s&iwprfigurrbltas thefit magariplomordyeieni mabi ove pyainemn viOQs fi6i0. |
a portion of a comunication network). For illustration purposes,

vari ous aspect®® gufrlngﬂ%erﬂiog.c}rzdgl&ngn,m fnablg & nefwerkroppralgr formaitien e brvtlexft  of
one or nore NgHWRIdberTRIVA Lit.d ( networ des_suych as
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and that commmaiagateat witityhi 06 mery apeeifhehich birasboul gduder ARPLESLALE,
however, that the teachings herein may be applicable to other types
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other termn ) . le..in.various inplenentations access
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access term nahsSorRBEYmées ©gf, alemefhotiOeQhent f@l)_en”ent ed as user equi pnent
or nobiles, and so on.
[0025] Sample operations of the system 100 will now be discussed in more detail in

conjunction with the flowchart of FIG. 2. For convenience, the operations of FIG. 2 (or
any other operations discussed or taught herein) may be described as being performed
by specific components (e.g., components of the system 100 or as shown in FIG. 4). Tt
should be appreciated, however, that these operations may be performed by other types
of components and may be performed using a different number of components. It also
should be appreciated that one or more of the operations described herein may not be
employed in a given implementation.

[0026] As represented by block 202 of FIG. 2, the network management entity 106
determines a set comprising at least one parameter value 108 from a set of operable
parameter values 110. As mentioned above, the network management entity 106 may
perform OAM functions at the network level. Such OAM functions may include, for

example, one or more of configuration management, fault management. performan
g ) ce



[ 0023] Access point network elenents in the system 100 may provi de one
or nore services (e.g., network connectivity) for one or nore access
term nal %E%{O%Oﬁhignents 5 that may be installed V\’itmcrflt%%o[wa%& Jray
roam t hroughout an associ at ed geographical area. In the exanple o
FIGI1, at sone point intinme a network clenent 102 may be served by a
network el ement 104. The network el ement 104 may, in turn,

comuni cate with one or nmore network maflagement entities
(represented, for convenience, by network nanagenment entity 106) to
facilitate W gignagéifaht, REAWRE Ha@ANGE kisvdnt Manaberi@t, WREKoNBRASRIRAL or
entity may take various forns such as, for exanple, one or nore core
net wor k ent i t§ubseripgongnanagemeet \WfipkrtindefdnpreghediareghQanfiuaton nenageintyt, a
mobi lity mana]glemant enti.tl{, or sone other sujitable network enti tyi.
[0024] I n accolBEEE™S YHOTHY AHRHT hepLemris apine sof trdansdt Risiin 2af Wrditt
104 is aut ocopfi,guraPgcddn (é.%l,%hibﬁ mgﬁ,aﬁéce@\%taﬂﬁ‘ JSQéA%&éifl%ﬁioﬁ&ﬁ}%&&ﬁca?J
nore paraneter values that 1t uses during operation. In addition, to
enabl e a net waata papeket Giludse: iAvalidi I tke dxemglk oDFIGC O kds©bpeaivies hdye
paranmet er val ues sel ected by the network el ement 104, the network
nmanagenent enksrioynerdy opagr Bie enfiguakonE PR etetEsenteddiv esniiguratios et of
avai l abl e par%ggtgruyal ues may be used by the network elenent 104. It
shoul d be apprecaf"yat ed that this network el ement configuration schene
nmay be applicpbig tWl@%&%ﬁg%ey%%aﬁﬁneféeba\@&rsKi(ﬁﬁ]@f‘i‘%ﬁ{é tol RriBus-opbrional
network el enent 102). [0025] Sanpl e operations of the system 100 wil |
now be di scussects of throcevodetiamdnt i (4. Foosmpupletthosst Widtrmytrtiated tooadddhar t  of
FIG 2. For conveni encgi,l t he oPerations of FIG 2 (or any other

operations di EERLEH MoPERIARCTRe PAYH FOHRY PAUNRES oF 3 OB itpRls ng
erforned b eclfl .G .yuconmponents of the system 100
p y Em;aéérg %)e&%@ﬂﬁ%% giegwgt 194C0MP y

or as shown in Fl .t s e appreci ated, however, that these

operations nmapoly} pankatamgechythotdiel) mypgsciffthCRrpeas Miiscsantdaay be
perfornmed using _a different nunber of conponents. It also should be
appr eci at ed t ¥atlabypfer we byrp peiwerk clayeniopa sier Brisorie Boemp éupleresngdtiansmay

not be enploygd i.n iven.i npl ement at.ion. [0026] As r.e ented by

bl ock 205 of "B et 1o e Rabdiy R TR R AR BRET £ 0B CHEL dPiPes a
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oper abl e paraneter values 110. As nentioned above, the network
managenent enbdtween 106 Wrayd I98¥f és ama@ih/kfampést the nemizt of nde Wettifiersi(e.evel .

Such OAM f unct.i o.n% gﬁ’é i.l}cl ude, for. exanple, one or nore of
confi gur at i OanWélﬁ 6 ?ﬂ‘a, 1egs 4] fzttarer]aé:%g:ﬁ% efa:SSlﬁléefiﬁ(b?'cﬁﬁﬁegms in the system

may be limited to 504.

[0029] In some situations a network operator may wish to control the operations of
an autoconfigurable network element to some extent by limiting the parameter values
that may be selected by the network element. That is, rather than let network elements
select any value in an allowed range (set 110), the network may elect to restrict the
range that may be selected by one or more of the network elements (e.g., permanently,
or under certain conditions, or at certain times). A decision to provide a restricted set
may be based on, for example, information concerning the network that is known at the
core network, network (e.g., operator) policy, or some other factor or factors.

[0030] The set 108 may be defined in various ways. In some cases the set 108 may
comprise a portion of the set 110. In some cases the set 108 may be equal to the set

110.



6 managenent, software managenent, system managenent, inventory
managenent, or subscription managenent. O particular interest here

are the CO\Qt)izgﬁ'MOﬂb%Qn managenent function (e.g., whi chr};ﬁéﬁégg@g&%ggwe

a paraneter val ue set as taught herein) and the fault

function (e.g., which may receive and process notifications that
indicate that a paraneter value set is invalid). In the exanple of
FIG 1, these operations may be perforngd by one or nore
configuration managers as represented by a configurati on manager 112.

[0027] The set [p9f110PemhabthEcap@ R Rt B8 mhdlcoi8srisd 3 et MBMuhRlaftl €8lulsQr VAkdsOUS
operational aspects of the network clenment 104. For exanple, the set

110 may r el at @ not ncadiaolypan@nmeteriies)mbbhése tisep dranmiodr dgmqpoldrhas

cont rol pararrﬁ%%rs,.,or %/% ot her suitable paranmeters used by the

networ k el enefif IERIYTOXS] 7% vayher aspaatte famhie serifigd 5t ohepumeraled £ y

t he paraneter L r . nt
p validh Hﬁ%?%??.aﬁor @&rpg%’ ghﬁeﬁh&& Jm% betﬁﬁ&véﬁ%o Fé]i:él‘%&‘r@;@i&blg lHRTE:

in a given network. sone | ntations e set

defined by a ¢eneuntioed, vane3st andian dfor et 910, TS nétvolk hagefBniAN Bty 106
exanpl e, maxi numtransmt power for a network el ement may be

speci fied to Bay et abeprd thispapasir ovwy valee favothheqt {elesdplatued tvalsediuaber
of node identirgiigét%eégl , physical cell identifiers) that are

avai | abl e to BRVEESf et t o access points in the system may be

limted to 50f031}0029kAdks #RIEa Sirkddrin®) $al@ vIVGEWPE Kon@lH&ﬁ@PaQ%e, gRY W sh

to control the operations of an autoconfigurable network elenent to

sone extent byetvorkintepaggmetientpr il hmedyerpeariy|theest B as 2 rmage dealsel &ot ed by

t he network el ema[;t That is, rather than | et pnetwork el ements sel ect
!

any val ue in SATRI Yl BAyke Pedtedbyone onmue Aephelthe vl & eingc
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el enents (e.g., ntly, nder certain ‘¢conditions, or at

certain tineshaxiMuslesigs valik)t® theradth dethardh@S1 I 1Gése dass$ the MBwoles | aned
on, for exanple, information concerni ng the network that is known at
t he core net wHas the flgubility tesedect angyalng fon fie ppr@mpies vition the ereeified trege.

factor or f acfﬂ ) (g301;|’he 1%est 88 ma rmbe deif i Qed] i n various ways.

In sone cases ?%32 set S4B EY CSH%J e é 5GP £ PgHe 8t u?‘ﬁ‘: T §’8’f“p%1ﬁ§et I n

sone cases thgis6ile ddBnitBy Rep&AHA! AltQndiRBly SRbentk@-on the characteristics of
the parameter, a parameter range may be specified with a width of 0 (e.g., the minimum
value of the range is set equal to the maximum value of the range). In these cases, the
network management entity 106 may specify the exact value that the network element
104 will select.
[0034] In some implementations the network management entity 106 may cooperate
with one or more other entities {represented in FIG. 1, for convenience, as other entity
120) to determine the set 108. For example, to produce the parameter value set the
network management entity 106 may engage one or more: external entities, algorithms,
tools, or applications. A specific example of such an entity includes commercial
network planning tools, which may contain parameter planning and configuration
modules. In this case, the network management entity 106 may send a request including
appropriate input information (e.g., the set 110) to the other entity 120 and receives back
the set 108. The network management entity 106 may then configure the set 108 in the

network element 104 as discussed below.



7 [0031]1n some cases the set 108 may conprise a set of enunerated
val ues or ranges (e.g., not necessarily continuous values). In these
cases, th | ement 104 has the flexibility to

val ue for%gaggﬁgﬁéﬁgr fromthe specified set of enunergﬁgggégﬁﬁégm%r
ranges. For exanple, a paraneter may be allowed to take any values in
t he set {valuel, value2, value3,value9} for set 110. The network
managenent entity 106 may then configuré this parameter to any val ue
fromthe set {val ue3, value4, value" to provide the set 108. 100321In
cases where ajpfy] aMeiSprBR¥ed RKBodEI0Wac Adhvdtk RRMAMR Uity PRUEe., e
net wor k managenent entity 106 nmay specify the set 108 as a range of
val ues. For eoccafiplrgionsncsgcal IS¢ mayrgiyntife ope ciofd dethub paremeteionaluepfrem dic:
all of the values in the range, the beginning of the range (e.g.,
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el enrent 104 has the exibrlity to se any val ue e paraneter
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conprise a single val ue. For exanple, a set with one el enment nmay be
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106 may specify the exact value that the network enment 104 w

sel ect. [ 00344nnitisipaemeteplzuvend dich onse tohe aitetanovakieffoagesenDdahhict y
106 nmay cooperate with one or nore other entities (represented in
FIG 1, for ctRUEM idecal algordhher entity 120) to deternine the set
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net wor k managenent entity 106 pay .send a request incl ﬂ%p
appropr i ate | AHUECCHFBYHECTH: (g Tertipge abthe Sheycheeb Haod AL enti ty
120 and recei y@soRafKadeRent %ﬁﬁ%ié@ H eheRBTHOR & CRRARGRABAL LM LY 106
may then configure the set 108 in the network el enent 104 as
di scussed bel mwork $radQEBE1 Astity QF @seRtsatc Byg. Bl paknZdd ctitdom et wor kK
managenent entity. 106 (e.g., .the .
dynamic (e.g., a critérion based on current network conditions as detected by the
network management entity 106).
[0037] As represented by block 206, the network management entity 106 sends the
determined set of at least one parameter value 108 (e.g., sends one or more indications
from which one or more values of the set may be derived) to the network element 104.
It should be appreciated that one or more network elements may be configured through
the use of one or more determined sets. For example, in some cases the network
management entity 106 may send the same determined set to multiple network
elements. In some cases the network management entity 106 may send different
determined sets to different network clements.
[0038] In addition, there may be other network management entities in a given

network that configure these and/or other network e¢lements in that network through the

use of determined sets as taught herein. For example, the different network



configuration nmanager 112) may identify one or nore default paraneter
values fromthe set 108. In sone cases the default paraneter val ue
conpri ses @puRlhi@s or preferred paraneter value that Ptctfﬁfsgeﬁyg)é?dﬁfﬁ)
el enent may use 1n the event the network el ement does not Séeléect” a
paraneter value. In sonme cases such a default paraneter may be used
if' better paraneter information is not available to the network

el enent 104 (e.g., if an optim zation aPgorithmrun by the network

el enent does not identify an optinum paraneter value). In sonme cases
the network ehgn@athenl OAitiBPMay i rtdpaisHIORLOAM RRGioWSi AFeARt hddhdri al
paranmeter value and then nove to an alternate value (fromthe set
108) if | at er duyewi(f.gechelrptita pbralvakinal e, iatnhiworkl @O@8inky repreomtciof i ¢
exanpl e of a default value, the set 108 comprise a list of valid
oper ating chafEPL: { EOGeDi irer 1ot SERIGH TS Mopuipsied Babeserien e

net work TanageR oSk drkork B olknS APl (RAEmOTaalIERS tgém&eal @25 a
preferred channe %ased on sonme criterion or criteria (e.g.,

i nterference DTE he:intaNEVTS baie lasd sokda Virhugtin idae idplkneitiiorBnagesnt
entity 106. Here, the criterion or criteria enployed by the network
management  entREAZEMENE gy, mpecosipapg edqmaingmanagenshtleysn fatiurle addtien, @y i on)

or dynamc (e, a criterio 0 rrent network conditions as

ie’implemg tgtlonsalrllet\?rgrﬁ?n%na% Cﬁ{e & e.0r more doia
detected by t e networ K mahagenent e fnf’y ?Ltﬂ%)m.yfﬁﬁasgfif%s rnéﬁ? St ed
by bl ock 206, mhhgeh@h Woslenimeagenment entity 106 sends the determ ned
set of at |east one paraneter value 108 (e.g., sends one or nore
i ndi cati ons f H83]whi The netveriomammereeny aitipek)6 efso trap sed bnayndreddmiti ved)
to the network el enment 104. It shoul d be appreciated that one or nore
networ k el enePtr&midy?He ® FlF‘a’l?P‘ef‘gﬂ“BeFﬁ‘B&a‘H“fE?H%“ \felsepdingihe defpryise gt

determ ned se{s kQs . 3@[@ [ - AR Lk, m ﬁ{:gfgﬂ
entity 106 my@éeﬁ%’%ﬁe S rarlga’m g?é%%&ﬁ@ﬁﬁégrtﬁl%@gﬁugﬁ%wgeﬁagr {
el enents. | n pewzccRBake detteminet wWOI08. managenent entity 106 may send

different determ ned sets to different network elenents. [0038]In
addi tion, thel84Hny Hrrepiessaied hebipgy J0Snthaaeiamkslemenitl N4 reegivisghea gi ven

net wor k t hat nfigure these and/0 t her .pet el ements in that
netvor k.t hroulferiet b eI e REr (P il Eh P HEIRLE e TRVLF i e
exanpl e, the gifch@hebthd@kMAIKI pRafRGIGREBNA 8t 1 B8, Mae RBvork
responsi ble for OAM functions in different network domains (e.g., one
entity per doeaenent |0Hemepaiatameatonmr & tikonmived paymetepeiddéiis., if edata
exanpl e, a geo rglghi c region, a set of network el enments nanufactured
by the sane vEft ) or a set of network el ements that use the sane

radio_access fggfinol og %&&nﬁd by Bidciib, ﬂ@%{;}k ﬁgt}]tg'}’g%%t?ggkrgmeﬁnd SO

on). Thus, in so |rrpll§é nentati ons a networ g ntity may
conpri se a dogmdctor MEY) agEnE Hardnyee valeafidrh the sdtn 18£bd ideliDEonfipwrati@me

i mpl enent ati ons a network managenent entit é may nanage one or nore
donmi n managefRErtionsayeparangtdr vplag may OB BT ThEom drewerkcihtyihgenteit irent i ty
106 al so may send one .or nore (Iilef aul t . - .

various ways depending on the requirements of a given application. In a typical case,

the network entity 104 executes an optimization algorithm that attempts to identify a

suitable parameter from the set 114. Here, various criteria may be used by the

optimization algorithm depending on the parameters being configured, the network

element being configured, and the deployed network (e.g., network configuration and

conditions). Alternatively, in some cases a parameter value may be selected from the

set 114 in a round-robin manner. In other cases a parameter value may be selected from

the set 114 in a random manner,



paraneter values to the network el enent in conjunction with sending
the determ ned set 108. Here, a default paraneter value may be sent
in the sa as or a different nessage than the 1 set
108. [0040 gs%@@glfggssent ed by bl ock 208, the network el ﬁg@g&%ﬁ%o
receives the determ ned set and one or nore default values, if
applicable (e.g., receives one or nore indications of the determ ned
paraneter values). As shown in FIG 1, the network el ement 104 may
mai ntain a copy of the received paraneter set 114 (e.g., in a data
nenory) . [004bey ey eseRrhedrPModk A8 knlddvork BRIt BIPEFBNE] Ba¥edldd
(e.g., a paraneter selector 116) selects a paranmeter value fromthe
set 114 for udesdlasted pmbingaratucoRorepangt.iaemsigutipacrainet 18c.g atongrislay be
selected fromthe paranmeter value set 114 in various ways dependi ng
on the requi r 2FREHEEIHN mAnggelapay AW HHZe St GIatee 2PArBCEy Bt AR-S-cCRswItng R
network entit i, I [ h ttenpts
to identify aygaljrﬁoltﬁea @%gﬁn@? gfﬂ%llre glr)ﬁgl Sﬂggﬁh%ﬁ‘%’&%@f ?@a?&isgus

criteria my $ecifis@dmbl, 4 hgel@p truktelat bOne Adtgodk ichdin oepandicogrigredt he
paranmeters being configured, the network el ement being configured,
and the depl oyiila érowsiaieee(eg., magaporRves opdd idgentitien @9 and

condi tions). rnatively, in sonme.cases.a aneter, val u be
celectea 17 onfPHl oot “Fies & POTRAST o8 Ko FRsarro e e Sl s
paraneter val yp fRMeRE: BRlakbed hd RMdDRaR@imdnl bR ARRMIBENET .
10 [0042] As represented by bl ock 212, the network ‘entity 104 is
confi gured bas&dicdparthacrselueetdttlat plarmatvetleclcnialt U@ hak-been exrdiypled with

configuration entity 118 (e.g., conprising a configuration rmanager)
may initiali zZ@*deregkishidiea paraneter value (e.g., by witing to a

data menory) fé‘;lﬁ%ﬁ‘ byTh%E&%FlgEgsa@%ﬁragf%gﬁ&ﬁfétt&v&{oug tg[?esgfﬁ%@ﬁﬂéferg ol LY

104. As a spe I'c exa s transcelv e network

entity 104 mayxpheat6@phipgssaehverdl trinples aflha Ppdianetdr @hlud MaPbe selB¥d MUM
power, node identifier, etc). [0043]In sonme cases, in conjunction
with this confilgeration, the network el ement 104 may send a report

back to the n h rk nage nt .entit%/ 106 t?aff i ndi cates the se] ected
par ameter val U8Sind VREPTEHESTILRRSEIOGF R Chem i HaEHBE AP Tur ed
with t_hat par @.b.,tags()cié{t@é Mﬁhab&@éﬁ‘f’a}mﬁ ista%%%ﬂﬁﬂ?cgw%héﬂéﬁ Rinthy BE Sen@BRhIifsab! e
to various types of paraneters. For

network management entity such as an OAM to configure a parameter value set. The
value of this power parameter determines, for example, the range of an access point, and
also the interference the access point may impart on its neighbors. Thus, this parameter
may be advantageously suited for local optimization.

{0040] Here, rather than let access points select any maximum transmit power in the
allowed range, the network may elect to constrain certain access points. As a specific
example, a network operator may decide that macro cells that are installed in a dense
urban area should be assigned a maximum transmit power of up to 5 W while macro
cells that are installed in a rural area envirenment should be allowed to transmit up {o
the maximum transmit power allowed by the applicable standard (e.g., up to 10 W).
Conversely femto cells may be restricied to a2 maximum transmit power of up to 100
mW.

[0047] Upon receiving an indication of a maximum transmit power parameter value

set from the OAM, the access point may select a specific value from the set. For



expl anat ory purposes, several exanples of how a paraneter val ue may
be selected follow [0045] Maxi mumtransnmit power for a network

el enent S%Bz@ﬁm@ﬁséccess point (e.g., associated WthP%TH)%E&eE/SﬁL&r
cell) is an éxanpl'e wherein it may be beneficial for net wo
managenent entity such as an OAMto configure a paraneter val ue set.
The value of this power paraneter determ nes, for exanple, the range
of an access point, and al so the mterfblrence t he access point nmay
inpart on its nei ghbors Thus, this paraneter nay be advant ageously
suited for | ogahpRphis Hb@ﬁéﬂr@i&be[b@@é@ﬂl tRiiR ck Mhatthedccdsh Bdint redeiveC B&S S

poi nts select any maximumtransmt power in the allowed range, the
net wor k nmay erhcmhbomﬂsncmmcriammtsc(egtmccssa@cf@}ss points. As a specific
exanpl e, a networ erator t rracr eI | s that are
installed in l&% s ch BPBH og "@éﬂ%ﬁ&ﬁ?ﬁlﬂog @-gf-taﬁ e it i £RHo i
power of up t I

B ea envi ronrnr Should ePE ki ot Paknaity! sk Bl fitcklindh ek
transmt poweguciahd an\@M yconfigurap pdrirsadivelus ta@ntias RCTO®f g accesppdink (3.8, W .
Conversely fcnto cells may be restricted to a maxi numtransmt ovver
of up to 100 ¢Aacciloousey wéwrm@e&wim@e@ﬁnqeﬁlm ha ey pemt 'éfO‘ﬁéﬁ?@i‘S
transmt power., paraneter int may

Ceroot & DoochioPRLRTES & el B el e RS by by IR AR R BB, T

may be based &@esfs fR ARG Holnh att istihieraie GRS aRQhd ho fv@ﬁf‘eigﬁ@@rm fa&¥dds points
nei ghboring network elements (e.g., access points). 100431A phy5| cal

cel |l identifil@padcisPGkBine FPP (thissgtation maﬁb@rv&m@dmh“a@ﬂhﬁolmaé}:s
poi nt is another exanple where it may be beneficial for a network

management enPEryyis thereagss terminakny ! li?d‘r"}?ql?g'ﬁrdécoée Barait @2 plaangte set .
The POD of ang, Q&ﬁ ﬁé&o%odlp AN dQ:ffie‘Qa’d ’thrgligh%a%glyél)mﬂnﬁg %vérQnQ%E%HQ Wi he

pi | ot sequence that the access point asts h|s |'ot sequence
is used by acmag&mtaﬂlamenqioﬁmt(@og&tﬂwﬂiodeﬂgmhodeﬁpfd@plﬂyﬁdmom 4dchob enaadr,e
to access the access point. It is therefore inportant that no two

nei ghbori ng a%@e@an@m%@@lqymm@w it thdavghgoacress Pty palfscosfiguiatheion nmay
be referred t a "PCID Collision"), otherwi se the access term nals
woul d be unab fo decode the PCID. In a planned nacro network, this

is achi eved tag@joh gas etfrhdylﬁldemme%ralﬁel\t\@x@fmep@zmsp&%w@éﬂesewea%many
smal | access points (e.g., fento nodes, pico nodes) deployed in an

ad- hoc manner ysedy MSﬁmla@HﬂﬁthM1mmmi Fgchanme,is8 ottof htdaaidhe

access poi nt SP(%IEI}Jlsfmag:/ (I))Q Ielsgr\l;lerdefo} srr]rﬁxlllgl csl%l [I)n this way, PCID collisions between planned
macro cells and the unplanned smaller cells may be avoided. Accordingly, the OAM
may configure this smaller set of PCIDs for the access points associated with the
smaller cells. Then, based on the PCID selection algorithm deployed at these access
points, an access point may choose one of the PCIDs from this smaller set. Thus, the
PCID space is another example of a parameter where a subset (e.g., range) is configured
by the network management entity, and the exact value is chosen by the network
element following a distributed, localized algorithm.
10050] A handover parameter for a network element such as an access point is
another example of a parameter for which it may be beneficial for a network
management entity such as an OAM to configure a parameter value set. For example,

an access terminal may measure the received signal strength of a signal from a serving

access point (a first network element) and a signal from a neighboring access point (a



100491Here, it may be desirable for a portion of the PCID space to be
reserved for use by these smaller cells (femo or pico cells). For
exanpl e, 04 available PCIDs may be reserved

cells. | n!_‘?%lg%%@\/%%SPGD col | i sions between pl anned rracrpéwélgﬁ@hlagﬁdg

t he unpl anned smaller cells nay be avoi ded. Accordingly, the OAM may
configure this smaller set of PCIDs for the access points associ ated
with the smaller cells. Then, based on ¥he PCID sel ection algorithm
depl oyed at these access points, an access point nay choose one of
the PCl Ds fromdallinstwon®didn@h)S Bltimel B be diddRd RirbiDOns Rat@ frbS 18N tei8ring
exanpl e of a paraneter where a subset (e.g., range) is configured by
t he networ k nEpagprerkceedrtthd yignabiioh thaeereng edcess abweby sdefihadfietb{he he
network el enent follow ng a distributed, |ocalized al gorithm 10050]A
handover par aAfEtierpigel may e oK 28 FERESE- g QneaurapenbEpug Ihgdat s
anot her exa : ' | oy for a
etvor k manag i e RS T el G il oo PR e o1

val ue set. Fofpe@fatptie aciik taahies by the sdvinddcctM poife s tuiie tHeftepatpeeisved
signal strength of a signal froma serving access point (a first
net wor k el enety) beganfigraslagha berfipppacess Reingi i QAN Aseanssifipetamplema 12

d network el ement). A ti be .started when the.signal f
The.nei ghbor | 1 RELELE "hcrt BTl ey PRtk Rghar BRI g

access poi nt byandrdlelhdietle offeb By ral AL & 4 8 WnabugbR¥edtvlGR o EPOr t
an event (e.g., via a nmeasurenent report) when the tinmer expires.

Her e, the pardbretewkeré the titnhent pérfegét onandtht heintorat@ontucp SR od, @aynsbe
specified to the access tern nal bFI t he serving access paint. In
turn, these pEfaheEsrsdialye 2Rt Fgir Buscaring Hecss RYimy Bt ase Boi nt
by an OAM AS, 8o SREGHILC AP Snenlifle B HEWLGBRL bkGhARe DELIREK, ( he
OAM may config 78 paraneter val upe sefs for these paraneters ere the

of fset nmay r angendly, @MsrvihB at@sshohBmud bkea 16¢40@RBloadnvRlcuadifidrerd dB,
and where the tincout period is one of the enunerated values {320 ns,
640 s} W t h eerasepiyeslnesdusjed thevabfes 20 theparamsiepvalydfetsser vi ng access

point may initially yse the suggested.val ues...Houeve de di ng on
Phe handover  RSH o7 i de e P eR e Feion PR L e T Rg Hocons
poi nt may makgyfencRadbns 86 Rhififle, 300, HRE@BEs GelaliGse0hinRas iBhgiingval ues
(using the values fromthe paraneter value sets). [0051] The teachings

herei n may bewhatph e peatad valve ditfif erié (lockhale -i3h0)dind fi@erenmting whether to
i npl enentations. For exanple, FIG 3 describes operations relating to
det er ni ni ng whEeKHeRuEPyResTeRlar (Wogks 25 e20ithat {ray Pyperigrpsgii congpetion3 1 o)

and_det erm ni pg, %@;ﬁ%&gﬁ% a%&v%ﬁ?e]&nqul@o? k&w%éu%&?tﬁ}e?% %p‘r%@i&% aﬁ-é’slh&gﬁﬁl 312

- 320) that may ornmed I n conjunction w I guring

net wor k el emeit sanfeCloweR4Y GR bRBER, hdiles Sith@ehabi fSofdfese GRAWMsInthyhbe
same flowchart. In practice, however, either one or both of these
oper at i ons male yiod injgeengs avblpmengatigh.ven i npl enent ati on. [ 0052] As

val e set - andliSHer i Ersupsnar BPaPUE Sk ket e iBo Ve B B ock.
208. value set and a default parameter value as discussed above at block 208,
[0053] As represented by block 304, the network element 104 (e.g., the parameter
selector 116) determines whether the received parameter value set is valid. For
example, based on current network conditions as determined by the network element
104 (e.g., a wireless receiver), the network element 104 may determine that it is not
possible or desirable to use any of the parameter values (e.g., PCID, transmit power,

channel, etc.) specified by the received parameter value set.



[ 0053] As represented by block 304, the network el ement 104 (e.g., the
paranmeter selector 116) determ nes whether the received paraneter

val ue set j For exanpl e, based on current netwpkkgajashhdoigans
as deternﬁhZéM@@b?ﬁ% network el enent 104 (e.g., a wireless receiver),

the network el enent 104 may determine that it is not possible or
desirable to use any of the paraneter values (e.g., PCID, transmt
power, channel, etc.) specified by the Becei ved paraneter val ue set.
13 [0054] As represented by bl ocks 306 and 308, in the event the

received par apssgr VA riResefibd bsblote BBThnd BUSfid dle ctchehastamlpaainement
104 sends a report to the network managenment entity 106 including an
i ndi cation t hefuctstias ¢rompgbinkalish dppeiworkGlEmeninof gasa fehert i9dhivBY®k val ue

set to be invalid. Upon receiving this repor t he net wo managemnment
entity 106 rra‘?a@g@&eﬂ’P?"(t)‘Wd@gé’f‘c dHI% aﬁr‘f’c?mtré?‘ﬂgaé%ﬁefﬁgyoékne enéeél?l R ew
set to the nefupli, &heaRb et (UeQN1id 100 on rdREIRARE RbbRMR nelwgwv may then
proceed back to block 302. 1005511 n the event the received paraneter
val ue set is deegetknyaltindlétmayletezcito 3@E&mincheothatswdOR aml sendkthts nd@4etimy
proceed with the configuration operations. 100561As repre entgﬂ)%x

bl ock 312, i nthgasiworkgleaent(HlackOhotte oapratipupllorpray s %&é‘e agk torplo
optim zation ibgorithn1to identify a suitable paraneter value from
the recei ved pataneter val ue set 114 as di scussed above. As

represent ed byobdjocks (RldeRd r&cbficd pdtarhdi@ vEveRt isalegnbdtvald # bloak BES, | S
identified, the network elenent 104 may be configured using that
par amet er val the netgordti e sléd nzy phyicendkvith e copi@stioDararendt her hand,

L2 s a0l e e 4SR0S B Bl . SR gl genl
cort 9T el Ueydetal BT LAl ke e, |
sel ecti ng t herdé@fa@ipatamprr eailtser 114 as discussed above. As represented by blocks 314 and
316, in the event a suitable value is identified, the network element 104 may be
configured using that parameter value as discussed at block 212,
[0057]  On the other hand, if a suitable value is not identified by the optimization
algorithm, the network element 104 (e.g., the parameter selector 116) may be
configured using the default parameter value (block 318). Thus, in this case, the
selection of a parameter value from the set comprises selecting the default parameter.
[0058] As represented by blocks 320 and 322, the optimization algorithm may be
executed once (block 322) or on a repeated basis (continuing back to block 312). As
example of the latter case, the algorithm may be executed periodically or triggered by
some event (e.g., a received RF signal or a need to transmit a signal). In this way, the
configuration parameters of the network element 104 may be updated over time in an
attempt to achieve optimal performance.
[6059] In some implementations the functionality of blocks 208 - 212 of FIG. 2 and
the blocks of FIG. 3 may be performed by a sub-nctwork level OAM agent entity
implemented in a network element. For example, in a macro eNodeB such an entity
may be implemented as an IRP agent, while in a Home eNodeB such an entity may be

implemented as 2 TR-069 agent. Thus, in this case, a configuration management entity



100581As represented by bl ocks 320 and 322, the optim zation

al gorithm may be executed once (bl ock 322) or on a repeated basis
(continui bl ock 312). As exanple of the latter
aIgorithnﬁﬁggaﬁgﬂég%cuted periodically or triggered by%ggﬁgagvgkgﬁ
(e.g., areceived RF signal or a need to transmt a signal). In this
way, the configuration paraneters of the network el enment 104 may be
updat ed over time in an attenpt to achi Bve optimal performance.
[0059] I n sone inplenmentations the functionality of bl ocks 208 - 212

of FIG 2 andftieubhaeksk GAMRhGrecdiviBg pRemBEeF \faﬁferilﬁq}oayth@-ne?\”&‘knet wor k

| evel OAM agent entity inplenmented in a network el enent. For exanple,
in a macro eNodeBrsutintignl06ntd tonfigmy thio sctiimibt ecreorkebtnast. dmaddRdn.agent |
while in a Hope eNodeB such an entity may be inplenented as a TR 069
agent. Thus, PRt PRRageRed entityoldbgupgeiats %ﬁ“lr%ﬁﬂé@‘@rﬁé}?f‘ﬁ@ﬁ?‘? teye-» alpmyg
t he sub- net QAM 1B ' . . t he

net wor k nanggéﬁght ent|%fﬁ§§%ygﬁﬁbggﬁﬁﬁgﬁgéﬁﬁﬁ%aégﬁr%ﬁ&fvg%g;tmnrk

el ement. | n apoéri OrEIGa4 fliastlates BBBADRAPRIcoMPIehtY tHaf miye isdsbror@dduims K
OAM may send a notification (e.g., alarm) to the network managenent
entity 106 i fnadpesupiogsdhanegvqsla maragement sutity G5 andthginpivork ddasol FH® 4

illustrates several sa e co nents that may be incorporated into
nodes such asPY¥Re Re %%Ek“ﬁaﬁgﬁﬁwgwfngﬁFﬁP${ é@gﬁ&@ephg%ﬁgﬁﬁgFﬁ

el enent 104 t&@%ﬁénwa&b RRL WO (K orBbIaRE o SRR hbEYIAL dofhARBEALL QIR AR
taught herein. The described conponents al so may be incorporated into

ot her nodes i exampleortmunddeain anystey $¢ & Metviok clexanpdd map itcbxde cogescntn a
system (e.g., network clenent_ 102) may include conponents simlar to
those descri b¥eHOP hoHeletEbHbPkine FewRielemgat 108 faNicfamiar fnetgnality.
functional i tyy fe8hYEMhHE 6B &%&?&ﬁh&{%&dﬁéd&% Sndls. %Qeexglgﬁlg,ra' bed
conponents. For exanple; a network el enent nay coﬁtalnrnﬁt|p €

transcei ver CRRP&ReRMsentnigofdabuRiplchRnRel Wablp&lefieiat cribifle @RAERMOE ON
mul tiple frequencies and/or comunicate via different technol ogy.

[ 0061] As showslerhent fof aeraig on phvétiphelraguerkicsraniiy communiests via §iffe@® and t he
net wor k elenept 104 may include transceivers 402 and 404,
respectivel y, “FBPC8%muni cating with other nodes. The transceiver 402

includes a trapsif ttLshdQPinf 196, £ANRARDIShAABRent &t 106SVRL Bith&ki ON
messages) and a receiver 408 for receiving Signals.” Simlarly, the

transcei ver 4€dménntdudesndudertmnsnivét 402 a«hd 04, osspsendly, fig cemmgnsitginge. g. ,
report nessages% and a receiver 412 for receiving signals. Depending
on the connectityPihsr nydasndbntianprsivebifledncbdess rgusmitter 406 Torsgpingsigpals 402

oo e RIS A PRS0 ST SRS e

entity 106 angakdeenfiiviedikiced enRmitel O fal Sding signals (e.g., report messages)
and a receiver 412 for receiving signals. Depending on the connectivity between the
nodes of FIG. 4, the transceiver 402 and/or the transceiver 404 may support different
communication technologies (e.g., wired or wireless).
[0062] The network management entity 106 and the network element 104 also
include other components that may be used in conjunction with network element
configuration operations as taught herein. For example, the network management entity
106 and the network element 104 may include communication controtlers 414 and 416,
respectively, for managing communication with other nodes (e.g., sending and receiving
messages/indications) and for providing other related functionality as taught herein, As

a specific example, the communication controller 414 may generate one or more



i ncl ude ot her conponents that may be used in conjunction with network
el enent configuration operations as taught herein. For exanple, the
net wor k ntity 106 and the network el enent ude
connunlcatlon coﬁ%r%llers 414 and 416, respectively, fég% [bbﬂﬁé
conmmuni cation with other nodes (e.g., sending and receiving
nmessages/indi cations) and for providing other related functionality
as taught herein. As a specific exanpleldthe comunication controller
414 may generate one or nmore 15 nmessages to send the defined set 108
(and opti onal jyYsss3€tcQknd WRE @eﬁﬁé‘cf RU1 08 (PR PAGTRY otk H}%?e)defaﬁlt bhremagt wor k
cl ement 104. Conversely, the comunication controller 416 may receive
and process t e tndesagesk cl@ian 10y ICppverdely, tho norumurné@tiorosencdivt # 1 her
416 may generate nessages (e.g., report messages)  and send these

nmessages to t’P?éelY‘Fe"t“f)\fB’rOResﬁﬁ’ﬁ%?g}%?%?s é*mlatﬂy hoepErRtfepirallept 10drai ved
and processed t al so
di scussed abo%g&a%%§&%§%qyg %Q&{%%;%%%aﬁg%%ggﬁ%%ﬁ?gégﬁglgﬁbﬁgﬂ%s t hat
per f orm one Omani&Ren® EntichBcfilbkith@ns Jaset phBgohaeebithe O maxanpl e,
t he network managenent entity 106 may conprise an OAM manager entity
418 and the n@@@@$¥4é1enent 104 nay conprise an OAM agent entity 420.

[ 0064] I n sone th teachln rein 0

sel 7o or gant o1 MieHler vk 26 UREH B paib o R st Rl Prer 5 rmc o
scal e cover ag@iﬂ(lgs- tHat ’pe@orlnaarng Er b€ 3f GE Hnb‘tﬁcﬁg d&%%@ 'Bgt eift UP& eﬁ&n@\ﬁ\:ﬁ%
network, typically referred to as a macro cell network or a an

snal | er scal ensgrouk mg@e(nentgnuty a06 e cbempdse dnaddd nanadpuentidi 41§-abdised

net wor k envi r onnent ypically referred to as a LAN). As an access

t er mi nal ("AﬁﬂﬁwﬁﬁﬁgngHpﬁﬁ@hc%ﬂ%ﬁe%’9%“%6@%emﬁhémhccess ternminal may
be served in ai e | RGO
cover age \/\/nilg]‘8 ﬂe 2%8@%%5 §$ﬁ¥?%Fﬁﬁ% &%mRﬁl dﬁﬁgkg %HQﬁa Tlgns
by access poi mdtsorkBadth@i@iéiodersom hlla@fncl%ﬁ@nﬁcﬁé@&’@é @eragd (a g.S, @ mage area
aspects, the snmaller coverage nodes nay be used to provide

i ncrenent al caﬁabimwwgkémmhsaﬁ@ﬂﬁu@ﬂdegﬂbbvﬁﬂqbeasam@nﬁbﬁh@hﬁmkora

services (e.g or .a e robust user erience dition,

There. mmy. be  WANRASrTRh S G era lia i fodse BTior gt et
network, it ”E%H&ﬁﬁ%@tﬁﬁ%ﬁ?kﬁgﬁgﬁﬁmEQAhﬂvgsEF§§%S&%9&§JQ§T’nwv%

sel f-organi zing at |east to some extent. [0065]1n the description
herei n, a nodérdugh guch aaswadg és sccpaitérinnat inat bepriovd desrtatohMertiagebyoeass a
relatlvely | arge area nmay be referred to as a nacro node while a node
that provi desPEB BRGRjevIERBIcrocoveps Whiks|tNe aserst termipad say ée %jwed 4t other

ragf):’ gg?;te)ed rrta Ogig%{l%@ d%EJbbeﬁOII?]tgts el'?\/eléeﬁh%r%geln‘ angOVé %:l I’i% ('.‘Ctb he

associ at ed W §allef BRErafeRas: Bdy R AYRINagRvias ﬂlaﬁmellﬁ@lrcamﬁy@bmh a_ pl co
node may provide coverage (e.g., coverage within a conmmerci al

bui | di ng) ovebuikimggpesage rat diffsrent@rvices (e.g., for a more robust user experience). In

addition, as there may be a large number of these smaller coverage nodes in the
network, it may prove advantageous to have these nodes be self-organizing at least to
some extent.

[0065] In the description herein, a node (e.g., an access point) that provides
coverage over a relatively large area may be referred to as a macro node while a node
that provides coverage over a relatively small area (e.g., a residence) may be referred to
as a femto node. It should be appreciated that the teachings herein may be applicable to
nodes associated with other types of coverage areas. For example, a pico node may

provide coverage (e.g., coverage within a commercial building) over an arca that is



smaller than a macro area and larger than a fento area. In various
applications, other term nology may be used to reference a macro

node, or other access point-type nodes |8, @
macr o nodgﬂhaqﬁ@ggg%nflgured or referred to as an acce?gEﬁﬁgﬁggkgge

station, access point, eNodeB, macro cell, and so on. Also, a fento
node may be configured or referred to as a Hone NodeB, Hone eNodeB,
access point base station, fento cell, ¥nd so on. In sone

i npl enentati ons, a node may be associated with (e.g., divided into)
one or nore Celais: in SBEEPLS: anfF &k thafl fe%ﬁ&&@i 1@%&%& HpBehtivhd Bhér
macro node, a fenmto node, or a pico node nmay be referred to as a
macro cell, atcfnemilceyoedylbe uend targfiranoc € ehdrp nodespleotd ek, yor ohO06&EE G 5
i|lustrates a Wi rel ess caonmmuni cati on systen1500 conflgured to
support a nun&‘Pé‘?t‘tYiF ngdsgy Eor %ﬁnmua@wcww %‘@%‘Pﬁ%@%&’“ﬁé‘ﬂéf eIfeH §P 35@n

i npl ement ed. t r ells
505, such as, Loy T A SRS RLAK 4E, SRERY MERLHS 3nd Bk P

bei ng servi C&d}dbﬁlaﬁb@@ﬁtﬁ@l&@&dbf&@&d&@@.i&BHOI@QNJSI:IeB,5Qémt€ EN@leB, &8 E5 SNt
poi nts 504A - 5040). As shown in FIG 5, access termnals 506 (e.g.,
access term n@ﬁ%st@{@eﬁfemtom@pdm Besatics pelegetatzns, papdonsy tegeatipions

t hr oughout th E t 50
communt oat e Wi ana G M SPEEREE s Pr e OB0d B PR o or DR A

("FL") and/ or g6 MRl Sem 1o ke, Gr ﬂnlo ﬁ’&de?nagbé’?e'ibrﬂ%ﬁ’%%ma@;%&@ﬁ‘@f&gtoum”
whet her the access termnal 506 is active and whether it is in soft
handof f, for eXanplp&o c&’lhecsmcnedlﬁss communi cati on system 500 may

provi de service over_a |ar geographi c regi on. For_exanple, nacro
cel I s 502A- 508804y Fé@v%’r““ lafeé\%/“’b‘le'ﬁﬁgl{:gmp’t‘fméat%lsﬁgsﬁﬁb?q?o% igHcdiayer al

mles in rur alugﬁ(g’nr%q I glg(p[iu erd SOGLE tlhgtedc%n{ b}]g'(?r{ Ih%%%él Sprl'en%n%gg ?oyed

comuni cati on ere one are

within a net V\@ﬁtlémgwblﬁaolammmu&a@@hffmﬁhﬂx e cdllNS025 Mich MG ARk hidees
multiple fento nodes 610 (e.g., fem o nodes 610A and 610B) installed
in a relativetes é@?@HSOgGa\Niéh qach edlrbking pervicwiryersorr¢spongling acqessgreent 6¢4 nor e
user residences 630 4& H@g%nggq 61Q be coualeg éo a W de
area networ k 640 (%" Sdmmtst A In&f Yro¥Rdn bIoPES BHRPYE o E8r e
network 650 ViRedd tehiahall 902ET 5068 xﬁ%bc!e%sggg@ﬁrﬂt vatioMd fofliBRsthioh bt RE

ot her connectivity neans (not s own be di scussed” bel ow,
each fento nodemﬁkﬁmnmm mhdcmmﬁﬁgumed5ﬂ©nmﬁmxmnmﬁﬁmcmakmdomﬂme&sws
termnals 620 ., access termnal 17 620A) and, optjionally, other
(e.g., hybri dp%‘F*S g‘H @) forgerddank (TR hindaer & ragoise %@( (D) e SEYSIYBY nal
6203). In oth 1 i.ct ed
wher eby a gi Vgeﬁem{églg ?ﬁ&ﬁé ﬁlglaQ%?gQ&n‘?ndﬁ‘g&eg éc%\\/rgaﬂ%\%}e&%a it {‘%%ﬁ ?oft

desi gnat ed ( ehdddoff #E@RImFIE MR \mcbe(csa)nnﬁﬂ&amtqyﬁaysmnhayqﬁms@rqm@eby
any non-desi gnated fento nodes 610 (e.g., a neighbor's fenmt o node
610) . [0068] FG@r a large|gkegsaphitremorn i oesampleemeto eelle 602y HPE maypoTae fwher e

several trackjng areas 702 (or areas or |location areas) are
Got Tnad. - bac b i bl Qe R e R onbBiaye ar ane. 7b4.
Here, areas ofggAVver@ees ARsAsd:ah @Qm‘ﬁlamo‘h{n%lshﬁlﬂl sHtER 800 Heh 0nb Q2B
and 702C are dellneated by the wde |i'nes and the macro cover age

areas 704 ar embepfdsmamfﬂdreblyplbm v\lﬂafngaefetvl‘hﬂi(a‘gﬁmﬁnenﬂ'mpettlﬁaﬂk,lt]‘]lgsyatélﬁas
702 al so include femo coverage areas 706. In this exa each of

the fento coveiOagduds @a%ml?é%nte@%’fs 01G @it &W@v@%@@%%ﬂj@@)ﬂl%m a
depi cted wit hl 5}189%? sn?a?}tsng%] trng%regvu%%\{lgntgggt Iggg ir rr?oqg uS T 1eg%dni:e éI)E or

coverage area d e apprec

all of a fentpackasadage AL aRy BOSUPRY t¥Okidé hra Mk ik B4(ﬁ(c.b., @cOnteAVIeERI0E
area 704. In practice, a large nunber of fento coverage areas 706 may

be defined wit hnObilegipmewr tarandtvery Géﬁéaa PO romerrraablo nmdmraa@i@fm ek, 704,
Al'so, one or other coxp 'e&%uﬁ ?n\églll’sa(got S own SAsg Wl(?l be%%gussgd bniaX/ each e%Itcl) 1r1]c>edceI

610 may be configured to serve associated access terminals 620 (e.g., access terminal




18 [0070] A fento node nay be restricted in sonme aspects. For exanple,
a given fento node may only provide certain services to certain
acccss terpinal depl oynents with so-called restri

cl osed) as 2@3@?23#1 a given access termnal may only %g%gjgé@éf%gg%o
the macro cell nobile network and a defined set of fento nodes (e.g.,
the fento nodes 610 that reside within the correspondi ng user

resi dence 630). In some inplenmentationsl” a node nay be restricted to
not provide, for at |east one node, at |east one of: signaling, data
access, regl sgial bNeptRAdyNSher@f.z. SIBHMA Slealieﬁl)QQJe%s]{lel%iMO%é%%Eés a
restricted fento node (which nmay al'so be referred to as a U osed
Subscri ber G toumpndHoBE)INOOaBY wiosds orvecst fodtmip modds déGmaeborcgdctédoviarcby a
restricted provisioned set of access termnals. This set nm

b
tenporarily o¥VEIErtranBHINg 6E manbrarrvadifetebldstignated fe. g ohpme) ‘gt s, a
d d Sub i " ' filLE
osed su Scrﬁo?g@%%%%n%a%engﬁg R§ ngf?-d!rers]ﬁ}%gteﬁenﬁ@ﬁod%?éloﬁl%F.‘?‘ Cess

points (e.g., 0 node e'a co access cont i st of
access ternm nadigibof 0GRk 61@pnveni ence, the disclosure herein

descri bes various functionality in the context of a fento node. It
shoul d be appll8eslat &dG. hdwmeiiates an exapleaf prevsragoter MWIsrapeTadd tredkengs ame

or simlar functi lity for a |arger coverage .area.. For .ex le, a
o co. node. mayHEs PAGE Fupettes i kEHES frebs MRURE Ay o WSt AR e
gi ven access Lehfitddlage ADH 7680 198, sl BOSRb A hQbESS Ml LRI aRECESS
comuni cati on system may sinultaneously support comruni cation for
mul tipl e w r efRgés7@Ec asis702 € arvidakilested Bathh widedinesnall thrayacooomuryceahe
with one or nore access points via transm ssions on _the forward and
reverse |inks/O4pHarepisieniss BY the HKeer Bxagiom ieriarkipgfigssg 08 gls¢ Rglude femto

e | i nks!0¢rHech _ tgea pgnte loc.
ovarse i nic FAPREER e 188 GERRe ARl Gl Tty BT

termnals to g¢ReagCeesMmOPk BéSotedMitisn GRIHOIGRIctUIvrhdthardiBy0dE s,
established via a single-in-single-out system a
mul ti pl e-i n- mohard piverageiarey TORBMI Jhogli bt epnrecaitedsiomevert thetsomy prallef a

and il i pl o (RGP RSt G A ERAS BT ) PATER SR T, AN

A
702 or macro coverage area 704, Also, one or more pico coverage areas (not shown)
may be defined within a given tracking arca 702 or macro coverage arca 704.
[0069] Referring again to FIG. 6, the owner of a femto node 610 may subscribe to
mobile service, such as, for example, 3G mobile service, offered through the mobile
operator core network 650. In addition, an access terminal 620 may be capable of
operating both in macro environments and in smaller scale (e.g., residential) network
environments. In other words, depending on the current location of the access terminal
620, the access terminal 620 may be served by a macro cell access point 660 associated
with the mobile operator core network 650 or by any one of a set of femto nodes 610
(e.g., the femto nodes 610A and 610B that reside within a corresponding user residence
630). For example, when a subscriber is outside his home, he is served by a standard

macro access point (e.g., access point 660) and when the subscriber is at home, he is

served by a femto node (e.g., node 610A),



19 also referred to as spatial channels, where Ns < mn {NT, N ?}.
Each of the Ns independent channels corresponds to a di mensi on. The

M MO syste\gb %mgﬁrg?w de inproved performance (e.g. %E?ﬁ{s#@é/g%g%put

and/ or gre ability) if the additional di mensi o

created by the nmultiple transmt and receive antennas are utilized.
[0075] A M IVIO system nay support time division duplex ("TDD") and
frequency division duplex ("FDD'). hi al8TDD system the forward and
reverse link transm ssions are on the sane frequency region so that

the r eci pr oci flirgp | 6uhendtk hAyBe felieE hisHRE kAROTrol BAbA 1AL bk

channel fromthe reverse |ink channel. This enabl es the access pol nt
to extract trsndsnky orbgamffdecmamg;c@acnommmMCdsmtcmmds | Tin ralkeplogr@ints with
mul tiple antennas are avail abl e at the access point. [0076] The

t eachi ngs her¥rilsrdiiisdd (Aedespbraresiont gva aﬁ?f‘é%te’(f@“fé mayanla@wwji

e rrpl Oy' ng Vap}}%“élgg%gpe%q’g&glé nét&ork%gmmngégelt 6‘1%\6‘40 de%t(%% it t?é tfern

ot her node. cts several onen

enpl oyed to fxaﬁbdalt)a{aelee_rl@érwmmﬁtcpmp@ﬂtn\ga% rd@ﬂe@%m@pﬁmomscal I y,
FIG 8 illustrates a wireless device 810 (e.g., an access point) and

a wirel ess dempte@e%@ané,@ npde manbeaeuys! to aptrirvde) fopht lepstnmn@esstdeasim
800. At the deV| #ﬁraffl c data.for a nunber of data streams is
provi ded fron?%° éigaa {PEceis rep raliqn DARWE F SYVHSe ) data processor

814. [0077] I npgATe agp&sd eﬁpec%a&ﬁstg@tg@feﬁﬁd’ &%@W}ﬁdﬁﬁ%ﬂ%b@r&é}re‘a‘{@és a

respective transmt ant enna. data processor 814 fornmats,

codes, and |n@lesddéabsesbdrIﬁhomrfhﬂﬁcl}\badeﬁllaoﬂeohatea)@idcmmcsﬁaieatrrt:tbdased on
a particular coding schene selected for that data streamto provide
coded data. [PO7PHPIFAECtObRRSESS dpaPinals of Nipsré May by B A1 PRagansatly

mul ti pl exed Wlxttendé%l diagécegsg ahyssoln{t]a% aptg: él&% gul%gr er GI)QS &stvk\}/ﬁ} ma atgea s

typically a KAROWN s processe nner

and may be uS@@naia_sttmctrcg@@;}e%%m&x@.g,em(oncﬂg@ &1{5&%&&4&%%@%@%
response. The nultiplexed pilot and coded data for each data stream

i s then nodul @ntsel 1§ of @ccessggmpygls. mapped) based on a particul ar

nodul ati on SC@ﬁﬂ’ﬁ ( &, ? , VBPeSK ﬁ(g{élo 4 E’SK orrlb I\Q ?el teCtledmfﬂ?J

that data str t o "Pr BVHECD OH gesgribogRanoys fugetogplgy

coding, and npglikadeh @nth Qbdce %Hoﬁ@ﬁ@apﬁ;e&%&phg@&feh fhata pico node may
provide the same or similar functionality for a larger coverage area. For example, 2 pico
node may be restricted, a home pico node may be defined for a given access terminal,
and so on.
[0073] A wireless multiple-access communication system may simultaneously
support communication for multiple wireless access terminals. Each terminal may
communicate with one or more access points via transmissions on the forward and
reverse links. The forward link (or downlink) refers to the communication link from the
access points to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the access points. This communication link
may be established via a single-in-single-out system, a multiple-in-multiple-out
(“MIMO”) system, or some other type of system.
[0074] A MIMO system employs multiple (V) transmit antennas and multiple (Ng)
receive antennas for data transmission. A MIMO channel formed by the Ny transmit

and Ny receive antennas may be decomposed into Ny independent channels, which are



20 determ ned by instructions perforned by a processor 830. A data

menory 832 may store program code, data, and other information used

by the pr 0 or other conponents of the device 791 The

nodul at i oﬁ&@?ﬁ‘%@? or all data streans are then provi &’géﬂ{sa&g”g%

M MO processor 820, which nmay further process the nodul ati on synbol s

(e.g., for OFDM. The TX M MO processor 820 then provides NT

modul ati on synbol streans to NT transcel%ers ("XCVR') 822A through

822T. In sonme aspects, the TX M MO processor 820 applies beamform ng

wei ghts to thﬁsosrmﬁedi%apépa&h%hﬁa&@ “&E{e%ﬁgglggi)%,k tEQ& ateanna from
ac

whi ch the synbol is being transmtted transcei ver 822
recei ves and pigesksedaack esapapdndy® asimdsion.sTiidNO gyspmovaydgodide or
nore anal og signals, and further conditions lifies,

filters, and WBEYRFfosyanch . Sibgheighengmal %1d‘§?b°fﬁ%t'6\??i& ility) fidkgul at ed
signal sui tab{a%mo%m]ﬂe%%&@% K?%ﬁﬁ%ﬁq%trﬁgfqéiw%ﬁ ﬁrgi%ewe Aite g%'l' at ed

signals fromiranscelvers are ransm 5 from
NT, antennas &ga#4&.t hrough 824T, respectively. [0081] At the device
850, the transmtted nodul ated signals are received by NE antennas
852A t hrough B828R ant MIME W@é@i%dﬂl@bgﬁak divisoym dupleh(“ARDEavd (i85 Rntys

provided to a res nsce X ') 854A through 854R. Each
transcei ver %lﬁls@gﬁﬁﬁtl (o%éls% itf‘“ﬁﬁﬁ ?/ I}yﬂ%’?ﬁf dapg eyersglifff ransmissions
dounconvert s) 8 qf 3RAAL ﬂré(ﬁenrc??e%io\’l%gtlé! B RLipr SOk pRIb e e ARl ed
signal to provide sanples, and her pro esses the sanples

provi de a corbiahq:)fomhrmgﬂ{'dhamei ﬁ/@ﬂlthesqmﬂse)lmlsdhamml‘h[s&ﬁﬁﬂds%eree&m preént
("RX") data processor 860 then receives and processes the NE received
synbol st r eant oKirshirMIEmit bepi fasmijg g3in 83 thefervat ligh wherpariiple gptginas are

receiver process %P%g echni que .to provide NT "detected" synbol
a

streams. The BYX 4 herd(%%e% sotl)anE 860 t hen denodul ates, dei nterl eaves,

and decodes efb@hﬁ]det'ﬁfé&&d}uﬁgﬁfﬂé&in rﬁéﬂ%@iﬁﬂoiﬁraﬁeﬂ(iﬂvﬁhoéeh@gtﬁ@ffvideﬁ dat a
for the data stream The processing by the RX data processor 860 is

conpl enent ar yemgoyihgatanperdomponsdts iy comauideting M prlesews otheBRde.alig. 8 he
TX data processor 814 atr‘m&he devi ce 810. %&9%3)18'6\ (8{ gessor 870

peri odi cal |y SREIEYSSH S YPRSPRISIRY Ry Preftpipsed b tep it copaupicdtion
bel ow) . The PpOGESSBles SE ecfREUNUERT. SRt Eh iRfest At FRPERYEn access

conprising a
point) and a wireless device 850 (e.g., an access terminal) of a MIMO system 800. At

the device 810, traffic data for a number of data streams is provided from a data source
812 to a transmit (“TX™) data processor 814,

[0077] In some aspects, each data stream is transmitted over a respective transmit
antenna. The TX data processor 814 formats, codes, and interleaves the traffic data for
each data stream based on a particular coding scheme selected for that data stream to
provide coded data.

[0078]  The coded data for each data stream may be multiplexed with pilot data
using OFDM techniques. The pilot data is typically a known data pattern that is
processed in a known manner and may be used at the receiver system to estimate the
channcl response. The multiplexcd pilot and coded data for cach data strcam is then
modulated (i.e., symbol mapped) based on a particular moduliation scheme (e.g., BPSK,
QSPK, M-PSK, or M-QAM) selected for that data stream to provide modulation

symbols. The data rate, coding, and modulation for each data stream may be



21 matrix index portion and a rank value portion. A data nmenory 872
may store program code, data, and other information used by the

processor er conponents of the device 850. [ T ,
reverse Il‘ﬁé%@éﬁéﬁg may conprise various types of inf g%%?“§%049400
regardi ng the conmunication link and/or the received data stream The
reverse link message is then processed by a TX data processor 838,

whi ch also receives traffic data for a #unber of data streans from a
data source 836, nodul ated by a nodul at or 880, conditioned by the

transceivers &ﬁeﬁﬁin@&"ﬁﬁ‘d&ﬂw@éﬁ B:rfcﬁ‘ﬂgd %\f%ﬂ&%sto} e, bagk, I‘B%nn(%r? &3 ﬂﬁéﬁ) ce

810. 100851At the device 810, the nodulated signals fr he devi ce
850 ar e r eceist@epiloyraimhvedqiite nndsth82dfpmetinidided bnd ployestdr@3@ sraniscei ver s
822, denodul ated by a denodul ator ("DEMOD') 840, and processed by a
RX data proce¥sppenagisafihs degeertdBt the reverse |ink nessage transnmitted

by the device : rocessor. 83 n. determ pes_whi.c - codi ng
matrix to usew&gb? d?lgrngﬁdﬁ%hoé] R Iﬁ‘ég%g%%lﬂ? %arsgiie‘lﬁnés %?ﬁ?ﬁr&w{l %Je}ﬂgt)[?{ocesses

the extract edve$a@essol 2086idH fmy Briler pRcdsh {he Slobi @S syRBLs fhe for

comuni cati on conponents nmay include one or nore conponents that
per f or m conf i QEiP¥b.i Bhe TCORENO prazpeeaiD dres pryideabighodulrtipe symboFgireams to

ok oB B TR bl e eah R T,
device 810 to,send/ ﬁ@%ﬁgyegbésﬁgggmgggfgms@g : OB or B8 Wk Sirdafs nd to

devi ce 850) as taug rein. m Y, Iguration contro
conponent 892themyeran aperdaich thd symbblhiebgigamassiasd. 870 and/ or ot her
conponents of the device 850 to send/receive signals to/from another
device (e.qg., 00} cEagh yusceiver ERgegetychrndppisesses HEWECvh tmifobyirean dh
device 810 and 850 the functionaljty .of tw aor. nore of the_described
component s oo BE Bt mhd by Sl e d bt Daflinte B fmipan ES

si ngl e procesgichg AOMANLBE sifRY tPHRVIdE e rolhatt iG] @A Loy trimishign
configuration control conponent 890 and the processor 830 and a

si ngl e pr ocessienge doMtothentel. Méymqinibted dgnalhizorh rastdiemai2R & yhrodght SRET
configuration control conponent 892 and ’ijhe processor 870. [0087] The
t eachi ngs her®F Repdinspatef FoB FEPIEnas o144y Gropalt 28l sretps ey of

communi cat i onpagygt engy ANELRE 88 i EGAIRIRNLRd sikBuSATRAMGGHe, the
teachings 22

antennas 852A through 852R and the received signal from each antenna 852 is provided
to a respective transceiver (“XCVR™) 854A through 854R. Each transceiver 854
conditions (e.g., filters, amplifies, and downconverts) a respective received signal,
digitizes the conditioned signal to provide samples, and further processes the samples to
provide a corresponding “received” symbol stream.

[0082] A receive (“RX™) data processor 860 then receives and processes the Np
received symbol streams from Ny transceivers 854 based on a particular receiver
processing technique to provide Ny “detected” symbol streams. The RX data processor
860 then demodulates, deinterleaves, and decodes each detected symbol stream to
recover the traffic data for the data stream. The processing by the RX data processor
860 is complementary to that performed by the TX MIMO processor 820 and the TX
data processor 814 at the device 810,

[0683] A processor 870 periodically determines which pre-coding matrix to use

(discussed below). The processor 870 formulates a reverse link message comprising a



herein may be enployed in a multiple-access system capabl e of
supporting comunication with nmultiple users by sharing the avail able

systemre , by specifying one or nore of bandw dth
transmt p‘g\&éﬁ&'%g%g? ng, interleaving, and so on). For é’fgﬂw(@%fgﬁ@

teachi ngs herein nmay be applied to any one or conbinations of the
foll ow ng technol ogi es: Code Division Miultiple Access ("CDMVA")
systens, Multiple-Carrier CDVA ("I\/CCDIVAQI), W deband CDMVA ("W CDVA"),
Hi gh- Speed Packet Access ("HSPA," "HSPA+") systens, Tinme D vision

Mul tiple Acce G ess
e D Systgﬁté& lrg%&eﬁ%%?%@mﬁ a?&n A %ﬂér?bg@?i\myt e roéﬁ*%ﬁlonal
Frequency Di viale,alataMikdtothat @fobasiRa Ssdd bgaﬁ[al\gﬂéoc):ssswo @ABther@OmPdndMtk of the

mul ti pl e access techniques. A wireless comuni cation system enpl oyi ng
t he teachi ngs deyice 87 may be designed to inplenent one or nore

st andar ds, s | o 2000 S- 856 WCDIV@r

ot her st andar @B&ﬁ e\fels ?%rl?esnﬁ maﬁrc): var1ouF es ol?me%rﬁqn% Hogy such
as Uni ver sal E@ilﬂﬁ%_ll_{eb@{hmﬁﬁéutl@n ﬁ@@@a@rﬁwk&%d datoCHERL ORR refse HOEE

ot her technol ogy RA includes WCDVA and Low Chip Rate ("LCR'). The
cdma2000 t echmedseggys ﬂJ@IV[BD@sse@bQ@UJE dath Br@&rs@r?d8, V@580 s¢caimekatradifis. dafs

TDMVA net wor k i dio é?ﬁchnol o such as dobal S stem
for Mobile Coffhriff® S(m@%‘ﬁm 2 GRISKA épcoﬁ}&}?tﬁd Ry MPHAEFERt a

radi o technol ¥ : EE
802. 16, | EEE gcg'gmgb%%ﬁ asﬁx%%%%sgetc u%ﬁgwgﬁfﬁ?ﬁé" anéglgél\}?eare‘élcgart
of Universal #mbile Tel ecommunication System ("UMIS"). The teachi ngs
herein may be igﬁpl emented in a 3GPP Long Term Evol uti on a LTE")

{00 }

system an U I\/bbetbe @B isadHathg nfoduied yigaalsstramihe derdcestd éﬁelftcﬂ’:l@%b}bf
. LTE TJT,
Certain aspoctt BrE @d?‘)g@ HEP Ty i5E e S PRl Ry  SBL

term nol ogy, [DEMOIY @cresgre@@pamafatatpr&e&@mbw@%aé%a{e%ﬁarqgnm( be
applied to 3GPP (Rel 9 Rel , Rel6, Rel7) technol ogy, as wel

3GPP2 (I xRTT, mb%@%fmnﬁm,y tRedefice Rév Bhe D@Cﬂﬁt@l%@@lemdmblmmhewhich pre—
technol ogi es. 100881The teachi ngs_herein nay be incorporated into
(e.qg., inplenEiHmedmafit Qiuse %Fdeb"é?lf“&gﬁléecpeﬁwfoﬁ“%‘?’?l%lﬁ/th@?Pr%l‘i’ib*ﬁ?‘QFuses
(e.qg., nodes)exnlaae@fﬁg&g spects, a node (e.g., a 23 wireless node)
i npl enented in accordance with the teachings herein may conprise an
access point [86IN arIGes alsé Mustiaa that thOEHAnGyati @XREPLRENts Rihy RGOS Sne
term nal may conprise, be inplenmented as, or known as user equi pnent,
a subscriber 8RB eymPogeSY Y PRITdEYCopRgUration corgs] neragenstap @nghtéeln&nbﬁ?re

a nobil e node, . remte stati te term er. te

a user agent, examﬁserm&g%‘fm o @@NEM Og? Pm?%’re?ﬁ%ﬁb)fnﬁﬁ OOP?rﬁteévdtg’ré ¢

i mpl enent at i OP.%cea{br 3ACAIr Bﬁéﬁ@oﬁﬁ&neiﬁ%fiﬁ@ﬁ&ﬁde%@ & seRlkath@kichal ephone,
a cordl ess tel ephone, a session initiation protocol ("SIP') phone, a

wirel ess | ocalo/froomo(tiehEicy (g atelionds0nagrercholradin. diigilirgl, 2 esdigatiamt
("PDA"), a handhel d device having wrel ess connection capability, or
some ot her sufYB) WIBPHREYZIMRY cOPFTteavIHGAMIREEY" £ () AR ¢t Ef"é%l?%%?%m
Accordingly, ?ﬂﬁe @e&uc@“@ﬁ@ o%&f&ﬂ%éeﬁe%%ifﬁ%ff%{ eﬁa‘oiﬂe%¥xc§)& %Sﬂée%b?tx?d
into a phone (e : ar e or smart ph nput er
(e.g., a | apt eyl baaﬂﬁécﬁa'ﬂfﬂltﬁat(f@mmleﬁad aloranaissatﬁceﬁun@omw @fbweor more
corrputl ng devi ce , a personal data assistant), an entertai nnment
device (e.g., o&h ¢r e@i@m’m@em%mw tgeaovitied by & singe copppaens| Foresanmpadiro) |,
a gl obal p05|t| n stemdelce ot her, suitabl.e device that
is confi guredS'P% 8%%%%% Cogjtpgnﬁ?l pARGH lfleé‘i%%guél %ﬁtﬁﬁy tlhf HIGB AP SRR is
poi nt may CONMpdrkyRfent BKY d]lHWCW&@ICmg%nd :9§1né1@9‘6&3§1§? RmYo8BnayARovide
eNodeB, a radio network controller " a base station ("BS'), a
radi o base stﬁlblﬁuntlc(rihﬁiBSfyh;: cmﬂgas&olsctoamcpl@mnmmr&%@]z hrelrthd PrE3SE0) §70a base

transcei ver statl on ,f TS'), .a transceiver function ("TF"'), a radio
[00 he teachings herein may be incorporated mto various types of

communication systems and/or system components. In some aspects, the teachings



24 [0092] Al so, it should be appreciated that a wirel ess node may be
capable of transmtting and/or receiving information in a

non-wi r el er (e.g., via a wired connection). Thus, a receiver
and a traﬁ"gﬁiz{ﬁ‘t%@ﬁ”ﬁss di scussed herein may include appr&’ﬁ;rf[g‘g@%‘m%
comuni cation interface conponents (e.g., electrical or optical

i nterface conponents) to comuni cate via a non-w rel ess nedi um

[ 0093] A wirel ess node may communi cate V3i2Za one or nore wrel ess
comuni cation |inks that are based on or otherw se support any
suitable wr BE’%EH ' J.N some
aspects a w relcllaeﬁ%z?%ﬁode 1 y&glgés}g%ﬁgl?g&\%mgtg Stea %@%%?%%H%gmgone aspects
t he networ k nayhnamitptionseithamliggialiscargahdiak Warakailble aystdnthescarRa(eRE bwor K.
A wirel ess device may support or otherw se use one or nore of a

vari ety of wiYesi&éng mepnmve eblardidthetHaBIt e Escodipedatedegyiag, apt so on).

standards such _as_those discussed herein .. CDVA, T.

o W e, Pt IR BT R P oy e un S
support or ot 3g5Whs RcMRRRIJRE DR Miltifle WaEds St ¥ DIIA S Yste RS PREHIRY
nodul ation or rnultiplexing schenes. A wirel ess node may thus include

appropri at e cGapordiis (MCgDMAR), Widenad CAMEs( W-6DEE"a blighs$peadbhcket
comuni cate via OII}@ or. mpre wirel ess _comunication |inks using the
above or ot hefCSiSteledy” dbhiting YRS T iReRHn drldnle Apcsss GXBMSTE, a
W rel ess node, .S 818 WM : 2 NE gy l.at ed
b b R e R
conponent s ( eFDMA (SSQRBMATENGIcAkabrthogdid! Ebgnaly [HUigice Satht) Adchat
facilitate comunication over a wreless nmedium [0094] The
functi onal i t y(HEBMA Hagtemerspermultple acgpss fechiigies.dA torelsrcopmupsitenof

t he acconpanyi ng fi qures .correspond in.sone aspects to simlarl
osi gnat ed ~ TRATR AR e R FRITPR e P BR R e G o Y
Referring to {ln@Rds, Judngislés c@ﬁ&@ﬁ(ﬁ}ﬁiﬂ?ﬁﬁwg@lﬁmﬁf%@@@mraﬁd KeQr esent ed

as a series of interrelated functional nodules. Here, a paraneter

val ue set recganandg ACDMAen80kmry isgemes ponid tadchnblegsduch o (Hoveesal

aspects to, for exanple, a copmunication controller as di scussed
Rrdiouns

herein. A par =Grstigp! ceset WA CCimyOAd Qunegir iggipologyr BERdNnd at
| east in sone, S ohPA r o ZpPAAIR [ o T
di scussed herlg?i?\&(g ?\“‘etv\o?I Cﬂéﬁ“geéeaﬁtggtggn I ggrl ngaﬁézggf%a&é%gﬁg@elﬂs
correspond at2doeastosiafid BOSHE sAsREeB! 3 TIMAfefwoskkampilen@ncaadib gur at i on
entity as discussed herein. A paraneter val ue set determ ning nodul e

1002 may cor rédpeleay such ap@lobad Systery for Ylohde Gepaenieatiors, (“GIYearfilMA a
configuration manager.as di scussed. herein. ,Agdte ] . ,ﬁ. ing
modul & 1004 ni GbFFELRURIE Bt RRder T focnie LBkl EEST 2 G 3RRER
a communi cati gn.1GOfEEEGLD. 86, 18SE §ioSPUBBRDINS fe. TPRAA-TPRA, and GSM
functionality of the nodules of FIGS. 9 and 10 may be inplenented in
are part of Universal Mobile Telecommunication System (“UMTS”). The teachings
herein may be implemented in a 3GPP Long Term Evolution (“LTE”) system, an Ultra-
Mobile Broadband (“UMB?) system, and other types of systems. LTE is a release of
UMTS that uses E-UTRA. Although certain aspects of the disclosure may be described
using 3GPP terminology, it is to be understood that the teachings herein may be applied
10 3GFP (Rel99, Rel5, Rel6, Rel?) technology, as well as 3GPP2 (IxRTT, [xEV-DO
RelO, RevA, RevB) technology and other technologies.

J0088] The teachings hierein may be incorporated into (e.g., implemented within or

performed by) a variety of apparatuses (e.g., nodes). In some aspects, a node (e.g., 2



vari ous ways consistent with the teachings herein. In sone aspects
the functionality of these nodul es may be inplenmented as one or nore
el ectrical §§&@ %g In some aspects the functionalié¥ of these

bl ocks nay %@ﬁ hented as a processi ng systeminclu ﬁ@$6w&mﬁrm’
nore processor conmponents. In sonme aspects the functionality of these
nodul es may be inplenented using, for exanple, at |east a portion of
one or nore integrated circuits (e.g., @n ASIC). As discussed herein,
an integrated circuit may include a processor, software, other

rel ated componanls no®lirfAiRnE0 TR0y L Al R ek HRRL LORAKE LY Of
t hese nodul es al so may be 1 npl enent e In sone h mann t aught
herei n. [ 00964ctéss phinmitr an dreessreh@inst ood t hat any reference to an

el enent herein using a designation such as "first," "second,"” and so
forth does notl0%ner a)rP)gﬁnrpierﬁqaceﬁeteqwaﬂtnravyorepnserlvémplemﬁtmeor

el enent s. Rather se designa S
conveni ant  nobhol bR ERAOT S Be IR AR GE R ML Sl Bulen o

i nstances of ﬁmblel £RBEe nodd) b fomore cﬁa%eraeaﬁee teBmihhll $hseP@fhni%8GARE agent,

el ements does not nean that only two ‘el enent s nay be enpl oyed there
or that the f#wpsstdegicemesimeniist tepniaclegle Ih hensiepenenieli@menccess tesmmel
manner. Al so, unless sta ed ot@@rmrse set of elenents nmay conprise

one. o mor o ePEERPESS 4 A ERGRE - o HEFRgYe: afFestRRInfiistion @rar)cqieast
one of: A B, i Hsed, dih&1 m@ QioQr "A or
B or Cor any co |ﬁat|o#e% &%e§§§§ﬁénen§sw 2?%%@??#%%%2“5 skrII in
the art woul d(“BDAEY shamdbbld fsice havigy wiedldso conadttios tapuiglity, araymbeher
represented using any of a variety of different technol ogi es and

t echni ques. F%lrta mﬁﬁrseng @awaconmrréﬁdrt@emlelﬁe modermAnepsdingln fone prapdren,

i s, bit ef d.th hout
The hove ookl e B i ot iR Gl b o EMSREp-AF St

el ect r omagnet jien¥ay&snpu tailgpedph, @l pdfa corinlcSli@SievieR bbbl | el ds
or particles, ﬂ)or()jyzérlry ébﬁ%?%gtrﬁhp?héeeof 26110098f¥hosg ofeger

woul d f urt her ceappfigoieaice(etdhatpemonal difta ¢shigantp pi ougtainhlensteriat {eve alnagiccal
bl ocks, nDdU|@8ﬁﬁ processars, nmeans, circuits, and, al gorithm steps

described in OB HeNARS B at%"‘i@”‘éf’srﬁ@e)v S gl&P@@P%%‘E‘&gﬁésﬁ"é’i‘ ﬁe"ﬁ“ﬁwrﬁ@’
|l errent 0 AfuakBEblAMC: HATMN Ao fommfbidhdil Pl ERLRARAL AL ! o
an anal og inplementation, or a co Ination of the two rch may be
desi gned usi NMOSKRUT Cen 20k PPniQfiaySONPri@] lﬁ’eﬁﬁlpteﬁﬁlﬁtéld BUS)knoWatd OsieR 0dhB

of program or design code |ncorporat|n i nstructions (which nay be
referred to heYeph, 2 pdie netymkepitated RAS ) sk sefioa ("B, & radsuifapyration

T hangenot FESo" Siee fifsr bR B8 Rl chpiee BRI FRISO 1 ve

conponents,  blggdeSicr ARCHOL EEIF-L b F tFadisceARda RURRSuEAY BasREEVIEGSCr i bed
above generally interms of their functionality. Whet her such

functi onal i t y(“BsST)pleetendet ectviassch@EAWAr em@ro «:Uf 4 menendiepefiiaise NN t he
particul ar ap&licagion and_desi gn constraints inposed_on the overal
system Ski | | eHHP; R 7y femin e AP el B PE BRE Yol (58HaloRYy in
varyi ng ways eac I ion
deci si ons shoG@%”noHﬂg@ﬁ§%%&Muggggﬁgggﬁg%ﬁ%&ﬁmg%%ﬁg&g Pﬁgghﬁgﬁﬂéﬁ%e
scope of the frese@mnhumbiabcl 9stine Sudq%a&ka'sh@dé/ﬁﬁy Brusidd, idrusdntad, i ve

| ogi cal bl ocks, nmodules, and circuits described in connection with

t he aspects deesetcggistoneten petyrerk (b2 4 Wik eve pttwerkwihtas ﬁleémterpetmf ar med
by an |ntegrat d circu n, access ter an, access

poi nt The't oty iebithl ate yr PR A G aT Py BR e g1t o

si gnal procesaglordifaBPhn acdfss ABR! mrﬁr%%@é‘an%@a@ﬁ!ofdé G.d, Rk e&r:ettegmﬁr)rt&w t
(ASIC), a field programmabl e gaté array (FPGA) of other programmable
| ogi ¢ devi ce, acdess e ngtverkgasa@ncorther fianganglitpr [nl additicn, itdhedd ket mppheandvne

conponents, electrical conponents, optical conponents, nechanj cal
one or both of the nodes may be portable or, in some cases, relatively non-portable.



27 [00100] It is understood that any specific order or hierarchy of
steps in any disclosed process is an exanple of a sanple approach.
Based upo i eferences, it is understood that t L

order or HF&?@?@E?Q%f steps in the processes nay be regﬁFéﬁg@gmééﬁqea
remai ning within the scope of the present disclosure. The
acconpanyi ng nethod cl ai nrs present elenments of the various steps in a
sanpl e order, and are not nmeant to be |#nited to the specific order
or hierarchy presented. [00101] In one or nore exenplary enbodi nents,
the functionsygescrided i TRydR iRl BRRbEyitdsOAIENRY Be cap@iil YT €,
firmvare, or any conbination thereof. If inplemented in software, the
functi ons maytrdeemistingraedfoomncediing infansdtioh irxthoawerel@Smamer (01., Mdfevired

instructions or code on a conputer-readabl e nedium Conputer-readable
nedi a i ncl udenpstien)c Shysut BFeTET ddafeantraiiieTss diserstcd e eatrdiienedi a

i ncl udi ng any um.that .faciljtate ransfer of a .conputer. program
From one_pi acPPr D An bl Sl TnbGANR S, oo RSP Oe o
that can be agRREHRH) REoANRMINETE R noBYirked rlivgxanpl e, and not
limtation, such conmputer-readable nedia can conprise RAM ROM

EEPROM CD- RAWYN othwerrcloptmpdahaydioginusicer agene oagire irclesdicsmsticatiage
or other magnetic storage devices, or any other pediumthat can be
nsed to car ryiss fafest BAHE & SRR sghem CDaS e pREeR GPRTBRCaon

i nstructions Qu,0ata & LUSHIW ASoR fansh & 3

conput er. AIso,man%@conne%%#%n%?sggwgg§%Wyé§%rﬁgg&ﬁ %%ﬁ%ﬁ?@?-readable
medi um For excangrk eln sbine tspectsShE havao® na§ chiipiss Alldchietkafneouiliooraeisd dréy,
server, or other renote source using a coaxial cable, fiber optic
cabl e, twi st etptpakr A vdiclgpydevics mas PP othicrrasypspye or grorgpieapiay of
technol ogi es such as_infrared,, radi o nd, m crowave, .then the coaxi al
cabl o, fiber SRTrS aRBMECIpYitpaREsgpr e o S Pt B inar i es
such as i nfr ag@eda (fRdrMANSMA OFONRYEDRIE WiRG U d@icki] dad thenydefinif,i on
of medium Disk and disc, as used herein, includes conpact disc (CD),
| aser disc, opwirges nddesuy sdppgittoabthererss asd dne odingre of DDty of boppyonding k

and blu-ray dis¢c where disks usually reproduce data magnetically,

whil e discs r@&f%laeeﬂa HRITHRE RISy A EHFST 258 ey Ted R ARAPPEREX O t he
above shoul d LpClh: Rl : = e
IO o L IO b DR R L R e U Sy
be i npl ement ecbnintunéaionsink asdlgahCappLdrethept e Esa BdrmMdestibn techdiBloER0102]
The previous description of the disclosed aspects is provided to
enabl e any pefd6rHg. pMEglessofhmaseamprige raikdess frangedver ieh pyseadert
e e VRLRE RPN S bR ARSR REPBEL bR gl
defined herei genB@yrst8d SRR pReksids) Alab AL AERSHhfin Mt QWsr :4E8RALS h&lBurh.r oM
the scope of the disclosure. Thus, the present disclosure is not

i nt ended to bB0%4im tBd ftwtitthbtyakpebtdchesfiojmg., eth edgardbio dnel g ntoee di¢he
accorded the w dest scgge consistent with the principles.and _novel

features di scPGIBETHEE HRHeS) MOy CRSHqYEB N SOmE aSDRCE IO IPiGY A6 BRCHSREGY,
i sinag: i o t:
Compri Si ng. T {EE4 N3 1%?‘;6 518%%@%{] ﬁﬁg.eﬁefyrﬁhgt%sﬁléé 9%119?6,%%&%’[%{8?%”

receiving an indicatio paraneter value o
sel ecting a paaoet &€ reprbdnedfas oRarkeher isielatd fu@iona tnoilks. ¢leggyent |

conpri si ng:
parameter value set receiving module 902 may correspond at least in some aspects to,
for example, a communication controller as discussed herein. A parameter value set
selecting module 904 may correspond at least in some aspects to, for cxamplc, a
parameter selector as discussed herein. A network element configuring module 906

may correspond at least in some aspects to, for example, a configuration entity as

discussed herein, A parameter value set determining module 1002 may correspond at



executing an optim zation algorithmin an attenpt to identify a
sui tabl e paraneter value fromthe set; and selecting the default

par anet er I rovide the sel ected paraneter val ue | ]
opti m zat |‘¥ﬁ zgﬁ%ﬁhﬁgﬁhm does not identify a suitable pa&gh@(sg@%ﬁ"{?e
fromthe set; and configuring the network el enent based on the

sel ected paraneter val ue. 2. The nethod of claim1l1, wherein the
met hod is perforned by an operation, ad#i nistration and nmi nt enance
agent entity at the network el enment. 3. The method of claiml,

wherein. the pgtwabke SpEIRRL foF QARPIcSESHN AGrANA AR B ARt IEedSREeid. fA

received froman operation, admnistration and mal nt enance entity
t hat det er m néutkrinlned s tending ndduld 4 medylrodespéndat Bhsrinkspmaheras o, ohe
sel ection of the paraneter value is based on an optim zation

al gorithmi rrpw@ﬁ*é@twmuntCh@ﬂr?@fﬂ@%lﬁkasélrSéWé%ith.erem- 5. The method of

claimi, wher ﬁ)b?’k]t herh%%ﬁncﬁg IR B8R ot ofFics 3%hg 1P RLAEL [em‘éﬁt'e&’%s -

6. The nethod ot 'claimT, Wherel nothe. set conprises a range o

paranet er val WgiSus wald consistent with the teachings herein. Tn some aspects the functionality of
these modules may be implemented as one or more electrical components. In some
aspects the functionality of these blocks may be implemented as a processing system
including one or more processor components. In some aspects the functionality of these
modules may be implemented using, for example, at least a portion of one or more
integrated circuits (e.g., an ASIC). As discussed herein, an integrated circuit may
include a processor, software, other related components, or some combination thereof.
The functionality of these modules also may be implemented in some other manner as
taught herein.
{0096] Tt should be understood that any reference to an element herein using a
designation such as “first,” “second,” and so forth does not generally limit the quantity
or order of those elements. Rather, these designations may be used herein as a
convenient method of distinguishing between two or more elements or instances of an
clement. Thus, a reference to first and second elements does not mean that only two
clements may be employed there or that the first element must precede the second
element in some manner. Also, unless stated otherwise a set of elements may comprise
one or more elements. In addition, terminology of the form “at least one of: A, B, or C”
used in the description or the claims means “A or B or C or any combination of these
clements.”
[0097] Those of skill in the art would understand that information and signals may
be represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or

particles, or any combination thereof,



7. the nethod of claim11, further conprising: re-executing the
optim zation algorithmto identify another paraneter value fromthe

set; and reconfj I ng the network el enent based on the jidentified
anot her pﬁéﬁ@?@%%ﬁal ue. 8. The method of claiml, mhngF}r;f.%zqoﬂé49§0é’t
is received froman operation, adm nistration and mai ntenance entity;
and the operation, adm nistration and nmai ntenance entity conprises at

| east one configuration manager that de¥erni ned the set. 9. The
nmet hod of claim8, further conprising reporting the selected

parameter val ggog) 0 t'[:}.ﬁ%egﬂga)giﬁ%%1furﬁQPQpB}e§itﬁ{e%‘iait:%ﬁp@ﬂ@.v&ﬁ%u@‘il%@@d?ﬁ@

entity. 10." The me claim8, further rising reporting to
t he oper at i onipgied blotlksS inbdtldsppro@mdrsnmbdnt, @franie eand alcbtigimtstepd ddsdiibesmt 1S
considered invalid by the network element. 11. A network el enent
appar at us, coPpRcEIYith te espprtitiicioatd ksrrit Bt bedmplepertemhisisfaretc t o
receive a Setha?&wa?e earrgtche rtal\{z%l llélr%gntgnré)d a%ralméindf. ¥ etnjleg ati Onf ot c%eﬁ)afllz#ign of
paraneter value o fre s&; appar aneter Seredttor “Cont I'gure t'6:

sel ect a par afietey, wieh Hey bé Mgﬁéﬁsﬁ@%@ur&&%&ﬁﬁ% 6r dfhe BMEA BIhERLE)ORrious

algorithmin an attenpt to identify a suitable paraneter value from

t he set; and forms of program or design code incorporating instructions (which may be referred to
herein, for convenience, as “software” or a “software module™), or combinations of
both. To clearly illustrate this interchangeability of hardware and software, various
itlustrative components, blocks, modules, circuits, and steps have been described above
generally in terms of their functionality. Whether such functionality is implemented as
hardware or software depends upon the particular application and design constraints
imposed on the overall system. Skilled artisans may implement the described
functionality in varying ways for each particular application, but such implementation
decisions should not be interpreted as causing a departure from the scope of the present
disclosure.
10099] The various illustrative logical blocks, modules, and circuits described in
connection with the aspects disclosed herein may be implemented within or performed
by an integrated circuit (“IC™), an access terminal, or an access point. The IC may
comprise a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit {ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, electrical components, optical components, mechanical components, or
any combination thereof designed to perform the functions described herein, and may
execute codes or instructions that reside within the IC, outside of the IC, or both. A
general purpose processor may be a microprocessor, but in the alternative, the processor
may be any conventional processor, controller, microcontroller, or state machine. A
processor may also be implemented as 2 combination of computing devices, e.g., 2
combination of a DSP and a microprocessor, a plurality of microprocessors, one or

mMore Microprocessors in conjunction with a DSP core, or any other such configuration.



sel ect the default paraneter value to provide the sel ected paraneter
value if the optinization al gorithm does not identify a suitable

par anet er the set; and a configuration enti confiqure
to configd&@zﬁﬁgoﬁﬁ¥] rk el ement appar at us based on thé¥§g1 %?@ﬂ“m}
paranmeter value. 31 12. The apparatus of claim 11, wherein: the
networ k el enent apparatus conprises an eNodeB; and the set is

recei ved froman operation, adm nistratfon and nai ntenance entity
that determ ned the set. 13. The apparatus of claim 11, wherein the

parameter sel Ao | PistHidA LAl SIS oPRkaLhy LRPALAIELREscd

val ue based on an optim zation aldorithm 14. The appa Patus of claim

11, wherein tpecsek acaapple€s s@nple approach. Based upon design preferences, it is
understood that the specific order or hierarchy of steps in the processes may be
rearranged while remaining within the scope of the present disclosure, The
accompanying method claims present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented.
[00101] In one or more exemplary embodiments, the functions described may be
implemented in hardware, software, firmware, or any combination thereof, If
implemented in software, the functions may be stored on or transmitted over as one or
more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a computer. By way of
example, and not limitation, such computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium that can be used to carry or store desired
program code in the form of instructions or data structures and that can be accessed by a
computer. Also, any connection is properly termed a computer-readable medium. For
example, if the software is transmitted from a website, server, or other remote source
using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave, then the coaxial cable,
fiber optic cable, twisted pair, DSL, or wireless technologies such as infrared, radio, and
microwave are included in the definition of medium. Disk and disc, as used herein,
includes compact disc {(CD), laser disc, optical disc, digital versatile disc (DVD), floppy
disk and blu-ray disc where disks usually reproduce data magnetically, while discs
reproduce data optically with lasers, Combinations of the above should also be included
within the scope of computer-readable media. It should be appreciated that a computer-

readable medium may be implemented in any suitable computer-program product.



set of radio paraneter values. 15. The apparatus of claim 11,
wherein: the paraneter selector is further configured to re-execute

t he optinhﬁggbﬁmwﬁ&gorithn1to i dentify anot her paranet$ETX§h#%&b&%m

t he set; e configuration entity is further configure
reconfigure the network el enent based on the identified another
paranmeter value. 16. A network el enment apparatus, conprising: neans
for receiving a set of paraneter val ues?®and an indi- cation of a
default paraneter value of the set; neans for selecting a paraneter

val ue from thgefR}. BRMrevious description of the disclosed aspects is provided to enable any
person skilled in the art to make or usc the present disclosure. Various modifications to
these aspects will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other aspects without departing from the
scope of the disclosure. Thus, the present disclosure is not intended to be limited to the
aspects shown herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.



prising: neans for executing an optimzation algorithmin an attenpt
to identify a suitable paranmeter value fromthe set; and neans for
sel ecting the default paraneter value to pro- vide the selected
paranmeter value if the optim zation algorithmdoes not identify a
suitabl e paraneter value fromthe set2%and nmeans for configuring the
networ k el enent apparatus based on the sel ected paraneter val ue. 17.
The apparatus of claim 16, wherein: Lh?MEFtMDrk el ement appar at us
conpri ses an eNodeB; and CLA

1. A configuration method, comprising:

receiving a set of parameter values at a network element;

recetving an mndication of a default parameter value of the

set;

selecting a parameter value from the set at the network

element, comprising:

executing an optimization algorithm in an attempt to
identify a suitable parameter value from the set; and

selecting the default parameter value to provide the
selected parameter value if the optimization algo-
rithm does not identify a suitable parameter value
from the set; and

configuring the network element based on the selected

parameter value.

2. The method of claim 1, wherein the method is performed
by an operation, administration and maintenance agent entity
at the network element.

3. The method of claim 1, wherein:

the network element comprises an eNodeB; and

the set 1s received from an operation, administration and

maintenance entity that determined the set.

4. The method of claim 1, wherein the selection of the
parameter value is based on an optimization algorithm imple-
mented at the network element.

5. The method of claim 1, wherein the set comprises a set of
radio parameter values.

6. The method of claim 1, wherein the set comprises a
range of parameter values.



the set is received froman operation, adm nistration and mai nt enance
entity that determ ned the set. 32 18. The apparatus of claim 16,
wherein the neans for selecting is configured to sel ect the paraneter
val ue based on an optim zation algorithm 19. The apparatus of
claim 16, wherein the set conprises a3®et of radio paraneter val ues.
20. The apparatus of claim 16, wherein: the neans for selecting is

configured tq, re;execute the.optimgation algorithmto identif
anot hgr par a tfhevm%ﬂl@qti&ﬁ Qf%mélei; %Qﬁal@mgoﬁﬁﬁ%“%: conf i gﬁri ng
i's configur e%e%xé@%iﬁ%&h@%@ﬁ?ni@éﬁ@ﬁal%@mhm beseleraify hewother

I dentified another para 21.~ A gonput er - prodgram

t .
product, conpriBRFY: %Ieﬁo‘ﬁﬁe{l}%ﬁgf%@ec%lﬁ% -readabl e nedi um
conpri si ng CQ@@dﬁgum”%E?;@n@@WEelémemﬁwsw enstie dflepaifagdt er

values at a netwrk el e - %ecei e an indication of a default
par anet er val ued3PREE Pglalnclcr value.

8. The method of claim 1, wherein:
the set s received from an operation, administration and
maintenance entity; and
the operation, administration and maintenance entity com-
prises at least one configuration manager that deter-
mined the set.
9. The method of claim 8, further comprising reporting the
selected parameter value to the operation, administration and
maintenance entity.
10. The method of claim 8, further comprising reporting to
the operation, administration and maintenance entity that the
set 1s considered invalid by the network element.
11. A network element apparatus, comprising:
a communication controller configured to receive a set of
parameter values and an indication of a default param-
eter value of the set;
a parameter selector configured to:
select a parameter value from the set;
execute an optimization algorithm in an attempt to iden-
tify a suitable parameter value from the set; and

select the default parameter value to provide the selected
parameter value if the optimization algorithm does
not identify a suitable parameter value from the set;
and

a configuration entity configured to configure the network
element apparatus based on the selected parameter
value.



sel ect a paraneter value fromthe set at the network el enent,
conprising: executing an optim zation algorithmin an attenpt to
identify a suitable paraneter value fromthe set; and selecting the
default paraneter value to provide the selected paraneter value if
the optimzation algorithmdoes not idéntify a suitable paraneter
value fromthe set; and configure the network el ement based on the
sel ected paraneter val ue. 22. The_ conputer-program product of claim

21, wherein: 1Re Teewpparsatasent clawmrl kewhereanodeB; and the set is
hat deter %"%‘2@%%2%%? e e e PR B
claim 21, whethe seths regeiveshirany pncopeina m,e@cgﬁumsﬁﬁmQIma‘ndt her
based on an_opLi e z%ﬁféd&f% %%?%tﬁﬁf#ﬂ&é@&‘fﬂi{‘féonbﬁg%@af fon method.
conprising: d Ber bhe sopfaglaisasi1 ong canethe p@ﬂﬂéﬁﬂebn1a
Pl T SRt 4y TR il
ased on an optlmizatzon algorithm
14. The apparatus of claim 11, Wherem the set comprises a
set of radio parameter values.
15. The apparatus of claim 11, wherein:
the parameter selector is further configured to re-execute
the optimization algorithm to identify another parameter
value from the set; and
the configuration entity is further configured to reconfigure
the network element based on the identified another
parameter value.
16. A network element apparatus, comprising:
means for receiving a set of parameter values and an ndi-
cation of a default parameter value of the set;
means for selecting a parameter value from the set, com-
prising;
means for executing an optimization algorithm in an
attempt to identify a suitable parameter value from the
set; and
means for selecting the default parameter value to pro-
vide the selected parameter value if the optimization
algorithm does not identify a suitable parameter value
from the set; and
means for configuring the network element apparatus
based on the selected parameter value.
17. The apparatus of claim 16, wherein:
the network element apparatus comprises an eNodeB; and
the set is received from an operation, administration and
maintenance entity that determined the set.



sendi ng the determ ned set including an indication of the default
paranmeter value to a network elenent to enable the network elenent to
sel ect a paraneter value fromthe determ ned set, wherein the default
paranmeter value is selected by the network element if an optim zation
al gorithm does not identify a suitabl ézpararret er value fromthe

det erm ned set. 25. The nethod of claim 24, wherein the network

i i dgmai, n. ity 26. T
ranegeTen: G|y combrises s damyp, et oLy 26 The
| east Oneﬁéfé@tiﬂ eofiTephireditd Yelect Ale pHiaretEpYdiicchas &l

wherein the dete nat i on=,0 e set of at*least one paraneter val ue
i nvol ves BReORSIERIZR m&&g@a tity: sending a request to another

Set of at | o Lo ApLRra ST epALPEL SRV ot the SECebpApridgpal he
y- 34
28. The nﬁ@ﬁ&ffﬁgw FIFhY %@,ﬁéﬁb]auﬁst he network management entity
he net vor k bt Eparllsod CIRb 8 e Phod of "¢l af m
24, wher ei n Re THEE& S 10Ed S€deCTNG lﬁoﬂqlbﬁg&r d0sge-eKespteabie
paraneter val ugptimization algorithm to identify another parameter
value from the set; and
the means for configuring is configured to reconfigure the
network element based on the identified another param-
eter value.
21. A computer-program product, comprising:
a non-transitory computer-readable medium comprising
code for causing a computer to:
receive a set of parameter values at a network element;
receive an indication of a default parameter value of the
set;
select a parameter value from the set at the network
element, comprising:
executing an optimization algorithm in an attempt to
identify a suitable parameter value from the set; and
selecting the default parameter value to provide the
selected parameter value if the optimization algo-
rithm does not identify a suitable parameter value
from the set; and
configure the network element based on the selected
parameter value.
22. The computer-program product of claim 21, wherein:
the network element comprises an eNodeB; and
the set is received from an operation, administration and
maintenance entity that determined the set.



30. The nethod of claim 24, wherein the determ ned set specifies a
singl e paraneter val ue. 31. The nethod of claim 24, wherein the
determ ned set conprises a set of radi o paraneter val ues. 32. The
met hod of claim 24, wherein the deternined set conprises a range of
par anet er val ues. 33. The nethod of 3%l aim 24, further conprising
receiving a report of a selected paraneter value fromthe network

el ement. 34. The nethod of claim 24, further conprising: rece|V|ng a
report from ik ddevwdmpwiemprogramndredust ohalaine 24k wheneth

anather 6 %‘ﬁiciﬁ tféiiéﬁ@ﬁﬁyﬁséﬁin@f%# %@éﬁ?%@%ﬁ@%ﬁ% e
SR ol ki iy v e A A L
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paraneter vallig H@@I‘fﬁ%ﬁfaﬂfon”@ﬂé@hb@ m&@mgﬁgm al ues, and identify

a default paraneter. val of t? (ieterrzn ne nd a co ni cati on
control | er céIRHIAEHNNGY as301 Bd @Q{S&ﬂﬁ%@@rﬁéﬁet%ifa&uﬂ repn a set

i ndication of the fsirle patadfeter values at a network management
entity;
identifying a default parameter value of the determined set;
and
sending the determined set including an indication of the
defauit parameter value to a network element to enable
the network element to select a parameter value from the
determined set, wherein the default parameter value is
selected by the network element if an optimization algo-
rithm does not identify a suitable parameter value from
the determined set.
25. The method of claim 24, wherein the network manage-
ment entity comprises a domain management entity.
26. The method of claim 24, wherein the network manage-
ment entity manages at least one domain management entity.
27. The method of claim 24, wherein the determination of
the set of at least one parameter value involves the network
management entity:
sending a request to another entity for the set of at least one
parameter value; and
receiving the set of at least one parameter value from the
another entity.



35 eter value to a network el enent to enable the network el enent to
sel ect a paraneter value fromthe determ ned set, wherein the default
paraneter value is selected by the network elenent if an optim zation
al gorithm does not identify a suitable paraneter value fromthe
determ ned set. 36. The apparat us & claim35, wherein: the

net wor kK managenent apparatus conprises an operation, admnistration

and nai nt ena | e  net el.enment conprises an eNodeB.
37. The appar uﬂm Eﬁﬁa’s@¥ V\&‘?tt Qléﬁlélrm ned set is a

portion of t elg?é?ﬂ t T tus
of claim 35, ﬁ%}e?fgtﬁv?ﬁle et ﬁoéﬁﬁgﬂgeeﬁﬁtl r| s rlg,e?gan ?@é}gﬁﬁﬁﬁ
par amet er val ue8dM3HISATHEORLAR yelemneg el Ylsan(dorrprl si ng:
means for detifieTheiaork eten énﬁbd ises P val ue from a

et aul  “par andd ol B Pagtl &acaﬁ aitey I onhiabeit the dterfiined &1 °
a portion of the set of operable parameter values.

30. The method of claim 24, wherein the determined set

specifies a single parameter value.

31. The method of claim 24, wherein the determined set

comprises a set of radio parameter values.

32. The method of claim 24, wherein the determined set

comprises a range of parameter values.

33. The method of claim 24, further comprising receiving

a report of a selected parameter value from the network ele-
ment.

34. The method of claim 24, further comprising;:

receiving a report from the network element that indicates
that the determined set is considered invalid by the net-
work element;

determining another set of at least one parameter value
from the set of operable parameter values; and

sending the another determined set to the network element.

35. A network management apparatus, comprising;:

a configuration manager configured to determine a set of at
least one parameter value from a set of operable param-
eter values, and identify a default parameter value of the
determined set; and

a communication controller configured to send the deter-
mined set including an indication of the default param-



means for sending the determ ned set including an indication of the
default paraneter value to a network elenment to enable the network
el ement to select a paraneter value fromthe determ ned set, wherein
the default parameter value is selected by the network elenment if an
optim zation al gorithm does not identffy a suitable paraneter val ue
fromthe determ ned set. 40. The apparatus of claim 39, wherein:
t he network manggenent apparatus coqnpr
VRADG: B

| ses an, oper ation

admi ni stration€ FhEINOT ei%@@@ﬂ@rﬁ)@ﬂ Ok @%Wprk
conprises an ephsiefdnt &9 selddt aperapraeptvs v febm theetdrenehad! he
determ ned set i aﬁmrt.! onbof F@,%é et of oggéablel ararretler vaglues.
42. The appar abh BGTGHHEE dGhanll Paraglalee MG 1S Selo6kpH B¥s a
set of radio pgiemesgyorkl sksment*3f oh o 'ﬁatﬁ’@ﬁgaP%@)PirthﬁH_Céloes
conprising: a non-transistory c nEilfter-re dabl e nfdlﬁ onarll ;an code
for causing a B8 eéitli‘ﬁ:acﬁi%&a Febaragiciat el 0o, e akdter
val ue froma sajjrdd @eqr abl e paranmeter values at a network managenent

entity; idenjjfy.a default, par ter value ,of the determ ned set; and
Y $6! e apparamps of claim 35, wherein:

the network management apparatus comprises an opera-
tion, administration and maintenance entity; and

the network element comprises an eNodeB.

37. The apparatus of claim 35, wherein the determined set

1s a portion of the set of operable parameter values.
38. The apparatus of claim 35, wherein the determined set
comprises a set of radio parameter values.

39. A network management apparatus, comprising:

means for determining a set of at least one parameter value
from a set of operable parameter values, comprising
means for 1dentifying a default parameter value of the
determined set; and

means for sending the determined set including an indica-
tion of the default parameter value to a network element
to enable the network element to select a parameter
value from the determined set, wherein the default
parameter value is selected by the network element if an
optimization algorithm does not identify a suitable
parameter value from the determined set.

40. The apparatus of claim 39, wherein:

the network management apparatus comprises an opera-
tion, administration and maintenance entity; and

the network element comprises an eNodeB.




send the determ ned set including an indication of the default
paranmeter value to a network elenent to enable the network elenent to
sel ect a paraneter value fromthe determ ned set, wherein the default
paramnmeter value is selected by the network elenment if an optim zation
al gorithm does not identify a suitabl ¥ paraneter value fromthe
determ ned set. 44. The conputer-program product of claim43,

B i ot rat ih: i PHTACHIRCOT SRty 3 i 3h. Ml RS thBed set
conpri ses igm phivdri of the stteof opetable pepdieduest, claim 43,
wherei n the £8! 9L Mbafinlso? Ak %Y Ogﬁé‘reeﬁf’{hc%fdé‘[%%ﬁﬁ'léd set

paraneter va > .
comprises a set of radio parameter values.

43. A computer-program product, comprising;
a non-transitory computer-readable medium comprising
code for causing a computer to:
determine a set of at least one parameter value from a set
of operable parameter values at a network manage-
ment entity;
identify a default parameter value of the determined set;
and
send the determined set including an indication of the
default parameter value to a network element to
enable the network element to select a parameter
value from the determined set, wherein the default
parameter value 1s selected by the network element if
an optimization algorithm does not identify a suitable
parameter value from the determined set.
44. The computer-program product of claim 43, wherein:
the network management entity comprises an operation,
administration and maintenance entity; and
the network element comprises an eNodeB.
45. The computer-program product of claim 43, wherein
the determined set is a portion of the set of operable parameter
values.



