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BACKGROUND
L. Field

10002] The present disclosure relates generally to communication, and more
specifically to techniques for performing cell reselection in a wireless communication

system.

II.  Background

[0003] Wireless communication systems are widely deployed to provide various
communication content such as voice, video, packet data, messaging, broadcast, etc.
These wireless systems may be multiple-access systems capable of supporting multiple
users by sharing the available system resources. Examples of such multiple-access
systems include Code Division Multiple Access (CDMA) systems, Time Division
Multiple Access (TDMA) systems, Frequency Division Multiple Access (FDMA)
systems, Orthogonal FDMA (OFDMA) systems, and Single-Carrier FDMA (SC-
FDMA) systems.

[0004] A wireless communication system may include a number of cells, where the
term “cell” can refer to the smallest coverage area of a Node B and/or a Node B
subsystem serving this coverage area. A user equipment (UE) that is just powered on or
has just lost coverage may search for suitable cells from which the UE can receive
communication service. If a suitable cell is found, then the UE may perform
registration with the system via the cell, if necessary. The UE may then “camp” on the

cell if the UE is in an idle mode and not actively communicating with the cell. Camping
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than the first cell. However, the WUMWMARY have pertinent cel

resel ection garaneters for the second and third cells and rmay not
know whet helOd0ik s eleshmiaecs| for ipsripwsting cell Haselackan timiar witglepy corprupicgiion

versa. The té@)ﬁe@ﬁ&b@&‘héﬁf basegﬁ%ﬁhg?ep Iﬂﬂoﬁpﬁs&aﬁ WRAO B8 on

is better than th rd cell t ce resel ecti on
par anet er s, the figst cell, theflEHuimay @bﬁaﬁs@gna%/aiewzemmts ﬁoayaCb@elépptlecteébjf élefléh":

the frequen OUEtJé%? g@gce{}?u thigd ¢ en%ndt{) ?ﬁl cc[:] afjet ASPLGHe of 31gna

UE may nove Fom t secon
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rank the cells based on their cell ranking criteria and may identify second and third cells
deemed to be better than the first cell. However, the UE may not have pertinent cell
reselection parameters for the second and third cells and may not know whether the
second cell is better than the third cell, or vice versa. The UE may make an initial
determination that the second cell is better than the third cell based on default cell
reselection parameters, e.g., a default Qoffset value that may be applicable for the
frequency of the second and third cells.

[0008] In an aspect, the UE may move from the first cell to the second cell without
performing cell reselection to camp on the second cell. After moving to the second cell,
the UE may obtain at least one cell reselection parameter for the second and/or third
cell. The UE may update the rankings of the second and third cells based on the at least

one cell reselection parameter. The UE may then perform cell reselection from the first
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communi cat i eenpesbamcell reselection from the first cell to the second cell. Alternatively, the UE
may determine that the third cell 1s ranked higher than the second cell based on the
updated rankings and may then perform cell reselection from the first ccll to the third
cell, without performing cell reselection from the first cell to the second cell and
without actually camping on the second cell.
[0011] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS

[00F2] FIG. 1 shows a wireless communication system.

[0013] FIG. 2 shows double cell reselection during inter-frequency mobility.

[0014] FIG. 3 shows cell reselection during inter-frequency mobility while avoiding
double cell reselection.

{0015] FIG. 4 shows a process for performing cell reselection.

[0016] FIG. 5 shows an apparatus for performing cell reselection.

10017} FIG. 6 shows a block diagram of a Node B and a UE.
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Universal Mobile Telecommunication System (UMTS). 3GPP Long Term Evolution
(LTE) is an upcoming release of UMTS that uses E-UTRA, which employs OFDMA on
the downlink and SC-FDMA on the uplink. UTRA, E-UTRA, UMTS, LTE and GSM
are described in documents from an organization named *“3rd Generation Partnership
Project” (3GPP). ¢dma2000 and UMB are described in documents from an
organization named “3rd Generation Partnership Project 2” (3GPP2). For clarity,
certain aspects of the techniques are described below for LTE, and LTE terminology is
used in much of the description below.
[0019] FI1G. 1 shows a wireless communication system 100, which may be an LTE
system. System 100 may include a number of Node Bs and other network entities. For
simplicity, only three Node Bs 110a, 110b and 110¢ and one network controller 130 are
shown in FIG. 1. A Node B may be a fixed station that communicates with the UEs and
may also be referred to as an evolved Node B (eNB), a base station, an access point, etc.
Each Node B 110 provides communication coverage for a particular geographic area
102. To improve system capacity, the overall coverage arca of a Node B may be
partitioned into multiple smaller areas, e.g., three smaller areas 104a, 104b and 104c.
Each smaller area may be served by a respective Node B subsystem. In 3GPP, the term

“cell” can refer to the smallest coverage area of a Node B and/or a Node B subsystem
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[ 0023] Wi | e ed on the servjing.cell, the UE, ma eriodically check
Lo seb 11 ¢ FOl B Seqepued ot SUEPE LS fapectnierele CHT Lalhy BHotRdod SoBros
service. |f ek ©E a@lylpefRiing tegistration with the system via the cell, if necessary. The UE
may then camp on the suitable cell if the UE is in an idle state and not actively
communicating with the cell. The cell on which the UE is camped is referred to as the
serving cell,
[0023] While camped on the serving cell, the UE may periodically check to see if
there 1s a better cell that the UE can camp on and receive service. If such a cell exists,
then the UE may select this cell as a new serving cell via a process commonly referred

to as cell reselection. For cell reselection, the UE may exchange signaling messages



then the UE may select this cell as a new serving cell via a process
commonly referred to as cell reselection. For cell reselection, the
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may be deployed on each frequency. The cells on different frequencies may have
overlapping or non-overlapping coverage areas.
[0026] The UE may perform (i) intra-frequency cell reselection to select another
cell on the same frequency as that of the serving cell or (i1) inter-frequency cell
resclection to select another cell on a different frequency. The frequency of the serving
cell is referred to as the serving frequency. The UE may also perform cell selection to a
new frequency, e.g., after release of a Radio Resource Control (RRC) connection where
the system directs the UE to a different frequency.
[0027] For both intra-frequency and inter-frequency cell reselection, the UE may
make measurements of received signal strength and/or received signal quality for the
serving cell and neighbor cells based on a reference signal or pilot transmitted by each
cell. Received signal strength may also be referred to as reference signal received
power (RSRP), received signal strength indicator (RSSI), received signal code power
(RSCP), received signal level, received strength, received pilot power, received pilot
strength, etc. Received signal quality may also be referred to as energy-per-chip-to-
total-noise ratio (Ec/No), signal-to-noise ratio (SNR), etc. For clarity, the use of
received signal strength for cell reselection is described below.
[0028] The UE may process the signal measurements for the serving and neighbor

cells to obtain a measurement value for each cell. The UE may then derive a cell
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derive a cell 7 ranking criterion for each cell based on the
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R, is a ranking criterion for neighbor cell n,

Qumeas,s 1S @ measurement value for serving cell s,

Queas,n 18 @ measurement value for neighbor cell n,

Qhuyst, 1s a hysteresis value for serving cell s, and

Qoffset,, 1s an offset value between serving cell s and neighbor cell n.

[0029] The cell ranking criteria for cell reselection are described in 3GPP TS
36.304, entitled “Evolved Universal Terrestrial Radio Access (E-UTRA);, User
Equipment (UE) procedures in idle mode,” which is publicly available. As shown in
equations (1) and (2), various cell reselection parameters may be used to derive the cell
ranking criteria. As shown in equation (2), one of the cell reselection parameters is a
cell-specific parameter Qoffset, ,, which may be defined for a specific serving cell s and
a specific neighbor cell n. Qoffset; , may be used to modify the measurement values for
ranking cells during reselection. The ranking criteria for the serving and neighbor cells
may also be defined based on different and/or additional parameters.

[0030] The UE may determine the ranking criterion for each cell that can be
detected by the UE. The UE may ranks all cells based on their ranking criteria. The UE
may then identify the cell with the best ranking criterion and may perform cell
resclection to the best cell if this cell is not the current serving cell and if certain cell
reselection criteria are met.

[0031] The cell reselection parameters for cells on the serving frequency may be
signaled to the UE. The UE may then apply these cell reselection parameters to
properly rank the cells on the serving frequency. However, the cell reselection
parameters for cells on other frequencies and/or other RATs may not be signaled to the
UE. In particular, the cell-specific parameter Qoffset may not be known to the UE in

advance during inter-frequency or inter-RAT mobility. In such a case, the UE may use



hysts is a hysteresis value for serving cell s, and Qoffsets,” is an
of fset val ue between serving cell s and neighbor cell n. 100291The
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[0034] The UE may initially camp on cell A on frequency F1. The measurement
value for cell A may be low, and the quality of frequency F1 may be poor. The quality
of frequency F2 may be good or better than the quality of frequency F1. The UE may
identify cells B1 and B2 as being better than the current serving cell A. The UE may
obtain a better measurement value for cell B1 than cell B2, The UE may not know the
cell-specific Qoffset values for cells Bl and B2 and may use the same default (e.g.,
frequency-specific) Qoffset value for both cells. Cell Bl may have the best ranking
criterion among the three cells A, Bl and B2 based on the default Qoffset value,

[0035] The UE may perform inter-frequency cell reselection from cell A on
frequency F1 to cell B1 on frequency F2. The UE may exchange signaling messages
with the system via cell B1, typically in accordance with a cell reselection procedure, in
order to camp on cell B1. The UE may then camp on cell B1, which may have a large
Qoffset value. As shown in equation (2), the cell-ranking criterion is progressively
worse for progressively larger Qoffset value because of the minus sign in the right hand

side of equation (2). A large Qoffset value tends to make a cell less attractive whereas a



may performinter-frequency cell reselection (or cell selection to a
new frequency) and may find that the selected cell is actually not

t he best I the new frequency. This situation may be recoverabl e
si nce the%@ézf@@m@g‘ able to discover other cells on thé’%ﬁ‘g{ﬁﬁ‘}o?@a%sncy

and may then reselect to the best cell on the new frequency. However,
this "double cell reselection" my causd extra signaling and generate
extra load in the system e.g., for tracking area updates and rel ated
burdens in interactions with the system [0033]FIG 2 shows double
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The UE may identify cells Bl and B2 as being better than the current
servi ng cel [[0986] Thdn theeexpgpleotoanindlGelt @l Abalopgeierackipglage § el Bl
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Bl on frequency F2. The UE may exchange signalin ssages with the
system vi a 88&‘%6 ﬁf?e%ﬁ%Eie@gﬁeﬂue&&e%#fazﬁifegowwﬂ?@gel | resel ection
procedure, i[§039] derTHeOd&BEPcANreBElbdtioB! illusthdUR FRY. 1 ReR KAl fdr
B1, which may have a | arge ?offset val ue. As shown in equation (2),
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attractive. . e e. UE has ed o l1.Bl.. the UE may discover
That el | BIRASCI TH e A PRCR VRrEE vitkh Rk Sy ety o M
LI E may det epsemye that cell B2 is better than cell Bl and may then
performintra-frequency cell reselection,fromcell Bl to cell B2. The
LTE may ¢ hed 8] or Lie&ﬁﬁ?}afm dd ﬁ_EBE?Y FOUBETINE TaleisicEhah y 3Bt Y ocl
FIG 2, celle.#, b8l Bnasthe Rxihf6 Khdveh AES. 1) ascetirnl” LeH80681. | The new cell
tracking area 2, and cell B2 helongs in tracking area 3. The LIE nma
perform a t maydierg P acypgeact ihscerrarat fireWE ierotiaptupmiesnncd s the Wilw
tracking ar g ndBuuldhs GBI RFRMAatich EleCsydem iliGrbiioTBIoREIIBYIRbRC
tracki ng area update procedure once for the'initial cell reselection
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procedure f ?ﬂfo%ﬁio%%osrr?%]eer%w %eell lam{ ggeesln%?'ﬂale&cr}]m{ Qth&’ Lalmp%%g' functions for the
new cell. The UE can virtually camp on the new cell without informing the cell and
without exchanging signaling with the cell.
[0039] In one design, upon moving to the new cell, the UE may obtain the cell
reselection parameters for the new cell and possibly neighbor cells. The UE may then
determine how the cell reselection parameters affect the cell rankings at the UE. The
UE may avoid performing cell reselection to camp on the new cell until the UE has
applied the cell reselection parameters. If these parameters alter the UE’s determination
of the best cell, then the UE may perform cell reselection directly from the current
serving cell to the best cell (e.g., from cell A to cell B2 in the example shown in FIG. 2),

without camping on the new cell (e.g., cell B1).



[ 0037] The double cell reselection illustrated in FIG 2 may be
undesirable for several reasons. First, if the three cells A Bl and
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avoid actually camping on the first cell that the UE lands on (e.g., cell Bl in the

example shown in FIG. 3) for the new frequency until the UE has applied the cell
reselection parameters. If the cell reselection parameters alter the UE’s determination of
the best cell, then the UE may perform cell reselection directly to the new best cell (e.g.,
cell B2 in the example shown in FIG. 3) without actually camping on the first cell on

the new frequency.



[ 0042] Al t hough not shown in FIG 3, if the UE determ nes that cell Bl
is ranked higher than cell B2 after applying the cell resclection
par anet er e UE may performinter-frequency cell [.on
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cell, the UE may avoid actually canping on the first cell that the UE
| ands on (el®44] celAs sBawn i KFiGe 3ethampr of csh BrasiaryituaGserging £t menellovethe
frequency upd U I e Chl .

11 the ool | CreR bR G B5I2R8) bRY ohFuiSont of {EE SGpAR PRI I WAL e
t he best cekéll rebdiention peratletensare petrlinowmbe ehd UE esgdlbc thuothediore ¢iid YE oy

t he new best cell .(e.qg,, cell in the exanmpl e sho in FlG .
Wt hout oot Bty b it ipegRea Wt Potto S8 e B ¢ alitroi Jownyip
[0044] As sheww. 1)n Ihladitidn, thO @/ BI@Ry Sdfraae frbmBiangSitng/br tHéalplisk 1B Ginder
cell may allow the UE to performcell resel ection only once (instead

of twice ascdhBiind mappeidsyusipesnterinenese the gtk cthednt puy diairet an Hice
not known qué ieatdE th Ukl Bk 1o %lie'ﬁut‘h& hex %Ei@cti&l%r 168 Yin @ SchQFidh thBDest

tracki ng area update procedu only once (I nst'ead of twce as shown

in FIG 2). ctlhomthdinewdrequensr UE may refrain fromtransnitting on the

upt ik wi | Soiarier 1Sk B A05haies AYOL 6 AUBEAD. T GIER! SGERN. D

uplink. The ransnit on-the u er as a

the cel |l resdiiledlid OB ipartatibt @ngpednd celd @it iThisaday tepebhest vaehlk fators bech
new frequency. [0045]The UE nmay or may not be able to determne th
o f set vl db UGRERE! It BaC ARG o1 e RoHoR Sorom e RalT 5 e 0y sy the
Bl . This maypependtianedameUE haf bohSle fHderaind e QUBRASHIuk ToRIED in
the cell reselection paraneters are signal ed b?}%the system the UE

capabi | i ti e§Cvest ganngip lnpongglgsise thVE may rersiveths Qaffses alay directly fipy) ¢pdl
for cell B2gyn N&SyE | Hes . [ e
20 [REOWREHE! ddRR ﬁ{estlnla n%lé'%@e esi G ﬁeﬂ&en% n@&%ﬁ%ﬂ%& Hrérgg/rBJﬁ

Qof fset value directly fromcell I n another design, th
recei ve an icell Ba-#nddbs disfoyayneingibtic Qudiset aluss fdrtiomeedle it thBiist. dndny brse,

list may co i ffse u r e in t i I
case, the UEoHD O obral@lds e BE Ui b OFigt s B B
t he Qof f set neghbeseflor the nei ghbor cells. [0046]1f the HE does not
know t he Qof v e r cell B2, then_ the cell ings, may be .
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sufficiently large to change the cell rankings so that cell B2 is selected even before the
Qoffset value for cell B2 is applied.
[0047] The techniques described herein may be used for intra-frequency cell
reselection wsing a virtual serving cell, as described above. The techniques may also be
used for intra-frequency cell reselection but should be applied in a manner to avoid ping
ponging, e.g., between multiple cells with large Qoffset values. In certain cases (e.g., in
a self-organizing network where the serving cell is not aware of the existence of the
neighbor cells), the correct Qoffset value for an intra-frequency cell may not be known
in advance. In these cases, the techniques described herein may be advantageously

applied for intra-frequency cell reselection within a given frequency.
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may rank the cells based on their cell ranking criterla.
applicable for the frequency of the second and third cells or may be a predetermined

Offset value. The UE may determine the rankings of the first, second and third cells
based on the signal measurements, the default Offset value, and possibly other
parameters. For example, the UE may determine a cell ranking criterion for each cell as

shown in equation (1) or (2) and may rank the cells based on their cell ranking criteria.



13 The UE may identify the second and third cells as being better
than the first cell based on the rankings of the first, second and

third cell The UE may obtain the at |east one .
resel ecti ﬁo&@?@ﬁ@} in various manners in block 418. (I’ﬁk}UgﬁggS/&'?elg?:’gn,

the UE may receive systeminformation fromthe second cell and nay
obtain the at |east one cell reselectiol? paraneter fromthe system
information. The HE may receive a Qoffset value for the second cell
fromthe second cell. The UE may receive a Qoffset value for the

third cel |l dihe&B mgy fdeaifytthesecand endcird celﬁs Fsrhgimgabetien §abthe fretl cell lbpsed
transmtted }ﬁletrgﬁ(llié%(?% béecoﬂ-&‘&d%rd”@éﬁ al so receive the Qoffset

values in ot rs an obtaln other cell reselection
par anet ers 521 he Beddh dnanaiton theh it thagedriescell] 108531Th @atdbetenyn wpdatse

t he rankings of th and third,.c sinyv

bl ock as0n ok RS ACRIY 1A 0 AL R e Rt s RO B o gfom the
second and &dohd celekdBmbpsbdinoRe thRaddoht €t rad@betRnlMtanidhe fRRE aRGySEN!
and a default Qoffset value for the third cell. In another_ design,

the UE may upemasiopndhs Miamaysecaive eioffetmier R dhesirond ccdiffam Bigssepndn
the Qof fset vl pRsUE A tr&%w%%c(ﬁlﬁ%e%etfm #nd tlﬁ?d defl- dnleafl}b’i%m %QB#@E&:M or

design, the HE may pdate t he ranki ngs of the second and third cel
based on t hé&ogot heighboy gEll &istf eansmijisd thlyi theisesend celhdThe UEfraay aiscqsrrbm@the

val ue for t e
t he cell raﬁl ng&%ﬁg glr%'tlci)%r rEor eﬁg%@ﬁﬁcgﬁ? Ease é}ecebj eg%%tﬁnsﬁé? va‘%rggor
for that cellieseceung.apdasthsld@alls. i n equatl on (2). The UE may then
determ ne t nki f the ceI based the r uted.cel l
oo LR R e ST TS ind Sber T B SS oot
and third C(ﬁ{ahﬁerbﬁﬁlﬁﬂcmoofﬂﬂﬁﬁe &Bigh, trhewﬂ 186} UMateRBE @mhgg@fta@gﬂc@ﬁd dmld
ot her manners. 100541The g(gség performcell reselection in var

¥

manner s 1 n- BNk 8B5S o R 2ve T fhis sepordegl g g5yt Qoftiet value for

i nter-frequencyigkll rIf?%ﬁJ)tﬁ&I i & f{h@f’@ﬁ @ﬁayfupﬁét% thEkdnk 085 B¢ iﬁers%rsond and
frequency to the second or on second frequency.

anot her desitlyrl callydasgd qmshe&rffsgfr Yﬁlmqstfplathrersg@fmm thied IceHSesI@n@étan@her
fromthe fi Iy f e r l.]l_:0 e
S 11 oque Soye® At (D py (REALTRC afha P (ECABE B MK 6 Fenedh U
second cel | Gddfsetankedothg b ct:lhamd Y H&authbﬂseIehlhe o gisdscommdt dad. Epzdthb@d

ranki ngs an performc res etlonfro thefl t C
e second eTRS. KT RS SRt g P PRl e Spotutels s o ¢
cell is rankgdfski@herfot fhafbeﬁiheg§@§§lﬂﬂvn&ﬁ|chuebi@ﬁQﬂ) OIhcthlEman@dnagbtcnmnc
ranki ngs and may then_perf reselection fromthe first cell to

the third c&ranngneftess éﬂ%nc‘rsgﬁ?ﬁa theerepoppded elt Fakng CHHRtehel e P tnay

cell to the al%@‘i?ﬂé*e G fanﬁﬁ!{gs Wk %HE%SorﬂCén'datHré( ERPs08 of %tﬁep%eHS 850Reion
cell. 14 [O0055]FI G shows a design of an apparatus 500

perform ng @éltamctcéss%ﬂd@@tﬂi @heti manners.

[0054] The UE may perform cell reselection in various manners in block 420. In
one design, the UE may perform inter-frequency cell reselection from the first cell on a
first frequency to the second or third cell on a second frequency. In another design, the
UE may perform intra-frequency cell reselection from the first cell on a frequency to the
second or third cell on the same frequency. For both designs, the UE may determine
that the second cell is ranked higher than the third cell based on the updated rankings
and may then perform cell reselection from the first cell to the second cell.
Alternatively, the UE may determine that the third cell is ranked higher than the second
cell based on the updated rankings and may then perform cell reselection from the first
cell to the third cell, without performing cell reselection from the first cell to the second

cell and without actually camping on the second cell.



a wreless comunication system Apparatus 500 includes a nodule 512
to canp on a first cell, a nodule 514 to identify second and third
cells dee better than the first cell, a nodul e
fromthe W%@Qg@ﬁ to the second cell without performgﬁgﬂj?:zeoli)ﬁmqﬁé
reselection to canp on the second cell A2 nodul e 518 to obtain at

| east one cell reselection paraneter folr at | east one of the second
and third cells, a nodule 520 to update rankings of the second and
third cells based on the at |east one cell reselecti on, par mater, and

a nodul e 5200881 pediGr Arkay a design ol er penerar o tRersforgingcsll resglgetiqpen
second or tQ'\Jn@le@,?Eémﬁﬁ‘ﬁ@gmﬁ@?@taﬁ %9%&@ sHAMCHRGS a HodhiRes 1286 0ndp 8Rd

third cells. The nodules in conpri se processors,

el ect r oni csfigevélt @smodide 8l roeidetify @%@nd endhirdonsile deczendpe berheticr than the
| ogi cal cir | r [

B L g L
LI E 120, whtdhraselyctiva tornempfort ﬂne shigché d8H, ambdulmes 16f tot dbaitis ldast deleGell

1. In this desi n Node B 110 ui d wt nt as, 63
Chr ough 63415 Rt B ivaio Oh i steolheln AR BaB0s FeRlsgio o
652r, wher eu%dhtegfhﬂ!%ﬁ]gé oflthd sadifld Rnd thitdOEEHE IrAded NRCEe Bt vga,@ ,ona céll aREBdtion
processor 62 P/ receive traffic data for one or nore UEs from a

°p

dat a sour cePFIPeteprad & odpke 2 toperformastiaesclsetianaiapm it figse o HesReondr
more modul ag giqaf bﬁé%‘él'd’ﬁ&hé GhERRS S8 &5 re8k £e%n& hat thifh Bells2EheRhQM AL
data synmbols for all UEs. Transmt processor 620 may al so receive
signal i ng f kG Toay momp!e&e/prpmmsmtrenws destiess kpsdware deyigesakleefepnics
and provide si naI I m al so
generate a rer (?nemrllciegél%g{1 al m%’ m-gF"I%HE eEC B£ %&P&%ﬁnd%gt%@éf the UEs to
measur e recgiosép siriGalk sﬁbweng:tdmkaim#m of ed&mg/redf esNgdaB JdﬂaahldtaWE A20,
transmt (T mul tipl e-i nput .11 ple-ou or 6 y
i 41 pl ex t MRS ST S YA B BASRE A PETSGR £ O and i Ay NBGT B
Processor 63@p E@ié/(} el GFith ' Patchads @H@Qlﬂ@ﬁgiﬂ&éﬁ eard- UE rlmee@equa edGJlﬂltH Re

mul ti pl exed synbols, if applicable, and rovi de T out put sy

streans to ?ntﬁwm bataothEoug whg in %EFFF Jiz b3zt R2hch nodul at or 632
may proc eSS fs p%trlld/d% @?E(P%ttra%},’m%oc%&s&em &%f ﬂacewé %fo%QMfof 8hne or
obtain an o tpu sarrp e stream | at or further
process (e. guore Uniont a tiga ama:b@ng amt&Sftlye trgffic date, fmawdh Uiclnsekon png dre

Ci'gnal s 1 oo otk BE0R T fafafPTisl e WA, ald BV A sympos

ant ennas 634ar ilhdHsghTHR34hit prespec t61‘20 ahay. alp® 0&8ivAtsiddalidd Groramtcentna i/

652a through 652r recei ve the downlink signals from Node B.110 .
andpr ovi do PREESPy GglUs PRATS Tt HENBAuIAR ovev HDEUBISLYE GURRes 1 Trammit

through 654h0dkasPenl miphieo gERghte desRebdbalinal 65ﬂ116fﬁ%hﬁﬁﬁh€ﬂytlieqae&ﬁyﬁle,
filter, rrpl i fy, downconvert, and di %I ze) a respective receive

signal to oBIES P MSAYHE ESCIpHSiERR) SHRA fl/oquelé%%mgwéqg%ﬁap|%éra(l%m@(TX)
for OFDM t

recei ved syg%lg{%sléfu?bg PIPY@SIUJQM W@)ﬁ%ﬁawhﬁgﬁgﬁt@%ﬁh&&a% %l?bn%g
M MO det ect it signalitge Smb@ls,vemi Piinbolywbols. aFpidessabl @0 man mﬁrgvmdavatlal
dermaul at o, TageniE b B SRS RS R nB SGP Bl e nd mroyige T
decoded dat aufpat syhbol 26cdmms @ Tataiukionk (MWDS} &BZh mrcmghdiémeﬁmﬂerdodulator
signaling ta controll er/ep essor 690. ener al P) oce SI ng
by M ND det QB0 JTIBBISEHG FRREFYS oHlPat STLL PG (& fc b PR B o en
t he prOCGSSIdﬂ ub¥arrdp¥e MdVR. 208 858Mat06 852 MR filrtheNsBtdss Y O CRSat to%@logt
Node B 110. 059 the uplink, at UE 120, traffic data from.a data
source 678 a':tﬁwhéf g’ﬂt&maﬁ@ up@ngert) the putpuy aanwksiﬂeé@ttp Sayerip gfownlink signal.

control | er/ pf %8%1%9{ m@%is picoul %dﬁfaﬁﬁ?%§?&jt}9¥uﬁi Biﬁ@ﬁéﬁ? be REAGRRES via T
680, precoded by a M MO processor 682 if applicabl’e, conditioned

antennas 634a through 634, respectively.
[0058] At UE 120, antennas 652a through 652r may receive the downlink signals
from Node B 110 and provide received signals to demodulators (DEMODs) 654a



[ 0060] Control | ers/processors 640 and 690 may direct the operation at
Node B 110 and UE 120, respectively. Controller/processor 690 may
perform a t process 400 in FIG 4 and/or oth

for the tg\g(ﬁ%?oa{}%@gﬁescrl bed herein. Menories 642 and 6 gﬁfg%@@@?igfse
data and program codes for Node B 110 apéj UE 120, respectively. A
si gnal measurenment unit 694 may neasure Teceived signal strength
and/ or received signal quality for each cell of interest and may

provi de signal ur ements. fo rvin nd nei ghbo ls to
control | er/ EQ‘BEE’E@%F fswﬂ\@%tﬁﬁl c@wgvla@égé‘@mawen ofiieE, ATpRlity,
cel I ranki ndoGhédn@t,arfdOdiglt26) &8RS cAREIRRI BRI %kah@ shaped aﬁal hdye
S|gnal measur ements and cel | reselectl%yﬁgaraneters e.g., as shown

i n equat i ondurthey peasess(thy saraplat (ol fﬂf/(?fr & pptaigowCeEsy fﬁ’@rblobr s IO
resel ection I 8

Criterta - adtRpbbabe ot o URLThDES [aP AL Wb dsdh Mlfndiissar,
downl i nk angédermuIMk detnctiomson the m&qed@d a;;mb@miﬂieappﬁcaﬁe raeetq)mvmcbsde‘tmed
t he schedul ed %J s. [ 0061] Those of li H dt

et 5t or marT IS dhOGe gk el 9 i piofish e dkmABlag, SGHEASLE tha
vari ety of dbcfcfd@)’ﬂh@tleﬁe&@cﬂlﬁﬁhlﬂm pBovadetebedeld RiagURRS UEFQD to 4 Ga@>saikiH7e, and

data, instructi. ommn , information nals, bits, synbols
and chi ps tﬁé‘f"“ﬁh‘fﬁ drsigna %%%CQQ#EEFGHBWSOF &0 a b gencrbohy Pfﬂc?%’r’nlgﬂgé(y

be representhedid¥eebt 88 8nd feuéle@pfoéess@ﬂ E0L 5 RBRERAIhGrVBUES prdtBIRGtHyC
fields or partlcles optical fields or particles, or any conbi nation

t her eof . [ 0082 WM&I@O@BW@&Oan%wautmy@qepﬁ@r%%ﬁ*é@ﬁabws hat the
vari ous "'trgdsgﬁt'%ﬁd% ﬁﬁxia?k&cﬁﬁ}mqﬁg ﬁ'orﬁ'r oﬁrce%%dﬁgg%mﬁn@m

steps descri in conne t| on w't |sc osure
i mpl emrent ed (ag., &recl rasdﬁaloméiﬁdmoetroldﬂn’mmsrtsor @!ﬁfmmbceprooa'ssed by a transmit

of har dwer o ARG S0 PSSRy ol MR EREDE b RS B plier by

modul esf cuh mﬁddlu]{aﬁ)rs andh salhﬁ@a Giaﬂe.nﬁ@ﬁﬂsrﬁi&ﬁ@ Fd bode abpl?oe geNedabl MOI, the
terns of theiy functjopali ther such functionalit
i npl enent ed uﬁéﬂhé%r Oﬁrbéoﬂ%aéf be gesriedy rfmfeﬁléaspég'fﬂ gqndifjoned by

appl i cati on jandddasisIsL %}éée@&ﬁnﬁﬁ ol mmdiefeem% b6 O el ibabfy SIn@ Murther
Skilled artisans may i nplenent the described functionality in varying

ways for eac¥ropssed brarepeivamprdessar phto dbtain thadiifiongrtaesndraigneliegtransmitted
deci si ons slgwjgj APt be interpreted as causing a departure fromthe
scope of the present di scl osure. [0063] The various illustrative

| ogi cal bl od®d0] nodidngsllicraprbecispfidd sind €8¢ map eldcetrihe opmeci 2 Node Bhi 10

t he di scl osur ted or.Dberfor
e ey SO SR RS, IR DA el o kb ey Binggt process
appl i cat i on 49p&acFIG. @ ahdoegthart 2olcegick Eatithe &Aﬁh@)es déscfibed tebrdii. ONle aldTTRb 42

gate array (FP or ot her programabl e | ogic device, discrete gate
or transi stép %%F@Y st €4t 6T REeem Fdcs oflerf8 4 10 gpd BEy1 200 FrspavaY $lon

thereof desiggeshltiRaREEmOkMnkit @4l HAF e 4886Ed Aeth! @ﬁé@tﬁ" and%r received
gener al - pur posé processor may be a m croprocessor, but in

al t er nat i ve Signplequstibe s soeh ﬁ@ly%@t@w %@WWYPMQISI%WIO@Q@QWGMS for the
controller, sé?vﬁlg%a% ﬁ%&ﬁéens W o5 t?&l]%ﬂ%%E&k&%goA @Jn%%ﬁéﬁ&&ce@?o\f 63b %y

be inplemented ds a ¢ Ination o evic
conbi nat i on cofapate D&I%eblndnlangrnmﬂenp focks sovipng ancpheugla:lor bg/llsdfased on the signal
m Cr opr ocessor.s rocessors in juncti

it h
Dop cor o or et P SRl Rk PR RPRRRET o B A HoEbpEt i nfi
net hod or al@ﬁfrbmd@m@eﬁs@f bgeahay Per€amn@tre@ecibd o thbiBest cell determined based

on the cell ranking criteria. A scheduler 644 may schedule UEs for transmission on the
downlink and/or uplink and may provide assignments of resources for the scheduled
UEs.

[0061] Those of skill in the art would understand that information and signals may

be represented using any of a variety of different technologies and techniques. For



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
sof tware Rpgub@bmys reside in RAM nmenory, flash menory pcRNbEBTRGYS
EPROM nmenory, EEPROM nenory, registers, hard disk, a renovabl e di sk,
a CD-ROM or any other form of storage di um knovvn inthe art. An
exenpl ary storage nediumis coupled to e processor such that the
processor can read information from and wite information to, the
storage nedi u e.alternative, .the stora y he . .
it eqral |t o ER e da et e SRS BRI RSPy BT RS
reside in amaAShey bdhefesaksd MaYugRel de: abovd B&Eriptloar mapaﬂe rép?es&ﬁl@d by
alternative, the processor and the storage nedi um may reside

di screte conplémehtcsEns, elergamagnetinivexes, ﬂa@m]ﬁqlﬂsmﬁ@aﬁwlq&m@cal fields or

exenpl ary d%§r‘t19!&§1ortaﬁ5?an&B?ﬁattfoﬁ@l§eréB?SCf' bed may be inplenented in
har dwar e, software, fl1rmaare, or any combination thereof I|f

i npl enent ed [0462f of tT\baseeof sl vouh: fuirtes apmwd:be tlsit dreevhrions diustrative [ogical

transmtted e Q in cti on.a . .
comput et - r eRaED o RRARS ftenlihr fhck FEDEL SRS R dRA Ny Tdeciop, it he
conmput er st disalgeurateiedn mag bednmplenicateti Rrelevedhia Hardtae icompary scmadelre;mr
that facilitates transfer, of _a co er programfromao

another. A §?‘B§ i gyl E@ﬂi\?ﬁf‘tgéﬁg Wg&tp}geﬁmﬁty g‘%’;\ a1 %’are and
accessed by s@rga8, araﬁbusnuﬁmsee S mSRests B lodRRGRE s CARRIK, GRd stBYs QY b&h
exanpl e, and not Timtation, such conput er -r ead dabi e medi a can

conpri se RANFSCREN 2tprpeeweralizin teows of theirHunctigptlits aWﬂ@ksuﬁl dynggenality is
magnetic di %%léﬁ'xbﬁt@@ &5 HardbETor BEARSL! &e rp%ﬁ%r gl%véﬁﬁalldro%gg@&ﬁoﬁt 87
esire

medi um t hat e used to carry or sto ogram e means
in the formdefigi emtsiraivtsiiopsgsed ondhe avmlt sncstem e8kidad arttzheais neagninipdement the
accessed by r 0se or ec 0 uter.. .or

gener al - pur 8%5§gg%fra f@%@‘%?y i Va(‘i}élﬁg essor Qh,ﬂamcu p@%aﬁlﬁlé’cﬁnoﬂuﬁhs
properly t enmpldmanta@mpdéommseﬂndaw ot rTEdmtﬂ:ﬂprefEd)ras emm‘g &, depdriurdi@rom the
software is tran tted froma websitc, server, or other renote
source usi ng Qci’e(?gg;‘flpéqse@é’bﬁc SUfi ber optic cable, twisted pair,

digital subseyszper 'Ifhlerk%rbﬁ%slﬂustr&fve%gl@élelﬁ&ﬂseﬁl@ﬂ@%@%@%r‘éﬂ@"d&%ﬂbed in
infrared, radio, and mcrowave, then the coaxial cable, fiber optic

cable, twis ceneaign withiye disslosyip hercastay %th@sorme Wikt 4 ganed]-
radio, anda?hfgg%@es%r,ea'd:f%%r glggal' Jlodei®r (ﬁlﬁgf’)n b g%jcgﬁ?r[@ﬁyc m@%&l&d

and di sc, . ereln, es ‘conpact i Sc,
optical di s@lradi gﬁi&lé?D avbeld prodramuille g@@\ﬂiﬂ)ﬁy (FPGM);H dihsxkpzagdmmlalplcr mgic

di sc where epro dat a while disc
r epr oduce dg? 1§é%§1]e édte (?h Ilngsl“gcr}rs%%gg {I ongwx'%e tep 5’85%@ oF any
shoul d al so chmbmmirutﬂle&oﬁ\ﬂédngmdtth@eﬁo@@meoﬁnmtde@frﬂne@adﬁm e Angxhicial -
[ 0066] The previ ous description of the di i?ﬁl osg{iﬁ is provided to

enabl e any PBEPSYNPTORISHArERAYilY & THISTARFCoEsgr ik thy alipaativh dhqprogqssy jmay be

Various nodizhy eavietitshal oEé&@ordb&ﬁﬂoﬂ&UErﬁchdﬂtroﬁé‘ be ke n¥acBRB AN PlocdsQor
those skilled in the ar and the generic prlnC|pIes defined herein

may be appl g 459 betmalemenie as # oD IRAtIR G COEBEHRIACHIGES: ESmechabinglion of
or scope of 4t hpdiggl Qs 1&051:59&%1' the LQfaﬁg)J gﬁ:???%g@@%tsoﬂs nty %%dg{:i #8re

bellmtedtothe exanpl es 18 delgn erein isto
be accor ded nitrepicehess isgupmcionyits s NP onie, hr atyetipr iswbi qohBguraiimh. novel

features di ?@@?ed ]k}l%r &eps oi 9101(‘?1% og\%Tallgé‘itgmAldcle\é%r[%belds in connection with the
disclosure herein may be embodied directly in hardware, in a software module executed
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.



19 CLAIM5 1. A nethod of performing cell reselection in a wreless
communi cati on system conprising: canping on a first cell

i denti fyi Rgos@epndrand third cells deemed to be better ppha@adolrbds St
cell; moving fromthe first cell to the second cell without

performng cell reselection to canp on {he second cell; obtaining at
| east one cell reselection paraneter for at |east one of the second
and third cells; updating rankings of the second and third cells

b d th t t | | | ecti : d rformn
col T 1 osel ot AR HE Fipes i o FaREBE RS ooy STLRpERSH
based on t hendiptbastedes adivaga9f retibie is agoasicandhe MIIC @& k&ide @& a Tha

nmet hod of clain1} mhﬁrein the perform ng cell resel ection conprjses

perforning fArERlf TBdheslsmasie hegwreses am ficofPiege mediun nay fesids %

first frequgﬂg%ngH%B@ﬂﬁﬁﬁgngmq&nﬁghrd cell on a second frequency
different fromthe first frequency. 3. The method of claiml,

wher ei n t he [P or At nepec ef | mpies eteapldrp ndesmpr ithee Sunseiptisodpicnged may be

T IR hoBEFRL SILEET ARG LB 7 Ll S0HEEO
implemented in software, the functions may be stored on or transmitted over as one or
more instructions or code on a computer-readable medium. Computer-readable media
mcludes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a general purpose or special
purpose computer. By way of example, and not limitation, such computer-readable
media can comprise RAM, ROM, EEPROM, CD-ROM or other optical disk storage,
magnetic disk storage or other magnetic storage devices, or any other medium that can
be used to carry or store desired program code means in the form of instructions or data
structures and that can be accessed by a general-purpose or special-purpose computer,
or a general-purpose or special-purpose processor. Also, any connection is properly
termed a computer-readable medium. For example, if the software is transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless
technologies such as infrarcd, radio, and microwave arc included in the definition of
medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually
reproduce data magnetically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within the scope of computer-
readable media.
[0066] 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



4. The nmethod of claim1l, wherein the identifying the second and
third cells deened to be better than the first cell conprises

obt ai ni ng wognBlne¥easur ements for the first, second and:ctrhysaalg)@ﬁlg§§
determ ni ng rankings of the first, second and third cells based

t he signal neasurenents, and |dent|fy| nge t he second and third ceI I S
as better than the first cell based on the rankings of the first,
second and third cells. 20 5. The method of claim4, wherein the

first cell is.. tp e nc nd th C nd third cell re
on a second d? Srlgrp; u%r%g?b,e% W%@fés ﬁJ ﬁ%gccaécﬁ’grtﬁ? ﬁ‘f‘&eﬁ P1rec Cgﬂﬂf’tﬁr‘é W@* the
the first, @ﬁnapkés anbndvel fealume disslog@fperdises obt ai ning a defaul t
O fset value for the second and third cells, the default Ofset val ue
bei ng applicable for the second frequency, and determ ning the

ranki ngs of [gdwe) fi rvigasesenAIMuh idi rd cells based further on the
def aul t O‘fset vaI ue. 6. The nmethod of claim1, wherein the

obtaining the at | east one cell reselection par arret er conprises
receiving systeminformation fromthe second cell, and



obtaining the at |east one cell reselection paraneter fromthe system
information. 7. The nethod of claim 1, wherein the obtaining the at
| east one cell reselection paraneter conprises receiving a Qoffset
value for the second cell fromthe second cell, and wherein the
updating the rankings of the second alfd third cells conpri ses
updating the rankings of the second and third cells based on the
recei ved Qoffset value for the Secﬁﬁfﬂﬁﬁé and a default Qoffset
value for the third cell. 8. The of claim1, wherein the
obtaining the at |east one cell resel ection paraneter conprises
obt ai ni ng Qof fset val ues for_the second and third cells, and wherein
t he updath Agnethed efaskPrnas 6¢ll faeediondna Waislest FRMEUREAIO8 SEEEr i ses
updatlngcgﬁ§n§ ki ngs of the second and third cells based on the
Qoffset values Tor the second and third cells. 9. The method of

cl ai m 8, capmgion atfhes cobit ai ni ng the Cpffset values for the second and
third cel. rise £l vl t he e he second cel
fromthe ‘ié‘};‘ @Jsec??dsand%ﬁ reéfeg?l\(??rﬁed bé?rft tﬂeﬁ Cel\E’or the third
cel | frommdviag fréth Itld: fixed dellad tHersecmna cei u@dhbmrpeﬁehhmg lcsn reb¢ledtiitd tagp by
t he second cell . The method of claim1, wherein the performng
cel | reséFé%ﬁ?%ﬁ?@ﬁ? rises 21 deternmining that the second cell is
ranked high&fin dé Eﬁéhs% He Jeh'rés‘éle@ﬁéﬂ pé?ﬁﬁ&gr Bf‘attl&%t SRAGt Rt MU 9B P
the second and third cells, and performng cell reselection fromthe
first celckllgo the second cell. 11. The nethod of claim1, wherein

t he perfor Q 0 third
cell is r: r% %&l?‘%’ S% (%nﬁleagcsigtg{(:)%: lm? g%eggase ?eagtqﬁlte '&Qﬁ cFa%’g%Pon
rankingspﬁmﬁ&a'aﬂcond and third cells, and

performing cell reselection from the first cell to the second or third cell based on the

updated rankings of the second and third cells.

2. The method of claim 1, wherein the performing cell reselection comprises performing
inter-frequency cell reselection from the first cell on a first frequency to the second or

third cell on a second frequency different from the first frequency.

3. The method of claim 1, wherein the performing cell reselection comprises performing
intra-frequency cell reselection from the first cell on a frequency to the second or third

cell on the same frequency.

4. The method of claim 1, wherein the identifying the second and third cells deemed to be
better than the first cell comprises

obtaining signal measurements for the first, second and third cells,

determining rankings of the first, second and third cells based on the signal
measurements, and

identifying the second and third cells as better than the first cell based on the rankings of
the first, second and third cells.



performng cell reselection fromthe first cell to the third cell,

wi t hout performng cell reselection fromthe first cell to the second
cell. 12. The nethod of claim1, further conprising: avoiding
transm ssion on uplink until after updating the rankings of the
second and third cells based on the at®least one cell reselection
parameter. 13. An apparatus for wreless connunication conpri si ng:

nmeans for i on a. firs for econd an
third cort T Beltd 3F st niherdf Ao TG oFP G Boent B FEPRA B0 g
from t he third 64lis@ed dn 4 @cbMEfr&peiidatEwherdintthoddterpaiih® tiFirgkigs|of the
reselectlon to canp on the secaond cell; neans for obtaining at |east
one cel | F%s@F%%%?EHhﬁ%FﬂﬁéPEW“ﬁﬁr at |east one of the second and

third celdyginiiBfAshRORAAANTE: thaBitbRsnPhir kOIS B RSB ThrktW ik
cells based on the at |east one cell reselection parameter; and means

f or perfdwn%ngph@bbfbe@eﬁemmd@nqmmenwmﬂe first cell to the second or

third Celfi&tepra?ﬁl%ggat e ran QBF ?1% ?‘ll%st s%c%na%a thol d r.t,ehls bﬁseﬁ %?I%e?gg the de%a%lt

cells. ara

perfornlnmﬁ&ebﬂuéeselectlon conpri ses neans for perform ng
interfrequency cell reselection fromthe first cell on a first
frequency to the second or third cell on a second frequency different

from the d iThs mefHoQPUERRY 1, wiefein the obtaining the at least one cell reselection
parameter comprises
receiving system information from the second cell, and

obtaining the at least one cell reselection parameter from the system information.

7. The method of claim 1, wherein the obtaining the at least one cell reselection
parameter comprises receiving a Qoffset value for the second cell from the second cell,
and wherein the updating the rankings of the second and third cells comprises updating
the rankings of the second and third cells based on the received Qoffset value for

the second cell and a default Qoffset value for the third cell.

8. The method of claim 1, wherein the obtaining the at least one cell reselection
parameter comprises obtaining Qoffset values for the second and third cells, and wherein
the updating the rankings of the second and third cells comprises updating the rankings of

the second and third cells based on the Qoffset values for the second and third cells.

9. The method of claim 8, wherein the obtaining the Qoffset values for the second and
third cells comprises

receiving the Qoffset value for the second cell from the second cell, and

receiving the Qoffset value for the third cell from the third cell or from a neighbor cell

list transmitted by the second cell.

10. The method of claim 1, wherein the performing cell reselection comprises



15. A computer program product, conprising: a conputer-readable

medi um conprising: code for causing at | east one conputer to perform
a nethod according to one of the clains 1 to 12 when executed, on a
conput er. ’

determining that the second cell is ranked higher than the third cell based on the updated
rankings of the second and third cells, and

performing cell reselection from the first cell to the second cell.

11, The method of claim I, wherein the performing cell reselection comprises
determining that the third cell is ranked higher than the second cell based on the updated
rankings of the second and third cells, and

performing cell reselection from the first cell to the third cell, without performing cell

reselection from the first cell te the second cell.

12. The method of claim 1, further comprising:
avoiding transmission on uplink until after updating the rankings of the second and third

cells based on the at least one cell reselection parameter.

13. An apparatus for wireless communication, comprising:

means for camping on a first cell;

means for identifying second and third cells deemed to be better than the first cell;
means for moving from the first cell to the second cell without performing cell
reselection to camp on the second cell;

means for obtaining at least one cell reselection parameter for at least one of the second
and third cells;

means for updating rankings of the second and third cells based on the at least one cell
reselection parameter; and

means for performing cell reselection from the first cell to the second or third cell based

on the updated rankings of the second and third cells.

14. The apparatus of claim 13, wherein the means for performing cell reselection
comprises means for performing interfrequency cell reselection from the first cell on a
first frequency to the second or third cell on a second frequency different from the first

frequency.
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15. A computer program product, comprising:
a computer-readable medium comprising;
code for causing at least one computer to perform a method according to one of the

claims 1 to 12 when executed, on a computer.



