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that all users uiili/c ihc same frequency 5 Mila band. With
tlus innovation, additional carriers (e.g., a 2" 5 hlnz UMi'S
carrier) cmi be added wlmn capacity is needed on a site-by-
site basis without clearut an additional 5 Mllz of spectnun.
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RADIO AOOliSS I.AYliR YIANA(,'EMliNT

BAOKCiROUND

Mobile data communications is evolving quickly hem&mac

ofglobal communications net«ork such as the Internet, intm-
nets, lop to ps, PDAs (personal digital a as is tani s) and ulc ress ed

requirements oi « orkforce mobihty. Third generation niobile
system (3(i) teclulologics (c.g, IIMTS-Universal Mobile
Telecommunications System) are considered enlmncements
to GSM ((ilobal System for Mobile telecommunications)
cellular standards.

New technologies are required to deliver high speed loca-
tion and mobile terminal speci tie content to users. 'I'he emer-

gence ofnew teclmologies tin&a provides an opportuiuty for a

boom similar to what thc computer industry lmd in I 930's,
tmd that Internet mid wireless voice hod in 1990's

UMTS can be considered to be the commercial conver-

gence of lixed lute telephony. mobile. Internet and computer
technology The UMTS tnmsport nethhorh Is preferral when
handling high data traff. (.'onventionolly. o spectrum is

cleared for venous teclmologies on a marketwide basis. I'or

GSM and TDI(LX (time division multiple access) technolo-
gies hvhich require re-use plans. the channel bandhhidth is
relatively small. 200 and 30 Kf fr respecuvely. thus wasting
200 or 30 Kl Iz of spectrum is not problematic. I lowever. the
I IMTS carrier is 5 MHB &vide so clasring such a forge anlount
ol'spectrum on a marketv ide basis when many UMTS sites
do tiot yet need additiotlal carrier capacity wastes precious
spectn&m

SUMMARY

llm following presents a simplified summary in order to
pro& ide a basic understanding of'ome aspects ol'he dis-
closed umovation. This siulunary Is not an extensive over-
view, and it is not intended to identify key/critical elenmnts or
fo delineate thc scope thereof. Its sole purpose is nl preSent
some concepts in a simplitied form os a prelude to the more
dctailcd description that is prcsalted later

The disclosed arclutecture is a sofbvare algontlmi tlat

effici

alt

adds odditiona1 U MTS carriers to a w irel ass opem-
tor's network «:hick allo«s Ihc IJMTS network to co-exist
with other technologies by shanng the spectnun in geo-
graphically adjacent sites The UMTS is ('DMA-based such
that all users utilize the sane frequency 5 Mffz band )V&th

this innovation, addiuonol carriers (e.g.. a 2" 5 MHz UMTS
carrier) con be added when capacitv is needed on a site-by-
site basis without cleann ml additional 5 Mllz of spectnim.
This sofn& are can reside entirely in the mdio access node
and/or o RNC'ratio ncfhhork co&ltroller) product

As disclosed and claimed herein, in one aspect thereof, the
innovatiml includes a system that facilitates carrier nlonage-
ment ul a cellular network. A cell is provided tlrai employs a
first carrier for cellular services. A carrier component
dynamically cnablcs B second carrier in the cell bash df in part
on congestion k»&dmg of the first earner.

In another aspect thereof. a traffic management component
is providcdl that m&mitors cell traffic &m one or more of the
operational carriers. When congestion in the one or more
carriers reaches o predetermined level, another carrier cnn be
automatically added to handle the overload.

In yet another aspect thereof: a trigger component is pro-
vided that monitors one or niorc paramctcrs that trigger
enablement of an addiuonal earner in the cell over the exist-
ing carriers tlat currently exist in operation.

12,094 B1

In still another innovntive impact, « Imn congestion of the
existing carriers sub sides or is reduced, the camcr component
cmi automatically reduce the number of carriers ul the cell
such that only carriers that orc needed to carry traffic, ore
deployed

In yet another aspect thereof an artificial intelligence com-

ponent &s provided that employs a probabil&st&c and/or staus-
tical-based analysis to progmlse or ader an acuon. that a user
dcsircs to be mnomatically performed.

IO
To the accomplishment of the foregoing and related ends,

certain illustrative aspects of the disclosed innovation are
described herein in connection w &th the foll ov ing description
and the annexsxf drawings. These aspects are indicative, how-

„ever, of but a few of the various «oys in which the principles
disclosed herein can be employed md is intended to include
all sucf1 aspa:Lh mid their equivalents Other advantages and
novel features will become apparent from the following
detailed descaption when considered in conjunction with the

o drawings

BRIEF DES('RIPTION OF TIIE DRAWIN(iS

FIG. I &llustrates a system that I'acilitates nndti-carrier
implementation in occur&Lance with the subject innovation.

FICi. 2 illustrates a methodology ofmanaging cell conges-
uon by adding o earner according to an innovative aspect.

FICi. 3 illustmtes a methodology of managing cell conges-
tion by dynamically adding and rahicing the number of car-

"" riers according to an ulnovotive aspect.
FKf. 4 ilk&at&'ales B block dfoglaln Of a Sh'&lent that IBC&li-

totCS Colr&CI'ntlili&gC&BC&lt ill &I Collllllu&IIC&&tloils CC11 ill &ICCor

dance with mlother aspect of tlm innovation.
FICi. 5 illustrates a partial cell that depicts carrier mm»ige-

"" ment ui accor&Llnce with an aspecl.
FI(i. 6 illustrates cell group of seven cells a&eh of which

employs carrier mmmgemcni in accordance with the dis-
closed innovation.

I'l(i. 7 illustrates a methodology ofassigning users ofdata
4«when utilizing two earner tecluiologies &n accordance « 1th an

inmhvative aspect.
FI(i. g illustrates an altcmative nmthodology ul'assigning

users of data when utilizing UMTS and GSM LD(iL'arrier
teclulologies in accordance with on innovative aspect.

FICi. 9 illustmtes an alternative methodology of assigiun
users of voice data when utilizulg UMTS and CiSM carrier
tcmlmolog&cs in accordmicc with an imiovativc aspect

FIG. 10 Illustrates a system tlat employs an artitia al intel-
ligence which facilitates m&tomating one or more features in

o accordance with the subject innovation
O'ICi. II illustrates an exemplary UMTS nettwork that

facilitates carrier management in accordance « it h the subject
lllll&1h &I 1 l&11&

FI(i. 12 Illustrates a block diagmm of a computer operable
to execute tlm disclosed carrier monagcmait smbitecturc

DFTAH FD DFSGRIPTION

The innovation is now described with reference to the
ai drawings.«lmr& inlikcr& fcrenccnumcralsoreus&dtor& fcrio

like elements tluoughout. In the following description, for
purposes of explanation, numa&ms specitic details are set
forth ui order to provide a thorough understand&n thereof. It

may be evident, however. that the innovation can be practiced
without these specitic details ln other instances, «ell4ulown
strucn&res and devices are shown in block diogmsm form &n

order to facilitate a description thereof.
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As used in this application, the terms "component" and
"system" are intended to refer to a computer-related entity,
either hardware. a combination of hardware and soflware,
softwnrc. or software in execution. For example. a component
can be. but is not hmited to being, B process running on B 1

processor, a processor, a hard disk drive, multiple storage
drives (of optical and/or matgletic siomge medium), an

object. an executable, a tlu cad ofexecution. B progmm. Bnd/or
a computer. By way ol'llustration, both an applicauon nin-
nnug on a server mui the server cmi be a component. One or ul

more components can reside ii ithin a process Bnd/or tlu cad of
execu(a)u, BIKI a coulp uncut can bc locabzed oil o&m coulp at &'I

and/or distributed between &wc or more computers.
As used lmrein, the term to "infi.r** or 'infi.ra&ca*'efer

generally to the process ol'reasoning about or inferring states
of thc svstci'u, environ&'ment. Bnd/or user fmm a set of obser-
vations as captured via events and/or data Infi.rcnce can bc
employed to identify a speafic context or wtion, or can
genemte a probability distribution over states. for example.
The infcramc can be probabilistic that is. thc conipuuiti(m o

of a probability distribution over states of interest based on a

consideration of data and events. Inference cnn also refer to
tecluuques employed li)r composing luJ&er-level events fmm
a set of events Bnd/or data. Such int'erence results in the
constniction of new events nr actions from a sct of observed "

events and/or stored event data, whether or not the events are
correlated in close temporal proximity, mid whether the
cvf:nu) aud data col&1( hiuu onc or scvLual cvcut Bail &IBIS

soiu'ccs.
The disclosed archi&&mturc I)ncilitatcs optimal UMTS (IJni- lo

versaf Mobile Telecommunications System) radio layer nuul-
agement (URLM) that leads to spectral eihciencies on both
C)SM (Cilobal Svstcm for mobile Iclecommimications) and
UMTS networks. The subtect innovation provides lugher
spectnim efflciency by increasing UMTS capacity on ldgh "»

capacity sites On a site-by-site basi~. the subj(vt innowauon
provides a capacity Increase of about 100%) when adding a
second UMTS carrier, and about 50% when adding a third
UMTS airrier, etc. UMTS &s CDI(LA-based such that all users
can utdize the same 5 MHz frequency band. Near optimmu ao

use of a combined ape ct nun can be provided during trnns it i on
years between carriers, for example, CISM ( lobul system for
mobile telecommunicationsj and UMTS. I'oncept is also
applicable to thc addition of thc 3rd UMTS carrier.

Tile innovation provides for enhanced enterprise expen- a.

ence. With enterprise users requiring higher data rates and
capacity (e, 384 kb and HSDPA-II&gh Speed Downhnk
Packet Access). second or even third 5 MHz blocks can be
added in ivry specilic areas without negatiimly impacung
surrounding sites. Pammeter settings can be umformly set by o

market engineers with little need for continued drive testing
orcontulued site by site analysis For special cimnts rcquirulg
heavy voice mid data usage tlat may exceed a sulgle earner's
capacity. this can be achiev(xi much easier with a second
UMTS ca&neron the smue sector rather than adding a second 1

cell on wheels (I'OW), for example. Additionally, the inno-
vatiml allow s flcxibiliiy in placing voice mid traflic on which-
ever UMTS or CJSM/IIDCJI: (enhanced data lor CJSM evolu-
tion) layers that make sense.

In onc implementntion, an additional (JMTS cnrricr (dc- 0)

noted U') can be as signed to the mner layer in order to

simult-

aneouslyy share the 5 MHz spectrum ivith sumumdinv CiSM

cell sites. Impacts to GSM are mimnuzed because the addi-
tional UMTS carrier Is a bmadband interferer to GSM with
about a 15 dB spreading factor, is loivcr power than the /
primary UMTS earner, for example. Bnd is further sepamted
geographically in distance from its CiSM neighbors. Impacts

to IJMTS are nlinimized fn&m CiSM becm&sc CiSM uses hop-

pulg frequencies in tlus 5 MHz band, and they are funher
separated geographically due to small UMTS coverage area.

A 5-Ci dB reduction in Ihc added UMTS layer results in

about 50% of the nmxuuum serving area of primary UMTS
carrier U, which is still a large amount of tmtflc. In one
uuplementation, it can be lbasible in some areas to reduce
coverage by 10 dB. It is to be appreciated that if the correla-
ta&nbctw(aipaakCJSMtr lii I vela;uldlJMTS tref(i level,
ul the s une area is not 100% correlated, then the benefits of
URLM are even more significant. In one implementation,
algorithms cml be devclopal that targei low im)bihty users li&r

the added earner U'ayer first, before the pnmary layer U.
This minimizes thc handovers betwcmn IJ'nd U layers. In

another implementation, a method ol'btaining addiuonnl
carrier U'ovemge is to use soft (but not sofier) handover as
a trigger for ascension to thc primary U layer.

Referring Initially to the drawings. FICJ. I illustrates a

system 100 that facilitates multi-carrier implementation in
accordance with ihc subject iuuovidiou. There is providal a
cell 102 in which at least one earner (denoted C, ) Is employed
to provide cellular communications. The cell 102 allo)vs tiir
high traflic conumuucations including data, streamulg voice,
streaming video, etc. Since B cell earner can only handle so
nnich data, it is possible for thc cell carrier to become con-
gested or overloaded. In accordance with ml innovative
aspect. a carrier component 104 is provided that monitors
carrier traific in Ihe cell 102 An ulput to the caner compo-
nent 104 cun be the ex&snug carrier loadulg data that describes
the amount of congestion on Ilm carrier (C.'i) When the carrier
(C, ) becomes congested to i)here addi t Ioninl callers cannot be
allo)i ed to connect (are blocked), the earner component 104
lhcilitatcs tlm dcploynmnt o fan additional carrier (c g, C',) in
the cell 102 tlat operates ul the same spectnun as the hrst
carrier (C,) Similarly, if both the tirst and second carriers
b(come conge stak a t turd carrier can bc deployed. and so on.
to an Nth earner. denoted Cs

Thc carrier component 104 can operate dynamically such
that deployment of additional carriers cml occur dyn an i cally
based on traffic congestion at any given moment in time. For
exanlple. Bs dcscribcd supra. wlmn congestion ol'an existing
earner is luJvi such that blockulg can occur. the carrier com-

ponalt 104 automatically deploys an additional carrier (e.g.,
the 2

"a can'ier Ci). When cell congestion dec&cases such fllat
all trafhc can be handled by the first earner or the previous set
of carriers, the carrier compo&&alt 104 causes the last added
carilcr ml bc d

is 

'Ibled or &calovcd finn& opc&utlon. This ca&Tier

reduction can occur in combination with corresponding
reduc&ions in ccfl congestion until Ihc cell 102 is operatmg
only with the on inal earner. Thus. earner deployment and
removal can occur quickly to handle dynamically changing
charactens ties ul cell congcsuon.

The cell 102 ulcludes a cell site (denoted CL'LL SITL)),
which is the locati(m where thc wirelcss antenna and network
conuuunu:BI&oui Lqulpnlcnt is placed A cell site can consist
of a tmnsmitter/receiver, antenna to)ver, transmission radios
and radio controllers. mid is typically operand bv a wirclcss
service provider.

FICJ. 2 illustrates a methodology ofmanaging cell conges-
t&on by &aiding n carrier according Io nu innovative aspect.
While. fi)r purposes of simphcity of explanation, the one or
more nmthodologies shov n herein, eg, in the form of a flow

chart or flow diagram, are shov, n and descnbed as a senes of
acts. it is to be understood and appreciated tlat the subject
imx)vation is not limited by tlm order of acts. as some acts
may, in accordance therewith. occur in B different order and)
or concurrently with other acts from that shown and described
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herein. For example, those skilled in the art uifl understand
and uppreciate that a methodology could alternatively be
represented as a series of interrelated states or events, such as
in a state diagram Moreover, not afl illustrated acts may bc
required to implement a methodology in accordance with the 1

innovation.
At 200, a cefl is received for earner services. At 202. a tirst

carrier is deployed in the cell for normal cellular conuiiuni-
cations At 204, cell congestion is monitored on thc opera-
tional carrier(s). At 206. the system determines if the con es- ul

tion is high such that an add iu one I earner should be added to
hmldle the overflov, I'rom ibe cxistmg camer or set ol'arrier(s).Ifnot, tlou is to 208 to continue processing the load
utilizing tlm existing carrier or sct of carriers. Flow is then
back to 204 to continue nlmntoring congestion in the cell.

If. law&ever, congestion is high, flow is from 206 to 210
where another carrier is dcployid to handle thc excess load
At 212, the system monitors ihe cell to determule if the
current carriers are handling the congestion. If not, tlou is
back ui 210 to deploy anotlmr carrier Tlus process can con- zc

tinue until there are sufficient carriers deployed to lmndle the
cell tmffic. If the cell tmffic is being handle»i by thc addition
of the last earner, flou is from 212 to 214 to process the cell
tratpic with the existing carriers.

I'l(i. 3 itlustr»es a nmthodology ofmanaging cell conges- "

tion by dynanucally addin and reducin the munber of car-
riers according to an innovative aspect. At 3UU, a cell is
received fore»mar services. At 302. u first earner is deployed
in the cell for normal cellular comnuuucations. At 304. cell
congestion is monitored on tlm operational carrier(s). At 306, lo

the system detenuines if the con canon is high such that an
additional carrier should be added to handle the overflolv
I'rom the existing carrier or sit of carrier(s) If not, flow is to
308 to continue processing the load utiliziug the existing
carrier or set of carriers Flow is then back to 3(14 to continue "»

monitoruig congestion in thc cell
If. however, congestion is lug&, tiow is from 306 to 310

where another carrier is dcployid to handle tlm excess load
At 312. the systein omni&em the cell to dctern»uc il'hc
current carriem are handling the congestion. If not, tlou is ao

back to 310 to deploy anotlmr carrier This process can con-
tinue until there are sufficient carriers deployed to lmndle the
cell traffic. If the cell tmffic is being handle»i by the addition
of the last carrier, tlolv is from 312 to 314 to pmcess the cell
tmffic with the existuig carriers. At 316, the system deter- ss
mines if the existing cell congestion is reduced such that an
ex&sung earner can be removed. Ifnot. foll is back to 314 to
continue processing the existing cell traffic. If the load is
reduced sufficieutly that a previously added carfler is no
longer required. flou is from 316 to 318 to dmp or reniove a o

carrier from opemtion. In one implementation. this occurs
dyimmicafly ln another implementation. this can occur
manually, such that a message is sent to an adnunistrutor tlmt
indicates that one carrier can be re&novi»i duc to rcxiuccd cell
collgcstloil 6

FIO. 4 illustrates a block diagmm of a system 4UU tlmt
I'acilitates carrier nimiagement in a communications &mfl in
accordance u& &it mother em&peel of the uuuivatiou. The system
400 includes a traffic management component 402 that moni-
torscarricrcongcstionforaflcaniemdcploycdulthecell The 01

subject innovation also applies to a scenario whereby a sec-
ond carrier is mmiually added on a sits-by-site basis. The
RSCP (received si nal code power) and CPICII Ec/No can be
utilized, but the automatic congestion control is not a strict
requite&Cent. A trigger component 404 monitors onc or more (
lllggcl's v;hlcil &lid&cate lb&it collgcstloll 111 tile cxistlilg cillrlcr
or carriers is at a point that requires an additioim1 corner. The

triggers can be related to ('PICH Fc/No, for exanlple, liir the
servin cell and neighbonng cells, and RSCP values that
allolv for fine tlufing. Ec/No is the mtio of desired received

power per chip to receive power density in tlm power band.
CPICII is the Conuuon Pilot Clmnnel. Tlus chmulel is used in
LFMI S to enable channel estimation. The ('PI('H uses a pre-
defined bit sequence. and has a lixed nite ol 30 Kbps with a

spreading factor of256. 11lis allows the UF (User Equipment)
to equalize thc channel in order to achieve a pfiasc rel'crcnce
with the SCH (Syncluonization Cluumel) and also allows
estunations m terms ofpower control. The same clmnnel code
is always employed on the pri&ual) (. PIC11.

A earner component 406 (sunilar to earner component
104) then deploys (enables) additional carriers (denotedCs, C'w). As indimued supra thc carrier component can
also remove (or disable) a carrier that had previously been
added when tlm cell congestion is sufticiently low to wan»it
renuival

FICJ. 5 illustmtes a partial cell 5UU that depicts carrier
maimgmnmlt in accordmlcc with an aspic( Thc cell 500 is
initially made operational using a primary carrier 502 tlmt tlus
case. is UMTS. When congestion is detected on the primary
carrier 502, an additional (or second) UMTS carrier 504 is

deployed along with the primary UMTS corner 502. Again,
this can occur statically, such that thc second carrier 504 stays
openatiorml. Alternatively. earner management is such that
the second UM1S carrier 504 is enabled dynamically to
h uidle the excess co»gas»on of the pnmary UMTS currier
502. Once the excess congestion recedes. the second carrier
504 is disabled. and the only operational carrier is the primary
UMTS carrier 502.

In most choice and data wireless networks. trafhc level
comparisons acmss cell silas shiva signilicant non-unifor-
n»ty. Sites with the Iughest tmttic levels expenence hard
blocking mnny months and even years before neighboring
sites Thc congestion can be solved thrmigh the additionol'apacitysites, lou enng of quality metrics. and addin neu
spectrally eftici ant tcchmilogies such as UM IS Thc subject
inventi&»i ofUMTS radio layer mnnugemmit allo&vs tbc intro-
ducuon of the second (or additional) UMTS carriers (U') on a

site-by-site basis. rather than clearing miother 5 MHC of spec-
trum tluoughout the entire market. The second or additional
carriers cmi be introduced by restricting coverage area closer
to cell site of tlm cell, as indicated in FICi I

Referring nots to FICJ. 6, there is illustrated cell youp 600
of seven cells each of which employs carrier managmnent in
accordance with the disclosed innovation. In this implemen-
tation, (JSM ((ilobal Systems for Mobile Telecommunica-
tions) band services (denotext C&) imd IJMTS band services
(denoted U) are totally separate bands that are beulg utilized.
U is denoted the first UMTS carrier which is separate in
frequency and bmid &om the G carrier. What is desired is the
slmnng ofone band betweencell sites, for exmnple, a cell 602
and a cell 604. In other word~, an additional CiSM frequency
(denoted Ci') and then a sumo nd UMTS mirrier (denoted I1') are
ofa single band that is st&ared between sites. Essentially, there
are now three operational hands: Ci, IJ mid U'n thc inner-
region ol'ell site 604. the second UMTS ca&lier 606 is
deployed. and designate»I in the U'rime band. Within 01st
cell site 604. Ci+II bands serve traflic on the outcr edge of the
cell 6U4.

At neighboring cells. for example, ccfls 608, bands (i+IJ
are a aui utibzed. Also, band Cr'an be used, wluch is the
OSM frequencies tlmt are sllanng the band lvith the second
IJMTS carrier Additionally, frcqucncies can be used in a cell
inunediately adlacent to the cell 604 and a cell 610 in wluch
the carrier management is employed. In this particular
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mnbodiinent, five neighboring cells are configured to operate
as normal. and can share that second UMTS carrier band UC

As an example, the cell 61U is shown adjacent to the center
ccll 604 and also includes the same cimfiguration Afl oftlmsc
cells (602. 604. 608 and 610) can have the exact same con- s

tiguration Alternatively, afl cells but one could have the
Ci+U+G'and coniiguration. The mnovation is suflimently
tlexible for deployment in many different scenarios.

Iii iipcmtliilx pllill to addllig (lie siiciilld IJMTS Ciiirtci' J',

the two sites (604 and 610) are expenencing high blocking, i(1

and tluough the use of inter-RAT (radio access technology)
algorithms haie bad traflic pushed back to CiSM to ense
congestion on the lirst (or primary) UMTS earner RAT indi-
cams tlm type of radio teclmology to access tlm ( N (core
networh) Example tccluiolo ies include UTRA (I JMTS Ter-
restrial Radio Access), CDMA2000r", DL'('1 (Digital
I'nhanced C:ordlcss Tccchnology), and (iFRAN (CJSM EDCiE

Radio Access Network) Once thc second UMTS earner U'is
added. inter-RAT algorithms shou id be changed in those t» o

cells (604 and 610) to aggressively push dual mode CiSMi c

UMTS traffic to tire LJMTS layers. A goal in settuig tire shoids
is to avoid (I'o U'nterference. The exact backoff settings for
the second UMTS layer U'an be user-defined. and can be a

tlexible set of tnggers based on ('PICH L'c/No and RSCyfl for
exmnple. Afier the second UMTS carrier U's added. all cells "

are noiv are co-sited, G and U are separate bands, mid G'nd
U're one band shared between cell sites.

FIG 7 illustrates a methodology ofassigning users ofdata
when utilizing two carrier technologies ui accordance v ith an
innovativc aspect This particulnr methodology utilizes tluec sa

ma)or data services of strmuning video, stre unuig midio, and
lugh data-rute users, and already employs a second carrier. At
700. it is checked if tlm user is a streaming mdio user. If not,
flo» is to 702 to determine if the user is a lugh data-rate user.
Ifnot either of thc first two, tlm system checks to detemiine if "»

flic user is a streaming vidmi user. In any casu, i I'thc usvr falls
uito one of the categones, flow is to 706 to determine if tlie
user is near a cell that deploys tlm carrier mmiagenwnt archi-
tecture of the subject ninovauon If so. flo» is to 708 to check
for available capacity on the added carrier Uh If there is sc
available capacity. at 710, thc user is assigned to tlm added
carrier O( Iilow is then back ui 7UU to process the next user.

If, however, there is no available capacity on the added
carrier Uh liow is from 708 to 712 to check for avnilablc
capacity on the primary carrier U. If there is available capac- s.

ity, the user is assign to the primary carrier U. at 714. and flow
returns back to 700 to process the next user. If. however. there
is no available capacity on the primary carrier U. then flow is
I'rom 712 to 716, to check liir available capacity on ifie (.rSM

EDGE earner E. If so, tiow is to 718 to assign the user to tlie u

E band, with flow returning thereafter to 700 to process the
next user. IJ'here is no availnble mipamty on the ED&ili

carrier, flow is to 720 to block the user. Additionally. if the
user is nut near a cell that cmi handle tlm user services, flow is

from 706 to 712 to auempi to assign the user on the origmal s

UMTS layer II, or the L'DCiL'ayer E, before blocking
Note that this particular nmthodology processes thc user

agmnst ui already available added UMTS carrier IJ'. More-
over. tlm user is processed against the added carrier before the
primary I JMTS carrier IJ This aced not be thi. cmse. as the ui
system can be deployed in any desirable manner.

FRJ. 8 iflnstrates nn altcnmtive methodology of assigning
users of data» hen utilizing VMTS and GSM EDGE corner
teclmologies in accordance v ith an innovative aspect. In this
scennrio, thc system tests for a streaming video user before
the streaming audio user. Additionafly, the additional corner
has not bcmn initially deployed. At 8UU. it is checked if the user

is a streaming video usvr. Ifnot, fioiv is to 802 to determiiw. if
the user is a lfivg data-rate user. If not either of the first two,
thesystemcheckstodetermineiftheuserisa streanungaudio
usvr. In any case. if the user fnlls into onc of thc catcvories,
ikiw is to 806 to determine if the there is capacity on the
primary UMTS carrier U If so. flo» is to 808 to assign the
user to the prunary camer U. Flov is then back to 800 to

process the next user. If there is no available capacity on U,
flow is from 806 to 810 io check I'or available mipacity on thc
EDCJI earner E. If there is arm lable capacity. at 812, the user
is assigned to the earner E. Flow is then back to 800 to process
tile lif.'xi ilsi'.i

If, however. there is no available capacity on the EDGE
carrier F,. flow is front 810 to 814 to chicck if the usvr is near
a cell Ifnot. the user call is bloched, as utdimated at 816. If the
user is near a cell, tlow is from 814 to 818 to add a new Ubfl'S
carrier IP mid imssign tlm user to this added carrier IJ" At 820,
the added mirrier can then bc automaticafly removed when
congestion is reducixI, or removed manually.

Note that this p uticular methodology first processes thc
user agamst the primary UMTS carrier U, and then the other
carrier technology. Finafly. if needed, tlie methodology adds
another UMTS earner to hmidle the excessive load. Again,
tlus is not a requirement. as the system can be deployed in any
desirable manner.

FIG. 9 illustrates an alternative methodolo v of assigmn
users of voice data when utilizing UMTS and (JSM carrier
techno logies in uccordnnce with mi imiovauve esp imt. At 900,
the system checks to determine if the user is a circuit-
s» itched voice!data user. If not, flo» loops back to the input
to conunue checkiug the nccessiug user. If so. flow is from
900 to 902 to then check if there is capacity on the primary
IJMTS carrier IJ II'o, at 904, the user is assigned to thc
primary carrier U. and tloiv is back to the mput of900. Ifnot,
tlow is from 9()2 to 906 to check if there is available capacity
on rim CiSM carrier Ci. I I'ycs, at 908. Jhc user is assigned ki the
GSM earner G. and flow returns back top 900 to process the
ill'.Xt llscl.

ID bere is no available capncity on tlm (JSM carrier G, J1ow

is from 906 to 910 to check for a nearby cell. If there is. flow

is from 910 to 912 to then check I'or capacity on an added
UMTS carrier U'f the nearby cell. If yes, at 914. the user
assigned to the added carrier I J', and tlow then retunis back to
900 to process the next user. If there is no cnpacity on the
added carrier U', the user is blocked from acces~, as indicated
at 916. Similarly, if the user is not near a cell, tlow is from 910
to 916 to block user access to the cell.

FICr. 1U illa stmtes a system 1000 that employs an artiticial
intefligence (AI) ivhich Ibcilitatms automating one or more
features in accordmice vuth the subtect innovation. The sys-
tem IUUU mcludes a tmffic nmnagement component Itl02
(similar to traific compmient 402 ol FICJ. 4) thnt monitors
earner congestion for all camera deployed in the cell. A
trigger component 1004 (similar to trigger coniponent 404 of
I'IG. 4) iuomtors one or more triggers»hich indicate ihat
congestion in the existing earner or carriers is at a point that
requires an additional cmricr The triggers can be re(slid to

CPJCII FwNo. for example. for the serving cell and neigh-
boring cells, and RSCI'alues that allow for fine tuning. A
carrier componmit 1006 (similar to carrier compo»cuts 104
and 4U6) then deploys (enables) additional carriers (denoted
Ci,..., ('w). As indicated supra. the carrier coniponent cmi

also remove (or disable) a earner that had previously been
added when the cell congestion is sutficiently lo» to tvarmnt
carrier removal.

An AI component 1008 can monitor any or all of the traffic
management component 1U02, triugger component 1UU4 and
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carrier contponcnt H)06 to facilitate mitonmtion ol'arious
aspects and features of the subiect innovation.

11ie subject invention (e.g., in connection with selection)
can mnploy various Al-based schemes for carrying out vari-
ous aspects thereof. I'or example. a pmcess for detemuiung s

when to deploy an additiottai carrier can be facilitatcxi via an
automatic classdier system mid process.

A classifier is a function that maps mi input attribute vector,
x—(xi, x2, x3, x4. xn). to a conliomicc that tlm input belongs
to a class. that is. f(x) coniidence(class). Such classification ui

can employ a probabilistic andror statistical-based analysis
(e.g . factoring inui the analysis uulities cnd costs) to prog-
nose or uifer an action that a user desires to be automaucally
perfiinned

A silpport i actor machine (SVM) is all I:xalllple. of a clas-
sifier that can be employed. The SUM opemtes by finding a

hypcrsurfacc in thc space ofpossible inputa which hypcrsur-
face attempts to sph1 the triggeruig cnteria lmm the non-
triggering events. Intuitively, this makes the classihcation
correct for testing data that is nmir, but not identical to tniining c

data. Other directed and undirected model classification
approaches include. e g., na'ive Bayes. Baycsian network~,
decision uees. neural neuvorks. Iiizzy logic models, and
probabilistic classification models providing different pat-
terns of indepmidence can be employed. Classification as "

used herein also is inclusive of statistical regression that is
utilized to develop models of priority.

As will be rmidily apprceciated from the sublect specifica-
tion, the sub)act invention can employ classifiers that are
explicitly trained (e.g, via a generic training data) as well as io

un plic it ly trained (eg., via observing user behavmr. rceccivuig

extrinsic information). I'or example, SUM*a are configured
via a lcaming or training phase within a classi lier constructor
and feature selecuon module Thus. the classifier(s) cmi be
cmploycd to automatically leam and perform a mimber of "»

I'unctions.

In one implementation. the Al component 1008 c ui be
employed to monitor congestion such that wlmn thc carrier
congestmn is sullicmntly low, a previously added carrier can
be removed. Alternatively. the AI component I UUS can deter- sn

mine that althouvh tlm congestion pnranwters indicate that
the added earner can be disabled or removed, from mialysis
and proces sing of lfi storical cata that as been stored, the added
carrier should be rctaincd since there is a high dcgrec of
likelihood that given the tune of day. for example, the addi- ss
tional carrier will be need shortly. Tluis, this will be handled
antomatically given additional uifonnation about the usage,
location, and other available information that has been
acquired and processixi incr time

In another example. the Al component 1008 momtors tire u

congestion and when the congestion parameters uidicate tlmt
deployment of an additional mirrier shouM occur. the AI
component can overnde this process. This can be based oil
imalysis and coniputing of past data which can indicnte that
the loail will subside shortly. Thus. access by a user will be s

momentarily denied, but a second try by the user will likely by
successful due to thc expcctcd shoo dunition ol'the excessive
congestion. as computed by the AI component 1008.

In yct another example, the Al component 1008 continu-
ally or periodically procmsscs stored user data, cell data data mi

types (e g., audio versus video). and so on, wluch can indicate
trends in usage and traffic for a particular locatiim, time of
day, week, month (e.g.. holiday. season,... ). Based on the
trend data, theAI component IUUS leanis and automates user
assigtxmcnts from a primary UMTS carrier to an added 6

UMTS carrier. from a pnmary UMTS earner to a CrSM car-
rier. and so on. 'Ibis can be based on user profiles tlmt have

bccen developed oivr repeated use by a usvr, for example.
Tints. it can be appreciated tlmt the Al component 1008 cmi
learn mid automate many difTerent features and aspects of the
stibJl:ct ilinov;i11ofl

I TCr. 11 illustrates an exemplary UMI S netw ork 1100 that
facilitates carrier management in accordance w ith the subject
uinovation. The architecture is based on the 3CJPP (Third
Oeneranon Partnerslfip I'roject) Release 99 specification.
Him ever, it is in bc unde ra 1 mid that ibc subj cvi inim vali on can
be apphed to any UMTS teleconununications arclutecture„
including by way of example, Release 5 (R5) and. R5 and
Release 6 (R6) 3fiPP standards IJMTS CJTcrs teleservicas
(eg.. speech andior SMS Short Message Service) and
hearer services, w hich provide the cnpability for information
trmisfi:rbetwcenaccmspoints Negotiatnmandrcnccgotiauon
of the characteristics of a bearer service can be perfonued at
session or coniwction cstablisluncnt. mid during an ongoing
session or mmncct ion. Both connection oriented and connec-
tionless services can be oifered for point-to-point and point-
to-ii1ultipoint coniniili1icatimia

I'he following frequencies ISS5-2025 MHz and 2110-
2200 MHz can be allocated for UMTS use. However, the
umovative aspects descnbed heraus can also be applied to
other frequency bands. Bearer services can have different
()CS (quality-of-service) paranwters for maxinnun trmisfi:r
delay, delay venation mid bit error rate. Offered data rate
targets are: 144 kbps satellite and rural outdoor; 384 kbps
urbmi outdoor, and 204S kbps indoor mid k»i r urge outdoor.

UMTS network services canhave different QCS classes for
liiur types ol'ratlic conversational class (c g., voice, video
telephony. video gamut ). streaming class (e g.. multimedia
video on dentnnd, webcast): interactive class (e.g.. web
bmwsing, network gmuing. darabasc access), and back-
gmund class (e g.. em ul. SMS, downlo uiuig).

UM'IS can also support have a virtual home envimnmcnt,
ivhich is a concvpt I'or portability across netivork boundaries
and between temunals m a personal service environment.
Personal service enviromncnt menus that users arc consis-
tently present+i with the same persotralized fi.'a1ures. user
interface customization and services in wlmtever network or
terminal, wherever tlm usvr may be located UMTS also
uicludes network secunty and location based services.

The UMTS network IIUU can consist of tinea interacting
domnins, a user equipment (IJF) domain 1102, a IJMTS
Terrestrial Radio Access Network (UTRAN) domain 1104.
and a core network (CN) domain 1106. The I fI'RAN domain
1104 is also referred to as the access network domain uid the
CN 1106 is referred to as the core network doniain. the both
of w luch comprise an infrastructure domain

The UE domaui 1102 uicludes a USIM (user services iden-
tity module) domain and an bifi (mobile equipment) domain.
User cxluipment is tire equipniem used by the user to access
UMTS services. In the ULi domain 1102. the UMT S IC card
is the I JSIM 1108 which has 1 he same phys ical characteristics

as CrSM SIM (subscriber idenuty module) card The USIM
interfaces to ML 111U via a Cu reference point. Functions of
the IJSIM include support ol'ne IJSIM application (and
optionally, more than one), support of one or more user pro-
files on the USIM; update of USIM specific infomiation over
1 lie rill, scout lty I ulictiorls. ilier authelltlcatloil, op tin lid I itic lil"

sion of payment methods; and optional secure downloadin
of new applications.

UL ternunals work as an air interface counter part for
Node-8 devices of the access network mid lmve many differ-
ent types of identities. I'ollowing are some of tlm IJMTS
identity types. which are taken directly fmm CrSM specifica-
tions: international mobile subscriber identity (IMSI); tem-
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porary mobile subscriber idmltity ('I MSI), packet temporary
mobile subscriber ldenuty (P-TMSI): temporary logical lulk
identity (TLLI): mobile station ISDN (MSISDN): interna-
tional mobile stntiim cxluipmcnt identity (IMFI); and interna-
tional mobile station equipment identity and sofrtvare version I
number (IMIIISV).

A. UMTS mobile station (MS) c ui opemte ul one of three
modes of operation. A I'/CS mode ofoperation ls where the
MS is attachcxl lo both the PS (Ixicket-switched) domain and
CS (circuit-sivltched) domain. and the MS is capable of ul

sinuiltaneiously operating PS services and CS services. A PS
nuxlc of operation is where the MS is attachcxI to the PS
domain only. mid can only operate services of the PS dom nn.
However, this does not prevent I'-like services I'rom being
ol'fared over the PS doniain (e.g, MilIP) ln a third CS mode ol'.
operation, the MS is nttached to the ('S domnin only. and can
only opcratc services of the CS domain

The UTRAN 1104 pmv ides the air ulterface access method
for the UI I domain 1102 The reference point bertveen the UB
domain mul the infrdstructun: domain is the Uu GRITS radio c

interface. 'ilie access network domain provides the physical
entities tltat manage resources of the access network and
facilitates access to the core network domain, hi UMTS ter-
minology. a base station of the access nertvork donmin is
referred as a Node-8 device 1112, mid control equipment for "

Node-B devices is called a radio network controller (RNC)
1114. The interface betv;een the Node-B device and the RNC
1114 is the iub uuerface The ulterl'ace betwieen tlvo RNCs is
called the lur interface.

Thc functions ol'ode-B devices include dir intcriacc lc
transmission'reception: modulation and demodulauon,
CDMA (Code Dil Islon Multiple Access) physical clmnnel

coding. micro diversity, error hmidi ng, and closed loop power
control. The Iiuictions of the RNC include: radio resource
controk admission control; chaiulcl allocation; powmr control "»

settings, handover control: macro dnvrsity. cipfiering, seg-
mentation and reassembly, broadcast signalulg: and open
loop povmr control

Widcband CDMA (WCDMA) uolulology was seliw ted I'or
UTRAN air interface. UMI'S W'CDMA is a direct sequence dc

CDMA system where user outa is Iuultipficd with quad)-
random bits derived fmm WCDIILX spreading codes. In
UMTS, in addition to cltanneiizatiou, codes are uscxI for
synchromzntion mid scrmnbling. WCDMA has two basic
modes of operation: frequency division duplex (FDD) and d.

time division duplex (TDD).
The Core Network is divided in circuit-switched and

packet-switched domains. Some of the circuit-switched ele-
mcnis nre a mobile services switching center (MSC') and
visitor location register (VLR) 1116 and gateway MSC c

(CrMSC) 1118. Packet-sivitched elements include a serving
CIPRS support node (SfiSN) 1120 uid gatcivay GPRS sup-
port node (GGSN) 1122. Scute network elements such as an
FIR (cquipnmnt identity register) (mit shov n), HI.R (honm
lomition re@ster) 1124, VLR and AuC (authenumition center) I
(not sholvn) can be sharcxI by both domains

A function of the CN 1102 is 81 provide switchin, routing
and transit for user lraiiic. Tile CN 1102 also ciintauls the
databases and network management filnctions. Tlm basic ('N
architecture Ior UMTS is based on thc GSM nitwork with 01

(iPRS (general packet radio service) capability. All equip-
ment is modified for UIVITS operation and services. The rndio
access nertvork has several interfaces wluch can be config-
ured and dimensioned. 11le CN 1106 interfaces to the radio
access domain vin an lu interface. An lu-CS (circuit-
sv;itched) reference poult interfaces an RNC of the access
network to tile MS('NLR entity 1116 of the CN 1106 for

voice from/to the MSf'Nl R 1116. An lu-PS (packct-
swltched) reference point ulterfaces an RNC of the access
network to the SGSN entity 1120 of the CN 1106 for data
fronI/to the StiSN 1120

ln the CN 1106. a Gs interface ls provided between the
MS('NLR 1116 and the SGSN. A Gn interface is provided
between the SCISN 1120 and the GCISN 1122 A D uiterlbce
is provided benveen the MSCNLR 1116 and the IILR 1124,
and ihc HI.R 1124 mid the CiMSC 1118 A (ir intcrl'aim. is

pmvided between the SCISN 1120 and the I ILR 1124. A Gc
interihce is piirt ided between the GGSN 1122 and the HLR
1124

The CN 1106 provides the uiterface from the UE domain
1102 to external networks 1126 such as the Internet H 28 via
a Cii mterfiice from the CiCiSN 1122. and other networks 1130
via the (IMSC 1118, which can include a PLMN (public land
nlobilc network), PSTN (public switched telephone network)
and ISDN (uuegrated seri ice digital network) networks.

Asynchronous Tmnsfer Mode (ATM) is defined for LPMI S

core trmlsmission. ATM Adaptation I.dyer type 2 (AAI,2)
handles circuit-switched connection, and packet connection
protocol AAL5 is des)8/ted for data delivery.

The arclutecture of the CN 1106 can chan e v'hen new
services mid features are mtroduced. Number I'ortability
I )atabase (NPDB), for example, min be used to enable a user
Io ch ulge the network wlule keeping their old phone number.
A gateway location register ((iLR) can be employed to opti-
nuze the subscriber handlmg bet~can network boundanes.
Additionally, tile MSCNLR and SGSN can merge to become
d IIMTS MSC

Summanrtn the UMTS frequencies, 1920-1980 Mild and
2110-2170 MHz are employed for liDD and WCDMA.
Paired uplink and down)ink channel spaculg cau be 5 MHC

and raster is 200 kl Iz. An opemtor can use 3-4 channels (2 x )5
MHz or 2x20 MHz) to build a high-speed, high-capacity
network. Frcquenmcs 1900-1920 MII/ and 2010-2025 MHz
are for TDD and TD/CDIVLA. Unpaired channel spacing can
bc 5 MHC mid raster is 200 kHC Transmit and receive are not
separated in frequmlcy Frequenmcs 1980-2010 MHz and
2170-2200 MHz are employed for satellite up link and down-
lluk

Referring now to FIG. 12, there is illustrated a block dia-

gmm of a computer operable to execute the disclosed carrier
nlanagmncnt architiccture In order to provide additional con-
text for various aspects thereof. FlG. 12 and the following
discussion are intended to provide a brief, genem I description
of a suimble computulg environment 1200 ul wluch the ven-
ous aspects of the iiuxlvation can be impleniented. Iylule the
deicllptlon iibovl ls 111 thc Qcucldl context of colupuu:I'-i'.x-

ecutable ulstrtlcuons that niay run on one or more computers,
those skilled in the art tv ill recognize that the innovation also
can be implemented in combnrdtion with other pmgram mod-
ules and/or as a combination of hardware and sofiv,are.

Cicimrally. progrtun nuldules include routines, progranls,
components, data structures. etc.. that perliorm particular
tasks or implmnent particular abstract data types. Moreover,
those skilled in the art u ill appreciate that tlm i ni cntivc meth-
ods c m be practiced with other computer system configura-
tions, includingsingle-processorormultiprocessorcomputer
systems. minicomputils. Olairlirdnlc coluputcmi, as lvcll ds

personal computers, hand-held computing devices. micro-
processor-based or programm able consumer electronics, and

the like, each of wluch can be opemtively coupled to one or
more associated devices.

I'hc illustmtcd aspects of thc innovation may also bc pmc-
tlced ln dlstrtbuted computing em ironments where certain
tasks are performed by renxlte processing devices that are
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linked through a conummications network In a distributed
computing env&ronment, progmm n&odules can be located u&

both local and remote memory storage devices.
A cmnputcr typically includes a variety ofcomputer-read-

able med&a. Computer-reach&ble med&a can be any available s

media that can be accessed by the computer m&d includes both
volatile and non-volaufe medm. removable and non-remov-
able med&a. By way ofexample, and not limitation, computer-
readablc media cm& comprise c&m&putm storage media and
communication medi i. Computer storage media includes u&

both volatile and non-volatile, removable m&d non-removable
n&cdia uuplemenled in &my method or technology Ilor storage
of informal&on such as computer-readable instructions. data
structures, program modules or otlmr data ( ompurer storave
media includes, but is not linuled to. RAM. ROM. I&I',PROM.

flash memory or other memory tecfu&elegy. f'D-ROM, digital
video disk (M D) or otlmr optical disk storage. magnetic
casse&les, magnetic lapc. Ouignel&c disk s&omge or other mag-
netic atom ge devices. or any other medium which can be used
lo store tlm desired information and vhich c'm be acccsscd by o

the computer.
('ommunic ation n&cxfin typically mnbodies computer-read-

able u&stn&ctions, data structures. progmm modules or other
data in a modulated data signal such as a carrier wave or other
transport nmclmnism, and includes any information delivery "

med&a. The term "modulated data signal" means a signal tlmt

has one or more of its clmracteristic s set or changed in such a

manner as u& encode u&fom&ation u& the s&gnal. By uay of
exmnple, and not 1&m&tation, commumcation med&a includes
wired n&cxfi&& such as a wired network or direct-wired comme- &o

lion, and ~ireless media such &&s wousuc. Rlc infrared and
other w&reless media. Combinations of the any of the above
should also be included within the scope of computer-read-
able med&m

With reference again to PIC& 12, tlm exemplary m&vimn- "»

mcm 1200 Ilor nnplcnmnting various aspects includes a com-
puter 1202, the computer 1202 includ&ng a processu&g u&ut

1204, a system memory 1206 and a sysmm bus IZ()8. The
sy'steal bus 1208 couples systc&n componenus including. bul
not l united to, the system memory 1206 to the process&ng &ufit sa
1204 I'he pmccssing unit 1204 can be any uf various cim&-

mercially ava&fable processors. Dual microprocessors and
other nn&lti-processor architecn&res may also be employcxl as
the processing unit 1204

Tl&e system bus 1208 cun be any of ac~eral types of bus s.

stnicture that may further intercoonect to a memory bus (with
or w&thout a memory controller), a penpheral bus. and a focal
bus us&nvg any of a variety of commercially ava&fable bus
archileclures The system memory 1206 includes read-only
memory (ROM) 1210 and random access memory (RAM) o

1212. A has&c u&putioutpm system (BIOS) is stored &n a non-
volatile memory 1210 such as ROM, EPROM. FEPROM.
wluch BIOS contu&ns the basic mutines that help to tr&uufer
informatiim between elcnmnts within thc computer 1202,
such i&s &furing alar& up The RAM 1212 c u& also u&elude a s

high-speed RAM such as static RAM for caching data.
Thc coniputcr 1202 further includes m& internal luird disk

drive (IIDD) 1214 (e.g.. I &IDIO SATA), which u&ternal hard
disk drive 1214 may also be configured for external use in a

suilablc chassis (nol slxiwn), a magnetic floppy disk drive m&

(PDD) 1216, (e.g.. to read fmm or write to a removable
diskette 1218) and an optical disk drive 1220. (e.g, reading a
CD-ROM d&sk 1222 or, to read from or unte to other lugh
capacity optical media such as the

DUD ).

The l&ard disk drive
1214. magnetic disk drive 1216 and optical disk drive 1220 c

can be connected to the system bus 1208 by a hard disk dn& e

interface 1224. a magnetic disk dnve interface 1ZZ6 and an

optical drive interface 1228, respecti&mly The interface 1224
for external dove unplementations includes at least one or
both of Universal Serial Bus (USB) and IEEE f394 interface
technologies. Other external drive connection technok&gics
are within contemplat&on of the subfect innovat&on.

The drives and their associated computer-readable media
pmvide nonvolatde storage of data data structures. com-
puter-executable instructions, and so forth. 1&or the computer
1202. the drives m&d media accomnxidate lhc storage of any
data &n a su&table d&gital lormat. Although the descript&on of
computer-readable med&a above refers to a IIDD. a remov-
abl&: magnetic diskette, aude removable optical media such &&s

a CD or DVD. it should be apprec&ated by those sk&lied in the
art thnt otlmr types of nwdia which are readable by a com-
pi&le&: such as xlp &fi&ves, nlagnelu: casseucs. fli&sh nu:nu&ry

cards, cartridges, and the like. may also be used in the exem-

pfa&y operating envi rom&mnt. and further, that any such media
&nay contain coiupulei'executable &nsliucfions fbr pe&for'nl

ing the methods of the disclosed innovation.
A number ofpro rain nxxhilos cmi bc storedf in &be drives

and IUAM 1212, including an operatu&g system 1230. one or
more application pmgrams 1232. Other progmm modules
1234 and program data 1236. All or port&ons of the opemt&n

system. applications, modules, and'or data can also be cached
in thc RAM 1212. It is to be appreciated tlu&t tlm innovation
can be unplemented with various conunercially ava&lable

opemting systems or combinations of operating systems.
A user can enter conunands and information into the con&-

puter 1202 tluouP one or n&ore w&red/wireless input dev&ces,

e.g, a leyboard 1238 and a pointing device. such i&s a n&ouse

1240. Other input d&cn tees (uot shown) may include a inicro-
phone. an IR remote control. a ioyst&ck. a game pad, a stylus
pen, touch scrccn. or lbc like These and othe'.r input dcviccs
are oflen connected to the processing unit 1204 through an
input device interface 1242 that is coupled to the system bus
1208. but can bc connected by other inlerl'aces, such as a

parallel port. an IEEE f304 senal port. a gmne port, a USB
port, an IR interface, elc.

A monitor 1244 or other type ol'display device is also
conncected to the system bus 1208 via m& interface, such as a

video adapter 1246. In addition to the monitor 1244, a com-
puter typically includes other peripheml output devices (not
shown), sucl& as speakers, printers, etc.

The computer 1202 n&ay operate in a nctuorked mn iron-
ment us&ng logical connections v&a w&red and/or wireless
conununications to one or more remote computers, such as a

remote computer(s) 1248, ll&e remote computer(s) 1248 can
be a workstation. a server computer, a router, a personal
compuier, portable computer, n&icroprocessor-b&&sexi enter-
tauunent appliance, a peer dev&ce or other conunon network
node, and typically includes many or all of the elements
described relative to the computer 1202. allhou h, for pur-
poses ofbrev&ty, only a memory/stors e device 1250 &s illus-
trated Thc logical connections depicted include &virod/wire-

less connectivity to a k&caf armi net&cork (I.AN) 1252 m&d/or

larger net&corks, e g., a &vide area nenvork (WAN) 1254 Such
I.AN m&d WAN nct&corking enviroinnm&ts arc co&mmonplace

&n oflices and compmues. and lac&l&tale enterpnse-&vide cmn-
puter nenvorks, such as intranets, all of which may connect to
a global communications network, e.g., the Interact

When used &n a LAN nenvorking enviroiunent, the com-

puter 1202 is connectcxf to the local network 1252 through a
u&red andior w&reless conununication nenvork u&terface or
adapter 1256. I'he adaptor 1256 may lbcilitate w&red or u ire-
less con&nninication to the I,AN 1252, v,lfich may also
include a wireless access pou&t disposed thereon for conunu-
nicating with the wireless adaptor IZ56.
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Wlmn uscxi in a WAN nenvorking em ironnient. the coiu-

puter 1202 can ulclude a modem 1258, or is connected to a

communications server on the WAN 1254, or llas other means

for establishing communications over tlm WAN 1254, such as
by way of the Internet. The modem 1258, which can be
internal or external and a lvired or wireless device. is con-
nected to the system bus 1208 via the serial pnrt uuerlane
1242. In a nenvorked enviromnent, program modules
dcpiclizl Ii.'latiYC fn lhc coirlPillci'202. CI'ortions thcrcol;
cml be stored in the remote memory/stow e device 1250 It
wifl be appreciated tint the network connections shown are
exemplary uud other means o 1'establishuig a communications
lulk between the computers can be used

The computer 1202 is operable to communicate with any
wireless devices or entities operatii ely disposed in wireless
comnnmication, e.g., a printer, scanner, desktop and/or por-
table computer, portable data assistant, communications sat-
elhte. mly piece ol equipment or location assoculted with a
wirelessly detectable tag (e.g, a kiosk, news stand, restroom).
mxl tclcphwle This includes at least Wi-Fi and Bluctoollfiu
wireless technolo ies. Tluls, the conununication can be a

predefined structure as with a conventional netlvork or simply
an ad hoc communicauon between at least two devices.

Wi-pi, or Wireless Fidelity. allow s connection to the Inter-
net from a conch at home, a bed in a hotel room, or a confbr-
ence room at lvork, without v ires. WI-I'I is a ivireless tech-

nology similar to tlmt used in a cell plxine that enables such
devices. e g., computers. lo send and receive ibila indoors and
out: anyivhere within the range of a base station. Wi-Fi net-
works iisc radio ticiulolngics called IF F3; 802 11 (a. b, g. I tc I

to provide secure. rehab le, fast u I re less connect iv i ty. A Wi-I'I

network can be used to connect computers to each other, to
the Internet, mid to wiri d networks (which use IFFF 802 3 or
Ethenletk Wi-I'I networks opemte ul the unhcensed 2.4 and 5

HHz radio bands, at ml 11 Mbps (802.11al or 54 Mbps
(802.11b1data rate, lilr example. or u ith products that contain
bofll bands (dual band), so the neuvorks can provide real-
world performance similar to the basic 10BaseT wired Fth-
cnlct nciuol'ks ilscd lu nuini'lflccs

What has been described above includes examples of the
disclosed innovation lt is, ofcourse, not possible tn describe
every conceivable combination of components and/or meth-
odologies. but one of ordinary skill in the art may recognize
that many further combinations mid penuutations arc pos-
sible. Accordingly. the innovation is Intended to embrace all
such alterations, modifications and variations tllat fall witlfin
the spint and scope of the appended claims. Furthermore. to
the extent that the term "includes" is used in either the
detw led desvnption or ihe claimw such ternl is intendixt to be
ulchlslvc ul a nlanncl suulllr to thc tenn conlprtsulg as
"comprising" is interpreted when employed as a trmlsitional
unrd in a claim.

What is claimed is:

1. A systwn. composing
a cell configurcxt to wnploy a first carrier:
a llafllc nlanagcmcnt conlponcnl conhgnrcd lo nlonllor

congesuon loadulg for the lirsl earner:
a trigger component configured to determine that the con-

gestion loading of the tirst carrier meets a condition o I'a

predeternuned function; and
a carrin component configured to dynamically wlablc a

second earner ul the cell ul response to the congestion
loading meeting the condition of the predetermined
functiwl, wherein tlm second carrin shares a hand of the
first earner. and the second carrier u as not operational in
the cell prior to being dynamically enabled.

So

2. The system of claim 1, wherein the second carrier is a

salue tyTIC of cellular service os the first carrier.
3. I'he system ofclaim 1. Ivherein the first carrier serves an

outer region of tlm cell
1 4. Tile system ofclaim 1, whereul the second carrier serves

an huu'.I-rcglon of the cell.
5. The system of claim 1. u herein the calfier component

dynanucally enables the second earner in response to the
congestion loadwg of the lirsl carrier meeting mi additmnal

la condition of the predetenumed hulction.
6. The system of claim 1. wherein the carrier component

resides in a radio access node
7. The system ofclaim 1. whereul the first earner operates

over about a 5 MHS spectnnn
8 The system of claim 1. wherein
the trigger component is fiuther configured to determine

that congestion loading is below a predetermined thrcsh-
okk aud

the carrier component is configured to dynamically dirmbfe
n Ihe second carrin in rcspwlsc lo fllc congestion loaiiirlg

being below the predetermined tlueshold, wherein the
second carrier is not operational in the cell after being
disabled

I3. 1 he system of claim I, wherein the congestion loading is
based in part on carrier tratIic assoriated with high data rate
dare.

10. The system of claim 1. wherein the carrier component
resides in a radio network controller

ll. The system of claim 1. further composing an artiticial
ln intefligcncc component wmfigurcd to dynamically infi.r a

condition that tnggers dyn uniwdly enabhn lhe second ear-

ner.
12 A system, comprising:
a traltic management component configured to monitor

rraftic of a first ceflulnr service,
a trigger component configinid to monitor a sot Ol'rigger

parameters associated ivlth an amount of the treflie of
the first cellular service, and dctennine that a trigger in

ihe set ol'riggers satisfies at lerwt oim predetermined
sn criterion; and

a carrier component configured to dynamically enable a
second ceflufar service in a cell configured to employ the
first ceflular service, in response to the trigger in the set
of triggers satisfying thc at least onc prcdctermincd cri-
terion, wherein the second cellular service is not opera-
tional in the cell prior to being dynamically enabled by
the earner component.

13. 'lite system of claim 12, wherein the second cellular
service. is a annie type of serviiw as the lirst cellular service

o 14 The system of claim 12. wherein the lirst cellular ser-

vice is configured to employ global system for mobile tele-
conununicntions tecluxllogy

15. Ille system of clauu 12. uhereul the second cellular
service is cnntigured to employ universal mobile tclecnmnul-

1 nications system technology.
16. fhe system of claim 1Z, lvherein
Ihc triggn componwlt is furtlmr configured to monitor an

other set of tugger paranleters associated with ul

amount of the traffic of tlm second cellular service. Ond

determine tlmt a trigger in tlm othi r Sei of triggi ra salis-
fies the at least one predetermined cnterion;

the carrier component is further configured to dynanlicafly
enable a tlurd cellular service In the cell, In response to
the trigger in the other set of triggers satisfying the at
least one predctcrmincd criterion, wherein thc third cel-
lular service is not operational in the cell poor to being
dynamically enabled by the carrier component.
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17. 11&e system ol'clain& 16, wherein dw. first ccllulnr ser-
v&ce and the second cellular serv&ce are configured to employ
un&versal mobile teleconununications system teclu&ology,
m&d tlm third cellular service is conf&gored to mnploy a nnr-
rowband frequency re-use bused service.

18. 11&e system of claim 12, wherein the first cellular ser-
v&ce and the second cellular service are further coniigured to
utilize a frequency spectn&m associated w&th the ceil.

19. Thc systmn ol'clnuu 12, whcrc thc trallic managemmit
componenb tngger component. and the carrier component
are included in a radio access node.

20 Tlm system ofclaim 12. I'u&ther comprising m& arti licial

u&telli ence component configured to dynanucally u&fer a
criterion that triggers dynamically enabling the second cdlu-
lar serv&ce

21. The systmu ofclaim 12, wherein
the trigger component is further configured to dotcrminc

that the at least one predetcnnu&ed critenon &s not su&i&-

fied by at least one trigger in a set of triggers: and
the carrier component is further con ligurcxI to dynnmi cally

disable the second cellular serv&ce, &n response to the at
least one prcdetennined criterion not being satisfied by
at least one trigger u& the set of Inggers, where&n the
second cellular service is not operational in the cell after
being disablcxl by the carrier component.

22. The system of claim 12, wherein the tmfiic is based &n

part on streaming video data.
23 The sysiem of cia&m 12, v herein the at least one pre.-

determined critenon is based on a rat&o of a measurement of
energy-pcr-chip to a mcasuremcnt ol'otal rcvcivcd power
spectral density.

24. The system of cia&m 12, where&n the at least one pre-
dc& arm incd crito rim& is based m& a rcceivcd signal code power

25. The system ofclaim 12. wherein the earner component
is funher configurLSI to push dual mode. global system for
mobile teleammuinications mid universal mobile Ielccom-
municat&ons system, tmafiic to 0&e second cellular service.

26. A n&ethod comprising
prov idu& a first universal inobilc relecommunications sys-

tern carrier in a cell for data conuuunications:
detcnnining a congestion level of tlm first universal mobile

telecommunications system corner satisfies a predeter-
mined congestion criterion; and

hl &capo&LSL &o a congest&on level of the first universal
mobile teleconununications system carrier sat&sfy&ng

the predetem&ined congestion criterion, automatically
deploy&ng a second universal mob&le teleconunun&ca-
tions system earner in the cell, and

deploying m& addit&&mal global system for mobile lel&xom-

mumc&t&ons frequency. and avoid&ng interference
between the addit&onal global system Iilr mobile tele-
communications Ircxiuency and ihe second iunversal
mobile teleconunurucat&ons system frequency. &vherein

tlmsecond universal mobiletelccconununicntionssystem
carrier and the add&tional global system for mobile tele-
comnnu&ications frequency are inactive in the cell prior
to being dcploycd

27. The method of claim 26. further coinpns&ng
detem&ining the congestion level of the first universal

mobile telccommunicatim&s system carrier does not sat-
isfies the predetermined congestion criterion; and

in response to the congestion level of thc flAt oui&'crsal

mob&le telecommun&cat&ons system camer not sat&sfy-

ing the predetermined congestion criterion, automat&-

cally dropping thc second uni&mrsal mobile telccon&mu-

s

&o

st(

o

:(

so

nications system carrier based on tlm predetermined
congest&on cntenon. where&n the second universal
mobile teleconun&ufications system carrier is inactive u&

the cell prior aficr being dropped.
28. The method of cia&m 26. wherein the congest&on crite-

rion is based at least inpan on a set ofcommon pilot channels.
29. The method ol'fmm 26, where&n the mitomat&cally

deploying u&eludes automat&cally deployu&g the second uni-
vac. Sl mobile Icl&wommunica&ious system camer u& an inncr-
re &on of the cell.

30. 11&e method of claim 26, where&n the deployu&g the
sccoml universal mobile teleconum&nications system carrier
u&eludes deployu&g the second &uuversal mobile teleconunu-
nlcatlons svs&LA& cairn:&'n a site-by-site basis

31 The me&lmd of claun 26. I'urther comprisu&g dL7loyu&g
the first universal nmbile telecommunications system carrier,
and the additional global systen& for mobile telecommunica-
t&ons earner &n m& outer region of the cell

32 The method of claim 26. fiuther comprising deploying
thc lirst universal niobilc telecon&munications system carrier,
a second global system for mobile teleconununications car-

rier. Snd a third global system for mobile telecomnninications
cmner.

33. The method of claim 26. further comprising assignu&g
a user to thc scvond universal mobile teleconununications
system earner before the first universal mob&le teleconunu-
nications system carrier.

34. The method ol'claim 26. Iurther comprising assi&gm&g

a user to the first umversal mobile teleconuuunications sys-
tem carrier betilrc thc second uni&mcral mobile tclccommuni-
cations system carrier.

35. The method of claim 26, filrther comprising assigrung
a user to a global sys«m for mobile telecommunications
enhanced carrier.

36. A non-transitory computer readable storage mcxlium

comprisulg, cOmputer eXecutable instructions thai in

response to execuuon by a comput&n system. cause the com-

puting system to pcrfonn operations. comprising:
employing a first carrier in a cell I'or datn co nununicati ons,
detecting a level of congestion in the first carrier based in

pnrt on streaming data;
determirung that the level of congestion meets a condit&on

of a function; and
in response to tlm level of c&mgestion n&Looting the condition

of the function. deployu&g an other carrier u& the cell.
wherein the other carrier is activated in the cell upon
be&ng deployed.

37. 'I'he system of claim 36, fiuther comprising:
detenuining that the level of congestion does not exceed a

predeterm&ned threshold; and
in response to the level of congestion not exceeding the

prcdetenuu&LxI tlueshold, removing the other cnrrier,
where&n the other earner &s deact&vated &n the cell upon
bculg rcn&ovcd

38 The A non-trans&toil computer readable storage
medium ofclaim 36, wherein tl&e level ofcongestion is based
at less& in part mi a mcnsurcmcnt ofcarrier power

39 The non-transitory computer re viable storage med&um

ofclaim 36, further comprising triggering an assigmnent nf a

user to the lirst comer by perl'onnu&g a soft handover.
40. The non-transitory computer readable storage medium

ofclaim12,wlmrcinthecarriercomponentexecutes ina radio
network controller.
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