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communication 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, 3GPP LTE systems,
orthogonal frequency division multiplexing (OFDM), localized frequency division
multiplexing (LFDM), orthogonal frequency division multiple access (OFDMA)
systems, and the like.

[0004] In a wireless communication system, a Node B (or base station) may
transmit data to a user equipment (UE) on the downlink and/or receive data from the UE
on the uplink. The downlink (or forward link) refers to the communication link from
the Node B to the UE, and the uplink (or reverse link) refers to the communication link
from the UE to the Node B. The Node B may also send control information (e.g.,

assignments of system resources) to the UE and/or a core network. Similarly, the UE
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[0008] In accordance with an aspect, a method for a wireless communication
system, an indication is received of semi-static capabilities of an indicated user
equipment upon initial connection to the wireless communication system. The semi-
static capabilities of the indicated user equipment are stored at least until the indicated

user equipment de-registers from the wireless communication system. Then, when the

indicated user equipment returns to an active state, the semi-static capabilities of the
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[0013] FIG. 3 shows an example of dynamic capabilities of user equipment.
[0014] FIG. 4 depicts signal flow and capabilities stored during initial
connection to the wireless network and connection release when the UE goes into an
idle state in accordance with aspects set forth herein.

[0015] FIG. 5 depicts signal flow and capabilities stored when returning to an
active state from an idle state in accordance with aspects set forth herein.

[0016] FIG. 6 depicts signal flow and capabilities released when the UE de-

registers from the wireless network in accordance with aspects set forth herein.
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[0026] Various aspects are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. 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. In
other instances, well-known structures and devices are shown in block diagram form in
order to facilitate describing one or more aspects.

[0027] In addition, various aspects of the disclosure are described below. It
should be apparent that the teaching herein may be embodied in a wide variety of forms

and that any specific structure and/or function disclosed herein is merely representative.
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Additionally, components of systems described herein may be rearranged and/or
complemented by additional components in order to facilitate achieving the various
aspects, goals, advantages, efc., described with regard thereto, and are not limited to the
precise configurations set forth in a given figure, as will be appreciated by one skilled in
the art.

[0029] Furthermore, various aspects are described herein in connection with

user equipment. User equipment can also be called a subscriber system, a subscriber

unit, mobile station, mobile, remote station, remote terminal, access terminal, user
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articles 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
context to be directed to a singular form.

[0032] The techniques described herein may be used for various wireless

communication networks such as Code Division Multiple Access (CDMA) networks,
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[0034] LTE utilizes orthogonal frequency division multiplexing (OFDM) on the
downlink and single-carrier frequency division multiplexing (SC-FDM) on the uplink.
OFDM and SC-FDM npartition the system bandwidth into multiple (N) orthogonal
subcarriers, which are also commonly referred to as tones, bins, etc. Each subcarrier

may be modulated with data. In general, modulation symbols are sent in the frequency



UTRA. [0034] LTE utilizes orthogonal frequency

division nmultiplexing (OFDM on the downlink and
wa@eovglgsocsr ri er frequency division nultiplexi NBCT/US2007/080606

(SC-FDM on the uplink. OFDM and SC-FDM partition the

system bandwi dth into nultiple (N) orthogona

subcarriers, which are also commonly referred to as

tones, bins, etc. Each subcarrier may be nodul ated

e B OB bR A B SR B TR 2 sacing
BawRENadhdcdnt M@mhgbé fiRed,] 'arﬂﬁ +16LOIR 1 AuMibENo (b EFNbrs (N) may

For LTE, the acin et ween ad jacent subcarriers my
beddrierdent oart: m‘@m betndlvwcﬂ'thnﬁeon@desmb darbil2rer ¢ dystammpandwidth

n.the system bandw dt n o desi N
8 5 e Rl el s n R PTG g g7 fE N G Jpr & system
BatRfedth ARG WIHE. h}\t/ﬁéen@ﬂﬂ MrignaydRAnNimteg@48lubor a system
bandwi dt h of . In general, N may be any integer
0986k, | OOE&} 1 Filgptraties ja|wigadess &@@gl@lqmlme bysgam 100 with multiple
ﬁ a?l Iqsa 11 dIS 1?]%[1@?1 rﬁ%r%é\)lflws ig%%lg%!% rna% b¢ utS F%e% n COIlJuIlCthIl
Wﬁth|olné olmiofe zﬁ‘épBgttSJ NAtHaONstatidr i gOMEaldy a ﬁﬁécﬁst@t‘id)ﬁt@htsconﬁmumcates
base statjon is generally a fixed station that
w&hrﬁlaﬁﬂeeaméhs anglinay alseebor@Hpd AmpeccsRpintagy Nede 8, pesome other

ahlRihed" FAER Eés% sBRIoRt10 BrdNOER ¢ ]53:16141[ 1&4‘&[{5 c%é?%e for a particular
tern1n ogy. Each base station provi
gargnphicata,ohustatodraa gecé g@ogamﬁxr ztmamla@eledgé@ag ri@phiiand 102c.

iJlystrated as three ra hi c areas,
%%?ﬂnle%@ CaiafoR {95 basC FHEOT AR Kutqverags A B?ndlflb‘% op the

BAR& 34 %ic‘ﬁr{h@{é%% udelds T%%@E&&%y%ﬁ%aﬂ@o%ng bAQ s@hiohREverage
context in which the termis used. To I npfove system

aap aviytbg patitivasé irgo atuﬂtqﬂe emmléqra@ls (agethrecaymdller arcas, according

Bikan PO RF B T S0 R TG offen S5 0%s i€ bt oy
1Qf v B4R, tra@@@élde@é@bsyﬁaﬁnml IrBE tedheBe &N cbe rFer ¥R TS

by a respective base transceiver subsystem (BTS). The
e/ on itsseor ergee arsa deparlag angthe cattext iamdidrthe tegmclwéqda@@r a

?o%u‘é@@?ﬁ‘ Qﬁé’] §T§%1 fotr QE Qrtslol)ftthatt elY\gﬁFggpl%ehBr LI oateé within the

sec orlze Sectors
Befsetshl&bn ¢&lthe &gl Thpiragmiissionacdhdidicedesstibed lﬂerélhenaybt&lﬁlﬁed for
station for the cell. The transm ssion techniq

8N Bed SelPEre Gelly apwellasa sygem V‘éthsly’s%eéFﬂ%P@ ﬁells For
§1ﬁﬁ)t1191rt¥ %8 the llbv@ r%sd g\% thloﬁSth@ tefr%s‘tb‘?ig@ Whdidh is u§ed|%eg%10ﬁgy for a

un-secC OTIZG In the
ﬂe&tstatmn thar, setvh:e atsecton asbaeiba& ﬁXﬂd(Hﬂé.'thﬂlShaJSGId’eS a cell.
serves a secto

I I f i xed st t
ﬁﬁ‘gﬁél i srTI?lﬁaéé&&%%ﬁmﬁalgh%?ﬁ% Jagnghaudne SyEféalseljld cach
fE%fHaDﬁﬂa? b% %Qe@&embbfﬂ)é Cﬁ'térﬁnﬁ’dl%ﬂ)‘%r a?ﬁjoet ey ane léhulbﬁl%nt a

system and each term nal fixed or nobil
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may be a wireless device, a cellular phone, a personal digital assistant (PDA), a wireless
modem card, and so on. Each terminal 120 may communicate with zero, one, or
multiple base stations on the downlink and uplink at any given moment. The downlink
(or forward link) refers to the communication link from the base stations to the
terminals, and the uplink (or reverse link) refers to the communication link from the

terminals to the base stations.
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capabilities are once again provided to the wireless network. However, this is
inefficient as there is signaling overhead in re-supplying semi-static capabilities that
likely did not change since connecting to the wireless network. In addition, while the
signaling is being performed, the time needed to transition to the active state from the

idle state increases. Thus, in accordance with an aspect, semi-static capabilities are

stored in the core network for a UE and not released until detachment from the wireless



core network 210 can be coupled with nultiple radio
networ ks. [0039] Conventionally, capabilities are

WO 2008as3d® Wwhen the UE transitions to a non- ackCmEs2007/080606
state froman active state. Then, upon returning to
the active state, the capabiljties are once again
provided to the wirel ess net k. However, this is
inefficient as there is signaling overhead in

e-s se st at.i ¢ capabi | s that kel

it O g R Rt ToNE, A5 TR Pt heictive state
EBmafdictiv@GateWhi l € the signaling is being perforned,

the time needed to transition to the active state from

10940] i di e FEigaBellustiatos asetypehidgnania capabolity amediokidynaaie UE

as .sem -statijc abiliti,es are ,.stored in the

SEREThL Ve R LR LR onbl SRty T fhe'Be bFhother
Bt brdin@d dlaspdct. eAesstdMP e 08I HAS0TE biliti ilar t
/ ngg%dg?; 68%606 i%% net wor kM@Dkynamgg capabclaFai1 tlllézesS sumilarto

W@ﬁm@ﬁJMT&@ L1 @raslé@fi vﬂﬁmﬂ@maéf iggd Hlusarons tinge oS eapehilitics:
{i&vgﬁ'ﬁrgéf']c ggfﬁlh onslt)]”;lt ?%Q‘Jeﬁgli%%n dﬁw‘&; ihug ﬁlquﬁﬁPRﬂ %phnk

ype ynari c cap nam c
cappabity oh V- SCHC(UEeoamkobymtd‘innldEs ubIGISUB)M),I’Hjld Muléimedia

?Qagblllt for the use of anot her 3ablllty
Fait MY e orravise PUEMS )ceditign 5gPa°d Bne aspect, UE

W@P' it ege ME;N/IEQEC ﬁon E%ﬁﬁﬁlt?fs IHW&)WIE‘td-tﬁgn@ﬁx/%rk although

used. In particular, l'ustrates 3 types of
vapathind ¢aprbibity 1sdm°odd:ﬁ1rreld sepqmatblyl iThis setnoﬂialapﬁfﬂﬁlf(SUlEdeterrmned by

atd%%g%eﬁ h(edég glg{{ é%?ﬁt@?qnﬁe&E'S?wgc%tﬂgwh?_é@pﬁ emgl?ﬁi to support

Mghéi10Bd indted B &g@@&fnn Ibid 6A&IncI6 b¥bst Rafad¥B¥PXhat can be used for
recég}l on capabilit 0041] The NMBMS reception

DapdbiarintsediBit Refe ( eltV@Jet he net wor k, al t hough
Eq‘OQEg];;an? Iflltki)alll m/e c&g%‘tpflt 165 O gl i) t%srar%'gda Q%tare g(ho(_)-ll_lhI %ant t 305,

afich & dowalead mhﬂ@tddh&lesm Wi rfbesecbmtg etﬂyeMEE/Is Serdies b@iddrrows a
to supgort It should be noted that "borrow ng" can

pRItign AdS PEMBIIS capabplitti 1qttg exdead a dis! predad aeyaptee the

AP AN BBty R i LEE e BN B park DT o
ddvomiinki capBelGty. Ahis3fformatidrecandbecbovumhuoachtédstoi Br RN df initial
the UE is not receiv ny MBMS service so it borrows
3R, r@ﬂl&ﬁ@%%ﬂ%‘\@q@éﬁwm TS FSb TG g e a1 shown
1neeﬁ%h Peeded 16 Gng W@r@e@éc%ethmﬁe Whelmm@%aﬁﬂm deb&éﬁ for

for the UE borrowed capability 1s allocated t
MBMBlrcdepUatp élﬁlelcapgblhtw:ihsngens mpnettxﬂ tnthe FRUDBBAN and the

CBTULSRS e DS S s R Bl e s
S20SMI e S0SHONEr UGBty 530 e
necessary to maintain the guaranteed downhnk bit rate. The resulting capability chart is
shown in 340.

[0043] Fig. 4 illustrates an example of initial access to the wireless network
according to aspects described herein. In particular, the signaling flow 400 is depicted.
Initially, the wireless network (Node B/Radio network 415 and core network 425) does
not have any information for the non-static capabilities of the UE 405 in this scenario.

Both dynamic 435a and semi-static part 435b of capability (collectively 435) is signaled

in a Connection Request message 440 and both are stored in the serving Node B 415.
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mei ntai n the guarant eed downl tlhk bit rate. The

resulting capability chart is shown in 340. [0043]
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possible when the semi-static capabilities change when the UE is in the idle state. Thus,
semi-static capabilities 550 on the core network do not match the current semi-static
capabilities of the UE 535b. Since these capabilities are semi-static, such problems
should be rare. In accordance with one aspect to prevent these problems, the UE can
determine if the semi-static capabilities have changed since initial network connection
and if so, update the network with the current semi-static capabilities when returning

from an idle state. For example, the UE can store the semi-static capabilities

transmitted to the network and compare them to the current semi-static capabilities upon
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wGadsami7how t he core network 525 has bot h dyneei/tSH8EHE80606

and sem - static capabilities 550. The sem -static

capabilities 550 are passed back to Node B 515 by

Connection Setup nessage 555.12[ 0046] One wi ||

appreci ate that errors or loss of new sem -static

abI|I1'Ie ossi hl e whe sem -static
& S tio8 rogh B SR YE HeCORITCE tia o hits dewtispsy th
‘Emﬂkﬁion #&idIS t@hdtie %ﬁi@@@ill dthi l?esfa§t510th@rﬂn f]&%y%@'ﬂ% time.
network do not match the current sem -sfatic

Hl%abu |iti Eig. 6fillystreteysicnalbg flay mpen Uliedsercgiapation fromdke

sem,- st.at,i C, uld be r
S RENG pie R BB EE g0 Ty iy o d Tt fissreypion from
theerckiork am is dgupcditine thdf UE heingRectbie atalteg:arfd&na@Nbdé Bﬂ&dlo
have changed since initial network connection and if

BYworlpekbx adtthe coretgyaek @2 $ Rag himapig achiemywtic sepabilitics 620 for
fRRAD! A'ﬁ%-ﬁ\égl {bnfﬁ%éﬁgé is séx&'ﬁo?ﬁ‘@e%ﬁ 684 A fe NE{P
e can store | es

exanpl e e sem -static capabi
foraagigiatDe B cgistritioa Rejuss I6BS anthceorpateotkit@sn tAx ddeeult, the core
current sem-static capabilifies upo 2008/043078
WPM?EM@ gapabyitigs gi*%t)fte the e %e\gﬁafl}eolﬁe?gl%rraéwpo
Q@k%lb&&n%@é ﬂﬂ%gs% L Bl 1d ok BANGIE @Cééhrtﬁafh%leaéé“tﬁe

transition active state wl
tapebiditics biethahj Foats W§/ll afd sche atDarRegisti A4 7 ckbyledgment message

pllu ates signaling flow upon UE de-registration
?#%‘i‘?ﬁ?ﬁ wirel ess network. In particular, signal flow

feds] s shopy, HRBEsHREs dRmb R ﬁ@\fl%ﬁﬁeﬁ@nfeﬁ@%ccﬁiﬁe While errors (e.g.,
network. It 1s assuned that the UE is in the active

BQ sdrei-Hatth qahabylitesdorBd imthic goromtwerkkvignsraasitioning fropn the idle

etvvork 6? o% cand seni -static capabilitie
5‘6 t? the ac 1pe, g]tej‘%) u@ 13138 Cascy S%Seé‘rgése aéls;{fcasmna?l occur.

ﬂ“hﬁHTFIgﬂl@e UHIBRbtes Ib@n&lcﬂiﬁ)v 200 frodceedddsccawith one aspect. In particular,
De Re Istration_ Request 635 to the core network 625.
ilusggtes crrphiow arhen throganp prtWeEndecs Ineh By ersimi-static capabilities

BERF L 18 5 08 LR B

Caquabihltge M3 stetbelsNoddhB 716 apalilohhtdties Retjuednenckiagas 40\/eSince semi-

and send. a De-Registrati now ed rrent nessage
ftatlwpa?@@awerr@. it supplieg el By Y qeﬁtbowreawsmwage 745

hE E&% MmeREGH785 1Vt & e QL %ﬁ-s&eﬁrcg:ae\ot}lflz@%\s; g{r?we%tef’,‘tﬂ'l&core

capabilities stored in the core net o
tetaosi doos rmlohkgavferaoynstmestam enpabifiatese o ¢rhe ragstagee/ S0 indicating

ate ho rare C ch error a .
el ishaf b o Soife B s NeeeG B OB Y pEhondt 255 aThe somi-
Sth@N@dpabili@yMs £ t'ra[hsﬁl@t@&lrtg fNBEi@ Blintdh QR r&pBRetmesk e 760. The
particular, Fig. 7 illustrates error flow when t

seomiestatistaapabilicrgs then dervradesl is @micrror easpense aparigei7op écsthe core

network for storage. One will appreciate that instead of an error response message 765
a Connection Request message can be sent.

[0049] One will appreciate that other errors can be handled in similar manners in
other aspects.

[0050] Referring to Figs. 8-10, methodologies relating to a fast transition from
an idle state to an active state are illustrated in accordance with aspects herein. While,

for purposes of simplicity of explanation, the methodologies are shown and described as
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deﬁ%tﬁ&%%Bh@&%r 384 ¥R c%@@@ét@?ﬁ{ogaﬁ be perforrned for multiple UEs.
PCT/ US2007/ 080606 13 a series of acts, it Is be
Irmﬂehttmno ouk wribtlapppuige itet earidusatrot Aewsetdod slhcozgm &8 tlar ke of
n]ﬂ ted by the order of acts, as sone acts may,
FAm %VﬁE'e with the claimed subject matter, occur
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illustrated acts nay be reqwred to i npl enent
el saIesHIN raquet %Wosﬁﬁ%'étawctaﬁ flangr ﬁﬁﬁ?@dltﬁbﬂh@method at
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appreci ate that a thou e et ods are
sonmgt téonUicl caoniegedse th goomtdwthe e waatek , THeheethed tddS, determines if the
erformed by .th node/ radj o network contraller and
hRai et %?Sﬁiaaaﬁ higige sinpoERa8 Hibr it @?tﬁrﬂén%@at the
&a{f)aﬁﬁiﬁiﬂe& h8Rno? @@an Jllthé‘ﬁl@fh%ﬁ'e%c%tésrgqb aﬁé%ﬁ@@h@Ml% the method
I'ows are not shown for the sake of <clarity and
bxeeuies 14 p0&HA, wharam thg neqikad 4ti8d dlskydstacconegtio8 request with

xanpl e met hodo 8 tsc?l f aci ates. g. f ast .
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acilitate a fast transition by being perforned by a
¢spabulitigs without resending the previously stored semi-static capabilities. At 812, the
method transmits data while in the active state. After 812 or 816, the method goes to
block 818. At 818, the method determines whether the UE wants to idle again. If so,
the method returns to block 806 and if not additional processing (not shown) can be
performed. For example, the UE can detach from the wireless communication network.
[0052] One will appreciate that in simpler aspects, the UE does not keep track of
whether the semi-static capabilities have changed since network connection. In

particular, since it is assumed that the semi-static capabilities change very infrequently,



w rel ess comuni cati on network. The nethod starts at
802, where the nethod sends an initial connection
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nmet hod, at 804, transmts data while the UE is the
active state. At bl ock 806, the nethod sends a
connection rel ease request to‘bo into the idle state.
The nmet hod at 808, determ nes i f the sem -static
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ase station hani s erform such
Ehfpe@rb sictwark avilvstoed ths siynmwapmmthqsmnnbﬁm@fﬂx enter a non-active
Accor.dj to .an as at 902 . t recei ves
6 SR, S B R e Bty DR e oSSl Fi e
QfircRBs Adtivbikal Aft&GN0RE Bl Dthé Methde p%de@&l@t%s)m At block 914, the
conmuni cati on network or a connection request to ent er

mthod estiableshes an @cta/g@pnnefctlom“ath thelUE. st ate. At bl ock

0P e ShORG SHE BoaTS el oliRRED Jhh HEL Rty o
Gemsiticilk detvecen an idle state and an active state in wireless communication system
according to an aspect is illustrated. Method 1000 can facilitate fast transitions between
an idle state and an active state by performing the illustrated methodology in a core
network of a wireless communication network. According to an aspect, at 1002, a
connection request is received. At block 1004, the method determines the UE

capabilities sent with the connection request. At 1006, the method determines if the



capabilities are included. If it is determ ned that

the sem -static capabilities are included, then the
woredokoeoexecut es 908 and 910. O herw se, the nMeCTIO82007/080606

executes 912. At 912, the nethod requests sem -static

capabilities fromthe core network. Thereafter, at

610, the method receives senilstatic capabilities from

t he core network. One Wil | appreci ate that error
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ca a es unti ransi tions away
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r et [eves evi ously st ed st ti pabllltles
%@ﬁbﬁ?‘{%ﬁntlﬁ @%élbtﬂ%af fhedimqs Jerc
(ﬁ‘)%] itati F% :lg%e Qt@%ﬁ&hbl‘a%ﬁs%ﬂ&ﬁﬁ]%merﬁqflﬁb Eﬂa'ﬂgan %rowde

speci ficall t he thod stores both
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?%rﬁﬁé AT Al a68RRRINl (el FBtctNampfitd, d@@n&ﬁﬂv@@§ Qe \WRE Received
he UE enters a non-active state. After 1012 or 1010,

ﬁlE@alnw@pmﬁcqél’yotf@eldgr 11921s1ap elso rexrave apgerfotdhedwg definipg services

apport?oned% B&b I01rI %gl%solg‘ck% 3eq ?r%}lérgigsion allocation period, a schedule

correlating a block of downlink resources with a block of uplink resources for providing
feedback information as described herein, or the like. Receiver 1102 can comprise a
demodulator 1104 that can demodulate received symbols and provide them to a
processor 1106 for evaluation. Processor 1106 can be a processor dedicated to
analyzing information received by receiver 1102 and/or generating information for

transmission by a transmitter 1116. Additionally, processor 1106 can be a processor



[ 0055] Al though not shown, one will appreciate that

t he nmet hodol ogy can be perforned in other manners.
wao-008x3npl e, i nstead of determ ning the UE  PCT/US2007/080606

capabilities included in the connection request, the

nmet hod can determ ne the prevjous state of the UE and

perform bl ock 1012 if this i sl% transition froma

previ ously detached state while perform ng bl ocks

008 and 1010 if the transition is fr idle state.
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(038055 ng TiplEappaRisRaRRAGHEL s PR afndS 18 cseribed
B&b@rcah b Githdvalatid memofyosér ndnkalRE N B&hery, biycad include both
transmtter 1116. Additionally, processor 1106 can be )
yolatils @ad senvolghlo ougromy 3By svapof Allstatgy. 086 soElimtgiqn, genvolatile
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herein. .[0057 ccess termnal 1100 can.additi [l

800m r%slesxévn[rlr%l%re%/ngﬁﬁlge(f tﬁ att%e?esan% any o%er gulPab?e typés o%nrﬁ‘emgry.
[0059] Receiver 1102 is further operatively coupled to multiplex antenna 1110
that can receive a scheduled correlation between one or more additional blocks of
downlink transmission resources and a block of uplink transmission resources. A
multiplex processor 1106 can include a multi-digit bitmap within a feedback message
that provides an ACK or NACK message indicating whether a first downlink block and

each of one or more additional downlink blocks are received or un-received, over a



operatively coupled to processor 1106 and that may

store data to be transmtted, received, and the Iike.
wORWwBH0Y3018.08 can store information rel ated to POWIE100k080606

resource scheduling, protocols for evaluating the

foregoing, protocols for identifying un-received

portions of a transm ssion, s determ ning an

i ndeci pherabl e transmi ssion, for transmtting a

f.eedba nmessage..t g an access int, and the.like. .
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ROl BN R At SRR hB s Gt PO O g 1204 through a
i dnliPAR&ANDOANR MG 121 63in RREAVE BASINYRioR RN RLABIVEUntennas
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drandrein furghes epmpiisma siged ueapisntdnet hoyndtiat skeiypd fepdtback data
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Breodylated sEmaeldiarg anakized biaireestsr 48 kithat is coerled tnerimgory

' . : / .
LR R S D TR S LSS
p@nidiey dyramiv and/ousatfcsoeiclabioss fras a weworki, bedclhes éitato be
e Bt RS0 SOEERSE S b A o o
%I%g{?szaﬁa/%f arylckBer MRhbIE [ AR (LRRIS ?%?J)rrﬂig g{eﬁfea}‘ious actions

nce, a base station, an access po
acclsestianssai foeth hewim.enot e agent, etc. Al t hough

Lcted as, bei separate from th rocessor,,1106
e 7o BInghshRerarbitiRaccSMmay Sy neRaRaRa by 1 apmeans.
Foich-aaiptd, RN @ltcdRhighesiitdZbdmyplBRemad in KikdWireCRFHAfe, b1 A6
or a nunber of processors (not shown).
combination thercof. For a hardware implementation, which may be digital, analog, or
both digital and analog, the processing units used for channel estimation may be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,

micro-controllers, microprocessors, other electronic units designed to perform the

functions described herein, or a combination therecof. With software, implementation



[0061] Fig. 12 is an illustration of a system 1200
that facilitates provision of feedback related to
WO o®B/0430zsn ssi on data for an LTE networ k. SyRCEDSZDRTV0606
conprises a base station 1202 (e.g., access point,
...) With a receiver 1210 that_ receives signal(s)
from one or nore nobile devicks 1204 t hrough a
plurality of receive antennas 1206, and a transmtter

1222 that transmts to the one or nore nohjle devic
T30 BRSO En bt Ry AOTS 080 SRR g P gre
fARtisRCRkMBdMNesmmat i on from recei ve antennas 1206
and can further conprise a signal recipient (not
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REnBEOnsIHLE AR ek, O BRbhBhaliGh HcRbrl 0 performing the
various actions and functions set forth herein.
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i npl,ement ed.by various nmeanps. For exa e, these .
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I npl enentation, which may be digital, analog, or both
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conpi nation thereof. Wth software, inplenentation WO
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[0085] €S (epgr 5 s AHFIES enthiRE ttlﬁ@t@@hniﬁﬂ:g [d%%bé%]@a Ih%tlglﬁlts may be

performthe functions described here

tnoplbmentnd erthtroathl¢sHalz. , pheccdwion duneons, ajd se onpédt peefoginrthe
.be . inpl nted.jn hardwarge, software, . firnmare,
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may be “inplenmented within one or nore application

epeairk odhd proegsser adwbich sasetis cqnAs @emumipajivel coupled to the
processor via various means as is known in the art.

[0066] Referring now to Fig. 13, a system 1300 that facilitates fast transitions
from an idle state to an active state in a wireless communication is illustrated. System
1300 can include a module 1302 for transmitting UE capabilities including semi-static
and dynamic capabilities when connecting to the wireless network, a module 1304 for
transmitting dynamic capabilities of the UE when returning to active state from an idle

state without transmitting semi-static capabilities and optionally a module 1306 for



signal processors (DSPs), digital signal processing
devi ces (DSPDs), programmable | ogic devices (PLDs),

w0 p@Ba4Progr anmabl e gate arrays (FPGAs), proceRGDUS2007/080606
controllers, mcro-controllers, mcroprocessors,
ot her electronic units designed to performthe
functions described herein, of a conbination thereof.
[ 0064] When the enbodi nents are inplenmented in
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AR B e b ra g AP PV ragnBed S epping to e Wittless
RRGRHNS1T 1€ 361 Bl ehiTRGindt scAl Gt TafabBitRE 20f dRITASDENB06 may be
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ﬁ&%ﬂ@é@a ﬂye{f{)ygﬁ&ﬁﬁé gtbfe%emg.lgﬁﬁ& g%@gﬁg@ %vhgf%%ﬁﬁ #sB&drning to an

herein nmpl emented wth nodules (e.qg.,

prtoesthty fem ahudietsiacn lodaeh 13102-di Y8 nhaatbepamrbaassnrton@ny electronic
functi ons descri herein. Th tware codes may be
APt 'fﬁaﬁm&@% LY moéiﬁg’cﬁéltq d by processors.
[deggrenor yRERIind By REFigT, @B BkRd] 300 thMt Fadiites fast tranisitions

rocessor or external to the processor, in which case
romaan disestato Fenamvicgiae Batsl ip agogdéss gomanunkratiop fsodeseged. System

EAR TR IR0t B O 0 8525l PR on vt

h&oioti ¢aine&idnas indduRNISIOY ifeNSlcaddigycai-stica B t@iabilities apon
active state in a wireless comunication is
netvigsk degreaiptratiyiy tagpedul g b eciap indicating scrai-spéuVE capaplities to
h&de B LADS L LG Hﬁ&l@%@%ﬂeh "With thd ﬁﬂiﬁidrhgméglﬂk 1568t C

and dynam c capaBu i t1es when connecting to the

il ¢aging iy naretcveapihilidesnpdulad /A 83 dhange fro@nstivd statagModules 1502-

am ¢ capabilities of the UE when returning to
g% 8 Do tracoTas A 4Ry FaFEonIe SR oS %%??&%quw
sefhreSikapi ¢ capabilities and optionally a nodule 1306
for WO 2008/ 043078 PCT/ US2007/ 080606 19 determ ni ng

[F068kmi - st dhat hasdpabidkicribed altrae endidas gsamples ofone or more
connecti.ng.to the wireless , network and i.f .so .
EPEHS bR He nob R LS i ds gy ofes valip o igation of

ARG r HRYhJ¥B o gResHHOFEHERE 0P Hes3ANIng HIRCA bR IR HBBects,
and may be coupled to nmenory nodul e 1308. [0067

Retfoariof atlirroyskid) iy, art may secogrize thal meay fustier combinations and
{)gr(ﬁllﬂta{tlto%g 5f Va];r?o%ts ag]pre% siaic"ei BOOSQI%IG. Accordingly, the described aspects are
intended to embrace all such alterations, modifications and variations that fall within the
scope of the appended claims. Furthermore, to the extent that the term “includes” is
used in either the detailed description or the claims, such term is intended to be
inclusive in a manner similar to the term “comprising” as “comprising” is interpreted

when employed as a transitional word in a claim.



froman idle state to an active state in a wirel ess

communi cation is illustrated. System 1400 can include
wa@20vsdedogs 1402 for transmtting UE capabil it esP€DUS2007/080606

core network upon initial network connection, a

nodul e 1404 for receiving and_transmtting data a

nodul e 1406 for rel easing UEGdevi ce capabilities upon

a state change of the UE froman active state. and a

nodul e 1408 for transnttti&%dg%%?nic capabilities of

the UE to the core networ etrieving the stored

sem -static capabilities when UE is returning to an

active state froman idle state. Mdul es 1402-1108 nay

Peasisplamed sor or any el ectronic device and may be

coupled to nenory nodul e 1410. [0068] Referring now to

Fig. 15, a system 1500 that facilitates fast

ir ani i thétRe® opdrallgidd widlegs SdradhenicOtich) tiRGhEME] Sdrapisihd)

a wireless conmunication is illustrated. System 1500

can i sedigendnigghefracatmpaeqysst, siconitish camgrian rgapest weluding

&

SRR, SAMILLEL 558 <l UE) Y SRRTESL MR cmpine
smmrstatmedapﬁb‘lhtuﬁh%ﬂe@nsﬁﬂcadapajﬁlltla;, thedigng sthBO Gaﬁabrhtles to be stored

icatin m-static UE capabilities to node B

F 69Tt ‘F di o network associated with the UE and a
nDdul§m£§g§1%Qﬁuy%§5@@§%ggng&yantC capabilities upon a
UE state cha fromactive state. Mdul es 1502- 1508
can bemaﬂpmmqawsmndbmuamymélectronlc devi ce and may be

coupled to ne dul e 1510, 069 at_has been .
oan Pt Tapaye hth doat g Riesiaus PgR the MG taftarhen TR semi-
aaReedpabilitits ha?ve ot cled rrgéd; Qendifg a E&%ﬁb%rﬁreﬁﬁes@ %ﬁt%ﬁh@@ynamlc
every concei vabl e conbi nation of conponents or

papehbides ogtihe slsefr@qutpmepbwéhommmwmmntm@th@tseml-statlc device

%%mgﬁﬂgy&”%ned (mg but one of ordinary skill in

5@0 e that many further conbi nations

and pernutatlons of various aspects are possible.
Accordlngl¥ the described aspects are intended to
&nbr a&be method ¢f Klagnile futhicoe@mPdeE f i cat i ons and

Var ' agtblq'ﬁ_.%thtell@ﬁn fst%tlol: cé(iﬂ Bmhf%s M&ﬁtdeg q’r? ﬁtgtlﬁ’{tlﬁfe&t%él?értnﬁﬁqg(ﬁgst, and

xte
wiha[ctramtmﬁ mgbactstse dn actmel sthefrotnhe ditt sthlcadhatabe sanpitdtaiv

0 he c] ai ch termis intended to. b ncl usi ve
ParPag ittgh pte %qlé sendpearonpestion TeBiFy \ivglilﬁ@(fyggmlc capabilities

afPERhb& &ﬂtl-s'ta%c cﬁ#eﬁﬁlﬁ’ﬁe%to?%e 1‘6@1‘%&6@ ﬁpér%é %%ﬁt.

transitional word Tn a claim W) 2008/
PCT/ US2007/ 080606 20 CLAIMS Wat is clainmed is: 1. A

: Egghgﬁ‘%ﬁ%&ﬁbﬁ?ﬂﬁ \three%net 2 wireless sys(t:ern 1sqb se({ upon the Long

Term Evolution (LTE).

4. The method of claim 1, wherein one or more of the dynamic capabilities is

achieved by borrowing one capability for the use of another capability.

5. The method of claim 1, further comprising;:
transitioning to the idle state for a second time; and
when transitioning back to the active state from the second idle state when the

semi-static capabilities have not changed, sending a connection request with the



sending an initial connection request, the initia

connection request including device capabilities of
wa@eoosmghiocat ed user equi pnent, the devi ce capabPCT/UBB87/080606

conprising sem-static capabilities and dynam c

capabilities, the sem-static_capabilities to be

stored in the core network; %#ansnitting data via a

wi rel ess node; transitioning to an idle state; and

en .transitioning back to an active state.fromthe. )
i AR SR R St p RO iartr i atistati
8R3098Pabis8ATLNB: RiCRIESdl on request with the dynam c
capabilities of the user equi pnent w thout also
transmtting the sem -static device capabilities to
%he mﬁrelesstnode. 2.. The ﬁ?thOd of.c{ainklb fgither ;
onpr {iPREIAWE SPFRICIME WSS SORPURICEURLRS DY, Jie apparatus
b@ﬁtﬁmﬁg in the initial connection request; and when
transitioning back to an active state fromthe idle

st at eMEAEOr RWiceERg sypiattatic andLyapmiq qapalylifiesaf thhamgeaus to the
SRS Pl PR AP SRl dopndciin DX BT il satiog o the
irelesnebincatieidatimearcteopkt pent . 3. The net hod of cl ai m
1, wherein the wreless systemis sed upon the Lo
Ter m BFEIUOT Biiqe{inglynamic ?E@%Hﬁteﬁe ﬂ@rapeilra}%tq?*elweq
YA hiRaREHn o IO Btk i&d?@aﬁq% ARIYcfhi SRR *eal%Abﬁmfe% of he apparatus
achi eved by borrow ng one capability for the use of
whot teturnggpalbi lhctive. stBe if Shmiv@tihogbadbflitek af the bppdratus heve not
égggr'sing: transitioning to the idle state for a

4 time; and when transitioning back to the active
state fromthe second idle state when the seni-static
capabi lities have not changed, sending a connection
7 equedhe gpnartesed o odreod e greneas fSpdoFiaseedstatie ind

9
¢ss

nam ¢ capabil bpies of the user equipnent w thout
SRR FuRBAEL bhieEReR e e ST SOShRRR ol b won

tnitidl Renvictieh 65the RRsbele stitioAfo thip Réfaiésy So@pRInaJatieén hetwark
W rel ess communi cation network, the apparatus_ .
EURRSCS Megns fop drkicating thawgime #tatis gnd dmamic gapabilifipg of the apparatus

gyomgfa&%ggglohir%}%?kof the apparatus to the wreless

ni cation net upon initial connection of the
mobil e station to the wreless communi cati on networKk;

nd : . o .
g. The apparatus of claim 6, further comprising means for indicating changed semi-
static and dynamic capabilities of the apparatus to the wireless communication network
when returning to an active state if semi-static capabilities of the apparatus have

changed.

9. The apparatus of claim 6, wherein the means for indicating dynamic capabilities
of the apparatus to the wireless communication network without indicating the semi-
static capabilities of the apparatus when returning to an active state if semi-static
capabilities of the apparatus have not changed comprises means for indicating dynamic
capabilities of the apparatus to the wireless communication network without indicating

the semi-static capabilities of the apparatus when returning from an idle state.

10. A computer program product, comprising:



means for indicating dynam c capabilities of the

apparatus to the wireless comrunication network
wowakowo7s ndi cati ng the sem -static capabilitiBST/0820011680606

apparatus when returning to an active state if

sem -static capabilities of the apparatus have not

changed. 7. The apparatus of 2 aim6, wherein the

nmeans for indicating sem-static and dynam c

capabilities of ttag ap aratus.to the wrel ess
commﬁF%rﬁP’ilt_Sﬁrqf}@? FREVHOP ™% al  connection of the
nobi | e st agdRof MdIAEnYEBLRAR HATPHIN &AL iA&RI Kobile
conprises neans for indicating the sem-static and '
giyimemios wapai qommlegca@fontnhémg paeminiisal cagnastien obthe anobile

connectjon.request. 8. The ratus of claimé,

HaPG G e BRSPS Ay RSNV Rud i g changed se -

stati ¢ andcslrforivic apahinkgifidreen fic §hR tapRat@icUtaté When semi-
the wirel ess conmunication network when returning to

statiqeanabiditiss af the probile siatign hayecnat shansied. indisatings dymgaic

gﬁ;gﬁﬁfﬁ‘i‘eyﬁéﬂ@‘ﬁ?ob‘ﬁ@ @QgrSH' fo t éxgirélﬁeﬁsé %%)E}ﬁ{uﬁic‘a{ﬁor%et&z'oﬁil Itfout

rein e neans ndi nam c capabi es
oididating ehepamakiitic tapabliicwof tleessbileamivni cati on net wor K
wi t hout indicating the sem - static capabilities of
t he apparatus when returning to an active state if

m -

2 Fangent sorpueaRERl bR b okl 10PRRLAHPHIRKE SR for
trapaimning foem idife staewhpppredttasnined tdrelitns et ewst.
comruni cation network without indicating the
sem -static capabilities of the apparatus when
(2t ur RAhRGpdh@opeabdlif a $R&s cdfmuficeRSIPRt G briD HRG P Matus
product, conprising: WO 2008/ 043078 PCT/ US2007/ 080606
opmprisgiegiput er - r eadabl e nmedi um conpri si ng: code for
i ndi C%tliea{]s? seerrri oS grtcio%ﬁan% cégnarri c capabilities of a
mobi | & “§t 81T BT W Pel gss conmuni cat i on networ k
upon i ni ti pldica@uRetistadio a8l dihenioelpdbelitics bthicipph@tus i@ the
W rel ess comruni cati on network; and code for when o
MEelgphHMpRISHHORNWOE upon itiplronpeciionite thegyisgless gp@gnunication

tic capabilities of the nobile station have
ﬁ%?)"leﬁéhged, i ndicating dynam c capabilities of the
nobi | e st atvhemnrdantngeronm aelids stateaman actdat staa wheh wamikstatic

without indicating the sem-static capabilities of
Wégﬁ%{ﬁ% hvedioh heswed. 41 icatig BAPif @piipHog #ﬁfﬂw@a{?&w to the
%re&k%%@n&ﬂﬁnﬁw&&%@%ﬁk ﬁﬂi&ﬁgg tHeQlmikta@B ShfdbAMOGf the

to an | e state en predeterm ne conditions are
aptaratus.
13. The apparatus of claim 12, wherein the wireless communication network is a

cell-based wireless communication network.

14. The apparatus of claim 13, wherein the wireless communication network is a

UMTS-based wireless communication network.

15.  The apparatus of claim 12, wherein the at least one processor is further

configured to when returning from an idle state to an active state when semi-static



12. An apparatus operable in a wireless conmunication

network, the apparatus conprising: at |east one
wEe@ses®es configured to indicate sem -static BEMUS2007/080606

dynam c capabilities of the apparatus to the wreless

comuni cati on network upon injitial connection to the

W rel ess conmuni cati on netmn% and when returning

froman idle state to an active state when seni-static

EaaE bieehardnBdifas HEGD st orar i efbbaes and dynamic
Wﬁb§ 8t ihe ﬁpﬁﬁﬁtﬂ@ f&tthfé‘Pédﬁ cd)rﬂﬁlhﬁféﬁﬂlé}gnét%rk

sem -static capabilities of the apparatus. 13. The
appar at us of cIa|n112 mhereln the wirel ess

mrunj cati o ased W rel ess
A b E BitefRu TG B2 furoif Belst BES DS BT Ry forher
w@ﬂﬁﬁmﬁhbhe W rel ess connunlcatlon network is a
UMTS- based wi rel ess comuni cati on network. 15. The

appaticatthe warlesy egramumicatighgicsy orkiipdicafes thakthe netrk does not know
&e%&%‘f’ >Stafic F%a&ﬁlﬁﬁeg 8{ t(l)le %ﬁﬂa{rhﬁy rlﬁ&iic%tﬂlgvmg\g I &&f@éa@?% 1‘|[1%s of the

roman i1d active s sem
WP a8 AUS B 718l cRCInBRAI0A 28606 k. 23 capabilities have
changed, indicating the changed sem -static
capabilities and dynam c capabilities of the
fpPar ALt PobBFIVh AR QMR 08 Bclncii
e apparatus of claim 12, erein the at | éast one
porogessnr i s further conflgured to: when the mnreless
comruni cati on networ Kk i ndj cate hat t.he network .do

not kﬁ&ﬁ}VlI{gﬁecoglgﬁqtlogtrg(meét 8&5 1&i 3n; 3¢, V%fzon(nﬁgtlon the connectlon

fb@lﬁ@srt ﬁ{dﬂcsa,tmg RejcaatkbMY detiBe S4HbIIRIbT £n HARARUIhdUiRSteon;
the apparatus to the w reless comruni cation network.

17. Adfrt@mmmg@ml@btaélomalaabmtre@Ise@sm&bﬂmmmeatw@rﬁquest and

net wor t he thod el ceiVv
connotfry i aliscee BRI Oica B, M B aunat g with the

&h@eaﬂﬁneqwﬁgn request |nd|cat|ng at | east sone
device capabilities of an indicated nobile station;

det er mi ni nEPIHBBINE ARSI CCapHpiiqsal de igdisatedvimabile yation
ﬁ?ﬁﬂh&ﬁégg“%gg gg and when sem -static capabilities
e I ndicat’e

nobil e station are not sent with the
connect i onrdcegingsin, indication of the semi-static capabilities of the indicated

mobile station from the core network.

18 The method of claim 17, further comprising:

when the semi-static capabilities of the indicated mobile station are included
with the connection request, transmitting the device capabilities of the indicated mobile
station to the core network so that the semi-static capabilities of the mobile station are

stored in the core network until the mobile station de-registers from the network.

19. The method of claim 17, further comprising establishing an active connection
with the indicated mobile station in accordance with the capabilities of that mobile

station.



requesting the sem -static capabilities of the
i ndicated nobile station froma core network; and

WO e@eiovdomgy an i ndication of the sem-static  PCT/US2007/080606
capabilities of the indicated nobile station fromthe
core network. 18 The nethod of claim 17, further
conprising: when the sem -st atd c capabi I ities of the
i ndi cated nobile station are included wth the

nnection.r e smtting the v
S0 oihs Pkl SR 1 aPe b R TR G Renopsequss o
Gs%‘tﬁlsﬂﬁh\é@tﬁ% ®aAnédidh fﬁr'ﬁ?er%@ﬁbn%s%’t \castCR¥pi |1 ties of
the nobile station are stored in the core network
unti | rqch@m&ﬁﬂdn@e@toatrﬁmsbre-rﬂ@gl gomray idleotnatd; loe
net wor k rtre h f t'a{ll? fugt hgra .
corrprf%?‘ﬁalge ‘ioélBF‘f i ﬁ%“e&‘h 05%‘% ‘\}é CBMHSHPT 1 WITReRS ¢ he
torainaaicetbimivbe. st ation i n accordance with the
capabilities of that nobile station. WO 2008/ 043078
PCT/ US2007/ 080606 24 20. The nethod of claim 17,

ere tion request to
%\{s]t abﬁnCO gagrig%r%%%g%(ﬁln g?&gﬂﬁﬁgrther conpri ses at
| east a oov@pwbi-readaet wicdgnacanmivgied:i on request to return
froman idle st ate;. or receiving a connection request

for an ini 89451 OEBRANSEEIARONPEF QN FFUEide SStaRlEThATACHYE FYmection
Rl WREKss c%hmﬁllgﬁf&%ﬁi}orﬁrﬁg Qﬁﬂe'aﬁ&gféﬁhest mllnﬁ laPRast some

a conput er - r eadabl e ‘medi um conprising:" code for
dece Gﬂp_ﬂﬂghaemfmmendm@tnd n@ql@qmpment esd abl i sh an active

connecti on rel es cat wor, k, the.
Commect | oncodsnbuler Stafada e gPatifSta i Bk RY iy iedtipment are
BERBR Wit {RToRheclbn k&b GategHosu L the@HIi RIBR apBNHics @ ehe

for when sem -static capab| lities of the md?cate

u@eqateéqmmrﬁmlmmfmt &omaeors aptwork eid td@@vmmmendlp@wn of the semi-
RO BETYER, LRFAErSEh P Pl s BB SR ana
receiving an indication of the sem - static

capabilities of the indicated user equipnent fromthe

%%r e hee Wkuterzmodmﬁ@ elgipal @fhe{?ﬂrba@@pn@ﬂt%ﬂ%dﬁb@ medium

F&&n &[Epf"d} élgci?t?t%aégka%hgﬁg I“IIIIIGEL(IBIESJE‘[% the indicated user

npris e for tin
ecpmpmeﬁtnm acomddmcé tvethltmjcapabléldeysfethe umt&:h@imht. in
accordance with the capabilities of the user
equi prent. 23. The conputer product of claim?21

wher erfe LAy ROMYIRY of eAHRBI S HIRGH H®computer-readable medium
further comprises code for when the semi-static capabilities of the indicated user
equipment are sent with the connection request, transmitting the semi-static capabilities
of the indicated user equipment to the core network for storage until the user equipment

de-registers from the wireless communication network.

24. The computer product of claim 21 wherein the computer-readable medium
further comprises code for releasing the capabilities of the indicated user equipment

when the user equipment enters a non-active state.

25.  An apparatus for use in a wireless communication network, the apparatus

comprising:



further conprises code for when the sem -static

capabilities of the indicated user equipnent are sent
wWaRaok/osdoes connecti on request, transm tting thePCT/US2007/080606

sem -static capabilities of the indicated user

equi pnent to the core network for storage until the

user equi pnent de-registers #Yom the wirel ess

comuni cation network. 24. The conputer product of

claim?21 vperei n.the €O ut er - r eadabl e .nedi ugu1 further h

conpr [PSEY TobERECHIE PRIRLSORBCHINR oo Makilgstatiqps, cac

tRHE A @FaUISE hn S6W IR ctioWR BN tHeBq S EM IR A PIBBst some device

enters a non-active state. 25. An apparatus for use in

eapabidicpearciodentsi aabiilontatienmor k, t he appar at us

conprising. WD 2008/ 043078 PCT/{LS2007/ 080606 . 25 .nmeans

f or r@@%?%oﬁbeq}%%ﬁ%t‘lﬁﬁ?féﬂ'%té‘ %8%}4’1@]‘.%6?8 e ‘sca?efié‘?ﬂst’ﬁ%ﬁﬁ‘i“Sn from

st@binefisork @R wir@eH4RSIMnidi &SibARLiveik e Bid séhi-static capabilities

connection and the request indicating at |east sone

eiethp dndicatedhmpbilq ttatéon aye nafsenhvite dhee@npesbion seqicsl psh;
nmeans._f St senl - St atj NN - Qf .
e sabdh AEERHLLA AL AR PR R i
wiobii¢ etasorcfromthé ca@t inorwonrket wor k when the semi-static
capabilities of the indicated nobile station are not

sent with the connection request; and neans for

pgce TP? ?ﬁ)}ﬁ?&tﬁ@&’é Gk 2Naethet (gﬁlﬁfsm%'rﬁ&ﬁl%if& sending the semi-static

capabi es of the indicate nobi1 e station fromthe
caprabilities wibthk indiéitedTinebidpyiaticant toshodore hetiwork2 for fstoradeamtil the

C I,Si ans for sending the sem-stati.c .
Rl e Tan chder A st S SRR pitiogs prwork

core network for storage until the indicated nobile
station de-registers fromthe wrel ess communi cations

At wol ke apprratihed dgped afugbendonairsing: 25 f urt her

oL R RN SR A AP BB A Bhod e
sapafipabilitiesotthe irtkcatdtih66il cedlatigmbinld @rag traitiigha esgdest for the semi-
transmtting a request for the sem - static ) )
Hapagipebiitissolhe inslicatedamebilcedatipnp the @digaied mabalestpgion.

i ndi cated nobile station. 28. The apparatus of claim

25 further conprising: neans for releasing the

2@apabiTh¢ appasated oft dkem 2i0fucthtechbnyidge st ati on when t he

appar B BBHEBITG e o AEt eL4C DSk AR ieton wheh the
PRl ARII Kot R& ARPR N Ak Ush idkOWRE] Sing: at | east one
processor configured to
29. An apparatus operable in a wireless communication network, the apparatus
comprising:
at least one processor configured to

receive a connection request to establish an active connection, the
connection request indicating at least some device capabilities of an indicated user
equipment; and

when semi-static capabilities of the indicated user equipment is sent with
the connection request, transmitting the semi-static capabilities of the user equipment to
a core network for storage until the indicated user equipment de-registers from the

computer network.



recei ve a connection request to establish an active
connection, the connection request indicating at
WO e@s408e devi ce capabilities of an indi cat eBCTIES2007/080606

equi pnent; and when sem -static capabilities of the
i ndi cated user equipnment is sent wwth the connection
request, transmtting the semlstatic capabilities of
the user equipnment to a core network for storage
until the indicated user equi pnment de-registers from
the conputer network. W) 2008/ 043078 PCT/ US2007/ 080606
26 30Thd B aRResRlMm B whtBinThe & Meb8E ProcfiBolik fhieRst
one processor is further configured to when
eanfigusaddo ivheo apabhteiie papgbiditics pethi mulierdedeubcrie@ripment are not sent
egquipment are not sent i th_t.he connect i on r.equest
SRS Bailest it i i Ty R EIP GG R REH b woer
_e@gpmeﬁqwn@frﬁmoré H@WoikhhdGeE@vaat walckti @6l the Sahvatan
indication of the sem -static capabilities of the
Fapabdisiceel the dpdiedes weeequipmerhitane thegore mbvads k. 31.
The apparatus of claim?29 wherein the connection
request is one of an initial connection request or a
8bnnetThé¢ apparaquesdaimEnwhatinrthé dghnicoti@nregedst isens tod b initial
32. A.nethod in a wireless co ni catjon system the
FRAIRBHPICISAPSE Q1 hePNNCFUPdIEGHIH VA ICHUP RSP 8 agve state.
sem -static capabilities of an indicated user
equi pnent upon initial connection to the wirel ess
comuni cation system storing the sem -static

pabilities.of the indicat.ed. user eqyi pnent at | east

D11 A mehod int wiFlGe SRPIUGH e e e
t he WdcelyB3SanGANTERUNCH LR s@US LaMbilARE of WRRidRE user equipment
i ndi cated user equi pnent returns to an active state,
padi pgtal pepnepizonsteric waelssy eongmpaibitiontsysismof t he
indi cated yser equi.pment . to af@%de.Bta soci at.ed wi
the i nitaiEaenEaRligaRabiy O s Mdipu e ah sihigre
B indiedted fisck bguipBEMQit-iegisRey fromiRswioleseatimedication system; and
mul tiple indicated user equi pnent. 34. The nethod_ of )
cl ai nvBon thsdrdir#ed B cAUPRISRE IR toRachehstatgt igdicating the semi-

GRS A 1B U000 PRy G e

inglidatedrussipszufendnd. a request fromthe Node B associ at ed
with the user equipnment. 35. The nmethod of claim 32
wherein the indicating of the sem-static capabilities

9. Ui hRAARJFeHiHSOWIRAA Bf@ﬁ&th&@istﬂ%?fomg&‘fog cach of multiple
associ ated wth the indicated user

indicated user equipment.

a% :i]er%st until

34. The method of claim 32 wherein the indicating of the semi-static capabilities of
the indicated user equipment to the Node B associated with the indicated user
equipment is in response to a request from the Node B associated with the user

equipment.

35. The method of claim 32 wherein the indicating of the semi-static capabilities of
the indicated user equipment to the Node B associated with the indicated user
equipment is in response to an active connection request from the user equipment via

the Node B associated with the user equipment.



equi pnent is in response to an active connection
request fromthe user equipnent via the Node B
waz®soiared with the user equi prent. WO 2008/ OBGDUS2007/080606

PCT/ US2007/ 080606 27 36. An apparatus operable in a
wi rel ess communi cati on network, the apparatus
conprising: at |east one proc%@sor configured to
receive an indication of sem-static capabilities of
an indicated nobile station upon initial connection
of the nobile station to the wirel ess network; store
she Sﬁmap?ﬁrﬁiu‘s QP&@I%% bivkilcRSs @bmiriRich o KAk, RLIppratus
station at |eas unti| the indicated nobile sStation
dampegigsters fromthe wirel ess conmuni cati on  network;

e nobhil e st (Jeturns to an active

stateMQF%%P%e?Kﬁﬁw@HQ ?§WF Rt atic capabilities of the
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the indicated nobile station. 37. An apparatus

Hpeeramas intlahoagnegiancyf thomabils Haierote thenisicrs netwerk;
appar at us stS% L E§hingat d@dﬂgﬁhﬂgg ?frtFé: flaYdaP9 Abile C?taélaoP at least

i ndi cation senm -s capabi fes of an I'n
ﬁmﬁlth@mﬂtcateldmibhﬂkeaimtlloﬂIdEJfraglsteﬂrfﬁﬁﬁ thicomir¢lesstdomnmirri@ties s
co ni cati on network; nmeans for storing the

BEMPIS PR i C capabllltles of the indicated nobile

station at whbﬁeal%tmémfe' skatfoh@ethﬂglt&aﬁ edivabitd, qncﬁ&ﬂfn' cm?kserm-

de-registers fromthe wreless comunication net
static capabiititoof thadidiatddngolikestatemi to sthdded empabict ivtithetbe

of tEﬁ‘ @% ?ted nmobil e station to a Node B
ndicatadpyled 490t he i ndi cat ed nobile station when the
nmobi |l e station returns to an active state. 38. The
zparatus of claim 37 further conprising nmeans for
| eadinagparhies operiablstime ivdrelesapepinunicheen aftwptke the apparatus
|ndH%§ﬁed nobi |l e stati on when the nobile station
Pegl%ters fromthe wreless communication networKk.

39 Ame gt BiceiR in@OinaRtipatishUstsemESariE csiablities 8f an indicated
conput er -readabl e nmedi um conpri sing: WO 2008/ 043078
polile eoeyyrreostigl cangection to the wireless communication network;

means for storing the semi-static capabilities of the indicated mobile station at
least until the indicated mobile station de-registers from the wireless communication
network; and

means for indicating the semi-static capabilities of the indicated mobile station
to a Node B associated with the indicated mobile station when the mobile station returns

to an active state.

38. The apparatus of claim 37 further comprising means for releasing the semi-static
capabilities of the indicated mobile station when the mobile station de-registers from the

wireless communication network.

39. A computer program product, comprising;:

a computer-readable medium comprising:



code for receiving an indication of capabilities of an

i ndi cated nobile station upon initial connection to a
W@R008l0€338 conmuni cati on network, the capabili t PEEUS2007/080606

i ncluding dynanmic capabilities and sem -static

capabilities; code for storing the sem -static

capabilities of the indicate bile station at |east

until the indicated nobile station de-registers from

the wirel ess onmmuni cati.on net k; .and cade.for, .
when the mEbie 8T BERY Gy Bigren 4 o o @n eidigeed mobile
stBdd CaldnnBitfah€onnS &M t8 el it Qe s BARUNi daki6 8 nfvokN8he capabilitics
I ndi cated user equi pment to a Node B associated w th
tnigbdinigrdyingani eekpabibiticeanst mi-otatic4apabitieesconput er

product of cl|aim. 39 erei n the conputer-readabl e :
e um 1 uf P e TS E SHC RO AL RS mobie
shifi@mtdepapabithd indRste@fimdtiR staidh lde-redistisdronviiRnyirdlBg
nobil e station enters a non-active state. 41. The
eURpURiSatiQy erdverk; afd ¢l ai m 39 wherein the

conputer-r i ; r i . fan: ..
ol Bast ng. T 10k SR LA v AP AR i 6O Mlcating the
sdnaitdtaaiv capditghitid s thoipidl cated tuatn coniptheent &g Boés B aksoeimtédweith the

Wi rel ess comruni cati on networKk.
indicated mobile station.

40. The computer product of claim 39 wherein the computer-readable medium
further comprises code for releasing the dynamic capabilities of the mobile station when

the mobile station enters a non-active state.

41. The computer product of claim 39 wherein the computer-readable medium
further comprises code for releasing the semi-static capabilities of the mobile station

when the mobile station de-registers from the wireless communication network.



