METHOD OF NETWORK MANAGEMENT BY ASSI STANCE FROM TERM NAL USI NG

CONTROL- PLANE S| GNALI NG BETWEEN TERM NAL AND NETWORK CROSS- REFERENCE [ 0001]
Thi s applwoavewon7aBai ns the benefit of U S. Provisional papaiscaatsmas3 Seri al
No. 61/037,443, filed March 18, 2008, and entitled "METHOD OF NETWORK
MANAGEMENT BY ASSI STANCE FROM TERM NAL USI NG CONTROLPLANE SI GNALI NG BETVEEN
TERM NAL AND NETWORK," and U.S. Provisional Application Serial No.

61/ 109, 024, filed Cctober 28, 2008, and entitled "SELF-HEALI NG OF

SELF- OPTI M ZI NG NETWORKS, " the entireties of which are incorporated herein
by reference. BACKGROUND I. Field [0002] The present disclosure relates
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BACKGROUND
1. Field
[0002] The present disclosure relates generally to network communications, and

more specifically to techniques for network management and optimization.

1I. Background

[0003] Wireless communication systems are widely deployed to provide various
communication services; for instance, voice, video, packet data, broadcast, and
messaging services can be provided via such wireless communication systems. These
systems can be multiple-access systems that are capable of supporting communication
for multiple terminals by sharing available system resources. Examples of such
multiple-access systems include Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, and Orthogonal Frequency Division Multiple Access (OFDMA)
systems.

[0004] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. In such a
system, each terminal can communicate with one or more base stations via

transmissions on the forward and reverse links. The forward link (or downlink) refers



signal-out (MSO, or a nmultiple-in-nultiple-out (MM) system [0005]
Commruni cation networks are utilized to provide conmunication service to an
assort nrenvoaboscamyani cati on term nal s and/ or ot her devi ees/vse@oasmwss ed or
wi rel ess networking technol ogy and/ or a conbi nation of technologies. In
conventional comuni cation networks, one or nore network entities are
responsi ble for optim zing the perfornagie of the network for the devices
that utilize the network. Such network tities can, for exanple, optim ze
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network conditions.
[0006] Accordingly, it would be desirable to implement low-complexity
network optimization and management techniques that offer improved flexibility for

rapidly changing network environments.

SUMMARY
[0007] The following presents a simplified summary of various aspects of the
claimed subject matter in order to provide a basic understanding of such aspects. This
summary is not an extensive overview of all contemplated aspects, and is intended to
neither identify key or critical elements nor delineate the scope of such aspects. Its sole
purpose is to present some concepts of the disclosed aspects in a simplified form as a
prelude to the more detailed description that is presented later.
[0008] According to an aspect, a method for supporting a Self Organized
Network (SON) is described herein. The method can comprise defining one or more

events associated with a communication network; identifying a SON policy that



and instructing comuni cation of the SON policy fromthe designated network
node to the one or nore UES over the conmunication interface. [0009]

Anot her aspeocds/melsdates to a w rel ess conmuni cati ons appacatussomatszzan
conprise a nmenory that stores data relating to definitions of respective
network events and a SON policy that includes instructions for conducting
and reporting neasurenents relating to respective network events. The

Wi rel ess commruni cati ons apparatus can further conprise a processor
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policy conpr!|®i¥g resprbif geestraligatannspmraehet Belirs fFHRK obt ai ned from a
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with respective defined events; means for identifying a terminal capable of utilizing the
reporting policy; and means for facilitating communication of the reporting policy from
a pre-designated network node to the identified terminal.

[0011] A fourth aspect relates to a computer program product, which can
comprise a computer-readable medium that includes code for determining one or more
types of events to be logged by a network device; code for determining a schedule for
obtaining reports of respective logged events from the network device; and code for
assigning one or more of a network management server, a mobility management entity,
or a Self-Organized Network (SON) application server to manage logging of the one or
more determined types of events and reporting of respective logged events pursuant to
the determined schedule at the network device.

[0012] A fifth aspect relates to an integrated circuit that can execute computer-
executable instructions for maintaining a SON. The instruction can comprise compiling
a SON policy to be utilized by one or more UEs, the SON policy comprising respective

standardized event definitions obtained from a network management protocol and a



one or nore event reports fromthe UES via the network managenment node
based on the SON policy; and optim zing network performance based at | east
in part owmoth@/memei ved event reports. [0013] |n accordaotasea®h3asot her
aspect, a nethod for |ogging and reporting network events is described
herein. The nmethod can conprise receiving a SON policy froma network that
specifies a list of definitions for respective network events, a |ist of
measurenents associated with the respective network events, and
instructions for, rgggrting neasur%%pn s associated with the rgépg tive
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t heset of standardi zed network events; code for perform ng neasurenents in

a list of event definition list and respective sets of associated measurements from the SON
entity, to detect occurrence of a defined event, to log measurements from a set of
measurements associated with the detected event, and to report the logged
measurements to the SON entity.
[0015] Yet another aspect relates to an apparatus that facilitates implementation
of'a SON. The apparatus can comprise means for receiving a set of event definitions,
sets of measurements related to respective defined events, and a reporting schedule from
a network; means for logging measurements upon occurrence of a defined event based
on a set of measurements related to the event; and means for communicating the logged
measurements to the network according to the reporting schedule.
[0016] Still another aspect relates to a computer program product, which can
comprise a computer-readable medium that includes code for receiving a set of
standardized network events, lists of measurements respectively associated with the
network events, and instructions for reporting measurements associated with the
network events to one or more of a network management entity or an Open Mobile

Alliance (OMA) Device management (DM) server; code for detecting an event from the



measurenents corresponding to the detected event; and code for reporting
the perfornmed neasurenents to the network managenent entity or the OVA DM
server basedomnivdae recei ved instructions. [0017] A furtrherusaspests3s el at es
to an integrated circuit that can execute conputer-executable instructions
for logging and reporting events in a comuni cati on network. The
instructions can conprise receiving a SON policy fromthe comuni cation
network, the SON policy specifying a list of network events, a set of
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bl ock di agr alf "E? a sygpéﬁﬁ ?Ca?m@éﬂﬁ@elet% eﬁ%ﬁew&awgmeg Py MEHIPERce with
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network paraneters and | oggi ng network events in accordance with various
aspects. and particularly pointed oufin the claims. The following description and the annexed

drawings set forth in detail certain illustrative aspects of the claimed subject matter.

These aspects are indicative, however, of but a few of the various ways in which the

principles of the claimed subject matter can be employed. Further, the disclosed aspects

are intended to include all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019] FIG. 1 illustrates a wireless multiple-access communication system in
accordance with various aspects set forth herein.
[0020] FIG. 2 illustrates block diagrams of a system for managing and
optimizing a communication system in accordance with various aspects.
[0021] FIGS. 3-4 illustrate example implementations of a Self Organized
Network in accordance with various aspects.
[0022] FIG. 5 illustrates an example communication protocol architecture that
can be utilized to implement various aspects described herein.
[0023] FIG. 6 is a block diagram of a system for detecting network events in

accordance with various aspects.



[0025] FIG 8 is a block diagramof a systemfor reporting observed events
to a network in accordance with various aspects. [0026] FIG 9 is a block
di agr am obvoaosyrvam f or detecting, |ogging, and reporti rgTNEI00/087T48K
failure events in a wireless comruni cati on systemin accordance with
various aspects. [0027] FIG 10 illustrates an exanple radio link failure
report structure that can be utilized in accordance with vari ous aspects.
[0028] FIGS. 11-12 illustrate respective6 exanpl e procedures that can be
utilized for vidin net wor k managenent palicy to a devjce in

accor dance WA ar i oddCa s‘ﬁéﬁ%ﬁ d[a@@ﬁgﬁf?émmgf@m PYEensPEEk BHIEY Dl e
procedur e t hatd 16@indRtWbrklel &Rin fabdordh 83wl RGioueRPEts according to a network
managenent policy in accordance with various as ects. [0030] FIGS. 14-15

illustrate r@9pdcti ve ERathipreIqsk divgtiar g wian %T?P%%“ SEVSERY SRS Br ovi di ng

radi o |ink fﬁétl,vwkqng&ggfagéwlnﬂaa%gsrgg&%e with various aspects. [0031] FIG
16 illustrates an exanple network configuration in accordance wth various

aspects. [O00B#26IFI G i %is & blqck Wiagraayetamygem dorrdstenbttoloaggipefadd provi di ng an
event report feﬁQmHngWI IHJ}‘aff’urQE\Vehfs‘?n bOm?legs%%ﬂinfc%érPs’}sé}ﬁ% Qieorc{agc%?’?’] FI G

18 is a flow di ag amo a met ol ogy managi ng a network reporting
procedure. [@®0Ba3rigup &Pectd.9-20 are flow diagrans of respective net hodol ogi es

for |ogging @%ﬁ?ﬂrepor%ﬁ@g&d\ﬁﬁs}%{‘ﬁaﬂ %o A5 Th &‘J‘lﬂrer% @Qﬁ%ﬁﬁ@etﬁat&%ﬁ‘agemm

schene. [003 are granms of resp sctive net ol ogi es
for detecti ngeladaedmmcctriiugeazithadmmslasmktsfa| | ure event [0036] FIG 23 is a

bl ock di agram,hé,| ustr X e w.reless 19 nlc

whi ch vari ougﬂogélpects%ﬁi%gglrﬁg gu%g}r%erl Hecélavﬁezr‘amrpc?]ijroce g?%fanlﬂeég 4 25 are
bl ock di agr afus prdvidig] & @twog nexagepleet wilicetoesdkvide w abe&dﬁmemajﬂilvendm i npl enent
vari ous aspects described herein. [0038] FIGS. 26-27 are bl ock di agrans of
respective apPsihtus that facilitate conmunication network management and

optim zati onpoedAl LED FRESCGRIHRHatoNan example procedure that can be utilized for
providing reports according to a network management policy in accordance with various
aspects.
[0030] FIGS. 14-15 illustrate respective example procedures that can be utilized
for providing radio link failure reports in accordance with various aspects.
[0031] FIG. 16 illustrates an example network configuration in accordance with
various aspects.
[0032] FIG. 17 is a flow diagram of a methodology for providing an event
reporting policy to a device in a communication system.
[0033] FIG. 18 is a flow diagram of a methodology for managing a network
reporting procedure.
[0034] FIGS. 19-20 are flow diagrams of respective methodologies for logging
and reporting network events according to a network management scheme.
[0035] FIGS. 21-22 are flow diagrams of respective methodologies for detecting
and reporting a radio link failure event.
[0036] FIG. 23 is a block diagram illustrating an example wireless
communication system in which various aspects described herein can function.
[0037] FIGS. 24-25 are block diagrams illustrating example wireless devices
operable to implement various aspects described herein.
[0038] FIGS. 26-27 are block diagrams of respective apparatus that facilitate

communication network management and optimization.



[ 0039] Various aspects of the clainmed subject matter are now described with
reference to the drawi ngs, wherein like reference nunerals are used to
refer to wokeosiliensnts t hroughout. In the foll owi ng desecirpisc@9,37433

pur poses of explanation, nunerous specific details are set forth in order
to provide a thorough understanding of one or nore aspects. It nmay be

evi dent, however, that such aspect(s) na¥ be practiced w thout these
specific details. In other instances, well-known structures and devices are
shown in block diagramformin order to facilitate describing one or nore
aspects. [0040] As used in thiQEgﬁﬂFFE%PEéﬁiuﬁﬁq Nerns "conponent, "

“nmodul e, " "sypsgm " andiribheashédcorAc14imbE AR Mbttdr @fcqlowl Rsdibed with
conputer-related entity, either hardware, firmmvare, a conbi nation of
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component  cafleRents fAughSutNBithd FolvEd deQr8bM) or RPAEQGE SRR, Ng on a
processor, an integrated circuit, an object, an executable, a thread of

execution, anppsgusantCifihéntals ag seofrplireerderBy pimaide eftharpughgndersthnsing ot h an
appl i cation piuinge ge&s.cl%a%é AL b & Eve Nt § a%ﬁég%ﬁﬁdé Sbepratice cal be a

conponent. One or nore conponents can reside w thi ss and/or thread
of execut i onwihait theeoippohiedttaibann pbel indaicesz adlldnowngrusbnpné devaged Atsr

i st 1 DUt ed LS BLB S THNEL SR LRl . ARIALO0 mbliSRGckompONENt S

can execute fromvarious-co er reada avi ng various data
structures si094@d t herdsoned ifihigs eiipgivenths teoan “‘@omponemi, & dnmeduds;” sytemf” | oca

and/ or 1 emol g A ORESSERGHE e 3ol 1 2CERLAANCE MR Aysl AL, DAV ng one or
nore data packets (e.g., data from one conponent rhteracting w th another
conponent i nfiamvareal cospiiagon ofthagiwardaniledftsystsefrya@nd/software inscc@ionet wor k

such as the Lnternet with other systens : of the signal). [0041]
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W rel ess ter piobakoradhdh@rated Raset, si abjed®hn cAedtabRl £&Scall OF Btcdaboncan refer to a
devi ce providin% voi ce and/ or data cqﬂﬁectlviEé:to a user. A wreless

termnal canPBE R AMENRSIMPHCYL bYRULT HEUaE: odthep appligation paHRe N & onput er

or desktop CcempHifE devide anll tHeaR @ti:% ®Qict canitAloRPpIndeVORErSHGER as a
personal digital assistant (PDA). wireless termnal can also be called a

system a suBERMEET capdptide withippproeespand/ g thiepdef expgiipn andsy anirgAct fbi | e,

remote stati giocAGEESSoRUMutef £ QistrBDuFl Belwee RREET drEERAs. HSEr
term nal, user agent, user device, or user equipnent. A wreless term nal

can be a subaditidgethesgrcampeientsgap exesyts figmyagiaus qaIPRigr Eepdabdy regrhphayingPCS
tel ephone, CQJr%h?éaﬁa structures stored thereon. The components can communicate by way of

local and/or remote processes such as in accordance with a signal having one or more
data packets (e.g., data from one component interacting with another component in a
local system, distributed system, and/or across a network such as the Internet with other
systems by way of the signal).

[0041] Furthermore, various aspects are described herein in connection with a
wireless terminal and/or a base station. A wireless terminal can refer to a device
providing voice and/or data connectivity to a user. A wircless terminal can be
connected to a computing device such as a laptop computer or desktop computer, or it
can be a self contained device such as a personal digital assistant (PDA). A wireless
terminal can also be called a system, a subscriber unit, a subscriber station, mobile
station, mobile, remote station, access point, remote terminal, access terminal, user
terminal, user agent, user device, or user equipment. A wireless terminal can be a
subscriber station, wireless device, cellular telephone, PCS telephone, cordless

telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)



t el ephone, a Session Initiation Protocol (SIP) phone, a wireless local |oop
(WLL)station, a personal digital assistant (PDA), a handhel d devi ce having
wi rel ess wornectir4l capability, or other processing deviece/usemomestsssl to a
wirel ess nodem A base station (e.g., access point) can refer to a device
in an access network that communi cates over the air-interface, through one
or nore sectors, with wireless term nal 58 The base station can act as a
router between the wireless termnal and”the rest of the access network,
whi ch can include an Internet Protocol (]P) tworg1h by converting received
ai r-i nt er f ac¥3qrafRYsqa! flelgitagaw@%@’%ea radbeld feibcediivigk 86°ESor di nat es

management ofonabdtioh RaaBity, OF oth&1§rétetsiigte@ict a6ifectbPB43irdRE BRU&H., Avar i ous
functions described herein can be inplenented in hardware, software,

firmare, orb3#AYREGHSIEn ABGBTPAKETAEFsler PR devist Brisieesss Rwakthahar e, t he

functions cagRGuiitads@Yehe AF-ididrARS MbiGbn@ bE oA AR, Vfth WREISssi Nstructi ons
or code on a conputer-readabl e nedium Conputer-readabl e medi a i ncl udes

bot h conput efersingsagee brseistaicarmdn ed e rivtAbEBICmdE Marelepctiming gndiy resedi um
that facili tgiftﬁéa&EQ%@%&k,Wbi&_cﬁggﬁeﬁhgﬁn Hﬁé??e&@%t&icro?(’%%‘?w&kﬁgﬁ to anot her.

A storage nedia can be any avail e nmedia that can be accessed by a
conput er. Bycagayrtiog ressizedodieintesface fiamnes|tp i pagkéto nThedwedstaonpliv epordwaidabl e

medi a can CO%Q&#%&eMM&Mf&%E%%&%M or other optical disk storage,
S g ot

magnetic dis orage or er nmagnetic storage devices, or any other
medi um t hat H¥A2]be useédortavec arrigusduncsvordesalibsd harcin paogriaplaededim t he form

of i nstructipns, of JALASHENGSLLES, AN LhAL, £aN. PG, ACGEsSEd bY@, comput er

Ie, , OF an comé) ere mple n

Al so, any cohnectton 1's properry terited & conputer-readapl e hedrum’ For
exanpl e, if thhdursadiswan Be stsretl bANSMANhatd orens anaabsert estre@iowesr,cod¢ oot her
renote source using a coaxial cable, fiber optic.cable twsted pair,

G ort al - Substr DR TSt it drorucar S Bt sebee ek Bipde Patr ar ed,
radi o, and mtcragdavda atd@molitcatO@bdh ircidlng,an§ hld@iumapitifecilcaddd @ansfew st ed
pair, DSL, or_wreless techpol ogies such as infrared, radio, and_m crowave
are i ncl uded®f HFCAREHBIRRM YR 0Bt PiRsedP PRI SiototRs Bdican e 2 Bailthis e n,

i ncl udes conpagih tk & be@Edesscli B§ @ lcoMpser. Bw%c(qlexgm@,,an@h&imﬁ{aﬁmrsﬁaqti l e
disc (DVD), floppy disk and blu-ray. disc (BD), where disks usuall

reproduce daSQMiEHRAdRRIE Megia gARicQmIEise RAYD RENI CRERRPY. GBtR%qrythﬁnyh | asers.

Conbi nat i Ons%@fealtchﬁc s%?ﬁ’éé?m%%ﬂ%% disRLdReOEr dtRG ndRdicMdricictiB], scape of
conmput er -readabl e nedi a. [0043] Various techni ques described herein can be
used for var PBeranedive thaseandes wpadrip ety Fritesy desapsprogigarods intagermiodi si on

Ml tiple Accﬁ%cﬁim)daQXﬁ*ﬁ%s 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 (BD), where disks usually reproduce data magnetically and discs
reproduce data optically with lasers. Combinations of the above should also be included
within the scope of computer-readable media.

[0043] Various techniques described herein can be used for various wireless
communication systems, such as Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, Orthogonal Frequency Division Multiple Access (OFDMA) systems,



Time Division Miultiple Access (TDVA) systens, Frequency Division Miultiple
Access (FDMA) systens, Othogonal Frequency Division Miultiple Access
(OFDMVA) swetems15i48gl € Carrier FDVA (SC-FDMA) systens, a0d/ustéven3ssegh
systens. The terns "systent and "network"” are often used herein

i nt erchangeably. A CDVA system can inplenent a radi o technol ogy such as
Uni versal Terrestrial Radio Access (UT , CDMA2000, etc. UTRA incl udes
W deband- CDVA (W CDMA) and ot her variants of CDMVA. Additionally, CDMA2000

covers the 1$S2000, . 1S-95 and 1 S-856 standards. A TDVA system can i npl enent
a radio techﬁ'@gla&r%éi?% <S<§qBBMA>§y%t%%naP@?tﬂwmh SEBimL M €58 ons (GSM .
An OFDVA systge@aind Heh@iendre 8ftdnadbPhdr@lf hﬂ&l:lﬁﬁ%eaﬁliy? M epVRY Qsieafald TRA
(E-UTRA), Utra Mbile Broadband (UVB), |EEE 802. 11 (W-FI])J | EEE 802. 16
(W MAX) , | EEREERn 8 radis igemolospmah)as Uaprersal rrss QR agioureassdVERBdr t of

Uni versal  Mbbphveasleb &5 NiFHoA ¢t wRYS &M OMMI QY .CERPakOdiBer T8fidikErol ut i on
(LTE) is an upcom ng rel ease that uses E-UTRA, which enpl oys OFDVA on the
downl i nk andCBELA-DMMiBenalyCIMARARD coymrae IB200RAS-IORTELS-§SPEtanderdGSM ar e
described in F r [ j peel '

Par t ner shi p Igrggljf&eggﬁéh?c??&ﬂ .ﬁgﬁ%tr%fe}é]?&%ggﬁﬁo%@%@%ﬁ%ﬂgbed in
docunent s fr epmamnigteani GAY). oln QERPBREN $3teth @Ganeplamiwn ridp taskraddgypuél oj ect 2"

(3GPP2). [004 i 5 i i 'st.ens t hat
o T ki uhia A oKRI MO AEBERAT ek bl BEGRGIUGEM), BEETRORE (RYFLETD 112

t o be under siEIIOSANG (AP0 EEER0R1281 FlatheOMAMiRpas. $iRiAcarsl FHMRAT¢ ude
addi ti onal devjces,. co n nodul e tc. r not .. nclude all of
fhe dout aes. PSS GRIRRRTLT SecoMBi AR S ANESL 2CRB BB TE0F {1 F e
figures. A cBudutivat(L®R) Bfan up@sengpreabhiescsEai TRAS®hiok emplegs OFDO%5Hn

Addi ti onal | vari oys herein are S ed | e nt of a
wirel ess co%@ﬁﬁP‘(‘f%#ﬁ?gE@m W&%ﬂhﬁﬁaﬁ%ﬁ%@?a‘?@g: It‘l@gé’?fgééMt hat this
c?)nft exéI isbpﬁr@;di:sidﬁﬂedm d_wab(ne(ﬁEs fmﬁf@ﬂ cﬁrigﬁni%[aﬂﬁlgndﬂile_mi‘B{d\@er?i@'ﬂiﬂﬂpﬁjtr@ﬁ;ﬂiﬁ hat the
cl ai med subj ec er i s pot _intende 0 be limted. a icgation in a
Wi rel ess comﬂﬁcgg%%w- @9?%?%/*@9@0 B ENAi aé"ed?’fréﬁegd“ A uRRS ?réglﬁécu ve
clai ns. Accop@hmi@Ht¥n nhhedHauGehRRioa PRARSING Bdjctiat3Gbr2)vari ous aspects
herein can be applied to a comrunjcation network that enploys any suitable
wi red and/ or [0Hlel ess \@siRMLAIPRCET Vidbe e fes 1Bd5me of BstenT Mgt Faringwderdeof .
[0046] Ref er fidichr BPMVERs, LBRpSHeAM MG Arles i thellilicS 130 1d del Malk@dbd &y of a

w rel ess nmultiple-access comunication system 100 in accordance with
vari ous aspe#@rseciatqg thaighe various systems can include additional devices, components,

modules, efc. and/or can not include all of the devices, components, modules efc.
discussed in connection with the figures. A combination of these approaches can also
be used.

[0045] Additionally, various aspects herein are presented in the context of a
wireless communication system. It should be appreciated, however, that this context is
provided by way of specific, non-limiting example and that the claimed subject matter is
not intended to be limited to application in a wireless communication system unless
otherwise stated in the respective claims. Accordingly, it should be appreciated that the
various aspects herein can be applied to a communication network that employs any
suitable wired and/or wireless communication technology or combination thereof.
[0046] Referring now to the drawings, Fig. 1 is an illustration of a wircless
multiple-access communication system 100 in accordance with various aspects. In one
example, the wireless multiple-access communication system 100 includes multiple
base stations 110 and multiple terminals 120. Further, one or more base stations 110

can communicate with one or more terminals 120. By way of non-limiting example, a



exanple, the wireless nmultiple-access communi cati on system 100 i ncl udes

mul tiple base stations 110 and nmultiple termnals 120. Further, one or nore
base st atwonsodlli4ssan comuni cate with one or nore ternmpoals200803748y way of
non-limting exanple, abase station 110 can be an access point, a Node B
(e.g., an Evolved Node B or eNB), and/or another appropriate network
entity. Each base station 110 provides Cﬁnnunication coverage for a
particul ar geographic area 102. As used Nerein and generally in the art,
the term"cell" can refer to a base station 110 and/ or |ts coverage area
102 dependi n{aassﬁta&%l SR BSAM $RCNRPIER 2108 Péf-fv PEEVERYE NQE4 1SN i mpr ove
SySt€”1CapakaMnah&ﬁmﬁ@ﬁ@ﬁﬁﬁ@n&&@@x%ﬁ%'Qﬁafﬁﬁ@ﬁaﬂmmgobﬂwﬂmbase station 110
can be partitioned into nmultiple snaller areas areas 104a, 104b, and
104c). Each SfMPWEcainnPevsFass f@aanigular sepgiphic a4 1984%8 eafh hefaingad v ed by a
respective basgrally mggﬂt MBS tefi BEYIS bAMefBlS bd@@gtatmqm)and/&sﬂs%eaagber ein and
generally inthe art, the term"sector" can refer to a BTS and/or its
coverage ar edrctiéiedsitmiinegm thiheonteshinesdicli the (ghndtusehe termis used. Furt her,
as used herejgaq4And geregr;ay be used
to refer to [héﬁcoverggé g#%g%{ﬁéﬁ%ﬁﬁ%@hg%gﬁv %%g%nq@%éngb dﬁ’ﬁ?% whi ch
the termis besedtatioml 1@rvan bxpariiiancd swe moltiplesowllemress (et Jarqa@zoéearho% f or med

by groups of ,anfg “fﬁ%fl{e&ﬂﬁe %Qfépare%t102§%64t§taﬁii(%g ot e ﬁeWQ?;)ga.eaCh group of

antennas i s respons or conmuni cat’ erm nal's in a portion
of the cell ﬂe@;ﬁactlmasebramm@,r sebspase (BRI nbohodl)) Asarswd Ingeic ehd gch@@Hy can have
a first antenng gr ouR. GOk rj %5‘19' ?e%‘t g%}ui’/ rl%soc%éera%arga"&% g ANS gnihe 98 ouP
correspondi n§ 16" seCt or PR group-coPyes Ihg to

sector 104c. cmmmmuﬁﬂndimeEMmudﬂmheFmﬂmrGQUBﬂademhaﬂgﬂhﬁﬂManﬂmuﬂ‘mspects

di scl d h h d,.and/
unsectori zodegRl S Suiirne) B et Bu R P G 1 RE Y & abi e

Wi rel ess conpanfixeatv10eh thetemrikselam dg eadalypmlséﬂa@s 10f inseell 002 Zadbeand/ or
unsectori zed ceIIs are intended to fall wthin t scope of the hereto

appended cl aforged ppgrowps P?@WF@‘“%ﬁ@“?é?ﬁ?“ﬁﬁg@néﬁéﬁﬂﬁ cagl erquRef herei n can

refer both tgntengd Bldspohsitiefor SEAMBScAI0R RGth ArmAglsvRblin @porBosbahé &M t hat
serves a cell. [0048] |In accordance with one aspect, termnals 120 can be

di spersed t h*@udioseraniife 2 byssiation df sepdrgrelld PPy fralhaexplisbmteae giowp | onary or

nobi | e. By V\@dﬁe@[ﬁonﬁﬁh@’té ok 1, £IROR SitenBa ERLFLARLpEIRLRE 1684, &L ESS
termnal (AT), mobi’l e station, user equi pment d% a subscribér station,

and/ or anot hérhlréﬁpie@vrgraltpecorrémmdlng ety 104, H@Wﬁ’feﬁdt shppld be apprpdated wi r el ess
device, a Ce!h'aHh@@arR)ﬁlQ%ect@d@%S%@ ﬂ@ljemcyalgbé @éed ﬂ??éﬁ{eﬁ%vmg sectorized

and/or unsectorized cells. Further, it should be appreciated that all suitable wircless
communication networks having any number of sectorized and/or unsectorized cells are
intended to fall within the scope of the hereto appended claims. For simplicity, the term
“base station” as used herein can refer both to a station that serves a sector as well as a
station that serves a cell.

[0048] In accordance with one aspect, terminals 120 can be dispersed
throughout the system 100. Each terminal 120 can be stationary or mobile. By way of
non-limiting example, a terminal 120 can be an access terminal (AT), a mobile station,
user equipment (UE), a subscriber station, and/or another appropriate network entity. A
terminal 120 can be a wireless device, a cellular phone, a personal digital assistant
(PDA), a wireless modem, a handheld device, or another appropriate device. Further, a
terminal 120 can communicate with any number of base stations 110 or no base stations

110 at any given moment.



(PDA), a wireless nodem a handhel d device, or another appropriate device.
Further, a termnal 120 can conmunicate with any nunber of base stations
110 or nowbase/mtasi ons 110 at any gi ven nonent.[0049] PoTasedl@s74exanpl e,
the system 100 can utilize a centralized architecture by enploying a system
controller 130 that can be coupled to one or nore base stations 110 and
provi de coordi nation and control for thenbase stations 110. In accordance
with alternative aspects, systemcontroll'er 130 can be a single network
entity or a collection of network entities, Additionally, the system 100
can utilize WOATISE ri bt rptEr exivinle et 109 Fviines Beaalized 3PEHT 10 ¢ o

comuni cat e ¥ thple@ERHa OB cfroMeade that dal bR RBupREAIRh&or HHE bRMsGABES Ol | er
130 can additionally contain _one or nmore connections to rmultiple networks.

These net wor k¥ @ERTqvige coprdinatien 4ngrcaptrifor the base statieR d10-piacseprdraeswitks

and/or cir CULEer&ané %B@&s ‘é?ét&@c&iﬁ‘oﬂ&_rﬂs@ c&rhlé’eta _ﬁﬁ’%e %t@&ﬂk@ﬁti@y%ﬁ@"c@@cii&ﬂ to
and/or fromtermnals 120 in comunication with one or nbre base stations

110 in syst ephEORrk Friitienot Aokt wstesyem edive polistdnteaochitegiue el ude or
be coupl ed wiify, e 5%@%&%1%@1 10 RPLons e \Lﬁ?%]acﬁ amﬁﬁ%*}gg&éh.e 1} 611%@59&51&! ons to
s 120. the schedu I de

and/or fromtermna Al'ternatively, er can res in each
i ndi vi dual ceistem@2troléad B0 el ditionadly corfpingne onbpieapingetiank ér moktiple] 0050] As

further i1l ughyhedrpye Fldond coAANIORE LA 0Mndr RS PR8N A0 2 FEC1 Ve

"desired" transm Ssi ons omtermnals sector 4 as we as
"i nt er f eri ngtirdurtawgehicd yooasetivokmtliagcan matide ibROmatondgd hel/orsent @rsind®4. The

total interf nce observed .at a given sector fb;l can i e th
o e Sactor R ESERERAR Bl orf of RO g G U SAerh L AR, 104 ang
i nt er - sect or edanipdy; fyarean@atrb e B30 esnnhé¢ladesor b2 Goupitedotitter schatulen (1ot idn) | N one

exanpl e, intra-sector .interference n.be subs ially elimnpated using
CFDNA £ 1 ansritaSr DA IRP YA TERETRG AT £90) S EnAlre Y Hgonal | &y
bet ween tr ansdib&gdremsredille ti datiema@RidubBdelli10glcachlbtof 104 bea SaiBmasiest or 104,

Inter-sector interference, which is also known in the art as other sector
i nt erferencethf’@g'), can result when transm ssions in one sector 104 are not

orthogonal t mosgjansm s foAier ilMis@ItRESy BigCt, @hch sd@dr 104AR S lenfi@-car 111 ustrates
bl ock di agrams 202-204 of a system for .mana%%i‘n and optim zing a
communi cat i offC&y&tdrgdn rapsarypan femvipininalatVdn dreasiiectOd aprel ptled herein. As

di agrams 202-«gfkeiidUhdr@lGons g SHIhAM RAR otRFILLR B4UERCIiand a net wor k
manager 220. Wi le only one UE 210 and network manager 220 are illustrated
in Fig. interference observed at a given sector 104 can include both infra-sector interference

from terminals 120 within the same sector 104 and inter-sector interference from

terminals 120 in other sectors 104. In one example, intra-sector interference can be

substantially eliminated using OFDMA transmission from the terminals 120, which

ensures orthogonality between transmissions of different terminals 120 in the same

sector 104. Inter-sector interference, which is also known in the art as other sector

interference (OSI), can result when transmissions in one sector 104 are not orthogonal

to transmissions in other sectors 104.

[0051] Fig. 2 illustrates block diagrams 202-204 of a system for managing and

optimizing a communication system in accordance with various aspects provided herein.

As diagrams 202-204 illustrate, the system can include a UE 210 and a network

manager 220. While only one UE 210 and network manager 220 are illustrated in Fig.

2, it should be appreciated that the system illustrated by diagrams 202-204 can include

any number of UEs 210 and/or network managers 220. It can be further appreciated

that network manager 220 can be any appropriate network entity, such as a Mobility



2, it should be appreciated that the systemillustrated by diagranms 202-204
can include any nunber of UEs 210 and/or network nmanagers 220. It can be
further appreemaved that network nmanager 220 can be anypeppse@oioatsss net wor k
entity, such as a MobilityManagenent Entity (MVE), a network controller, a
net wor k managenent server, or the like. [0052] In accordance with one
aspect, network manager 220 can utilize information relating to one or nore
UEs 210 in the network to optim ze net wdrk performance. I n conventi onal
communi cati opn systens, a network manager uld rely on manual | y obht ai ned
and communi cXPEECRENSTIISHARYE). prghglegaualien fnerwerkiRgRIent SEH Hicze

net wor k perfggdrance. These neasurenents can be obtai ned through drive
testing and/ or _other nanual testing procedures within the network. However,
such procedul®82lcan bdn eeserdegeearith e percelo AEtRTkBRN2gH 280 cfilizender such

procedur es URASHLGiGPIRHANE dnBLEASIAN®R 110 ih MRILERRAL tofoBlimBre haRiod Y- changi ng
networ k. [0053] Accordingly, network manager 220 as illustrated by Fig. 2

can utilize BerSamincer HeganyRHoNd COBMKNICBONYYHENS. @ peivorismeansgemaiercand
automat e thg?@ﬁaﬁm agﬁg@mc%}n%@&%h G uPdmdTRABH, BUBLE f RY ndtr5rkdd 0

t hereby enabling collection of ormation and/or optimzation based on
col | ect ed i némsimaret haywork petiernaoerd Udeednéanuramentyicanrigiobtrinad threughmigerous

manner. As ategtﬁlélﬁb%é/b{ %t?%urgaﬁl%gl t&%% g%@&ﬁ‘ﬂres@{iih‘{&hé ﬁ?ﬁ\%\v‘g%ﬁ Pgdgﬁ—:vgrt Qgh simlar

manual neasure out a nmuni cati on ne é significantly
reduced. [ 00p#fedures aaclyr dathcandwinidconmneniag paath canednderducinpmeggleres 220 can

create and/ or_pt.herw se .ddentif S olicy (e. g SON policy stored by
a policy stowgg ?%%nglf%B%%g IMP§ F%ﬁéﬁ%%/@%?ém%én %%8?%? wi t h network
manager 220. [00A3Jone examuidiaglyt hawSkhgagdrQ0 edillugpedibly Wig Raadatiliiezed event s

to be report a. UE 210, ni ques fo asurin nd/ or .1 oggi ng such
et T oenstle Hatra i SR B B s T e PR "D o
the like. | nang rgopagtof nRysusénasneaydizd 210, thirebesanlig: dHaswhed by a UE 210

and the manner. i n.whi ch such, events are ] ogged and. reported back to network
manager 220, DEETRBMKRIER JHfERIZay based OPéeth%%é‘Ef@r%‘PB %wggwa%daéﬁem of

the network. aft®@fR]antl ButtEn@X aRhE, ARQLVRIkhERRAIS T mALN LRO tRfivdnde a UE
210 in network with a SON policy to be used for detecting, Io%glng, and
I

reporting st aHersiaile dipneg) dresireraenty thipyghodt @ EopPURFaigh 4pHV20Can PR anot her
exanpl e, if Uk igdddaysedubllge prior to being

[0054] In accordance with one aspect, network manager 220 can create and/or
otherwise identify a SON policy (e.g., a SON policy stored by a policy store 222) to be
used within a network associated with network manager 220. In one example, the SON
policy can specify standardized events to be reported by a UE 210, techniques for
measuring and/or logging such events, techniques for reporting logged events to
network manager 220, or the like. In one aspect, by standardizing the events measured
by a UE 210 and the manner in which such events are logged and reported back to
network manager 220, network manager 220 can facilitate autonomous management of
the network.

[0055] In one example, network manager 220 can provide a UE 210 in network
with a SON policy to be used for detecting, logging, and reporting standardized events
as illustrated by diagram 202. In another example, if UE 210 is idle prior to being
provided with the SON policy, network manager 220 can initiate paging for UE 210.
Additionally and/or alternatively, UE 210 can inform network manager 220 of its
capability to support a SON policy (using, for example, a SON bearer and/or an

associated network management protocol to be utilized with the SON policy) during an



provided with the SON policy, network manager 220 can initiate paging for
UE 210. Additionally and/or alternatively, UE 210 can i nform network
manager 280 2069/11ts3capability to support a SON policy (weeirngoo874¢xanpl e,
a SON bearer and/or an associ ated network managenent protocol to be
utilized with the SON policy) during anAttach procedure and/or anot her

sui tabl e procedure for establishing a ccignecti on between UE 210 and a

net wor k associated with network manager 220. For exanple, when UE 210 is

initially attached via GSM E (Enhanced Data rates.for GSM Evol uti on)

Radi o AccessAﬁ%’(%‘?%d‘(rEEﬁ%N)ana ar/saftglﬁw Ceﬁ@ﬁfeg%ﬁ%ﬁ@l%ogn%@e%ss Net wor k
(UTRAN) t henp&wbsaquens dnd aRuesk h@oditedEwh Y oHTiMNe&rB2UTRAMNKamplE, 210 can
provi de an mter-sgstem Tracki ng Area Update (TAU) nessage that includes

SON-rel at ed WECEB AR} isinijalbiatashed tviadSMIEY Gt dohencae Pairetes BRESNspect, a

list of UEs EJ&utYBn%RaﬁQNcG@PN@i\Jo‘rE MCTGEAN P& dGRUNET S HerARia RIS AbRed by
net wor k manager 220. [0056] After a SON poli %g, 212 has been I%OVI ded by

net wor k nanagjeivoo@ i\ NEhom whsagremply navantogp éivatved HERANIIENGTRONHE SON
policy 212 asgy( Jah&ﬂ%vﬁ(ﬁtaﬁ%%%{sggﬂfﬁt ri&%r%%‘i‘eaﬁ 5aéee§[?6ﬁ@|r§essa Et}%@ﬂmﬁlﬁ& i ncl ude

an event detector 214 to deteéc - occurrence of one or nore standardized
event s defi n8dNimlateHd/E3@haiplaty ilgfprnpdipn. hraceardance Wahgee aspect| adgst digfect ed

event s and/ of | (ReH! 86 VSRENRSEANMAIBARHEEIRALS ol DASAOLAADGE M Lh the SON

policy 212, a |log repor ormation r 0 detected
events to nef0d6lk nanader a 300 uhidy 212 ke btdwgrogdiddttabletvagk tiabagenZ®andi ng to a
schedul e pr oyl i e SON policy 2 ! ar. er .appropriate

rechani sme. £ OF a0 757 S spt RSB it S5 bl HOFE BPRAREE Bidmone
aspect, netwik Hoamageic, PHD 10&mn itiulé Zecvantnitesor R1bOptdenrtizke oqrodedce o224

and/ or any ot her appropriate neans _.upon receiving feports of |ogged events
from UE 210 1 St oot suonie b ths SO RONE IS0 e degesid doie

recei ved repadtédedidvbhtotid/dre@iforii du@resfntial nlc@Sikdnit@tsaf adaRbdcomanths. [ 0057]
Turning to Fi 3,. a . diagram 300_is provided that i]lustrates an exanpl e

i npl enent at | SANGPlSY Be # OETERATEL PG IREPRIIIKOMRIGR EHER L HLIF VYL Pous

aspects. As gitagikanand&d 200 hiiBdrafbisn suRabiEendbOace@ink Ad £EASIuINpohided met wor k

that includes a MVE 3 (éi?e%%&at eway (GAN 330, an eNB 340, a SON server 350,
a

and/ or any othePNsealic o1 qthes @pprppyiggBechanings for cnEnS theayPN r ack

nmoverment of go1idi 234 OrntaREREBBOW th biteasP&l WRtWork iidhdokPd® RAMIING ol RfwdHE 310,
and/ or perform other suitable actions. In another exanple, GN 330 can serve

as a connect pritnipdsinadulselderdiondmy Ior MEPPHAE RAANTHNOR IPAVENTERANSIKS Wi t h
whi ch UE 310,680 &eMHBGH $t0 BPiihi-2BR!Jeo@Rdtoss 1l {RNAR bR Y the GV

received reports without requiring manual testing or measurements.

[0057] Turning to Fig. 3, a diagram 300 is provided that illustrates an example
implementation of a Self Organized Network in accordance with various aspects. As
diagram 300 illustrates, a UE 310 can interact with a network that includes a MME 320,
a gateway (GW) 330, an eNB 340, a SON server 350, and/or any other suitable entities.
In one example, MME 320 can track movement of a UE 310 throughout the network,
initiate paging for UE 310, and/or perform other suitable actions. In another example,
GW 330 can serve as a connecting point between UE 310 and one or more data
networks with which UE 310 can communicate. Additionally and/or alternatively, GW
330 can route data between one or more data networks and UE 310. In an additional
example, eNB 340 can provide basic communication functionality for UE 310 by, for
example, scheduling resources to be used for transmission by UE 310, performing

power control for UE 310, acting as a liaison between UE 310 and other entities in the



330 can route data between one or nore data networks and UE 310. In an

addi tional exanple, eNB 340 can provi de basic comrunication functionality
for UE 3MWolygy/flagzexanpl e, scheduling resources to be weedsb@w/037433

transm ssion by UE 310, perform ng power control for UE 310, acting as a

| i ai son between UE 310 and other entities in thenetwork (e.g., MVE 320, GW
330, or the like), and/or performng otggr appropriate actions. [0058] In
accordance with one aspect, SON server O can be utilized to inplenent

sel f-organi zed network management within the network illustrated by di agram
300. For exaRpI'er (SenvdEver Cé%ég%’%t@dw @N%f|ne¥¥§?mﬁ%?fber&ﬂ°p@p%m policy to
be utilized niokdE 310 (e.g., standardi zed events, techni ques for | ogging
events, techniques for reporting events, etc.). In one exanple, SON server
350 can be iHlBg%lmsnt ed ASFORIBRGeUTIET 915 3SREFE RONFeBpet Rt B RS Miliad Hanagenent

(Q&M syst emnpidhdndsdifIg chfli0kKyort iSigtREAW iR Hb AGKBKiFMdatel By anot her
exanmpl e, SON server 350 can maintain a |ist of UEs 310 in an aSsoci at ed
net wor k t hat diagrge 38ONF eragsample IQN s¢ro@s9) canrspae orrame o PANaebSHer aspect

SON server 350, G801 belR% 1) I 0T Wb AR Sl Rk RieroPiaRRll&Ys, for UE 310
and/ or ot her ?ﬁgornﬁfpon ;gaﬁE 310 Vi a fﬁétN né%fep gg%.gfn the exanpl e

i npl ement at i pehniques &r repotthglsyerdd, agram GRCxageN Y& sayer35@cade be provi ded
as a direct i i . .1.n one
examl ¢, - SoaufidtecibSiRag BEhMEGRAo R AN ST hufaDwidl
reports and/ the netwoes illgstiatealblyalidgrdno 8 0fa tlh emotha ckande, SONW sevev 850 @50. [ 0060] An
alternative exanpl el ation of el f ani Ne rk is

Y st rat ed By RRSERSAPLETS M e §Rofhef p btk M ARRLSEN eNBIR aspect, the
network il | upis¥t ed byn eicagiaare wi@Oanothiar aspedt, BN serldic 340 6yn ralajvivifordidon a GW

430, an eNB 440, and a.S rver 450, which can m i simlar
manner o ¢ ni e RpON ety Bhb el Band' e MeiubRR e o8l Pae 86y G agr am
300. I n accop&angs2 intthe @amprRIpeRinentMifn fldOratAryididgeit 300e SONtHraSER$2s€er ver
450 vi a any sui tablv?q;\ﬁj rg and/ or W rel ess conmuni cat isg)n met h&c{i}to obtain

|

SON pol i cy’ i FOQEREMIdH 2f ¢ Gifrestagicabipipeipoeshecihitch 0canh SOObsBEEUER IV be
rel ayed to UsmAk@mylcaSEN SEdrimBa el aldiie RBLWESNUMYR) h301a@BebntlepddO. | n

response, UE 410 can provide information relating to events | ogged
accor di ng t o2ida odersyiable éforpdrn backtin aPNsaiveabile i nf or mation to MVE 420

via the SON [yggeer 45%n dRAAHTEKEYIRGpREERalidH R BaniZ AR iR Mat | on

can be relayed by MMVE 420 to SON server 450.
illustrated by diagram 400 in Fig. 4. In accordance with one aspect, the network
illustrated by diagram 400 can include a UE 410, a MME 420, a GW 430, an eNB 440,
and/or a SON server 450, which can perform in a similar manner to the corresponding
entities in the network illustrated by diagram 300. In accordance with one aspect, MME
420 can interface with SON server 450 vig any suitable wired and/or wircless
communication method to obtain SON policy information from SON server 450, which
can subsequently be relayed to UE 410 via a SON bearer 452 between MME 420 and
UE 410. In response, UE 410 can provide information relating to events logged
according to the SON policy and/or other suitable information to MME 420 via the
SON bearer 452. Upon receiving such information, the information can be relayed by
MME 420 to SON server 450.
[0061] In accordance with one aspect, SON bearer 452 can be implemented as a
control plane-based bearer using Non-Access Stratum (NAS) signaling between UE 410
and MME 420. In one example, a control plane-based SON bearer 452 can be
implemented by modifying a protocol stack utilized by the network illustrated by

diagram 400 to include a protocol for network management signaling. An example of a



[0061] In accordance with one aspect, SON bearer 452 can be inplenented as
a control plane-based bearer using Non-Access Stratum (NAS) signaling

bet ween UEO28@/and3MVE 420. I n one exanple, a control plramarsbasssz4SON
bearer 452 can be inplenmented by nodifying a protocol stack utilized by the
network illustrated by diagram 400 to include a protocol for network
managenent signaling. An exanpl e of aprqgocol stack that can be utilized
for this purpose is illustrated by diagram 500 in Fig. 5. [0062] As diagram

500 illustrates, a ag{(ot ocol ck utilized b can _.incl ude one or

t y t wor k
more NAS si gR&I9eHg &abea&bfsugg@dafﬂrd}lﬁrpu@ﬁ%e %#lﬁlﬁfg%et%ﬁ'&f:%gggmépﬁ) 2l (AS)

signaling pretocols 504. NAS signaling protocols 502 can include, for

exanpl e, an EPS (Evol ved Packet System Session Managenent (ESM protocol
512 and/or alfPEHS MobiAsidiagraonadilHERies (ENRPCY PichBEIZeE b2 nXg ok @hRal i ng

protocol s S504ckmadohd i HEN AR QI enEMRIRbBeol @5 T33MH Br RRSA WS ALY §iPdurk RRC)
protocol 530, a Radio Link Control (RLC) protocol 540, a Media Access

Radi ) )
Control ( MAQAPsEnasw Prasels ¥d NS aephys preticols 4)2ean(imipde, for exasendd. 560.
[0063] As fu ' ' hot be
xtended to 1hoy te e ERE AR B A e PR SIS o can
be utilized EBS MobHanlen@oNentd ENMMDrptefd SRRt ABnighdingmerio@IsUB4amd MVE (e. g.,
to inpl enent. 5 ) . exanpl e,
t he ENM pr ot 0co ’g%ge&%g%éb%R%@# iléﬁsggm? § Orrzl%ogi( gé%@ﬂg@géﬁgsgg, aul%%hll?og@kexi sting
functions of Cotevl BMM yyratbad 0#0, 5 20edinAecess Gortal (MAG heotobd SRenESha pr ot ocol

514. [0064] @S%.Qg%:yéﬁ@ﬁ%é%iﬁfgf%m e to the network inplenentations

illustrated a SON bearer can be inplenented as a user
pl ane- based [@9akler betAsdehen illktiraatbyadiRaek &0, Batratoddd ttack dan bPEREnda&Mo Thi s

can be inpl enent ed for e | e, Il hzin I nt ernet, Protocol (IP)

bearer bet vveglﬁf‘]lfiﬁ%n QﬁWOﬁﬁ%@ﬁ‘éK%hﬁ?fﬁtﬁ%ﬁ?w of C?)Iél?ev\}&ﬁ‘ﬁe e UE and

the SON ser velchimge SO0RcBEd idBrmadlioh Betdepl 4 TALah@ MNB LS. | ©mpleme@SOIN dance

wi th one aspect, a E%DN GNin such an ingl enment at ipﬁ)n can _coordi nate with one
nobdye 2

or nore ot hePeasif Ut # AWM EEN 20 Haons RS thed™NY Prtotohat? | eaves

the |ocal arem RUSALIIAS BLiddlabdVetah@ uffliN cVing Rtk tiohO8Rthe ¥NVANFYoRIcol 520
alternatively, one or nore security neasures can be inpl enented between the

UE and the SON sBiyananpy el esiahniléat i on between the UE and SON server
via the PDN f(ﬂ?\ﬂlﬂ]':urt h@[s:an%ﬂ@mﬁ'fve@itﬁpl@ﬁﬁtﬁé flét%ltk'iﬁlﬂﬁanﬁﬁt@ﬁ‘&ﬁliﬂl%trg‘[@&)w in the

art, such as the Open
diagrams 300-400, a SON bearer can be implemented as a user plane-based bearer
between a UE and a Packet Data Network (PDN) GW. This can be implemented by, for
example, utilizing an Internet Protocol (IP) bearer between the UE and PDN GW such
that interaction between the UE and the SON server is regarded as an IP application
function. In accordance with one aspect, a PDN GW in such an implementation can
coordinate with one or more other GW nodes to provide SON functionality for a UE
that leaves the local area associated with the PDN GW. Additionally and/or
alternatively, one or more security measures can be implemented between the UE and
the SON server to secure communication between the UE and SON server via the PDN
GW. Further, one or more specifications generally known in the art, such as the Open
Mobile Alliance (OMA) Device Management (DM) specification and/or any other
suitable specification, can be utilized to set up and/or maintain a user plane bearer
between a UE and a PDN GW and/or another suitable network entity.
[0065] Turning now to Figs. 6-8, various systems that can be utilized by a
network device (e.g., a UE 210) to log and report network events in accordance with a

SON policy are illustrated. It can be appreciated that a network device can, in



Mobile Alliance (OVA) Device Managenent (DM specification and/ or any other
suitabl e specification, can be utilized to set up and/or maintain a user

pl ane beawvero@etimen a UE and a PDN GW and/ or anot her secrast@onstspor k
entity. [0065] Turning now to Figs. 6-8, various systens that can be
utilized by a network device (e.g., a UE 210) to log and report network
events in accordance with a SON policy gre illustrated. It can be

appreci ated that a network device can, illaccordance with various aspects

described herein, utilize one or Iy the illustrated stens and/ or any
ot her sui t abfEO¥HAFSispriey aﬁ%ﬁ‘efswfg?%@sdo %%@P’alt“ihé"no%c%&i‘oﬂ‘? e BorasdN pol i oy,
[0066] Wth speeshi@orSleHRAGERbIR it @n(sHo filRhe eferslicAGtamIing tva SOSt em 600

for detecting network events is illustrated. As Fig. 6 illustrates, system

600 can i ncl B&Yan event detector 610, which can detect one or nobre events

that occur iogs) assogyat §dciie ke té Pig@@,%tﬂéfc@(m?ifg@am SMERLRmR0 e defined
by a SON policy 620 and/ or anot her suitable set of definitions. It is to be

appr eci at ed f¥egtingveinprkgeerie sdlusg29d.canFiget dhsotatetnptiraaingddree in a
network (e. geven%t&ﬁo@%io,%hi@ll ctaﬁ 'Ei@t@ét 'oﬂgl)rym@rg %ﬂéntsﬁg%tg)%lﬂ Irin Ms&?&@edb e a

stand-al one entity 1n a communi cati on networ [ n accordance wth
one aspect, esteptk. dedrcxemnpleldycntspan braletiv! reSQON paiye2feadibemott- 616 f or
facilitating i f..vari . e ) r , event

dot ect or - 610" B EF RS DeBiidtEL D o 4Bty BGBLR oclelly BEATRLE, B el
associ at ed wsstrigehettnwedévianda octwideviegeJH D103, onektevoatively suah deatsctorxdi0o | i nk

failures, connection,f iIurqs hardware..failures, or the |like. As another
catn 3 .S anfl—a on% ilBl ¥: ina comqlum at10n network, . .
exanpl e, evenh et'ector an include a location nonitor 614, which can

nonitor the [006AtI on af acysiasre vbOlonansicot, cant &scoeichd edh iddwdeamewt t hi n a
network and any ch h nitored.location (e.qg., novenent of an
associ at ed d@\?fg o%@%ﬁ%ﬁ?@&rﬁgﬂgﬂ]&g%wﬁ rREMS t’%@%ﬁqevfﬂﬁ Yor 610 can
aﬁ_di L i onal | ye:anfleeveat de@écnaisil ¢ ednyinél i mﬂ%raﬂet@@@fﬁiizif@gie&tﬁﬂgefa?ﬂﬁé tor 616,
ich can nonitor transm ssion resources (e.g., resources in frequency,
code, etc.), *¥PRHeEME bawpfkaeeééﬁvéﬁsmwwiw as radig figk Tluresr “oper at i on

paramet ers agsaedtdh @dluvds! hr@va@taBick o eilike. ARSdMer CREMHIE Svdn® dSEH:
par amet ers. g&0681 I n accordance wi th another aspect, when event detector

610 det ect s, O @ pisise adoggon Bewtas p 1 vhighges gronier ths lepntiog ef $ysea 490 son

policy 620 apgyQmnafetifel isddllifa 8&oRfan8YENEhalghitNink nRARoercl RBHIAY can be
triggered for the detected event. In one exanple, a system 700 for | ogging

a detected elfehtmevement qfgn pgpaeehevigedetween pglls and/or networks). Event detector
610 can additionally and/or alternatively include an operating state monitor 616, which

can monitor transmission resources (e.g., resources in frequency, code, etc.), transmit
power, observed interference, and/or other operation parameters associated with a
network device and/or changes to such parameters.

[0068] In accordance with another aspect, when event detector 610 detects, via
modules 612-616 or otherwise, an event defined by SON policy 620 and/or another
suitable set of event definitions, logging can be triggered for the detected event. In one
example, a system 700 for logging a detected event is illustrated by Fig. 7. As
illustrated by Fig. 7, system 700 can include an event logger 710, which can measure
and/or otherwise obtain information relating to the state of an associated device and/or
network upon the occurrence of an event detected by event detector 730. In one
example, events identified by event detector 730 can be based on a list of standardized
events provided by SON policy 720 and/or another suitable set of event definitions.
[0069] In accordance with one aspect, event detector 710 can include one or

more modules 712-718 for performing various measurements and/or observations



illustrated by Fig. 7, system 700 can include an event |ogger 710, which
can neasure and/or otherwi se obtain information relating to the state of an
associ at eslodew/aes4and/ or net wor k upon the occurrence of pamisyenin3tss ect ed
by event detector 730. In one exanple, events identified by event detector
730 can be based on a list of standardi zed events provided by SON policy
720 and/ or another suitable set of event _definitions. [0069] In accordance
with one aspect, event detector 710 can Vncl ude one or nore nodul es 712- 718
for perfornlgg var ous neasur enent s, and/ or ﬁbservatlonsasiﬁﬁiated with the
&

operating st %01%? Wih the OBF PSS IGRAAN EESOSAEH IFVIFFANHOF REWOTKH ORB¥F (. g. |

precedi ng ang@/«£ rpréc@alhgmmm)fommn%)ltﬁ@mﬁé oftdh R¥RNFor dx@mpRX&RR 18gecYRNt | 0gger
710 can include a clock 712 for determining the time of an event and

generating t faraaeledes lopkad Adridstsrmaintedhe ta%%franreé%@%gqnﬁ#aw%}??wp a

resource anahﬁ%ﬁkm&éﬂmﬂﬁBﬂﬁﬁkﬁkﬁhﬂbﬂﬂn%ﬁ@ﬂ%ﬁhﬁ%hﬁﬂ 385 PMfof BSternRRNET
settings, or the like, that are used by an aSSOCIa¥ device at or near the

time of an etemmissinsespyrces BRveer sefngsopr thelaker thet %H@tl@ﬂrbivrqn Atjoeiate@depissg cel |
for an assocjg E‘ﬁgar%‘ﬂn‘%@of% L8R ddeMBtaRfm@fitofY rdé?‘erHﬁﬂlﬁg] é’e?%%eut@f get

cell or network In the case of 'an associ at ed devi ce novi one cel |
and/ or net wowrkasteriggiodemige acthe fimaptldnorvenfer periend/or tamﬁyceditommwgdq indis e

i nformati on; cade § dzﬁﬁ %Am ?@%%&g%oﬁl %&Lﬁ& Zlil'gld(]oqqlet%&etro%&h&%eﬁ 'a19c091j

quality, obseéerve erence nmeasur enents at the
time of an en@wbrkamb/nwothar tuitatgle plf«amdbrng chunrrbhhd:aswemgntamdeibeﬁrlﬁ forand/ or any

ot her SU|taqu TQ H h%ﬂ%ﬁ 710 can ut|I|ze
e crm ll’lll’é%SI na ?1 1 serve 1nter ce a’n 0 erc casurcme
i nformati on neasu nd oCREF W SECTOBY A e associatron w an event

to generate &emam@fhnenmraﬂﬁmadnmgnaﬂmh@er@uemmgaBywmaynmﬁr8@eﬂwf|c,
non-limting ‘%@ 2 event |ogger 710 can generate a report for a radio
link failure®{ n¥1 Qﬁnt that includes a tinmestanp corresponding to a tine

of the event [00p@si ti onn bif Xafiple] ORnf10§gcaN (BGH @GRS i@ rE&WnGReakfred@val | abl e,
an identity of a current servin for the associated device, identities

cel |
of one or mofW/rQHGEYISCEiacd i Beciaion Vilan VAN ETERLA BPOT onnect | on
re- establ i shgg@rkpdnBin@Retheevdi®r By lvaf GH@BETiE hoRllinfidf RampleeSenti8RNPIOgi es
(RATs), channel neasurenents for a predeterm ned period of time prior to

the RLF eventah SAAMSR IROHPT %ﬁaﬂ@é@kéaliufﬁ@%ﬁeahthat[%m HeH2BBr dance with

one aspect, w}&@p&aﬁg%aﬁﬁ%m@@%& $olla¥EinRERR FEOLL e it Qr deRich gt Wor k
event by event |ogger 710, the report(s) can be provided to the network for

di agnost i c atileeiapiideativon a purgnosweing pell fex diapsseciaipd denseggiontitiss of esor t i ng
observed eveptgok farfet AQIME bE e RHAAL SROGE Mol AL RBfisARRER e gESCr | bed
more frequencies or radio access technologies (RATSs), channel measurements for a
predetermined period of time prior to the RLF event, and/or other suitable information.
[0071] In accordance with one aspect, once one or more reports have been
gencrated for a network event by event logger 710, the report(s) can be provided to the
network for diagnostic and optimization purposes. An example system 800 for
reporting observed events to a network in accordance with various aspects described
herein is illustrated in Fig. 8. As illustrated by Fig. 8, system 800 can include a log
reporter 810, which can facilitate reporting of one or more event logs 812 generated in
accordance with a reporting policy 814 to one or more network entities via a transmitter
820 and/or other suitable means.
[0072] In accordance with another aspect, reporting policy 814 can be
implemented based on a SON policy (e.g., SON policy 212), which can be provided to
log reporter 810 and/or a device associated with log reporter 810. In one example,

reporting policy 814 can specify one or more details regarding the manner in which



herein is illustrated in Fig. 8. As illustrated by Fig. 8, system 800 can
include a |l og reporter 810, which can facilitate reporting of one or nore
event | ogso8d®/gensrated in accordance with a reporti ngppohiseyoo®izs3z o one
or nore network entities via a transmtter 820 and/or other suitable neans.
[0072] In accordance with another aspect, reporting policy 814 can be

i npl emrented based on a SON policy (e.g., ,SON policy 212), which can be
provided to | og reporter 810 and/ or a dédice associated with log reporter
810. In one exanple, reporting policy 814 can spec one or details
regarding t he'HaREal S 2Rruibe RavERd tq%@l&f‘é‘yor 1305amp ‘E?BOYPB%B‘PIE“@&?% t he

net wor k. For cXadile list 6M0Fdrt MStiR@bhCY 68Hick adh shBGHyUREy Rk bitfies RfwitigPor t
destinations 816, which can specify network entities to which | og reporter

810 is inst rl?étr@ﬂ’“’?‘bglﬁrl%\?ﬁt&@teé\i‘eﬁltOVldéﬁ(eéI} logs) 81 RcFrpPtt derdigetignati Of® 816 can

i ncl ude, forgxaRbexaBpR bR rsar%r, a RetNBIVRLCK 2 03k QWRY . MNIE EMNB/or 8nyMVE,
and/ or any ot her SU|tabPe entity [n a speC|f|c non-Ilnltlng exanmpl e, the

list of repo?@mdegﬂﬂ%@ﬁmbﬂﬁa8m8ﬂ3ahmsb@émgyxem@¢ﬁ@ﬂ@tﬂe@m®héﬁﬂﬁwombased on
which log re A arer 352
9 beréaﬁ spé%ilfQ a%l?rgléegl ﬁﬂlldﬁi(ﬁl b&ROLA @h&gs qre edr?]‘%é gl(ﬁcaﬁg%ggg

and/ or 452) to the speci estination. tination
entity can prerpvntml(e ar, @p@rrdt%ON beantri36? amBenddr ktoglnt Spe¢ibed dﬁrsmnaba@k haul

conmuni cat i Ogub%g :ﬂ{el?ﬁst At Ok %?%ﬁﬁgléro\%&er}%ﬁbnrs If'o Otﬂg‘ 0l§k GI{UQQZ ?

Addi tionally and/ ern rve ude a
reporting sch%ﬂmh@c@ﬂ@ymMMmchrmahkepewmﬁyumnehmnhmmmemknstances intime at

whi ch report e to bg prav b epart | e, reports
can be schedﬁwag to oé%ﬂrmn@thﬁﬁré¥?m9Wdﬁ63ﬁr?%gF%FE§§§2mfm%%%h as regqgul ar

time intervateportieg gchedOBES, péichdayspecificencpe mohwinstancet . tymeoat wthicle i nt er val s

Carativel y | Bepenbre oy P LReThim ot e B S leny

Al ternati vel yecuf zﬁp@gurarrrygcmtmeai i@ vad Sudhan reure tilny idthradls (apamte pg dap t 0
occur at irregular |ntervals For exanpl e, reporting schedul e 18 can
provide for PESEFLING 6P Ey@GinPNyE Bysed ¢ normal petyerk el BHYPHG &equest s

from the netw@ins pefiddsl Y1 AB VSR hstwolAbadind, 9EBIas 14AEniGRR batyl BB fi).
correspondlngﬁevent | ogs 812, open explicit requests for reporting by one

or nmore dest PRHEOMHEYREPARE SEwETle B Escan specifydhaf feRerting i ta QequR alrimesutipl e,
reports can RersdNathbeshio rQertt sikame 818 eﬁup%e&e ep%%mgbhﬁmﬂsﬁ@ry at

the UE configured for storing neasurenent |o becones nearly ful
[0074] Tur m B ingeperse I pging requess Bem te regr ok fotlowing geantsha diggenihe

det ecting, % Q}aﬂgn o%@re§p%9&’ihé bt o84 0, bkxpidlel buRstE ¥ Wportlnd 1 oWk T €1 ess

conmuni cati o syst
Or more destlnatlon network entities, or the like. In another example, reports can be

scheduled to occur when a register and/or other memory at the UE configured for
storing measurement logs becomes full or nearly full.

[0074] Turning now to Fig. 9, a block diagram of a system 900 for detecting,
logging, and reporting radio link failure events in a wireless communication system in
accordance with various aspects is illustrated. In one example, system 900 can include
a UE 910, which can communicate with a base station 920. While only one UE 910 and
one base station 920 are illustrated in system 900, it should be appreciated that system
900 can include any suitable number of UEs 910 and/or base stations 920. Further, it
should be appreciated that UEs 910 and/or base stations 920 in system 900 can
communicate with any other suitable entities in system 900 not illustrated by Fig. 9. In
one example, system 900 can further include a core network 940 that can include a

MME (e.g., MME 320 or 420), a SON server (e.g., SON server 350 or 450), an



accordance with various aspects is illustrated. In one exanple, system 900
can include a UE 910, which can conmmunicate with a base station 920. Wile
only one wB20@M1aad one base station 920 are illustrategcirnussywissd00, it
shoul d be appreciated that system 900 can include any suitable nunber of
UEs 910 and/or base stations 920. Further, it should be appreciated that
UEs 910 and/or base stations 920 in system 900 can communi cate with any
other suitable entities in system 900 n&? illustrated by Fig. 9. In one
exanpl e, system 900 can further jnclude a core network 940 .tha gan i ncl ude
a MVE (e.g., OIIAEOBD#NIgRangsqsyent DSl iy Arafl of encgr mosrpieréepijilgs taBIGHC 450)
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i nformation.. 76 i mlarly, base statjon 920.(and/or ong.or nore

ot Lios L ibRad fREEs Sy e fn b Bl it Bt 8555 WRE R can

det ect radi ombtertkinfrabydits@sd vbriRpaidigg@astiooneriidd. € devi ce such as UE 910.
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Base station 920 can further include
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event and/or determ ning |ocation information, an aggregation nodul e 926 at

base st ati onoGABoRilse gt iushat HE V& nBass sdnen 920senfurhRT nepds #MeEtOR gener at ed
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stored at a RLF register
station 920 can aggregate event and/or location information generated at base station

920 corresponding to a given RLF event with information related to the RLF event
received from one or more UEs 910. Information generated by RLF detector 922 and/or
location estimator 924, and/or information aggregated by aggregation module 926, can
subsequently be stored at a RLF register 928.

[0077] In one example, base station 920 can further include an optimization
analysis module 930 that can determine if network optimization(s) would be beneficial
to one or more mobile devices in a serving area of base station 920. For example,
optimization analysis module 930 can determine if a neighbor list associated with base
station 920 should be optimized, calculate the benefit of adding a new base station (e.g.,
due to RLF events caused by lack of network capacity) and/or repeater (e.g., due to RLF
events caused by poor signal quality), and/or perform other suitable actions. In another
example, base station 920 can include a reporting module 932 that can report aggregated

event and location information stored by RLF register 928 and/or optimization analysis



[0077] In one exanple, base station 920 can further include an optim zation

anal ysis nodul e 930 that can determne if network optim zation(s) would be

benefi ci avot200mnesr nore nobil e devices in a serving area/usbodoasasst ati on

920. For exanple, optim zation analysis nodule 930 can determine if a

nei ghbor |ist associated with base station 920 should be optim zed,
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920. [0079] amlcanomrdancmfvmnahomdﬁalam@nUEdﬁl@mﬁi/@Msets&alens@@t| on 920 can

cooperate to ect an d report format L9 OB QL mor e RLF
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| ocation estinat eratiyvel ecord informafion relating to an
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degrees. [ 00&&jon!920avi§ RLStdeR¥@NI2Qn0kr tobgticakauBatorr02Wicad LAopetivplydet ect i ng a
RLF event, can he confl ured to record all |nf%srie(ft|on elating to the

event, such 5§04 IPHRASOR FRYEE @ MR pvealarhProyidrsierqrdd Brukiog 1eqrs
avai | abI e, tﬂ@wblqt@m)hﬂyarﬁﬁg degg@kVing cell, the identi ty of a target cell in
cases invol vi nggradl o link re.establishment, a target inter-radi o access
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prior to failure, or the like. In the event that UE 910 re-enters the

service ar eatheRLE e IRATiopef WE@(&@ gﬁdylableh@e idepty Hf a piivian celhéeridengist cel |
i's accessed @fa tta%@t R\ &A‘Js 1%619& radgoel%%g—%Matﬁﬁﬁﬁnent, a target inter-radio access

technology (RAT) or inter-frequency cell in cases where UE 910 re-enters the service
area in another RAT and/or frequency, channel measurements prior to failure, or the
like. In the event that UE 910 re-enters the service area in a new RAT or frequency, the
time at which the target cell is accessed at the new RAT and/or frequency can
additionally be recorded. Such information, and/or any other suitable information, can
then be submitted to base station 920 (e.g., for processing by optimization and analysis
module 930) and/or one or more entities in core network 940. Accordingly, in such an
example, network self-optimization can be performed based on control plane signaling
conducted with UE 910.

[0081] In a second example, UE 910 and base station 920 (or one or more
entities within core network 940), upon detecting a RLF event, can cooperatively record
and report information associated with the RLF. Thus, for example, UE 910 can record
the time of the RLF event and the position of UE 910 at the time of the event, and base

station 920 can record serving cell, target cell, and/or channel information in a similar



additionally be recorded. Such information, and/or any other suitable
information, can then be submtted to base station 920 (e.g., for

pr ocessi ngolospnt44ai zati on and anal ysi s nodul e 930) andfCr/Usp@9@B7480r €
entities in core network 940. Accordingly, in such an exanple, network
self-optim zation can be perfornmed based on control plane signaling
conducted with UE 910. [0081] In a secogq exanpl e, UE 910 and base station
920 (or one or nore entities within core network 940), upon detecting a RLF
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Further, in phe above i.t can be a i ated that network
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control pl anﬂeﬁdr@)ﬂﬁédlﬁgem{m&&nb@bmeﬂblﬁﬁ a9d Gontld@plensdighalinn 920, and/ or
core network 940. [0082] hird ex base station 920 (or core

net work 940) C@YRCtEED ‘?%ﬁ?ﬂﬂ%?@hgﬁﬁs?ﬁﬂb np adoricrdeters 8- rel ating to a RLF

event invol vigpgzjone Oﬁnﬁﬂm%eMﬁﬁﬂ@th:Jhu@&zoGn%U@hmﬁﬂnpﬁﬂﬂEhﬂw RLF detector
922 and/ or Iocatlon estimator 924 can be utilized to performone or nore
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Accordingly, 1n such an exanp
can be configured to obtaln one or more timestamp reports and/or other RLF event

reports from respective affected UEs 910, which can be utilized by base station 920 to
augment and/or confirm its recorded information. Accordingly, in such an example, it
can be appreciated that network self-optimization can be performed based on IP
signaling between base station 920 and core network 940 and/or user plane signaling for
UE 910.

[0083] In accordance with another aspect, a reporting module 918 at UE 910 can
generate a report of one or more RLF events based on data retained by RLF register
916. In one example, reporting module 918 can provide event information to base
station 920, core network 940, and/or any other suitable entity. Further, such
information can be provided upon request by base station 920 or one or more entities in
core network 940 (e.g., an O&M center, a SON server, etc.), on a periodic basis, upon
triggering of one or more predefined events (e.g., RLF register 918 becoming full, the

associated radio link becoming operational, etc.), and/or at any other suitable time. In



can be appreciated that network self-optim zation can be performed based on
| P signaling between base station 920 and core network 940 and/or user

pl ane si gmel2omgifas UE 910. [0083] In accordance wth apotrhseo@spasi, a
reporting nodule 918 at UE 910 can generate a report of one or nore RLF
events based on data retained by RLF register 916. In one exanple,

reporting nodule 918 can provide event information to base station 920,

core network 940, and/or any ot her sui t 2Bl e entity. Further, such
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additional RLF events are to follow.

[0085] Returning to Fig. 9, system 900 can, in accordance with one aspect, be
utilized to facilitate RLF-based neighbor list optimization in a wireless communication
network. As new technologies are deployed in connection with existing communication
networks, it has been recognized that further neighbor list (NL) optimizations are
desirable. Further, it can be appreciated that there is a growing trend in wireless
communication technology toward SON implementations. For example, existing
network implementations provide for standardized optimizations of network planning
based on events such as call drops, handover failure, new call establishment failure, or
the like. In such an example, network optimization can be performed periodically with
other input parameters such as distance between two base stations, signal strength,
planning tool data, and/or other parameters.

[0086] However, in such an approach, it can be appreciated that the network will
likely not be optimized even after neighbor list optimization as, for example, there may

be a need for additional repeaters and/or base stations. Further, this need may not be



network. As new technol ogi es are deployed in connection wth existing
communi cation networks, it has been recogni zed that further neighbor I|ist
(NL) optiwozat9ansizare desirable. Further, it can be appceaisatsadstssat there
is agrowmng trend in wreless comrmuni cation technol ogy toward SON

i npl enent ati ons. For exanple, existing network inplenentations provide for
st andardi zed optim zations of network plagnning based on events such as cal
drops, handover failure, new call est abl¥ shnent failure, or the like. In
such an exanpl e, networ ptimzation can be perforned periodically wth
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m tigate theinghavat8i04, bt AWBcadknsdid SUERY0 topp@BRLBEV@A®, ansyst em 900 can
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an associated network. Further, it can be appreciated that system 900 offers robustness
to an associated network as a UE 910 is able to report a RLF to the network with a
failure reason and a failure location throughout the entire network without being limited
to drive routes, thereby enabling the entire network to be optimized.

[0088] In accordance with one aspect, system 900 can operate in various
manners depending on the capabilities of UE 910. More particularly, in a first specific
example, UE 910 can be equipped with support for reporting location (e.g., using
Assisted GPS (A-GPS), Advanced Forward Link Trilateration (AFLT), etc.) and a
register that keeps record of the location of UE 910 and one or more RLF events. In
such an example, when the radio link associated with UE 910 fails causing a call drop, a
handover failure, or a failure to establish a new call, UE 910 can record the event in a
register. Next, UE 910 can trigger a location estimation of itself using a satellite-based,
network-based, and/or hybrid technology. Subsequently, as UE 910 continues to
establish the radio link and is in good network health, UE 910 can keep its location and



to an associated network as a UE 910 is able to report a RLF to the network
with a failure reason and a failure |ocation throughout the entire network
wi t hout bworgoditmssed to drive routes, thereby enabli ngpCiiaseswiosmsnet wor k
to be optim zed. [0088] In accordance with one aspect, system 900 can
operate in various manners dependi ng on the capabilities of UE 910. Mre
particularly, in a first specific exanple, UE 910 can be equi pped with
support for reporting location (e.g., uglng Assi sted GPS (A-GPS), Advanced
Forward Link Trilateration (AFLT et%%% and. a register that keeps record
of the I ocat GRLERVER 15 (it sBsbisAITHSY Samaler SuchoReEmagon (€ fess @O xanpl e,

when the radim, Ik rasaag B @shsRirkd iddindioh, balelshicRvm) a9 dacamht drop, a
handover failure, or a failure to establish a new call, UE 910 can record

the event invhcthgninmediaigehinge pEangwepciied neighbrjdist willl elpY Foin testreakft i on of

i tsel f usingug 58! ehd lebiir HABEMoteiiBliBA KaDBSEEh praI b coxREMD I &Pl 09y .
Subsequently, as UE 910 continues to establish the radio link and is in

good net wor kfusden nehyorkjpregnigatioa ank plepning.s | ocati on andthe RLF event in a

register andiuhiseaue o f@OshBle, BYaIo LT O BRLHAN KRS rstakian 920.

Upon receivihg the transterre ormation, base statio ' erm ne
whet her an i l#bnge e, shegyds S AfhTags beiredise thesikegtpb ogcord efthodp¢atiomef p UEs i n
the area of hj i i provi ded
to core net mgﬁﬁég%d g%%r%ﬁ?%g Q\tnegts\’/\%)nr%kad[gl?egg}ﬁ gt %{tél agﬁ fgn%L %&gﬁﬁpﬁ% [ 0089]

I n a second ex@arpitepndgintt @ LEanehe loquihppedamplthipsupyeritndirgra RiEporti ng

| ocation (e.q, i A-GPS, AFLT.. etc.. regi ster that kee record of
the 1 ocat i on st DR6ALRE A 5P oBh S ol B Fhart g e R B G ar s
at a first RLP @uenttaaintr (ast@rihses ahtilcanthecRILE wenRicBurev anths ocdunreseech an

exanpl e, upon. experi enci a vent, UE 910.can record the event and
oatimate I bodit BReasTELE B Biud BBV ER hiss e ToRi SR GRS dE Py er ¢ hat
conti nues unfaillireafn®bhEdr fhltfan@uiebn ©LALY SaticAD20. MELiIOFOUESE eancRbRbudtlsubsequent
RLF event, UE 910 can . | ocatign and cause of . the previous failure

| t he .
in a buffer POEPEAtedH Q@%@‘h%ﬁ lights @ suffigiepigemapigicatig lnksyigihase staiipy

subsequent | yofie afveiRetiQd Ut b kaddep S A @ HbadH doslgonding W the fcgdbd RLF
comuni cation link with base station 920, at which time UE 910 can report

i nf or mati on E6PHRLHBHEFAEOR B0 he recorded RLF event(s) to base station 920.
[0090] I'n a fdobed exanpl ehirddkaffi0, GRO1P& D UhRARD WL DpSHPRPFporkiRE
reporting location (e.g., using A-GPS, AFLT, etc.), a register that keeps
record of thEctipaeEonsies A@E’Sg%@,LTaﬁ@),@a%st@rtth%t ikeaips ozordedthedecagiguPhped wit h
a register t ﬂ@t9lb,ea%95a§e§&951g9ﬁ cafi'B€ eéﬁ[ipped with a register that keeps record of one or

more RLF events and their corresponding causes. In such an example, upon

encountering a RLF failure, base station 920 can record the event in a register.

Subsequently, UE 910 can estimate its location as generally described above. Once a

communication link has been established between UE 910 and base station 920, UE 910

can transfer the estimated location information to base station 920, which can

subsequently perform neighbor list optimization as generally described above.

[0091] With regard to the above examples, it should be appreciated that such

examples are not intended to serve as an exhaustive list of possible implementations that

can be utilized by system 900. Further, it should be appreciated that the hereto

appended claims, unless explicitly stated otherwise, are not intended to be limited to one

or more specific implementations.

[0092] Turning now to Figs. 11-15, various procedures that can be implemented

in accordance with various aspects described herein are illustrated. It should be

appreciated, however, that the procedures illustrated by Figs. 11-13 are provided as non-



nmore RLF events and their correspondi ng causes. |In such an exanpl e, upon
encountering a RLF failure, base station 920 can record the event in a
regi ster . wubeequant |y, UE 910 can estinmate its | ocati orcaasg@oesabs y
descri bed above. Once a comunication |ink has been established between UE
910 and base station 920, UE 910 can transfer the estimted | ocation
information to base station 920, which égn subsequent |y perform nei ghbor

| ist optimzation as generally descri bed”above. [0091] Wth regard to the

above exanpl gs,. it should be appreciated that such exanpl es. are not
i ntended to SBHAG CxEMRIE aélféﬁaaugl{) fpgebls grtocwreﬁaglﬁ E? @tlli%r%ﬁwam 8hY¥ t hat

can be utiligeeb d3yths Rk@MREROecdines.t ReKould Be fEARY bphrEGataPPEEGY ptREMERAt t he
heret o appended cl ai m; unl ess explicitly stated otherw se, are not

i ntended to tHatqoulbealieed aéﬁ@ﬂcabedrmfeén %rﬁé‘%fi’fi”die@:tq falh mithrhatcopnef th 0092]

Turni ng now {Qcblafondddlcidims. vari ous procedures that can be inplenmented in
accordance with various aspects described herein are illustrated. It should
be appreci at B893lhowev &V ith spiseific rferenpede Bigut b g didgrams | 10ttt ilpytratpsys.  11- 13 are

provi ded as | it @ S could be
utilized in Qgg%dtulfgof% I%]QVI%I gﬁlﬁ&% lg@gn%gﬁ Ent%gb{?ysqéés trat eogiEgg%gg%igjr es.
shoul d be f udavinsr(e. ngE@dDh@ethdﬁét Irm@yoré%rmjcwdhloe@%pmth@mmiutﬁe utili zed as

descr bed NOTELAGHE REITAR &8 of fhoclih i diey BEQRR Sfyklg her et o

appended cl al s peC| IC re rence a diagram 1100
t hat ill ustrategcacpgpobedinrieg hoattqoh proiceldungutdizadbyhe H%na@Mg pol i cy

(e.g., SON polic 2 a_devic UE 210) is provided. In
accor dance V\ﬁ%m%{)nﬁ%a%géwétgtan aﬁsﬂmte?%%‘é' d0te illustrated by di agram 1100 can

be utilized f0094]pr ovi d&srlgg aluﬁlswatbsh agtimel Way K Ueaa getimendn path mycaurei ng an
attach proceduye utilized by the UE stablishin cati nW|th an
Sssoci ared. nBthomEoToRGH R e A Bl REa it etedidy FRERIMEGECE V' can
initiate an MMBEREEOE KU IR ndiwdik. aInmﬁéWnipld)MleQQfWMRb@ﬁﬁﬂrﬂ@sa’gﬁ Attach

Request nessage tc)ilgthe EMM | ay a . MVE associated with the network. In

one exanpl e, PPKE® X%N%&H@ét Owggdg%atﬁﬂ%%pa@&%%fﬂ%@ /QNCYGHE 1102 can

i ndi cat e t heqeapalbinstdf SON dnlder Eﬁl\/ﬁﬂ%@ﬂi e wawkrk( Nk, biviher s, #f SON
and/or ENM support to the network at tinme 1104, a notification of

t he capabi | i Bgfifisptiqnd thopapabiith of \%ME anérne@@r# o1 SPdruPRsLap &e FYaged from

the EMM | ayefro@tind ianMyFertaPinb WEW%M1ayy'"'[5hlsrlﬁ)hﬁgdtféﬁt:hrpﬁ tg@dei N turn be
provided to a SON server with the ID of thé UE at time 1106. In response,
at tinme provided to a SON server with the ID of the UE at time 1106. In response at time

1108, the SON server can relay a SON policy for the UE and network to the ENM layer
of the MME. Following the performance of an attach procedure between the UE and
network at time 1110, the ENM layer at the MME can provide an ENM SON Policy
Setup Request for the UE to the EMM layer along with the SON policy configured for
the UE by the SON server at time 1112. The SON policy can subsequently be relayed
to the UE by the EMM layer at the MME at time 1114 using a combined Attach Accept
and ENM SON Policy Setup Request message to the UE. In response to the message at
time 1114, the UE can provide an Attach Complete and ENM SON Policy Setup
Response message at time 1116 to acknowledge completion of the attach procedure and
confirm receipt of the SON policy.

[0095] Turning now to Fig. 12, a diagram 1200 that illustrates another
procedure for providing a network management policy to a network device is illustrated.
In the example illustrated by diagram 1200, an MME can convey a SON policy to a UE
after a signaling connection between the UE and the network associated with the MME

establish a signaling connection.



1108, the SON server can relay a SON policy for the UE and network to the
ENM | ayer of the MVE. Follow ng the perfornmance of an attach procedure
bet ween twe 2ulle/ang3network at tine 1 1 10, the ENM | ayercatustéve/obMB3 can
provi de an ENM SON Policy Setup Request for the UE to the EMM | ayer al ong
with the SON policy configured for the UE by the SON server at tinme 1112.
The SON policy can subsequently be rel ai/zgd to the UE by the EMM | ayer at
the MME at tinme 1114 using a conbi ned ach Accept and ENM SON Pol i cy

Set up Request ssage to the UE.. In response to the ness at tipe 1114,
the UE can p[fotggglde an ARG EIR QS@%IHE fACSENE g@ﬁtfaéiﬂq%'e‘{l%%arﬁe% Bonse

message at ttdﬁ&)eglahﬁtlﬁl@1mkazﬁweﬁ6&gﬁn¢@éﬂaére§sb@iate@wh% @M@ﬁbroma@@@dure and
confirm recel(g of the SON polic [ 0095]. Turning now to Fi a di agram
St Bttt

1200 that ilP noa%f@baﬁamérbyar @cmraéﬂ%‘mede dis JipeEh nagenent

policy 10 a fiRlREKihASONBolics chi IhbShE Gbeided byint MAVEXRHDES 1 blcusbhaked by
di agram 1200, atn I\S)i\/tE can g%rﬁey a O\F%o ?cy}ntto a UE after a63| gngll I ng

connecti on btheddh istifle. thfwcqwgﬁéle\lgﬁ splgacigrebek ¢onnestiph EOTRVE est abl i sh
a signaling RN/PE%&&%LI%Q%@A&BB(E | LOARE B0k ﬁlgm\qﬁmﬁi@g&he a PR, Pr ocedure

illustrated by diagram 1200 can nat time’1 ina server
associ at ed mR@CtueﬁthleeSWg@mnl@l\iﬁ@W@@eéJFsmemiueycan@agfeth@lﬂﬁlaitzeld by a UE to

an associ ate 0 t I|cy can
t hen be pr ov?%tlé?ﬁgb%a{?ﬁ af %E)OH? Onﬁé %Agnig%r%]laﬁtegé\%ed aﬂh&[ﬁg&l idle, the
MVE can pagesubhetnhEaSavseﬂlewsan@smad)thng/IMEnnect| on for an ENM nessage
exchange. i ngly,..At t| , ro agi ng Request
nessage to aﬁ)%ﬂB servs|uﬁgq'tleﬁlt Lﬁéﬁmﬁﬁ?cﬁ I\@@urcﬁm i ‘“nlgala%hl:)(%It:e time
1206. At ti nthetRB8,n thlaexd.ﬂlﬁ)leﬂl’uwﬂr:&ﬁﬂ@rdiagrﬂnﬂm nagjmg)nmxgpmhde@a:tmmeed at
time 1204 by bmtting a Servic the MVE. [0097]
Subseauent ! R pirk Wes e b Sin BT fpaU ot PO SAEERE 1 o t he
eNB. In the spganmlgezahiolwfef SR sbiyip Broaers anth AZO0E at tiee UH 2catd ekichplicovi ded at
time 1210 can omt user gf context. The eNB can lliltl|lze IhIS i nformation
to engage i n°P &PHREY I ﬁé{ HEBeafest Resgpsisy mesegploghodisatiimnlfie UE at
time 1212, aht&k wy%ﬂmew@m i 26, dRliRdbdafth bdrdle MELIEBRI Botkediesponse

nmessage to the at time 1214. Accordingly, as illustrated at tine 1216,
a signali ng BeaEedMHEpe established between the UE and MVE. [0098] After

establ i shmenjggod] t he H{rgPalAVHGRERbLMN BEhNRE Bedrli®cMreR R UMVERAIIME at
time 1216, the MME can provide an ENM SON Policy Setup Request message to the
UE at time 1218. In one example, this message can specify one or more details of the
SON policy to be utilized by UE (e.g., definitions of events to report, measurements to
include in reports, schedules for reporting, ezc.). Finally, at time 1220, the UE can
acknowledge the SON policy provided by the MME at time 1218 with an ENM SON
Policy Setup Response message communicated to the MME.
[0099] Referring now to Fig. 13, a diagram 1300 is provided that illustrates an
example procedure that can be utilized for providing reports according to a network
management policy in accordance with various aspects. In one example, when the
procedure illustrated by diagram 1300 is initiated by a network for an idle UE, an MME
associated with the network can page the UE to set up a signaling connection for an
ENM message exchange. In accordance with one aspect, paging can occur at times
1302 through 1316 in a similar manner to the procedure illustrated by diagram 1200 at
times 1202-1216. Alternatively, it can be appreciated that the procedure illustrated by
diagram 1300 can be initiated in any suitable manner, such as by the UE itself based on

its SON policy.



time 1216, the MVE can provide an ENM SON Policy Setup Request nessage to
the UE at tinme 1218. In one exanple, this nessage can specify one or nore
detai | s ovoth@®/13@N3policy to be utilized by UE (e.g. , eefiustdooossizof
events to report, neasurenents to include in reports, schedules for
reporting, etc.). Finally, at tinme 1220, the UE can acknow edge the SON
policy provided by the MME at tinme 1218 with an ENM SON Pol i cy Setup
Response nessage communi cated to the MVE. [ 0099] Referring nowto Fig. 13,
a diagran113? s provided that illustrate npl e procedure that can

be utilized Ogié%rovi &ipﬁat@&ﬁ@f)@%ﬂlﬁ&%ﬁa1%&%“@3%5@%\»«%“@%%aa%w pol i cy

i n accor dancg indtltcMar iaes1 38308 L4, Sr uddd 28Y BtheXANEI€tec fhihgitRfQcedur e
illustrated by diagram 1300 is initiated by a networ an idle UE, an

k for
MVE associ at BIW@iktPriggfancibieReitiRe &9 thraldE te e nelEotko thedMiisan sunyhaq i ng

connecti on f pVASORNMLERISSRIR PYR RBGESt méBadRGE e AFNA S 1B OMGPORRCT |
pagi ng can occur at 'Itgllg%%s 13026%t6hr02&ﬁ ni?,s algg inasimlar manng@ to the

procedure i | thadifencampynigitage EMMLOOD Legeqd Fsst Repon backitg thefMerataimievel y, it
can be ap Preégd 2@ttﬁzﬁi n{chﬁl%? M@E‘or B{O(P&I%&l'rgsf%ﬂ 'elé%l'r' @?gf‘% gg)ﬁgyo_f q{qu%gggkge%ppanc an be

initiated in any suitable nanner, suc ' itse ased on its SON
pol i cy. [ 00100kn bpprvidheirenttizbViMEhtewht SO serveriaghmb L322 bear er bet ween the UE
and MMVE as i trate ' 1302- , - j tabl e
Fechn quo. 1ol OFBEI ot e <shbEut e aitee B Aon R ARG Ukl P

net wor k, t hetil®/E3 Baman spaoify tepariinENMISON niooggedifieeemt lo0Re pdri¢ch dRetieiest nmessage

to the UE at til 318, res e ..th E .can om"nﬁnicat an. ENM SON
Logged Event P} éggdr %OIBS%GKUE(BO ‘?ﬁ@%ﬁ/ﬁf% eﬁzﬁéqﬁ%ﬁﬁ%t elrﬁpcqrﬁrﬁ useStocrgilre1 or nore
request ed evmnote deogslly Rquespopdrting oftshme loogigednelvgnhaiaaimed hetheREE faraovi ded
fromthe MVE to t he ser.v at . ti 1322. [0Q1 In accordance with one
oot o he et e TR it T L EDpRbRIe e o Re e e § v

reporting of repoi@ reuesiBdneadamiesdllyispectiy@nt ot BGS sptificGiftnBanbbrcpi@vinged from
the UE to the I\/I\/E&te tinme 13i§0d Al ternat.i vel%qe the report request can nore
general |y reffasiessbihehars prgviged Wothe Usrat e 1&8fnt | ogs nmi ntained by the UE

in a predetefopogd ti MR Qg (19; DdiagrihNGe0 & PeoviRA thak BRGKdeskyy the UE). In
one exanple, the report request can additi onal@l(&i\j[sp‘emfy one_or nore

speci fic iteR@mpl BecedwefRrdueridipg & REF denofitto po cRtHRte Gra8SSIGE HER by t he

UE at tinme 1340nctdvBR10A8). hehObRehpiOa Fofhlind Heard @h BYERMidABedviel O ded
that illustrates an exanpl e procedure for providi nql a RLF report to an Q&M
1

entity (e.g. andzpid\ AMiEat Eanesnd 403-1416 in a similar manner to that illustrated by diagram 1200
at times 1202-1216. Further, a logged event report can be provided by the UE to a SON

server via the MME at times 1418-1422 in a similar manner to the procedure illustrated
by diagram 1300 at times 1318-1322. Upon receipt of an event report as illustrated at
times 1418-1422, the network can trigger co-relation of multiple RLF events at the UE
and the network at the SON server at time 1424. Subsequently, at time 1426, the SON
server can report the RLF events in a message to an O&M entity on a periodic basis to
evaluate the need for another eNB and/or repeater, perform neighbor list optimization,
and/or conduct any other suitable action(s).

[00103] Referring next to Fig. 15, another diagram 1500 is provided that
illustrates an example procedure for providing an on-demand RLF report to an O&M
entity. As diagram 1500 illustrates, a signaling bearer can be established between a UE
and a MME, based on which the UE can submit a logged event report to a SON server
via the MME, at times 1502-1522. Next, at time 1524, the network can trigger co-
relation of multiple RLF events at the UE and the network at the SON server in a

similar manner to that illustrated in diagram 1400 at time 1424. Subsequently, at times



core network 940). In one exanple, a signaling bearer can be established
between a UE and an MME at tinmes 1402-1416 in a simlar manner to that

i Il ustratwo 2009/diagr am 1200 at tinmes 1202-1216. Furt her pca/use@gesrseyent
report can be provided by the UE to a SON server via the MVE at timnes
1418-1422 in a simlar manner to the procedure illustrated by diagram 1300
at tinmes 13 18-1322. Upon recei pt of an _event report as illustrated at
times 1418-1422, the network can trigge@ co-relation of multiple RLF events
at the UE and_the network at the SON server at tinme 1424. Subsequently, at
tinme 1426, tﬂ@%ﬁhl% RPN pEY P HEdREs FE gt £ PRSENASISEYE to an &M

entity on a REFINAIEssHRS iSmitRe SURIsbRbE rdpRINGE Do Eiluadngd het feMNBo@ad/ or
repeater, perform neighbor |ist optim zation, and/ or conduct any other

sui t abl e act $'3ReRYOr ERRIEO PP Y Bighbap it eRimizetian; gpd/of sondygipnketheli agr am 1500
is provided {ih@blchéddaghrates an exanpl e procedure for providing an
on-demand RLF refort to an &M entity. As diagram 1500 illustrates, a
signal i ng bel0&4lcan Jarmrg wdiig.dRetidiperamd 600 i PuFided dhagillivvRtessised on whi ch

the UE can s ) r K . : -V , at
res 1502 33T el G EGKER) shEARTLE il ik BoREainkaRol i L

mul ti pl e RLFAedeatam 1900 illvetrayss, amekatmipls netyarb cda ia¢ludcene SONOgIPERting n a

simlar mann . j t A i.agr i

Subsequent | yosat AL SELRH BT Lotk BRTRT A okl Wi HEne et
nessages to thep8Obhhssénparreamd obespdasgnrmBs dgesbdinbone heaSEN server,
Ve e By R LG P SR SRRy Py o
[ 00104] Tur nfafigretto oftgigate A6y calsH @geralprdpd 1630 prpeverdesiobiteatevick | ust r at es an

Various aspelruioag et i dsbo ¢ lbeh a Suirg T e B kb " Ehn

incl ude one REatPRk BssOPAEEHINParkdase fsiluads] MAso 60 acedriaie Gan opt Apbde

bt ai ned as. HORERT 4GS Erer BB aBO0BIS ot At DCUB G: ARG & hat & 11 rst
groupi ng 1608:t&RidiE6R MHaba AANPHsE std@IN 1106 bRGEd RASrcFRED Co@EE LEnEinftiad | ure to
originate new calls, a second grouping 1610 represents nobil e device

| ocations asB83¢PHted with dropped calls, a third grouping 1612 represents

mobi | e devi cgohgsjat i 0@éf@ﬁ&ﬂéiF@és‘?ﬁ-ﬂ}n‘i’btﬁb@BQ?ié@fhaf &l H8SormRM¢h SO on. In
accordance wth one aspect, information relating to groupings 1608-1612 can
be utilized #sotdprcenydtaripwraspectieielprih hereingre ilasitated: chlas purgesas Pon 1606

and/or a neWsifnﬁﬂaﬁft cﬁrexﬂiglpaﬁoffl,rtﬁe Iﬂ@tﬁg(ﬁﬁjoéiég aI‘erﬁ(ﬁown and described as a series of acts,

it is to be understood and appreciated that the methodologies are not limited by the order
of acts, as some acts can, in accordance with one or more aspects, occur in different
orders and/or concurrently with other acts from that shown and described herein. For
example, those skilled in the art will understand and appreciate that a methodology
could alternatively be represented as a series of interrelated states or events, such as in a
state diagram. Moreover, not all illustrated acts may be required to implement a
methodology in accordance with one or more aspects.

[00106] With reference to Fig. 17, illustrated is a methodology 1700 for
providing an event reporting policy to a device (e.g., UE 210) in a communication
system (e.g., the system illustrated by diagrams 202-204). It is to be appreciated that
methodology 1700 can be performed by, for example, a base station, a network
controller (e.g., network manager 220) and/or any other appropriate network entity.
Methodology 1700 begins at block 1702, wherein a UE with network management
reporting capability is identified. In one example, a UE can be identified at block 1702



networ k. [00105] Referring to Figs. 17-22, nmethodol ogies that can be
performed in accordance with various aspects set forth herein are

i Il ustratwod.2oddhithe3 for purposes of sinplicity of expl aratriuspgostobeass

nmet hodol ogi es are shown and described as a series of acts, it is to be
under st ood and appreci ated that the nethodol ogies are not limted by the
order of acts, as sone acts can, in accqQrdance with one or nore aspects,
occur in different orders and/or concur 8nt|y wi th other acts fron1that
shown and descri bed herei For e skilled

inder stand alticbbED l%lall%@rogdﬁ?m@ayﬁ&gg%&wr TR e}@e\v%‘%

represent ed AddiBomdlyiafFo0ditctnati@ly, ab@loBdmataat@snt ApoRin@RbSity SFUANE 8 den a
state diagram_ Mreover, not all illustrated acts may be required to

i npl enent a WERdOMRYEVics lRerEPHRihe shipgterisgpreofdhe %raéd@sbve%&Ysothe[roonLoa]
Wth referengg §Riafsifeand 7, 1llustrated is a methodol ogy 1700 for providing
an event reporting policy to a device (e.g., UE 210 g in a conmuni cation

system (e. g. [001%d systl\@Pﬁ ﬁ1'?1@F§<t1r7§ﬂeﬂdeWH@Em{!ﬂPhEﬁ$ Mpghcy 2A1f) that t o be
appreci ated fph.sRERNIN ¥enjcs7tgq dﬁ)‘i"t%@@ V\ﬁ)‘rBE QH%QuIQYO bd v?fhz@ci(ml: ¢r a base

station, a network contro nager and/"or any ot her
appropri at e nlentifsdlat blnek 1@2 IS\Xétlhtf@d}l bwcmdme W@Qlonfsasaﬁct,tﬂvet@klnﬁlmlzst ofvher ei n

a UE with ne i i I n one

oxampl e, . O tHor AR e GEROK! e ERRBAL Ll htgh Bl bixBhion 7, PTE

provi ded by tallerc UKL By red]. )oonqcxasmorc:ummm pedsromenth (dcg ttheswBimeragl dfi tranemal | y

Mhferred fr ol SR RO AAEDRL A RR ShP el Bl sC andr or by

an?/_ ot h(er apmllempress af ellreanisch % Uﬂi?ic]ntnmect }mrgé artai(l;cﬁ?/imﬂntg(&éus far ? I’Jﬁpd?tt’g ngt

policy (e.g at i.pcludes definitions.of events to

Faport and 2t BEERT IHESCRENFEYe B eeqiBrne ZEaoBy R ERY | od at

bl ock 1702 i gsodieed with @dfined BveatCAicH anygeddtérinihea figheaspeek, tiyattiald n the |i st
initi an i ncl de one or pore | ure even r dwar e

of definitions faj (e.qg.,. h

failure, conﬁaéﬁcf POPELY ST e, ftperé)@ém)lme%ﬁ@yef S%tfl%ﬂ%ﬂééla%ee@e asur ement s
(e. Q. rreaSUfcmmﬁltgaoggﬁngtdfa&§éatfsve BRI ordREiI) IRbAEIxamMBROME eSrtiased by a UE),
netvvork tOpOWg%quél nf or mati on identities of cells to which a UE is

connect ed deificd @%1?19%1508 & rthgrinciudgene gk org diggpostige | j ke.

Further, thepgghrdtith® (CRHERA& th¥espRGivOFepbRS.€ tines for reporting logs
associ at ed with defined events, such as predetermned tine intervals, tine

interval s bal9#08n netUnsnidenbiveiefgeparingpopiey fodusntilireddyti sl B riblegk 1704,
substanti al | yyjrReddfh&li¥ation of the reporting policy can be established between a

designated network entity to the UE at block 1706. In one example, a reporting policy
can be provided to a UE at block 1706 using control-plane signaling during the
establishment of a connection between the UE and a network in which methodology
1700 is performed, which can be accomplished via an attach procedure, a paging
procedure, and/or another suitable technique. Alternatively, it can be appreciated that a
reporting policy can be provided to a UE at block 1706 at any other appropriate time.
As another alternative, a gateway node and/or another suitable network entity can be
designated at block 1706 to provide the reporting policy to the UE using a user-plane
bearer between the designated network entity and the UE. In one example, a bearer can
be established between a network entity designated at block 1706 and a UE such that the
designated network entity and the UE can interact via one or more IP application
functions.

[00109] Upon completing the acts described at blocks 1702-1706, methodology
1700 can conclude. Alternatively, methodology 1700 can optionally proceed to block



foll owi ng | oggi ng of respective events, or the like. In one exanple, the
reporting schedule identified at block 1704 can further include one or nore
di agnost iworre@surasents to be provided in respective reporius200000u468] Upon
identifying a reporting policy to be utilized by a UE at block 1704, a |ink
for conmmunication of the reporting policy can be established between a

desi gnated network entity to the UE at hlock 1706. In one exanple, a
reporting policy can be provided to a U Oat bl ock 1706 usi ng control - pl ane
signaling during e establishnent of a connection befween the UE and a
network in mmoéhWﬁa?lﬁaa%Prdaeﬁe T9PO8S 'S ri?éWF@FrPr‘é‘dhe%ﬁ%WL‘é%ﬁ ligef4cconpl i shed

via an attac Oﬂlﬂﬁfgeweﬁemﬁg PARY Rels BitaTiSEbdaeblo@N 08 lac RAA @ sail bRt e
technique. Aternative it can be appreciated that a_ reporting pollcy can

be provided PYick M@t@éola%&wof?@%leaﬁora ¢ gt Hesk IIppropsraiimedveikne. As anot her

alternative, éﬂﬁﬁ&ﬁ%@yéﬁﬁﬁ%d%aghg{wﬁﬁﬁhﬁ%bﬁ%%&@@k&mﬂ@&wﬂﬂ&mﬂﬁb$ty can be
desi gnat ed a? bl ock 1706 to provide the reporting policy to the UE using a

user - pl ane b@ati@m%@tarvb@ﬁkm@ caémcgﬁatfewm@pmd&usmmwram@Odlna UE. In one
exanpl e, e?fan%Poﬁlﬁrﬁﬁatn?e?r ah d RELYGER Hm@atﬂ)ﬁ e BRL bMedEST gnat ed at
at ESI gnat e

bl ock 1706 a a UE suc network entity and the UE can
i nteract vi aredme thy oqgpirence Pf@mme@ wagdddry thaHEt Asasothdr@Ragg}, oppoiratonpl et i ng

the acts des&trbl&ﬁch% ca]?ﬂn?cq@_}%%@(% ot Qn%{mtgﬁ% {)Ql%/oqgé/soarég(%n ?%ﬁhéeﬁ% h@de

Al ternatively, nethod rocee
wher ei n one onwnnnb:MEpmptkrwmmnga@émvﬁdniwbmmﬁhemﬂﬁnaOMWMﬂnhwaumlnk for

provi di ng the Qr i ablls ed at bI 706 ccordlng to
sai d reportlnﬁ&ﬁ O%@ﬂﬂﬂgﬁﬁﬂﬁxW%génTg% AR P %e Ig%ﬁ%?hg %Fock 1710,

wherein netmmnhbmepﬁmﬁmmmsemﬂ$b®pﬂﬁmmaﬂdbhﬁkedunt | east in part on
report(s) d at pl 1708. zat| at bl ock 1710 can i ncl ude,
For “exanpl o 4 a; et SF§MPEE o BlPRISS S AT mafetis = B Hon it or o
utilized fOFpI@@d?mw"IIMé:lh(bd@[bgWIB(bU ctahtbey&fcbrme@bgdefbr dx@mpROMCRcdshpoigceur rence of

failures Iog ]gdpthe UE, anot her exanple,. optim atlon at block 1710
can |nclude Srip m@gﬂgq%ﬂ@ﬁﬁ@n BRAZY OHIGE? Fq¥@?dﬁ? dgviFet r equency, ti ne,

code, or theMecthsBolbgy Nw%églhﬁatm&kg@@ﬁwﬂl%m%f I%fjtﬁiﬁg lich mwﬂrwlaémqaal na
network i n which met hodol ogy 1700 is perfo I n additi.on, is to be

appr eci at ed VR4t 1dgiificgdt Néfft %t&ilqcsaﬁ% Hpt ﬂ%rwqddﬁ@thebfm YEjeidse rIf teldd at
bl ock 1710. [Q@d ]ﬂcﬂagﬁg%rocé&ré #\/EgJSatﬂa@ﬁl@%rd%ediﬁé Radelaaey b}%ﬁ%rahpfoomg' ng a

network reporting procedure. %Y can be perforned b
égg(? gdilaek 18Qp to page the UE. Upon completion of paging at block 1806,

exanmpl e, an be#
upon determining at block 1804 that the UE is not idle, methodology 1800 can proceed
to block 1808, wherein the reporting policy identified at block 1802 is provided to the
UE. In one example, paging at block 1806 and communication of a reporting policy at
block 1808 can be combined into a single action upon determining at block 1804 that
the UE is idle.
[00111] After providing a reporting policy to the UE at block 1808, methodology
1800 can proceed to block 1810, wherein a report to be provided by the UE according to
the reporting policy is identified. In one example, a specific report can be identified at
block 1810 that is to be provided by the UE according to the reporting policy provided
to the UE at block 1808. Alternatively, the identification at block 1810 can be more
generally directed to one or more reports that are logged and/or stored by the UE at the
time of identification. Methodology 1800 can then proceed to block 1812, wherein it is
determined whether the UE is idle. If the UE is idle, a paging procedure (e.g., a paging
procedure as illustrated by diagram 1100) can be utilized at block 1814 to page the UE.
Upon completion of paging at block 1814, or upon determining at block 1812 that the



net wor k managenent entity, and/or any other appropriate network device.
Met hodol ogy 1800 begi ns at bl ock 1802, wherein a reporting policy to be
provi ded wo 28097443 i dentified. Next, at block 1804, it pcs/udedosnsissed
whether the UEis idle. If the UEis idle, a paging procedure (e.g., a
pagi ng procedure as illustrated by diagram 1000) can be utilized at bl ock
1806 to page the UE. Upon conpl etion of Qaging at bl ock 1806, or upon
determ ning at block 1804 that the UE i Sinot i dl e, methodol ogy 1800 can

proceed to bl ock 1808, erein the reporting policy jdentjfied at bl ock
1802 is provPEéﬂnqtadolWée%Plogﬁl eca%;e%ﬁfﬂd 9%1831@1%»3 Crin SeAceRBBE and

comuni cat i ofiefficd af IBEX 1910 @rddSdics¥d BbmRhOCK. HBHB ckafplDPasiaghi s i nto a
single action upon determ ning at bl ock 1804 that the UE Is idle. [00111]

After provi ditg 2ad Fapei) heflegbpiogk 1 §1§ cambe eambieddntg @ringBastiontRodol ogy

1800 can prog&ghidife RlbRsk 1881Mat MOBES 1 M&Rﬂ?ﬂrofog%(?&ﬁﬁcaﬁ"[&Ylicgﬁqud&étt he UE
according to the reporting policy is identified. Tn one exanple, a specific

report can beloglEH®| Whasein sepop(sperk obgmed fraetthg YE iprepironpg ovharsguepiys)t he UE
according to,Lhe.LeRRT&idg policy provided to the UE at bl ock 1808.

Al ternatively, the I dentification at bl ock 1810 can be more general ly
directed to H9&124r norég.n8por flev thaatamafe naygelbeah?)0der kegngehdy t he UE at

the tinme of | L ' 0 e bl ock
1812, mherei#8§$B%éh%@%&?ﬁ?ﬁ%%&aﬁggkg%%?%gg%Eﬁggn%gﬁ%?8§$&%ﬁ%%g§is idle, a
pagi Bg pr o?:emliécg 2(®. ¢Msthaloppgyil M) qande edﬁmmediby,ifbﬂ axsmnplat thdrrhiyaldie?iges am 1100)
can be utilize ock 1814 .t o page the UE. . U C Lon o agi ng at
b ock 1814, Grfoh aararrtm s st Sugor At (R T fhsfts b .

met hodol ogy #8801 ®Wanwinraa er dvenolid hotkrep&iibg savb@rieam réchiged Eparatngsyork

identified af block 1810 are requgeste rom:t . In one exanpl pagi ng
LDl ek L8 ke nfir e B O Casreks 055 RO Nt 1) o xS, A et 0"
si ngl e act i orctlp@rut 8k 902rvan theadde bhOGK I8 idithdk of igndeldied el @ltsethat

Met hodol ogy 180Q.can .t hen concl ude at bl ock 1818, wherein report are
obt ai ned 1 ot uKZ G he8gyREe A4t oRally @églfe(r%%twﬁlﬁoﬁerea?mﬁf %9&1&5@%16.

[00112] Fi g. reb@védsat Blobk 0¥020HaR elcaiifyAfmed aRRIBIOAP@GY isk9 8O cdmatctbog@idg and
reporting a network event according to a network managenent schene (e.g., a

SON pol i cy 2hyyrmafpn lRbesryled 060°Ean be perforned by, for exanple, a

term nal devjgggrfje- 9. NWEaZhOk @04/ B oMol bPEleviipADINEn NREMBIHo SN i LY.
Met hodol ogy 1900 begi ns at bl ock 1902, wherein an event |list and a

reporting sch¥§us monifased: ddenitpaiag ptrldeskd SRk eandnraudee fog examme etgrmpaingor k

manager 220 @ﬁetﬁer%ﬁﬂr&%lc.hﬁ&. g}@) usiﬂgrh Rli&e ‘aét@&&‘ @1’2),%Btaﬁl\{1’f‘gr1toca!tii0§ bnd/or
network topology information (e.g., via a location monitor 614) and detecting changes
thereto, identifying communication resources, transmit power, and/or other operating
parameters of the device performing methodology 1900 (e.g., using an operating state
monitor 616) and observing changes to such parameters, and/or any other suitable
operations. At block 1906, it is determined whether an event has been detected (e.g., by
an event detector 610) based on the monitoring at block 1904. If an event has not been
detected, monitoring at block 1904 continues. Otherwise, methodology 1900 continues
to block 1908, wherein information relating to the detected event is collected. Such
information can include, for example, the time of the event (e.g., as determined by a
clock 712), resources in power, frequency, etc., used at the time of the event (e.g., as
measured by a resource analyzer 714), location and/or network topology information
observed (e.g., by a cell state monitor 716) at the time of the event, channel quality
and/or other diagnostic information (e.g., as measured by a channel measurement

module 718), and/or any other suitable information.



recei ved at bl ock 1902 can include one or nore definitions of standardized
events that are utilized within the network. Additionally and/or

al t er nat iwel2gg9/@a7448porti ng schedul e recei ved at bl ock 1902/ usaev9iosaBs i fy
times at which reporting is to be conducted and/or information to be
provided in reports. [00113] Next, at bl ock 1904, the operation of a device
perform ng net hodol ogy 1900 is nDnitoreg. Moni toring at bl ock 1904 can

i ncl ude, for exanple, determ ning wheth ¢ failures occur (e.g., by using a
failure detector 612), obtaining |ocation _and/or network topol o

i nf or mat i on tﬂg.?lj!l, vi /P90 CHBRIFTE AR @ea?ﬂt@ﬁasblaﬂﬁdl98§ﬂ%%ﬂew g&ﬁg%es

thereto, i degdicoddling £ SIFEK N 1O h&@Bin LS ALHIGE SollcklcaBBBTbdk IDOVRIrepctddior ot her
operating paraneters of the device Perform ng met hodol ogy 1900 (e.g., using

an oper at i ngth§PeMe ks8R leaEporin d Qseardinaly thhiengdias tdedtie ey ters,

and/ or any oper 1Rl [pRLErdARE Wath AR Bspedl rePbrRan BOPGwidkd adbioiabed 3 ned
whet her an event has been detected (é by an event detector 610) based

on the noni t & A@noae PRGNk Eigstinpfiong fe. £ viSART BRIENAHIODS Hlde At AheoR BI0E

moni toring afhl %&f%PQAm. LY CShed oS W Ql ogy 1900 continues
to bl ock 1908?’mﬁ%ré|n in?gﬁna%gonerg%gﬁ%hgﬁtdmgﬁgﬂggt%cted event is

col | ect ed. SIMOKISInf or Matiiemtodag 20ndhudesd if aothex mpthbdology900 ffardoggingt he event
(e.g., as determ . i r y, etc.,
ised at the. P ARk QLA ucldthe | FULE AR Shene, RENEREY, O
714), | ocat i gppramdddohat methudplogy 29l ceg e parfoomedaby, dor calosgle wedE @sl/gr.any by a
cell state nppnitor 71 t the. .ti f, the nt, chan ual ity and/ or
other *d agnost e piapBithaftval by, Mediaolsdf Gy AT 00 Bl of rvent
nodul e 718), ea@nddddinit@nYisteinhesctdibdsadibted modsoremehis are. ik@dkd4 At block2@dnpl et i ng

the acts described at bl ock 1908, th ogy 1900 .c concl t .bl ock
1030 her o frehdre mkpram Tt sl o i brdamers Vhus g ol vig

net wor kK ( e. gdeterB¥ned WiRthef @p8kchalefifkO) tlaceortdieMytidolidt hes dce@eddt Mn@clsshedul e
received at block 1902. In accordance wth one aspeq% reﬁprt%,can be
provi ded at BYegLhes fgtmwrbedoﬁlsasa%en}%fraéb}?ﬁ%&%‘%“épmﬂﬂ% lirpatiygly BiHdS (e. g. |

report desti paérhPRd 283163k 2006 AV sith aRV &t hdsRSurfel S@bth ®ILPL0dMELNHBRAT t | NY
schedul e (e. report schedul e 818). [00115] Turni n2§H 0

. to Fig. 20
i|lustrated P@lwﬂ%rwwqq@%wawm@ wetsimadg gkl ﬂatrté‘%)gmﬁ Phge net wor k

events accor gifgid@mmel &) MRE KcdiREASIIRRD0SG S Myced.t IS tO be appreciated
t hat net hodol ogi/(dzooo can be perforned by, for exanple, a UE and/or any

ot her appr opHi0 net WoRRwisgtageg av0Rode lasgyd REUDatssiorsspardipg ke 2002,
wherein an eé/\geflio ?E%% ghéc%hck ki ROiaRaSRiw idSRPEl A GnfEasur enent s are

received. At
Accordingly, methodology 2000 can proceed to block 2010, wherein it is determined

whether log reporting has been requested by the network (e.g., as illustrated by diagram
1100). If log reporting has been requested, methodology 2000 can conclude at block
2012, wherein the logged measurements are transmitted to the network in response to
the request. In contrast, if log reporting has not been requested, methodology 2000 can
instead proceed to block 2014 to determine whether a reporting schedule has been
provided to the entity performing methodology 2000. If it is determined that a reporting
schedule has been provided, methodology 2000 can conclude at block 2016, wherein the
logged measurements are transmitted according to the provided reporting schedule. If,
on the other hand, it is determined that a reporting schedule has not been provided,
methodology 2000 can instead return to block 2010 to repeat the attempt to identify a
request for log reporting.

[00117] Fig. 21 illustrates a methodology 2100 for detecting and reporting a RLF

event. Methodology 2100 can be performed by, for example, a terminal and/or any



the set of neasurenents received at bl ock 2002 are perforned. Next, at

bl ock 2006, it is determ ned whether an event defined in the event

defi ni ti omol2o@11has occurred. |f such an event has not ecTwseed37433
measur enent at bl ock 2004 continues. Alternatively, if it is determ ned at
bl ock 2006 that such an event has occurred, nethodol ogy 2000 continues to
bl ock 2008, wherein neasurenents that re made at bl ock 2004 at the tine
of the event determned to have occurred3at bl ock 2006 are | ogged. [00116]

Following |l o at .2006, t r ion corre ndi to the
event can begtg%r PHORHath 4R OF eéme ag@gleﬁg &"5@1%?% block 20 Wa?rfi
manners. AcCRLHid@kdtted (BE. NBEOR DO WetEAOD 10RMVIBhOERES 4100 BinQGksedtbhdy wher ei n
it is determ ned whether |og reporting has been requested by the network

(e.g., as ilPigsterat paclnyl0di %W@Wf@mnt infernaggn ?@(Rfrl‘?an@“ REEMBES

requested, ngrLhadpl-Ra¥e %QQQREﬁaeteaéMt%%kéﬁoj)de%c%y%Q{JL% deeer g the | ogged
measurenents are transmtte to the network in response to the request I n

contrast, iflocgipnecetpoaten Hd. lenscinsiy) bdethodelgeedti8¢an ther Pbide gyblo00 can
i nstead proceg {n rQh‘?l‘Eekev%QL}rrffof R &L R ﬂ@ﬁ 156}ra'f1§£}195(; 'E[J wehedul e has

been provided to the entity per orm ng mnet hodol ogy 2000
det er mi ned t tvaortiag meddle Pidg schedul e has been provi ded, net hodol ogy 2000

can concl ude | ock r t ransmtted
accordi ng to“ﬁ%éﬁprovﬁégégié%gggﬁ Q2=ﬂﬁﬂggﬁgﬁg¢gg bﬁﬁgﬁggﬁgk%ﬁgnd it is
det er mi ned t repbrtiag a&wretvemgs ﬁudmxachdl ddttagology 2298ean be parfodieed bméchrhodol ogy
2000 can instead,return 1) ck 20 epeat the atte ntify a
request for P amp}ee%é?stelsﬁdon T‘tﬁlgoff‘ﬂ tIllger Sugaﬂe I&i %ré(td%ll eeslv[eat%)rréeot1 (# 2ﬁ((?;gy 2100
for detectlngmam@nmepbﬂikmg wmamEaQﬁ@nidm&hmhagobpgy&ﬂl@@mna%ﬁbe per f or med

by, for exa nal nd/or any ot her a riate wor k devi ce.
Vbt hodol gy Sirabe et 200G sRgel o EruitR 5 PR B BRika (o o by
a RLF det ect piforfhd@)n anh Nee@dnagtorddi0a mﬁeorwbaaqngemtthwplr aaere 4t0 bl ock
2104, wher ei vent information and/ | ocat.i on | nf or mat.i ?n is recorded

RLE
relating to Qlﬁ%kﬁ? (@&t Bet BYF 4Ftegpiotk o5 ¢ a‘(“@l qtimatgy 2. pRecHE¥et or or a

| ocation est M¥BLAs10S1200RSMER hio¥&li¥d blo&EI 08I QEY indd@RticRrtIding R wencl ude
at bl ock 2106, wherein the event information recorded at bl ock 2104 is

transmitted REFdetected af block @07 ie isegivadiemeat jasgpne polpleidsyioa(fra WG 9HExt to

Fig. 22, anoibaraiRicRoSG, a@YnrRioh SdcorliRl 8AJ1bRD 20N ehd BPRAFShRGoRA RLF event
i's |IIustrat ed. Met hodol ogy 2200 can be perforned by, for exanple, a base

st ati on and/ ectagthat blogle P2 fre 2dsragats {avor v dlergRiesationmadsled2eyy 2200
Methodology 2200 can then conclude at block 2212, wherein the information

aggregated at block 2210 is reported (e.g., via a reporting module 932).

[00119] Referring now to Fig. 23, a block diagram illustrating an example
wireless communication system 2300 in which various aspects described herein can
function is provided. In one example, system 2300 is a multiple-input multiple-output
(MIMO) system that includes a transmitter system 2310 and a receiver system 2350. It
should be appreciated, however, that transmitter system 2310 and/or receiver system
2350 could also be applied to a multi-input single-output system wherein, for example,
multiple transmit antennas (e.g., on a base station), can transmit one or more symbol
streams to a single antenna device (e.g., a mobile station). Additionally, it should be
appreciated that aspects of transmitter system 2310 and/or receiver system 2350
described herein could be utilized in connection with a single output to single input
antenna system.

[00120] In accordance with one aspect, traffic data for a number of data streams

are provided at transmitter system 2310 from a data source 2312 to a transmit (TX) data



can begin at block 2202, wherein a RLF is detected (e.g., by a RLF detector
922). Met hodol ogy 2200 can subsequently proceed to bl ock 2204, wherein RLF
event i nfwormidam4and/ or | ocation information i s recordedrnsbawiosys3t o t he
RLF detected at bl ock 2202 (e.g., by a RLF detector 922 or a |l ocation
estimator 924, respectively). Methodol ogy 2200 can then proceed to bl ock
2206, wherein information relating to tgﬁ RLF detected at bl ock 2202 is
received fromat | east one nobile deviceg’(e.g., UE 910). Next, at bl ock

2208, the informatiQn recorded (flt bI ock 2204 an the i nfor matl on recei ved
at bl ock 220@0&?5%0%3 éPP%Eixa(I&’ each taéﬁe%%né Gedrnspitad ¥4826) .

Met hodol ogy r<R0tietantig lant@mcmmeAadm&{agy kl")zazﬂtgpromgdr@Bm tdnGoiik,0r mat i on
aggregated at bl ock 2210 is reported Vi a reporting nodul e 932).

[00119] Ref efPiy aﬁ*fbwerléavmafﬁcz@ta fgr ?ﬂ%é@éa aﬁre&@%taaﬁeq M AR Al exanpl e

Wi rel ess compyphgaidan fﬁﬂ’&%@f@sﬁe@% dait SRhG UI@EI’ t@'ﬂ%vﬁ@‘%@@éﬁiaﬁeq&%é)‘ad
herein can function is provided. In one exanple, system 2 is a

mul ti pl e- i npeampin thegpéedslatagon cacmiaipytregyigne then Ibatnu tméqxedjéfsth aﬂ@trdawsm tter
system 23 10 t (however,
y LGEORD g%n}zlqgg o amﬁﬂ &8Gn bé, fms&%{glg yan 8{a{% uﬁ%fﬁqf

that transmtter syst recel’ver system 2 so be
applied to alsrpmcmsed mpiknownmgameeroﬁu@hﬂr thypilas dataher & used ftageccexasyplen,
multiple tra J one or
nore synbol i reans aﬁé‘%@@qeﬂ%ﬁ%@nge ?E% r?gg t%ﬁ@mﬁ{e?%),sgg? %312,%%@%%@%%% ion).
Addi ti onal | ypllqttanckctudad datbé)ramhrd@tals&bzenicanhatmmpmdt(ge Lﬁynfoohmwned)ttasedsyst em

2310 and/or recei SYS 2350 descr }%9 d in
connecti on V\nl%?‘lpal%ullaﬁg Oecmglugn“c?el?o&s% n%l CL&%E? ehna tseg Se eC 0120] In

accordance whurbachnespasivedata sttreraaf ihiocded &t [ofide madtnurdneymbéls dmtcaest reans are
provi ded at transmtter Y, tem madta source, 2 12t a transmt
(TX) dat apr oB¥8¥ d%rai%c P 8‘&‘1‘@“18&‘3?&% or eé‘%& Fyieameey B%ﬁ?t tl?én be
transmtted ms@udliongmpRahddvm aﬁaﬂ/@ﬂpﬂawfﬂecasbt F00Rsc233%. Addi ti onal ly, TX data
processor 23 14 can fQrmat, encode, {1% interleave traffic a for each

data stream HWOLAY on Aleyhrtodelaion syawals by lldatngean @o &amfvzﬂegt

respective dﬁﬂo@es&tr@@@(m\xlhﬁbh%ﬁlﬁfrth%l%r@ée@é/ﬂhgﬁloﬁﬁldﬁ&l §aibals éégw fw@F@Myrml e, the
coded data for each data stream can then be nultipl exe W t h pil ot data

usi ng OFDM t EEARIMD 8Eocestiie? 380 rat themmpravidemViyaodulasion syxabg) pecamy tkNown dat a

pattern that tra@cm&@ﬁz@@qlré%h@smomma le, M &di8&civel B2oRbah Rlecid@t @ can be
used at receiver system 2350 to estimate annel response. Back at

transmtter aiddireqerpresetiveEmhpl stiepn eqEey 16¢ pustor afpde yupedigaals aEadr each
data stream ﬁ‘ﬁ@c@@er Maﬁtﬂ?eq fﬁl'the? cond?%'ﬁtegg, EEF}RH?PﬁueE%ﬁ& Qpconvert) the

analog signals to provide a modulated signal suitable for transmission over a MIMO
channel. Accordingly, Ny modulated signals from transceivers 2322a through 2322t can
then be transmitted from Ny antennas 2324a through 2324t, respectively.

[00122] In accordance with another aspect, the transmitted modulated signals can
be received at receiver system 2350 by Nk antennas 2352a through 2352r. The received
signal from each antenna 2352 can then be provided to respective transceivers 2354. In
one example, each transceiver 2354 can condition (e.g., filter, amplify, and
downconvert) a respective received signal, digitize the conditioned signal to provide
samples, and then processes the samples to provide a corresponding “received” symbol
stream. An RX MIMO/data processor 2360 can then receive and process the N
received symbol streams from N transceivers 2354 based on a particular receiver
processing technique to provide Ny “detected” symbol streams. In one example, each
detected symbol stream can include symbols that are estimates of the modulation

symbols transmitted for the corresponding data stream. RX processor 2360 can then



on a particular nodul ati on scheme (e.g., BPSK, QSPK, M PSK, or M QAM

sel ected for each respective data streamin order to provide nodul ation
synbol s. wo 2omeriexanpl e, data rate, codi ng, and nodul at ipom/Usesoo@ans dat a
stream can be determ ned by instructions perforned on and/or provided by
processor 2330. [00121] Next, nodul ation synbols for all data streans can
be provided to a TX processor 2320, whi%glcan further process the

nodul ati on synbols (e.g., for OFDM. TX°M MO processor 2320 can then
provi des Nr nodul ati on synbol streanms to N r jranscejvers 2322a through
23221 In oneP@%ANHIE bR et hapr By gomedihtPecinigleayie BRbcess a
respective sydb@hg sdchettb®s RAKRY HERMAD focOler IR @RAGbOLcos PRl diach
transcei ver 2322 can then further conditionﬁée.g@E a Iifé, filter, and
upconvert) t Heamndhey theingersrsing by Bk stacefeor2 3D ean C@@g&v@ﬁ [y ethat abl e for
transm ssi O”p&Me@wamgfb@&so&Q@ﬁm Tli¥te pNedssoBYh 3t efssit@pal s from
transcei vers 2322a through 2322t can then be transmtted from N antennas

2324a t hr ougtysespdtl 0. REgpeqessoy i) cap adhitpplly progide progessedesywbphstrgpios ter
aspect, the fpapnspibigd nodul ated signals can be received at receiver
system 2350 by NR antennas 2352a through 2352r. The received signal from
each ant ennal0®35% can Ie hesardercepritvind@sbetio the ebpwet iespensercatimde suwrated2354. | n
one exanpl e, iV, C i 5 . j amplify,
and domnconv% ?ﬁqﬁ&%ggigg?f@%bggggFU%%“@? §PP%§P%%?§5%3EE%E%%W8?tioned
signal to pralusdpowanplebschaagedmbdudatiop races sdsnehendanphesppropyatovi de a

cor 1 espondi ng. i ORI eSS WA Rho L 53 o AR MM PUOESREQN, 2360 can
then receive and process Yhe fecéi ved synpol” streans TFrom
t ranscei ver ssi2Bo4 flrasedploysignap@rioisethdiinteréeaicy edtiop (NGRS sf thg déteadthi que to

provide N "detected" sypgbol stre . I'n one exanpl ach detected synbol
D peam can | RETEHEapREBR e 2t et heRarsE Ses SBEU BTSS! o
transm tted foarprbdissot 03702 9P oNixaGpRARE psdceQaN 36BN PHIOHESSQI 22Baf@n can

nbol stream at |east _in part by denodul ating,

t henprocess each sy 9 .,

dei nter | eavi HEHC: tY AU BHMAL o dh Rt eaRSYNBEIY LTt dARTtYT PeCi?Br traffic
data for a cges %Qﬂedhdiﬁelfé?aft@iniﬂrﬁl@@dﬂ(Cﬂ)y&hicﬁBﬁld@)ﬁ‘%lﬁ@@iﬁfdﬂﬁatmﬁ ERAr@ih@cessor
2360 can be conplenentary to that perforned by TX MO pr.ocessor 2320 and

TX data pr octssppmanicatipndink ppdipisths fecalyedsdpéa wigtp 3 Thip infrrpaipheandadirder 360 can

addi ti onal | yrpeoiidle t@'df)@ﬁﬁﬁ%gNRy TROLSBlah @R M e (hRocBssEdbPa $iMktadp@4ssof 00123]
I n accordance with one aspect, the channel response estimate generated by

RX pr ocessor 233emoddzchly ymedulpter Hpfeonditigipdde/transeeiveis g &adhieagat t he

receiver, 2354r, and transmitted back to transmitter system 2310. In addition, a data source 2316

at receiver system 2350 can provide additional data to be processed by TX data
processor 2318.

[00124] Back at transmitter system 2310, the modulated signals from receiver
system 2350 can then be received by antennas 2324, conditioned by transceivers 2322,
demodulated by a demodulator 2340, and processed by a RX data processor 2342 to
recover the CSI reported by receiver system 2350. In one example, the reported CSI
can then be provided to processor 2330 and used to determine data rates as well as
coding and modulation schemes to be used for one or more data streams. The
determined coding and modulation schemes can then be provided to transceivers 2322
for quantization and/or use in later transmissions to receiver system 2350. Additionally
and/or alternatively, the reported CSI can be used by processor 2330 to generate various
controls for TX data processor 2314 and TX MIMO processor 2320. In another
example, CSI and/or other information processed by RX data processor 2342 can be

provided to a data sink 2344.



adj ust power |evels, change nodul ation rates or schenes, and/or other
appropriate actions. Additionally, RX processor 2360 can further estimate
channel ohenrasvmr44sti cs such as, for exanple, PCT/US2009/037433

signal -to-noi se-and-interference ratios (SNRs) of the detected synbol
streans. RX processor 2360 can then provide estinmated channel
characteristics to a processor 2370. In %ne exanpl e, RX processor 2360
and/ or processor 2370 can further derive®an estimate of the "operating” SNR
for the system Processor 2370 can then_provi de channel ate information
(CSl), whi chl®&Plconmprt 8% FAPBlenRPFIPr ¢ artéﬁaﬁﬁm{tﬂéwmﬁ% PTSESSPY nk

and/ or the rermiyfdeidatsgstsh LA iredNdpBratibh SthdE leQiRcERNytha!. USGitidnany exanpl e,
the operating SNR._The CSI can then be processed by a TX data processor

2318, nodul abelOBy2342 ATERIFEIST Sysi8m3 L@ atimemodd’ Y recchissvaieier’st 9854

through 2354ﬁmvﬁ9gtoﬁafgé‘ﬁ§giclgt:d%%&%&&d%&ta%@d‘@;’ﬁ%ﬁo&&%@)’@b%ﬁ& 287010. In
addition, a data source 23 16 at receiver system 2350 can provide

addi tional deseectielh el yithet aissesiv hyysER HRPavappucrisersyin@BIBIqUEoers) Back at
transmtter §§é§§@é@0§e§%ﬂa9NRH&%iv@@Qgﬁaﬁ’ét%Qleé&t H@Af}strirlgagleﬁ%f:ﬁba{%{rea%%.ﬁ em 2350
e y trans

can then be received by antennas 2324, conditione ' ceivers 2322,
denodul at ed blesarateirerqudcassors eduiiucsaqad ipplusie epatietandyspacefRxhedateavepr ocessor
2342 to reco . . 1.0 iver M, 2 : anpl e,
the repor t eat Ca e Mgk SRSy e ak Rty 2 AR, B Renck e AR B
det er mi ne datsaceeatresnudmgiughdlizasoncad ime faere nodellaivn drcg e ermesssing be used

for one or npre.data streanF. Th§ d%ternined codiqq and nDdHIatLon schenes
echnlcilugs avl{lch an also be referre t%'észﬁuc%cesswe interference .cance atlg}l or .
can then be prov e 0] ranscel vers or quantl Zall on an or use I n

| at er transnisssdesdig: daocellete’” varivsymbemsiZadebhniddi ti onal | y and/ or
alternativel e reported | can be used b cessor 2330 to generate
vari ous contﬁ@ﬂ%ﬂfor %%}égﬁaﬁﬁﬂﬁaﬁgﬁﬂPOg%ﬁTﬁﬁéﬁﬁb%ﬁfﬁFﬁﬁﬁﬁﬁﬁgﬁg or 2320. In
anot her exanphgagefaSit add OptiizAton el adcofdand¥atithonripisaspesaldsdpeRAcrelat i

processor 2342 can be provided 1o a data sink_2344.[00125] In one exanple,
processor 233 e&ﬁ@%@@@ﬁﬁ%@? lngv&%Se%ﬁ%statwngﬁalog? B&%@%cﬁs Jé‘sweétNP ei ver

system 2350 Hiou@LEanGRRNRLIgARI(A froh e lor MBRNEES 1408 vEYchE BForeAstiei(RRAI 1 Y,
menory 2332 at transnmitter system 23 10 and nenory 2372 at receiver system

2350 can pr o¥teas49e aadtrpnspiitdp igroapreRaed Birdd0d e aneieeBomsyrapigtdsdor s 2330
and 2370, reghsmhd ¥oRky. Further, at receiver system 2350, various
processing techni ques can be used to process the NR received signals to
detect the NOOLZAsHi t telditvpriboNode Ba4Pdkcan ThmpEseradeesives 24 19rtha aecsivay

techni ques caR, |G HEG SRELE Qﬁteﬁﬂ@) SRRC i Bﬁé@afhﬁ&eﬂ.hg Rlceiver 2410 can be

operatively associated with a demodulator (Demod) 2412 that demodulates received
information. Demodulated symbols can then be analyzed by a processor 2414,
Processor 2414 can be coupled to memory 2416, which can store information related to
code clusters, access terminal assignments, lookup tables related thereto, unique
scrambling sequences, and/or other suitable types of information. In one example, Node
B 2402 can employ processor 2414 to perform methodologies 1700, 1800, 2200, and/or
other similar and appropriate methodologies. Node B 2402 can also include a
modulator 2418 that can multiplex a signal for transmission by a transmitter 2420
through transmit antenna(s) 2408.

[00128] Fig. 25 is a block diagram of a system 2500 that facilitates network event
logging and reporting in accordance with various aspects described herein. In one
example, system 2500 includes a mobile terminal 2502. As illustrated, mobile terminal
2502 can receive signal(s) from one or more base stations 2504 and transmit to the one

or more base stations 2504 via one or more antennas 2508. Additionally, mobile



processi ng techni ques, which can also be referred to as equalization

techni ques, and/or "successive nulling/equalization and interference

cancel | atwonbowaeasver processing techni ques, which canpalras2de/osaberred to
as "successive interference cancellation” or "successive cancellation”
receiver processing techniques. [00126] Fig. 24 is a block diagramof a
system 2400 that facilitates network nagggenent and optim zation in
accordance with various aspects describ herein. In one exanple, system
2400 includes a base _station or Nade B 2402. |IIustra ed, Node B 2402
can receive ?F‘ﬁ‘ﬁé]i%(i"g% O3} ORPH? KFeTHE Pal Uat rE‘Z?eVzPS\‘H formgfien PmﬁB‘F%‘la?%cei ve

(Rx) ant ennagsR406o@n&ampRNSEiter LOI( AR b BFerRive s & cldkd watQAiloduiede or nore
transmt (Tx)_ antennas 2408. H00127 Addi tionally, Node B 2402 can conprise

a recei ver 20Aadhat!2that dpmedilaterragcied iR Armpatignn P@@%d%edaw@ﬁﬁae%shewoa I n

one exanpl e, pd Jﬂﬁlyrz&ﬂfi‘l %bce%ﬂQSPﬁrPrQ&sé%P%@tdaﬂ% &’o@?e%@&h@ﬁﬁf%r Mgh a
denodul at or (Denod) 2412 that denodul ates received infornmation. ‘Denodul at ed

synbol s can whish cyesteradty sediomyograp codse sdued Ramepile prpeubs¥R. 2414 can be
coupl ed 10 MRABEYaAG L Robil ik aE 88 2%hR Efiplod HRIER @4&@@#@%{1 to code

clusters, access te?nlna%ha55|gnnents P g%up tab es related thereto,
uni que scranbkmn@ﬂ@BqU@ﬁ@é@OOéﬁﬂ$@nwbmwbﬂSsmkwami%mﬂmp@snuﬂmﬁanWWation I n

one exam! e yhBeAiAC20 28, SR AN ASRARAS B &R BTG MR Rdol odl es

1700, 1800, er S|n1 ar and I'es. Node
B 2402 can aﬁamnmmEMbaetanmmduﬂéﬂ@ﬂmﬁ%hanwmmiﬁ@amSnultlplex a signal for

transm ssi on tra r 420 t hrou m.t ant e 2408
[00128] Fig. “@¥2IS a Ef & fsg ?%%%%?mamg?aﬁtﬁﬂ HBMF%H acﬁ%%?npm
net wor k evenind @ggiizagomanidisrte peaﬁmmtednha@pmdmo\m feprescated asiichgpgct s

2500, Ae i 1 et i Lo MaRFHER AR Rl SBbS ik Rt B BB #l om one

or nore basebgi plot@8s, DHOAreabckohibaagoi thetcof (e fPMGaRY. ABFaeatidaHe0 sdrat i ONs
2504 vi a one, or nnre nt ennas 2508, Addltuﬁﬁﬁgjy blletﬁrnlng 2502 can
conprise a rgt# 101 #1585 PeEE{e e Nt of S0 rshyuheatides) 2508, 1n

one exanpl e, EergeQ‘@M\EQQO%5&@942@)3-90151%6@/@193'5@'[21&1&/@} ¥50288 9enBéredy wineh a
denodul at or EEnDdé 2512 t hat denodul ates recei ved informati on. Denodul at ed

synbol s can PEIPTIBE nshvarl sy el can fichide & srndub 602 foprelaanasierang can be

coupl ed to NMBARE Yo ZRHRinaMt Gl 1R BHQF @ve@la&éﬁn%qg 24 RERYL AR ALESatb el at ed
to nobile term nal 2502. Addltlonally bile term nal 2502 can enpl oy
processor 25%ih ths respeqtiye gyents and a module 2604 for performing network optimization

based at least in part on reports received according to the reporting policy.

[00130] Fig. 27 illustrates another apparatus 2700 that facilitates network
management and optimization in accordance with various aspects described herein. It is
to be appreciated that apparatus 2700 is represented as including functional blocks,
which can be functional blocks that represent functions implemented by a processor,
software, or combination thereof (e.g., firmware). Apparatus 2700 can be implemented
in a terminal device (e.g., UE 310 and/or 410) and/or any other appropriate network
entity and can include a module 2702 for receiving a set of event definitions, a set of
measurements, and a reporting schedule from a network; a module 2704 for logging
measurements corresponding to the set of measurements upon occurrence of respective
events; and a module 2706 for communicating the logged measurements to the network
according to the reporting schedule.

[00131] It is to be understood that the aspects described herein can be
implemented by hardware, software, firmware, middleware, microcode, or any

combination thereof. When the systems and/or methods are implemented in software,



met hodol ogi es 1900, 2000, 2100, and/or other simlar and appropriate

nmet hodol ogi es. Mobile term nal 2502 can al so include a nodul ator 25 18 that
can nul tiwbesosa1sisgnal for transm ssion by a transmtterc2ERBomwhsmagh
antenna(s) 2508. [00129] Fig. 26 illustrates an apparatus 2600 t hat
facilitates network managenent and optim zation. It is to be appreciated

t hat apparatus 2600 is represented as i@gluding functional bl ocks, which
can be functional blocks that represent “functions inplenented by a
processor, ?ftmare r combi natiqgn thereof, (e fir Appar tus
2600 can be [FRpYEReRIEaVIHR Oaﬁn%ceéw%%fod@@rgode SEES U e&ﬁwwt% a
net wor k cont imQl th@&hinkSediable MEug? QucBRd b oraded BompefabdhtS & 36AE sckafdnedad/ or 450
etc.) and/or any other appraopriate network entity and can | nclude a nodul e
2602 for rel gpreﬁ@tam%%w RAGCHO 2 SYPRIOSI ML BRTREARY 2 FAHERe, Pﬁ\étrr@&@@ % |ist of
event def'“'hb&ﬂéa%@ﬂwﬁ%%&&ﬁ@ﬁ%@k@s%ﬁﬁ@&bﬁ%ﬁﬁn&d&ﬂm&ﬂ&u&@%ﬁ%ﬁ%ﬁ&ﬁm@Ve”t5
and a nodul e 2604 for perform ng néetwork optim zation based at |east in
part on repofitiogransialearntic Adtods prgment qahbe peupdndity h‘g)tliﬁélcﬁ>¢?;ﬁeg1[1@098@] Fig. 27
[ lustrates aRatlietiapRan Al A600EhohshAGkIiLALES, DEINGRL maRRgRTENt and
optim zation 1 n accordance mn vari ous aspects escr rein isto
be appreci at ednt¢thary cappys. anfsm@r@0aigemendp pevmntcesddas eicnednddipagged.unct i onal

bl ocks, whic | enent ed
by & pr ocessrASeF iRt W, AT HR ERLARE b A e AR

Appar at us 27ﬂﬂmugndhmpanp@emﬂwmkdmnmmwmmeem1naI device (e.g., UE 310 and/or
410) and/ or t her r rlate net nt i C ncl ude, a nodul e
2702 for rec |¥%Zﬁg a sﬁ?g %C%Wea\r/eelrlﬁplecrl% }Aﬁl |toent§Chnéu§%€es%r1ﬂ) mll;\leargll?rcgrrlr%%ts and a
reporting schmﬂmhamiMmﬂamomﬁ$WEgkpm@mmnﬂummnﬁﬁgémimnnbdggpmgwmﬁmsurenents

correspondin to t set ment s upo currence of respective
cventor and G S BSH T DB ON TS9N 00 o By I TR SHREMnC S o t he
nﬁt wor E aCCOé;@blﬁtg% b}ﬂplb&ﬁsdéﬁ ﬁl’h’etrhdi@orﬁ aﬁgeamltﬁ 1?513&&1&&% wlijthlnir‘;lﬁe %r@ceb@r uhd fer st ood
that the aspects describe erei.n can, be | enent e war e, software,
firnare, o e 9@1@ prﬁCE%S%BH%hwlb?asaﬁyarb‘a%m&W&HV%lﬁ&%@ﬁtoﬂkﬁen t he
systens and/Qﬁcﬁghhﬂﬂﬁuﬁﬁﬁm@ﬁpb@ﬁﬁﬂ&@dmnﬂgﬁpftmﬂre firmvare, m ddl eware or
m cr ocode, progran1code or code segnents, can be stored in a

machi ne- r ead 933 nedi Hhat Serdseindesgr @P%\@én SFEHYes oA opufdnYegment can

represent a RHEGEAYIsCof Ruilst!ROl hRAbledo SUBMQIEF TonRiRERYEAPaton/ QUL I Ne,  a
subroutine, a nodule, a software package, a class, or any conbination of

i nstruct i onssongnents e methegodagics dor Y9 AIecHbiagsaioremerdionrs asesgifent can be
coupled to aﬂlﬁtong bt &Qﬂiﬁy%ﬁﬂlrﬁ%% aft! a@‘recogmze that many further combinations and

permutations of various aspects are possible. Accordingly, the described aspects are
intended to embrace all such alterations, modifications and variations that fall within the
spirit and scope of the appended claims. Furthermore, to the extent that the term
“includes” is used in either the detailed description or the claims, such term is intended
to be inclusive in a manner similar to the term “comprising” as “comprising” is
interpreted when employed as a transitional word in a claim. Furthermore, the term

or” as used in either the detailed description or the claims is meant to be a “non-

exclusive or.”



hardware circuit by passing and/or receiving information, data, argunents,
paraneters, or nmenory contents. Information, argunents, paraneters, data,
etc. can wep@sged3 forwarded, or transmtted usi ng anyPswiUSoSITIBANS

i ncludi ng nmenory sharing, message passing, token passing, network

transm ssion, etc. [00132] For a software inplenentation, the techniques
descri bed herein can be inplenented mﬁtg nodul es (e.g., procedures,
functions, and so on) that performthe dnctions described herein. The

sof tware codes can be stored in nennmihxni%s and executed by processors.
The nenory unit can be inplenented w MBhe processor or external to the
processor, in which case it can be conmmunicatively coupled to the processor
via various neans as is known in the art. [00133] Wat has been descri bed
above i ncl ud®dbiz §pndssiof one or nore aspects. It is, of course, not

possi ble to descri be every concei vabl e conbi nati on of conponents or

met hodol ogi es for purposes of describing the aforenmentioned aspects, but
one of ordinary skill 4 methpdfosseppering pdel Ghigandzed gtwarl (RYON b prpmpsing:

conbi nations and RARAYLAL bORGre QB RURAAFRELL R A RAS RitPL&:  Accor dingly,
t he described aspects are intended to enbrace all such alterations,

nmodi fi cati ons anddemifying @ 5OY nohey thatespbeifpstinormation talipd ¢ollectedhndlatispive of t he
appended cl aj 118, ...Fu t t .termincludes” is
aced i m i ¢ R RE] (RE ud S P ER el b R Rgda?e P2

i ntended to mmorimagdémysi ve in a manner simlar to the term"conprising" as
"conprising" is interpreted when | d,as atransitional wrd in a
claim Further m)rees%agg1 5™ %Qagcggmﬁ%tgc tfenweéefltaﬁgsrlgl%a%eg nﬁé‘foélf ed and
descri pti on oie dri@rech@r emipnsenng@ifit); ol be a "non excl usi ve or. " CLAI M5 Wat

compr i ng:  det i HPAGBHE GP RSO EUAN SORCHS, AR T E A CORIRTEt fon

net wor k; i dentthd yreng nadrSDk p@k tiryofahicsachkifas. i nf or mati on to be
collected relating to respective defined events and one or nore procedures
for reporting collected information; establishing a comunication interface

between a desi gnated natwRiHodROESINANGYHRASH ME d8RAtcH SkvoBdideIeNt s ( UES) ;

and instructing communi cation of the SON policy fromthe designated network
node Mobility Management Entity (MME) or a SON application server.

3. The method of claim 1, wherein the identifying comprises defining
respective events corresponding to at least one of device failure, hardware failure, a
change to network topology as observed by a UE, or a change to communication

resources utilized by a UE.

4. The method of claim 1, wherein the identifying comprises identifying
triggering events at which collected information is to be reported by the one or more
UEs, the triggering events comprising a memory at a UE utilized for storing
information to be collected relating to the respective defined events becoming

substantially full.

5. The method of claim 1, wherein the information to be collected relating
to respective defined events specified by the SON policy comprises at least one of time
of occurrence of a defined event, resources utilized by a UE at a time associated with a

defined event, network topology as observed by a UE at a time associated with a



to the one or nore UEs over the communication interface. 2. The nethod of
claim1, wherein the designated network node is a Mbility Managenent
Entity (MWvBRo@r11a443ON application server. 3. The net hodpofi/ush@onsuzs wher ei n
the identifying conprises defining respective events corresponding to at

| east one of device failure, hardware failure, a change to network topol ogy
as observed by a UE, or a change to conngnlcation resources utilized by a
UE. 4. The nethod of claim1, wherein the identifying conprises identifying

triggering events at which collected inf na on |s to be reported by the
one or rnore é@'g]lsg?wgtafwg‘&a ?ﬁ&awamnép%fgm Hadgreypsspcialed 9yt i | i zed
for storing ipémcaesdn@n to be coll ected relatlng to the respective defined

events becom ng substantially full. 5. The nethod of claim11, wherein the
information to be collected relating to respective defined events specified

by the SON p0|ICWSCOﬁﬁmb%ﬁﬁmabe§ﬁ§if&ﬂ%rg&m&ﬁﬂ% of occurrence of a defined
event, resources utilized by UE at a tinme associated with a defi ned

event, network t ofséictrga @élod%é@l}@ﬁ(W) voringtthgonejormozsgBsiadd ed wit h
adefined event, %g?ﬁ%gg ﬁhu&?éﬁMhEHﬁHéRE?rfor”Ed by the UE at a tine

associated with a event. 6. The nethod of claim1, further
conprising: detecting a radio Ilnk failure (RLF) involving the one or nore

UEs; and recordi ng ' nf’[?l'é %Eﬂoﬁ%f Elglln% Ivﬁgregrpthg pe%oﬁlhl: comgrlg-ég??cgfatlﬁ&em claim

6, mhereln t he recording nprises recor of the
RLF, a servi ogmgrelof tnas sbtha Rtiéda irtig ¢dhletssmnetedm1ﬁ1nheortdﬁs moge UBSs,gedrgael |

aSSOCIated w.th the nor e UEs han nmeasur enen r to the
RLF. 8. The RetBoq™s Ihatﬁ"m o Oé‘?‘eJIE% f (ﬁhemrleecl%era%“ememsop“ r:;[ostggktgecel vi ng

i nformation relatlng to the RLF fromone or nore UEs and aggregating

recei ved |nfornat on f omth e.0 re UEsS with IocaIIy gener at ed
i nformati on relat ‘ng t&c @1 gqaglgTﬂ%“W%gﬁgﬁO%@%%pEWHﬁﬁ wherein the

[ nL ormation refcelfﬁeeﬁlwﬁg mmrmb@omau@gtorfmlﬁLMEsmmefpfmﬁ@sm gre of ht he RhFd
and position of the one or nore UEs at the time of the RLF The et ho
of claim8, wher S8 EHESITHEHFHUPIRPRERM LY O5 ROFHEEDHE {99319

generated information relating to the RLF.

9. The method of claim 8, wherein the information received from the one or
more UEs comprises a time of the RLF and position of the one or more UEs at the time

of the RLF.

10. The method of claim 8, wherein the information received from the one or
more UEs comprises a time of the RLF, and the recording information relating to the
RLF comprises locally determining position of the one or more UEs at the time of the

RLF.

11. The method of claim 6, further comprising:

storing the recorded information relating to the RLF in a register; and

reporting stored information in the register to an O&M entity upon determining
that the register is substantially full or that a periodic time interval selected as a function

of time elapsed from a most recent change in network topology has elapsed.

12. The method of claim 6, further comprising optimizing a neighbor list

based on the recorded information relating to the RLF at least in part by determining



nmore UEs conprises a tine of the RLF, and the recording information
relating to the RLF conprises locally determ ning position of the one or
more UEs wD 200ve11vd448e of the RLF. 11. The nethod of cl ai wmcéuskemotobmss
conprising: storing the recorded information relating to the RLF in a

regi ster; and reporting stored information in the register to an Q&M entity
upon determning that the register is s%?stantially full or that a periodic
time interval selected as a function of "tinme el apsed froma nost recent
change in network topol ogy has. el apsed. 12. The nethod of claim6, further
conpri si ng of)’ipie?fF%Pth‘BY soparghB il addig ors 48 Bigreop! sk tParcuRISRAT | ARbY mat | on
relating to fheatdRlifthRicomB@tiation ned¥drk Biscdlet BE McoidRe RARaRtidrclling td Y
associated with adding one or nore of a new base station or a new repeater
in the comute&&&: on network based on the recorded information relati ng to
the RLF. 13. A wireless conmunications apparatus, conprising: a nenory that
stores data relating to definitions of respective network events and a Self
Organi zed Net wor k13 SOM) wpeleisepmprygications pppreadus, eTiseei ons for conducting
and reporting measkt el bRl dh A ¢ ESRRRAL YEDEEWRTKNRYER R and a

processor configure ) designate a nétwork nanagerment entity, to instruct
communi cat i ondof Self{erg8sdgddty ok (FOVMPeliee thie ickydes intirugaenadeticondustige nent
entity to on ] i I r eported

measur enent squﬁfg%@lﬁém%agﬁ%ﬁgtk gel%}fng t§ ﬁg&a‘}é\gﬁ I{g%ﬁg?rg Vérfﬁgshgrbc{errent entity based
on the SON pol i cya pracedsor cordjguierite des@gpete atmeriomatdgempt eetitgste isonetuni cat i ons

appar at us based at. |.east.. | rt. o thl?e eported neasurenents. .14. The
W el s connanmaisiighg upaRarls By At A TR R arbiee  ons
stored by t henenemurytefroinale,andiceive nge @mibre efpondd mepsureasnts &omnhs rel ating to

respective network events. conprise a standardize of .definitions for
e’ espect | FEMRBE WG SeRtey trs Dol hBt b1 5F hedFty ey Hedb ur emont <
relating to phenitesRegtivh ¥Lths alirsREkcomnamictibisappaathebadtallcabidn paeomi r el ess
conmuni cat i ons appar atus. 15. The w rel ess conmuni cati ons apparatus of

clai m 14, whEF&EEHBCHPEEE Sor is further configured to create the
schedul e for reporting neasurenents by determning a | evel of nenory usage

in the UE enpl oyed for_ storing neasurenent |ogs. 16. The w reless
comuni cati ons apiar at'li§ Worlesy conppungcatigsepparpfuy pfeelaim 13, wherein the

instructions stored by the memory for conducting and reporting measurements relating
to respective network events comprise a standardized set of definitions for the
respective network events and a schedule for reporting measurements relating to the

respective network events from a terminal to the wireless communications apparatus.

15. The wireless communications apparatus of claim 14, wherein the
processor is further configured to create the schedule for reporting measurements by

determining a level of memory usage in the UE employed for storing measurement logs.

16. The wireless communications apparatus of claim 13, wherein the
instructions stored by the memory for conducting and reporting measurements relating
to respective network events comprise instructions for measuring one or more of time of
a defined event, resources utilized by a terminal at a time associated with a defined
event, network location information observed by a terminal at a time associated with a
defined event, or channel information observed by a terminal at a time associated with a

defined event.



instructions stored by the nenory for conducting and reporting nmeasurenents
relating to respective network events conprise instructions for neasuring
one or nowe 206y/ti74¥@ of a defined event, resources utili red/usyooe/osmssri nal at
a tine associated with a defined event, network |ocation information
observed by a termnal at a tine associated wwth a defined event, or
channel information observed by a terniqgl at a tinme associated with a
defined event.17. The w rel ess communi catii ons apparatus of claim 13,
wherein the processor .is further configured to detect a radig link failure
(RLF) invol ving the or@°dfre STBRRH D of aEdR dhEHB et | on
relating to pResRif fukBer ORI tB8IES& aGRNBUM falicQREF ARPAVAL U oaf o€l ai m 17,
wherein the processor is further configured to record one or nore of tine
of the RLF, BOKdpimipas adlte regeuddefornaignvsittnetnteddd or nore terninals, a
target cell associated with the one or nore termnals, or channe
nmeasurenents prior to the RLF. 19. The wirel ess communi cations apparatus of
clai m 17, wher ei nl& he Tie fielpss eommpmicagensrappargitit of dlaamdt/i vibereis thenf or mat i on
relating to [g)ﬂa?esﬁﬂr'fs @P[Lé}'c'a I ABYQBEI Bk o RIR: &f?iﬁl@o@ﬁleﬁ%’]gsérbﬁ Reipcessor
is further configured to aggregate the i ntornmati on obtal ne ro%1t e one or
mor e t er mi nadssoamtechwitiothalohy oreere teamad!si mfargehedlli asspcragddatiihrthe o armr®LF.  20.

The wirel ess, go 1&%&@%&& (mgﬂg%%ﬁg (gg§mg§§gnll7, wherein the nmenory

further stores ne configuratio a and the processor is further
configured to obtain information relating to the one or nore termnals from

t he network configyraﬁ%on.dﬁta. 21..Tpe W reless. co niﬁati ns appar at us
. s € WIICICSS communications ap%aratus of (‘?&11’1’1 \8 rein e
of claim 17, wherein the processor is further configure 0 store the

recor ded i nf memmaty fonher eloass idag rélatidghe inRhrination ®latiegicsth@RLF 2Btainh&omi r el ess
conmuni cati ons ar at us of(&hain1l7 erein ﬁgeﬂgrocessor is further

ap :
confi gured t S GPEINT CEMRalS andip Broc s FERLEFop fopggssdiedi nf or mat i on
relating to mite@mBlidn etaih@aBdm the opabit m¥ taeiMIsAVith 10¢h11§epReitedintdrmbiidny
associ at ed m%%h_addin ogne or nore of a new base station or a new repeater
in the commulfiadiag o Rt work based on the recorded information relating to
the RLF. 23. An apparatus that facilitates network managenent and
optim zation, the apparatus conprising: means for identifging a reporting
policy that inclufes dhpmdiclesycogypapicagersispparptyhefl claim 17, wherein the

memory further stores network configuration data and the processor is further
configured to obtain information relating to the one or more terminals from the network

configuration data.

21. The wireless communications apparatus of claim 17, wherein the
processor is further configured to store the recorded information relating to the RLF in a

register.

22. The wireless communications apparatus of claim 17, wherein the
processor is further configured to optimize a neighbor list based on the recorded
information relating to the RLF at least in part by determining expected utility
associated with adding one or more of a new base station or a new repeater in the

communication network based on the recorded information relating to the RLF.

23.  An apparatus that facilitates network management and optimization, the

apparatus comprising:



and neasurenents associ ated with respective defined events; nmeans for
identifying a termnal capable of utilizing the reporting policy; and neans
for faci lwpabeamg7@emuni cati on of the reporting policy fPcerosaonsdssi gnat ed
network node to the identified termnal. 24. A conputer program product,
conprising: a conputer-readable nedium conprising: code for determning
one or nore types of events to be Iogge% by a network device; code for
determ ning a schedul e for obtaining repérts of respective | ogged events
fromthe network devicge; and. code for assignin ne or re of .a network
managenent ser vermeass fREept JrefeRgEtrR ice At 1 udya 15t gyt éfaﬂ?%d

Net wor k(| SON)JngaR@kineAtAtORSEEYERiTh RspROAIREDGIRY, of the one or nore
determ ned types of events and reporting of respective |ogged events

pursuant to the dBt8f Al iksgtiyisedeimand carahle of atiligradche Bppiag polyy; syl

integrated circuihednbak FRNRSHLSmERIRYE G srenaept: i &b huGkdons for
mai ntai ning a Selfecrganized tgbrk (scﬁi, ther?%%¢1hgtiongﬁconprising:

conpi | i ng a $oignpied petyokgodetothe identefpdpsgrmase or nore user equi pnents (UEs),
the SON policy conprising respective standardi zed event definitions and a
reporting schedule for respective defined events; instructing conmuni cation
of the SON pol i cy24 r ot eomefesir gregtastpdioheeiprisngigenent node to the one or

nore UES; recei vi2{1&%@%%_9{3%56@%%%@%%{1%08&?@%%Is fromthe UEs via the network

managenent node base d optim zing network performance
based at | east in par tcodmfot heermpurg vrechr eoenitypesap ovdnss to D6 loghedt hrod f or

| oggi ng and repon&in g%gork events, conprising: receiving a Self

Organi zed Net wor K F@%k§ péTicy froma network that specifies a |ist of
definitions for respecbiefer datmidrike £vwdndide foa obtainingaEpont as ke S

associ ated withthe respective network events, and instructions for
reporting neasurgﬂ%ﬁ§§a§§§%EP§Féﬁwﬁf¥ﬂm?ﬁémWespective networ k events;

detecting occurrence @bdefonakivaink oy enhordef i RadolymdnagenRobkdp@ Ly,
mobility management entity, or a Self-Organized Network (SON) application
server to manage logging of the one or more determined types of events and
reporting of respective logged events pursuant to the determined schedule at the

network device.

25.  An integrated circuit that executes computer-executable instructions for
maintaining a Self Organized Network (SON), the instructions comprising:

compiling a SON policy to be utilized by one or more user equipments (UEs),
the SON policy comprising respective standardized event definitions and a reporting
schedule for respective defined events;

instructing communication of the SON policy from a designated network
management node to the one or more UEs;

receiving one or more event reports from the UEs via the network management
node based on the SON policy; and

optimizing network performance based at least in part on the received event

reports.

26. A method for logging and reporting network events, comprising:
receiving a Self Organized Network (SON) policy from a network that specifies

a list of definitions for respective network events, a list of measurements associated with



perform ng one or nore neasurenents associated with the detected network
event based on the SON policy; and reporting the one or nore neasurenents
to the newoand/hased on the instructions for reporting FeaaSL@IDB14S3
provided in the SON policy. 27. The nethod of claim 26, wherein the
respective network events include one or nore of hardware failure,
connection failure, radio link failure (RLF), a change to observed network
t opol ogy, and a change to utilized conmifli cation resources. 28. The method
of claim 26, wherein the perform ng one or_nore nmeasurenments conprises

det er mi ni ng BRESBICUNDPEVSH WFHE 2B MRUEHYRMPT ropREiBy PR IR SR a time
associ at ed Wiyith (R HYENE netdBBEIWEEG nNetwork | ocation at a tine associated
with an event, or channel information at a tine associated with an event.
29. The nethod ofdetctngirosprengp el igiwerkevens defingf by theoBY PRIES: r ecei vi ng t he
SON policy in one,g6rfiRE endPGIhdY lBSRAGAR af fopch REhIEE MCkd ndforidh€ net hod
of claim 26, wherein the network event conprises a RLF and the nethod
further conpgicgelaset aythegONmobexatd on associated with the RLF in a
register. 31. Th . | al ' i C | SES:
identifying ti rreergl?@glgggﬁ? ?%en%eﬂggk%%wr%%ﬁsqgﬂlgt{%% eol%e%%&eb t??gg?a{ﬁzoﬁlsg event,
the at | east foymportmggepesurergengsvmratidalonpie SOMyoliy. | east one of quality of a
comuni cation link with the network having at |east a predeterm ned
threshold quality or the register becom ng substantially full; and
transferring at |¥ast Thepethodoficlein 2hiderat thoresgicovettwork thantyiediudt er to
the network ate otrrr]neorciegI %ci\xtiee Pﬁ'ltriené%nr?gctigr? f:a'ijl{lrreerr;lﬁleo'l%ﬁ'faii{lheﬁ% haoc%ar(lj fe claim
31, wherein tHe reporting urt Wér conpri ses tunneling treh(e one or re
measur enent stotabsavEGNteak wpblogB and A cidnge ke izebeommini@tiboreSowdiear at us,
conprising: a nenory that stores data relating to a Self Organi zed Network
(SON) entity; and a processor configured to receive an event definition
list and respectizge sdamhs nethoddsoleinal® e hoRastE pardihmhgionot mbe SON entity, to
detect occurrence of a defi ngd event, to Io?glgﬁéaasu enents froma set of
neasur ement sMESYEEICAE SAMRIITH IEHEBE 8 WANBG BHEme YYUEWYFES t he | ogged

measur enent sygi@ed Bt (hMsCsdtddwith an event, observed network location at a time

associated with an event, or channel information at a time associated with an event.

29. The method of claim 26, wherein the receiving comprises receiving the

SON policy in one or more paging messages from the network.

30.  The method of claim 26, wherein the network event comprises a RLF
and the method further comprises storing information associated with the RLF in a

register.

31. The method of claim 30, wherein the reporting comprises:

identifying time of occurrence of at least one predefined triggering event, the at
least one triggering event comprising at least one of quality of a communication link
with the network having at least a predetermined threshold quality or the register
becoming substantially full; and

transferring at least a portion of information stored in the register to the network

at the identified time of occurrence.



34. The wirel ess comruni cati ons apparatus of claim 33, wherein the event
definition list obtained fromthe SON entity defines a set of events

i ncl udi ngwoneowr74mre of a hardware failure, a connecti @oTfis2éowngi43a radi o
link failure (RLF), a change to observed network topol ogy, and a change to
utilized communi cation resources. 35. The wi rel ess conmuni cati ons appar at us
of claim33, wherein the set of associated neasurenents obtained fromthe
SON entity includes one or nore of ti mes anp information corresponding to
an event, resources utilized b&ﬂthe mnreIeSﬁ?connunlcatlons a paratus

corresponding to ¥n evéarmetideherm 1 opbrsEy s KPOtRR LT CeMEETat ed with an

event as obsgnN@Rge dnBer WofeahQsSremOenl KR k@Rg. apparatus, or channel
i nformation aSSOCIated with an event as observed by the wirel ess

conmmruni cati ons apparatus. 36. The wi rel ess communi cati ons apparatus of

cl ai nB3, wherein 4zhe m@g%@%mhﬁnfcgﬁgnggépa%f LRt 0 detect a RLF and to
store informati on associated w t inareg |ster 37. The wirel ess

communi cat i ons appas@aenshayptoted dptprdsing e belf Qrgah@e%NW@ﬁg@pN) $niityiy t her
configured tg jdentify a time of occurrence of one or nore triggering
events, the one or nore triggering events conprising at |east one of

i dentification ofa proessyamoenfgateld dnrekéinkangyaht definigpn hst ahdeespecivresdét er mi ned

threshol d qualyyed, & 39%91%{1]% ﬁﬂgﬁ%ﬁ:@é& 8 T‘t&s{o%@ ot fedt act ur}'%llce% fzae&%ﬁgé%{ev%ﬁto“ ng

i nformati on assocr a 'S Su 0 réeport at
| east a portkdngmkmmhawhmﬁ@nnaﬁiohmaswﬁummseHOMthwﬁhémﬁmﬁdsd@wmdanm t he

register at phe i ified time of. o e 38. An apparatus that
facilitates #”e éﬂg%kggldﬁm%]emmg tﬁ%?%@thgd Net work (SON), the apparatus

conpri sing: neans for receiving a set of event definitions, sets of

measur enents rel Hﬁkres ective defined event .ag@ a]P ﬁ%&t schedule
from a network: ans &V 1e ﬁﬁfﬁﬁmW§§§ﬂP€ﬁ@H?§Sﬁ%&ﬂm' 3\iag 9f™Ma defined
event based adfindticseist WtaifdRIAEH GEBONSeniG) @ifiack 4 @t bhe ey BidludingREde sEans f or
comuni catin the Io ged asur enent.s o t he ggh%?%ﬁwaccordln to the

reporting scReAte hedarcfailigpas coppechenighum pie Bl giafgangg to
conput er - r eagissbhved H@Qb#kﬁbp&@?ﬁﬂd&a! dhGhgcGO d8liA@ bohRGMEMIoAJesBuis@t  Of

st andar di zed network event i sts of
35.  The wireless communications apparatus of claim 33, wherein the set of
associated measurements obtained from the SON entity includes one or more of
timestamp information corresponding to an event, resources utilized by the wireless
communications apparatus corresponding to an event, network topology information
associated with an event as observed by the wireless communications apparatus, or
channel information associated with an event as observed by the wireless

communications apparatus.

36.  The wireless communications apparatus of claim33, wherein the
processor is further configured to detect a RLF and to store information associated with

the RLF in a register.

37.  The wireless communications apparatus of claim 36, wherein the
processor is further configured to identify a time of occurrence of one or more
triggering events, the one or more triggering events comprising at least one of
identification of a communication link quality of at least a predetermined threshold

quality or identifying that the register utilized for storing information associated with



measurenents respectively associated with the network events, and
instructions for reporting nmeasurenents associated wth the network events
t o one orworo®/mf44a network managenent entity or an Opemrcivtystéos/odd4ss ance
(OVA) Device managenent (DM server; code for detecting an event fromthe
set of standardi zed network events; code for perform ng nmeasurenments in a
list of measurenents corresponding to tt}g detected event; and code for
reporting the perforned neasurenents to tThe network managenent entity or
the OVA DM server_ based on t recei ved instructions. .40. An integrated
circuit that M&REEu S%@%Mtf@f%f@am%mtéeaf%ﬁortt?ew? 8KdnieBRatBggi ng and
reporting evgRb@atbdwidh §:0MRNENkGEL in QR &8Ot khe iR EIE YEEdcQRECEONPr i Si Ng:
receiving a Self Oganized Network (SON) policy fromthe conmuni cation

network, the SON policy specifying a list of network events, a set of

measurenents to Iqg U%&pgﬁfaﬁﬂﬂapﬂcim.aw%i&fgl%ﬁl%at‘r“o\ﬁed?fa,sceﬁ@ dngfiructions for
reporting neasurenents to a desi gnated network node; m)nl%orl ng network

operating st deworlo(SeDetbe apneratiscempesiog: a | i sted event; perforning the set
of measurements upof. ﬂﬁ&&%ﬁi@% <t clf*e%rﬁqﬁﬂét‘?&fsjse%rb %9&?%&3& bR gL Of

measurenents to the designat net wor ode according to the provided
i nst ructi onsrespective defined events, and a reporting schedule from a network;

means for logging measurements upon occurrence of a defined event based on a
set of measurements related to the event; and
means for communicating the logged measurements to the network according to

the reporting schedule.

39. A computer program product, comprising:
a computer-readable medium, comprising:

code for receiving a set of standardized network events, lists of
measurements respectively associated with the network events, and instructions
for reporting measurements associated with the network events to one or more of
a network management entity or an Open Mobile Alliance (OMA) Device
management (DM) server;

code for detecting an event from the set of standardized network events;

code for performing measurements in a list of measurements
corresponding to the detected event; and

code for reporting the performed measurements to the network

management entity or the OMA DM server based on the received instructions.

40.  An integrated circuit that executes computer-executable instructions for
logging and reporting events in a communication network, the instructions comprising:

receiving a Self Organized Network (SON) policy from the communication
network, the SON policy specifying a list of network events, a set of measurements to
log upon detection of a listed event, and instructions for reporting measurements to a
designated network node;

monitoring network operating state to detect occurrence of a listed event;

performing the set of measurements upon detecting a listed event; and
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reporting the set of measurements to the designated network node according to

the provided instructions.



