[ 0001] BALANCI NGPAG NG LOADAND TRACKI NGAREAUPDATES
[ 0002] FIELD OF | NVENTI ON [ 0003] The present invention

wo sosalated to wirel ess communi cati ons. [ 0004] PCT/US2008/003086
BACKGROUND [ 0005] The third generation partnership
project (3GPP) has lately initiated the Long Term
Evol ution (LTE) programto bring new technol ogy, new
network architecture, new configuration, and new
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network in order to provide inproved spectral
efficiency and faster user experiences. [0006] In LTE,
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receivimeanly packets. Recaudetile WHRU istnot iw aetége ¢dmemunication with a

base station or an enhanced Node B (eNB), its location may not be exactly

known. A TA represents an area in which the WTRU was last registered, and it
is necessary to page the WTRU in the TA to locate the WTRU in a particular cell.
A TA update (TAU) is generated when the WTRU crosses the boundary from one
TA to another TA.

[0007] In WTRU idle mode, the TA concept also includes RA updates (RAU)
and LA updates (LAU) or combined RAU/LAU. The current LTE system has
defined two TA operational schemes: the “multiple-TA registration” scheme and
the “overlapping TA” scheme.

[0008] In the “multiple-TA” scheme, an LTE cell belongs to only one TA,
but a WTRU can be assigned with more than one TA. If one WTRU is assigned to
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to provide differentiated charging to users when they are accessing these cells.
Such cells are referred to as femto-cells, Home Node B (HNB) cells, Home e-Node
B (HeNB) cells or, most commonly, Closed Subscriber Group (CSG) cells.

[0012] It would therefore be beneficial to provide a method and apparatus
that can provide the network with mobility and positioning information to assist
in allocating TAs and also help achieve the best possible balance for the LTE
system load between the operations of system paging and the TAUs.

[0013] SUMMARY
[0014] A method and apparatus for LTE tracking area (T'A) operations with

the aim of achieving a balanced system paging load and reducing the number of
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[00 14] Anethod and apparatus for LTE tracking area

(TA)operations with the aim of achieving a bal anced
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DESCRI PTI. ON [ 0025] Wien referred {o hereafter, {he

[0020Im " wi Fagerest isaffnsvshart efasmethad-for trapgiRioning 3 ¥ Ridgrom a
lo%obﬁltygtcadft Jﬁghtngo i }:§t§ﬁ%equ' prent (UE), a mobile

statron )scriber unit, a pager, a
[0oel]) ul ar Ftigvhmpﬂusmdlova:hwt sftmmletlbidofor tiiansitioning a WTRU from a

high mobility state to a low mobility state;

[0022] Figure 6 is a block diagram of a WTRU configured to perform TAUs
and cell reselections; and

[0023] Figure 7 is an exemplary signal diagram of TA operations.

[(0024] : DETAILED DESCRIPTION

[0025] When referred to hereafter, the term “wireless transmit/receive unit

(WTRU)” includes, but is not limited to, a user equipment (UE), a mobile station,
a fixed or mobile subscriber unit, a pager, a cellular telephone, a personal digital
assistant (PDA), a computer, or ény other type of user device capable of operating
in a wireless environment. When referred to hereafter, the term “base station”

includes but is not limited to, a Node B, a site controller, an access point (AP), or
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assistant (PDA), a conmputer, or any other type of user
devi ce capable of operating in a wreless environnent.
wob@s/1taberred to hereafter, the term "base stBCT/082008/003086
includes but is not limted to, a Node B, a site
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[0032] Figure 1 shows a TA deployment for a multiple TA list scheme. In
particular, Figure 1 shows the deployment and composition of different TAs, i.e.,
large TAs and small TAs. A large TA usually covers geographical areas with
many cells where the WTRUSs generally move fast over a sustained period; for
example, in a highway area. In this or similar areas, the TA can be laid over
many LTE cells along the moving path. This is shown by the large TA-3 and TA-4
and their associated cells.

[0033] Small TAs are generally deployed to places where WTRUs are in low
mobility or even stationary, such as small TA-1 and small TA-2. Small TAs can
also be deployed adjacent to the high speed areas. Specific cells, such as Cell-1

and Cell-2 in Figure 1, are located near the entrance to the highway and
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many LTE cells along the noving path. This is shown by
the large TA-3 and TA-4 and their associated cells.
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C or, exa , erl appl ng- -, .
sy he seTiaphiag ells (o Spitie Gy Renride 21, apd Qreplapping-
CefLBEn Iﬁiaibdzﬁsﬁﬁ_&téd HAbBIE aUsu@d TA 888! 0¥@dIlf DA drfeeusually

smal | TA(such as in a mall area adjacent tothe,

deplghiedior thepmel Thepch agin s mal) araa adjaeenbin thetjehpray)swhere
A CSGcell is a

n@aénﬁry&%%ﬁ?fyctgerﬂgi%g@& %ggﬁg%&%%tﬁl ?r? ed to coverI one

[00883ehol dC8Grdell TAor exanple) of territory. A CSG

B R RRE T oS, A0 0 B v ne
h6@¥eHol & orth (for example) of territory. A CSG TA thus represents the TA of
one or more small CSG cells covering the small area over which cellular coverage
is desired (e.g., a home or underground shopping mall). The only WTRUs that are
allowed access to the CSG cells are those WTRUs whose Universal Subscriber
Identity Module (USIM or its LTE equivalent or another application residing in
the Universal Integrated Circuit Card (UICC) of the WTRU) includes the CSG
TA ID(s) of the CSG cell(s).

[0038] The CSG TA ID may be similar in structure to a macro-cell TAID in
that the CSG TA ID may be determined be concatenating a CSG TA Code (TAC)
and the operator’s Public Land Mobile Network (PLMN) ID. The CSG TAC may
be the same length as the macro-cell TAC. Alternatively, the CSG TA ID may
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Identity Module (USIMor its LTE equival ent or another

application residing in the Universal Integrated
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access to this CSG cell but a TAU procedure needs to be triggered upon Idle Mode
cell selection/re-selection to this CSG cell. In other words, signaling free mobility
(i.e., mobility between two cells belonging to different TAs without performing a
TAU procedure) between a macro TA and CSG TA may be permitted only when
the CSG TA ID is included explicitly as one of the multiple TAs configured for the
WTRU by the network for signaling free mobility (e.g., in the multiple TAs
configured in the TAU procedure).

[0042] A CSG cell or macro cell may indicate (e.g., using the SIBs on the
broadcast channel) whether signaling free mobility is permitted or not. Such an
indication may be provided, for example, by a one bit indicator. If a suitable

indication is present, the WTRU may camp on the CSG cell without performing a
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allowed list of TAIDs (for signaling free nobility),

it may conclude that it has access to this CSG cell
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cell selection/re-selection to this CSG cell. In other

words, signaling free nobility (i.e., nobility between
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aﬁ@\k)? Qéﬂﬁﬁpéﬁe%lﬂ raQX%/s\%ecgdé abnlhecdsshil Iénb&dx?\f%sstratmn, only

configured 0043] In order fo
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"visitor WI they ma
AL sspond ket s oBrrG, The ibeong STost 1y thpeird istances
ofduRS @thiehehé W@R%ehﬂ@uﬁﬁ&fe@éa@y TAUs Wh@i’ﬂit B a0tessing a CSG cell.
rocedure is the "two-factor authenticatijion" rocedure

[WQ4th a tiMIWTE  seimtheCex erdhTAcarg enpsidsared statiqnagy or low
xﬂb%ﬁiityaﬁ%&ﬁ'ﬁ e y,rﬁo é&?&dl@@‘:&@&eﬁj dd}%gferﬁ)cﬁ@'ﬁ‘lﬁb fsci)ro osed if the

acqurre a terporary tine cess to
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A Brrdegmiaec HEE G « FUBRbER R L FneCimgmau

pﬁigslgoﬂgeemuﬁa%&ehfbeanfdbg&%at TAU pi ng-pong effect is
observed._ The p| ng pong eIfJf ect_in_these circunstances

%Lrs _.“ A d _||ll _HEL 1_.«‘0”,:_5_.:_ t LJS \men It |S
[(ﬁﬁ%?ss' ngrl(i‘erg%(;e %ellu!lmber of mechanisms for WTRU mobility detection.

The TAU counting, cell reselection counting, and positioning detection are
coordinated efforts between a WTRU and the network. The WTRU performs the

actions, such as detecting the change (e.g., TA change, cell coverage change, and

position change) and signals the updates (TA or cell) or reports the position to the
network. The network collects the statistics and determines the mobility state of
a WTRU and assigns the TA(s) accordingly.

[0047] 1. Number of TAUs. When the WTRU is transitioning from the
low mobility state to the high mobility state, counting the number of TAUs can
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[0044] AIl WIRUs in the CSG cell TA are considered

stationary or low nobility. Accordingly, no periodic
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assigns the TA(s) accord lo%T [0047] 1. Nunber of

CW\USSethmnSt mdwbauthasWTB\Her‘he Engl‘ taengtoyge the TAU

TR G A Rt M B s
14 ¥dedRMRY to fedubdehiedieumbdofITAUS; ﬁhﬁréﬂiﬁe l:l@éNl‘Hi)IJd:dUIﬂ:yvould not be

state are usually under the TAs with small or medi um
agy acgyratg FRoRiHBRMERSUIRTRUs accel erate to a hi gher

q_@%? the SSGH bén H%h?t ﬂh@rcgﬁ rgﬁlé@ibn%uﬂﬁﬁé eheHsY¥ bd used
cou TAs

nting. A nunber o on different

for déterminihg xdwthemthe( WY Rihis tbalamenlmgﬁtanmibm mpkility state to

ate tri.qgger criterion. [0048] 2. Nunber of cell
arslé‘§ @g@li%ﬁsﬁlgg, sions. Wien a WIRU in the high

[omg0]l ity St at eVV|'1'~‘RU politibNigigi dsSistadanebilisyiddtediort divémthat the
froma hig one neasurenment of the reduced ,
%.Wﬁl‘&vs Wﬂtl rreomxsj@ws theapesifigningedeyiss, sppBertc the WIRU's

Iﬁ&ﬁﬁ{}}?% 7t g@%eé%\ﬁré&@nﬁﬁﬁ po-Eh:?orh gu\@g@t&eﬁ@ﬂf‘fgsults, ie.,

use the counting Int gh nmobiTity state, since
thhegositiening ukinigytudes eaxdtl/ la’eim@se Cheo abaolyte THasitianing offsets

ohira ky e LT RS R BT Ey SR el e PiEZ pBiq, whin

whautdmbRedGvRH thealAUheévniging setied edll reseldxtiont ¢ov@tingnis an
a?:lclfr%tg snelézﬁxqe with respect to the mobility state detection.

[0051] 4. WTRU mobility detection based on WTRU Doppler
measurement. A WTRU may not have GPS capability, so the Doppler
measurement by the WTRU can be used to detect the WTRU speed. This method
can be combined with above-mentioned counting methods to obtain the WTRU

mobility state information.

[0052] WTRU mobility states and mobility state transitions
[0053] Figure 3 is a mobility state transition diagram for a WTRU. The

LTE WTRUs may be in a number of mobility states, including, but not limited to:
stationary state, low mobility state, and high mobility state.
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for determ ning whether the WIRU is transitioning from
a lownobility state to a high nobility state. [0050]
WG 2008 RUpDSi ti oni ng assisted nobility detecti oPCT/G520681003086
that the LTE WIRUs will nostly have the positioning
devi ce support, the WIRU s nobility state can be
[(nms;ur ed MTEh WDRUgO$n t thenistatioreayuseitenare $$wﬂ161$ary in the
t he posjtiaoning |ongitudes ang&l, atit udes

L5k SDLEcStateay hep HRevgamo Boy ingonh WWLQ@W&&Ssmg
cEl‘l ‘B\ﬂlﬂ& th %eée 10Fdsethetibnd. N YERMIS p&l%ge WHROR r4R88Y perform

nbi ne he TAU counting or the cell reselection
T(Ailmfemgph theapelacd:ll 0'BAE regulaied byi a TAGdpuer). Therdfere, these

toery $i7Hh RO s e signt 3p = slnglfREAI A witbag or a fow
cam/td&uub@ﬂeegﬁ,&mmmgwan so the Doppl er
neasur enent can be used to detect .the WRU

[QGRsq. Thinsthﬁelq% an@%htsb statenbTHeW MR W, are moving or changing
lxr?rcggﬁ%ﬁs TR IRF %g?%f Pgseﬁ@t{}%dlg ‘?Qeﬁ’?;{aﬁlﬂeé B%M Iﬂa}nod of y

Ity state At 1 on W'RU nobi |
sedoatle,soranndvmgbuiddr)z lsmphla such s idriving slo@0 33 ldéag atreets or on

et e Hays TR Sty SRR P edepened to o ora

fdva QA ftipRiT ABdr deulmvheﬂ obérlagpink TR iwhevé 8he T Ak Qe small
mobility state, and hi m)blllt st at e,

0054
(iverrere TA qoNersse aumhesy °§u§)t félaart e LK 1D ]t%VYTw%U’s TAU
1daiad Pk L6kt pgagﬁ% 18£&agﬂ>a ARYsNg or har dl'y

noving I n terns oundaries via cell
[0GE5| ect i hnshe Mhanobﬂmy tstaﬂehbﬁ‘E WIRMs ape sloyiggfdstr such as

TAUs xXce eri,odi c TAU r.equl ated b .TAU ,.

Vg hione & nigvel S cdebhety rROrRR b et £ fimes per v
sé’éi)inkigﬁ ME W'Bmss ﬁgﬂﬁs stak ad Be wsélgn@@eo Rang TAawnadtipte TAs)
to reduce the system paging |oad. [0055] In the |ow

alesig; thetfpstsmebile patiE ontRad arge:T Aovhish coversaamy gejls and many
SRATBE IS0 e hiohlh SRSF v en d WIIEOS, S ADBRUROELLS sate
rédting tlsamtimber df TAUsgs salrnwﬁgprtantl considesttiaaet s or on

[(i(g}? g:t :g@%ﬂg%g | f}ﬂvsgc%grts‘t Ig a me%hog \2108? ol érla}lgltisc’)tn%gea WTRU
from a low mobility state to a high mobility state. The method 400 begins with
the WTRU in a low mobility state (step 402). The WTRU performs a TAU or a
cell reselection (step 404) and counts the number of TAUs or the number of cell
reselections (step 406). A determination is made whether the number of TAUs or
the number of cell reselections is greater than a predetermined threshold (step
408). If the number of TAUs or the number of cell reselections is below the
threshold, then the method continues performing TAUs or cell reselections (step
404). If the number of TAUs or the number of cell reselections exceeds the
threshold (step 408), then the WTRU transitions to a high mobility state (step
410) and the method terminates (step 412).



few TAs (multiple TAs) or cells with overl apping TAs,

where the TAs are small (i.e., one TA covers a nunber
w@boosaidis) that the LTEJDLE state WIRU s TAU | pemuszods/003086

the incom ng call paging | oad are bal anced. [0056] In

the high nobility state, LTE WIRUs are novi ng fast,

[G059) as OFigtr8 islad@vchai ahyvayetBod 500 a’aguraﬁsmhhsg a WTRU
rapi dly (exceedi n(t; X times per y seconds). LTE W
D

from athigh sachilityesateto adew gwéuh%s% YL heagethod ftQOpbe&ms with
tHESATRIPRY o ﬁgqq ?&‘Jblgﬁb e Rg’fellf) 862)L AH: WWAF %&f&%&a cell

covers many s and“many snall er TAs (over
rEd&écth\(@t\e;ﬁ&W)Fﬁﬂld eounts tthe nungyerndlvelli teyelectadres, (step 506). A

reduci ng the n r of AUs .S a
detarsragtian Fomadr sgs e e ber e ooll FriglEhiaps isymaller than a
pPEdEtOFn{HE theésholsdesp ¢ 5981) 'V%éh YTRER Ur ig hvih@Wlower, it will be

mobility state to a high nobility state. The nethod

pedforing fesvei ceH repeleviivny. Ihithe numbenf £elt yeselastiong iy gypater
o8 \ne U MAE IR hPLTR o e PR it 0 REblSlns tep

50#). §£tHe masbérsficel mese(ledtﬁm$4@53)ss tHatetler thirestidld (stes 508), then
t her .t.he nunb ort e nu r o el |

the ST itEaRsitigns; 18 4 dpwy wghﬂﬁ?p %tFih &' angt dbis omgthod

térth&Rté08tep 512)t he nunber of TAUs or the nurrber of

cell resel ectl ons is below the threshold, then the

[PRiNod c angume: 8ds pelock daaggamm WITRE 600 cenBigured torperform
e
0] b AR B TEND 2 Y LBy s
dbtmmhbﬁoﬂ\ﬁﬁutiomam‘he WDRY 600 iachidgh anrdrismitteratedieer 602.and
ap?aéﬁgléé%l %4530; dqept Be,h eﬂctﬁne g E%P%gl%?/%%ﬁegl‘@g gbg H éH—\{} fllnct%gg klO a
f:l'i afsbleQbh NAndti¥A RE1S, T 9l aa hV\glfRUD 6§1t15ﬂ1n‘7gt ?ﬁﬁctidﬁ 814 are
ow nobi ity state. The nethod 8&ns W th

cmﬁwured ta pargn:rfnﬂ&Us, coll gemlgct(cmSe pné TRUrpmedetectmns
BB % Eaf A RO SRR Rt e 2 vin o

répdreing faatiiane 18, TROWTHRE alermaiitaimsraobility etdte function 616

resel smaller than a predeterm ned threshol d
‘(rs‘lt%b‘fsg\é ewrgﬂl tY MHRAgERE/pyi ng slower, it will be

[ d] orm n’ﬁhé QWBY orkA N B620Shekide? '&Strah;:,mith&/ﬂié@ﬁef 628 and an
ce reselections is greater than the threshold, the

anh@rmeﬁ% dornstédhteethepiransmittenjreseiver 632 cA TAVERY reselectlon

cSunte?‘ and WTRU position monitor function 626 is in communication with the
transmitter/receiver 622 and is configured to count TAUs and/or cell reselections
and to receive updates of the WTRU’s current position. A mobility state
determination function 628 is configured to maintain the mobility state of the
WTRU 600 and is in communication with the counter 626 and the
transmitter/receiver 622. The network/eNB 620 can perform both the method 400
and the method 500.
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504). If the nunber of cell reselections is |less than

the threshold (step 508), then the WIRU transitions to
w@2008m12mebi ity state (step 510) and the met hoPICT/US2008/003086

term nates (step 512). [0059] Figure 6 is a block

di agram of a WIRU 600 configured to perform TAUs and

(@81 rese'I‘ACtiﬂasnﬁlamagememetvmrk/eNB 620 toperformthe
nobility state determ natl on

R0 e T o6t Srberot VEHOG s 15 theni b el Seiga, the

neRPRECHEEI &J%&Wﬁ@ﬁ@‘l&&@iﬁ)ﬁr& ¢Ré WTREOthrough the cell update
ATAUf unction 610, a cell reselection function 612, and

paodmm woixh thertWERU mwst have parforaed. davice gpariadieadly updating
t@ee{l‘é (r}na}o% g\usérré %gi&% nc‘)et eeI r?é:ctg%sgar}i,r urﬁggs %Ma%%t&%%k Wl%s to do so.

I'n” conmuni cat1 on

Thid doulldBe HoRe1610hért @dpdmg%ﬂﬁfplﬁft& WiterfAatieglp, the gtwork could
function 618. The WIRU al so_mai ntains a m)bial ity state

stEal theimeT endanstruet tha METREHED St the Limer @%}Féﬁ%nsmons to
thOP4%] 1DhE dgtavor k/ eNB 620 includes a

transmtter/recei ver 622 and an antenna 624 connect ed
[00636 he trbnthe LTE IDBEsitate; i62dghtrba Atasequty for the network to

resel ectio ount.er. and. Wr i moni tor functio

haSe SPGle L AR EErAHA Y PHENE TR e R iR th BakirE load.
TheAWERY ¢ould Boin giffeeéntiBobidity kcehAosadtationaselow mob1hty, and
resel ections and to recejve_ updates .of the WR

high maehilifnsThe retwarkgonld @llosate: 8 sipgler et v Se length is
[

apPRAIAP eiych {3 BRIV S SANTWTRY WitinaBRRly, thi petwork

nmualleuaté .’mhlaimle tingers r(eugs nintet for fepclr @nokelityoSate oh ene for each
net wo 5%()8{ 2 for boah t he ,nmet hod 40

apHERRL aftha A Phetp et A A 5o e paging

eﬁﬁén@%@&s ngréfﬁéien(\&]—ﬂd the W'l‘H[hﬁlabﬂfﬁyéCthé WBility 66 ftart and
t he network woul d have known the | ocation of the WIRU

reﬁtaﬁg gheserfémers givep dis astimalead ifsanability state apgieneystent TA.

4? perfg‘g dra ce, periodically updating the TA
Tredrj‘g;m—g% not be necessary, unless the
(Bﬁﬁ&]\or k w'ké astWorkdmaycnhoﬁn so oolitatelte the W TEU, hﬂ?part of its
er nativel.y

PERl s e Pelaiye gifd pf Kt TS T tasé i ngliide A7 B it may

chbszet ol®S soViSihg 4 TAW@NSsPIRESIh @eneral, the network may put this
information on the SIB of a broadcast channel from a cell. Alternatively, the TA
ID may reserve an indication field for the scope of the TA area, to facilitate the
WTRU making the desired cell reselection decision at the TA boundaries based
on its mobility state (from the mobility state function 616) and subsequently
requesting the TAU with the choice of TA based on its mobility state (from the
mobility state function 616).

[0066] Balancing TAU and paging traffic
(0067] From the system point of view, the WTRU TA assignment for

balanced TAU and paging load by the network is accomplished with the help of
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the LTEJDLE state. [0063] In the LTE |IDLE state, it

m ght be necessary for the network to have accurate TA
wo eawsf11316f or mat i on of the WIRU to mi ni m ze t heP@EUS2998/003086

| oad. The WIRUcoul d be in different nmobility

scenarios: stationary, |low nobility, and high

theWTR U .mdbiltystavoinformation. Higorel & am exienyylarytsigreal diagram

wh length i ' i t h bi I i t at
78958 Fre. smmketions beifee s BEUTIOL et abeRver 194 ocat o
[688d]1 P! & WiHERthe FETAU 70218 tdrled 8ACH Ry dut v ASIBPAEHRequest

one for each assigned TA) with their |engths adjusted

message 710 ar bheld Eognuivalenp mespagectof tegister yhidy thesnetwork 704.
Al AEkepcy. and th b

THe S TTARHRES B dsl fac TR 8 the SOEREPID (BdekpTemporary

M‘?ﬁ?&%@?“? ﬁleatiey mm&wsmu ﬁﬁemaﬁdhal MdHik]SubsatiberdHentity
a e network ma t te t

) hnd et p TS astisbimt peers ot P et hed gom the

nt%g@ K704 U;_t%ﬁ%ﬁy OfheWHRUPY 62 dfh Jrl]lb§ kénd thle “WNRUtiﬁélﬁﬁt)I(-info”

0 so using a TAU response. |In general, the networ
imfeymptiontdlermenh {169 mith @vadableninf@mBatién 4o helmtieapetwork 704

chan r ternatively, the TA ID may
af%‘?é% ‘%ﬁ%@f@ﬁ%‘ﬂ. eld for the scope of the TA

(G068, tO THE hbtwerke7(dhacchPisUheakiiRpration r@qaestefioeht WTRU
resel ection decision at the TA boundari es based o

it
TR prdiseyds epdd (ACH qcRRt mesiagerh] 24p &%V‘fm@t’ﬁognffg& Fjessage
T B T B T GEDF PR °A el he
WTBRUe702 iscsisigned 16, possikdp bhsdshom thd mybility infrdmpditpnng

400§ grlihee s P T2 ERYREER A TA LS ek TR B 19 = Ta
ReQLBsY Kesshgd 7aahidchedludel Rhé METRUE! mobill ith enfdBetion (such as

nmobility state I nformation. Figure 7 is an exenpl ar
the lpsation rhapgainfamaiiony thecrll reselsptiom equntedr @%meﬁ(ygmu

. 4 '
A RGO R 105 W B Ao
WTEUemobilétlycinformeatiay eant @alsoeigiichider thei WTRW'e mebilidy istate, the

11|Z1%1 ) ;E Eeé i‘rejég Elgsr’q W’fﬁd%%%&?o%echg%ge Ll%%lsﬁjxde%?’e&tqgs%?gnd the
preferred TA-ID.

[0071] The network 704 responds to the TA Request message 714 by
sending a TAU Accept message 716, which assigns new TAs with corresponding
TA ID(s), TMSI(s), and TA timers, based on the WTRU mobility information
contained in the TA Request message 714.

[0072] Although the features and elements are described in particular
combinations, each feature or element can be used alone without the other
features and elements or in various combinations with or without other features
and elements. The methods or flow charts provided herein may be implemented
in a computer program, software, or firmware tangibly embodied in a computer-

readable storage medium for execution by a general purpose computer or a
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Mobi | e Subscriber Identity (P-TMSI) or International
Mobi | e Subscriber Identity (IMSI)) and the old TAID
wo aw8/1898i gned before the WIRU 702 det ached f r OT/URE08/003086
network 704. Optionally, the WIRU 702 can al so send
the "WIRU-nobi lity-info" information elenment (1E) with

padoebicbEainpldarofebmpatérordadhbletsierage metiumsGdclads iagead only
TAs for_the WIRU_702. [0069] The twork 704 accepts
mepporyediQM) o2 TaRdPBgREEsS MIPIHH (& FeRISteRg C_giggmemory,

séﬁlcﬁﬁiﬁﬁ@/{*ﬁ%&?@%ﬁ EmidRetiCmbif SHERYs Y&l%ma_lt}?artd r<]iésks and

nessage ncPfudes the Rewl y assi gned TMSI and
remov ke IdiXlks) nhagnetoroptitalhaiedish andidpbicab media sych gaddD-ROM

t 0SSl b bas n .t ility information. [0070
d%ng?ialﬁéﬁeﬁﬁﬁg’f%RﬁE@sTAu the WIRU can send a]
[0 3Re que sSuitEsIe 3a6cebddns inbliudb, by ¢y @€ exdmple/\bfddneral purpose

nmobility information (such as the | ocation change . )
ProfestaTal FBPCiak IrPEes PracessorcreqnyRntionskprogesspha digital signal

AT A OB SO i pgnsor
ansieidtidnywithfaoD 8Rtcoos) acantmllen, d midrochmtrdiler)¥Rplication Specific

npbi |l i ty.staje, e of cell,reselectio .
Wprepist G FORASIED. Rl rafiarimpble FFE Ahy fifoas circuits,
aﬁZ%ftEéxf e bRintegrdted CiultNEC)) ahdwer la stlte mashigrds to

t he TA Request nessage 714 by sending a TAUAccept .

O age 7A@rosmsuHnASSGRdomEHmaEwaTe fasohe Bigddadmplement
a%%#q%?%uean%ﬁa&éleiv%r Seid gerg'rul%rl]egtgﬁgﬁ%ﬂﬁ récléﬁleWWTRU),

ormation contaln eques
usesapdpmeéhd (UED@ZEhinil} hesegbatidrg radiametwsrlacnhtedllré RNC), or

are descri bed i ' | ar conbi nati ons., each featur
o8y st ommprian BE OMIRU e B, vltn ERDugERen with todules
i pRIEREd 30 h AU FRE bR dRT doftwiae] Suh &9 HaRRirhASidéd famera
or without other features and el enents. The net hods or

miqdwle,c Ravideophend, dedsneakerphorgy ahaibrgbiondayies janspeaker, a
] r 3..S . 0 ir i;bl

HSRTALBE, B A6 Bn Rl G, L KT REE MBI o, o

Bluewuthi®mdiule, gdrenencyummbhdatedoM} exdioruripr @diessdcrystal

oA 50 e JoA 48w,
a(dRWhl masic§hpere h m&ds playB@®iileo game player module, an Internet
browser, and/or any wireless local area network (WLAN) module.

[0075] Embodiments

[0076] 1. A method in a base station for assigning a tracking area (TA)

includes determining a mobility state of a wireless transmit/receive unit (WTRU);
and assigning the TA based on the determined mobility state.

[0077] 2. The method as in embodiment 1, wherein the assigning
includes assigning one TA or a small TA to the WTRU when the WTRU is in one
of a stationary state and a low mobility state.

[0078] 3. The method as in embodiment 2, wherein the small TA

includes more fhan one cell.
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sem conductor nmenory devi ces, magnetic nedia such as
internal hard di sks and renovabl e di sks,
wor@sasineppti cal nedia, and optical nmedi a suchpP@sUS2008/003086
CD- ROM di sks, and digital versatile disks (DVDs).
[0073] Suitable processors include, by way of exanpl e,
[G079Nner al4.pur Rifeenpthed 2$0in, embsinaéret! 1pwhpma the assigning

pr ocessor, .a conve nal TOC SOr
infledesassienipgmu tlaﬂep’lP ar p z;»rz‘z@f ﬂifpawgﬂégé &31%1 tlhgﬁgijU is
npﬁh[i@{ﬁldﬁl tycb%gécessors in association with a DSP

ro

core, a con ITer, a mcrocontroller, Application
[(E}ﬁ@d:l fic 4. nt e{ihet awtind @i trse(nh@ﬂ@synt #i stherein the large TA

Arrays (FPGAs) circuits, any other
lqcél"b‘gesoq‘mqf Eaﬁgﬁc&l circuit (1C), and/or a state
[OIB?!FI ne. 4. 007;1)01 ndbthg@ﬁﬁ&s Wlfdléssaﬁaﬁﬁmﬂﬂlre@éw‘ﬁ/l urdit (WTRU) for
software may be used to.inp|ement
detezmipimg\accessdo adesqdsubsgriper ég%lpt(Pra“ﬁg f 19@3@?% geeiving a
C4d rr Mgg)%reﬁsﬂrA)eﬂé B! stoHnk tﬂeefé&ﬂéh CQGSTA identifier;

station o) netvvor controlT€r (RNC), any host
rmnmng@rCSGHEA\Méahnﬁmybmduasidby B G:S)GJ ceflc ané defg¢rmpining that

B 0 T R A B S e 688

nfatEiRdeethResRd @SGI’Ibﬂ(ﬁianﬂielileVI ce, a speaker,
nm crophone, a television transceiver, a hands free

[00824iset, & keyiheanethod agjinembedmmpent Bxphgrein the storing includes
s%)rrﬁ%@ﬂec?ﬁgggm Jﬁgﬂﬁﬁé}: M o Bk Y fnte%rﬁltécg difbust Eatdbr in a

pl'ay unit, an organi Ight-emtting
Uhiivelsal S]llEdb)ulxér iqhérstgmyLMbduleeapﬁlightian. nmusi ¢ player, a

pdi a pl v| d a d i | nt i
[ “vaef oly q\&d%éluéggb dognt, whetelt s °{e“{‘i\gi{&151“des
st £padtQOiR] Cg(}mﬂid&lﬁiﬁér b8 @B hiversaIicgested CiacdinCard or

station for assigning a tracking area (TA) includes

inj atliniyersah §ubsmrl Identity Modulg appligationess
t/
(é)a ggpsm ecei MBiHod délgr %bu)qe dF %ﬁﬂﬁﬁ?ﬁngﬁ‘f[so 08t\pﬁe1:5{3h the CSG

sdon he determ ne ity state
Teeidentifias consistabHal CBENTAodevbercatenatbe wiksa Bnbhg Land Moblle

Nty R0 HERREerc o ot at fonary state and a low
[008%] | i ty $0.at €The method as in embodiment 9, wherein the broadcast CSG
TA identifier includes separate fields containing the CSG TA code and the PLMN
identifier.

[0086] 11. The method as in embodiment 10, further comprising
constructing the broadcast CSG TA identifier by concatenating the CSG TA code
and the PLMN identifier.

[0087] 12. The method as in one of embodiment 6-11, wherein the CSG
TA code has a different length than a macro-cell TA code.
[0088] 13. The method as in one of embodiments 6-12, further

comprising determining whether a tracking area update (TAU) procedure is to be

performed when the WTRU accesses a CSG TA.
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[0078] 3. The nethod as in enbodi nent 2, wherein the

small TA includes nore than one cell.[0079] 4. The
woreiokotias i n enbodi ment 1, wherein the assi gnPemUS2008/003086

includes assigning multiple TAs or a |arge TAto the

WRU when the WIRU is in a high nobility state. [0080]
[G089The netldrod Bife metlvdadin@nbodimentt dBewhetdin the dg&rﬁﬂmng

includes a, pluraljty, of cell
ingludgsgeseiving apindiqaion; of 81 fmg%xmﬂéblkwrﬂﬂ@s&%d% prRgedure
if6&fo é@lfélgqla@ﬁl%okréél&%s{n@qg ngf ma;qvcs(t@@G) Acel I

es recelving a CSG Trackin

(TA)
[0a0dht i fi et5. stThd mythorkas eneamleqﬂlmsgt A, wheneinf ther indication

TA .i d fj b d b
incifieset B ot PG Re S Bl "L he Cos cel 1 i s a cel 1

[@do1y he | dEgiti TR nisthBadcastin bembbmnm& cEf lor nE3, Ch'herem the
.the stored CSG TA identifier. £OO8 Tﬁ
indlcatigromeitiire dsterROE Whether ShoPrtdcrstG g IA Igeptifiagis in a

Iéﬁ%hﬁg(ﬁegmggﬁﬁ§ A RlenBific? 1101 ver sal | ntegrat ed

in a Universal Subscriber ldentity
(0222l e apll.i c&fheometlodGedh egnbodlimentifochensin the signaling free

TR R et T REERS Aaital Th oty ShRYER np TA

[@Ja@yhhcéﬁarlﬂeggagé n a Un| versal Subscri ber Identity
Modul e application. [0084] 9. The nethod as in o

f
Q83 di nent& 6-The methed as i en@séemoegamsl%ﬂwﬁgweg@ df the

n
SRS A BaEREF HLF A, BRUPCSD: i entitr he
WfERUoctbeamotatte:ﬂptdnrwn&ssghe\ﬂﬁﬁeelh t he broadcast CSG
entlf eparate, fi.eld i nin
Aol Ena i HSERRE Ao, rEpRYm Gl o W ATl TR Update
pF&teHaﬁe ﬁ&ldt@e@!b’?ﬂx@dmhmhe](%chﬁnt her conpri si ng
constructing the broadcast CSG TAi dentifier

(A9 at ena%@-ng Theemetmdrag iy ene of emhedmentsi Qjﬁvt Vherain if the
broadcast CSG TA identifier does not match a stored CSG TA identifier, further

including attempting a temporary registration procedure with the CSG TA.
[0096] 21. The method as in embodiment 20, wherein the temporary
registration procedure includes executing a predetermined code.

[0097] 22. The method as in embodiment 20, wherein the temporary
registration procedure includes executing a two factor authentication procedure.
[0098] 23. A method in a base station for changing a mobility state of a
wireless transmit/receive unit (WTRU), including determining a current mobility
state of the WTRU; examining a predetermined metric of the WTRU; evaluating
whether the predetermined metric has crossed a threshold; and changing the
mobility state based on the evaluating.

[0099] 24. The method as in embodiment 23, wherein the current
mobility state is a low mobility state; the predetermined metric is a count of a

number of tracking area updates (TAUs) performed by the WTRU or a count of a
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[0087] 12. The method as in one of enbodi nent 6-11,

wherein the CSG TA code has a different length than a
wora@soinel | TA code. [0088] 13. The nethod as PET/ORM08603086

enbodi nents 6-12, further conprising determ ning

whet her a tracking area update (TAU) procedure is tobe
npéibeprafeedllneeelettiens/pétfbrmed by ethe AWTRY; The[ Hab2dtidg includes

The rrethoda i n. enbo erein the

dgterarhing Vigetez the R 5%]@5 o the BHBRET Gfiosl} reselections is
g?éét@@iﬁaﬁxgthfertﬁ?es'ﬁ'apl bh&!h@&f!aﬂg‘i}?g el 624 tfonife the WTRU to
perfornmed if signaling free nmobility is not indicated.
a[logb@obilkity state.net hod as in enbodi nent 14, wherein the

cati i nghudes it set on Ve S

[(?]88% 1] 1 Thgf‘he tuhetg (g as I enib éia rrxrlgﬁfek \ghgxreirg%%% durrent
mbekisi statehfs d Righaabbibity smbpﬂﬁ@ﬁdgmmmmmeweims tount of a

t he broadcast CSG TAi denti f | si.gnal re
nggherof fe}#ﬁreﬁ%iéF&l‘Pl?% peripmacd by ge SPTRE; thieev Fiine Geludes
deferfiiR idtg v?ﬁ@tthe; €he Mﬁfb%&‘ 'of Eé’l?recéeﬁﬂ@ilohg & fek& ﬁl&ﬁpmé ﬂfr)éshold

TA 1 d [ist includes a list of TAs assi gned
andehwmgmgandmde.btmmnmgpthmﬁé%&@etp a[lompbliﬁy sm

od as e of odi.nent s t,he .
R S o260 i Rieshlt BF ufl i ter SrabodiBS 8525, itiFein the
etaluaflifigl ﬂanubé egdmidiig WITRU paeonigg médifPineh0 résulRss
the CSG cell. [0094] 19. The, nethod as, i n._enbadi ment

(062l wher 2 a ArAvingless érpnﬁéetérﬁp@vp Uit (VMEB#Br tagfudipg an
a}elﬁiélgl,sgtpdﬂlslnéltt[egﬁg% Ler:onEQ %S oﬂfng function in

erein | t he roa ast
cd'mi:rdmitatiorewmlhdbs tregtsomibttecfreceivery tlmjre@SGﬂNmmmfmaﬁgured

A oA S B FRLE o R el Bl n

cOmBAfifaidn %@th mexre@bfhﬁ@ CurlR1HRQ €l YralcRBigSdreatupdate function
procedure includes executing a predeterm ned code,

configyrpd tp. peHermeiradingsated wpdrigrnamelbreselgetiopi finctign in
c&tﬁﬂﬂg{a %%%orlf %gftﬁt e 'rgﬁoﬁ{ qqﬂétg ﬂ NeRdIdeR EaREetkiond fdnction

aut henti cati on procedurle.
configured to perform cell reselections; a WTRU positioning function in

communication with the reporting function, the WTRU positioning function
configured to determine the WTRU’s current position.

[0103] 28. The WTRU as in embodiment 27, further including a mobility
state function in communication with the reporting function, the mobility state
function configured to monitor the mobility state of the WTRU.

(0104] 29. A method in a base station for managing a paging load in a
wireless communication system, including determining a mobility state of a
wireless transmit/receive unit (WTRU); setting a timer for the WTRU to a
predetermined time, the predetermined time being based on the mobility state of
the WTRU; and receiving a tracking area update from the WTRU upon

expiration of the timer, whereby using the timer minimizes the paging load.
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[0098] 23. Anethod in a base station for changing a
nmobility state of a wireless transmt/receive unit

W@ Y0BW) 2161 ncl udi ng determ ning a current nobi | PCYUSI088/603086
of the WIRU, exami ning a predeterm ned netric of the
WRU, eval uati ng whether the predeterm ned netric has
(@103 sed a30.hr €Bloindthaihas ineanlgpdimenh 29, ohérein thestimiee is reset

sed an, the eval uat 0099] 24 thod .as in.
it o bt stage e Y efiamges %@%@hﬁﬁﬁaﬁv‘ﬁ%{@)?@l@mm
ttRWiPRIdal Ly state; the predetermined netric is a
count” of a nunmber of tracking area updates (TAUs)

[(@ra6l Ior med3by t'I’i@ic mEthodas ia eﬁfdmdtlm@tltsa?ﬂnm%} , wifereia/the setting
LJ
L TR Y R —

eﬁb]:[’rﬁﬁjbﬂﬂfy gtetd. reselections is greater than the
threshol and_t he changi ng inc des dransifioni t.he
lto a $%-gh Feomethqd as i ene pierpbydiment Sr?né -3lehGteindhree
tidlerd 'XQQ g%]t' 'Eﬂé tlgfér fNGICRIoR a SRR idHNTY Shte PR ibilit} 8fafe, and a
Is a 1ty state; the predetermned netric is
haglcmsvbthtwfstatenurrber of cell reselections perforned by
the WIRU; the eval ugting includgs determ ni pg whet her
t he nunber of cell reselections is |less than the
t hreshol d; and the changing includes transitioning the
WRU to a low nobility state. [0101] 26. The nethod as
in one of enbodi nents 23-25, wherein the eval uating
i ncl udes exam ni ng WIRU posi ti oni ng neasur enent
results. [0102] 27. A wreless transmt/receive unit
(WIRU), including an antenna; a transmitter/receiver
connected to the antenna; a reporting function in
conmuni cation with the transmtter/receiver, the
reporting function configured to report infornmation
about the WIRU; a tracking area update function in
conmuni cation with the reporting function, the |
tracki ng area update function configured to perform
tracking area updates; a cell reselection function in
comuni cation with the reporting function, the cel
resel ection function configured to perform cel
resel ections; a WIRU positioning function in
comrmuni cation with the reporting function, the WIRU
positioning function
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configured to determ ne the WIRU s current position.
[0103] 28. The WIRUas i n enbodi nent 27, further
WO p@Batilng a nobility state function in conmunPCHUBZNSE/003086
with the reporting function, the nobility state
function configured to m)plrﬁ*téghé he nmobility state of
the WIRU. [0104] 29. A ne I'h a base station for
Wik#Eg iclineddagi ng load in a wirel ess communi cati on
system including determining a nobility state .of a
wi relless Armadipd iny ackasgestatiop foyvareipnt tattirﬁgk‘ﬁgtarrﬁér(TA)’
he, WRU to a predeterm ned tine, the
c%&@&%%m ned time being based on the nobility state
of t HeteviiRungamiobBitgistategf a wireleks irgnsmétdregpiyavait (WHERU);
tHe WI'RU upon expiration of the tinmer, whereby using
fe timer mininizes the pagi ng load.[0 105] 30. The
et hagkigsingtheMOBAgEINGn A deveahaied mbbility stitei s reset
if the nobility state of the WIRU changes or if the
WRU noves into a different tracking area. [0106] 31.
The th ' j . r ; hdds ;
sertfng | oY olo€ AR Totliath ) wHeroll SRILARIAIR includes
assignkighaneaTAdodhd WTREEwhenghe WTREF isfinroneadla statiphanyystate
state. [0107 . The nmethod as in one of enbodinents
apg a3 W%@ﬂéﬂg;'ﬁ%%ﬁree timers are set, one timer for
each of a stationary state, a low nobility state, and
a high nobility state. CLAIMS What is clained is: 1. A
met hgd i nThe method aegordingrtgrelaim L gwharein spidassignjng iegjudes
. . | . . .
o RbimgATRS T RS BITRO AR AHTIRIRU 115 g BlobRiy state.
the TA based on the determned nobility state. 2. The

t hqd di | ai m.1, .wher ei i d
el Adeo 8% Fastfied, Serdipk (irIPR LREFIRGRY frs ERE ipgudes
akSighity 2fsnIBTA fo0ihar WTHE theitheaWTRU 11D h lonk Yof 3if €thtionary

state and a low mobility state.

5. The method according to claim 4, wherein the small TA includes

more than one cell.

6. The method according to claim 1, wherein said assigning includes
assigning a large TA to the WTRU when the WTRU is in a high mobility state.

7. The method according to claim 6, wherein the large TA includes a
plurality of cells.
8. A method in a wireless transmit/receive unit (WTRU) for

determining access to a closed subscriber group (CSG) cell, comprising:

receiving a CSG Tracking Area (TA) identifier;
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3. The nmethod according to claim1, wherein said
assigning includes assigning nultiple TAstothe

wOoRskiEn t he WIRUi s in a high nobility state.Pdr/u3ives/003086
met hod according to claim1, wherein said assigning

I ncl udes si_gni.n l. . TA.Lo the WIRU when the
V\TRUStioglqgﬁ; Sﬁgce&’&%e§?;?hdﬂg? 1¥ate and a | ow

NoDbi tdcbivisd alGSG TA Tdeatit hochdasobfaGSG eelt] anidn 4,
wherein the small TA includes nore than i)ne cell. @. .
The feterminiagcthati agpess te|thienCPG wpldrig #llaggdyif the 1dentifier

A B R AESLE DR f 00 TA eng e F

met hod according to claim®6, wherein the |large TA

i ncl ydes lural ity of..cells. .8. A nethod i .
wirePess Themerhod Asearding i el dRuPeraR il efping jprludes
sErffiSthe ©S@ TA abadifferoncd UiVersaPlitegabéed CeRult Card.
conprising: receiving a CSG Tracking Area (TA)
identifier;storing the received CSG TA identifier;
receiNin ' i ierih d Dy g§§f1?:ge ;
and ?ig't e?Fnﬁl?} ﬁ%eé&lg ﬁ%cg(gl?‘ci:ﬂ lg?tdo g’ @%I‘%glﬁa?‘li s a ov\h/éec udes
stdrinigh® pharesfithe iCSG MAciddatifier by at Urives@l detdgratddPiesuit Card.
the stored CSG TA identifier. 9. The nmethod according
to claim8, wherein said storing includes storing the
CSG 11\ | dPR¢ inhdtBbd Aecardidl (8 chdin BNivd@ralhasidstsring includes
Card. 10. The nethod according to claim8, wherein
stoaing $herGPg TAcideasifiest v anlnaversak Sybsertherchientily Module
ak?ﬁﬁ&{th({ er on a Universal Integrated Grcuit Card. 11.
e method according to claim8, wherein said storing
i ncludes storing the CSG TA identifier in a Universal

Subscriber. 1dentity Mdul e l.ication. .12. .The meth
S oolt nalhs ithpiiastoring 4 R B BABTIIA A GETi icludes
sEorftld far P Bid CSE TA fimeificlAh 8 MibEdsBI Sk cAbbFId¢atisEModule

Subscri ber Identity Mdul e application.
application.

13. The method according to claim 8, wherein the CSG TA identifier
consists of a CSG TA code concatenated with a Public Land Mobile Network
(PLMN) identifier.

14. The method according to claim 13, wherein the broadcast CSG TA
identifier includes separate fields containing the CSG TA code and the PLMN

identifier.
15. The method according to claim 14, further comprising:

constructing the broadcast CSG TA identifier by concatenating the CSG
TA code and the PLMN identifier.
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13. The nmethod according to claim8, wherein the CSG

TA identifier consists of a CSG TA code concat enat ed
wowdaos/1g1Publ i ¢ Land Mobil e Network (PLMN) i dene¢t/U82008/003086

14. The net hod accor di ng to claim 13, wherein the

br oa ast CSG dent ncI e 0 t

cont n| n’]éh‘f cﬁg\r %v&éteﬁ%natg% r§S¢v:12Lr<go%ie has a
differedhRon@eh blosh aGaadrdicel 'ItA)cé‘deal m 14, further :
conprising: constructing the broadcast CSG TA

identifier by concatenating the CSG TA code and the

PLIMN, 4 de h BhR Ci (R Gobdprizin:m 13,

wher e| n ??1 é%& q!gcogpﬁﬁ p(gn?ger ent Ign t[sr?%an a

mac r deueeinhnﬂig whelher h?trathmgnmtelaowp@te dﬂ‘dutﬁgpnogedﬂrau imto be
fur r det er whet her a tracking

pgﬁgﬂnﬁ 8" o t&%mgﬁcgﬁiﬁ’g@ {%&t’ggbe per f or ned when

the WIRU accesses a CSG TA. 18. The nethod accordi ng

to claim1l7, wherein said determning includes

recel®i ngThe mﬁ@noelawendl@g tq glam Ad, ryheseirppid detexpining
T
A DEOE RSk B B8 procear

i¢ patfaimiedL ), s1gmﬂemg1ﬁneet mebilitgiis abt onmdicateludes a bit set

on a received broadcast. 20. The nmethod according to
claim 18, wherein the indication includes determning

whet hgr tge BletiRsiCagbr d Alairfl @8] whér@in tHe ih8ication includes a
signaling free nobility TA i dentifier list. 21. The
bitetel 08 acxeseivad dgoadsagt.ai m 20, wherein the signaling

free nobility TA identifier list includes a list of

TAs assigned to the WIRU in a TA Update Accept

nmessage. PRe m‘élnhodmttcbnﬁngcto ofaginntp, wherkini the8ndicatiorimcludes

i { t he. r%rs oadcast %ﬁ? ﬁie(qs@ RTEr do EBel' 5 lugar?pflgpshng free
nﬂﬂﬁﬁﬁysmhsemzq@tl :

21. The method according to claim 20, wherein the signaling free
mobility TA identifier list includes a list of TAs assigned to the WTRU in a TA
Update Accept message.

22. The method according to claim 8, wherein if the broadcast CSG TA
identifier does not match a stored CSG TA identifier, the WTRU does not attempt
to access the CSG cell.

23. The method according to claim 22, wherein a TA Update procedure
is not performed on the CSG cell.

24. The method according to claim 8, wherein if the broadcast CSG TA
identifier does not match a stored CSG TA identifier, further comprising:
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23. The nmethod according to claim22, wherein a

TAUpdat e procedure is not perforned on the CSG cell.
wQ2008/Tha6tret hod according to claim8, wherein PET/URM08/003086

br oadcast CSG TA identifier does not match a stored

CSG TA identif] f h i Si ng: [
o e o SRR SR B e,
The nmet hod according to claim?24, wherein the

tenporary registration procedure includes exec&i ng a
pr ed?-er iF e dmethied aseording teeclaim 2de oWBeTRIN ¢ HRe | tamporary

rﬁ%ﬁrﬁggﬁ Sir8ecdlife hﬁﬁ%s%x%g%@?%ﬁ‘ﬂr@& teAmH &CEAE! ©

es executing a two r "aut henti cat1 on
procedure. 27. A nethod in a base station for changing

a nmopj ity stat f a wi,reless trangpit/yeceivg unit
(WIRER:, c%r‘?‘gﬁ}?& aﬁ‘é‘lrgmﬁ n(‘jlt mcé:llr e‘ﬁ. Trabi Fl?et i}emporary
rei%'mrsti@ﬁ phéte dUFdclRtes Bkédulthgda W EEiREG AitREski€irtidT sroeddure.
the WIRU; eval uati ng whether the predeterm ned netric

has crossed a threshold; and changing the nobility

st at &, bas i uat.kng. , t s
S 21 B AR BT B, e of o
witedéss transmithreceios uhitt (WEREYD scontprésipgedet er mi ned

metric is.a count of a er ,of .tr _area updates
(TALgsfﬁEﬁnPaPﬁ@che’%tﬁ‘é‘O%F{%iOEE%Wr ng i ncl udes
det egfARinifg Wt riltedehet oPfhe WBRU;S greater than
the threshold; and said chang;na i ncl udes

t r anevaliatingyhetenkhrpredstermingf maspic hag grogseg athreshold; and
The A)}ﬁg% gEeplghig sttgtecﬂ%;eﬁ?oaéai(?’g‘?cg;ﬁh?ﬂ he current

nobi T e1s a’low no ity s
predeterm ned netric is a count of a nunmber of cell

e ol L0 RIS B LN IR gL, evaluat e
r esefirCidrostst idbitfatak it hasw tohébility kel d; and
the predetermined metric is a count of a number of tracking area updates
(TAUs) performed by the WTRU;
said evaluating includes determining whether the number of TAUs is
greater than the threshold; and
said changing includes transitioning the WTRU to a high mobility state.

29. The method according to claim 27, wherein

the current mobility state is a low mobility state;

the predetermined metric is a count of a number of cell reselections
performed by the WTRU;

said evaluating includes determining whether the number of cell
reselections is greater than the threshold; and

said changing includes transitioning the WTRU to a high mobility state.
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sai d changing includes transitioning the WIRUto a

hi gh nobility state.30. The nethod according to claim
wQ7008kEbei N the current nobility state i s a hP@hUS2008/003086

nobility state; the predetermi ned netric is a count of

a nugber pf ce [ .ne . the WIRU

sai d 'vallﬁ}é? ﬁlﬁ%h?({n%?cﬁg%gg&g? 2ar1ﬁ]1 %’f’ﬁgﬂé\%/%lerfﬁer t he

nunbghe @frréet mobitidg lseateiio athigls nhakiKtyt state;t he

t hreshol d; and sai,d changi ng includes tr nsi%ionin

g .
t he therpredstermiggd Hstme ds aseopnd of3g numpern gt ggly reselections
p&ﬁﬁﬁﬁgaﬁgthgv@tgbg127, wherein said eval uati ng
I nclu

des” exam ni ng WIRU posi ti oni ng nmeasur enent

r esusdaid. egduabingi indledes tdetersmining cgbether uvhier iR of cell
compri sing; amp ant.enna; transmtter/receiver
r%ﬁﬂ%ggpgagkgsg%ﬁ% %%ﬂgﬁ#%ﬂdaa?éporting function in
comMy4id @hhhgihgintludes itchrisiticisfg the WTRUeiovelow bility state.
reporting function configured to report information

about the WIRU;, a tracking area update function in

co mrgﬂl CathOfhethd c%@i'cﬂn% €PALIh R, WHEGA &1d eS @b ting includes
tracki'ng area update funétion configured toperform
examikingVEAREBpesitianing, measngementgeduwdts. i on function in
conmuni cation with said reporting function, said cel

resel ection function configured to perform cel

r eseg2ct i ARdreldgtran¥ihitid-epoive ind {WITRILDNEIm Prising:

conmuni cation with said reporting function, said WIRU
posi R @AY uncti on configured to determne the

VTR S8 8O &) Blnectdd 1d Baid IftenfgCOr di N tO
claim32, turther conprising: a nobility state
f unca ireportingfonetion inaonomunicatios with saéptransmitter/receiver, said

f Al id bi | i t N ' t
roR s e RO &Y EERTh PR RS, U |
a bagersdkihg @fed QpdaTNAGIEBNANPE&GRYUNICABIdN With said reporting

wi rel ess conmruni cati on system cogprising: .
function, said tracking area update function contigured to perform tracking area

updates;

a cell reselection function in communication with said reporting function,
said cell reselection function configured to perform cell reselections; and

a WTRU positioning function in communication with said reporting
function, said WTRU positioning function configured to determine the WTRU’s

current position.

33. The WTRU according to claim 32, further comprising:
a mobility state function in communication with said reporting function,
said mobility state function configured to monitor the mobility state of the

WTRU.

-29.



determining a nobility state of a wirel ess
transmt/receive unit (WIRU); setting a tinmer for the

wOERBKL2161 predet erm ned tine, the predeterm nePlCT/UR®08/003086
bei ng based on the nobility state of the WIRU, and

receLying,a tracking area .update framthe W on_ .
o Pt 1 oh BoathR i # B SRR s afis linging a1 wireless
comfluHiéfford HRtOAJEdIBptiSiagd: 35. The nmethod according to
claim34, wherein the tinmer is reset if the nobilit

st at determinjng\amrobidity state of aaviretpss transpil/receiye &Pﬁg()(’Y'BRU)?

cl ai Le} ' [ - : :
i oo AR (ot thE SR o rel@8Rhincd R, WP ERined
timae beidgbgsed on lthe mabdlityvdtetecofithe W RS Etanidng i ncl udes
setting.a tiner f h [ t ki 38,

S i Eaink sSe bef i s kT e Shueiiongr e
tinlé, WiRselehdihp $ha tinhdPahiditliz&AHe pHpdhd idad. st ate. 39.

The net hod according to claim 38, wherein three tiners
are set, one tinmer for each of a stationary state, a

I ow gg_bi l Tflé( motRof acc@ﬂﬁn@ tQ 'cﬂil?mr% WHer¥inth8Yfiner is reset if the
mobility state of the WTRU changes.

36. The method according to claim 34, wherein the timer is reset if the

WTRU moves into a different tracking area.

37. The method according to claim 34, wherein said setting includes

setting a timer for each assigned tracking area.

38. The method according to claim 34, wherein said setting includes

setting a timer for each mobility state.
39. The method according to claim 38, wherein three timers are set, one

timer for each of a stationary state, a low mobility state, and a high mobility

state.
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