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BACKGROUND
Field
[0002] The following description relates generally to wireless communications, and
more particularly to control plane communications with upstream network components

and between access points,

Background

[0003] Wireless communication systems are widely deployed to provide various types
of communication content such as, for example, voice, data, and so on. Typical wireless
communication systems may be multiple-access systems capable of supporting
comumunication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, ...). Examples of such multiple-access systems may
include 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, and the like. Additionally, the

systems can conform to specifications such as third generation partnership project



Field [0002] The follow ng description relates generally to wireless
comuni cations, and nore particularly to control plane comunications

W th upstream network conponents and between access points.
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revi sions thefog@drd aitréverse links. The forward link {or downlink) refers to the communication
link from access points to mobile devices, and the reverse link (or uplink) refers to the
communication link from mobile devices to access points. Further, communications
between mobile devices and access points may be established vig single-input single-
output (SISO) systems, multiple-input single-output (MISO) systems, multiple-input
multiple-output (MIMO) systems, and so forth. In addition, mobile devices can
communicate with other mobile devices in peer-to-peer wireless network
configurations.
[0005] Access points can communicate with additional upstream wireless network
components to facilitate providing wireless network access to the mobile devices. In
some configurations, the access points can establish connection with a mobility
management entity (MME) to provide session and mobility management in the wireless
network.  MMEs can further communicate with additional upstream network
components to authenticate/authorize the mobile devices to communicate over the
network and/or to facilitate transmitting/receiving data over the network.
[0006] Small scale access points, such as femtocell access points, picocell access points,
relay nodes, efc., have been introduced to conventional wireless networks allowing
heterogeneous unregulated deployment of new access points. These small scale access
points similarly establish connection with MMEs to provide session and mobility
management in the wireless networks. MMEs, however, can be limited in the number
of supportable connections, both at the transport and application layers. Similarly, some
access points can support other small scale access points, providing MME access
thereto, and similarly can have limits on the number of concurrently supportable
connections especially, for example, where the supporting access point is a picocell or

femtocell access point.
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MME or upstream access point. Thus, when a response is received by the concentrator
component from the MME or upstream access point, the concentrator component can
determine the appropriate downstream access point from the identifier, replace the
identifier in the response with the mobile device identifier originally received, and
forward the response to the downstream access point for propagating to the appropriate
mobile device. In yet another example, the concentrator component can associate
downstream access points with a tracking area, which can be a grouping of access points
in proximity of one another. In this regard, the concentrator component can broadcast
communications received from the MME to the tracking area to mitigate maintaining

complex routing at the MME,
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[0013] Still another aspect relates to a conputer program product,

whi ch can have a conputer-readabl e nedi umincl udi ng code for causing
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facilitates identifying access points related to communicating with an upstream network
component,
[0019] FIG. 4 is an illustration of an example wireless communications system that
facilitates providing identification of an access point.
[0020] FIG. 5 is an illustration of an cxample wircless network for providing
multiplexed access point communication with a mobility management entity (MME).
[0021] FIG. 6 is an illustration of an example wireless network for providing
multiplexed access point communication with an upstream access point.
[0022] FIG. 7 is an illustration of an example methodology that transmits packets to an
access point based on an identifier in the packets.
[0023] FIG. 8 is an illustration of an example methodology that replaces identifiers in
packets with mobile device identifiers and forwards the packets to related access points.
[0024] FIG. 9 is an illustration of an example methodology that transmits uplink
packets to corresponding upstream network components.
(0025} FIG. 10 is an illustration of an example methodology that replaces identifiers in
packets with mobile device identifiers and forwards the packets to corresponding
upstream network components.
[0026] FIG. 11 is an illustration of an example methodology that implements paging in

a multiplexing environment for access point communication.



[0017] FIG 2 is an illustration of an exanple wrel ess

communi cations systemthat facilitates nultiple access point

comuni cation with an upstream network conmponent. [0018] FIG 3 is an
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facilitates identifying access points related to communicating with
an upstream network conponent. [0019] FIG 4 is an illustration of an
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access point communication with an MME.

[0033] FIG. 18 is an illustration of an example system that facilitates multiplexing
access point communication with an upstream access point.

[0034] FIG. 19 is an illustration of an example system that provides paging
functionality in multiplexed access point communication.

{0035} FIG. 20 is an illustration of an example system that receives and utilizes access
point identifiers in communicating with related access points.

[0036] FIG. 21 is an illustration of an example system that provides identifiers in

messages to upstream network components.

DETAILED DESCRIPTION

[0037] Various aspects are now described with reference to the drawings. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. It may be
evident, however, that such aspect(s) may be practiced without these specific details.

[0038] As used in this application, the terms “component,” “module,” “system” and the
like are intended to include a computer-related entity, such as but not limited to
hardware, firmware, a combination of hardware and software, software, or software in
execution. For example, a component may be, but is not limited to being, a process
running on a processor, a processor, an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an application running on a

computing device and the computing device can be a component. One or more



6 [0027] FIG 12 is an illustration of an exanpl e nethodol ogy that
receives and inserts identifiers related to access points in
comuni cating with a concentrator conponent. 100281 FIG 13 is an
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identifiers in nmessages to upstream network conponents. [0029] FIG
14 is an illustration of a wirel ess comruni cati on systemin
accordance with various aspects set forth herein. [0030] FIG 15 is
an illustration of a wireless conmuni cati on network in accordance
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P more data packets, such as 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.

[0039] Turthermore, various aspects are described herein in connection with a terminal,
which can be a wired terminal or a wireless terminal. A terminal can also be called a
system, device, subscriber unit, subscriber station, mobile station, mobile, mobile
device, remote station, remote terminal, access terminal, user terminal, terminal,
communication device, user agent, user device, or user equipment (UE). A wireless
terminal may be a cellular telephone, a satellite phone, a cordless telephone, a Session
Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a personal digital
assistant (PDA), a handheld device having wireless connection capability, a computing
device, or other processing devices connected to a wireless modem. Moreover, various
aspects are described herein in connection with a base station. A base station may be
utilized for communicating with wircless terminal(s) and may also be referred to as an
access point, a Node B, or some other terminology.

[0040] Moreover, the term “or” is intended to mean an inclusive “or” rather than an
exclusive “or.” That is, unless specified otherwise, or clear from the context, the phrase
“X employs A or B” is intended to mean any of the natural inclusive permutations.
That is, the phrase “X employs A or B” is satisfied by any of the following instances: X
employs A; X employs B; or X employs both A and B. In addition, the articles “a” and
“an” as used in this application and the appended claims should generally be construed
to mean “one or more” unless specified otherwise or clear from the context to be
directed to a singular form.

[0041] The techniques described herein may be used for various wireless
communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systems. The terms “system” and “network™ are often used interchangeably. A
CDMA system may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, ctc. UTRA includes Wideband-CDMA (W-CDMA) and



[0034] FIG 19 is an illustration of an exanple systemthat provides
paging functionality in multiplexed access point conmunication.
[0035] FIG 20 is an illustration of an exanple systemthat receives
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that provides identifiers in nmessages to upstream network conponents.
DETAI LED DESCRI PTI ON [ 0037] Various aspegcts are now described with
reference to the drawings. In the follow ng description, for purposes

of expl anati ofjpe, %ﬁ%{tm i f h.:ﬁmg?t@dnlﬁoo%r mﬁt;s%b& h£§ 55 Qﬁdd?é %§60

provide a thorough understan in

[0036] FIG 21 is an illustration of an exanple system

one or nore aspects

evi dent, howeyndardg. A DMy hysﬁgfp@@t ifnplement tagio achitday stichvds tqifahat S}tSh&‘s e

speci fic det aj} %obﬁg%%%ﬁ&a%@%smt %? o@@&m GRkdn? Ty d&gleﬁﬁh

nodul e, "syst eni l'i ke are | nteh

"conponent , "

ue

a conput er - r ele@iglggeich ﬁy ‘%‘(?éﬁnﬁs‘\ %UTMI Ulﬁf%’fp@@ Ereadbalrcb(mﬂ@; [EEE
firmware, a couhinatironeek 8b@ﬁammmz@0§ob%rﬁash%ﬁ MAI &, 1PFRA and

software in execution. For exanple, a component may be, but is not

linmited to beEﬁJ&RAaarﬁr%ﬁé§§WWi Mgt Telesopamaisatnn, Systepr GBWESor 3GREN
obj ect, an exg&igtﬁhh @voaam&nmm@ﬁlsqfrel%a@@%yt]m tlhﬁ WREASURRN, RRRH ShpBys

conputer

Il lustration, both an application runn
conput i ng dev@Eé @ﬁ@OWBWﬂh?Wﬁ%3E@VVb@1éﬁﬁmb@<aUEBﬁp§ﬂéﬂpgIﬁﬂgsor

nor e

LTE and GSM are described in documents from an organization named “3rd Generation
Partnership Proiect” (3GPP). Additionally, ¢dma2000 and UMB are described in
documents from an organization mamed “3rd Generation Partnership Project 27
(3GPP2). Further, such wireless communication systems may additionally include peer-
to-peer (e.g., mobile-to-mobile) ad hoc network systems often using unpaired
unlicensed spectrums, 802.xx wireless LAN, BLUETOOTH and any other short- or
long- range, wireless communication techniques.

[0042] Various aspects or features will be presented in terms of systems that may
include a number of devices, components, modules, and the like. It is to be understood
and appreciated that the various systems may include additional devices, components,
modules, ctc. and/or may not include all of the devices, components, modules etc.
discussed in connection with the figures. A combination of these approaches may also
be used.

[0043] Referring to Fig. 1, a wireless communication system 100 is illustrated that
facilitates multiplexing multiple access point connections to a single mobility
management entity (MME) or upstream access point connection. A concentrator
component 102 is provided that connects to an MME or access point 104 as well as
various downstream access points 106, 108, and 110 to facilitate communicating
therebetween. The MME or access point 104 can be an MME or an access point that
communicates with an MME. In addition, though not shown, the concentrator
component 102 can connect to multiple MMEs or upstream access points allowing the
access points 106, 108, and 110 (or other downstream access points) to communicate
with one or more MMEs or upstream access points. In addition, as described further
herein, the concentrator component 102 can be transparent to the MME or access point

104 as well as the access points 106, 108, and 110.



7 conponents can reside within a process and/or thread of execution
and a conponent may be | ocalized on one conmputer and/or distributed
between two or nore conputers. In addition, these conponents can
execut e f EARUANISSHS conput er readabl e media having vaPCBHS20%/p48316
structures stored thereon. The conmponents may comuni cate by way of
| ocal and/or renote processes such as in accordance with a signal
havi ng one or nore data packets, such as data from one conponent
interacting with another conponent in a |ocal system distributed

system and/ O[ﬁoﬁfﬁﬁ@éﬁdlﬁc @@taw&n%blcne%née%t&néﬂpeﬁém YWob RaRthSish o

systens by way of the signa Furthernore, various aspects are
descri bed hertéillﬁpoiiria%ﬁﬁ@‘@ﬁti% ExRlis tsﬁeaép ey Hansmisgin eFptesah (BT albnged

termnal or M&ﬂhﬁ%%ls&&{dﬁbmﬁhon ﬁte; &ﬁlﬂ@cn@fls (@gnszaapaﬁcaasn Gt sds@ap,
system devic subscrl ber unit, subscriber station e station,

mobi | e, nobi ey fos eachagerpePARtA0P.0108, %ﬂédﬁ?é\fﬂbélvwm or agpeseRant 104,

termnal, usem aTd@ihélﬂ AR acchs® Hinkalos Wﬂﬁﬁédn%clﬂ@s‘{dbﬁﬁw a UBRPorAGSHL |
user devi ce, or user equipnent (UE). A wireless term nal rmay be a

cel l ul ar t el €j9RRRTHROD é“ds a?léqqu'@@np%h@ﬁ% Iyt GP%%“OP%I“E%h@ﬁéOH%WHtOY

Session Init I@&ﬂp@;&nﬂmt 0@ lcorcOitRlor Bbﬁﬁ&wntal()%ﬁnelle&ﬁ'\% JaOe frdrP B8R af ML)
station, a personal gl tal assistant (PDA), a handhel d devi ce having

wirel ess conn®ty &P (,18 aBr| j1Py oven t@oﬁﬁﬁ?‘i‘h@}‘dd’éw‘??é‘o” epiflgtorward the

processing depaciee@Sto GRIMISHE SChctd@s Boikd 108] 868 WRIIGMCccADHEAY B)6, 10826} OWS
aspects are d scrlbed herein in connection with a base station. A

base station fEVIHeOVH P CPISPOIEE SRRIICATN Bt Fomgecien Friahiisher gugg the single
t erm nal (s) atmﬂsgmy;ayﬁ E‘c@nrbetldnefﬁrzfdﬂﬂioﬁ Oth@$1MP AGERSSpdIti 1, caid iNoee B,
or some other tern.no 3¥ ([a\ ?l I\/breovg the term"or" is | ntended
to mean an i nMSFES PR I'd‘a fets A REEKCt Frapsmifipddg dhe fepepatratey compereRt 1G2g and
unl ess speci fﬂlecbneénheubwmpnm canl fedard thOpackddeto G tppachriatd itees@btﬁlﬁtsl©6 " X

enpl oys A or f%% fl i ntended to nmean any of the natural inclusive
per mut ati ons. & the phrase "X enploys A or B" is satisfied by

any of the fqbﬁasy\ﬂmgnotmmammﬂa theXcanpit@ays chinpotcRi20568 BinnhicHe with

I both A t th "a"
?rrlmt ﬁlyz agpl i ca%i ﬁﬂonpsérﬁ%ln tl\&gg%%ll ag%ﬁ Elougtf ger%ﬁgﬁoﬁlaﬁfe&é??&t a\ﬁlpg}mboéherﬁ
construed to Imslenetaonke, the comengrhtot cing®sens PEXCdah i thtadi nheuin@ 15161Tﬁntzoﬁ,lse@r
fromthe cont Xt ol l?%led&‘é’la&gdt tg(%ih ta%ceasls S(% Ga 505{ 1 an I ehu%stream
ed ‘her &1 n mayeb sed™f o Féq %3

t echni ques descri ‘vari o
comuni cat i oNM#iEs oemsess paihtsabloEoNk, 111mamﬁlal\m¢ ac@s@limms 305, Emman@nm

ot her SySt ens an Clgﬁl\le n&ulhé%%ﬂ& glr&dﬂlf: Cglgc tg‘alt((;r ! eOlloef (?:?no 1 mamtam

|nterchangeab a ra such
as Uni versal ﬂietmgelsformﬂion R@Ldepaoh A@dﬁs&sd @W%)pacmmﬁl& ACedse p01bf§RA6,

i ncludes W defangd- 6P ¥k M in@Mlatidd, to te appropriate MME.,

[0046] In addition, the concentrator component 102 can act as an MME in some cases
handling access point to access point communications, such as handover commands,
reset message, and/or the like. For example, a handover command can be received
related to access points 106 and 108. Where the access points 106 and 108 are
associated with the same upstream MME or access point (e.g., MME or access point
104), the upstream MME or access point need not be notified of the handover, in some
cases. In this example, the concentrator component 102 can facilitate the handover from
access point 106 to access point 108 (or vice versa), as indicated in the handover
command. In another example, however, the concentrator component 102 can swap the
access point identifiers in the handover command with its own identifier established

with the MME or access point 104 forcing the MME or access point 104 to act as if an



ot her variants of CDVA. Further, cdma2000 covers |S-2000, |1S-95 and

| S-856 standards. A TDVA system may i nplenment a radi o technol ogy such
as d obal System for Mbile Comrunications (GSM. An OFDVA system may
i mpl ement RORYEO8B3%chnol ogy such as Evol ved UTRA ( E- UPREJUS200p/48316
Mobi | e Broadband (UMB), |EEE 802.11 (W-Fi), |EEE 802.16 (W MAX),

| EEE 802. 20, Flash-OFDM, etc. UTRA and E-UTRA are part of Universal
Mobi | e Tel ecomruni cati on System (UMTS).103GPP Long Term Evol ution
(LTE) is a release of UMIS that uses E-UTRA, which enpl oys OFDVA on

t he downl i nk k. i ; . and
GV are descri bt T GORBaIe T § B A S A Sar SR p R g P A
Gener ati on Palenfeyes pmpnmd gjomatmicyts @-“P)dlspm@m MMEaathe goncentnt? GOOpencot
UMB are descrijgpedni Rreeg lﬂ'i@@éﬁmfirﬁio\%‘ @p L%Etg:%ﬁﬁ' Q)p D& omtsfe?a ted to
Generation Partnership Project suc W rel ess
comuni cat i on“%%’f‘%ﬁ%"c%?(’@@@ifaFIBWEIW%AWWIUde peerto peer (e.g.,

nobi | e-t o- nobjghH) Sﬁﬁlahgcthé‘&;n\%?ﬁiléto%’o?ﬁp%ﬂ&t %Ztceaﬁ aHSa'% QIQNHWEP%' Hafifling reset

unl i censed spectruns, xX W reless LAN, H and any ofher
short- or | ongessaeahgent G dhedscesonmati 4t |18$1 ?leéth doedis f?@@&@] the

Var i ous aspecicficdiratheatipbfst Walchn QQ}SBH%@%@QB%%&@&W@ OIS%éés?Pant
that may include a. nunber of devices, conponents, nodul es

like. It is tB*Devingdss é‘?cﬁﬁcpoéfﬁdoép]r?lge%r HOeds WRAES fhabgtantiaty gl ggestsens

may include aglid beaderd@ ¥l GRIVMMEITRBRE ot 10RAH BRitiof b alteRAS Y, (HBRY
not include all of the devices, conponents, nodules etc. discussed in

connect i on wi PPACHLHE PPt 10%' cap MRSt the FPsgimesFige & wbppisiabnal makile

al so be used. ddvebdtvelRel ahd 4d3ghs (pBinFi@s, 188, o 116 b&h %%etcé%rﬂ&kﬂiw@?dr@&
system 100 is _illystrated that faci litates mul tiplexing nmultip

access point EGHhEATEHs e Gongeuapny camppgent| P Slanr?ﬁﬁsé@]b%??ﬁm é??’és@g‘f‘yto toVE)

Or upstream adMESG dEsNboiRIONALEhir@bly fék esncm@zﬁletdea&@rseﬁwmpmr& mdpLoft S
Oor access 104 as wel |l as

rovi ded that connect
5ar| ous downst’ Feéﬁpﬂ“éﬁi%étsgogp@i %W@B‘“’Sﬂt’l@ége“g r%ifil ThgeiRacilitate

conmuni cat i ngoedsp meimamm @naltefilvdiVim o e:aepRSthe POicBitraldd 4o @ 02 BanMVE
or an access

n| cates w | n additi.on, ough
ot - Shonn. ¢ HERREN e ARTISEER THGHEBHERE b E ML GhABEE P08 AT prer
MVES or upst rdzaite @MSE{SNeroﬂﬁeSteéhlhﬂlV\& Biget BeeRqRAR S0p0i08t 6 106, mLOS,
and 110 (or of Q:% etf treal cess pﬁ)lznt )] t.0 colmrunl d’i W th one
or nore MVEs OF Ups ré%lr%eaﬁ:co cgmf)%’ieﬁtt I TSEET PG, PagE IS fEUR. A eSS
further hereiminttigé, tﬂﬁn@enw adlaed cnmmomrecttd 1RBilc atvidep afid adnspAac@rtant 0

t he MVE or ac 106, 1

and 110, o (o0RRr R DS Rl Bat i (LS S B EE SR BuleF spgponent 102
conmponent 102F0¢anar@§¢, alod 1dsxh1ﬁal tanaingpderdn idenyidier «sfdhﬂemblﬂmdrbv(ce .determined
stream contr I 1. SSi.on pr

rel ated appl :)1156111% i %Eﬁépla(?tée%éo%née) IQ;%[H% (rcfsgeggg‘}n) 5:1 &p \ﬁ% t()[:héi’t gunﬁyﬁf(gfé@ol
(Si-AP, X2, edtsgocipjed facpessgmot 18 d6S or pul. rikhe LOGent A8 coramileﬂiﬂmz‘mrt ﬂaplam
MVE or acces nts. 10

110 can eac hstgés)tw g%ﬁ I %%%e léeglté%gq%%étcgoedy%Iraﬁeésg‘%ﬁlgg% lg&hﬁé na cor mgls eloérlln(ﬁl ng
appl i cation |tpernit the perkets icohs MME ¢r acéess mandeht r at or corrponent 102

The concentr 0 o t

poi nt s 106, 130" ERTRAGHbch IecARE oACEL KAPAELELS cLhP A OF RFEE TR
and forward t‘ﬁ@“p&i@k@t@s uged in the uNVIE Derkels elesing ﬁl@ncmcemtmn Cfahmglt\mit to an
access point 13’:@1@ #085500hted %Q)bﬂéj@éuléeung cervin¥ Glee®s Gt qﬁ Q)ﬂ@gkarﬁg)le the
application | ayer connection establi sheé ovér the single tra {

| ayer connect{OBIFNIHEF EdPINbH)2 qap detvEnpthe sesstssind strving To4ndbin devwe

i ndi cate accegsr@ng M siaféeﬂ?drﬁlhtﬁﬁlsstbrgd RAGHELS he AR cheﬁ“tq}e} 0 1hNBother
concentrator conponent 102, the concentrator conponent can
forward the pAaRRedhe ey atalpwltpﬁmnai@ @ delgnigsotip servimsaceesg 8oiptbagetlo.,

[0045] In anafh@for@x@APiided th6r GRNRGENLY hOINIGRRRARRE I 2itkd@Rase, the

concentrator component can replace the unique identifier in the downlink packet with



(0046] In addition, the concentrator conmponent 102 can act as an MVE
in sone cases handling access point to access point comruni cations,
such as handover commands, reset nmessage, and/or the like. For

exanpl e, A'PaHABVEH conmand can be received rel ated t oPSEEBIEYHSH s
106 and 108. Were the access points 106 and 108 are associated with
t he sane upstream MVE or access point (e.g., MVE or access point
104), the upstream MVE or access point mneed not be notified of the
handover, in sonme cases. In this exanple, the concentrator conponent
102 can faci lthd B8 ciéelcé"?d@g%??lef/foﬁ?{@ REGESSHAR Rtser B0 aE&s@ﬁo%%i?d pai nt
108 (or vice vers % as indicated in the handover command.” | n anot her
exanpl e, howeYB¥ard fineackeie Biepraing PeceBpion B propeptieni tlq ERpropriRic mekils s

poi nt identificecs inNatdiRr RADGNY Qe ERBIBRLGr Whrkdbnbdt S 09\ Béiéiﬁﬁdeféeﬁﬁno
established with the or access point 104 forcin MVE o

t he
access poi nt FefAs pynigpiormation in thg dowplink preket angddprifard eﬁéilf&i‘ﬁgheo\?@#ﬂgt 0
itsel f. \Wer exccdiop@marithobeplase@hindd ia4rsifibd oY @abkeNtof M6 phRRHAYEH
conmand conmuni cate with disparate MVEs, the concentrator conponent
102 can f or waPBOPYY° 28 ‘él‘c 0 the upstream MVE or access point

rel ated to appesopmi afdRioACHEshcd@aldt Sorbnécdl édnatBlchbR phaRdRY @hekin
onent 102 can act _as an in

[0047] Simlarl oncentrator co

handl i ng rese"tre"gré%glﬁ‘égy g@ﬁf“ﬁ%‘ﬁtﬁ H@E@eé’%“s“ﬁofﬁf Sanpi; the agressgpmgs) o
I n this exanpioe, IGShEncDDI@C&ﬂtLﬁcaéawtlé‘cﬁiﬁ@@%@ivhélﬂastabﬂﬂnﬂgr@iﬂﬁéﬂl&n WhEe the
reset nessage to the MVE or %ﬁg?@aﬁjgm nt 104 servin

3 acce%gmgm nt
106, 108, or SPRGFUHY GRLPEIGS e $angqniTgton, Fempg s1 2 588 QEEB¥ ng
served by t hercddiE @rdcamuas Belqpail tiickih@ 4read)n VRKkkE thle@ﬁndaﬁtraaéltoaﬁapatem/ﬁby,

t he concentrator gon%onetnt 102 can transm.t the reset ms? %g 9.
subst ant i al | Y 5P RgH T GE DR %8 DOm A 9N %5ng #6555 ReiBs & cibfoRFatd ackingpg,
or 110 being ar@siﬁfo,lmzﬁﬁmd@ﬂﬁrMbﬁ'ﬁdoﬁaUdSeEsh@;ﬁnthl@ﬁ&ﬁ 7] coxliﬂyu&ﬁmeﬁpdatehﬁessage
concent ator ﬁf nt a%ge can, tlp% S Ly resg ness%gle to

or access poin ;S paralelny ‘fort %IW"%B?Q“@’ VgE §r%8‘5 Ltﬂ/ ﬂl’fne
or nore of acwesstrpai tingpodé&h, 1020Bmparind 1 beiking Kdeséer, dde desenirhed
further herei 4 diti ernative

t he concent radtam'pg‘nent %62 t:eelrr]ltsugs(s%uen& tl&nS{l’labHE ﬁbe tﬁ 8 %s&ntlal zhcci:sa;f)g]rn?s
connecti on wids$pcialvd leEledracang ess apoving tht @dcepgroimotiphe: eqbgmpm&e folite
shown) conneci.ed. Wid.Ned gins ea&co%gé %’%I]ent 106, 108, or 110. In this
exanpl e, the concentrator c n% ki can recei ve uplink packets
from an accedé80§biTnming0®w OB, branlclc@mplelvateéﬁls tonmug@fioc stseeh mﬁ)blhhte
devi ce, and bj |

i que. w ¢ hi g el AR b loid Sy BCR L eI G bR
identifier cmCQSﬁBQdeﬁeillafﬁiratedeﬁtCDlﬂqeetrat@“fcomh@emil@E ise)rdedplddet dedwsentieded
fromthe packgh .{fed bin} i . al o ith.
dent 11 et of it Renad i mAy@aREl thRlt o5 il BBl
concent r at or GORHBAE MMEBQOQGH HPStepn a@,cessmh@tSr?%i Tlee whetvdameaciegeroints 2Q§r
in received %ﬁ%@ﬁﬁ Woldle WMeE S QL] H %eﬁn d

the packets to 1 R/NE or access pglﬁlﬁ ?1%%29 édlg?m%%ﬁg E&lpagﬁ
received fr orﬁd‘ﬂh‘éﬂwnﬁwnﬁﬁé@é‘s@ﬂ%iﬂhfOl I’(i}’éld‘@%t:h ppyts| 19de148h end) hiOgie ﬂ’!e
identifier US&ch'n{‘atSp%OIHﬁln'eﬁ\k 102CKE S @b VPGt REVGINSRNLARIDE can
component 102 to identify the associ ated robi [ e device and serving
access poi nt .COMuBisate &k wcess paincigde Freeixg pireles mpEveEnhtcess2 ldate be

det ermi ne t heyppeeass tROhHt nﬁ)gflé/dlqu:e§ &‘ﬁ s@@h&ﬁu&ﬁ%ﬁ%&c@@sgﬁ&ﬁiﬂ 1'09 ah@or
state information stored relating t he uni aue identifier.

anot her exani™@ oF BpiE OEQHBWF?%P%PSS@@}%(%H%%” ofor eampiget er mi ne t he

Serving accesginPiTié Qasadaton doRbocaBtioNca! cille! B Olpshddi CBhREIRY
the unique identifier. In either case, the concern' ator conponent

can replace tYEPAMIRIQ B BHRIZES BIE OF FOFHERNBRIFIICH KONBREEREStAngR Phirality of

application layer connections with an MME or upsiream access point, a downstream

connection component 212 that manages transport and application layer connections



11 the nobile device identifier previously received fromthe serving
access point and can forward the packet to the serving access point
for propagation to the appropriate nobile device. In another exanple,
t he concet? 2#81988%nhponent 102 can determ ne servi ng a&EE852099/P43816
information in the downlink packet and forward the packet to the
serving access point wthout replacing/changing identifiers in the
packet for the propagation to appropriare nobile device. [0050] In
addition, the concentrator conponent 102 can i npl enment paging for

tracki ng ar eaginsPgielafilyd al¥sst ORtAGE S Ss %Qiinpltoﬁtirﬂg%mpa&ﬁt 21@N6k Ha%tairﬁor

exanpl e, the access points 106, 108, and 110 can 1 ndicate tracki ng

areas when estdbifanpiey ©sardweitywigres poss espdidet rith dhe MdHpenether

102 (and/ or tgr&ANSRat HRindla FOPROASRE IR RBRpMIEs W 88 MHEGRINY Gl
determ ne rel.a} ed tracking areas). Wiere the concentrator conponent

102 encount er&80xmatign, freplipiiy ohmehile deyisesconpnsied de pregPr dee alsthe plurpdity | ¢

can forward tgragdebs1@ind, @Rinkedh&effHoin® hedsocl BMpdVE DR 1R€ ERIANAE hdlsagt04
in a configuration update message. The or access point 104 can

utilize pagi iy PBSKEt AREHIted Teftrep 48/6% ROPIS FRBNSHH d@ HE CaRERIAES Fpppsht
102 conpri si ngotdie atph@aKbdHhoh e D0 fhitEnds PhEs ERREBNE dAEY 10GANRGRERES
102 can subsepg)lgleggalwy transmtaqcﬁfherpage to substantially all access
poi nts associt¥ dhan arplated PapklR A2 ar ea, al | owi ng the access points

to pa?e a|[085 ggaésgmcqmbg toemndehd€ $hd heidainl do@tbedidh doblgorﬁ?tgﬁo chifles@Bsh
exanpl e. ur.ni n 0 i.g. .2, an exa e wrel ess

comuni cati orf écgpgefcgﬂq fgb%{e\t,)r%@&f 5@%"?%&?‘38?3 @ﬁ‘?ﬂ?‘lﬁ’r rﬁoﬁﬁxaﬁ‘iﬂ?‘% s @S tePess
poi nt connectdodistidrocompghane Nl oYM MR lexAtié, @R BBBG 665 SCT0ABdCididn with the
illustrated. ngentrator. c nent 102 is _provided that, as
desert bot - < AMESHEEERS Pl TE"RE « 2080031 Rrbeare Tvirdas: shdeexe
facilitating @eomuntaabi on swkdn3. ODarity comkaioVMstbRBmMea! foP&iam@RMihe
access points Ztoém Jhe u st ream ?%E(gss oi.nts 204 .éan cognhect oztzhe
MVE 202 or ot HaFeaffiOfPesion FOSRRAT “EOMIGRERES mHle idsptfies of the 0
facilitating (egmglohalcaigno MMEekeifict IGEMMAT) @r ager $8inp2i4nk.g., 08 ,210bEIS,
and 110 vi a t.he.con r.at or conmponent . 102. | n_ addition,. nobjle

Govi cos 200 AT ERREERh AL s RAD R A e i B Sk i eioh ol i s be
recei ve wi relappscinted wor ksiag cedsidentificis sat de lwgefalpphieacthatpdreith abnmeotion

nobi | e devi ce COIF i W ccess. point. 106 or. _one or
nore of the u‘%??’ %%gﬁggcﬁg@éaé%%@ée 'i%geaglr T’fﬁc,tlg?sotro V&%&“ﬁp@g.&é 6855
The concent r gtogrts.conponent 102 can i ncl ude an upstream connecti on

compenent, 21 gt TRIRAE P Melc T SoMARTRSLInd o fRIRECH°0
upst r eam access@blirbi gpnnectiond owiis tlree snvess aroimec 0@ nl08 o apb hEh updhl Retitiag 2
manages tr anso%%gpo%% 1@(@&@ fﬁ]azfcé:egptolt@&ﬁceﬁﬁﬁ&%&hﬁ)&ﬁﬁt 102 or to the MME 202
or upstream access point 204 (e.g., the concentrator component 102 can be transparent
to the access points, as described). For example, the access points 106, 108, and 110
can setup an SCTP association with the downstream connection component 212, for
which the concentrator component 102 takes no action regarding the MME 202 or
upstream access point 204. The downstream connection component 212, in one
example, can transmit an identifier of the MME 202 (e.g., GUMMEI) or upstream
access point 204 (e.g., EGI) to the access points 106, 108, and 110 as if the access
points had setup connection directly with the MME 202 or upstream access point 204.
Subsequently, the access points 106, 108, and 110 can send an application layer
initialization message (e.g., SI-AP or X2 message), received by the downstream

connection component 212, to facilitate establishing connection with the concentrator



12 with a plurality of access points, an access point routing
conmponent 214 that namintains state information for a plurality of
access points associated with the MVE or other upstream access point,
a nobi |l e dEQPULEEH i ng component 216 that maintains sPETAIS2009/048316
information for a plurality of nobile devices connected to one or
nore of the plurality of access points, an inter-access point nessage
conponent 218 that can handl e nessage or packets transmtted between
access points connected to the concentrator conponent 102, and a

pagi ng Corrpo%ﬂﬁam?egpidzh Afhe SHAREm REGRS dn Lo mTRRh ?I[O%gggtf‘ﬁ rdttf?e g
access points based on related tracklng rea ccor

an exanpl e, tREsagp4de fhe W@&%@éﬂfi@blﬂpf‘@m afres PO, On an exestnih nhls tﬁnabe
connection Wyafedt HEiYRaRA2 i/ RessRECERE PO rﬁi\\’l%oér ué?s@r@an‘? %A ot NE
upstrean1connect|on conponent 210, in one exanple esta Ish a
SCTP associ atifigiifigd Prhe Hessnaoe Thn §INE 262 erowpstressn aveese odintd et sry up the

nunber of appiphktibORyd: AWflecidR: Frer thDISCAP cottfectidhl Gith) thE APRELH I BRRcR
streans. During connection establishnent, for exanple, the upstream

connection cdRpBeEAt 2191 ( hen foresuBnledl eonnesion betwerarihe 4opess peints G LORE

202 (e.g., gl@bab MaiduestMME dofl@Bfdnl EdRipoh GYME!Rik ®k., Q@Q@%ﬁ 1Q9tlidﬁtor204
(e.g., eNB global identifier (EG)) for subsequent use in Identifying

pac ket s sent TPHERETPEH the dpRnsiernh SOMISHIOB CTOMPERFTE R4 CaRs |0H>ge dhigcrplated

identifiers C&'@ﬁluﬁ@orﬂ&;&f Hnn¥dtien o heMUES 10202 ip: &N eets ancoAponent 210
mai ntai ns nul t| glnE@ strea Cflg @;tl ons to varl ous S Or access

poi nts. [0054f% Vi Brie SPRIPETatYr REMRRGH 407 €8 sPrsHie Bltiple

conponent 21 2VP@ER oeglsadi febese Qcilﬁlt@CInl B SxaMple the BEncBRAESE SoRintitt 30108,
108, and 110 ugon recej vhng g/f ﬁeegondl ng request for access to the
2 VG0

concent r at or EBHHAFER ©1 IMASTSD2GSESS DSy BIGHNgOBBEIea®; nt
204 (e.g., t mce@ppgammﬁ af a@mwtom@s Caam 1he 1d EARS RakQRY Neig[gt he
access p0|nt as descr exa access points

108, and 110 PHFPR&EGES E&Hl*sii"f%ma%%&%a% %ﬁﬁle&ae?e NMESOT 4BiRaT peatHpoints
connecti on campbnestd AkZputingrabidinale decbes mm&ﬁﬁxg 3brBfonA MPN AG ¥kardfle
takes no acti ol r%a%ﬂardl ng the %/,%{E 02 or tream access point 204.
The downst r eah oM ecotnFo EBMBonEN O“?itfaml Cﬁﬁé’(’%’xsa‘f?ﬁl‘émeﬁ%ﬁi’ peliRen ¢
an identi fi erMBIiEs tonexphiidEm22esé @ots, 1rGaJMVE|c)lseOﬂhe ldlﬁﬁrhslh%ﬂmaa@e@£§@imp@innt
204 (e.g., E the ac oj.nts 10 th
access poi nt g e%loué%sae%%ﬂ%ec nneOcE'E| g‘ﬁ Cal?clglétbatltqi ﬁow(fnﬁmﬁiq “Rm/Ea fggrefﬂ;ﬁ) or
upst r eam acceslgr pdirest f@Q@dch SubrsegeTiel aggesd bkﬁnt&ﬁﬂ&l@&:{)ﬂ@(bﬂ&ﬁ&li@ﬁn std@8,

51 np or 2 nEtulle BRS8N ANl B BT BT B %F%%ﬁﬁ%ﬁem

212, to faci Iamﬂaﬂiglefstmﬂmbnshl ng connection wt h t he concentrat or

conponent 10 %00:;3_]h fn &Hﬁﬁ%oﬁ,'\@g %cg:g{'gq}é} /185'{1n%0%0 DRl 2 2L 2% orllre al(ﬁ) ! \SAS%%I%POBH e

S1- AP/ X2 nessage to t eam access
exanpl e, thi $eteean e abeesserbio i 0p, nmérwmhlﬂmmdlthﬁ ztpheapnasw\gﬁ or steeds pamt,an

MVE or upstregm ﬁ%ﬁ@ﬁ%a?&'%&sé genbhi i ﬁga%{(}mtapo%c%@ 808 ﬁf%fé%an'}ﬁYeEwn%

or upstream access point 204 can Set
connecti on owepUMNEISEMP MYR 82 of BAT ofi thhunbtrganupmbs @aim A mmed bnthe

conpone nt 21 sstgégfﬂ%omfegﬁo et,gﬁxgﬂ ot 2 E'Of(alﬁﬁm %0%3&68 M 91% %X‘é%?sgpoﬁiﬂ ‘?mg%fﬁfo%

points 106, 1 or wnst ream connecti on
(e.g., at an Teppt) eden stengfer fqiaéﬁﬁistpﬁﬁtapplalgd@rte)acct‘tShEOll@td\ﬁﬁleﬁ)B,e:amo which

connection cogpgp %&El\!&ll ﬁl@ Qio@hé?l%ﬁn tcbﬁe&%’n%ﬁﬁm%ﬂpﬁ f% gtthé) RadsE¥Efayer

connection to the upstream access
and/or apphcation iayel setup request. This can be an EGI, as described, which locally

identifies the access point 106, 108, or 110. In addition, the access point routing
component 214 can associate the access point identifier with an IP address of the access
point. In one example, the downstream connection component 212 can receive packets

from the access points 106, 108, and 110, which include the identifier of the access



[ 0055] Mbreover, as described, the concentrator component 102 can
connect to multiple MVES or upstream access points. In this exanple,
the concentrator conmponent 102 can expose access to the various MVEs
or upstreah?ateEeEHoi nts al | owi ng downstream access pECRUS2008/048816as
access points 106, 108, and 110 to select a desired MVE or upstream
access point. Information regarding sel ected MVES or upstream access
points can be stored in a routing tableid n the access point routing
conponent 214, for exanple. In addition, one or nore of the

dounst r eam acggssy RAIYRIE G0 GARBRCnd Mo TUbdd plify Wﬁ% mpdfit 522
access points, in which case the downstream acces I n

negoti ate a c%ﬁ%@@@@GWQHWH@ubﬂAEﬁeug@ﬂ@@ﬁgwaimde@wﬁdwemﬁnmg@nusnMQ a
different |P oriobled taddoass of8liafARHEOMAE ald-Qoinl REn@RE gxsfP R
routing conponent 214 can store the nultiple associations,

descri bed fur¥HdfMBdiificsasebinghe tchws prnpoudiefompaerat 2ids I&ﬁlﬂheétcﬁé-r

i nformation. %HQe&ks p&ineefiikd @BmpdnlR AGCERSFoPRIrtthd 95&&{19) ﬁ@f@@ﬁ’&
214 can store an associ ation between the access point or

110, and t he SPPCBYPY soaPangunE ler prepsgaine o heraprrariets M&Aﬁwepmméﬁcess
access point 2. folemaiesoci ati on can be stored, for exarrpl e, wth a
GUWEI of the MMVE 202 or, E@ of the upstream access point 204

recei ved by tHW®7LAeeT espying Radetifom @Smﬁ@@ oD 435S ANWF &Y+ ithisdipsiatead

in the accesscopfidchién bthionakti Ziat éaﬂmﬁe@qﬂﬁsafclesﬁ?&nﬁ%duﬂ@'?:Binf)én%ﬁt 1Rl af ed
to the appr op(iFl at e access ?m nt 106, 108, or whi ch can be

recei ved by t{FHBRA%IE PBHRERE PSR PO SPERT v oPackety. HA opg XASPIS: ¢

| ayer and/ or @pppstreat b(ﬂllﬁedtrat( esmSREM 210 EAUBSEEn thd MME @aﬁpsb@na@cﬁﬁbmmas
descri bed, whi.ch | oc atlg%g ntifies é{he access point 106, 108,

110. In addi t'igHfeL ﬁa?lﬁt 2Pl Fﬁgacefawa%ﬁéenﬁ o e 1© the
associ ate t hedoamsteﬁsl aﬁmmomw@aﬁ asfth€EGId dRscfBed Bodd) dizeRGalRfiddniifes the

access point. |n one exarr%) " glgedo stream con%ggl on conponent. 212
can receive p%?ﬁff?%#’gmﬂ e lﬁcﬁ? | PiesC*{pRle OWH{I§a FoSHAPIRh
i ncl ude the idenifief tar bd)ﬂetérhleleadﬁ&ﬁSon dubtlpoidehtifien ifaehddvatikiehadker as

deat nat i on NEENSE et MO BEEEBar At ABSadn ST i bFHALs B H he
packet and/ oracbas edinorudle asgoetrd i Hthabedsveas mhethancmelsﬁiepm Mt access

identifier or

point routing® o H%Sﬁfréeﬁtr ecﬁlﬁaddﬁrmgéﬂq‘unthe dgggstrem50158%%0%@%&?%% ng
conmponent 214&0amimomwﬂmdtmheapmoﬁmﬁcmmmshenUns&kmmm@QMMﬂEﬁt“macﬂm
conponent 210, { (o] t|n or.u

access point, “%ﬁle a&%1 86%%?Eiﬁ%ﬁgfe é?%ﬁng packef’s" é%?ﬁlaﬁﬁﬁhwE
202 or accesspyyus, Itic @4 stretahwecoupstwremp@mmétl Callrfuﬂ]mfﬂﬂ@weltdtﬂ}f?ﬂ@kﬂﬁfb
query the accgs %10\91%%1% 5&‘&% ddbﬂ t%?&@%ﬂ%ﬁet oL ﬁ s‘E'rQ o b6, 90 € RhdT m’r e
appropri ate access poin recerve t pac B *one Xa ?

upst r eam conneus fmxmnlp,dh@mt@tl@mmmmm qucl ecddvpodnts Lﬂﬁstﬁﬁemﬁuo
access point i dept;f ier i t6 P n 'nt
identifier #aat e o nllﬁt{ﬁg%fmg%éoga%ﬁng%ce S %glﬂmg 4’%5 u&ﬂe&%ﬁfsﬁﬂﬁg}

as descri bed fbmv@ﬁmt Watlecmt a¢mgpnﬁrde’4'12|—f presont nere doc essh NHFENDr Wpstream
receive the pagketSi LB.nQAELEXAMRE i.he o

identifier can % % g%grﬁ%ne ase& mﬁrgn%%ﬁxﬂﬁf%gﬁg%'f%?ﬁﬁﬁgpgﬂimm
downl i nk packéternic pegs ey gomgetiondo frard 0 peckels te s dopsiresm 20ks peidt an
entry 1n a1 ouddig e Glul REnAECESRiR Rlcihnd 9 hOGoRRIDANERL: 2k
t hat associates the other identifier to the access point i1dentifier
recei ved durlﬁﬁ“§%ﬁup The downstream connecti on conponent 212 can

forward the 5@@9@% aﬁd?hetr haARDT B Bbist m&&sprmwﬁa@a%eﬁcégp tot E'l%bl]e
identifier. ere the downstream access point is associated

plurality of s Hl6 apIPP-edmihiceess tb%ﬂm’ff@treafm@na@mwwwnt 212 can
connection coRRARembile dikapeditrfabets ot Wakd ptike opacket Rcdifing Heinitial

packet, the upstrcam connection component 210 can cstablish an application layer



15 connection over the transport |ayer connection with the MVE 202 or
upstream access point 204 for the nobile device 206 or 208. In

addi tion, nobile device routing conponent 216 can extract an

i dent i fi erWP@PA0IE o t he nobile device 206 or 208 and/PEHE/USRAI09/48316
identifier related to the access point 106. In an exanple, the nobile
device identifier can be assigned by the access point 106, specified
in an uplink packet fromthe nobile devixe 206 or 208, and/or the

| i ke. The nobil e device routing conmponent 216 can generate a uni que
identifier rel@h&dot 9\1&:{’ hfé tfa%b'a;t'I%Jeleéonﬁécn&h@nﬁcﬂ%%ﬁ é&l@aﬂ@gcess
nobi | e devi ce 206 or - 1 ndee he uni que | ent |er an conprise
bot h identi f iRy 204aﬁ€ia theeeplal?ed%vwe ?fOéethq@I el pdflitione mobide dendet watm@et

with the uni gugpbandid dafkxiraotDSIBOHAERL kedied ke URSHL @&Qb@@@&%%la%or
conponent 210 can communi cate the packet to an appropriate or

upst r eam accedsidggfistreloigd tfas #gess Reinch08aiteen ApBPlE.che W@Hlelda‘gl@ﬁr ldeﬂ“ﬁef

connection. Siafibk adsighed by Be &8s Rt MV sRGifdP §1 frSPTHEELES FroRPhS InoGidN
be indicated in the packet fromthe access_point 106, in one exanple,

and/ or the up&vicesh? @bﬁ%é@iﬂaﬁwﬂ’&d#ﬁoﬁé’ﬁtm%e devier w8RIPIPRRET 2 can

packet to an MvEa@fh wiREE (RAMAEIASSo AR iéntBEEH RUSEYs BSSODEahE thobiid h
the access point 106. [0059] In addjtion, the upstream connection

conponent 210°¥%A 2P eefRe H’é}?ﬁ‘h fhg nigag kleptifiey F‘B‘rﬁof%’é‘b%@ bloptifisps — and

upst r eam accegpla@oh§ ideaidter irethatrécBBed PackdQvithiohé hﬁqﬁ%érﬁxﬁ@r 28)Bs 061208,
or ot her rmblée devi ces. The nobile d@w ce routi ng] nponent 216 can

det erm ne an H8UBEEITHEIECUGR QOTRAHHE AL S P FOBIURICEE eé’é‘:lﬁebto\ﬁﬂlaell’ioﬁrﬁéﬁ
downl i nk packeitvee zoaloampsnbaﬁecbeerpotdﬂeomm@u& ereddd @pﬁ’c@.ﬁbrﬁl@ydrd@ﬁ%&tfo&aer

in the packet,. re stored as an assocj ation

added or inse fniﬂﬁ‘&' eﬁjﬁ ‘E?)’éedr Mm]?eﬂlguqsﬁfﬁneﬁ‘cceﬁs P HGH 'I"’emg’é%t% w &‘6 GR9kAy
conponent 216fra@arherBicshpdilia 06irih Ghkeexam@R] inflice met@st&ambhﬂeeudil&:\ém@&ent
identifier and assqci at ed

: S#ih as for nnbihe dﬁvice Zggggr
access poi nt ge‘f‘?‘?i“f’%}“}m@ﬁé &Ko He ObBPSﬁ‘Fani@S"esﬁ ROBFEHESY
exanpl e, mherBmﬁh&duﬁqu£m£@epmmﬂber i's conposed of the mobile device
and access po i.de he nobile device r 0 216
can di scern tﬂrg}ﬂgg] R ECH‘ eﬁ%e ?Srirﬁ?l{l ﬁ&“?fﬁ‘i“’d‘u%"“’i‘l’aa cﬁ{’ &f chﬁng “@H’a nk
case, the rmmdcmsdmn te MMELRODgr mtmnmmss 2difit 204 relanditd ihe mabily/devices

repl ace the ent fier. nthe thth determ
robi 1o devi co ot ebf R Sk, A3F SR it g SOl 62001
can forward ttﬁvempmche'acctm nohle lammmq@tcldameﬂad@mm p;thlcmthcbas/emﬂqudme

access poi nt 169& aéed'o%rthe 1gtgu%0rluobﬂe d%/vel% @en%ier in theexp%c et. F()lt ample where
i nter-access poin 1 perform’'si mtar

functions as awemnlasﬁoelemmingcaddethgr nesERges aammg tahteg elesm@ole AbSce
served byt henGaCRMbh001 COMRAAG e H0fue f@furkY BPhBh1c SIS ibehBricr,

access points,
such as for mobile device 206 or 208, and associated access point identifier, such as for

access point 106. In another example, where the unique identifier is composed of the
mobile device and access point identifiers, the mobile device routing component 216
can discern the identifiers from the unique identifier. In either case, the mobile device
routing component 216 can additionally replace the unique identifier in the packet with
the determined mobile device identifier, and the downstream connection component 212
can forward the packet to the appropriate access point based on the access point
identifier.

[0060] In yet another example, the inter-access point message component 218 can
perform similar functions as an MME in communicating messages among access points

served by the concentrator component 102. For example, where two access points, such



16 as access point 106 and 108, are associated with the same MVE 202
or upstream access point 204, the inter-access point nessage
conponent 218 can facilitate communi cati ons between the access points
106 and 1089 291/0%i8é exanpl e, access point 106 can trandfUSNaHEy er
or cell reselection command, which is received by the downstream
connecti on conponent 212, to facilitate handi ng over conmunication
from nobi |l e device 206. The downstream monnecti on conponent 212 can
detect the handover command and determ ne the source access point 106
and target a%%@&ss%hﬂtmél% 108 fard cRCA SR RALAE St @0%%39’(&%11%&%
associated with the same MVE or upstream access poi nt can

det ermi ned f rwt@% eSS ECCRd PRIft TRESERE ﬁ@mwﬁméﬂa& pan facilifate a@n@@y@arupmd

the i nter- accgsech HobeeIBRIAIRNCERIMRAN 8N btk ndiacd o ot dod B8 nhRARFIOY €'
command to the access 'EOI nt 108 vi a downstream connection conponent

212. Thus, t henaver greellipstledantorpmdsviyel nrecazekbyibt dasastespaioregtin

the handover ; cORPORMEL12, lotfadﬂ&atE Qarlth o APEBRbRhiRdioh Rk hdhfle GUNES06, rﬂteor
conponent 102 can notify the MVE or 0,Z\;}stream access point (e.g

202 or access Obvé‘PtFﬂamZG‘Zfﬁne‘B‘P“t“f?é“pH%‘H ércan; feterhy ths dypyloger E@WB?!I’F PW

anot her ex aﬁpde&.rmh@\ﬁﬁ\/seﬁrce fdaess lprhEr 06aa 8 Pset Q&bs@tpofﬁ? BFRAAL the QPR NS
can repl ace Bed‘ﬁé)\nlljé ce and target access Em nt identifiers in the

handover S RO e e YR T ERHHERM 55 BRIk S8 Sehke
102 and for Wadetkrited ﬁ&mmcetsppaditeoﬁm@rc@lﬁﬁdnaﬁtawl‘éﬁd%nwa%é AAPaBREES S

point. In this, rglgeard t he sge.gﬁp, gq\/llz_ ﬁo or stream access
point (e.g. SBOFWIPOBGY Y [T S ekt the A b cek Ak 19,0 35RTSR AUAL
igg as }f hanghs[]xgz mvaqrd strdagn :c:dnﬁaklbn c@ﬁpbﬁf éﬂraﬂglz.helrl]&oal@e\mma&%stﬁm@d%@snt
to forwar an i.n tio onmto the appropriate access
poi S 106 artP BT o4 ABERER TolR BT RO O B0 B RO a st Lo
message COmeé‘etlltrﬂﬂﬁcoﬁ‘@IneaD[I}Mh amﬁy Yhehnawid] cﬁ‘ upEREh 20R&GAUE fe. £ SIRIEV €d
fromthe accgfoa gm nt 2@4 1%@(“ 110 via e downstream connecti on
conponent 21277°F ?‘CCESQQWBT 49 HBW"@‘EP’&B&?\" fiecti on conponent 212
can receive alt@pét anoimrertnfle, dowehe, hedassacEes pbxnﬂﬁh@ssa@r@n{pbﬁent can
I nter-access I%[g)llac%tth ns%si%a & t(:%\’uQ nipo((‘)erss %%%Séggﬁr%gr}g%lgang%%h?og gwﬁﬁ ﬂ\’ﬂéar d

the nessage to'réla
i ndi cated by Jkihmﬁaxcwésbe pmcamlamummpgn@ortp@rmntfoaﬂa%d thid icbinzhiy td hie

upst egsggggggo&ﬁg%% RAVER 90 Elrod gl BoitE I i park 1 MM Lest W2 202)

substanti al | y01aip$trmm®esss pontrie.g., assxsqxoa;t ol wat ticat ke ceommetr dvicomponent

upstream acCefp ﬂgq{' Pagn’c‘lmﬁ gr ¥se gsu%hg anc%x%fa?o% g nre]:;[lt fo%t Iinr%/ard

conponent 214. reove connect 1 on conponent in
one exanpl e, l@aﬁovsem(ﬂarmetﬁcatfé@n/toe@e@pmaag@sess poine Bk endjé&& clsanstéev ed

by the access,p l@tthe fhver a&%ks%ﬁlg %ekg%%et gp%?z't b& %ﬁ\éhgg \A%{a?ew TS reset

conponent 216 ter native
connecti on comferEehtrecpived (f@nl thecesicese ;@mrtseé@i ©8MIan0 Pothet &mvrlam:@mss

poi nt 106, angdhlGoddoRent €Y. CETeQuHhl10 Ind Lj%%%&t 0@1‘1‘3@?1?%1' (Qm'g)el?ent 212

exanple can send reset nessage for each serve cess
poi nt 106 to $RdcIebER Wt pvESand fornlit eecesspratitteldhn atsic@ssntymcms poigy

message component 218, in one example, can forward the message to related MMEs
and/or upstream access points, as indicated by the access point routing component 214,
utilizing the upstream connection component 210. In addition, the inter-access point
message component 218 can relay the reset message to substantially all access points
associated with the same MME or upstream access point, as determined by the access
point routing component 214. Moreover, the downstream connection component 212,
in one example, can send related reset messages to mobile devices served by the access

point, as indicated in the mobile device routing component 216. Alternatively, for



[0062] It is to be appreciated that the MVE 202 or upstream access
point 204 can also transmt a reset nessage, which can be received by
t he upstream connecti on conponent 210. Accordingly, the access point
routing cohPENENESH14 can notify associated access poi RCE/U§H09/048316
transmtting a reset nessage using downstream connecti on conponent
212, for exanple. In yet another exanple, the pagi ng conponent 220
can transmt pagi ng nessages, related t served nobile devices, to
the access points 106, 108, or 110 based on a tracking area

associ ated t hgh@yk ik ddw&sﬁé&h&oﬁ‘ﬁ%@%‘ Smp¥ae 19 ehaRkdiw 1’8& SRAMEE oA

wi th the concentrator conponent 102, access points 106, 108, and 110
can transmit thf 2685 AR08 Hreanabae Heieeionting FOTIONEIS A LG 1 GuB Ckastee AR
requests. ThescRAQidheGRERNAR UBZEVERSY B REQs p&ift 106 akd RELtRNDAEs 202
information associated with the access points 106, 108, and 110. If a
new tracki ng AHOEURSECLIFHRRCINE 28 one that is not stored with the

i nformation |m0(§h@tlpﬁﬁi%pﬁ93@@ﬂﬁﬂﬂlem20i &alp%am%c& hﬁﬂ%%m&ﬁ&
can send a conf |rgurat| on dat e massage t o associ at ed s such

MVE 202, or uffét ‘ééfﬁs%{d’&fé%age pbighcan besigegived by thedpaticap sppectinp£ompenenty

regard, the MvB. A@&rﬁﬂg&qne AB&E A TORGERESpRRtM 4 2B s SRAEEIRAGENT
nmessages to SUbStﬁagtl ally all nobile devices in a tracking area bg

transmitting RHE Pelalgaipn? fHE BEer SRS CoHnEEaR SWHEWB%WlleIEfé
The pagi ng colpenente. Zﬁ@eﬂ:ﬁﬁtbﬁpémpﬁ {hB @adims SgRndn® 225 6 Fanieit ﬂigﬁlg
based on the trackin eg ({eald Gleglnt erressg 2@% ‘f

poi nts rel at d4EFHEY FE*ET RERY 8191 Aleviges, 1ot a6pes5 ROI ‘ﬁéﬂfg Rh 10 based

conponent 220gn 4 marckﬁgampbgoclit‘éd thsretvdh. D tRip xRl tveh Eshdlishiddeopagiidig
conponent 220 cap additi ona ernatively i enent a stateless
desi gn as wel Y b\ﬁlgr‘:@“‘ie{m?tgr %eﬂbi ﬁceﬁe%%lﬁﬁigé’ g@%’e‘iﬁseﬁg (g transmit

substanti al | yneakzhg aet a$@mpionrih somenioe eitedisinent h:quesﬂn Q"Bé]pa’g&ig&bmponent
conmponent 10 ts can

reasage appl 1 20 BLsRA T FERTE 4R iR R p AR Phial e 8.
[0063] Turni ngpdtid0FiIf.a Bgw amackéngampd & Wdfined €ss, omnTaniscat isamedSyal eira
300 that 1aci l'nkotu%%t%ﬁ n%”t %%Q c{%“po%én? 0P ROl Snth {zﬁq MES o
upst ream access rheve: & ‘8 SRR &er
connection i scocjﬁguraitoedlpdaﬁc cosRegN tor atanatedd‘vfbiih,em:h LORMEB 202,001 wheigkatnhat
est abl i shes r [ e 0|nt
104 10 faci | FarEPaR el BBl EBMTDt, Ak AR MRl 223505 SRl
and appl i cat i @resé ayier 2¢ocanechd pmsngnintdsages [vd sllrbaianﬁa;bly ofl radhdle skvipsi 1ntas
106, 108, an t dRgd.
est abl i shes gtp%%'g% 3%???1 %Igs;/lﬁeéragg gﬁ ﬁ%eg% %ﬁostﬂ%?ﬂ%% &r'\}%ﬁmg%mﬁ%s"%r ezgrsn
access poi nt T@pagoe colponzoicescapoiontasd $O6Eness@8 to aerdsslfoints based on the
facilitate w r
component - 107 Sar Sm el iPAE B Suge, sl bl ol 1§ BRANARL o
descri bed. Thuorettindkespagink aempooent @ath ferskarhitle. shisdo bowmpeeciaied nhat e pleing
concentrator GQEBQAERo éagzadéiﬁgna@gf QY 'aﬁ]&na{?ﬂ’el&/ q’lﬁg‘l{aﬁlgﬂt eclrstafté?éss ﬁ?:’s?cl 43 well
subsequent comuni cation wit or access point

descri bed. [ 0B it fyyary R/Ellﬁrmeé@é@sfgcep’éﬂ msuhs@mméléwlb@ﬁqw p@ets awne;mch nk
recei ving conpaRefincd¥iof Q(S"}'Bpoﬁ@zﬁ lgﬁ’ta‘%ﬁ rfher eﬁ:%é@?v%ﬁtsfd’a{? MdelMine whether the
concentrator conponent 102 ., an access poi nt 106,
108, or 110, EffeFeSRPRACHRASH] & %@Wleéldé'ﬁ?ﬁ?ﬁﬁ?léattﬁ%@@%s%r ewi th), an
access poi nt jog@ntripfisRr 1of @ﬁgooswenlt e)?’%lé %remgbaemqﬁﬁﬁémmyﬁan 300 that
identifier assom ated with uplink packets fromthe concentrator
conponent 102facilitated MEOVERGUERIIN APRGH BB oHitle SRPBNENEPSBEM @prsss eeipt

transmt and do%ﬁﬁhﬂé@ndia&@rts%fer rCRYE Whilli@ss aglcwar ka @AcknRator
downlink transmttin nponent 3 8 that can communicate with data to

t he concent r at°8Po%Y é H’co"@é‘% thetogstabhishpisiiransRart T spmegion fp peMite @s s
poi nts. [ 0065Jccd¢ goihdlgugtot focimbte &¥AMRhRatink HIRr&AMC et §stlhBfhe GARARERL

application layer connections with a plurality of access points 106, 108, and 110. The

as



19 so that the core network comuni cati on conponent 306 can associ ate
response packets with the identifier. It is to be additionally
appreciated that no request is required for receiving Eackets at the
core net wotR*OGMASH cati on conponent 306 (e.g., from t RETUSRW/048316
wirel ess network) for transmitting to one or nore access points 106,
108, or 110. For exanple, the core network can send pagi ng nessage
packets to the core network comuni catii@n conponent 306 for
forwarding to the access points 106, 108, or 110, w thout first

receiving a reesasitor (RQRHdnt UpB sl RE@ib¥d, rwtaalsﬂégvm;bh&ﬁmp@aglsle&onhéc%ast he
core network, the core network communi cation conponent can

det erm ne an “%dtBe YN phypsEeasacesss Qﬂnwoﬁﬁoptth%acﬁWPmﬁI%%dgﬁ’eﬁﬂd Hhios

can be based fRsiliaR viekdas nétiveik QEessOMt @xditidn tHeN@nbaMIbd QnpBAGK Y3 can
whi ch can be an |de tlf r_or context sent in a related uplink packet

by the core rfé'?f?/%tr PP 2R GRS RS 3@)6650‘§¥dd§g"c?‘i°65é@0m

downl i nk t rar’tslﬂ’ieitibhﬁlga Wﬁﬁth@@ﬁw@@@to&ﬁ@ﬁ}@néﬁtﬁm el mdé)@hﬂ@hﬁer
access point 'dentif‘aer with the downl IE acket, if different from

the identifi &P SHETUPICAN} FIHCHEAAT HRe YRS H% avreacrived-wor k
for exanple, [a(i'l')dl G‘&‘E\WEDW dd€est Pntr108 ﬁaﬁil ﬁ)k epti@ dnhpligoResRid @iPbnent 3’30(.)28
conponent 102 ownlink transmtt] nen

Carr]rpl nsure t &Y c§‘ﬂ| B%Qﬁ?ﬁ”ﬁf’tf ifr“’gll 1 SUERUPLT PRRYIPY itogg(e“gm ngﬁjéhalft of an
concentrator ercoasppmeml%lﬂm e &), and/ass awbidd @8idemstnPaingttherewith), an

identifier. trator .conponent 2 can. al saq
repl ace the |%Ceq? P?lfn 1?eni%§ert ngpﬁlégﬁg@ tli’% S 8L eRn laﬂ’é‘?ﬁr Fppgiafd Ry
rel ates to a upbhk pekeeViomeths esnzcadratyy colhgonaetCi®8sa pae mémof-kmﬁ»mmumcatmn
concentrat or Vi { et t

appropri at e aé)ggsnsenpm n%aQ‘iadl‘élanTg and rﬁcﬁwggﬁi%gg\%é%%ode %Hglfsﬁgem’mk 8.
identifier, abwibgcniahedttipg emnmumdny 3050&618]canThem:wNEcm widc elam Emonh%t
104 can suppo ect, . transpoar connecti ons
from access p"{?l&h 1%01 C%{“%O eg%?%'t !Ps;nﬁgalér?ne ngre agcersfy S on from t he
concentrat or [@Qﬁﬁp@n@mﬂlngcﬁ an| exangpld, ctht)e:owppm:em atrgebnehat02t ben setup a

Ly ansport | VG ERINGGH A0l QLG e M RALLAL O W EATRPNEN. R GAR, D
different from conventional direct connécti ol n

that the conderne sxomls ofponemorel@2he esvas qoinon 1 Wan0% upp ot cznud:stabmhe
application | 0 [ &JEJ% ' 0 a

connecti on or&glg%%(gll gﬁf g%\ &ﬂéenggtglc%l ea‘f% Fg%g%%ﬁ%ﬁ?egr {e?eﬁ%e ?C%gsls—“it% t he4,
an exanple w IMIECas goassriTpin i1 B4 b aeysribeg sang the40@eenisatdr] dongoneat Wa camhsetup

nul ti pl exes %%ﬁﬁlﬁatﬂfﬁ' lwer 9{9195@%5 Wﬂ%etl\@M%rbr %sq{gmyﬂﬁltﬁﬁgg‘h@cg&%%ﬁes a

point over a single transport |ayer connection i ncl
concentrat or E8mptnait 1@Zsﬂbﬁwefé’anthpﬁ@@ﬁﬁﬁ@lmoﬁarloﬁp%ﬁrléamﬁla@@@m

point 104 acGRs@:st@ Re concentrator component 102 comprising an identifier specified in the

setup. As described, this can be an access point identifier (e.g., EGI), part of an
identifier of a served mobile device, and/or the like. In addition, as described in one
example, the concentrator component 102 can, in one example, replace the identifier
with an identifier unique within the concentrator component 102, such as an association
of the access point identifier to the mobile device identifier where both are present.

[0066] In any case, the concentrator component 102 can send the uplink packet to the
MME or access point 104, and the uplink receiving component 302 can obtain the
uplink packet. The access point identifier component 304 can, for example, determine
the identifier associated with the packet, and the core network communication
component 306 can transmit the request to a core wireless network (not shown). It is to

be appreciated that the identifier can be included in the request or otherwise associated



20 plurality of access points, such as access point 106, as
described. In particular, the access point 106 can associ ate an
identifier during setup and for enploynent in each subsequent packet
transnissﬂ3929@m&ﬁ@5concentrator conmponent 102. As des@CIBERINHBL
al l ows the concentrator conponent 102 to associ ate packets to the
access point 106 when transmtting to or receiving fromthe MVE or
access point 104. Wiere the MME or access point 104 sends downli nk
packets to the concentrator conponent 102, for exanple, the

identifier cap{pg i obihi - Y
ady ¢ tﬁé%ﬁﬁ defv kit SaBSkaLich c%ﬁiggfén% %dg;bs?§s§rﬁ&ét9¥e?potngbepgcketst

downl i nk packets wiith the access point 1 e access poln

106 can conprVékthydeniigt ilf isde be pediinpibatnpesated iy me mequands rehwited dam

generate or Olfe&ﬁﬁﬂ%(ﬁ.ﬁkabﬁiatih@ &8 reARAL bdhRinidaBo Sorttfohdi 266 (é.%, from the
transmtting uplink packets to the concentrator conponent 102, a

connecti on r efife¥teless AFYREAEOr4BASHIREE I alf BIRADRGees PAnEJIARO8 @nl 1 t h

the concentr at@rexGRANNINLEre ARorkdEn 98I GhabiBE thesBEe MK thé 8RS MbHSHON
conponent 406 that can transmt U%I i nk packets fo the concentrator
3

conponent 10X°MEUGGHEN GIRIPPREEEFRA 1oh U yAHBA P thesorest peitts A8 108cwi VB

downl i nk packeiifuf firtredeRenoGabgeAt | at or conponent 102, and a nobile
devi ce communj cation component 410 that can provide w rel ess network

access to ond®! hBre e dealisk PagksbiromHawAge IFOET theAstH ERE t o

an exanpl e, thenaaREEM! Eaipfient GOP QAL Mbtedilide aRScdfS fihDRGocif@Nwith the
establish a téagg ort Iaigir connect.i on th_the Or_acccss poi nt
; e

104. As descriBaGMc pagkete FHFHHTEDe VSR MERETS ChFonEshig Shredvnlnopackst be

transparent twhitlhen e eeRigntiei fitcod@d,sed Creldiatupliflepatiet B tic ROk AbtwbR6
functions as if it.is connecti g(% di rect he or upstream

. tl tT? t MVE
access point PHFUMFRLON WEROTGT 410 8hAEPrhetar M FORHHJHRasTItng Soppepent
gener iat e or dom?.&iam agocihtel @t dphiopriaté @dcadsq@dint Adehiife:r a6 GBS d@miliﬂf( padiey, iff or
exanpl e, and t.he nnection. request, co nent. 404 can fornul ate
request for a‘%geerglﬁ%iog tﬁ%éd%%ﬁrﬁ' %ﬁm ECI:QSt?Cg%‘f“ﬂPk RF5HCt EIC‘I“T' %r?\@et’t"ﬂré%r

identifier. Tédxemplonmeictinoprovide ules iespums andrt cohOdhusidn compoasia 1028 heor
request for acgess ho fNeHIORsSALEAL of Cog{’g@z‘?”t 0% Al Gh el }glor ©
the identifier. &ard/ or an assoctaticon Fer £8 PPRET (RS ST R Y
descri bed, an@clesttanbmisthd anhappbéintator ampogane 0wy e tdscrataid dcbest beintVIVE

or access point ..+04 rel at cess Dai 106.. [0072]. The .
upl i nk trans nglﬂ‘]:;snéllﬁgrh %odﬁ%%ﬁgdh%h%fé%%%%%m ﬁ?%@&ﬁlgqﬁ}% F?‘hﬂsoprgpgﬁgltt%e "E%lt'fiﬁre
concentr at or igdimpeaient fod @mphd wban tiepeclict yeldtdseo acaebls dpatenterved by the

identifier from i Lfi L Lon. C one 02 in each
packet. As descrs% gfglg q?lﬁitcgl{cgﬁ%o\?\g&ﬁ%og elgtgh%: %H [?rg‘fq%r{ﬁ% gér“ﬁ%r‘?‘% R?Ckitotﬂ?l}eo
identify the wpwerse poicnt pdimr 106U be godat 1 10r bangihdis shicoidemifiet, he deplibaik
packet to thepl.g\%u@@spondi ng MVE or access point 104 and to identify
any 21 '

[0068] The MME or access point 104 can support not only regular direct transport layer

connections from access points, but also the transport layer connection from the
concentrator component 102. It is to be appreciated that the transport layer connection
from the concentrator component 102 can be different from conventional direct
connections with access points in that the concentrator component 102 connection can
support multiple application layer connections over the single transport layer connection
or association, as described.

[0069] Refernng to Fig. 4, an example wircless communications system 400 is
illustrated that multiplexes access point connections to an MME or upstream access
point over a single transport layer connection. System 400 includes a concentrator

component 102 that can provide MME or upstream access point 104 access to a



responses received fromthe MVE or access point 104 related to the
uplink packet. In an exanple, such a response can be received by the
concentrator conponent 102 in a downlink packet. As described, the
concent r at®P 2 ffent 102 can deternine the rel ated afEEd$2099/P43816106
and forward the downlink packet to the downlink receiving conponent
408. The downlink receiving conponent 408 can ensure the packet is
appropriately delivered based on a vari®my of factors, including the
identifier utilized, whether the packet contents is an acceptable or

expected respansRy t@ adbeh MAQUSH BOMBSE poRNI6@ s ibRribddk e hRRGR, wen
addition, the nobile device caomrunicati on conponent 410 can provide

wirel ess net viSFRS BeiBle$ qap aiiAgiate an idspifigrgiingescing &y appiovpiers igcadis s
poi nt 106. | nubRenepandt@nsnlien T BielcSndR¥itGRoRPEIIIMI0S Atals QBRI ARE Nt
410 can receive uplink packets fromthe nobile device. The identifier
speci fi cati oM CMISHORECTERET eARPORLY I Jh IaAsPddnPIdkrie o thy qopres REIBY 1O
devi ce, for exgiPlagsmidik € orir&eelv@gaiokyths! MMIEIEr dcbest H&ntA04.E9SeR e NVEDG.
Thi s assignnent can occur on connection establishnment with the nobile
device, in on¥ EEHPPE Ofnendiofqrikink papketiite diehmeeBianmpont 1€ for
transmt uplig@kmpRckeidntifertdae b6 ABRICAL hidtrefarCAMEANNEssk@e Ak RGnMKE h
the identifier s§iﬁ£ﬁd to the ﬂ%bile device by identifier
specificatioﬂmﬁgﬁﬁﬁ"t?mﬁﬁﬁpmph ne exanple, the identifier for the
mobi | e devi cejoemn The atcegeponrd 06 Rart banpiied kil kiepifek 8peciflcativnt ddspomit 4@

devi ce instead of assigned by the identjfier specification conponent
205 ' ot hareran BERERCS ohybY it abyepiseh S Vit BubbRuRER O
conmuni cat i ongchs wekncdnbentab cdpotlentil0r adtin@aee R uddDEdMpoldd 40AMat
descri bed. [0074] .l.n either. cas t he concentratgr._conponent 102 can
roate a i ocal iy Py CRTaAT P L Bl roprge R LS CRBTRY. s ggins
nmobi | e devi cetringeistionf cempaspand(éethel vinngadshet Qaiak giaclendtocn ddhéentraer

the unique identifi i nst ead, of .ori gi nal jle device jdentifier in
communi cati ngouepierf 102 FFOMERs Pk Sl Ba Il st e ooy
concentr at or Gonpgerementt:d@ comporzhiSld2y mdei uebild dewitd coknpackensofnpamnt he
MVE or access,point 104 related to.the mobile device and.can forward
t hese packet 34]{6 otlh{llh(gli]i é%vel(geswgglﬁsﬁt]}eWéﬁ(a %C.eas. !,0 ased on %éle Idé‘élg i @%t
uni que i dentishpen) replacing the locally unique identifier with the
mobi | e devi ce ) LI-er | Q) p t nt.r.at.or
conponent 102mbﬂfﬂ#g£@§°6%5%85@2%%ﬁFé%ﬁﬁﬁg%gfﬁgﬁg%%gég’%%ﬁ%?n&ﬂ’mm
conponent 102csgahshaltsiospes deyehenectessitipds MME desstist pant, 104 Aprhesdntl,
to forward t hﬁ§&aﬂ§%b Q&c%%?léoﬁnfggelﬁ h& %HBE %{shﬂén‘?matﬁg%%éss g&gﬂtoa,
The downlink receiving conponent 3 can determne a corresponding
mobi | e devi cesuclpthaf e agdsss mpoviriDé flkciyaes ketf ibiasetheoimet dimctlydterthe MG or

and t he nobi | j s Cat | 4 f r
Gounl i mk packat i Efs® RORMLCIH, PRRERENER o Rl 18T SR e g
to Fig. 5, anctisimpplidenijfior aplaigd t%@mﬁ%mmtdr%ggwr WrAnk1G E0d thsetonnection
utilizes a c [2381000] i de. i i f 0SS
poi nt's accesggﬁgggﬁﬁkﬁgnfs L|?32%?%?5@%@%§?§6¥E%%%§h§gﬁﬂ?ﬁbﬁﬁﬁg?2ﬁ§
nobi | e devi cel®0opedifsmgithy Heptifier wiielcoreeiisgeques pPEPERE/ 4 ven BBt [keNB)

504, which cafqdesf BF adcBssdo 51@&&0&9‘5’{[)1%(@1%@&@ 1001 tioh SHGRAHe entifier,
fentocell access point, picocell access point, relay node, etc., or a

macrocel | acc®Er ppasieciation rdafed Oxbmidpuifiempseleprabo prd eptabbdancagplidsdonof
substanti al | yiead¥ornRRi6h fvith aleiME o8 M&hss 38inFroWTéRed WM acdMst 1686.C. The

HeNB 504, as describedr can conmunicate with the concentrator
conponent 1021902} e R trepyassioptempareat 499 BEnaIoVide fuplite Pipkess |t the

devi ce 502 orcoatda@htst SEmpRBH MRNACGKAr GedGl Yo PO $8inAGEEESer PRInDthe
and/or nobile device identifiers to allow the concentrator conponent

102 to track CoiEnTReEasing comparertifi92 iverch ackel s s gessaibagnthis Hiows e e,
as descri bed &ae@iritor AR oMYE] 04 ideatifydRSwEdshpslnt BAMLEGGHIRIRISALGoNbE D

the uplink packet to the corresponding MME or access point 104 and to identify any



[0077] In another exanple, the eNB/ HeNB 504 can conmunicate with a
serving gateway (SGWN 514 over an S| -Uinterface to receive access
to the internet 518 and/or an IF multi subsystem (I MS) 520 and/ or
other I|F SYeeR0885% anot her exanple, the eNB/ HeNB 504 PEAISAWEHaHect
via the concentrator conponent 102, which comrunicates with the MVE
or eNB/ HeNB 104, as described. The MVE 104 can establish connection
with the SON514 over an SI| interface,2it hrough the SGSN 506 using an
54 interface, and/or via the UTRA network 508 over an Sl12 inteiface.

In any case, xteﬁﬁns%%&a@d frdrh e QEMB R Wk @ﬁﬁ@@@lemed%m%}ahﬂ@ﬁabﬁ@ wth
a packet data network (PDN) gateway (POW 516 over an

interface, amf ?Xﬁ‘@PIPdW]SEGBeSE%ﬂ%e E@n‘?ﬁfﬁ?%‘%if‘ &Y dier OREIN{FAGRE SoRPORAEt 197 Briet

518 or | M5 52@wGhingacker. S désoigk ] &@Qon&ﬁtré«félaco%l)ﬁeﬁy 16N S0 AGmAB Ghe
rules function (PCRF) 522 over Ox jnter In the |atter exanpl e,

the PCRF 522 €9 AgrRiuRTRat08 af ¢ WWtaﬁiethE\c}v@l dPaefreio the deyniink epervige

23 10078] Novédnipbientgod. o Th giowﬁhnkaﬂac@mmdnﬂpdﬁfeﬁteiossosn @@mﬁfeqﬁbke@m
network 600 that utili zes&e& centrator ent to provi

mul ti pl exi ng PBFPPHYRELEN o af&‘c"e%%ieﬁg"fafa‘%%d%l‘é‘{“é‘% @ee@ggﬁwﬂmeda S
ilTustrated. WWediwothl pbdder @afnts RGhWekRpALIFBPEdEctEiBVIp6iie %02 preEERI Vduag,
net wor k access@&r_ﬁ‘rry eNB/ HeNB 504, which can refer to a snall scale
access poi nt, 81t ®“a fentocell access point, picocell access

poi nt, relay poden atidition, Ghe aobRe oG] bon&ﬁiﬁﬁc&ﬁom%ﬂﬁmeﬂtmmﬂ@neﬁm e.
The net wor k access can be oft subst ant i aLl % %El cificati OﬂQﬁJﬁH h as
E- UTRA, UBM ‘W TURX2CRPIK aCqiloqaRES Beyg mo %F&C FHEE 2ERPOED

Wi th the concenatplaf ¢ mobilgdeiRa torlflEnitsivm gordond 41MtdNEROR u@ﬁnlb@bladts‘

of the nobil ey, dev ce can accor di

access point AAA/! oer ﬁ@g figflcﬁew éaMf"ﬂtE‘%‘utsP?‘} Lo BO%OP%%%@‘P Sl

concentr at or demntifionenitc heRletdevity, &g kxanyRywiichadt locnly unqubtot theacedBhtiail\B

gggcr I”E;gg égllquQtoIﬁ%r,SfL a?lsﬁ:e en Sc:ar(ljI {%(%:%1[ (I)nb ed h [ elsgaghsg}neg W1 B/ '_EN@] Edewce in

i nterface, whoelexaaple. cb?hamvlmkaxtassnmstdn mmpmreet %tqammknsn{ IO pdheas aor e

network inclu t conponen

104 can Comm%?gmtcgl%a%?ﬁérgﬁb%elﬁ IBf glon vr\ere?hr {a%}f: 1(}ent1§( ta.sswne tgméeexp?lbﬂ%edewce
GPRS) supporby ud@dléel(fﬁ@gﬂd)atlmvmpamnw% pegmefaxmaple dhe identifiecfer the mabibees s

( ) supp

to a UTRA net i - e r %\I}

510. MMVE 104 %{:géj’%gégg%e‘%&%g ¥ @‘ﬁg??yl‘g’q%&g@ﬂél% @@’?@Z@“@@%@dé’ﬁ%\/er

an S6a speci f bt idontifict epegiéitativnbeupanbsr02. nhgiithertcasnthe fidentifex aadicased

[00801 In a”0ﬁﬁs%2)g§§ﬂ%rﬁmmﬁ&‘ﬁoﬁ“@§@ﬁ%é91%1:» AR ST ILER! Sl 1, &

servi ng gat eway over an Si-U int ace to recelve access to

the internet &3gibghd/or an IP nulti subsystem (I MS) 520 and/or ot her

| P systems. | poANgh ek ees@emal E@f N@ ul

t he concentr aftaor i]co oerllen ) ?on c 6‘?7@%%2)&%@&{% ﬁ%gg)ﬁlé?]l\ﬂgﬁlB

602, as desci idp@iier tmed QN@ZGHENBS @elzt ela@hm@@l@n@mce tl@s:naﬁerremam EWCINIVE the4,

whi ch can estghldighy &Q rﬂﬂl@é&tﬂﬁm;d% {RndRe et or %40195'1%01){%9(1@ dc}a identifier i in

interface, through the S using an 54 |nterface, or via
UTRA net wor k Bmsnmfeﬁmgawﬂlsi}@ WFeialf #ERss PP AP aéaig@nbetdheTmAﬂcentrdtm

facilitates ngiyhdat @@?&%iis@)fec%ﬁ%@hiﬁﬁtpha&ts‘%otnhth@ m@@‘%%ccgétp%mt 104
net wor k ( PDN) ?atewa 16 over an S5/ S8 interface, and 't POW

516 can conmuiffatedtethy F‘TOEE? 11“-‘9’1‘39\/1"1@"(10&9 Hevpitesye packaigtoghe jorass paipt ]t% K% an

SG i nterfacepas@f ovind m@iu EMqeha&sinRg 1@ﬂﬂillﬁ%ee§cjll%RFkgj@ﬂieﬁtﬁ@aﬂaﬁ@;
over a Ox interface. In the latter exa e, the can

comuni cat e wipbilerdqucq igentigisneriginafly pigsepsed F%%?cma@érator component 102. It is to

be appreciated that the concentrator component 102 can also use the access point
identifier, if present, to forward these downlink packets to the appropriate access point.

The downlink receiving component 408 can determine a corresponding mobile device



24 100811 Referfing to Figs. 7-13, nethodologies relating to
facilitating multiplexing comuni cati ons between access points and
upstream access S)Oi‘ nts or MMEs are illustrated. While, for purposes
of sinplicYPyY8%83%| anati on, the methodol ogi es are sh&&M USRS/ 048316
described as a series of acts, it is to be understood and appreci ated
that the nethodol ogies are not limted by the order of acts, as sone
acts may, in accordance with one or nor® aspects, occur in different
orders and/or concurrently with other acts fromthat shown and

descri bed her@i ihe dbQlin®pa0Rt Based HOHE idkdifidr afld il hbifle@b$icdMdn]munication
understand and appreciate, that a nethodol ogy could alternatively be
t

represent ed #9MROWEEFFIACapforyse de devainkgackelp de nbilg deviresior gg@pleas i n

a state di agriems) Matwe@imelg toGg Rlah ckdohghs Wiralb@ GoRetnBiciiRY levoie sty hed
to i nmpl enent a._nethodol o%/rgl n accordance with one or nore aspects.

10082] Tur ni riiliEss 2EPRFeNEAICT SAMBYIERP BrOMde MYHiBIeEy fo7 deretsaintsragessting At es
_rOU_ti lng Facragmﬁ;eﬁ%gﬁe@cgmsﬁmb@h@inﬁmge Mﬁ@b%@@dﬂc@@bﬂ\@g&};ﬁ@w&m S
1S | ustrat eq. , 0 n CKe an pe recelve rom an
upst r eam net visFR® 8%%@@‘?“’%’34@%@%}V%quéaﬁﬁ%f?rrt@a*‘rﬁ%t%? aecess
conponent carpdie, soh aceademtopdl fdcess Wnt, RPEDECcER ol K@lay Abde/ @4, Rl
access point related to the.dowlin cket can be determ ned hased
2t Teast in pHTOkeEHSPOBAE e grmbls ESEvofictost fre B AErET PEl B
be | ocal |y uripegificasors buchhat-Utee,iuBvt WINMAK, ganThadwelsssgeaeabad, e

and provided to the upstream network conpo f.or utilization in
ransmit i ng PReRaatPat, B8 oREhiRe cHPOTHE 1l prek pbRaPHgE deete on
poi nt. | n onebebadnfohemotikealeliocs2l of othatvgseearddan bdchidarglyc@owiteacsdsopeat i n
a mapping with.a received identifier so that the packet can

properly assocla éIH)BW ¢ ﬁw'fehleelggfgréstg %%an{h? PREeRF x%?ﬁ‘[?f"ée,“?tl?é?o track
identifier cawmmeh&btens @ithrhe MFIEND, ubipg B1-VNIE entdrizcs) ss desoited IeciacTiRS S
poi nt and ca r.at to i tify one of the connections. Though
a gener at ed Mgﬁt;ﬁgﬁgfi%ﬁﬁedb@nﬁgﬁ '/ ,ng}sacer%%er“?’% d, it is to be
appreci at ed tihem] {The coregeiwogd inicthdest thf iverious artheb @ompdankntg e For Axaamby hier
exanple. At 7 d ] n sm:-tred t e access
poi nt. 10083 fgggf Ité) ? ??“n%mt?’yn&%té Wi Eﬁ%g"ﬁ&gfg’%ﬁa{' é&%‘g’e}{%&% "’6‘6}85%@ SpRPort
shown t hat f awide (3G verras spacificapndomwntivadecpa ket ER A octaodke®8 apdomt s
for recei pt hysgor L &IV , wo : K
packet can be ?gqe%dgi%{a P)(rj oér%q&gwglskﬁ' eamlﬁgs'?ab@]%g%p%aﬁgg?. eré home
downl i nk pac kabscribas sefees DS 2 ovsaan 8orspedification, kagsasubseriberiigfaenation, for
identifier pr&glinﬂg‘sl y generated for identifying packets related to an
access point and nobile device. At 804, an access point related to
the downl i nk 18%@kénr apather rxauiele.cthai AEHHEAES 64 atan | commstunicate paitlt 2 overviige
dentifier. Thlesaf WHWEs IiRel A0AL nttlbilSodARNLEL Blne ASmERIE LGRS
which is associated wth the access point based on a mappi ng of ¢ he
local I'y uni quig IP2Bulfi qebiystem PMY)oS2Arenilge athert Pewysteis ellv aptifer oxantplve the
access poi nt,eNEIBeNDCS4 YalNoaUGmbACRt | fik€EorCQfRol StoRBoldle 108C GinY&d
identifier, and/or the |jke. Sim]l a}%)é{f-/l’ at 806, a nobile device
related to t HEOTIBRIEHPNR D AEKEMEc aineNEHEIR d P selgsasihie dThr MM P
part on the id@plishfch@iectiohnNtith thé 8GWEXANRleLan 81 1IMRRBLRIMERABH FRIKIN R

| ocally unique. identifier to correspondi ng access point and nobile

devi ce i dent i ¥1"828 54 greriage R/ anvip the dE RSy 4 59% oer el igleErdey Iufvque
identifier it the saw deBidds DeSlornAlcc@98y cdntfuni @i Wit £packdl dbl Getwork
downl i nk p_ack%b Ean be replaced with the determined identifier of the
mobi | e devi cel PRAdEHREY pd SRBY L& PVBe 2B r Stishiliterdge.t and fee REFLsH S peannt
at El'([) t Thi rS1 woﬁﬁfunﬁ%ﬁéﬁﬁ%@ly vathl tﬁey\flﬁltetrrﬁb@ 58C 6B/ m&@tngta@ S@Trlﬂ AMéERe, LR Sia
acket to the correspondi mopi | e i ce_providing seanl ess
Irorul tipl exi ng ‘%ﬁlfﬁr@ég 6%{;?%6@ 1&’%‘?“8’(1 gg&%@c@% Qvef Fo‘ﬁ’?é‘&?ﬂ'@“s pbith Ltterg
upst r eam net vexaiple ORORTRMN$ZS. cal M8dnichterihng: IMB $20@ver3n RAMtEFXREP! e



26 network conmponent with the unique identifier, and the rel ated
access point and nobil e device can be di scovered based on the unique
identifier, QOOSQ% Turning to Fig. 11, an exanple nethodoIOﬁé 1100
that faci IW?AV8L%¥p) enenting paging for a plurality of CLESHEMPES
access points is illustrated. At 1102, a page can be received from an
M VI E where the page conprises a tracking area identifier. At 1104,
one or nore access points associ ated wii3h the page can be determ ned
based on the tracking area identifier. As described, access points
can register gy Ndiv@rmedero fig, P HE ekhdd adelegs@@iﬁhmglcaroaa@twoﬁhhm that

al | ows associaélon of the access 0|nt(§o th ckln area so when

pages are trafiSAT i QEceniHY QEERRE BHt “E}f“‘ P%@R‘?Sﬁﬁ‘”&tﬁé%e%?aﬁ %he
det erm ned andisppagestcesfA@oat @i ilgnyted atNAIOB 600 Ren PRREG: ¢ akvbie dev1ce 502

transmtted to the one acce 871 ferrin

H o o et MR aER D Gy 5 guBBRE s, v oot e 1 e e

i ndi cat i Ng ackesspdn fich agzefuntdoblems:essrpom\mbtdnl@cmssmaﬁzayAbdelé’r@Zor a
uni que |dent|f|e gn be received in %irﬁf ssage rejg £ qI
access poi nt . RErIS0ACH N QiR g é]re*“’é’é%ha“ﬁ%“ Hs% 2y Si“’r‘imla Y
subst anti al | yanalsbecrfehtamaﬁcldmmt}rmh Bsg azgm QRicaTROELEB S04, Iaedﬁen‘i&a,ges
with the access point.

Hounl | v oo ol eBRalicus i e BaEiRT bR dOh il ot s 5 osalt

poi nt. At 1204 thd hebikldwritd 3R onessaie, mﬂmalbe:cblﬁm'lsrmrdvtdedacm@s fidiv@ and/or

k d h
ml 1 pl ex moohages o MAIFE 0. RIMGihY cPBRRErGEnBRRRRYS PBct: vk

[0088] Tur ni ngotnomfergnns HBh ﬂErENBXIé.ﬂ:ﬁB 602ratiipoXid Incgfgce] 0@ sdridad herein. The
faci|1tates copmunicati N9 JERSA0SS oy ak 90 bn SATRABRN M v

associated identitrers ig rlustrate a unique’i
can be connunm@dhedWMdlamcapphmqaﬂwmmaﬁaqmﬂwsktup nmessage to a

nej[ wor k corrpo gfg ThJQS“r g% f{) Ilﬂé:e Eg#llyv%{]ou%ad?he; %LI‘E{%%@B‘E? %1 Su%@%e the

poi nt and can prOVI e access poin equent
messages. ThudMEat041a30ebmmning atgrwnl}weelwdle igenefal efrckciaam@@mws(éi’f{&bbupwﬂ

substantially o"&la- ks %@&%ﬁ%‘atsg&?ﬁ%%%% rlivd 208 of PETRA §t%%H<e B apdior

nessages can e fransmtte net wor k conp onent. CCOr
descri bed, thaGhbt ¢ige kacir,coaﬂpmaemvmwﬁw}@aﬂobmfé? é%@?@rﬂom@pbw a home

conponent, C%bécﬁi&%%&é& (f{@@)bﬂ‘é &6 %n BEI @E%E&QQJ & 9 sl Qerfo by ni*dﬂha"ﬁ‘dﬁ for

identifier. [0089 e appreciated that, Tn accordance
one or nore a¥pBE¥s descri bed herein, i nf erences can be made

regar di ng 99”@68’6{ 'Iﬁ‘Qn@rHcQ/ c%mﬁl%s%' S/ AENENSAYG Qy‘ﬁﬂﬁdnfcht%rv?mﬁ’“a %rvmg

packet s transmt hr ou a concent rator corrponent used herel n,
the termto "gafey (S%W) 8] V@? thelel ipterfase & rg@!f@raacreﬁ%/wtﬂaﬁ ipfgEeptigeader of

reasoni ng aboy POkl subsystem (IMS) 520 and/or other IP systems. In another example, the
eNB/HeNB 504 can so connect via the concentrator component 102, which
communicates with the eNB/HeNB 602, as described. The eNB/HeNB 602 can connect
to a related MME 104, which can establish connection with the SGW 514 over an S11
interface, through the SGSN 506 using an S4 interface, and/or vig the UTRA network
508 over an S12 interface. In any case, the SGW facilitates network access by
communicating with a packet data network (PDN) gateway (PGW) 516 over an S5/58
interface, and the PGW 516 can communicate directly with the internet 518 or IMS 520
using an SGi interface, or via policy charging and rules function (PCRF) 522 over a Gx
interface. In the latter example, the PCRF 522 can communicate with the IMS 520 over

an Rx interface.



27 inferring states of the system environnent, and/or user froma
set of observations as captured via events and/or data. |Inference can
be enpl oy tify a specific context or action, ate
a probablﬁq}%&%l s%lal bution over states, for exanple. T eTI?%‘a%%?:%g
can be probabilistic-that is, the conputation of a probability

di stribution over states of interest based on a consideration of data
and events. Inference can also refer ta&*techni ques enpl oyed for
conposi ng hi gher-level events froma set of events and/or data Such
inference r eimllsRefmlmgeo dtiges t7 Ui trhasimdolb gine velasing rip sfagilitatingt moHiplekingm a
set of obserygd Syehkh. 3L «ab8 r@%ﬂm daid. acm@gfaﬁ{s & Mk hige
events are corr d i ose tenporal prBX| m t d whet

events and datwtrgedre Whﬂ@nfoomerpmes Qé@@mmf}ev%miaaﬁwnd@?an@m?’@é@s ale
100901 Referr g&g‘l A% CQHJ::d Ba sbifes & M Fif) beu?ﬁng QAPIl G ép‘ﬁf&cﬁb@tﬂ%m}édfoo
is illustrated 1 n accor w th various enbodi nents presented
herein. Syst mt@d@oglemnqtge@techbmg erdet i p¢tD 4s SAB2CHE Y. 1t aesordarce (i

mul tiple ant F LA kude
ant cnhas 1400 Agd L A08 > Snerhal CFah Ban A CORAn g R A LB

1410, and an teeddiavinmd|desgribrdpheecim Fosckamepde, sipsevinlled in A artyrll vadersend Ty
antennas are Jj}l, g@%ﬁé it fa%et giagyma&ﬁ&"aﬁelﬂﬁwp beOWENREd a8 Bri I of

f ewer antennas c e utilized each %rou Base station 1402 can
addi ti onal | y inte¢laferbstaiestor aYpst uplbes it Ralplg dia@ma Maspeps, et ol fiipHatedagitn

of which can 4y dolddfhir bieBer a Blethoddb dn %coﬁ%@%@h@o@ﬁﬁ@&b@ised
with signal transm ssion and reception Flgl m%r occssors, npdul at ors,
ocya

nul ti pl exer s, [tehBuaingtte Fig 7Renaxriplp e b drcilitdscroyting packgs) |
be appreci at %tv@én QE&SSSB(SIJITL afd 'uBstxteQﬁ‘ n@futo-rk 200 dntPasBustaldl ORt 1602

can conmunicate with one or nore nobil e devices such as npbil e devi ce

1416 and nobidoantidimagket gapds recgiygbp an PRSU'F@“ POV CuppmeRti It WexpRae:

base station {d4fRu&A SRR BRhRAbR ciM aemnawe@tp@mt Imlahyanamythe ur@e&t 708,
nobi |l e devices simlar to nobil e devices 141

14
devi ces 1416 drigccsspontaglated o the downlipk pagket CaEgF 3%1?%1 érz%%?ggt e%ﬁﬁﬁ’rffa“

phones, | apt ofSan RARGHL! 0L XBRRIGC | igdhtiey tmets lobaRdied ot mg
devi ces, satellite ra i

gl obal  positioni st ens
any ot her suidsfier ‘iﬁég?‘@ eﬁf“o‘:’rﬁ“‘?fﬁt P&%"t‘qoﬂ %9 strgn g t‘@%‘g °°‘hp0ne}% for
communi cat i onyBiyaiopm d4eRittinSyacien t6ﬂ)8€bcelﬁ&]bﬂof e d@wSmdﬁ:gi&ea;sspom In
conmmuni cation with Iﬁ‘gtenﬁa’fﬁ%{l“z and. 1414, V\her%riagantennas

1414 transni toFRFERMETRGICAS TSP fAsmifisy CEEPeATET BvaPaRp ieoti cFC?l
1418 and r eceidwgifienfoothaethé gackér @mbaghipedy devdiaed &t theoacedss @oznevblrasne
e LA20, oty RO 0 5 A%, B SO R0l P
i nformati on tadrabbd genei@eil eeiddmi2p omvedntheecon@Btions. Though a generated identifier
can be utilized, as described, it is to be appreciated that the received identifier can be
utilized in another example. At 706, the downlink packet can be transmitted to the
access point.
[0083] Referring to Fig. 8, an example methodology 800 is shown that facilitates
transmitting downlink packets to access points for receipt by corresponding mobile
devices. At 802, a downlink packet can be received from an upstream network
component. The downlink packet, as described, can comprise a locally unique identifier
previously generated for identifying packets related to an access point and mobile
device. At 804, an access point related to the downlink packet can be determined based
at least in part on the identifier. This can be the locally unique identifier, as described,

which is associated with the access point based on a mapping of the locally unique



forward |ink 1424 and receive informati on from nobile device 1422
over a reverse Iink 1426. In a frequency division duplex (FDD)
system fg‘[) @ k 1418 can utilize a different freqpepg¥obandsikhan
t hat used Qj\% V& Ce 1ink 1420, and forward |link 1424 can enploy a
different frequency band than that enployed by reverse |ink 1426, for
exanple. Further, in a tinme division duplex (TDD) system forward
link 1418 and reverse |ink 1420 can uti®ize a conmon frequency band
and forward |ink 1424 and reverse |link 1426 can utilize a common
frequency bandntifi©Q924 iEadcfiergemivpd dbmatht esvamspoim dthe foctllyeundgque adgnfifier
whi ch they are de5| ate I

sector of base Bt %g{ﬂe r?gﬁgpld%g@%qg&r% tge ﬁ% %ﬁlﬁ%&gﬁggﬁgag@ﬁﬁéd@m
desi gned t o oclakini thadevitliok pokéticen beddtgmined hased atdession ot on Hhe idgntelies
covered by b t QU B G I

1418 and 142?115“%? ‘“9 {‘)’%ppld&@é%t enng{se 5 aﬁlggggyﬁdg{@gﬁrﬁ\@ Cg”ébbgﬁgﬁlg
utilize beanfaeasi mgnttwd |nrwpﬂ®<}@10§|l@naﬁel% or pushsan padgtgmard figmdas Bealivnks
1418 and 1424, 1{(}% Jc{gﬁt% %tseg?\cﬂ @e@(?hb%él 1@’[ %ﬁdtlé‘}ge%uﬁéln?%e d\ﬁ@hl‘irﬁ’( fR8&e can

stati on 1402 i zes or mmeg transnmit to nobil devi ces 1416
and 1422 scatlearmebed st sl deterhined) ifhntifier a%@amoaﬂ%@V@wﬁé@@aC%sﬁiq@

devices in “g&%@%&d ROmE Ghdess SAR apguﬁll’?ml@%r Eﬁmbfesﬁld\\@ttﬁ‘é' {85 D6t RS

conpared to ase station transmtting through a single antenna.to
all its nobi |moddéa/the packetNh e corispondiisinabile depice@EovidngsCRigss FaBEpIging

conmmuni cate d t& RO AR Eccbhs b Bigits %o @éﬁ&nﬂﬁﬁéo on@fk. hoc
t echnol ogy (néoftn%gﬂékv\’éﬂe at@fg%c Accordclcngbtoqanﬁgx?a:g sy sn'?(ram 1400

can be a rmul t 0Pk Turmngt to i 9 i exssplegithodRir) 00 Gringiitatay 105“ng51gﬁ§1fe§m

Further, systgm,14QQ upfdad Q}bﬂ\doﬁ@co%}bgﬁ’é@ Rtd gHeloy nﬁ)[l%/act:é/s@ 90191% lsﬁillﬁitﬁiéﬂﬂg
techni que to divide conmunication channels (e.g., forward lin

reverse | i nk, At 902)angiphpk &@kqt@l}eceP’Bme’T‘BBacw e 904l “Pﬁ@a‘inlnﬁté”orlﬁ n

addi tion, CO”EHTH}J‘OQL%E hQELIALPHIREMS a&aR Pt RIdeRAfiNRI Thedn bodatrinma, for
si mul t aneous cormuni cation with nultiple devices over the 1cghannel S;

in one exanpl EMEEDMSERIN HERRAIRG ¢LB&ATTHS PRPGLO g fieampyigork cpmponent;
channel s can {gicklicd slephitialidd HARKL dnONBre@busf §e&@ue@@st C[ia{eﬁotﬁel Q&irmﬂd thd
time. In addition, franmes can be defi ned the or% ébgs Wﬁ‘ﬁ( gﬁ(epcy
over a col | ectRlih Pagket §amsDeGHy AR YRSTCH fjeiwo mBS%llfﬁb {909, Py &
conpri se a nughek tefsnfidvh S ihdksm nélf{i)elld%aﬁlﬁor&htaﬁsldannlhétDZ can

conmuni cate to the m)bl | e dev] ces 141 r. the c

whi ch can be PEAiRetqane (Pakigoll apyisueEr %Fncgggf OongO\r{)Séiél??ﬁ‘in tﬂgﬂnaﬁtﬁtg s
can be creat egadshiittif GHARI fadkdtsNFitN Fehedtal lopgBsudduegaasifis. At 1002, an
comruni cati on data, control dat e.g., quality infor n f her
channel s, ackH@Wﬁ‘éﬁ&iﬁr@ﬁ‘t 8? ﬁeﬁi’%%[ %?@%oﬁcqbdﬁpgm?’/eé& escng%ivgl} ﬂ%%ert]r?é s,
i nterference imfuas fRtiBUmighe ldeittdRe eAsioghah spstredne ndtworhndhpmentthssotipke.

29 [0094] Now r ferrln | ess.c 0 e
1500 confi gur é"(‘f s %Cﬁﬁ%@f’*&“ 33“2?%%2‘?{“81?3“ rrgilslcgn %%%](:ngi)%gﬁﬁ F‘u%%é?)ht %nd
The system 15@ﬁp§.iﬁg)w dﬁﬁng:mmwmmgndemﬁa&mf el [atdepdl poimeindl sglatediopstraam
for exanpl e,

|| bei ViiGed
by a correspoft Wﬁ 0331881?& 6'(’)‘??11 thel demf@g ﬁPfAbSo%,SJng%t??kigﬂcéz%[ K3

previously, f @ie phsit gl cart Hteieaﬁmeasbap@iu afegst IS pton-anlid@d ferrie thatredket o
the macrocel ls 1502 an b CES
1506A - 15061 1équ§ ﬁ%ﬁ\l/%fl I1e§£%(f: tQ t nl é: a%%elgslg?ut%ﬁ@ﬁqa g@glgei %ﬁgé Jt: %&hﬁout at he
Wi rel ess commudiats de:,cslgeﬁit émumﬁ()@ sdeﬁa"c:h cmmmpelméw@e@tﬂiemeﬂm Hl@d@l
can communi Cat &; vg atng 12 agceg)s ponrR IeCHE%g Rﬁ)h muginél‘é%p‘r smﬁégs‘%gmﬁ’ﬁbna At
forward |ink aﬁd? a reverse escr addi t1 on, access
poi nts 1508A -109508@1®rled®&c@v¢¢nﬁﬂ'dn ersfée pashctisen avapliced b fhe ualgaeWentifier,
points, such %ﬁ 1%%@1&%3&&%8}6&5&&%@%? to e 9&@1@4}111 n&%&%ﬁ:@mﬁ&iefﬁt &:1012.
relay nodes 1 ase stations or the lik fering services
related to a p’arde“@bttdan pswions Bgn¢sorhseent P%&Etﬁ‘é@é’? F%@Hed Froye hgypitiean




30 point 1508C can provide wirel ess network access to the nobile

devi ce 1506D based on the contextual information to facilitate

seaml ess resel ection fromthe access point 1504D. In this exanple, an
r

MVE or upt?&UMP¥E¥ess point (not shown) can facilitat ECTHE2Y S e
where the access points 1508C and 1504D are connected thereto. [0096]
Fig. 16 shows an exanple w rel ess communi cati on system 1600. The

Wi rel ess communi cati on system 1600 depiZts one base station 1610 and
one nobil e device 1650 for sake of brevity. However, it is to be

appr eci at ed tators YshRRtnt GO0 t8ethidul GAcibfer "RiGhd RBRA ANRsIRER afd AbbiRN
and/ or nore than one npbile device, wherelin additional base stations

and/ or nobi | CWEYFEDE d@%eﬁéb%%%‘t%ﬁt“iﬂ%q@“@ﬁ?ﬁ lar or different from
exanpl e base (gissf TeminkGd Figdt ARRinkRe AetbdR g} D6 EASEbRRinDeRWiIngl N
addition, it is tq be _ apprecgiated that base station 1610 and/ or

mobi | e devi c&?488 ré‘éﬁur%lﬁiﬁlo SP“P??éedsW%‘?ts%Pﬁ%mf lﬁi1§'§Fratid-6AbHél’2=la4ﬁaﬁ5fan be
and/ or et hodgce{vet @%m afr MBIE €RSCihk Begt ASHaid att@ciiacirkd fdai@ie A€1168S
communi cati on therebetween. . 100971 At base station 1610, traffic data

for a nunber BF VAU° LPEANT SSORARS Y he PaHs Srdst SriEBitFE B2seE m they
transmt (TX)trdeib@aps ReaFROr Ad bdbdibedeeEdpdigs ta rafis@padiliRy orRaE hogat a
stream can be 1trrgn?li%':ltt'ed‘o er }g respecti vg antenna, TX dat o
processor 161520 TAGIS @G dEYS 21oNE 21SPE B1oR Qha accrfi @Ot Rt trcking gea so
stream based \Oll’bn@agbaﬁﬁeitﬁhdnaﬁedcmdhfb@ss%ﬁ&ﬁtlﬁ@nﬁﬁﬁﬁ@dsaﬁ@ﬁ bé Jb@drrlmglad énd
streamto provid ode at 00981 The .coded .datfa for eac at a

St r eam can’ DOt « KBPERER G ¢ 1750 F Pt bty gt EHBGBHER Fore dtiicy
di vi si on mul tpopitexi ng (OFDM techni ques. Additionally or
alternatively il ot | s can be frequenc L VIiSio .

mul ¢1 phexed (P ReBiE gt S meb 0 S pobEde drdiron
mul ti pl exed (i@Bbdting Ttresspidimptidedafieas insdotvsifinlcabdsaped Kntd0a, dadiquepadnti@en
that is processed in. a known manner d

.~ “¢ap be received [0 an uplink mesSag ai‘nlateg?nanb% é’lssegingt {Tﬁglﬁl Re dleVi ce
1650 to estinGbe” CHanmel” PeLPBhEES S PHE 14 FhIERAGOBE | ot Aivd % 8HLY
data for eachidesifier @t be serednn bbstamaly all edhtddelognlinksyerbagks wappeidl the
based on a pagiicul ar, npdul ation, s € o comBh A . Rhase-s if]$
. iht t. <
keyi ng ( BPSK), S(Sﬁ%adr <1;1¥urt'::ea B‘%gge]- Shi 'lt%’n{gélfv?llg C(J agg}gjl eﬁf{%\bl g’g-éé‘ﬁlln I{k
keyi ng (M PSKgssages)wad ripirepristehmnpiuiet thelenavsges @t arorccbdv AN) , Aeti206) the
sel ected for &o%gm%ggﬁ téaﬁ%’é‘&aﬂsrﬂ&&wogﬁ? H&%Jkaéo&&aﬁ&leﬁé’ ”f?lotlgﬁ-regél-‘a‘? fata
rate, coding, and nodulation for eac ata streamcan be detetmned
by i nstructi omtvpkrdompomsdt om prdipicdedessygepromedinpito 183 0ifferbGO BlotifFre
nmodul ation sygpel.g for the data streans can be provided to a TX M MO
[0088] Turning to Fig, 13, an example methodology 1300 that facilitates
communicating messages to a network component with associated identifiers is
illustrated. At 1302, a unique identifier can be communicated in an application layer
setup message to a network component. The unique identifier can relate to an access
point and can be provided to identify the access point in subsequent messages, Thus, at
1304, the unique identifier can be inserted in substantially all subsequent messages. At
1306, the subsequent messages can be transmitted to the network component.
Accordingly, as described, the network component, which can be a concentrator
component, can identify the access point according to the unique identifier.
{00891 It will be appreciated that, in accordance with one or more aspects described
herein, inferences can be made regarding generating and/or associating unique
identifiers with packets transmitted through a concentrator component. As used herein,

the term to “infer” or “infcrence” refers generally to the process of reasoning about or



processor 1620, which can further process the nodul ati on synbol s
(e.g., for OFDM). TX M MO processor 1620 then provi des NT nodul ation
symbol streans to NI 31 transmtters (TMIR) 1622a throu%h 1622t. In
various aspReP&008856 M MO processor 1620 applies beanf o246
to the synbols of the data streans and to the antenna from which the
synbol is being transmtted. [01011 Each transmtter 1622 receives
and processes a respective synbol strealhito provide one or nore
anal og signals, and further conditions (e.g., anplifies, filters, and

upconverts) tignaahaegd Fiahemt awnbﬂﬂénd%n@/onmﬂhaﬁl%dses bORAbryalhd AP e
for transm ssion over the M MO channel. Further, NT nodul ated S|gnals

from transm t28MEd 16D SXenfsh IRy el plafereare cqn by employdtor e specitic

antennas 1624@ntekt @U@horl @24n gdnesRechiov@hiMy dlsBbddn Mer BiRY It6r dempiee
1650, the tr Eﬂal s are received b NR ant ennas

1652a thr oug?\ﬁ"fégttf?en‘g\en‘gg Phatbuti o & BRAPTPHBIN @48 RGN 15 IPEEY | s
provi ded to aowesPectH iMereitaasid\wara oRGittiod 68 4aa iy auah ki&ddice cdaaHd
recei ver 1654 ondltlons ters, | ifi and downcagnverts)
o respecti ve SIGHAICITRE; b hosBinne Pohud- el isale I pAtAl duens
sarrpl es, and 4ndrok hes. &lidh(iﬁsﬁﬁ@ rédiRs manPtRSricOoPFfidvAeerds GrALHi@S PORC Ng
‘recel Ved" Sysnpotj ob::erve% events and/or stored event data, whether or not the events are correlated
in close temporal proximity, and whether the events and data come from one or several
event and data sources.
[0090] Referring now to Fig. 14, a wireless communication system 1400 is illustrated in
accordance with various embodiments presented herein. System 1400 comprises a base
station 1402 that can include multiple antenna groups. For example, one antenna group
can include antennas 1404 and 1406, another group can comprise antennas 1408 and
1410, and an additional group can include antennas 1412 and 1414, Two antennas are
illustrated for each antenna group; however, more or fewer antennas can be utilized for
each group. Base station 1402 can additionally include a transmitter chain and a
receiver chain, each of which can in turn comprise a plurality of components associated
with signal transmission and reception (e.g., processors, modulators, multiplexers,
demodulators, demultiplexers, antennas, etc.), as will be appreciated by one skilled in
the art.
[0091] Base station 1402 can communicate with one or more mobile devices such as
mobile device 1416 and mobile device 1422; however, it is to be appreciated that base
station 1402 can communicate with substantially any number of mobile devices similar
to mobile devices 1416 and 1422, Mobile devices 1416 and 1422 can be, for example,
cellular phones, smart phones, laptops, handheld communication devices, handheld
computing devices, satellite radios, global positioning systems, PDAs, and/or any other
suitable device for communicating over wireless communication system 1400, As
depicted, mobile device 1416 is in communication with antennas 1412 and 1414, where
antennas 1412 and 1414 transmit information to mobile device 1416 over a forward link
1418 and receive information from mobile device 1416 over a reverse link 1420,
Moreover, mobile device 1422 is in communication with antennas 1404 and 1406,

where antennas 1404 and 1406 transmit information to mobile device 1422 over a



[0103] An RX data processor 1660 can receive and process the NR

recei ved synbol streans from NR receivers 1654 based on a particul ar
receiver proceSS| ng technique to provide Ni' "detected" synbol
streans. PR¥OdM4%8857%cessor 1660 can denmpdul ate, dei nt ePCEAFa009/44$d16
decode each detected synbol streamto recover the traffic data for
the data stream The processing by RX data processor 1660 is
conplenentary to that perfornmed by TX M8MO processor 1620 and TX data
processor 1614 at base station 1610. [0104] A processor 1670 can

periodical |y @afed mkeMhCRcdarRHhdtgn MBhmhobilt evitlel 1UbZ 6/cR8 rilbSCHgs ed
above. Further, processor 1670. can fornul ate a reverse |ink nessage

conprising a H&Er B2 ifaeRosdivision furlpe TP awxer.afotrerh Bilt {98, cap G&%]a
The reverse |difficBSGAYE; G:AD GO TRT dsS@LY ALdrQURMKINRE SndhriAd BLOBLE o
regardi ng the n atlgfge | i nk agig/or he received data stream The
reverse Iink ?F@g‘yagéi f%"é?f“ AP ek apythat empleysd pypresess dg 144 dor
whi ch al so r egginples Etunaérf inCa @i&k&h\f:ﬁﬁn AupiTEID)Ofystelal Borbdrl @amﬁg m a
data source 1636, a nodul atfor 1680, conditione

transmitters FEERAT ]r‘%ﬁgfﬁn f%%zﬁra camRPn frecmenty (et b fopvarg hﬁlééég“ and
station 1610. reffsQbk 1446 daRaklizs b abm@bn k&LGncybhel. rmdul ated signals from

nobi | e devi ce e recei ved by epnas 1624 ondi ti oned by
recei vers 1625‘}99 %ﬁ%dﬁf"a? e‘g nﬁdbd%‘ﬁf%&g%t“&?“ TGWB‘C ffFo‘é?é‘?é"é?ﬂl By a
RX data pr Oceﬁ)ﬁﬁﬂunibﬁtézmlﬁbEfetl’e:atbtasfahectcﬁreﬂ eﬁs‘é@ta{ubﬂ’li@OHES&aﬁ@mple antenna
transmtted mobi | §8 r%g 1650. FEurt her geessor 1630 ca

t°&

]
process 32 t gRa e Y %ﬁ&rgn?%lcad%foe}nﬁ?% KPS et A%y i
to use for detoeemd by buge sttditmnbe@mﬂ@ o g ivuEbg ies forward links 1418 and 1424, the

transmitting antennas of base station 1402 can utilize beamforming to improve signal-
to-noise ratio of forward links 1418 and 1424 for mobile devices 1416 and 1422. Also,
while base station 1402 utilizes beamforming to transmit to mobile devices 1416 and
1422 scattered randomly through an associated coverage, mobile devices in neighboring
cells can be subject to less interference as compared to a base station transmitting
through a single antenna to all its mobile devices. Moreover, mobile devices 1416 and
1422 can communicate directly with one another using a peer-to-peer or ad hoc
technology (not shown).

[0093] According to an example, system 1400 can be a multiple-input multiple-output
(MIMO) communication system. Further, system 1400 can utilize substantially any
type of duplexing technique to divide communication channels (e.g., forward link,
reverse link, ...) such as FDD, FDM, TDD, TDM, CDM, and the like. In addition,
communication channels can be orthogonalized to allow simultaneous communication
with multiple devices over the channels; in one example, OFDM can be utilized in this
regard. Thus, the channels can be divided into portions of frequency over a period of
time. In addition, frames can be defined as the portions of frequency over a collection
of time periods; thus, for example, a frame can comprise a number of OFDM symbols.
The base station 1402 can communicate to the mobile devices 1416 and 1422 over the
channels, which can be create for various types of data. For example, channels can be
created for communicating various types of general communication data, control data
(e.g., quality information for other channels, acknowledgement indicators for data

received over channels, interference information, reference signals, ete.), and/or the Tike,



101071 Processors 1630 and 1670 can direct (e.g., control,

coordi nate, nmanage, etc.) operation at base station 1610 and nobile
devi ce 1650 res ectively. Respective processors 1630 and 1670 can be
associ at ed’ QPPH/ ﬁ@ﬁbry 1632 and 1672 that store progr affFEHHdsate
dat a. Processors 1630 and 1670 can al so perform conputations to
derive frequency and i npul se response estimates for the uplink and
downl i nk, respectively. [0108] It is ta%e understood that the
aspects described herein can be inplenented in hardware, software,

firmare, m dgdeapans, reﬂ%kﬁn@@&?féels Qwifts mmnrlﬁrléxp@sttemrs@@éonﬁg%d )
har dwar e i npl enent ati on, pr.ocessi ng units can | enen

within one orS"Reffe? a’ﬁﬁrbie’cé‘f |‘B‘ﬂ’ﬂ§ psvices & peetiedat @ec’iyﬁfé’iﬁ‘l {300( payidss) |

digital si gnadonﬂflﬁfé@tﬁﬁ%ﬁ n‘ﬁJ[ﬂ?BSc)eHs ,Gug ipdor kO, HRCRBARSISOBA deMUQ@S
(DSPDs), progr evices (PLDs), field prtgli%r ammabl e gat

arrays (FPGAsYt Eﬁcg gl g‘c‘iﬁ% seruggth bop F@?swﬂmnéraﬁceewﬂlr Pér s, 1504G. As

i Cr opr 0cess odescribed bRviofE Clof aidfaficell Mol Bcdle pbigRedod 0 _PESOEOIBkaich o the
a copbination thereof. 101091 Wien the

hepoct o ar o SRR LDREi 036 i PODRE PRy MlF deicad ior 1506 e
m cr ocode, prﬂl@ﬁﬂmﬁsﬁ@dﬂ Bval@ld SoGgRERSgholNBY viRRsDEshh@bod &s@m

machi ne-r ead such e co onent, A code segnent
can represen?ﬁggp C?? %H‘lé deyeq Eﬁ?égl 0#%6]? 85618 @‘F%"m‘“ﬂéob"r ‘Efg‘?'l%iﬁrdg
routine, a suhimut5ods, —as0uEwhe, f@vaafltnmwne/opaqkaeg@ lnﬂc @é asRyibddl RNY
conmbi nation of, . i.nstructians ta ctu t at ement s.
A code segnmentidligh aﬁ%eq%gﬁﬁﬁqéag@b_égéﬁgf gé‘ﬁgﬁ 4P 6955
circuit by pa;smmgucﬁrad/fmodeéaeiessim@td pfc@:reﬂatdessrponﬁlﬁtreﬂay mﬂ@umelﬂteshase
par aneters, or_.ITenm n | nf or.mat | net ers,
data, etc. cart e 655%1 t:i:)}etl'g% ?%vfaem gegevey lteg{%ﬁst aé?f“{fi'sﬁﬁg ﬁ’ﬁm‘o“ as
sui t abl e meandssaribed. uditrgmniahodyviceh 5061y - mms;;:gle apdifigialig, or t adiemmiively
passing, net S 01101, S re_ . ]

i npl enent at | \(/)%r%rm#?%{cg't i tﬁésgggalgté%aéer%c B&d PRE Fer h aﬁ%ﬁf‘)ﬁ%‘f%‘%ﬁf@éﬁ
wi th nodul es eigs., Tpﬂ! wofeldssroem,muhmmmr sprign 1abdcamrovide dehdte qyer & dirgn

t he f unct I ons g é l%g 11, lﬁrO?lE @XamTrf'ee eSOfI‘ltlEéQ%ﬁgllscl%GE‘% —qg&(?%anséo(\)frlezgfelwn
menory units %n ecﬁ ed by 'S nmenory un B

i npl ement ed wpledis m amelgkdm@eé,s@rd tbfr srealt Brlaakcesopdifte im@cesseﬁD cannbe
whi ch case it il I %
various neans’ lgsg&rlgak%g’vm |r§gst lééégr(%fﬁ&%gg&ﬁ%léf@@% gc?lgér hfln o
Fig. 17, ill usempleeticimobide dyvirce hi0bA00 | J06atanf @tabﬂlsrhtwme:stlcmmmh fh @sdesg
access poi nt commygGat iy Xanp! n
reside at |east partiall %ve/\%wor{aigo%%fewgggtaﬁon r?gbainﬁ%sh‘ge\r/r:acl:%lgﬁmﬁla
It is to be ajppresEymted that system 1700 is represented as including
functional bl qardsf ’Acwﬁlﬁg tocmx%pzte qﬂa}uw@ﬁées%ms ﬁmra%l EREERRnout

functions i enent processor, sof t war e, or co I nat
t hereof (e.g. thﬁ rvrrﬁw%areéﬁmk gykewicn s prorvr@pdjbbegleazaul@g aEQgSS @mﬁub’ioﬁg -
1702 of el ect f%@@lalxgqmenfﬁfﬂﬁhe@ellcﬁ&léégén blnhzfﬁg@\lep Ref bO Pexfc,: akd for a

i nst ance, Ioglcal rouplng 1702 can include an el ectrical conponent
for receivi ng"#&ey Offe SYAGK BIOXIHIE Y AffTavVIEcesy pnt, fegtices Qe By a trget
described, thgcdopshd ﬁ%toe@me&ane@as ﬁa;;f&teany @@a?%&@h&@s‘%‘gohfj%h'afﬁ'e%fih@nd
can be in response to an up packet transm an

access point $eAcRtEgvithp? faﬁ@t ??féﬁtl?of‘}" efic. {rofn EseaR|st BobisndeyirgilfPedh can

| ogi cal gr oupdongnuhicdid vﬁﬁ*rrbcbé'e]@bélﬂteES@mD eh&6dnr ihigige cEIPFRAREBS of Rindover to
determ ning an access point related tg the downlink packet based at

| east in partSHH S5l B‘EPSSISII{?I% hr e hegetithin # srecifishPpiorigdl ARineRsuFedrspeaal
downl i nk packgiengdif @reof. To facilitate reselecting small scale access point 1508C, the source

access point 1504D can transmit information to the target small scale access point
1508C regarding the mobile device 1506D, such as a context or other information

rclevant to continuing communications therewith, Thus, the target small scale access



101121 Thus, as described, this can be based on a stored nmappi ng of
access point identifiers to locally unique identifiers, based on
identifying the access point identifier within the |ocally unique

i denti fier”OAHEPEF% he |ike. Moreover, |ogical groupin§€ I%E%m%&ﬁ3m
include an el ectrical component for transmtting the downlink packet
to the access point 1708. In addition, |ogical grouping 1702 can
include an electrical conponent for det¥®rmning a nobile device
related to the downlink packet based at |least in part on the locally

uni que i dent igoin@n508¢1@n phidk hvivkledt, netwtel HRRNS kethd ebieddvie n§06ﬁj &gedczﬁn
be determ ned froma garffg %orFln ication in the locally uniq

i dentifier, dndPBHe (& 95813HD SErmless grelertio %?J‘Blth?; a‘ic?ﬁzp‘(‘i‘?%n
i nclude an el@o4m.i ﬁﬁilns%@ﬁlﬂﬁlél&ﬂtMMErorQﬁtfe&ﬁtatd%gs @nmkm kioveh® ¥arCRcilitate
identifier and an access ﬁOlnt |deng]$$§ &ﬁi |In€ acket and
det er mi ni ng t'he alng‘g’ﬁﬂ"@e T3P 8TEss PBRL? ddsd ‘fr%t’f‘é]& 4 hgelo-nobi | e
il%b ce Ih denL i [bager Fagnm El’ﬁﬁrq aﬁ@ml@mlﬂéqq lcdlﬁﬁlﬁmf:dt@ﬁ s;ﬁsfeﬂﬁi(ﬁﬂﬁh&"h&%&%l@m

t hough not sh enerate the | oca unj gue .
Chenti 11or baRBm B ar L B AR Gitun 16RLeY Prmoufiui 1990
can det er m nefot fake ICOMS. Hﬁwa&randkﬂkapmbmhaimambﬁenuﬁkﬁhedmhﬂehhﬁ
identifier based o revi ousl eneratin ssoci ted cal |
uni que | denth e nen%ge FEEBn’ °§9"°§‘€/§%r?ﬁ%%’3?%§%"1ﬁen8“ tge E’é{ﬁ’ﬁ’ﬁ%ﬁ’?
1714 that retsaatinss and®t mobilé device§ om exebuistially fimilet srafiferas SRai afaegle
with electri s,1704, 170 708 Wi | e
shown as bei ﬁ% ee?% %Olr}?& 3 WB%%)B} 9‘“’%%ﬁ?&d?qc?be%tb(g%ﬁea]{}nadlépig? obd Pr%t
one or nore @ﬁ)plebleted that:laise statimpolhét bsl/d Alebile HHGE, 1657 08, eniﬂd;Othatsﬂ;teJﬂle

o ey ot ed | s TP AR e mifvorbaofieditls, YDl FhRL R Rl il

poi nt com"runlqoamnuomatwntﬂher@ntwgst ream access point. For exanpl e,

?%E;[ leren égg?cg[%'?{ \e {J%g stgtﬁon l%ﬂ%gramrd%tjgg% aa%{'lél %r%' atgstl ?.%e,ssftg)%%iﬁ grbm a
represent ed adetaj mcﬂcmdﬁﬁgwfaumﬂn’smmﬁ"éX) ﬁﬂta)gdosessmmﬁtm wamdne oumaiximople)l
e a SEBLESEky ORI ISP LETPI il BSER SR ORT
| ogi cal gr ouﬁpwgltslwdlﬁs,o#ﬂdelll@d‘tﬂw&@h teadirepdatre sitegmt braed oram padiculencoding
conj unction. &kl s@@&t%?thatlcﬁﬁ'sﬁ@?}m t%g?#ﬂggﬁﬁieli%% can include an

el ectrical conponent extracting y unique identifier from
a downl i nk pdetost Theewicd defa feronrindaty premeamba codiindexpdivith pilgodpta Bare

exanpl e, as %ﬁﬁt‘dn@leﬂeq&f{@ etth' RHPRSES (OFBIN NAME AR amﬁlbﬁ’aﬁ@d@r
identifier and can be recéived In response to an up 1T nk pac
transmitted clewakiglys thsfpilh sa&@%@nplm fequensly edidgion @luttm@xwéﬁwf itiae,
for exanple. difisigdHultipRRed d'[@ﬁh)(:%} c&%%élmm%ﬁggx&%ﬂm0| Tﬁéepﬂ%{]data is
el ectrical conponent for determ ning a nobile device identit

related to tHEPIFRW & Mngwi Ay DEteBFtiy Plpféfﬁseé#aak@cp‘{%mgr and gar} 'ewpci gt
uni que i dentihége dbvice 1360 %Q%dt@&laﬂl@e@l{e@ﬁonw tﬁe&xﬁﬁlpi@ai it Qﬁ%‘o&&l data.

identifier 1806 0114 Mor eover , oglcal gr oupi ng can incl ude
an el ectricalft {reqrp catkibe aiorly! HPher-2 ﬂ’ ‘F‘?-Ri’é‘i‘?\ bpeededs e pajitigglar
identifi er r %@ﬁlﬁﬂoﬁ @CH@HI@ (E%C Blidady Pikbs SISt 'k@ﬁﬂé iBPSH), liﬁﬂgatul!z rﬁ)hase shift

an i nclude an el ectri cal nponent

addi tion, i cal grouping
for t ransm t t eﬁ’@gt(ﬁgs%)g%i’l?aﬁ?(s%%i‘%’ﬁg {M-PRRa Vs edaain a&“&’@@g% n’ﬁéiliﬁ‘ﬂon

related to the-daw)sé+ paiecRE €8St PAL Eltcahd@@folvfdb(ﬁ{odél&mb thBIS , TIRSata
poi nt receives the et wth the

descri bed, the downstream acces
mobi | e devi cera‘ie’d%‘m]ﬁgf pr mo‘\sd%“i?‘h?‘?fﬁdbgmﬁ REFaEGa bydetst IP%W pirtionis ed
to transmt gereinktedpispliéddy ppaeiet 1680, t he system 1802, as descri bed
herein. Additiona , stem 18Q0,_c ncl ude a 812 _t hat
retains instrh ﬂ@ id (Ljrhgmf"g at?ﬂé&’ﬂ?&%&"%n alsérﬁ%m%\%g’e |pé‘{‘>éq§&\}\$? ¢ 4% MIMO
el ectrical comenent®0]180iéh cdBfher bBRS&ss thnflodiBkidn siMibdie(eShAwNOBSM).

TX MIMO processor 1620 then provides Ny modulation symbol streams to Nr



a |l ogical grouping 1902 of electrical conponents that can act in
conjunction. For instance, |ogical grouping 1902 can include an

el ectrical conponent for receiving a page froman MVE conprising a
tracki ng aVRa04008¥P6 fi er 1904. Furthernore, |ogical gr &GEUSPYOII6can
i nclude an el ectrical component for determ ning one or nore access
points associated with the tracking area identifier based at |least in
part on a stored mappi ng of access poiniis to tracking area
identifiers 1906. 101161 As described, access points can register
with the systemi90Q FRER) flbfiﬂaghl%ﬁéiaciﬁzﬁg Rl ol AR I 'rgrﬁm rfelss 6N
be stored in association with the access point in or routing
tabl e. MoreovER? 2ppligs d)&ﬁm@rr@lﬂgnvwggh@g@zthe anmbole |oﬁdee @aﬁa étt@@ﬁ rané 4p e
conponent fpranttéhﬁdﬂﬁéﬂlt,’tﬁllcﬂglets bcﬁ@ﬂﬁm&%aﬁﬁﬁﬁéﬁne Or nore access points
1908. Additionally, system 1900 can include a nenory 1910 t hat
retains instrigtd] é’t@l tmiteed A FReeives i i R5Pressess & Gesbeatizgl sythiyoh stream to

el ectrical coppanesicor hb¥danalbBd@nadndd 5308 co%'tlln% (@?O‘Qﬂpl?ﬁeq bRfeRgand

external to nenory 1910, it is to be under st ood one or nore of
el ectri cal co%@ﬁéﬁt)éhel%@g sipogH o HAHde 9ogdgapd @ﬁ@aé puitgble HorrirapEpieyiqp

1910. [0117] Mkt kner RfGIOEBIGERA0 FirMler, 20, mbdulddsit tlata%dfrbrﬁ BinS¥ifte MsZH00
that inserts access point identifiers in downlink nessages to

facilitate miforpl BXF e Snsmiied gomdt aptgpn Hidatrash 184t r%szfézﬂﬁhe

system 2000 C@1v2| @ﬁlxﬁhbtl@ﬁe\h&aﬂsoptﬁé tmhtnyedvmédma&daugm@ QreSfeddive@by Ny
nobi | e device, etc. {Hé? is t {) ci ated _t hat hfs%_atem 2000 is
represent ed aORE| LEPHGUetEc 615%‘ F Jegesred Wgneniiena iraghic aeiie tLoeh &

bl ocks that rgpriesenta Ifematvboaﬁwbmt@mmtﬁe& ia)buah D63 E SHAN recstRf t1¥&Y €,

Chaf ol B oo RRSRa o eeion FEarL GHASTHRLS & Ao e ents g e
conj uncti on. &ﬁdltwﬂtﬁtsmﬁﬂ&o ptRfie Gahplgy, @upiufferdPEbdssedihe isitglesd padvide a
Tessage el ardopsnine JsEl wBPHRSuba. For exampl e as descr bed
the identifi epimpmbRX ukial jraeskot 06G0dantrédye tahe pRotss ale Bf recdieed®apage

as well as tqﬂgggg |at t he aqggf gglnt th a correﬁgondlqgﬂ
downl i nk message. ?lma&d?cte}vslﬁ %15 n %JP B9 JEoS Y BPTRE R M EETigEe fn

el ectrical COﬂﬂ‘D‘ﬂdkBWEr “HﬂECtedﬁS@mbb]aneﬁrhE R qjute pretembt fled@r cdnndeddddulate,
application | i t itate determ ni.ng the
access poi nt &%1mem§ ?mmpﬁmeﬁﬁp(% mﬁ@?@b@%“?ﬁ%t?F%ﬂ@ﬁﬁ?P?ﬁﬁgﬂﬁgnﬂw
application I@yemnﬂmmnﬂwnMOaBmgageRﬂbda@pemmmmkuﬁmmmanﬂﬂmmﬂﬁﬂﬁm)mwe
net wor k conp S t he _app rigle cess
poi nt for for%a% Ieggﬁrt'ﬁ)g mas(%ﬁ%bes aseg(?gndrf%%gta&m?ssg f(ﬁ!? Bis€ sBfidh
Addi tional |l y,1d9st em 2000 can |nclude a nmenory 2008 that retains

i nstructions h

conponents 20 445%%%ég0388@u%h?@%§ \?\ﬁ&?@eﬁ’gl}lng‘g recoghlg%al(mtt% umlze
2008, it is t® @@u%ndjeb%odﬁﬂmﬁapromeordm@mmef@lﬁmbteei:twmfaluﬂ( message
conponents 2004 and, 2 .y 2008. 101181 Wth
reference to %ﬁl QQ% Qgﬁvustr ?ﬁ%gggﬁﬁggﬁgﬁ%bo that receives
messages fr onﬁﬂlﬂ@k tﬁea&m&etmtomksswmpm nempIse wigoua tpen ebinformation regasting
exanpl e, SYStQQEMQn&ﬂ& fuﬁédnqgl fk réc@ﬁ’@& d f‘%}ehﬁl ¥e WAL AM Elﬁéa?a%g can
station, MVE, nobile device, e appreC|ate at “system
2100 is repr e%edﬁtfé&eté@/ tﬁ%ldafatawgesswé% cv}ﬂiazlh alsp erokizes tafficcatadant myeber

functional bl gcks ¢dbals £8P 888 MurdcUiRgs 'ﬁﬂi%late%ly%rﬁ?&ﬁﬁ%r tf¥80acondl 10ned
processor, software, or conbination thereof (e’g. miar ) . Syst

2100 i ncl udesbyrangpiteia | 63e Supiehd6Prond spnseiitied brg abasééfﬁﬁtﬁ?riém s that

can act in copjdsnolife sh@h 1619t ARC/edIAN §idhal I EOMPIAGIe 202 CBBO are
include an electrical corrponent for inserting a unique identifier in

an appl i cat i off*Igeby CBItAEEL IDH serdifpnppdyageciit Kabs deprdultierybyld
cor r espondi NGacRkhIR: TEBSAMETodeRed 86 hlHxt B4R pRBLESMch: Rlex@fct AECRSSse

link message transmitted by mobile device 1650. Further, processor 1630 can process



[0119] Thus, the network conponent can identify the access point
transmtting the nessages, as described. In addition, the uplink
nmessages can conprise a nobile device identifier mhere appl i cabl e.

Nbr eover , WB@?’@&&SQ@ oupi ng 2102 can include an el ectri E&I/USHIYBIEaY
for receiving one or nore downlink nessages in response to the uplink
messages 2108. As described, the downlink nessages can conprise the
nobi |l e device identifier. Furthernore, 320gi cal grouping 2102 can
includes an el ectrical conponent for forwarding the downlink nessages
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within the locally unique identifier, and/or the like. Moreover, logical grouping 1702
can include an electrical component for transmitting the downlink packet to the access
point 1708. In addition, logical grouping 1702 can include an c¢lectrical component for
determining a mobile device related to the downlink packet based at least in part on the
locally unique identifier 1710. Similarly, the mobile device identifier can be determined
from a mapping, indication in the locally unique identifier, and/or the like.
Furthermore, logical grouping 1702 can include an electrical component for extracting a
mobile device identifier and an access point identifier from the uplink packet and
determining the locally unique identifier as related to the mobile device identifier and
the access point identifier 1712, The system 1700, though not shown, can also generate
the Iocally unique identifier based on a received uplink packet; thus, the system 1700
can determine the access point and/or mobile device related to the identifier based on
previously generating the associated locally unique identifier. Additionally, system
1700 can include a memory 1714 that retains instructions for executing functions
associated with electrical components 1704, 1706, 1708, 1710, and 1712. While shown
as being external to memory 1714, it is to be understood that one or more of electrical

components 1704, 1706, 1708, 1710 and 1712 can cxist within memory 1714.



1. A nethod, conprising: receiving (1102) a page froma nobility
managenent entity, MVE, conprising a tracking area identifier,
wherei n the e conprises one or nore identifiers corresponding to
one or g@?@ﬁHeV|ces (1506); determ ning (1104) BREUSHO0PPBALS
access p0|nts (1504, 1508) associated with the tracking area
identifier based at least in part on a stored mappi ng of access

poi nts (1504, 1508) to tracking area idantifiers; and transmtting
(1106) the page to the one or nore access points (1504, 1508) for
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of claim2, fddhbdacRMMIdckS 8% represent functions implemented by a processor, software,

or combination thereof (e.g., firmware). System 1800 includes a logical grouping 1802
of electrical components that can act in conjunction. For instance, logical grouping
1802 can include an electrical component for extracting a locally unique identifier from
a downlink packet received from an upstream access point 1804. For example, as
described, the downlink packet can have an associated identifier and can be received in
response to an uplink packet transmitted on behalf of an access point related to the
identifier, for example. In addition, logical grouping 1802 can include an electrical
component for determining a mobile device identifier related to the locally unique
identifier and replacing the locally unique identifier in the downlink packet with the
mobile device identifier 1806.

[0114] Moreover, logical grouping 1802 can include an electrical component for
determining a downstream access point identifier related to the locally unique identifier
1808. In addition, logical grouping 1802 can include an electrical component for
transmitting the downlink packet to a downstrcam access point related to the
downstream access point identifier 1810. Thus, as described, the downstream access
point receives the packet with the mobile device identifier, which c¢an be the same as an
identifier used to transmit a related uplink packet to the system 1802, as described
herein. Additionally, system 1800 can include a memory 1812 that retains instructions
for executing functions associated with electrical components 1804, 1806, 1808, and
1810. While shown as being external to memory 1812, it is to be understood that one or
more of electrical components 1804, 1806, 1808, and 1810 can exist within memory
1812,

[0115] With reference to Fig. 19, illustrated is a system 1900 that implements paging
for multiple access points communicating with a concentrator to receive MME access.
For example, system 1900 can reside at least partially within a base station, mobile
device, etc. It is to be appreciated that system 1900 is represented as including
functional blocks, which can be functional blocks that represent functions implemented

by a processor, software, or combination thercof (e.g., firmware). System 1900 includes



determ ning at | east one of the one or nore tracking area identifiers
Is a new tracking area identifier; and transmtting a configuration

update nessa onprising the nem/tracklng area identifier to the

40 4wogﬁ@mﬁﬁﬁhod of claim2, wherein the one or FEF&SEIYRLE g
area identifiers are associated with one or nore | ocations (1502)
served by the access point (1504, 1508). 5. The nethod of claim 2,
wherein the associ ati on between the acc¥ss point (1504, 1508) and the
one or nore tracking area identifiers is stored in a map or routing
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the tracking @é€ani &1 ichinfising a tracking area identifier 1904, Furthermore, logical
grouping 1902 can include an electrical component for determining one or more access
points associated with the tracking area identifier based at least in part on a stored
mapping of access points to tracking area identifiers 1906.
[0116] As described, access points can register with the system 1900 specifying
tracking area identifiers, which can be stored in association with the access point in a
map or routing table. Moreover, logical grouping 1902 can include an electrical
component for transmitting the page to the one or more access points 1908.
Additionally, system 1900 can include a memory 1910 that retains instructions for
executing functions associated with electrical components 1904, 1906, and 1908. While
shown as being external to memory 1910, it is to be understood that one or more of
electrical components 1904, 1906, and 1908 can exist within memory 1910.
[0117] With reference to Fig. 20, illustrated is a system 2000 that inserts access point
identifiers in downlink messages to facilitate multiplexing access point communication.
For example, system 2000 can reside at least partially within a base station, mobile
device, etc. It is to be appreciated that system 2000 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). System 2000 includes
a logical grouping 2002 of electrical components that can act in conjunction. For
instance, logical grouping 2002 can include an electrical component for receiving a
unique identifier in an uplink message related to an access point 2004. For example, as
described, the identifier can be utilized to identify the source of the message as well as
to associate the access point with a corresponding downlink message. In addition,
logical grouping 2002 can include an electrical component for inserting the unique
identifier in an application layer downlink message to facilitate determining the access
point related to the uplink message and transmitting the application layer downlink
message to a network component 2006, The network component, as described, can
determine the appropriate access point for forwarding the message based on the
identifier.  Additionally, system 2000 can include a memory 2008 that retains

instructions for executing functions associated with electrical components 2004 and



7. An apparatus, conprising: neans for receiving (1102) a page froma
nobi | ity nanagenent entity, MVE, conprising a tracking area

i dentifier, wherein the page conprises one or nore identifiers
correspondf A" P8%8%e or rore nobile devices (1506); neXR/USH09/048316
determ ning (1104) one or nore access points (1504, 1508) associ ated
with the tracking area identifier based at least in part on a stored
mappi ng of access points (1504, 1508) t3 tracking area identifiers;
and neans for transmtting (1106) the page to the one or nobre access

poi nts (1504,20860&hiif Howdhd %éﬁte“rﬂﬁo%o@f 2088 rIﬁlS @&%ﬁmﬁ@érﬂﬁé oﬁe1 04,

1508) to page the gne or nore obile devices 41 (1506) i1dentif I n

the page. more of electrical components 2004 and 2006 can exist within memory 2008.
[0118] With reference to Fig. 21, illustrated is a system 2100 that receives messages
from upstream network components viz a concentrator. For example, system 2100 can
reside at least partially within a base station, MME, mobile device, efe. Tt is to be
appreciated that system 2100 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). System 2100 includes a logical grouping 2102 of
electrical components that can act in conjunction. For instance, logical grouping 2102
can inclide an electrical component for inserting a unique identifier in an application
layer connection setup message and substantially all corresponding uplink messages to
facilitate determining an access point related to the uplink messages 2104, Furthermore,
logical grouping 2102 can include an electrical component for transmitting the uplink
messages to a network component 2106.
[0119] Thus, the network component can identify the access point transmitting the
messages, as described. In addition, the uplink messages can comprise a mobile device
identifier where applicable. Moreover, logical grouping 2102 can include an electrical
component for receiving one or more downlink messages in response to the uplink
messages 2108. As described, the downlink messages can comprise the mobile device
identifier. Furthermore, logical grouping 2102 can includes an electrical component for
forwarding the downlink messages to one or more mobile devices based at least in part
on a disparate identifier in the downlink messages 2110. Additionally, system 2100 can
include a memory 2112 that retains instructions for executing functions associated with
electrical components 2104, 2106, 2108 and 2110. While shown as being external to
memory 2112, it is to be understood that one or more of electrical components 2104,
2106, 2108, and 2110 can exist within memory 2112.
[0120] The various illustrative logics, logical blocks, modules, and circuits described in
connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described

herein. A general-purposc processor may be a microprocessor, but, in the alternative,



The apparatus of claim 7, wherein the neans for determ ning one or
nore access points associated wth the tracking area identifier
receives one or nore tracking area identifiers associated with an
access poi'he 2¢1988#456 1508) and stores an associ ati on betPhdEF2q0f/R48316
access point (1504, 1508) and the one or nore tracking area
identifiers in the stored mappi ng. The apparatus of claim8, wherein
the neans for determ ning one or nore aticess points (1504, 1508)
associated with the tracking area identifier determ nes at |east one
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area identifi s%g‘tiware module executed by a processor, or in a combination of the two. A software
module may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, a hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium may be
coupled to the processor, such that the processor can read information from, and write
information to, the storage medium. In the alternative, the storage medium may be
integral to the processor. Further, in some aspects, the processor and the storage
medium may reside in an ASIC. Additionally, the ASIC may reside in a user terminal.
In the alternative, the processor and the storage medium may reside as discrete
components in a user terminal. Additionally, in some aspects, the steps and/or actions
of a method or algorithm may reside as one or any combination or set of codes and/or
instructions on a machine readable medium and/or computer readable medium, which
may be incorporated into a computer program product.
[0122] In one or more aspects, the functions described may be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software,
the functions may be stored or transmitted as one or more instructions or code on a
computer-readable medium. Computer-readable media includes both computer storage
media and communication media including any medium that facilitates transfer of a
computer program from one place to another. A storage medium may be any available
media that can be accessed by a computer. By way of example, and not limitation, such
computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other magnetic storage devices, or any
other medium that can be used to carry or store desired program code in the form of

instructions or data structures and that can be accessed by a computer. Also, any



13. A computer program product, conprising: a conputer-readable
medi um conprising: code for causing at | east one conputer to perform

the steps according to the nethod as defined in any of clains 1 to 6.
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connection may be termed a computer-readable medium. For example, if software is
transmitted from a website, server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wireless technologies such as infrared, radio, and microwave are included in
the definition of medium. Disk and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where
disks usually reproduce data magnetically, while discs usually reproduce data optically
with lasers. Combinations of the above should also be included within the scope of
computer-readable media.

[0123]) While the foregoing disclosure discusses illustrative aspects and/or
embodiments, it should be noted that various changes and modifications could be made
herein without departing from the scope of the described aspects and/or embodiments as
defined by the appended claims. Furthermore, although elements of the described
aspects and/or embodiments may be described or claimed in the singular, the plural is
contemplated unless limitation to the singular is explicitly stated. Additionally, all or a
portion of any aspect and/or embodiment may be utilized with all or a portion of any
other aspect and/or embodiment, unless stated otherwise. Furthermore, to the extent
that the term “includes” is used in cither 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, although elements of the described aspects and/or aspects may be
described or claimed in the singular, the plural is contemplated unless limitation to the
singular is explicitly stated. Additionally, all or a portion of any aspect and/or
embodiment may be utilized with all or a portion of any other aspect and/or

embodiment, unless stated otherwise.
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CLAIMS

A method, comprising:

receiving (1102) a page from a mobility man-
agement entity, MME, comprising a tracking ar-
ea identifier, wherein the page comprises one
or more identifiers corresponding to one or more
mobile devices (1506);

determining (1104) one or more access points

(1504, 1508) associated with the tracking area
identifier based at least in part on a stored map-
ping of access points (1504, 1508) to tracking
area identifiers; and

transmitting (1106) the page to the one or more
access points (15604, 1508) for allowing the one
or more access points (1504, 1508) to page the
one or more mobile devices (1506) identified in
the page.

The method of claim 1, further comprising receiving
one or more tracking area identifiers associated with
an access point (1504, 1508) and storing an asso-
ciation between the access point (1504, 1508) and
the one or more tracking area identifiers in the stored

mapping.
The method of claim 2, further comprising:

determining atleastone ofthe one or more track-
ing area identifiers is a new tracking area iden-
tifier; and
transmitting a configuration update message
comprising the new tracking area identifier to
the MME.
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The method of claim 2, wherein the one or more
tracking area identifiers are associated with one or
more locations (1502) served by the access point
(1504, 1508).

The method of claim 2, wherein the association be-
tween the access point (1504, 1508) and the one or
more tracking area identifiers is stored in a map or
routing table.

The method of claim 1, further comprising indicating
the tracking area identifier in a message transmitted
to the MME on behalf of the one or more access
points (1504, 1508) associated with the tracking area
identifier.

An apparatus, comprising:

means for receiving (1102) a page from a mo-
bility management entity, MME, comprising a
tracking area identifier, wherein the page com-
prises one or more identifiers corresponding to
one or more mobile devices (1506);

means for determining (1104) one or more ac-
cess points (1504, 1508) associated with the
tracking area identifier based at least in part on
a stored mapping of access points (1504, 1508)
to tracking area identifiers; and

means for transmitting (1106) the page to the
ohe or more access points (1504, 1508) for al-
lowing the one or more access points (1504,
1508) to page the one or more mobile devices
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(1506) identified in the page.

The apparatus of claim 7, wherein the means for
determining one or more access points associated
with the tracking area identifier receives one or more
tracking area identifiers associated with an access
point (1504, 1508) and stores an association be-
tween the access point (1504, 1508) and the one or
more tracking area identifiers in the stored mapping.

The apparatus of claim 8, wherein the means for
determining one or more access points (1504, 1508)
associated with the tracking area identifier deter-
mines at least one of the one or more tracking area
identifiers is a new tracking area identifier and the
means for receiving the page from the MME trans-
mits a configuration update message comprising the
new tracking area identifier to the MME.

The apparatus of claim 8, wherein the one or more
tracking area identifiers are associated with one or
more locations (1502) served by the access point
(1504, 1508).

The apparatus of claim 8, wherein the association
between the access point (1504, 1508) and the one
or more tracking area identifiers is stored in a map
or routing table.
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12. The apparatus of claim 7, wherein the means for
determining one or more access points associated
with the tracking area identifier indicates the tracking
area identifier in a message {ransmitted to the MME
on behalf of the one or more access points (1504,
1508) associated with the tracking area identifier.

13. A computer program product, comprising:
a computer-readable medium comprising:
code for causing at least one computer to

perform the steps according to the method
as defined in any of claims 1 to 6.



