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[0002] The present disclosure relates generally to communication, and more

specifically to techniques for supporting mobility for wireless communication.

II.  Background

[0003] Wireless communication networks are widely deployed to provide various
communication services such as voice, video, packet data, messaging, broadcast, etc. A
wireless communication network may include many cells that support communication
for many user equipments {(UEs). Each UE may communicate with a cell designated to
serve that UE. This cell is often referred to as a serving cell.

[0004] A UE may be mobile and may move throughout a wireless network. The UE
may be handed over from a serving cell to a new cell, e.g., if the signal quality of the
new cell is good and the signal quality of the serving cell is poor. The handover may be
achieved by performing a handover procedure between the UE, the serving cell, and the
new cell. It is desirable to perform the handover procedure as quickly as possible since
the signal quality of the serving cell may be deteriorating rapidly, and the UE may lose
communication with the wireless network if the handover procedure is not completed
quickly enough.

[0005] There is therefore a need in the art for techniques to quickly and efficiently

perform handover.
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[0007] In one design, uplink synchronization with a given non-serving cell may be
achieved via an access procedure. The UE may send an access probe to the non-serving
cell. The non-serving cell may receive the access probe, determine timing adjustment
for the UE based on the received access probe, and send an access response with the
timing adjustment to the UE. The UE may obtain the timing adjustment from the access
response and adjust its uplink timing for the non-serving cell based on the timing
adjustment.
[0008] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 shows a wireless communication network.

[0010] FIG. 2 shows a message flow for handover where a UE acquires uplink
synchronization with a target cell during a handover procedure.

[0011] FIG. 3 shows a message flow for maintaining uplink synchronization with
non-serving cells.

[0012] FIG. 4 shows a message flow for handover where a UE has acquired uplink

synchronization with a target cell before starting a handover procedure.



[0010] FIG 2 shows a nessage flow for handover where a UE acquires
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procedure. G 3 shows a nessage flow for mainta

synchroni zation with non-serving cells. [0012]FIG 4 shows a nessage
fl ow for handover where a UE has acqui r éd upl ink synchroni zation with
a target cell before starting a handover procedure. 3 [0013]FIG 5
shows a process perforned a UE for uplink synchronization and

b
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shows a prqgess. performed by a target/non-serving cell. [0016]FIG 8
shows an apparatus for a target/non-serving cell.
[0014] FIG. 6 shows an apparatus for a UE.

[0015] FIG. 7 shows a process performed by a target/non-serving cell.
[0016] FIG. 8 shows an apparatus for a target/non-serving cell.
[0017] FIG. 9 shows a block diagram of a UE and two base stations (or eNode Bs).

DETAILED DESCRIPTION

[0018] The techniques described herein may be used for various wireless
communication networks such as Code Division Multiple Access (CDMA) networks,
Time Division Multiple Access (TDMA) networks, Frequency Division Multiple
Access (FDMA) networks, Orthogonal FDMA (OFDMA) networks, Single-Carrier
FDMA (SC-FDMA) networks, etc. The terms “networks” and “systems” are often used
interchangeably. A CDMA network may implement a radio technology such as
Universal Terrestrial Radio Access (UTRA), ¢dma2000, etc. UTRA includes
Wideband-CDMA (W-CDMA) and Low Chip Rate (LCR). ¢dma2000 covers [S-2000,
IS-95 and IS-856 standards. A TDMA network may implement a radio technology such
as Global System for Mobile Communications (GSM). An OFDMA network may
implement a radio technology such as Evolved UTRA (E-UTRA), IEEE 802.11, IEEE
802.16, IEEE 802.20, Flash-OFDM®, etc. UTRA, E-UTRA, and GSM are part of
Universal Mobile Telecommunication System (UMTS). Long Term Evolution (LTE) is
an upcoming release of UMTS that uses E-UTRA. UTRA, E-UTRA, GSM, UMTS and
LTE are described in documents from an organization named “3rd Generation
Partnership Project” (3GPP). ¢dma2000 is described in documents from an
organization named “3rd Generation Partnership Project 2” (3GPP2). These various
radio technologies and standards are known in the art. For clarity, certain aspects of the
techniques are described below for LTE, and LTE terminology is used in much of the
description below.

[0019] FIG. 1 shows a wireless communication network 100 that includes an
Evolved Universal Terrestrial Radio Access Network (E-UTRAN) and a System.
Architecture Evolution (SAE) gateway 130. The E-UTRAN includes multiple Evolved
Node Bs (eNode Bs) 110. An eNode B is generally a fixed station that communicates
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certain attributes such as assigned radio resources, traffic and signaling channels,
protocol states, etc. The cell with which the UE has a link is referred to as a serving
cell. The UE may send data to and/or receive data from the serving cell via the
established link. In LTE, the UE does not maintain any link with any non-serving cell
and is not able to exchange data with any non-serving cell.

[0023] While in communication with the serving cell, the UE may periodically
make measurements for signal quality of other cells that might be received by the UE.

The measurements may be used to determine whether there is a better cell than the
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may then ses@rainkamsiiketintgmsante tOE thgedon tHeofeceived access probe and may
determine an uplink timing adjustment such that the uplink transmission from the UE is
properly time aligned at the target cell. The target cell may then send an access
response to the UE. This access response may include an access grant or denial, the
uplink timing adjustment for the UE, ete.
[0026] After completing the access/uplink synchronization procedure, the UE may
send a handover complete message to the target cell. The target cell may then send a

binding update message to the SAE gateway to inform the SAE gateway that the serving
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any cell to which the UE might potentially be handed over. The cells in the candidate
set may be identified by the wireless network and/or the UE.

[0030] The UE may periodically update uplink synchronization with one or more
non-serving cells in the candidate set. In one design, uplink synchronization update
may be achieved using an access procedure. For this design, the UE may send an access
probe on a random access channel (RACH) to a non-serving cell. The access probe may
include the identity of the UE, an indication that the access probe is for uplink
synchronization update instead of access request, and/or other pertinent information.
The non-serving cell may receive the access probe and determine the identity and
timing of the UE based on the received access probe. The non-serving cell may also
determine an uplink timing adjustment for the UE and then send an access response to

the UE. The access response may include the identity of the UE, the uplink timing
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one desi gnscivhg egtls meitoanatiyabmeyuadditionallpcthe aplinly syicEnizatign sigate jprocess
t he candid ' y on.zat | )
the T1E may guaralsd B R e BECHAERL T RER SGionBhal| B0} Bon
non- ser vi ngewvélg ellamthevdahthidate senon uslatkviynghroelzhtionlyelatde may per f orm

uplink syn i zation updat ased on any. one or any.conbj nation_ of
the foll ovﬁ%%i]l. : g tﬁﬁﬁiﬁwawwéﬂﬁe&ﬁffgﬁye fﬁ%é{oe wtb ARB AP oeh el
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with only non-serving cells wth”signal q Ity above a

t hr eshol d, synchronization update based on any one or any combination of the following:

1. Perform uplink synchronization update with only the strongest non-serving cell,

2. Perform uplink synchronization update with only non-serving cells with signal
quality above a Qy, threshold,

3. Perform uplink synchronization update with only non-serving cells with signal
quality above the Qy threshold for at least Ty, seconds,

4. Perform uplink synchronization update with all cells in the candidate set, and

5. Perform uplink synchronization update only if the signal quality of the serving

cell is below a Qyow threshold.

[0034] The UE may perform uplink synchronization update with only a subset of
the non-serving cells and/or whenever triggered by certain criteria/conditions, e.g., in
order to limit the load on the RACH due to periodic uplink synchronization with non-

serving cells. In one design, the UE may perform uplink synchronization update with



3. Performuplink synchronization update with only non-serving cells
with signal quality above the Qh threshold for at |east Tth seconds,
4. Perfoﬁﬁ?ﬁ@“ﬁﬁﬁmgynchronization update with all cel | sPFHUSHU7/067419
candi date set, and 5. Performuplink synchronization update only if
the signal quality of the serving cell i below a Q ow threshold.

[ 0034] The UE may perform uplink synchroni zation update with only a
subset of the non-serving cells and/or whenever triggered by certain
criterial cenkyi thegtrongest gon-sprving dedt (item i ahave).hdnloatheodesipe RAGHE dusy
to periodi | i nk..synchroni.zati on w.th .non- serving.cells.. ]n.one.
destgn. _t heeR ok B ATt AR or Sadhie irlh Pait For R eetlio, hviEE Siemg!
the strongesilitpeBoseti¢i O teebtold (@) aRG¥EInothdt RORLNEE UEShGNpertdith
UE may perform uplink synchronization uEdate wi th only non-serving

cel | (s) ha¥Phigk symgheanizgtian upgate Fotheonly dhaptrongsstaxmoteaving cellmng onlynf the
t A . (& be o
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qual ity of ahdtherséesigmghe &l nfigl pafdrel optitlh eyrdhrontiuties holdate(witk el non-

and 5). In yet another design, the UE may perform uplink ) .
synchr oni zé%/ri"ﬁllg EFE‘@%Qt Ravipa AigBal Gualibn-aBeys thisg Qeethreedldrang gy sif ghasignal

lity ab : Lo b i i I it
Jorvi ny conf i oF et SR P [BUAy BIX Gt st PEIEHORR" BPSL “HeDUE i
may al so pelsbgerfomplipinkk Synimonzaiicatpdare baschorothasededacatdidons.
iterial i_tions. 035] The UE be instructed b he wirel ess.
et wor kof TSI 1 T VB Tk DOAMSGHED SRt B RO R Ieyh R B EabT SiTich
update. The ﬁérf&}rﬁ@ﬁinﬂt@w@fﬂmimﬂé@d@fé "Fl‘féewi%lb%eife'h?o&%ﬁf%ﬂse@é%t &%réirf@éﬁa

factors such as | oading on the RA channel conditions of the ,

priority obaseHeonUrriogs dactqms suekaokding tonethe RA@H ehanmgl dvaditione of the UE,

[ Q. , l. d) wh i S.
neavi Py | o8Rdy oiR Qe Cel on slRiS b6 Erb Ak, B §ore Menbelr 5. (Ee

The sanme caid 8héy Bayel@ted)SaknftRE RAGCH WEmordReadill fiidemt whéd eV cRliel
be used for different UEs. Alternatively, the UE nmay sel ect the

criteria fopndifionshvary paic Hpvupite-nklhey prewe eriteriatnan bapesad for 0GB! or
general, tRgrdhn, Werpaelrhgj(? bR akifRAN DR %ﬁ{e%%@ivgl@g Sy IBQI et He

criteria for which to perform uplink synchronization update.

[00306] In general, the UE may perform uplink synchronization update with one or
more non-serving cells at any rate. The update rate may be selected to achieve the
desired timing accuracy for each non-serving cell being updated. The UE may use
single-carrier frequency division multiplexing (SC-FDM) for uplink transmission, as
specified in LTE, and may append a cyclic prefix to each SC-FDM symbol generated by
the UE. The cyclic prefix may preserve orthogonality in case of some drift in
synchronization. Hence, the UE may not need to maintain accurate uplink timing with a
non-serving cell. The UE may thus perform uplink synchronization update at a
relatively slow rate. In one design, the update rate may be fixed and selected, e.g.,
based on the highest expected speed of the UE. In another design, the update rate may
be configurable and selected, e.g., based on the current UE speed.

[0037] FIG. 4 shows a design of a message flow 400 for fast cell switching using
the techniques described herein. A UE may have established a link with a serving cell
and may exchange data with the serving cell via the established link. The UE may have

a candidate set of non-serving cells to which the UE might potentially be handed over.



nore non-serving cells at any rate. The update rate may be sel ected
to achieye t jred timng accuracy for each non-seryj ,

bei ng updi?é@s”’dfﬁzbu E may use single-carrier frequencyi%?@isgq%g)ﬂﬂm
mul tiplexing (SC-FDM for uplink transm ssion, as specified in LTE,
and may append a cyclic prefix to each 8C FDM synbol generated by the
UE. The cyclic prefix may preserve orthogonality in case of sone
drift in synchronization. Hence, the LIE may not need to _maintain
accurate ué]hp RME mayipaigodically rerivom-updink sy heanzatioTppdHE widhonetg gnore non-
perform uplink s hr.oni . ] pdat r jvely slowrate. In
one desi gn,SértVﬁlg %ggﬁtgggaﬁ&aﬁg?&’beégf ?Sx%éc%negealggf'ééct ed, e.g., based on
t he hi ghesfoosspect et sjgeatyoicriod®ally Enalenmasmidigntdési gpnaltqalipdanen-
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as descri bed above. 10038] The UE may periodically make measurenents

for signal oquas$ itawardfa emdhforselrivh tlgere ¢4 he uphuk smychsanzhtiannthes the remdover

report to the servin el]. If.the UE i.g not able to maintain uplin
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is no upli synchroni ion, over procedure"in’F

may be usednd Tdrgetselly nfag thel exdi@ygcdgipedlifine tiangs tditextdsiy EREeMhe target
report that there is a hetter cell for_the UE and maé initiate )
handover ofcch meayTassignoragio wspaeesend; Hpffietchamnals torffie WEandemae pugyads this

cell may t@%rﬁﬁ%tétﬁlﬁ?@ﬂ%@%e@@ﬁ’d@%éll.to the target cell, and the

target cell nmay return a handover response. The source and target
cells may 0039 exchlangersd cphladhan thehdransmitshe pertioattaxforoftidrhm thEhafddvser
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the handover conmmand t . andover conmand nmay convey the
radi o r esodimeshadlE hasapdricdlicalzmpditsd aplinlgnpbhiynizatien tvettydic terget celb the

t he UE and/ ot her. pertinent, information. Since the UE has .

ber i o cal 13F GRIACER (15 PHRoLy WHRoRT S a AR HToPHEE ar B ceselving e
TIE may skihpgnddi@r aesessd fBhi the SHRENLON dat UBNmAY 0Red W @andfveecomplete
recei ving the handover command fromthe source cell, the TIE may send

a handover mspgede shiarideges gell {oagknewiedegermplationtad thehaneayerd gkhe farget cell

compt et on g S ANEE T RS SRS PR 3o 2, ndis

t he UE may [0®108b] eAt ghewh rih MAGS. Lhadal;aBS$/E may be able to eliminate the access/
uplink synchronization procedure during the time-critical handover procedure by
periodically performing uplink synchronization update prior to the handover procedure.
The uplink synchronization update is not time critical and may be performed whenever
convenient. The uplink synchronization update may also be performed at a relatively
slow rate to avoid consuming excessive resources. By eliminating the access/uplink
synchronization procedure, the handover procedure may be performed more quickly,
which may result in higher handover success rate, improved performance, and greater

user satisfaction.



upl i nk synchroni zati on procedure during the tine-critical handover

pr ocedur riodically perform ng uplink synchronization update
prior to§¥ﬁémﬁ§ﬁaﬁger procedure. The uplink synchronizaFFBWSHﬁa@f%1%s
not time critical and nay be perforned whenever convenient. The
upl i nk synchroni zati on update nmay also b& performed at a relatively
slow rate to avoid consum ng excessive resources. By elimnating the
access/ uplink synchroni zation procedure, the handover procedure may

be perfor mfddbr e HF.chishowhvai designagl pawacass i N0 hregfoemed ddo ks for uplink
success rate, i NMpr.oV for e n reater. yser..satisfaction. ..
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UE nay nai feing o4lliand gayimainighl 5o ihs v6é semegreegceliind may nai ntain no
links with seri C : JBNBE i :
synchroni zé@gk vmit{%]éqg'zﬁ !‘1?%%?% rf%%g%ﬁﬂé@g%r}g\% ng élgﬁIJI%ﬁ 1g£§|t r?% flon-serving
conmmuni cat celh whildh ihheosenmidagon elvith ( Heoskrviipd )ceForfblogk 151K).  For uplink
synchroni zation with a given non-seryi n%élgel |, the UE may sendgg)n
access pr oPEIEPHEAOR SR BUER JoRSPIVIng Edle fireUE Mnaycicad 2 Reeqso REDCHP Sif
the non-sepyj! | L .00 R0l st t 1 €88tain timi
response, aﬁd@%gj&%ls‘%eul’ '? ‘g&ﬁ“ﬁr Ein{nhmte?%eﬁgé#gr tﬂethéng%éerpgllgﬁ%ﬁégﬁambg?én
on the ti madigstadnuétonetie. acTérs repomsey aatl sdjyserts @phmlu phiimg for the non-serving
synchroni zat i on i,n_ot her .manners. 4 he LI.E may autgnomously . .
T hare ootk Ao ach? BrEEEOGHTst rbip Derror Hi Braort b P Br Y apisn
based on aijt stheggbendcecei ved fromthe serving cell and/or the
non-serving cells. The UE may have a candi date set of non-serving

cel I's that [&H3] canbheiHEemay grtonamedes)e initigth aiplipk wggchpar2aom aghdhRerform
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first thresheolnd ceinl Thé UBsingp ahveqtiadnididateddet bhgorsSdrvinageledhbt &8 chedioves
a second threshald, etc., or based on_a conbination of criteria. The
LIE may ped@iorafopi dikedifany osifore uphinkpiehronization mithanbothe strongest cell
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[ 0044] The [firsE thveshopdronby ihstzandquadity 6fithensdrhimgsel 8 bedow @lskednd threblaslgettc.,

cell anong the at |east one non-serving. c , €.g., Wthout o
por f or m ng ChBRIkOR § AORILBRA LA GRITEHR %aeﬁh‘[_enwanﬁ%@ém wﬂiﬂfsc%ynehfeyl.za‘ﬂon
For the hand@ue aPlftedd h6n-stif Q‘éll;ﬁ%ﬁgﬁgég@ﬁ% égec‘l@é}ﬂf?ﬂe@fm{%&)mﬂ%ayhbe

fromthe serving cell and may send npl ete nessage to the

target cel lfixedddeanifignedble, Eeweeleatad baseddinftheJEmpesrtbssages may al so be

exchanged byde: UB! i L1° 3ndoxetsy LODARIEL G Rt stadPLflng
the at least one non-serving cell, e.g., without performing uplink synchronization during
the handover (block 516). For the handover procedure, the UE may receive a handover
command from the serving cell and may send a handover complete message to the
target cell. Additional, fewer and/or different messages may also be exchanged by the
UE for the handover.
[0045] FIG. 6 shows a design of an apparatus 600 for a UE. Apparatus 600
includes means for communicating with a serving cell via a link established with this
cell (module 612), means for performing uplink synchronization with at least one non-
serving cell while in communication with the serving cell (module 614), and means for
performing handover from the serving cell to a target cell among the at least one non-

serving cell, e.g., without performing uplink synchronization during the handover

(module 616). Modules 612 to 616 may comprise processors, electronics devices,



i ncl udes neans for comrunicating with a serving cell via a link
establis | is cell (nodule 612), neans for perf ' I K
synchron?’g(g?wg}r]i%&h at | east one non-serving cell whi lg&ﬁ\ygﬂm%&uﬁ
comuni cation with the serving cell (nodule 614), and neans for
perform ng handover fromthe serving cell to a target cell ampng the
at | east one non-serving cell, e.g., wthout perform ng uplink
synchroni zation during the handover (nodul e 616). Mdules 612 to 616
may conpri Badppisc deesss clettiopics oppnenongelei fagical CirTuiiar BEPECH efff-¢ &5, any
el ectronic e | ogical circuits, nenories, etc., or any

conbi nat i o%orﬁﬁlg?ptg&c}'fm%%%m FIG 7 shows a design of a process 700
perfornmed (048] t arfg€d./ helovwaes dedigh 684 brocthe70perfeietd g < akget/y-serving
perform uplink _synchronization with a UE, ,which may, be conmmuni catjng
with a ser¢#hgTeener-gaimgdell BRI UE ¥ @kvﬁmﬁhrp%a%wggwﬁgwg@hmay
(bl ock 712} (5ot a%a6HE Qth2AlkaRe cLiNSnd'RE BRINIHICHE Wi Y nbRSERNE &l
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based on t l#ocke@ &l eBoragymes®npratitig, tha mdnsenving nelhovgssceies ponsecspiprdbe

the timng_.adjystnent, to the. UE. The non-servi el |, may perf.or
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rate. [004g}ohReanPRmAVAddgssCRbponTBYyileint QB anflRURint b th'eJH.| Fné HeRD
the serving cell to the non-serving cell, e.g., W thout perform ng

upl i nk synetviogi gelt iroay wietfrm heplivk  dymohrapizatien hwtitlother UEbipodedigally) at a
For handover, thei nicima-tgervi ng cell may receive a handover request
fromthe sBFe\letﬁHnélS [#€send a handover response to the serving cell,

exchange si@mag|i ngriy Adn-dcieing Qe infag eefolm thanddvansf ek 10 MlogxXthe@briilLeell
UE, and receive a handover conplete nessage fromthe UE after

conpl eti ngta He Hanssvies cchdeitivwiput peENErng fglisk synehreriziionnwil A SE
may al so b n he. .NennSeE Vi | f.or the . !

o] o B ILREGRY: dRnRlnS S NB0GSL L b olos BRI L reccive o
t ar get / nonhsefovengqaedt | frorApipasating RODsdndcd bsteldvarasporsorto per §aaving rgll,

uplink synchronization with a UE at the non-serving cell, where the
UE may be E¥WHIES 88hRlHy Withihe squmg oy @eﬁransgrﬁcwﬁw egm?uﬁﬁca% Frgeive a

with the ngyfgcﬁjgw'HE @@k' mEdBE S Bhe) ,?%@@r Hﬁxﬂﬂl%tiﬁ@rtheoﬁﬂd%éﬂ Mdditional,

handover o omthe Sew ng ce to the non=serving cell,
e.g., W t héewerpadfoodiffergntuptssades syaycdlsobé eathiangediiyt thetnoe-seiEimicdlnfpr the
t he handov%rrécformdul e 814). Mdules 812 and 814 nay conpri se

processor s, 2%tk roni cs devi ces, hardware devices, el ectronics

conponent s $0d4(8fi CAFIEI § GHONS o dRIA b affdratus RVO ABY _aGtﬁ‘I@éi/ﬁlﬁ{-ééi’ﬂn% cell.
thereof. [0049] FIG 9 shows a bl ock di agram of a design of a UE 120
and eNode Bgpab0s &dndledes medrisdhr peyorbung nplis synkbrogistiemwithvwoUBfat the

the eNode Bs_ in FIG /. .On the lin data and.signal i ng to be sent
by LB 120 gy s teth sule (U g e e bR ARHIBL AR AR O 8o
i nt er | eavedymbiiniaties) GAHEL thdd Aen-88dinfcUEd h eho@ile B9 eshd( relins for performing
nodul at ed, channeli zed, and scranbl ed) by a nodul ator (MOD) 924 to

generat e obiepipveriofpbe WE: fiams fha sevingTRAtRI0 9B RRIySITER Condigi orithout

R g e T
Modules 812 and 814 may comprise processors, electronics devices, hardware devices,
electronics components, logical circuits, memories, etc., or any combination thereof.
[0049] FIG. 9 shows a block diagram of a design of a UE 120 and eNode Bs 110a
and 110b, which may be one of the UEs and two of the eNode Bs in FIG. 1. On the
uplink, data and signaling to be sent by UE 120 may be processed (e.g., formatted,
encoded, and interleaved) by an encoder 922 and further processed (e.g., modulated,
channelized, and scrambled) by a modulator (MOD) 924 to generate output chips. A
transmitter (TMTR) 932 may then condition (e.g., convert to analog, filter, amplify, and

frequency upconvert) the output chips to generate an uplink signal, which may be



12 transmtted via an antenna 934. On the downlink, antenna 934 nmay
receive i ignals transmtted by eNode Bs 110a a 3 ,
recei ver%ﬁwlé@% may condition (e.g., filter, anpli fegT#go Z(gﬁév
downconvert, and digitize) the received signal fromantenna 934 and
provi de sanples. A denpdul ator (DEMOD) 926 may process (e.g.,

descranbl e, channelize, and denodul ate) the sanples and provide
synbol estimates. A decoder 928 may further process

. . . e.g., .
dei nt er | eat@ngged srorentee Prben tes dowalinks apisansd Péﬂ/m%‘ rgesdrdepvnlink

data. Enco s r , l~at ar . {?@l,w% "
may be img%%g@éyﬁggtﬁégg%g%%(i:ﬁeiag%gff‘lé)go% ﬁeﬁéggr ni t's’ may fgz)yer&ﬁ‘orlt%ﬁn
processi ng(d.g, dtenrdagiife, Welilenchalowadbovdrechdodiggiye) ehegreceilBdRABignal from
E- UTRA, c¢dma2000, etc,) utilized by the wrel ess comrunication

S

et vor k. | BUSUEROLb A IO BB br SR ATFIDDIIE O PHREes(ca-
UE 120. COPEsrcPe{nll é,/ chRhiGi%8 Sld %dﬂ'ﬁge)?ilé%%rrﬂﬁésfﬁfd rg{?iﬁgg%fgbnﬁ%@tihﬂtes.AA

FIG 5 and/or other processes for t ni'ques descri erein.
menory 942 demyles 928 enagrfoghanprocate se.gndethttrkato rndJEedha6) tedymipl aftsmates

store uplink,timng, adj ustments for_ non-servi cells, 10051] Ea

Shode B 1188 D oot Pt o st el S e e g decoder
various funggipns vE o tORTHIH %?té Roddnt BrdRSsobED0. a TRBEOLY 9 Byt f@form
stores program codes and data for the eNode B, a transceiver 954 that

supports r auicessorgmmatcerdenasvith the e teemologyde 8., dSRANEdATR Ancdrasiffy,
unit 956 that ' ts comuni cation with other network entities such
as SAE gat 8&/8?91%'%%&5@&%%58&%1%%?8? n@%‘f?%f'or a target/non-serving
cel | may peygisoy m pA @eess!dHRodelsdriof) nfayadiec thedRedtionr@CES $BE Contrdlg/
t echni ques descri bed herein. [0052] Those of skill in the art would

under st and Prasg#sor A miryt 3lesh perferns pipsatssS(9aip 1HE . Sepidéaeptherdprasssery fanhe
f i £ dj . h ' i |
Ol o, Pt LA S Sl 00k B 088 hl SEREL R 0L AR e U

and chi ps tibaendmyy hBo krireugivdetningradiighmiits fonaorbevamgdetsri pti on my
be represented by voltages, currents, electromagnetic waves, nagnetic
fields or pMRL ci dachogedeaP Filemay iBeludn pr antraler/pipcessgr L¥hiah Reifarms

thereof . [ 00RRTRASSRoEkikhniRllch AHRRPUERPPEREICRY 95t Ak odHh progran

various illustrative logica , Clrcul
st eps descrodmcnidniatoforebt ebndevBt la transcalvey dS5dsthatesuppors radmayorbmunication
i npl enent ed

.as, e troni c hardware, conputer software, or L .
conb nat i oNGhE bR e BTIFg o (CRTRHG! 150 Lo P Bt Fomgui iopyvith
of har dwar gi1RRtheBAk Vet Rics WAbh QUSSAE! Séwaf 1968 CONRANRIHFoccRbPTKE, for a
nmodul es, circuits, and steps have beeh descri bed above generally in

terms of t kasget/monrserviimmedli myy peréarheprosess 900 imELG. drenidiarpthies pracgsses for the

i npl enent e s. har dwar.e ar software depends upon the particul ar
appl i cat i ogecgﬂlﬁuﬁse‘gﬁsgﬁbegg}%?”?'ai nts imposed on the overall system

Skilled arfagsans mehoskt MplskilERtthé Be viRse nhdestaddi et igo@dddtiol and sicaaiimg,
ways for each particular application, but such inplenmentation
deci si ons SRJAPEsHET BEng AR O revaiptn of diffiererigteahnpdopies ad tachuigigsheFor

scope of t @Qarﬁ;glg,s 8&95, ﬁ%&&dtf&ﬁb’,rc%mmands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.
[0053] Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
disclosure herein may be implemented as electronic hardware, computer software, or
combinations of both. To clearly illustrate this interchangeability of hardware and
software, various illustrative components, blocks, modules, circuits, and steps have been

described above generally in terms of their functionality. Whether such functionality 1s



[ 0054] The various illustrative |ogical blocks, nodules, and circuits
descri bed. i tion with the disclosure herein may I-ap ng.ed
or perfog%ég%ﬁa%ﬁ&a gener al - pur pose processor, a digit &@E@H?Pﬁgb
processor (DSP), an application specific integrated circuit (ASIC), a
field programmabl e gate array (FPGA) or bt her programabl e | ogic
device, discrete gate or transistor |logic, discrete hardware
conponents, or any conbination thereof designed to performthe

functions HeRIEFFREY asehasware o SHEVHE- FEPSs 8PP b P3BICUlRR)2PBECagion and
M CroproCegsoly oBifrainfl | %ﬁ?dr %IF Fl‘%?&\;e\lﬁl 33}5@?11.p@Qﬁlﬁé?z?ﬁsaﬂ?%agﬁrenﬁ%ent the

conventi ona? rocessor, m crocontro or st
machi ne. Adgscabed Sotictivaylitgl 810 v ingrpaggefot echchspaticdnbiapgiidaton,obut such
conputing devices, . a conbination of a %&P and a m groproc ssor,,

e.dg.,.
a plural i t&}n%‘f:mﬁiﬁé?l%‘b%@’dé@%ls ulgy et be ifisFRICH Asopgiag & Bergriue from the

conj uncti ogeape bR R JraRnCtGosi@8. @ny other such configuration.
[ 0055] The steps of "a nethod or al gorithm described in connection with

t he di scl ofd5d] herBienvartps bBustrabwelilegicali bledtsl yddnldsarativaireyitsi deseribed in

sof tware nmodul e.executed, by a processor, or .in onmbi pati on.of the
Do, A Sof ¢ BTSRRI e ety BATFR TR rorted SEpP IREmEn g ecigheral-
menory, EPRGMoSEPRICYssor BRREVAI NG Sl ?)rocre%k SDSP$ anh@pficalichKspedific integrated
renovabl e di sk, a CD-ROM or any other form of storage nedi um known

in the art cirpnit eX&p) afipldprogtgenatbel igaim drey dbBplledriagherieogremomblologic

such that the processor can read.information fr n ite
o or e ofCel” FRERE0 R0 LSRR M BBl HR P08 itnoRents, g any
medi um may chabinati @g tkedf QebizBe D EOPOFSRH thel ARCHGBCESEAbedadeinhneA general-

storage nediummay reside in an ASIC. The ASIC nay reside in a user
termninal . PHPOPePIRPESSPIVERY Do a MigEPincesas Syt nthe altpraativee thequospssnr apdy be

may reside, c&i\%ﬁ{i&{aﬂ)&?ﬁ%%pe&hﬁoﬁé} ﬁlié{‘ﬁ%nnto%fﬁo?gtate hgglgﬁ%Tgxﬁ rOCESSOr

previ ous description o disclosute 1s provided to en

per son ski hlagdldorbetiglamtdntddoasraadoentonatisaefichmpdiisedosees ge.g. Varombmation of
nodi ficati OnhStPo the disclosure will be readily apparent to those
skilled in2t MSFardnd gndMCHPTER¥NT @ phlPrditp| s THEFIRReESIEh e ORC nBY Bare

appl i ed to.otRelY@bisah kelgganeﬁo&lmﬂ{ a BRPaLL, BYalky St Ken %&ifgg}frat%.
scope of the disclosure. Thus, the disclosure I's not Iintended to be

limted tol@l?6] exdlip esparnd a Imethediagnsalgdethor idesulibadrisi cormgttions with e

cccorded Lle Mot SERE ConRUsL STttt 1 RO Rl AeLBh o o
by a processor, or in a combination of the two. A software module may reside in
RAM memory, flash memory, ROM memory, EPROM memory, EEPROM memory,
registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium
known in the art. An exemplary storage medium is coupled to the processor such that
the processor can read information from, and write information to, the storage medium.
In the alternative, the storage medium may be integral to the processor. The processor
and the storage medium may reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the storage medium may reside as
discrete components in a user terminal.
[0056] The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the spirit or scope of

the disclosure. Thus, the disclosure is not intended to be limited to the examples and



15 CLAI M5 1. A user equipnent apparatus conprising: at |east
one proc f ured to communicate with a servin
detePningaég@ﬂﬁ?gkégltlate upl i nk synchroni zati on mnt% gf*#ég?P”@ﬁg
non-servi ng cell, to initiate uplink synchronization with the at

| east one non-serving cell, to perform Iplink synchronization with at
| east one non-serving cell while in conmunication with the serving
cell, and to perform handover fromthe serving cell to a target

cel | anmongdesignsadesrabust hegp@ bnissterky agpordsd the grides %%F?ﬂsé%%l"éﬂ&l e

the at |lea apparatus of claim1,

wher ein thghgﬁﬂgggé?&%%zﬁ%ﬁggégg%?&%gwggﬁf|gured to maintain a |link

with only the serV|ng cel | and to maintain no links with the at | east

one non- serV|n? cel | The apparatus of claim1l, wherein the
o]

at | east 05[1@55 cewTI§%¥M&Pr@ to perform handover fromthe

serving cell to the target cell w thout perform ng uplink

synchroni zati on during the handover. 4. The apparatus of claim
1, wherein to performuplink synchronization with the at | east one
non-serving cell, the at |east one processor is configured to send an
access probe to each non-serving cell and to receive an access
response from each non-serving cell. 5. The apparatus of claim
1, wherein to perfolin uplink synchronization with the at |east one
non-serving cell, the at |east one processor is configured to obtain

timng adjustnent fromeach non-serving cell and to adjust uplink
timng for each non-serving cell based on the tim ng adjustnent
received fromthe non-serving cell.



16 6. The apparatus of claim1l, wherein the at |east one
processor is configured to performuplink synchronization with only a

strongest cell in a candidate set. 157" The apparatus of claim1,
wherein the at | east one processor is configured to perform uplink
synchroni zation with each cell in a candi date set having signal

gqual ity above a predeterm ned threshol d. 8. The apparatus of
claim1, wherein the at |east one Prege fMSiS configured to perform
uplink synchroni zation with the at | éast one non-serving cell if
signal quality of the serving cell is below a predeterm ned

t hr eshol d. 9. The apparatus of claim1l, wherein the at |east

one proceSsor i$- confupar epBeBEPPBATS APNPAKDSyYnchr oni zation with

each cell in a ngdli t A ignal quality above a first
threshol d and i ﬁg%ﬁ%ﬁ@égﬁsﬁ%n@%ﬁ?ﬁe serving cell is below a second

t hreshol d. 10. toltiemapipiastatith .0derdh@tdn, 1, wherein the at | east
one processor is configured to performuplink synchronization with
the at |east one nont%gﬁtwwged*é}m eeinitisgg ealink, sychepnizagign (vt kegst one
rate. 11. The ¢ of claim 10, wherein the predeterm ned
rate i s based on gg)fliasgrrg?%%&g%eed of the apparatus. 12. The
appar atus of cl ai m 1lfo infteatecuplirkisgneltrohieatiin woitetherao tastsome nos-serving cell,
configured to receive a yplink synchronization update trigger from
the serving cell or E%@e%*?mr é‘&gﬁgéﬁﬁch%%-z%t@’v?” delepst pfdnemSHEILOTH

upl i nk_synchr onizat kPfilintbichii B HRASHiANGINGRY Serving cel | in

response to the uplink synchroni zation update trigger. 13. The
appar atus of cl ai m 1to wrénei hantdowerafrothehs teroimg gelldoestoget icsll among the at
configured to aptgononously initiate uplink synchronization with the
at |east one noffa¥dgiRgservisg cellband "1, The apparatus of claim 1,

wherein the at }easior006uéPRaas af lehs oi®ploceidbed to send a
measurenent report to the serving cell, the neasurenent report

i ncludi ng measurenents for a set of cells and an indication of

}[/\hhgt 2:: upl i nk sync h'i"ﬁ@ ! z%p%ta%a% 0¥ él%?r'l el\f e%h];:l%{n GRE hat Ofeaéthgné: eplr!:)geséorf' 18
configured to maintain a link with only the serving cell and to maintain no links with the

at least one non-serving cell.

3. The apparatus of claim 1, wherein the at least one processor is
configured to perform handover from the serving cell to the target cell without

performing uplink synchronization during the handover.

4. The apparatus of claim 1, wherein to perform uplink synchronization
with the at least one non-serving cell, the at least one processor is configured to send an
access probe to each non-serving cell and to receive an access response from each non-

serving cell.

5. The apparatus of claim 1, wherein to perform uplink synchronization
with the at least one non-serving cell, the at least one processor is configured to obtain
timing adjustment from each non-serving cell and to adjust uplink timing for each non-

serving cell based on the timing adjustment received from the non-serving cell.



15. The apparatus of claim1l1l, wherein to perform handover the at
| east one processor is configured to receive a handover command from
the serving cell and to send a handoverl&onpl ete nessage to the
target cell. 16. A method performed by a user equipnent,
conprising: co nicatfing with a_.serving cell: et ermi ni ng when
S0 T i t1 ate upl Pk SPHEHATSRIE: PorGHT ot PEks 66 (ot Gl Grigsser

cell; a &Bﬁﬂ%@:&éd% ﬁb@fo&ﬂ!ﬁp‘?ﬁﬂﬁ% hARbAS oAy M byl D&rHeedt QR lin A@ndidate
non-serving cell; performng uplink synchronization wth at |east one
non-servi ngetcel | while in communication with the serving cell; and
perform ng handover fromthe serving cell to a target cell anong the
at | east one non-serving cell. 17. The method of claim16,

wherein the perforn e WhphitfusS YACALRNT Z alvhRinVthd) & NRadt oh®3BbceORR is
non-serving cell conprises sending an access probe to each .
non- ser vi ngendidured grppriosmeiplinkgyashregizaiingn wisk geeiseclf inoprcanledate set having

non-serving cell ... 18.. The. h f claim16, wherein the
per form ng%%ﬁiqﬁﬁlltgfhgw%erggtteplalﬁlg%}fr%%? e at | east one non-serving
cell conprises obtaining timng adjustnent from each non-serving

cell, and adjusting uplink timng for each non-serving cell .
based on the ti&ing A8 uEPAEHS ©Ecdriibd ,f WBMeithdht G- lasty PRy rEegessor is

19. A user c&ﬂ%ﬁf&?{&t p&%rlﬂ;lﬂl% S%’B&H’Bhl%lﬂﬂ'gl with the at least one non-serving cell if

signal quality of the serving cell is below a predetermined threshold.

9. The apparatus of claim 1, wherein the at least one processor is
configured to perform uplink synchronization with each cell in a candidate set having
signal quality above a first threshold and if signal quality of the serving cell is below a
second threshold.

10.  The apparatus of claim 1, wherein the at least one processor is
configured to perform uplink synchronization with the at least one non-serving cell

periodically at a predetermined rate.

11.  The apparatus of claim 10, wherein the predetermined rate is based on

estimated speed of the apparatus.

12.  The apparatus of claim 1, wherein the at least one processor is
configured to receive a uplink synchronization update trigger from the serving cell or
the at least one non-serving cell, and to perform uplink synchronization with the at least

one non-serving cell in response to the uplink synchronization update trigger.

13. The apparatus of claim 1, wherein the at least one processor is
configured to autonomously initiate uplink synchronization with the at least one non-

serving.



means for conmunicating with a serving cell; means for

determ ning when to initiate uplink synchronization with at | east one
non-serving cell; 18 neans for initi atl%g upl i nk synchroni zati on
with the at | east one non-serving cell; means for performng

uplink synchronizati with at | east. one non-servin ell while in_ .
communi cat i on \MII%h tﬁgf’ saé’rp%aﬁtf‘ 8&@?“%\ g Waerem ﬁ]é%r?g ]%Bﬁl P FEPFEHG 1
handover feaifigu®l &esentiNOnetdurerhéntdepdt ﬂ?%hecﬁr&ingf@m,gthbhﬁea@,{xreh@ﬂﬁ}eport
one non-serving cell. 20. The apparatus of claim 19, wherein

t he means fnstudpeg favaginsments| forka ssehcr esllsz and om wdiertioneohrwhediest vk
non-serving cell .c Fises ns._f,or..sendin n_access probe to each
non- ser vi ngyrgﬁ{qn}zaglﬁ}éisr%:gﬁgﬁgqr e?%%fitf)? A 15&% ﬂécsc?gss response from

each non-serving cell. 21. The apparatus of claim 19, wherein

t he means for perfornm ng uplink s%gghroni zation with the at |east one
non- servi ng cel 1Sconphe separpa Rt chin lopthgran HyPerdimbandayerstheahicast g

each non- Sﬁfo\&ﬁgr ?seé(;ﬂﬁgﬁ{%(a to receive a handover command from the serving cell and to

send a handover complete message to the target cell.

16. A method performed by a user equipment, comprising:

communicating with a serving cell;

determining when to initiate uplink synchronization with at least one non-
serving cell;

initiating uplink synchronization with the at least one non-serving cell;

performing uplink synchronization with at least one non-serving cell while in
communication with the serving cell; and

performing handover from the serving cell to a target cell among the at least one

non-serving cell.

17.  The method of claim 16, wherein the performing uplink synchronization
with the at least one non-serving cell comprises
sending an access probe to each non-serving cell, and

receiving an access response from each non-serving cell.

18.  The method of claim 16, wherein the performing uplink synchronization
with the at least one non-serving cell comprises

obtaining timing adjustment from each non-serving cell, and

adjusting uplink timing for each non-serving cell based on the timing adjustment

received from the non-serving cell.

19. A user equipment apparatus comprising:
means for communicating with a serving cell;
means for determining when to initiate uplink synchronization with at least one

non-serving cell;



means for adjusting uplink timng for each non-serving cell based on

the timng adjustnent received fromthe non-serving cell. 22.
A processor-readabl e nmedi um i ncl udi ng i structions stored thereon,
conpri si ng: a first instruction set for directing conmuni cation

by a user equipnent with.a .servi.ng cel.l;: . . cQ instruction.
ont “tor det orm FERt by P08 abhlR sosrtnizationn i R AL Fab ol Pikeine
synchroni zggi;on with at |east one non-serving cell, athird
instruction set for initiating by the user equi pment uplink )
synchr oni zat i onmgiashfor mérfatmmsal@{mb AEnchemizasionivith ddeast gae npgserving cell

per form ng L i / i I o t ast one non-serving cell
while in c%@ﬁhl‘;]ééoéﬁﬁ%g%%&?@h&%I(tah%s@gw&ﬁ&é:%eﬁc34143; and a fourth

instruction set nfegiis fepbAoAhiAgG haadwey donf thevetvirey Gl tviangrgeektl] tfodg the
target cell anong the at | east one non-serving cell. 23. The
pr ocessor - PdgarhBneneserviResellcl ai m 22, wherein the third instruction
set conprises: 19 a fifth instruction set for sending an
access probe to each non-serving cell, and a sixth instruction set

for receiving af0acc&hs appapaunse daiamleasheraonisemeng el performing uplink
24. The proce sor-r,eada@lstﬁ medi um of claim 22, wherein the third

i nst ruct i ofYTEBIONZSHAR Paldhe at least one non-serying cAll FHEPREEL i on set for

obt ai ning tim ngadi fé§§é}$lﬂ{g I QLI RA dﬂ—%iﬁ@}béﬂ, agfd

a sixth instruction set tor adjusting uplink timng for each
non-servi ng cel mebasted repaivitpeart darkssgespdpsesiion each mesevedg £elbm t he
non-serving cell.
21.  The apparatus of claim 19, wherein the means for performing uplink
synchronization with the at least one non-serving cell comprises
means for obtaining timing adjustment from each non-serving cell, and
means for adjusting uplink timing for each non-serving cell based on the timing

adjustment received from the non-serving cell.

22. A processor-readable medium including instructions stored thereon,
comprising:

a first instruction set for directing communication by a user equipment with a
serving cell;

a second instruction set for determining by the user equipment when to initiate
uplink synchronization with at least one non-serving cell,

a third instruction set for initiating by the user equipment uplink synchronization
with the at least one non-serving cell and for performing uplink synchronization with at
least one non-serving cell while in communication with the serving cell; and

a fourth instruction set for performing handover from the serving cell to a target

cell among the at least one non-serving cell.

23. The processor-readable medium of claim 22, wherein the third

instruction set comprises:



25. An apparatus conprising: at |east one processor configured to
perform uplink synchronization with a user equipnment (UE) at a
non-serving cell, the UE determ ning wh to initiate uplink
synchroni zation with the non-serving cell, initiating uplink

synchroni zation with_t non-serving cell.. comunicating wth a ,
sarving cerl and nof TONASHRERE 10 tor Enciweh B euchirbgo Sap ndhsgrvins
to perfor mélnndewayix finduetidEsdt oM deai@ing VA cdgs GedpbndcOfré@ach non-serving
non-serving cell w thout perform ng uplink synchronization during the
handover; &#H a nenory coupled to the at |east one processor.

26. The apparatus of claim25, wherein to performuplink

synchroni zation with the UP, the at |east one processor is configured

to receive an aggessThE Op@ctdsomdalisbléPmetliandedferdudime 22| niwhgrein the third
adj ustment for the UP based on the received access probe, and to send

an access FBYBIHISCHFIRPHSE ti ni ng adj ustment to the UP. 27.
The apparatus of cl aj : i Q..t . | 4 F¥y | }
configured to perforhﬂ%p Fﬁéﬂ§§ﬁ£ﬂ?gﬁfgg%ygﬁga%Fﬁggﬁg&@ﬁﬁger|ogﬁgh ?@
at a predesevimgrel; andt e. 28. The apparatus of claim 25,

wherein to perform handover the at |east one processor | s configured
to receive a handovef S}%Jaa%%w_cﬂ%ﬁ?ttfﬁé adpABPIE TIRgo!08 EHEP &Og—éﬁmg
handover regponse oh %éthﬁang%@ﬂsﬂgelﬁ dckive@Rdni e ﬁlsﬁ.%eeoﬁqc%acehandover

conpl ete message fromthe“UP after conpleting the handover.

29. A nethod conpri sing: perform ng uplink synchronization with
a user equipnen?ﬁ(UE) at _a pon-serving cell, the UP determ ni ng when

toinitiate upl Pk sYRARPHAISELLTEHSMBL h t he non-serving cel |,

initiating upli Biesy BROpRRESSE tifigntddh t he non-serving cel I,
comuni cating with a serving cell,” and not communicating with the
non-servi ng cel | ; antp perform uplink synchronization with a user equipment (UE) at a non-

serving cell, the UE determining when to initiate uplink synchronization
with the non-serving cell, initiating uplink synchronization with the non-
serving cell, communicating with a serving cell, and not communicating with
the non-serving cell, and

to perform handover of the UE from the serving cell to the non-serving
cell without performing uplink synchronization during the handover; and

a memory coupled to the at least one processor.

26.  The apparatus of claim 25, wherein to perform uplink synchronization
with the UE, the at least one processor is configured to receive an access probe from the
UE, to determine timing adjustment for the UE based on the received access probe, and

to send an access response with the timing adjustment to the UE.

27.  The apparatus of claim 25, wherein the at least one processor is
configured to perform uplink synchronization with the UE periodically at a

predetermined rate.

28.  The apparatus of claim 25, wherein to perform handover the at least one

processor is configured to receive a handover request from the serving cell, to send a



perform ng handover of the UE fromthe serving cell to the
non-serving cell w thout perform ng uplink synchronization during the
handover . 30. The nethod of clai#d 29, wherein the perform ng
upl ink synchroni zation with the UP conprises receiving an access
probe fromithe UP, determning.timnn dj ustnent f.or the based @n
Phe recel viirdbegss e loah? shdingat g8 ke latlony Blos shBaldly PRSFR ROm
timng adj uptEafted @nigl@ingithe handover. 31. An apparatus conpri si ng:

means for perform ng uplink synchronization with a user equi pnment

(UP) at a non-serving cell, the UP determ ning when to initiate
upl i nk synchronbgati qﬁ@hwc&ﬁgrisrlﬁ’ -serving cell, initiating uplink
synchroni zation"w th e non-serving cell, comunicating with a

serving cell, apeffating opininiytiakiontranodn Wwitheuseoeqs@nstit(UES @t & nodBehving
means for perform ngﬁhandpver of the UP fromthe serving.cell to the

non- ser vi n§elbdhe Uk defeminisgrwhsmmionigitisn pallakspnelpsization itk the npwrgeHe
hand . -el.ai i
por for i g5l nitiptis il QAP il Bhter I, BorblinRAIow IR

recei vi ng asrvageelsandrmobeorfimanichtives WL the non-sergageell, and det er m ni ng
timng adjustnment for, the UP based he received cess probe, . and
means for sendi Hal'f%fﬁll%%é‘é%‘g"ﬁég cSl?f‘ngnEm}fPW theServIng ﬁ@féfajﬂaﬁsgﬂ%ﬁmn@ cell

the UP. without performing uplink synchronization during the handover.

30.  The method of claim 29, wherein the performing uplink synchronization
with the UE comprises

receiving an access probe from the UE,

determining timing adjustment for the UE based on the received access probe,
and

sending an access response with the timing adjustment to the UE.

31.  An apparatus comprising:

means for performing uplink synchronization with a user equipment (UE) at a
non-serving cell, the UE determining when to initiate uplink synchronization with the
non-serving cell, initiating uplink synchronization with the non-serving cell,
communicating with a serving cell, and not communicating with the non-serving cell;
and

means for performing handover of the UE from the serving cell to the non-

serving cell without performing uplink synchronization during the handover.

32. The apparatus of claim 31, wherein the means for performing uplink
synchronization with the UE comprises

means for receiving an access probe from the UE,

means for determining timing adjustment for the UE based on the received
access probe, and

means for sending an access response with the timing adjustment to the UE.



21 33. A processor-readabl e nmedi umincluding instructions
stored thereon, conpri sing: a first instruction set for
periodically perform ng uplink synchro ation with a user equi pnent
(UE) at a non-serving cell, the UE determ ning when to initiate

upl i nk_synchr onggat i an i ik Bganap- S8V Indlihe OB Norb! hBon,
synchroni zation With t Re non- servi ng cel , cormu cating wwth a
serving cektémponguni cating with a serV| ng cell, and not

conmuni cat i ng W t t.he nan-ser secon
instruction set 2f#t 15%?%@8%8#9%% %arHYoHergql?éllfl@ﬁl%rﬁyflﬂgo%lé?t\‘ﬁ%ﬁﬁh a

cell tot hﬁsé?cé ﬁfe}ﬁ (glgl%)ceﬁlz{qnd’ﬂ oYL cegrheUR H&eHlﬁhin%kwhen to initiate uplink

synchronlzatlo ur|n andover’.
pr ocessor - sgwtaiiztine dvitnmtef nal-sirnng eliwhetiging tllbimkf smvshrommtwmcmﬂo the
set conprises athird instruction .set for receiving.an. acc r.obe

From the URO™seving ceflCompamiaiing Bt  sHvias o o CHRPA D € rorying ocll

adj ust ment af PhoticBRindmiaaE KidNhé Hen-E&ERL N, Adcess probe, and
fifth instruction set for sending an accCess response with the tim ng
adj ust ment to theecagEd instruction set for performing handover of the UE from the serving cell

to the non-serving cell without performing uplink synchronization during the handover.

34.  The processor-readable medium of claim 33, wherein the first instruction
set comprises

a third instruction set for receiving an access probe from the UE,

a fourth instruction set for determining timing adjustment for the UE based on
the received access probe, and

a fifth instruction set for sending an access response with the timing adjustment

to the UE.



