ENHANCED MOBI LI TY SUPPORT FOR W RELESS COVMUNI CATI ON

[ 0001] The present application clainms priority to
wee@vigisonal U.S. Application Serial No. 60/ 79BCTDVS2007/067419

entitled "Enhanced Mbility Support for LTE " filed

April 25, 2006, assigned to the assignee hereof and

i ncorporated herein by reference. BACKGROUND I . Field

[ 0002] The present disclosure relates generally to

conmuni cati on, and nore specifically to techniques for

supporting T!!-
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services such as voice, video, packet data, nessaging,
broadcast, etc. A wireless comunication network may
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referred to as a serving cell. [0004] A UE may be
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poor. The handover may be achi eved by perform ng a
handthmdprocedure betmeen the UE, the serving ceI
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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.



candi date set of non-serving cells that are candi dates
for handover. The UE may nmaintai n uplink
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the candidate set, without having to maintain |inks

with any of the non-serving cells. One non-serving

cell with which the UE has maintai ned uplink

synchroni zation may be selected as a target cell for
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handovér. [0014] FIG 6 shows an apparatus ‘for a UE.
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.



[0015] FIG 7 shows a process perfornmed by a
target/non-serving cell. [0016] FIG 8 shows an
wappanzmsas for a target/non-serving cell. [001F¢T/BS1807/@7419

shows a bl ock diagramof a UE and two base stations
(or eNode Bs). DETAI LED DESCRiPTI ON [ 0018] The
t echni ques descri bed herein may be used for various
Wi rel ess comuni cati on networks such as Code Divi sion
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arity, certain aspects of 't ni ques are
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0L et PERT B ORmED. Ses S TR A "and] g are part of
gggggfﬁ%%{%gtg t‘[%?e%ﬁlﬁluﬁﬁaﬁoﬂ\@%er@(Uﬁ’lms € 08k aletRBvoRflion (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 wircless 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



etc. Each eNode B 110 provi des communi cati on coverage
for a particular geographic area and supports

w@ormzisemt i on for the UEs | ocated within the POWESHYT067419

area. SAE gateway 130 couples to eNode Bs 110 and
provi des coordi nati on and conyrol for these eNode Bs.
SAE gateway 130 nmay al so originate and term nate
nmessages for certain procedures. [0020] UEs 120 nmay be
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[0022] In LTE, a UE may have a single link with a single cell at any given moment.
A link is a communication means between two entities and may be associated with
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



[0023] Wile in conmunication with the serving cell
the UE may periodically make neasurenents for signa
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UE. The neasurenents may be used to determ ne whet her

there is a better cell than theserving cell. If a
better cell is available and/or if the signal quality
of the serving cell is poor, then the UE may be handed
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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, etc.

[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



properly tinme aligned at the target cell. The target

cell may then send an access response to the UE. This
w@ewesgrspesponse may i nclude an access grant oPCHESL0A7/067419

the uplink timng adjustnent for the UE, etc. [0026]

After conpleting the access/uglink synchronization

procedure, the UE nmay send a handover conpl ete nessage

to the target cell. The target cell may then send a
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[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



[0030] The UE may periodically update uplink
synchroni zation with one or nore non-serving cells in
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3. Perform uphnk synchronization update with only non-serving cells with signal
quality above the Qg 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 Qjow 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



synchroni zati on update based on any one or any
conbi nation of the follow ng: 1. Performuplink
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non-serving cell, 2. Performuplink synchronization
update with only non-serving gells with signal quality
above a Qh threshold, 3. Performuplink

synchroni zati on update with only non-serving cells
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servin falls bel ow t he Qowthreshold(lterrs 1
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n |
8] DLy TR FACAR, KREH 5 A hePY ABRE R U chann
addiittuilsyvary rhdre ﬁmgryaletdqualhlet gama:f cﬂiﬂaﬁa Sﬁwaaglsecelfbr all UEs or
falls below the Qow threshold (itens 2 and 5).

fialprent sHtepidrmyr Pﬁ UpRd fok deffgrenty $ z AeBRtdYate lﬁ%éw ‘Select the
I UE may be

?iﬂtse{nrl %t e]ﬁalt){oe‘%eh q‘?ﬂh%kﬁ{ynﬁ{eotn[\}\%géégpa—{iﬁe cri t)éri a for
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&&%Htth’ﬁhﬂ? REubbe f&E@acﬁrﬂdﬂ[sie?\MngfceH hRiddEupftd. TRE UE may use
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pingleeatricirfde@engy dbyssiae hedmré@mg\ﬁﬁéﬁ -KIWd) RACHPDlirtk fremsanission, as
T e R TR L
ﬂie' UBES, THer c;ﬁhlﬂccfA?rl’eﬁﬁt may i fréder e BRMo@alseeh fc@se of some drift in
di fferent UEs ternatively, the UE nay sel ect the
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.



criteria for which to performuplink synchronization
update. [0036] In general, the UE may perform uplink
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cells at any rate. The update rate nmay be selected to
achi eve the desired timng acqguracy for each
non-serving cell being updated. The UE nmay use
single-carrier frequency division nultiplexing
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synchroni zati on, then the handove rocedure in. FIG 4 .

FrAisD el e b Bvertob e ioahs Ve & egripefigjent information,
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handover procedure in may "be used. The serving
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here is a better cell for the JUE d my ipitiate
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[0040] As shown in FIGS. 2 and 4, the UE 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.



and target cells may then exchange signaling to
transfer context of the UE. The target cell nmay assign
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provide this information to the UE via the source
cell. [0039] The source cell ympy then transmt the
pertinent information in the handover command to the
UE. Thi s handover command nay convey the radio
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for uplink synchronization and handover. The
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mal ntal n no
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i nk nchronlzatlon th.a east one non-servi
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5 BN EL e, 23 bl G HLADhp e on i
tha&aR@dved EI¥EINY16). 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,



cell based on the timng adjustnment. The UE may al so
perform uplink synchronization in other manners.
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synchroni zation or may performuplink synchronization
based on a trigger received frjomthe serving cel

and/ or the nonserving cells. The UE may have a

candi date set of non-serving cells that are candi dates
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the handover procedure, E may receive a handover
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design of a process 700 perforned
n@r-g@t/mgmlls evhgrenthecEEl mayTihe cmnnstecatmlggwdbla sqrampg cell and not

T R R R T SRR N T e
BSTIeVR 6AtthO QUMM frbint the §@%ing e&e\l’ll RY tE€ldon-serving cell, e.g., without
performing uplink synchronization with the UE during the handover (module 814).
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



(bl ock 712). For synchronization, the non-serving cel
may recei ve an access probe fromthe UE, determ ne
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access probe, and send an access response with the
timng adjustnent to the UE. {phe nonserving cell may
perform uplink synchronization with the UE
periodically at a predeterm ned rate. [0047] The
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FIG 9 shows a block diagramof a design of a UE 120
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b@@@ré@énﬁé@mtﬂg'll{ny of a variety of different technologies and techmques. For
example, data, instructions, commands, 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 is
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woul d understand that information and sjgnals may be,
F’éﬁf?@@é?ﬁ@‘é@ 1y §‘i’%@ncélﬁ9 vgth &Dy R cpiss or gry Qihﬁfffsé%?ﬂn iguration.

F RSt Fol O L5t ANGrt @‘}%ﬁh&ﬂj %? gﬂtthﬁx AR Bed qﬂt @%nlntecst}on with the

uctions, conman Ion, signals,
éydbmhshmandmahbpsmmbabddayﬁbenﬂmﬁbmﬁnaedsbﬂm@ughomﬂeemxumd

he above descripti e re rese ted by voltage
VAT REAESSOTe PR T A % q%&bg ?gla%/q @o&gle&pay reside in
RAM irfdrSry, QRN Aoty OB RlenfoRy tmt@m n{%Fn YEEPROM
conbi nat i on thereof&§[0053]eThose of skill O%P memory,
fagistdrehasisleci ramevatiadisk e CRaROdloT hy ather ﬁmﬂm\ﬁé storage medium

J&% Canlotélgla,?tﬁ k%% ﬁg%g]?]]la nSt%%lg%] %ijeﬂéum 1sagoq1p?edgt8 thé B{gcgstso 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



di scl osure herein may be inplenented as el ectronic
har dwar e, conputer software, or conbi nations of both.
waoeoochizzesody il lustrate this interchangeabilityP@f/US2007/067419
hardware and software, various illustrative
conmponents, bl ocks, nodules, gfrcuits, and steps have
been descri bed above generally in terns of their
functionality. Wether such functionality
H&idR KRB RCMh&8inNsHt dVas &cOfccsRfbl WaE &videRaBskk snRRtdnh8yith the
particul ar application and design constraints inposed
Dﬁn@hbs@meamfﬁﬁygﬁﬁﬁ$ﬂ@deM@dLartisans may i npl enent
the described functionality in varying ways for each
particul ar application, but such inplenentation
prs7pi oNWHATD IS CINOIMEBBD 1St er preted as causing a
departure fromthe scope of the present disclosure.
[ 0054] The various illustrative |ogical blocks,
nodul es, and circuits described in connection with the
di scl osure herein may be inplenented or perfornmed with
a gener al purpose processor, a digital signal processor
(DSP), an application specific integrated circuit
(ASIC), a field progranmabl e gate array (FPGA) or
ot her programmabl e | ogi c device, discrete gate or
transistor | ogic, discrete hardware conponents, or any
conmbi nation thereof designed to performthe functions
descri bed herein. A general purpose processor may be a
m croprocessor, but in the alternative, the processor
may be any conventional processor, controller,
m crocontroller, or state machi ne. A processor my
al so be inplenented as a conbi nati on of conputing
devices, e.g., a conbination of a DSP and a
m croprocessor, a plurality of m croprocessors, one or
nore m croprocessors in conjunction with a DSP core,
or any other such configuration. [0055] The steps of a
met hod or al gorithm described in connection with the
di scl osure herein may be enbodied directly in
hardware, in a software nodul e executed by a
processor, or in a conbination of the two. A software
nodul e may reside in RAM nenory, flash nmenory, ROM
menory, EPROM nenory, EEPROM nenory, registers, hard
di sk, a renovable disk, a CO-ROM or any other form of
storage nedium known in the art. An exenplary storage
mediumis coupled to the processor such that the
processor can read information from and wite
information to, the storage medium In the
alternative, the storage nediummy be integral to the
processor. The processor and the storage nmedi um nmay
reside in an ASIC. The ASIC may reside in a user



termnal. In the alternative, the processor and the

storage nedi um may reside as discrete conponents in a
W@g®r/128om nal . [ 0056] The previ ous descri pti oPCDUSI00E067419

di sclosure is provided to enable any person skilled in

the art to make or use the dipgclosure. Various

nodi fications to the disclosure will be readily

apparent to those skilled in the art, and the generic

princi ples defined herein may be applied to other

vari ations w thout departing fromthe spirit or scope

of the disclosure. Thus, tGQEAIMAS osure is not

intended to be limted to the exanpl es anddesi gns

descri bed herein but is to be accorded the w dest

scope;consi§t | rinciples and novel

f eat Ut es dﬁéca?g%rgﬁﬂstﬁg?gﬁﬁ?g‘[ 0057] WHAT |'S CLAI MED

| S: CLAI IMBt dne procappacaifigarodaopomaiunitatealith eastvirgnell, to perform

processor configured to conmuni cate wth serving . . .

Bl SYPBhrBB’rZP%‘?I}ﬁVE}EIait iﬂ@%@ﬂ?&%ﬁ%@ Coh il R spmiaisetion with

&AM 28I, 4l 90 ?@H‘Onﬁ"‘ﬂhﬁ@ov’ep FORMTINLAAJ 081 W 4 Rurki&ell among

serving cell, and to perform handover fromthe serving

thelak laagt cmctnangetvirgeddll; ambng t he at | east one

non-serving cell: a menory coupled to the at | east

one. pf BeatsFsunkd Gt TR ROERRT S 1. wher el n

the at | east one processor is configured to maintain a

link wwth only the serving cell and to maintain no ,

| i nks2wi t hThtheapperafusaof One donwberein g @é| least 3oneThgocessor is

f. im,1.. i h. | . . .
SORRLRLS B My AR LGB BB g s win

stelcast b o@l-bertiagichle target cell without performng
upl i nk synchroni zati on during the handover. 4. The
apparatus of claiml, wherein to performuplink

sync hg'oni Z@ﬁé Pe[ebgé\{tahﬁ BP €18t | 1€ agher@RE PN SRAS i ?1%3 é)é%cc?ssor is

cell, the at one processor Is configure
eonfancels o predbent lmndacdr from ger wemmgcetll tantiet target cell without

recei ve an. access response. from each nonserving cell
BSTTopin g iy BRTBRIZE OB GHrine (AP o per f or m upl i Nk
synchroni zation with the at |east one non-serving

cell, the at | east one processor is configured to o
obt ai & t i niThg appiraws reértlaifr dnwharsim o pedemy jupgnk elyhchronization

\%ﬂﬂ tltleo atqgéslfl grtle H@I{-Ise%intg Icrerlll,n[ge fatolreas% %%Q plpo%re]sss%{ 1 c%gﬁgured to send an
access probe to ecach 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.

6. The apparatus of claim 1, wherein the at least one processor is
configured to perform uplink synchronization with only a strongest cell in a candidate

set.



cell based on the timng adjustnent received fromthe
non-serving cell. 6. The apparatus of claim1, wherein

W@ b@7a78past one processor is configured to peCT/O82007/067419

upl i nk synchroni zation with only a strongest cell in a

candi date set.7. The apparatug of claim 1, wherein the

at | east one processor is configured to performuplink

synchroni zation with each cell in a candi date set

havi ng si gmaé Appatatdsy 0ROt &, PhBdeineld nedchir 88N Prébessor is

8. The apparatus of claim1, wherein the at |east one

pedassioto pesfosmninligh rsenichrenipatonowtih gpgh el in a candidate set having

i%%géoy &%&@ thedﬁﬁaggﬁﬁt one non-serving cel
quéile of "t He serving cell is below a

predeterm ned threshold. 9. The apparatus of claiml1,

wherein the at | east one processor is configured to .

per f ofm upl hakeregistssr 8hi da#M dn Whemine it a¢ elepst| pney processor is
 dat . . ‘ | Y . ‘ ‘

?ﬁr gs o] % %ﬁ%@%&@gnﬁ&gﬁﬁg@@ %’FMtt@é;&slg?S@iofﬁ% I@él SIervinég cell if

kghdwualityed dreckething sdibisdelolOa predetcapipad diresholf cl ai m

1, wherein the at | east one processor is configured to

perform uplink synchronization with the at |east one

non- ser vi ngheeldhaREls 8fi Gahd Vi, alvhéchl fEleter RhfAeond Frbeessor is

11. The apparatus of claim 10, wherein the

pordgmtah toi preldrmatpdink syhelgedzgmnesith vathectls pee darsfidath ect having

SBRRa S e RTBRRRIT BT A gl B o BEGIepPg b0 s botow &

webhdihr&Berihr oni zati on update trigger fromthe serving

cell or the at |east one non-serving cell, and to

perform uplink synchronization with the at |east one

non-ser vi n ell 1.n.resp e to . upl i nk -
Synchioni 2307 rPasiis B PAREE Jp “whdfirbld 28 et gno gpocessor is
coretighicl, tonp@f@hmnuplivek 8§nchemsiationevigh @eestSiasti &ne non-serving cell
confjgured to autononously initiate uplink

BYindigedniat apredptelintogd fHe at | east one nonserving. 14.

The apparatus of claiml, wherein the at |east one
processor is configured to send a nmeasurenent report

to thél.ser Yhagpeaehths of hkimelds whersemther predettrnined wdé mgbased on
measur neqﬁst&or a set of cells and an indication of

GoRatst spapt PHIRC QDRAEHFSNI zati on is achieved for each of

the cells in the set.15. The apparatus of claim1,

wherein to perform handover the at |east one '
12. The apparatus of claim 1, wherein the at least one processor is

?sgi Irl]a .hﬁlﬁ’li
PESidgia

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.

14. The apparatus of claim 1, wherein the at least one processor is
configured to send a measurement report to the serving cell, the measurement report
including measurements for a set of cells and an indication of whether uplink

synchronization is achieved for each of the cells in the set.



processor is configured to receive a handover command

fromthe serving cell and to send a handover conpl ete
wore®3aysoi o the target cell. 16. A nethod conpPCHUSZP07/067419

conmuni cating with a serving cell; perform ng uplink

synchroni zation wth at | eastjyone non-serving cel

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

met hod of claim 16, wherein the performng uplink

synchidni z&h¢ appamtthof pleimatl, wgesin snperfomm bandovergthe et Jeast one

Brolrg? rsorS }e%con% urerdgtﬂgrg%eﬁ&eg%cég@orv%P ECB%lrl’]I%aél ]&?om%]e geﬁr(fl\ﬁgnc%ll and to

Sd-aSenib g co@blete h8ssadd® thetahgd cel. ¢l ai m 16, wherein

the perform ng uplink synchronization with the at

| east one non- serving cell conprises obtaining tining

adj us nt Af serving cell, and adjusting
uplin£g$|n1ﬁg& or ea%ﬂgﬂ%n serving cel | based on the

tininQnamwushm@pwnhesawm%ﬁmﬂ[on1the non-servi ng cel
19. An aratus co |S|n ns for conmunicatin o
wi th BETEEMRGYPIR by st ot PG RABrIchRNS Cgﬂ while in

%&hﬁf&%cﬁ%it&%e@eklﬁng&eli gR$t one non-serving cell
while in communication wth the serving cell; and

nre an spért&nnp@ haydoivergfrératithoseeving celhta harge celi mlgoc@ the af deast one
et c among the at | east one non-serving cell
@‘ﬁﬁgaratus of claim19, wherein the neans for

perforn1ng uplink synchronization with the at |east

one non-serving cell conprises neans for sendi

accestT pr obbe trsthedcif chom. KenRrgh g perfosmieramhokisgrchronization
\évgtﬁﬁﬁe\/ég?gas ne%‘fo%esse?vl %gapgsng?rgsregm each non-serving

par a arm 19, wherein the neans

for p&rnfdﬁrgmnrn@c@ph)rcrﬂe t6 pabhionriezdhg o¢ll,whd h the at

| east one non-serving cel] conprises
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.  An apparatus comprising:

means for communicating with a serving cell;

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

means for performing handover from the serving cell to a target cell among the

at least one non-serving cell.

20. The apparatus of claim 19, wherein the means for performing uplink
synchronization with the at least one non-serving cell comprises

means for sending an access probe to each non-serving cell, and



means for obtaining timng adjustnent from each

non-serving cell, and neans for adjusting uplink
W@ 2097n2fspor each non-serving cell based on theP@i/mB1997/067419
adj ustnment received fromthe non-serving cell. 22. A

processor -readabl e medi um i ncjgudi ng i nstructions
stored thereon, conprising: a first instruction set
for directing communication with a serving cell; a

seconghchitstof HEbivay shelccésQredpBhdeatdth BEchURInL fkving cell.
synchroni zation with at |east one non-serving ceI

while in conmmunication with the serV|ng cell; and a
;2: \r”dnig nite HCE Igf))ar%at?lgt f (famp ? ? n%rrell h%arrrllg?ﬁ/sﬁfor Lée?f?rmlng uplink

naRkheaiatieg witdlthe ataé’ast Eﬁlitﬁ‘ncﬂf -QeEifg ol caagialke medi um of
claim 22, wherein the second instruction set conprises

a f ouPierns fRE phtadinefimingrdfusimai ﬁr@nh@aca@oaé@@s@ lotnd

to eaﬁﬁaﬁ%r ﬁ%ﬁgt'lr%gucﬁﬁ]kl tlml‘ﬁg Goedch fbh-sb UG BL8d 5 the timing
for receiving an access response from eaclr non-serving
edjhidtmeRdreccingl foomckessar-sareiagabll.e nmedi um of cl ai m 22,

wherein the second instruction set conprises a fourth
instruction set for obtaining timng adjustnment from

each mgn-sgr FSHEQSS%? hdada@RAm@ditihd GiclhdIgg rlﬂgﬁ'dc‘ﬁﬁn§ es&org@ Ithereon,
adj usting uplink timng for each non-serving cel

beaseubigg the tim ng adj ustnent received fron1the

non- SerV|n e r at us r|S

enst ® Gk TGRS SRR b el ol

synchyg @&oﬁatlh%cﬂbﬁ ﬁbtéfo E‘P@forﬁﬂt&g BRI syﬁ&lﬁbm@ﬁﬂ@h with at least one
non- SerV|n , t e U conmuni Catlng Wth a SerV| ng

Be)-perging CﬂgIth:l@ AvpeEanicadgonvith thoateriamcdkrnd ng cel |
and il Ing{rungt&% %9 ¥q%{pe?ffop‘hfﬁ§th%§(ei£ (9 q‘}ot{lr? (S e}l\nﬁg &f Ité a target

to the non-servi ormn

salnghenth at licad odbl nbmgert/hg ddindover; and a nenory
coupled to the at | east one processor. 26. The
apparatus of claim25, wherein to performuplink

synchsoni zghi Qlocessor-readable medium of claim 22, wherein the second
instruction set comprises
a fourth instruction set for sending an access probe to each non-serving cell, and
a fifth instruction set for receiving an access response from each non-serving

cell.

24. The processor-readable medium of claim 22, wherein the second
instruction set comprises

a fourth instruction set for obtaining timing adjustment from each non-serving
cell, and

a fifth instruction set for adjusting uplink timing for each non-serving cell based

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

25.  An apparatus comprising:
at least one processor configured to perform uplink synchronization with a user
equipment (UE) at a non-serving cell, the UE communicating with a serving cell and

not communicating with the non-serving cell, and to perform handover of the UE from



with the UE, the at | east one processor is configured
to receive an access probe fromthe UE, to determ ne

wao povirnegrsedj ust nent for the UE based on the recPCES2007/067419

access probe, and to send an access response with the
timng adjustment to the UE. ®7. The apparatus of

claim25, wherein the at | east one processor is

configured to performuplink synchronization with the

We Revihgdichald Mle?ﬁor@sé?{fiageéeﬂr With6&t pAtEmirLS-uplihi€ synchronization
apparatus of claim 25, erein to performhandover the
auringthe hampeeprodessor is configured to receive a

handoyef, feaUEst | LM LG, FTYAAG.SSl | to send a

handover ré%ﬁ&ﬂ%e 5% He sePV|%g ¢, and to receive

a handover conplete nessage fromthe UE after

conpl eti ng the handover, 29. A nethod conpringg: o
per f offri ngThp RPRAEtEY QE Iskadmi Zatwhercinite pegfoys gplink synchronization
GAHLRE EE th% gﬁ)ea?ttot%l@ grl]@d%'ss%? ﬁsvédﬁgi]gﬁl%ldlto rdddfe Y access probe from the
comuni cating Wt serving ce and not

venmuditeatinggmmd &djtidacimaivs thiei P §awd| dn; thangteped hosess p@be, and
handover of the UE ﬁﬁo t.he servin celldﬁg t he

PotTDS AR 9P 578 IS 6@ CE e S URREP D e KE-

synchroni zation during the handover. 30. The nethod of
claim 29, wherein the perform ng uplink

synch26oni z&h¢ appwiatus oheldiE ¢onprhicses thecai ldastgoa processor is

access probe fromthe UE, determ ning.tinmn g
SRS Porotheiiky suadforediod et PoalF, aeggdically at a
pre@fesmiabdra€ndi ng an access response wWith the timng
adjustnment to the UE. 31. An apparatus

conpri sing: neans for perform ng uplink synchronization

W th ES.US.eﬁ"hg ?@ga?%ﬁ{w hf él&’@ 8 twger@i(ﬂn[i) %glﬁéﬁﬁln g?t‘fa%lvler' thb Ql? least one

UE cofimuni Ca a serving ce

proordsot Badonfiguist tth rédeeyen® Raisddiut fegueskt ftom ddsaEag el oo send a
Ferforning handover of the UE fromthe serving cell to
Helo¥FHeEIORP G tBesrviecrbirndie Fecstvisiadtyndpyer grmplete message from

g%ﬁ??ﬁﬁahé%%ﬁﬁﬁqughggbggs handover. 32. The appar at us

alm rein the neans for performng uplink

29. A method comprising:

performing uplink synchronization with a user equipment (UE) at a non-serving
cell, the UE communicating with a serving cell and not communicating with the non-
serving cell; and

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

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:



synchroni zation with the UE conprises neans for
recei ving an access probe fromthe UE, neans for

wa@ledoeneism ng ti m ng adjustnment for the UE basePCDOS100E067419

recei ved access probe, and neans for sending an access
response with the timng adjuginment to the UE. 33. A
processor-readabl e nedi um i ncluding i nstructions
stored thereon, conprising: a first instruction set

for pgich@y o ReridRhinBKiphMR GHA@Rb AR HOANW MR hNisBr MfBPment (UE) at a
equi pnent §U ) at a non-serving cell, the UE o
samsming atelln hawEhcammeniviting wehla sardingotell and not communicating
C%ﬁquni%EHJQE m%#hlhhe non-serving cell; and a second

h t?ﬁ&ﬁl%ﬁvs%F ’oP’perforning handover of the UE from

the sgk¥iddrgRifortihgt hehdBOd- Sethéi DB 6h | thwiskR@t cell to the non-
perform ng uplink synchronization during the handover.

savingcell piihesnesiornmedwbnk sychravsagion duangthshandgysr.ei n

the first instruction set conprises a third

instruction set for receiving an access probe fromthe

UE, a3%.our The iappdratustafariaiges 1 f ehedat eieninoansgfol i perfogming uplink
adj ustpent for the UE based on the received access
@F’GE@P”&HBH ¥ithith HE{SRBIPFISEY i on set for sending an

acCes{chRSBPARE VMl dh dcB&s hidlc bR dicusE™ent to 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.

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

a first instruction set for performing uplink synchronization with a user
equipment (UE) at a non-serving cell, the UE communicating with a serving cell and
not communicating with the non-serving cell; and

a second 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.



