Fast Serving Cell Change Claimof Priority under 35 U.S.0 119
[ 0001] The present application for patent clains priority to U S
Provi si onal Application No. 60/912,680, entitled "Methods and

Appar at us \i’@&ﬂogﬁﬁé.ldi ng Fast Serving Cell Change," fil ggr@806886060318.
2007, and assigned to the assignee hereof and expressly 1 ncorporated

by reference herein. BACKGROUND I . Fi el d1[ 0002] The present invention
generally relates to tel ecommuni cations, and nore particularly, to

provi ding fast and reliable change of conmunication cells to a user
in a wreless conmunication system Background

[ 0003] I nt el ecomruni cati ons, |§aé i @j i cations,
conmuni cati on environnments gﬁ@%ﬁ IJs‘%iggr eﬁﬁ?ﬁmgr dynamc. In a
nobi | e conmuni cation setting, some conmunication entities such as a

User Equi pnent (é&ﬁh&ﬁfo@&fﬂn@éﬁﬁ{%@%ﬁ@y nove fromone |ocation to
another at different points in time. [0004] Reference is directed to

FIG 1 whi cH?hbws a Bhenpicsant applicetienden patent| dams arriondy in Wbk dhipyigeyal

associated w th PRV 4bREna Eae  JRUPESaRL A AFREEChiRgmg,
Uni ver sal Mobi | eFabebevmgrasti GangohileSps tiamd 18,M3) andsissiged to Heassignee

t i nol d ' i ncipl. f ' f UMT'S icati
Syst em can bo. 1 OUREHAPDREGR Tarer EapaY AU T O BaFEher shi p Proj ect)

Speci fications 25.211-215., etc., published by the 3GPP. [00051ln
FIG 1, there is a core network 20 |inked to the Internet 22 and the
Public Sw tched Tel ephone Netwo Wkﬁ , for exanple. The core
network 20 provides access of the Internet 22 and the PSTN 24 to
subscri ber usersy suches a user operating a User Equipnent (UE) 26,

via a Universal Terrestrial Radio Access Network SUTRAN) 28.
[0002] The present invention generally relates to telecommunications, and more

particularly, to providing fast and reliable change of communication cells to a

user in a wireless communication system.

II. Background

10003] In telecommunications, especially wireless communications,
communication environments are not static but rather dynamic. In a mobile
communication setting, some communication entities such as a User Equipment
(UE) operated by a user may move from one location to another at different
points in time.

[0004] Reference is directed to FIG. 1 which shows a simplified schematic
illustrating an exemplary communication system. In the following description,
terminology associated with the Wideband Code Division Multiple Access
(WCDMA) or Universal Mobile Telecommunications Systems (UMTS) is used.
The terminology and basic principles of operation of a UMTS communication
system can be found from 3GPP (3™ Generation Partnership Project)
Specifications 25.211-215,, etc., published by the 3GPP.

[06095] In FIG. 1, there is a core network 20 linked to the Internet 22 and the
Public Switched Telephone Network (PSTN) 24, for example. The core
network 20 provides access of the Internet 22 and the PSTN 24 to subscriber
users, such as a user operating a User Equipment (UE) 26, via a Universal
Terrestrial Radio Access Network (UTRAN) 28.



2 [0006]Wthin the UTRAN 28, there is a Radio Network Controller
(ANC) 30 linked to a plurality of cells, tw of which are shown and
desi gnated by the reference nunerals 32 and 34. Each of the cells 32
and 34 carwdeogayeired by one or different Node Bs (not pehastpsochhs
Node Bs are terrestrial base stations capable of conmmunicating with
the UE 26 wirelessly. The cells 32 and 34 can be served by one Node B
or separate Node Bs. If the cells 32 and 34 are served by one Node B,
the cells 32 and 34 are sonetines called sectors of the serving Node
B. [0007] Supgdse in FWahinlthe {IRRANRE 28 Gthierei IEiadldd}b Nemmhmaﬁdkerm)ﬁhe
cell 32. The ceI

Chough the UE 26/E0chy BRA BbHeitin et Pl NGTah £ "bhet ot oty B

26 nonitors and pERrBic@iienctdle3Pihd84.S EGRSShE LOM IEMd0Iheh Weeddvbred by
I nformation of these other cells, called the "active set," is stored

in the menory of o diffcrow NagigRsdaer shawnr JEheddoderfas wa farissiriabhass stetions
the coverage ar e Blgl\é}f@&ﬁrr@}ﬁcéﬁ% 68 the¥de 2J%reié§T@6 TRERSIES3 A PR 34 can

proximty W|tht eiving strong pilot signals fromthe
cell 34, for insbasmed I{yGO@SiQdﬂtmorcﬂep@retc NodoBismilt the aelts Haeqnﬂéﬂ agg spneeld

strength, Supposg the d t ff €. .
session fromt he 8% Ng‘ge %bthg ﬁgﬁscﬁ?ncg?’f%"ro rg%tg%%p w&rég%ethggerfﬁlg
UE 26 needs to exobaBge rressages with various entities. Heretofore,
nmessages ex ed dugin stJ been desi gned, t

t hr ough cel ﬁ@%?r espe ‘-Eﬂpg nﬂginé gl lrh)é%tcﬁn%‘f‘m"g? il tﬁ%g%} v&d
by the UE 26. [0@QOL&ResEIs00&d ihs s&awgr&n%me UB24! BvenlthoddhethVITE2ES is
starts the handoff process by sen ;ﬂ{lgjﬁa nmessage Wi th information

regarding the pi P&tendy comgrpicaingay éeléé¥|f§eUﬁ%tr§0naf@ﬁ@ér§3é@ta%the
the RNC 30, via gﬂ *&?é nalsforft § %]df offer %Elg, LR k8lidn §t4the§ér oRGt &iis ac%ued the

identified by th age pat 36 an 7/, respectively, as shown in
FIG 1. As part &fctivheciibsssiged mh‘éeUEem&yn@iyﬂaIEE ¥epdiupponethe UE 26
particular cell has he silonges t t

that cell as thet}%&ee nraoveél &e %%%]%r rqugééicbéﬂg? X\éufsﬁxt hlceher%rje% gg&n&%
the RNC 30 wei ghﬂletﬁﬂ@xldﬁszlvﬁthahe ofll by méwmcg s&p@gmstgjnels lﬁl@ﬁdthfafcell The
ANC 30 nekes the_decision based on a nunber of factors, such as the
reported pilot sf¥eMAc-and | oading of the cells 32 and 34.

[ 0011] Suppoggpgsn t hi swamaaBie p réﬂeltﬁl\iﬁd&%ﬁepa%@a{es&e%@hth@psﬁrmwgﬁ 26
cell change fromthe cell 32 to the cell he RNC 30 sends a

reconfi guration Aesdsdehamofiihcompunigriipn sessian sropdhe gelbdsigithgealld. To
cell 34 to the U'écc%%gﬁ%@tﬁl eenﬁetﬂe 88 26 Q@ed@aﬁoheﬁﬁa agéemléﬁ f\!vﬁﬁ”v%blﬂe”

message i s designat e reference nuneral |n FI' G
The reason for sentgdiesng Hb:etofce'c,omlﬁssggﬁs&mcbangn@sieag@ havidodt Gév eomlostlst heen

cell 32 is becauge thﬁ cel | |s Sltll Ll th servh%g%n%l strgr?g[th OI% mgn%ls

26. [0012] Suppb$ Ouﬁoé cTSPCCI?’(eCOefltv

reconfiguration ms&a@eymeajﬁt{e ceII 32 Based on the information of

the reconfi tion the UE 26 ca cces

successful , %ﬁ@ lue 26R§éﬁg‘§e i H%‘gsrﬁ'i":}@efi&"[h@ g\ ?%%%aéglsﬁn\%%e :hﬁ%l"ff
cell's 32 and 34, pided b%@ﬁlﬁﬁg §in@%sb§éwft@1ﬁf&ﬁiat1@§re§@@‘{ﬂ§tﬁé’ il Btr SRS S
pat hs 36 and 37, res eCtively, E@EVIOUS|y descri bed. The nessage

basi cal | y repor t #hetdeds By jscasiye @ﬁttft RM¥pndbfia pighse thescell 32 and the cell 34, or
both, as identified by the message paths 36 and 37, respectively, as shown in

FIG. 1. As part of the message, the UE 26 may also report one particular cell
has the strongest pilot signal and wish to switch to that cell as the serving cell.
[0010] Upon receipt of the message, the RNC 30 weighs the decision of whether
to approve the handoff. The RNC 30 makes the decision based on a number of
factors, such as the reported pilot strength and loading of the cells 32 and 34.
[0011] Suppose in this example, the RNC 30 approves of the serving cell change
from the cell 32 to the cell 34. The RNC 30 sends a reconfiguration message



[ 0013] The af orenmenti oned serving cell change process can be
successful if the communication conditions are favorable. However, in
reality, communication conditions are not always favorable. Returning

to FIG 1waébookigi1ddE 26 is closer to the cell 34 and f actsfoosv@sws
fromthe cell 32, very possibly, the signal strength between the cell

32 and the UE 26 woul d be weak. Consequéntly, nessages exchanged

between the cell 32 and the UE 26, such as the nessages sent via the
paths 36 and 38 shown in FIG 1, can be lost. This is especially true
under certain scehiahhaspardrogterds iataaoseng ihe cahl 3drtdte (He2d viaghe @lidigdbe

of signal strengt be quite. abrupt i ch changes are nost | i,
Cnuced by Geneadidh 6Pe Fetame tighne s it s ] L oo Bt pammerti g o
m dst of a Voi cegbynlif HIMOL P)rig @édsen Forabudih thetr@cdﬂﬁ%ﬂ@f idn #B&age through
conmuni cati on session fromthe cell 32 to t e cell can result in a

dropped call. [ OMM}M&@B&@IFW?USC theecel 32 s sill{beseriing prtfor the Ut abl e
and fast sc for p bRALEBE! 26%H@€395We@ez%srtﬁé ﬁé&fgﬁ%%%g@ga

system SU [0015 a wmreless co ication systemin whic
nmobi | e user u3| niegelidhi Besed enith infirmatinmi crfgh@recmﬁgur%h@atnemg@é@sﬁ}ﬁ%

requests a servi & a%ﬁtljslﬁlt ehc%ﬂgﬁ flfrs%F:n asﬁ?P%He%?E Eg ?ﬁnesg L85 e%ﬁ(% i’iO

the nobile ternifa ors -t he Ruthorr zati of rV|ng ce
change from a prgaid ahged chaspdeaindfIdoin tahmatrer gemlameb lthat Afs %hﬁn&gmhe

time, the rmblletermnaL g@ %g;};ode dat fromelté}({ g} rce cell
or the target ceMFSS2gHBHNS &¢aDe /- JFSBIEHYTOR i ATTHNS ST IBH ege HESeaEr|
change from the par@ry rp6hs the shRedRPiHahfipldadsssends confirmation
of the serving cell change to 4 the target cell. Operated in this

manner, abr (3L er i nBie Berearntioned sevingrict ghangs Pﬁ@%ﬁ @A bgecaegsful if the
fail f th | d
ailure o e S@Jé%{ﬁlg;ﬂc%h cohfiap I?s]ear‘é%vd?ﬁﬁéuﬁo ﬁl Iegﬁ%qur{[rg%ﬁlsaﬁﬁaﬂ

other features an antages w be apparent to ’t ose
the art fromt heCdnditioomwgw@I@itv\aw &drorblsc Repiriing fo Fﬁkdnifttbtgbﬂiﬁéris wiosdr

ne 2ccopany. g anAesy b IS o S A8, TERAL,L ek
sinplified schenstdngthdbadwkdngths Wi SIgarﬁlntheﬂMamyuldtQJﬂTﬁHhkCaCthQBquentiy,
system messages exchanged between the cell 32 and the UE 26, such as the messages
sent via the paths 36 and 38 shown in FIG. 1, can be lost. This is especially true
under certain scenarios. For instance, in an urban setting, changes of signal
strength can be quite abrupt, which changes are mostly caused by dense city
buildings. If the user of the UE 26 is in the midst of a Voice of IP (VoIP) call,
inability to handoff the communication session from the cell 32 to the cell 34
can result in a dropped call.

[0014] Accordingly, there is a need to provide reliable and fast scheme for

serving cell change in a wireless communication system.

SUMMARY

[0015] In a wireless communication system in which a mobile user using a
mobile terminal during a communication session requests a serving cell change
from a source cell to a target cell, the mobile terminal monitors the authorization
for the serving cell change from a prearranged channel from the target cell. At
the same time, the mobile terminal can decode data from either the source cell or
the target cell. Upon receipt of authorization of the serving cell change from the

target cell, the mobile terminal sends confirmation of the serving cell change to



[0018]FIG 2 is a sinplified schematic drawi ng show ng a
communi cati on system operated in accordance with an exenpl ary
enbodi nent; [0019]FIG 3 is another schematic draw ng which

i 11 ustrat ggobdeesinhan canyon effect; [0020] FIG 4 is chermusabs/sdognal
strength of a source cell and a target cells vs. tine resulted from
the urban canyon effect as illustrated #n FIG 3; [0021]FIG 5 is a
call flow diagram which shows the nessage fl ows anong different
comuni cation entities operating in the comuni cation systemof FIG
2; [0022] FI G 6 ihs tagdtlcaivcOpsrbtetvin this rsdnows alirhgt tpnocedaétea user

equi pent takes in executing the handoff omthe source cell to the
Car gt el | - 00%BRHeahon bebsign e idine ohE G DR G “HATES PrdsauPLE:
the target @mhk] takesTlidle xEaH: BguiehendrRagides WiD B bhiRr&OW ©6scallled
to the target cell; [0024]FIG 8 is a flowhart which shows the

procedures a radifothtettihdrdm dehdolinyies degled dessrighens uieksigagaben aiidothr
fromthe source %b#p%@riﬁg&amgg% w‘ﬁ%h'li"ke Al eh QORI GFefe? td;c 1§<§ arts.

schematic drawing o t- of tHe hardware 1 nplenentation o
apparatus for executing the handoff process in accordance with the

exenpl ary enbodi nent.
P y BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a simplified schematic drawing showing an exemplary
communication system;

[0018] FIG. 2 is a simplified schematic drawing showing a communication
system operated in accordance with an exemplary embodirment,

[0019] FIG. 3 is another schematic drawing which illustrates the urban canyon
effect;

[06020] FIG. 4 is chart of signal strength of a source cell and a target cells vs.
time resulted from the urban canyon effect as illustrated in FIG. 3;

[0021] FIG. 5 is a call flow diagram which shows the message flows among
different communication entities operating in the communication system of FIG.
2;

[0022] FIG. 6 is a flowchart which shows the procedures a user equipment takes
in executing the handoff from the source cell to the target cell,

[0023} FIG. 7 is a flowchart which shows the procedures the target cell takes in

executing the handoff from the source cell to the target cell;

[0024] FIG. 8 is a flowchart which shows the procedures a radio network
controller takes in executing the handoff from the source cell to the target cell;
and

[0025] FIG. 9 is a schematic drawing of part of the hardware implementation of

an apparatus for executing the handoff process in accordance with the exemplary

embodiment.

DETAILED DESCRIPTION

[0026] The following description is presented to enable any person skilled in the

art to make and use the invention. Details are set forth in the following



DETAI LED DESCRI PTION 5 description for purpose of explanation. It
shoul d be appreciated that one of ordinary skill in the art would
realize that the invention nay be practiced wthout the use of these
speci fi c oedajokss11din ot her instances, well known strucror/es2088150693
processes are not elaborated in order not to obscure the description
of the invention with unnecessary detaifs. Thus, the present
invention is not intended to be limted by the enbodi ments shown, but
is to be accorded with the wi dest scope consistent with the
principles and fdéatnptes fdi @mlposaedf breprlaiation. [ 00&hopkub¢ hppranated than onbhef

foll owi ng description [ rea eness.and cl ari

ter i nol agy: acsottiegsf b ARV SR oL RE R R pwithou
Access (WCDMA) Othe Wded YIS s M:iﬁb ldetaile| RCQPFRIRstGatks, GRSl lﬁmhesmcﬁlwml
as promul gated under the 3r é(Eg)gea&%tr on Partnership Pror 3GP

the I nternati onalfosSPEcHRTAPICERPTHRN UnPERT EPtTtg) obssuissitg. erffﬂ "B d‘f Be

enphasi zed that §bgioRaEM L:ARcdssarfiSRiI@PPhsCaRIpRestR iR¢dREbn is not intended
t echnol ogi es, such as technol ogi es and the associ at ed st andar ds

related to Code 1ilyilgnited Wuthe iepibedinssis sboyGmAjs, toBermscaniied witly the widest
Mil tiple A FDMA
i ple Access (T %\//aﬁsmf 5%%%?{3{1%&6? IﬁﬁfeMd}e% &E—%Bﬁ/ﬁ« Ch%ﬁe > ( )

Ot hogonal Frequen VI'sion ccess so forth.

[ 0028] Ref er €00¢8] i s ndiurdiement.ea tedoBdv@ng Aesehipiion, mheasansi afaiohgisenhsvwmd
the rel ationship he.vari ous co trt rra
accordance with é?‘F@x %’f‘ﬁ’?‘igyeﬁ%%? g@é’i’l ho?“f"t ﬁ}éd‘? 9! IVFSO g?qlhpqe
FIG 2, the 0V€l’Abdes@@ﬂﬂDM&)&irlmﬂv@S‘ﬁw&lbS"e@@cﬁtﬁﬁlahlba/uo%ls ggastém(UMYS)
the reference number 50. The communj,cati on system 50 includes a core

networ k 52 |inketf Pomlgatadywidentherdy (Ganeratign Breasrship fraigst @&P\R@)rhx the
(UTRAN) 54. The ﬁ@éﬁa{ﬁhﬁard&em%ﬁrc%é@m%ﬁrmr)qyﬁs@e fahauand eMBhssired

services to a user operating a User Equipnment (UE) 56. [0030]1n the

core network 52, thehige dnvegtien SRR mh@&h@y’fomﬁeﬁmmgies (S@H\S)teﬁglologles
inked (0 a Sor Vi, GRS, SpUaL, o0, SESN. 61T bR A

for "General Pac rvr ce Isin urn connect ed
to a backbone neTingr Rivision Suftlplasdctdie (TRMANNBlequetny Dhirasiot Murltigadycctdae

SGSN 60 is tied as t he UTRAN

Servi ces ¢ hr oughFRNAL Obpediis TraReignRIhan i8S Adrsiisiol aud o
the user of the fJh56 though the GGSN 58, SGSN 60 and t he UTRAN 54,
for exanple. 6 [00311For voice services, different entities in the

core networ K88l are (R¥fFiengsdls mw shirectsdta iFIE. df whinh schrmatiqalfyyshawsste
there is a Publi féla%%:;h?ﬂ}%% tHEVLRNO PEmMNERWRIh eﬁP t?égwfraﬁ%ed 13@@0(5&[5% RBh

is tied to a Gateway Mbile Swtching Center the core
network 52. The @\vsEmpfacy embadimeits! derimentien to a |Vbb| | e Swit ching

tho VLS 15 (OEPLCr vatyAgetabt B ont PR AR TER L RGH i ath g DR ndls A7
FIG 2. The NBC]\leRrﬁihemﬁmbelrﬂ@eCMEdommuhﬁEMys&md@ iaduddae colERANGY 52
shown in FIG 2., 4 to a Universal Terrestrial Radio Access Network (UTRAN) 54. The
communication system 50 can provide data and voice services to a user
operating a User Equipment (UE) 56.
[0030] In the core network 52, there is a GPRS Gateway Support Node (GGSN)
58 linked to a Serving GPRS Support Node (SGSN) 60. GPRS is an acronym
for “General Packet Radio Service.” The GGSN 58 is in turn connected to a
backbone network 51, such as the Internet. On the other end, the SGSN 60 is
tied to UTRANS, such as the UTRAN 54 shown in FIG. 2. Data services
through access of the backbone network 62 can be provided to the user of the

UE 56 though the GGSN 58, SGSN 60 and the UTRAN 54, for example.



[0032] In the UTRAN 54, there is a Radio Network Controller (RNC) 66
linked to a plurality of cells, tw of which are shown and desi gnat ed
by the reference nunerals 68 and 70. In this exanple, the two cells
68 and 70 veoeoopasti4iof the two Node Bs 69 and 71, respeetinstops/iochtss
Node Bs are basically terrestrial base stations. It should be noted
that instead of separate coverage, each®of the cells 68 and 70 can be
covered by only one Node B. If the cells 68 and 70 are served by one
Node B, the cells 68 and 70 are sonetinmes called sectors of the

servi ng Nod@0B1] As nefirivoie deaboy, alifféranttdniiteseinadhptes nttweric 80 breG8ilized.
served by the Node

20053 The U 56 FEstcafiiir oF 36 Fus ek en e Y a Bt S gelied Srerhang

LI E 56 al ways noONtfx@Es (mn\mm NtTak IESTONN63 4 kied 6 koBabsayl Mubilaldwilchiag
HE 56, called the

habl | d t f the
aetive set " SLpOBSLTNCESoRaHE 80 S ah BRISG 67 e e cogected
initially is Cl Ot%ed tl\@oﬂﬂ@%x%?dhingﬁ@ezﬁéﬂ (Niﬁ@) G.Iﬁ fch l'ZiQ a.' Y$’1sﬂ811 LB@Jtioﬁ"l@égiste‘%S

such, the LIE 56 first communi cates wt he cel

both the cells 68Idhd Thg MC andthatliS/e cg!éqcﬁVflmdm%w frhe:refgr@p%s@?emie
UE 56 is moving 8&%%7‘3@% ! 'ThZ‘iM W1keg) %lscokﬁec&e%ct%'dﬁ%f’s@gh R Rt

S|gnalsfromthec er cer aln criterira are
criteria will beUdad bbhddwhun FHer2.1 ater, the UE 56 decides to

handof f the vi ng cell o,.the c

descri pti on[(ﬁﬁhb cel ﬁ%é% bg% ?‘g(ﬁheﬁh@ g@ﬁ’l&oc]éle%véﬂﬂf 88’%‘5@5@5@@ &aglg( ﬁs
cal l ed the targefo £91Iuia11t3Fbﬂréem§rmrcﬁ‘wtﬁaf 2tnrbelovad §henhed s thdandeit'
and "serving cell change any equival ent tenms thereof, are used

i nt er changeabl y. nmwe's%ﬁxiami #- Slnj thisererpre: the Byqypels 68 and ¥4 21emar of die tAe

expl anation of tRgge BEl%@rhnﬁaHYQébpe&ﬂ(vEl?CtThe%QWBk RrdbdSicay | 't&re@tnal base
schematic drawi ng i n whi here are no obstacl es between the UE 56

and the cel |'s 68stafifhs 7I®shquh1 bengitqd; that ingigad of e¢ndents ¢ayerage.toheh @fah@cells 68
particularly in gpy #HJ% o 2604t 8\{1?5& \B&LE. 3 e E@l@c’) s%ﬁh%tafe] R4 by
ga nsequen

structures obstructingt e pr op on of signals
changes of si gnabnesNbéenBt Itheeoqﬂer(iﬁeamdéw oy sbimetxdnéEcﬁﬁdcsaﬂommfﬁhe m&sm e

hovs the. o) gnal e+ BngraoRHatR oS S oeaB, G ADOE s pY B M ode

points in time fBreot h@eb@ﬁﬁlg@&vsdlMeMdEBG; 3. The y-axis is a
rati o of ene@%é per chip.to interference noise energ 3& Ec/ No dB.
The x-axis 1938 ti me B8 YEeR s 63blg of soargipg Appens pellsF taopﬁzrat%éheUE 56

signal s repr esenm%qypﬂlomﬁs hﬁu fktaild tH@ p@é&%ﬁh@%@ all %%ycﬁgml@xeﬁs%d
UE 56 fromthe cell (FIG 2). Simlarl he signal s re resent ed

by the thinner 1sm@ra¢m@pg¥m@ pédei Ve é6b9allpﬁéheuacs‘6@ fot.O nbuppesccial this
Wih G 4 %88%% L A P o
99. Further suppsset fdratvapheys subig thé BESH fist &:mﬂmmamt@sh\elt}bmeluﬂlir@s THeO
nuneral o1, the DE a b SEF BERRRar SR Fom the cell 6 (FI G

2) . However [poshpn t he Fatb@napidse (ROUE W6NS niohRicowae thOtell h@ allibé s”lﬁ
102 as indicated by the | ocation denoted b%t he reference, nunera

shown in FIG 3, echige sirongaipeyannds Tyn fecsllve Aftepergtaly gitpilagre %fm”ilwé

cell 70 (FIG  2) ¢ithlia %FbéﬁéE%nEéd”fﬁrthérh@cexs gk 5%%&8&%9 hBﬁd?:@? ﬁq@%m@&%‘
68 begins to wane. After the autonobile 99 conpl etely turns t

corner of the bubdldirery thoeellgtdoitke W%éffwé@ﬁ@ Otfidesobmwrdlﬂrﬁgcello’ﬁ_i iandled
104, as identifigQ by e ogal han dena gO hist e LELeraRce MuRELAl,

95, loss of the signal strength fromthe cée eS|g
This is because hdreinbeiowdihegerd® Zhadnfft andi'd@erabie)l dhboek’ dddeny equivalent

| i ne-of si ght sigpal s between t and the LIE 56. As such, the
UE 56 can only rgegaf %regfg‘f?a‘fsgg ﬁ:lapﬁ@%@el | 68 reflected off
10035] At this juncture, a digression is made for the explanation of the “urban
canyon” effect. Shown in FIG. 2 is a schematic drawing in which there are no

obstacles between the UE 56 and the cells 68 and 70. In reality, this seldom is



[0038] It should be noted that abrupt changes of signal strength occur
not only in the urban setting as depicted above. It is well known in
the art that signal gains of an antenna are highly directional. That
is, electnwopgseiiig waves enmanating from an antenna ar ecinsiood®os93
patterns. Even w thout signal obstructions as in an urban
environment, a slight noverment in physi éal |ocation can result in a
significant change in signal reception. For exanple, a receiver 8
receiving signals froman antenna within a | obe experi ences strong

si gnal receptionmccmmnhanmuhdyihamdmbWMeﬁMDQGMmﬁnﬁwmemehamqnuwdmmmhd

f the | ob the .d th of th |
S astic Looao] urishEe i e dRoTetior OF sRTHF oo, il o2

UE 56 cannot sucggssktungh &baﬁ@%dﬂ%&h&@ﬂiﬁlﬂm@sﬂn&lm& Beherp@addI FIG. 3
conmuni cation session fromce|l 68 to the cell 70 in a tinely manner,

the communi cat i °§’é§§PW@%ﬁf%‘éh35‘%eE}EﬂQy term nated. For instance,

I f the co 6Pt ON HEsaiQhw ﬁleasu%ﬁgl ﬁﬁengeﬁecrfthé%&oveén%’)ascdﬁhlvo RUiffrent
Crcuit-Switched (CS) voice cal he resul | d be a dropped call

The exenpl ary enbriefs wetime Setthg BEt% asshow istIél?eéchlhbafcﬁXtSdS agthoed ey
aforerent oned, PRGY, HANRMTFLSLSRERY. BRMIHE CaEd L, KlGne
the fl ow of commexpressdd ionecvads afpeBlGarpthg sigmelswapresau&dd:)grﬁmnlnmkai hmenare
entities during handoff .by th fromt 68,to0.t
Crget ool I 707 et ot TaaS B R s 68 S AR oS ulerss mh Signels

and conci se expl @pabiéntdd, byt thethidoer fie drs siggi fbeideds, @PEIENAA fitgn tirdel 70
the Hi gh Speed Downlink Packet Access (HSDPA) services provided by
the network 50 a&! gr@rrul gated by the 3GPP. One characteristic of any

HSPDA ser vi g3yt hatpdiiendeiEndf a0 thiIng’fnt & gﬁpﬂéd}lewﬁﬂ BRA4S Suppose

received fromdifferent cells. Instead, the ecei ves al |
traffic signals the @mr@féhmgﬁéﬁs@rﬂvlivmg a@equtomqhelp &P offrther suhposgéhadfwhen
serving cells acgQr t : .
hi ghl'y robust se@gllﬁ%gge% Pet&,g ﬁglbglﬁiri:ig% pr ac %h %gté{‘sl?edo?!%%flg?aﬂm
exanpl e, due to ddnetedblpaie efyoa nefiéetd], aissﬁfﬁrsﬁlrm%s sthagignals from the

Lhe sour co oel | B8 Srtbain BRmITEA0 GHOTERLT OA Lok &L Eorde efias

a RRC (Radio Res@ﬁl’dﬁ% @ondsriadikated B @6t lobiioReduesd bﬁm@%eﬂc@ nbfGraf\NIE
66 via the source cell 68, as indicated by the nessage paths 68 and

71, respecti vel ySho¥Rdd16n3Fihe UL 56 [bGQ‘Z!?FP FeceiNe streruBgtaly omppe 6¢led0

by the ANC 66, %a@g@a&g{ m
the RNC 66 via tﬁ?ssour@%ghggﬂé/%%e qgs I'ndi cat'ed %tgéeﬂ%sq%g&gg%gt&ﬁég

denot ed by the réaftertbpeetomohis 89 sompleighdtuns, the ewpectithebyilditg 1 ZhedRRC
Connection Set up, ILgSaAdS tho%}ﬁﬁﬂgﬁbé}%ﬁﬂﬁ%{ ! ﬁ't%;cd'la% I;E(P e by

downl i nk resources, suc cra I'ng cod e serving cel

68, is included.the Qeﬁe&ﬁdcshﬁhemhps lpssneft the ajgnbhetreagihr f@nakd kel688 ican hhe

serving cell of Lhe. e Shis is because the building 102 can considerably block the line-of-
sight signals between the cell 68 and the UE 56. As such, the UE 56 can only
receive signals from the cell 68 reflected off buildings. Typically, the reflected
signals are much weaker in strength in comparison to the line-of-sight signals, as
shown in FIG. 4.

[0038] It should be noted that abrupt changes of signal strength occur not only
in the urban setting as depicted above. It is well known in the art that signal
gains of an antenna are highly directional. That is, electromagnetic waves
emanating from an antenna are in lobe patterns. Even without signal

obstructions as in an urban environment, a slight movement in physical location

can result in a significant change in signal reception. For example, a receiver



Suppose at some point in tine, the HE 56 detects pilot signals of the
target cell 70 of conparable strength, for instance nerely a few dB
difference, to that of the source cell 68. Such a detection triggers
t he UE 56 woz2esnshiq neasurenment report, called an "EvertTiRlocsm@®sage,
to the RNC 66 via the source cell 68, as indicated by the nessage
paths 75 and 73, respectively, as shown8in FIG 5. In the Event |A
nmessage, the UE 56 basically requests the RNC 66 to add the target
cell 70 to the active set of the HE 56. [0044] Upon receipt of the
Event 1A nessagerectihmgRchabs fivends matdRes onfhiig aPiabp arxpermssageong sighdie

nmessage path 76 to the target cell 70, as, shown i.n Fl 5, e
Reconfi g Prepar e8¢y e(?“ ﬁlﬁfc’g}eﬁ*&ﬂl‘% '8 ﬁhfi FECTEr'y éxiovg% Pt ‘#Jotﬂ? ﬁ)o%e‘ﬁhe
up a radio |ink dobhn tHeetrblgtber therdcaieinddrdals EADKR]Mitich t he
information fromthe Reconfig Prepare nessa the target cell 70 is

sage
able to set (U he raliFfEronesni movr CQI’I"&‘@“QSEW%%I@\&%%@ i'f the ¥ 56 cannot
established, theglaEgRllycRinge ik RIROAMSH 1R &rgein%%nﬁxﬁaﬁg&%&wﬁ&n
Reconfig Ready nessage Vvia the nmessage path 77 as shown in FIG 5.
[ 0046] Ther eaf t er ¢clk hie taNE &8 Eeads tiarelorines, Betconpumication sesaige cep be
the UE 56 throug : cel |- S .. ndi . t ge
paths 79 and 78, rr{é@%e%ﬁﬁ\g}% ?/ ?‘gljﬁgs\%gncfﬁ?ﬁe&%hg&&nﬁcgng%%%g aﬁazé%g% Rver
t he exenpl ary enth@Vaifntcalhfort b €ideniv-Snditiciona, (G toie Adlt itheereSdt wdpiliabe a
message, it can include serying cell information such as the H RNTI
(Fi oh Speed padi DoRBHGHE it Graielity GEHERESH OF: TG PEOW 6 drohied fo
target cell 70, #diReskithe&rtincilionbd SpeReh. Shared Control Channel)
channel i zati on codes of the HE 56 _1n the target cell 70, and uplink

E- DCH ( Enhat8! Dedi cBefegneniamaw direpise &g K- om opupeiionygtisBIG. 2. tHE. 5

target cell 70, g. E- . i .
ldentity) and t h% a%{a}él\cﬂﬁgﬁ %I%I%%uhﬁﬁgpﬁ?é@éﬁ?%e a)lsﬁ}%{%&*s% %éuaimc? nﬁe

noted that RNC 6&eapderssemtynidsdonentiics dfrmerhanddhbate d85es frbm dheatootce
to the target Cel:éllh6780f0 the Eﬂégehggsiﬁ TR SRORI8win %Eq%’ti@n tfgrg%uqfcﬁgsaggz} gge%rh

76 in FIG 5, which nessag e nécessary 1 nforndti
cell 70 needs toaskenshcitataphoatiohe tHdHTBG36 is[ @kdd Suppeameaindan diehi@igh

point in tinme, the 56 .detects ,stro {lot. signals, frgmthe
target cell 70 agpe@g%mﬁkg%eﬁ&ccw ?ﬁﬁép‘g%?ﬁr@ée% Pld%{’y %‘?é‘e 550
may then meke a abe?bﬁﬂurgrateaswtt@e YORP N@netcRareftaiigie dfhfy HRPDRL seeabd isdRat
as the serving cell _fromthe source cel]l 68. The decl sion can be

based on predef i Hed/le P fagsingt sofrgombipe pigatlarreelychfompbtferentaglly nlosiad,
3GPP Speci ficati gl @-5%%0&?@3}&1159%0 QY%HEH%&I%F)S'iI?g%;gGI’Q{Ilg%ﬁ.h Kbt 2

can be that the pilot signa romthe target ce i s“stronger than
t hat of the souredmngebl se8ingycedls mreatding rte qedentiomal richarfiesdBs toaklyech a

t he hysteresis, [ ' - dur at j .cal l.ed.t h o
Tire- Yo 1 gger COPHiobRes Vi el St 3L AleqeaR Wikl fr camelsy fusie,
the HE 56 sends the uBhsarhnybb cffeetss heresdedrabpa@t to the ANC 66 via all

the cells in.t actiye set of the, UE 56. enplary route for the
Event 10 melHIE Sent Spoine’ e e e RRCTEEMTE i pifatup gr et
cell 68 to the RMar&beelloss.i mditeained chimuiitatiRS&adseh, AR UF 76+ saddl a80RC
respectively, showmn in FIG 5. [004810nce the Event ID report is

sent, the UE 56 Stadia Besenitei(omniral Gasnentiop Reaust Misesegaicyibe RO 66 7 the
The HS-SCCH is aﬂglp(%r(%q e8hanR@&katld AMnk rf‘;‘?es§ag§ gﬁhs Gflnld '7]](,) respectiv%ly, shown

Alternatively, tl E 56 can nonitdr sone er channel's, such’as a
dedi cat ed channeinKHlffjofn t he target cell 70. As nentioned earlier, the

UE 56 has t annel j Lon e R'%SE?% of, .t arget c

70 from Act F@éﬁget Upf(géﬁée% u%sggsggpp%e‘éegp)\ye@%ar i ’r{hei&%?, f‘r‘%é"eﬁég‘l‘é{%ge

recei ved vi a t heComsstgeSqpat meHkage frdmsioRING doevinticadurchadl] 65 as Adidated

Set Update nmessage . may indi cate one of the HS- SCCH caodes .for the U

56 to mon tor . o 4 MR uiBs S Bt Tt oraraeeh oted b SRR
In the RRC Connection Setup message, information concerning the uplink and
downlink resources, such as the scrambling code for the serving cell 68, is

included.



11 request by sending a Radio Link Reconfig Commt nessage via the
nmessage path 90 as shown in FIG 5. [0051] To conply with the request
by the RNC 66, the target cell 70 starts sending one or nore HS-SCCH
Orders towdeokfs12. Two such orders denoted by the reberesmesswusver al
98 are shown in FIG 5. The reason for sending out nore than one

HS- SCCH Order is to allow the UE 56 to Peceive the HS-SCCH Order with
hi gher reliability. Successful receipt of one HS-SCCH Order by the HE
56 is sufficient for the UE 56 to proceed to the next step. As an

al ternati ve[0ddkt ead Aifthdm_‘mpcwrae thdEsdicenen)!l 6% imtheosedng oclp b decUEL .

t he next step upgn rece t of . redet e )
Orders. for §nsr SeRT fBhe PopBil s LBt et B e gl
the LTE 56 reconfd @Hoﬂ@aﬂab&%trfmgﬂorfomhﬁaiﬁﬁe@say@ffevtr HB diffdrgRt, t6@ak offffle
[ 0053] What follows is hgﬁ agknowl edgenent of recei St of the HS- SCCH
Order by the UE 8o !l BefsFiFierettisses fah U ehéo seadnd Rcadgemens
sent via a Channghofual lé&é/n*%hf:ﬁ&@ﬁleéﬁg o FRISACBE W B sbirce cell 68, as
periodically sent out by th E 56 to report to the serving cell, the
target cell 70 iindichfed bmlseeme&ﬁagem@Se%éu and &t reguestivaly, asshowrein BIGL §. In

eosagens. opeo: PGl e ReiFeoS v Rl PT84 (A% acd e

publ i shed by t hetaB@EPf}l m;:ntltmacad@m(aﬁthe[—ﬁrﬁéexanpl e, under the 3GPP

Speci ficati 25. t he g S

SEarti ng w T 0r FOBTY epar Mg ENer F SRR eR; B BN P demsipReconfi
acknow edge Nnessp@part Snecaddle eiithé Rdssage %dme 7663 th3 1&1‘@@%31@-93 asWheweidFide
nunber 31 is the_hi ghest val ue conveya

l e by the 5-bit

(i.e., 31 = 25 -S.1knth¢ Reqonfig Pegpage m%Sﬁ%gev@Fwa%qn @ﬁ@ecf,@ge@fﬂ%é%%ﬁgepa
has not been usegd{engerwitge 38R iSpeGigta cation TS 25.214. For a UE
that is configured for Miultiple-Input-Miltiple-Qutput (MM

oper at i ons, [¢H8] val ueWoh thaigfconptigreBemdee Reconfig Peaparsringssdasy thgygrectRell
bits. In that ca d f
the cq 31 messanet PRaRItRE/E BlbToE3 RRpSR Rt delfdeatliithe me
preferably sent faget i)l Tthespdrd6® thoRNOSE argeding e [Recatfig Bsgdy messafevia

purpose is to engble the t et .cell to reliably receive the CQ
31 nessage sent @ﬁff{ﬁ%‘gw%gam@dﬁg‘éﬁs of two of the CQ 31

nmessages ar gpodenot ed Therdalfer, e RNENSeset @l Abtl'\ﬂeoﬁbt&ﬁadﬁtlaﬁﬁ\d?,sdg@ td):H@UE-
The maxi mum nunber of messa%es sent by the UE 56 can be

predefined. Once’ Q%ﬂ%@c%hwwrﬁaﬁﬁ% 8 & pdgatsddy ﬂlﬁ@%@gseﬁa@ar?%@u?ﬁe
sending of the rﬁgﬁ&a&a%mm?m@eg IJ &on’dﬁ&%%ﬂ&%e Ey@%@r&ﬁ%ddﬂ@ﬁ%f

of acknow edgenent” of recel pt of Inlieu

sending the CQ ¢ inewsageinabe d’e@l@fﬁ&gé@,pd@tpen@m; Bl @n 1P2@1nddnewmg@ell
as an alternativ e E
56 can boost theﬁ{fgﬁ%ﬁ ssé‘lglor?g%?/\er gh(cﬁpcg& hﬁidmﬁﬁ%\%ﬁs& rrgaﬁ

nessages, SO as Identetphahthe 66 1 mna;irgete:lellafb; ihetHlS &ECHHéthaSmﬂ Shedet
CRIEC TN W ot TR e T R
of the serving cgiink B-DEH (Bnhebet M dfatet Chas®dl) infBmhfod Hetht US4 umlel
70. target cell 70, e.g., the E-RNTI (E-DCH Radio Network Temporary Identity)
and the E-AGCH (E-DCH Absolute Grant Channel). It should be noted that
RNC 66 also sends the same information as described above to the target cell 70,
l.e., the message as sent via the message path 76 in FIG. 5, which message has
the necessary information the target cell 70 needs to send data to the UE 56.
[0047] Suppose at another point in time, the UE 56 detects stronger pilot signals
from the target cell 70 as compared to that of the source cell 68. The UE 56 may
then make a decision as to whether to change the target cell 70 as the serving

cell from the source cell 68. The decision can be based on predefined criteria,



[ 0056] As a further safeguard, the UE 56 may al so acknow edge recei pt
of the HS-HCCH Order by sendi ng acknow edgenent nessages to the RNC
66 via all the cells in the active set of the UE 56. For exanple, as
shown in R¥@2008/134ie HE 56 sends a F- SCC Conpl et e RRC mesmapes/itasihe
RNC 66 via all the cells in the active set of the UE 56, as indicated
by the nessage path 103 shown in FIG 510 The acknow edge nessage sent
via the path 103 by the LTE 56 to the RNC 66 is especially applicable

in situations in which the target cell, the cell 70 in this case, has
a strong downl i nforbuodtarae wesakpecipled ik theTABGEP rﬁpefr:iﬁcminorm%%lqmbﬁmww the

called "link inb ) ntatl Q saf e nti -oned
above can provi dgb?ﬂr @H%P%?r{}éb Cnﬁeinfllc%@/ h@%@?ﬂfﬁt &'Hgnlﬁgggflp %¥g%‘fﬁeél%

3% message ]1: r ?)m sthompdr JtEarﬁﬁat dﬂgﬁe ioalfc%&ielltﬁegﬂy affederdr@ines ambentlfa?ﬂlﬁlB@Gamﬂ

t he successful serving cel| cha y ndi.ng the RNC 66_a_Ce

Swi tch Conpl ete YHESEEgar 2 PF H’é‘nﬁig‘éfaw ﬁ%}?@ﬂ tg‘b%%%ﬂ&ﬁﬁ“'(ﬁﬂ)

FIG 5. [0058] Fl Ghef theScrterid ST In WY GHbGIMITRY 8 Qe tsb@,elﬁfb%aSEvem 1D

i nvol ved by the UE 56 in carrying out the handoff process of

exenpl ary enbodi WsgureniepdBoPi-faghe RNGOGriaahdie qellmdh%l@cttwmt@ﬁthe UE 56.

summari zes the Shﬁ@e\iﬂ% $&d f&yt é B@entt %Qagés n@%‘sknt%g 5%%?@&&3 gﬂég&l@ét%

t he handoff process o e exenp

anot her fl owchar s wehihe howcmwﬂ,rGSZteﬁlethéC éﬁqusnmw«ﬂ hyettle tagssagepdaNC 46md
in carrying out roce t he exenpl ary enbodi nent.
[0061] FIG 9 sho&grﬁ%&gﬁ&t nﬁﬁ}%g%g’e i mpl ement ation of an

appar at us f guodgkecut i OgeettheEbanddftpat Beassts S leaty mbterialelbesCTHe
circuit apparatu 13 si n|f| ed ?}é t he referencée nuneral 140 and

can be inpl enent éam.the &ﬁgw@b? anye Eontirli dht shatedappsl diom tgdpregieel]
Node B or a RNC. 7§ 00&%{&1@@@9% BMEUS6 149 SANBF is$8S oahe@ednamis, dadiRadys

142 1inki ng several

dedicated channel from the target cell 70. As mentioned earlier, the UE 56 has
the channelization code of the HS-SCCH of the target cell 70 from Active Set
Update message received earlier, i.€., the message received via the message path
79. Tt should be noted that the Active Set Update message may indicate one of
the HS-SCCH codes for the UE 56 to moniior, so as to reduce the number of
HS-SCCH codes that the UE 56 has to monitor on the target cell 70. As an
alternative, the Active Set Update message may indicate several HS-SCCH
codes for the UE 56 to monitor.

[0049] A timer may be set for the monitoring of the HS-SCCH of the target cell
70 by the UE 56. It should be noted that during monitoring, the UE 56 continues
to decode data from the source cell 68 (data path not shown in FIG. 5). In the
event that if no response is received from the target cell 70 and the timer expires,
the UE 56 may continue to stay on with the source cell 68 as the serving cell.

[0050] On the side of the RNC 66, upon receipt of the Event 1D report, if the
RINC 66 authorizes the UE 56 to change the serving cell, the RNC 66 starts to
bicast data to the source cell 68 and the target cell 70, as indicated by the data
path 94 and 92, respectively, in FIG. 5. At the same time, the RNC 66 also
requests the target cell 70 to start sending an HS-SCCH Order to the UE 56
based on the same channelization code (or codes) received by the UE 56 in the

Active Set Update message as mentioned earlier. The RNC 66 makes such a



circuits together. The circuits include a CPU (Central Processing
Unit) or a controller 144, a receive circuit 146, a transmt circuit
148, and a nenory unit 150. [0063]If the apparatus 140 is part of a
Wi rel ess devime;siidie receive and transmit circuits l46panusihdfoscan be
connected to a RF (Radi o Frequency) circuit but is not shown in the
drawi ng The receive circuit 146 processids and buffers received

signal s before sending out to the data bus 142. On the ot her hand,
the transmit circuit 148 processes and buffers the data fromthe data
bus 142 before swmadishhy sertding a tRadiodemk Recartity CommaniiORCEsegnviacht ercssegd
perfornms the funcai;tkil @aosfh dgtirgqrgagagerrent of the data bus 142 and
further the funciion oOf agnera "dat a processing, including executing
t he instrucfoosnal corfebémplofwithehenmefidsy biirthé RMND 66] e Gdidekinsdliead satts
separately di sposed. as shown in Fl ,,.as an ternative, the
Crans ¢ 4 roul cenge ghor HereSEeE Bidelipiie ESéaﬁavt?esvﬁ%\Pf@rsoc}cnwﬁ%
CPU control | er 1gAihe[:8@RAkI REnIBINGE ¥reWRbkm :POI1G. e | YR FadnS@E s@iding out
nodul es and/ or instructi onsﬁgeneral |y signified by the reference

nuneral 102. | n PpreshanensdiPefCH Orier ol dlew/thaBEdcpirenssyeithe Hd CH
among other thi ngge, %nﬂ@ﬁgﬁ% foibne! 'sgaece}s”{ﬂt re&!l@ QL sECRGradbylRe
e uting the process

i ncl udes conputer 1 nstructions or "co or exe
st eps as shown aul Sdessuffitient fonthELE36 ®-BoceSp écihf inextistept rAscini abamative,

particular to an.entjty can, b ectivel.y inmplenent i.n th andof f
Poncton 154 RorSiic PEaie e Py fo. Sy peCuloplellg TR a3 1R A {3181
i nstructions forreeéptrofiapgedetetminbé niphibg @ 5 SsS@PIS Call@fn Jovih§tinde hevo.
preparation_gnd processi ng of. the ness s relevant_to the LTE. a
shown and d@égk bed i Wpapi esptien aihe BS-SCi Slideroed T 36 ereTigrragpa for
function 154. Si i hadebdof thd tafdeece@pmar atus 140 is part of an
infrastructure comruni cation entity, e.

| g., an RNC, process steps
along with [0983F ol evaWbalfoleuyidhptmkns e tamenbok e AU SkGH Rrder

entity can be c I g the | : . B0 I :
enbodi nent, t heoﬂgqrrlgrgE usﬁl tﬂ%%%émgﬁﬁﬁ?%%%ﬁhk%gess %g?rgk %m via 8
circuit. The exe@pnaclyQfaline fidontr (€QEhmesagehehiblamdedfodicalhc sano nutldthe

14 are software i.nes ul es .and/.0 ata s .. The menory unit
180" can be 11 ed VB Brrer RSt o e e L Diin ISR g Sl
ei ther be of thequatitydf the raio ol%omahe kevingRell tAthedlE abt dhoddrmdeof thhe
(El'ect ri'cal 1y Er GOMBREE 8t PBiFifesI G oret SR ERGHI (RS BEROMEISHE
(Electrical Progpameedtie, Reatde QdpredVEF® impRR, MtdY: (HReRTPEOShtifvRA®T T3 .
an ASIC (Application Specific Integrated Circuit), a magnetjc disk,

an optical di sk, 2a#t dieHeRlsmogstde dempuipesi rdathbitsaptarting 606 7he § Bihsuthe 4Be
further be notedyt haf tﬁipgxébq%{&%é VB §§1‘?c§sa§§ GRRELREH £ AR @HES:
be coded as conputer-readable’instructions carried on any

conput er - r eadabl mesvegh, whekatovhe numlteh@1 as the hiphashivaus pavieyibdaby dre bd

(e appended, ol o B s LRSI oA SAUGPLE TR 51 o

processor, such &g o ®eddPidet antigraht 8GPRBpesiodnarsi2siese r Fed UBnhhdie
drawing figure of EIG 9, for. execution. Such a nmediumcan be of th
storage type and°dfdpuicdiy Mﬂélpfeolpﬁvt@ﬂ?@pl?oﬁh&m YO} RRralsra s elue o
storage nedi um ageaFOmERSL ik ARtkeRHEN/ @Hgblye BiRE. exXaPLRe, hd TYREB bits
description of the nmenory unit 150 in FI 9. Such a nedium can al so
be of the transnfasdicaxcd ipptegprilingsf thneRldbmgssesaxi al cabl e, a copper

wre. an opiidsal cabl foANeh Gccal §1 hILEILARERERLIY) Gk BRUWSH Be g o

el ectromagnetic or optic ves~ c rrylmg signars rea
by machi nes or cthapugersll 70heA gomphe prposeas abérableatld tanget acll B toetibblpf

a conputer product .separ romthe a 4 0068] Fi pal |
ot her " ehanges ar GBI RF ol RS Rt I he U5 nilerPR AR PO TXg Hethe
CQI 31 messages are denoted by the reference numeral 100 as shown in FIG. 5.

The maximum number of CQI 31 messages sent by the UE 56 can be



15 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOAS: 1. A nethod of
handof f froma first comunication entity to a second conmuni cati on
entity in a conmmuni cation network, including: 5requesting a handoff
from sai d Wo e@s/1zioamuni cation entity to said second coORQIBIAR/I60693
entity; nonitoring a response from said second conmmunication entity;
reconfiguring for access of said secondZcommuni cat i on entity upon
recei pt of authorization for said handoff from said second

comuni cation entity; and 10acknow edgi ng recei pt of the

aut hori zati on bypredeimedi t@haegthatmaxgnem ryxber rasehedgthke UEySG nati eatme
message having a

. rmned i ral ue i_.ndi cates an
acknow edgenent %ﬁaﬁgg%gﬁgﬁ%ﬁg§g¥%%%§$%?ﬁ%ﬁﬁ%mkgndoff. 2. The net hod
as i n clai mMobssurt herOthec e obackaswEdgenrgt sfiredeipesibn HS-ECOH @rder, in
predet ermi ned 15c¢hannel ..frgm said second c nication entity. 3.
e method as i nith seeng HRGIa) h FErt 1HGeRENFLGr REVLR o rosmsises
from said predetgf {ichgdve @k W3¢ indssags 6F GbeEcFERE) tBe WED# Lan boost
consi sting of a dedicated channel and a shared channel. 204. The

met hod accor di ngthe draaHyisdereparercyhsnsgnding dieckapl pdgemepicnergrass so as to
continuing to degpde AakifiohdiQohabaly of tHeShreGRUTHO!IS Ack QoL hie¥satdl 11
monitoring said response from sai d second communi cation entity."~ 5.
The met hod as i nthidl ainhodiménly theereceipt blidin§Qlohli tresiage) byathd tengsiporib 0
froma predeter nlOQl%Hldes the successful change of the serving cell, i.e., from the source cell 68
to the target cell 70.
[0056] As a further safeguard, the UE 56 may also acknowledge receipt of the
HS-HCCH Order by sending acknowledgement messages to the RNC 66 via all
the cells in the active set of the UE 56. For example, as shown in FIG. 5, the UE
56 sends a F-SCC Complete RRC message to the RNC 66 via all the cells in the
active set of the UE 56, as indicated by the message path 103 shown in FIG. 5.
The acknowledge message sent via the path 103 by the UE 56 to the RNC 66 is
especially applicable in situations in which the target cell, the cell 70 in this
case, has a strong downlink but a weak uplink. This phenomenon is commonly
called “link imbalance.” Implementation of the safeguard as mentioned above
can provide further reliability.
[0057] Upon receipt of the CQI 31 message from the UE 56, the target cell 70
informs the RNC 66 of the successful serving cell change by sending the RNC
66 a Cell Switch Complete RRC message, via the message path 104 as shown in
FIG. 5.
[0058] FIG. 6 is a flowchart which summarizes the steps involved by the UE 56
in carrying out the handoff process of the exemplary embodiment.
[0059] FIG. 7 is another flowchart which summarizes the steps involved by the
target cell 70 in carrying out the handoff process of the exemplary embodiment.
[0060] FIG. 8 is another flowchart which summarizes the steps involved by the
RNC 66 in carrying out the handoff process of the exemplary embediment,
[0061] FIG. 9 shows the part of hardware implementation of an apparatus for

executing the handoff processes as described above. The circuit apparatus is



25channel selected froma group consisting of a dedicated channel and
a shared channel. 6. The nethod according to any one of clainms | to
5 further including providing confirmati on of said handoff in a
nessage, ana288ndlil4lg sai d nessage to a network control penstogs/dacsai d
conmuni cation network. 30 7. A nethod of facilitating handoff froma
first communication entity to a second Bomuni cati on entity in a
communi cati on network, including: receiving information for

preparing a nobile conmunication entity for said handoff; providing a
channel sel ect edsigibed by e sefpreaemmingrildg0 end sanshraimpdnesntedrie pn Aficoramy
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recei ving said ighaol@ti4ana écoive airbgt W6, g teabhi @lrcBe M8, taidd b Ind@iryl unit
comuni cati on neh*ﬁrk, provi ding confirmation of said handoff in a
nmessage, and sen g said nmessage to said network control entity. 9.

A nethod of (doag] | i t atirng HaRFRE 146 (YRR rhal wisdless QBT fcAkLE SAlthhYmb O

a second conmuni cation entity in a conmunication network, 1 ncluding:

10r ecei vi ng a fi ¢iguity dfuant 148xanibscpumticted te aiRF Sadnirequnmriicait buinis

entity in the acﬁdtvs%ca@ﬁtinogheadrawmg. The receive circuit 146 processes and buffers
received signals before sending out to the data bus 142. On the other hand, the
transmit circuit 148 processes and buffers the data from the data bus 142 before
sending out of the device 140. The CPU/controller 144 performs the function of
data management of the data bus 142 and further the function of general data
processing, including executing the instructional contents of the memory unit
150.

[0064] Instead of separately disposed as shown in FIG. 9, as an alternative, the
transmit circuit 148 and the receive circuit 146 can be parts of the
CPU/controller 144.

[0065] The memory unit 150 includes a set of modules and/or instructions
generally signified by the reference numeral 102, In this embodiment, the
modules/instructions include, among other things, a handoff function 154. The
handoff function 154 includes computer instructions or code for executing the
process steps as shown and described in FIGs. 5-8.  Specific instructions
particular to an entity can be selectively implemented in the handoff function
154. For instance, if the apparatus 140 is part of a UE, instructions for carrying
out the process steps along with the preparation and processing of the messages
relevant to the UE as shown and described in FIGs. 5 and 6, can be coded in the
handoff function 154. Similarly, if the apparatus 140 is part of an infrastructure
communication entity, e.g., an RNC, process steps along with the relevant
messages particular to that communication entity can be coded in the handoff
function 154,

[0066] In this embodiment, the memory unit 150 is a RAM (Random Access
Memory) circuit. The exemplary functions, such as the handoff function 154,
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participates in providing instructions to any processor, such as the

CPU/controller 144 shown and described in the drawing figure of FIG. 9, for
execution. Such a medium can be of the storage type and may take the form of a
volatile or non-volatile storage medium as also described previously, for
example, in the description of the memory unit 150 in FIG. 9. Such a medium
can also be of the transmission type and may include a coaxial cable, a copper
wire, an optical cable, and the air interface carrying acoustic, electromagnetic or
optical waves capable of carrying signals readable by machines or computers.
The computer-readable medium can be part of a computer product separate from
the apparatus 140.

[0068] Finally, other changes are possible within the scope of the invention.
Other than as described above, any other logical blocks, circuits, and algorithm
steps described in connection with the embodiment can be implemented in
hardware, software, firmware, or combinations thereof. It will be understood by
those skilled in the art that theses and other changes in form and detail may be

made therein without departing from the scope and spirit of the invention.



means for receiving an acknow edgnent in the formof at |east one
channel quality indicator nessage having a predeterm ned bit val ue
t hat indicates the acknow edgenent ofl5the authorization for 17 said
handof f. 12. A network control apparatus in a conmuni cation networKk,

i ncluding: THE CLARPEFRING PREINENTTON RRESWGELOWY:
including a target communication entity in the active set 5of a
nobi | e conmuni cation entity; nmeans for sending to said target
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communi cation entity to start said handoff 10froma source
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processor configure 0 request a handoff froma first comunication
ent i t yauthorizatgadorsdidderdedini cati on entity, nonitor a response fromsaid
second comruni cation entity, 20 reconfigure for access of said
second communi cation entity upon receipt of authorization for said
handof 2. f r ofhsaptodwdurdincbwther edudingrmenipringsaidanwporsefiop\d rergtermined
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qual ity 1 ndicator nessage having a predeterm ned bit val ue that

i ndi cates an acknow edgenent of the authorization for said handoff.

3. The method as in claim 2 further including monitoring said response from said predetermined

channel which is selected from a group consisting of a dedicated channel and a shared channel.

20 4. The method according to any one of claims 1 to 3 further including continuing to decode data
from said first communication entity while monitoring said response from said second communication

entity.

5. The method as in claim 4 further including monitoring said response from a predetermined

25  channel selected from a group consisting of a dedicated channel and a shared channel.

6. The method according to any one of claims 1 to 5 further including providing confirmation of
said handoff in a message, and sending said message to a network control entity in said
comrmunication network.
30
7. A method of facilitating handoff from a first communication entity to a second
communication entity in a communication network, including:
receiving information for preparing a mobile communication entity for said handoff;
providing a channel selected from a group consisting of a shared channel and a dedicated
35  channel;
sending an authorization for said handoff via said channel; and

receiving an acknowledgment in the form of at least one channel quality indicator message



2514. The apparatus as in claim 13 wherein said circuitry coupled to
sai d processor being further configured to nonitor said response from
a predeterm ned channel from said seckdnd commruni cation entity. 15.
The apparatus as in claim 14 wherein said circuitry coupled to said
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of a db#dideit ed channel and a shared channel. 16. The apparatus as
in claim13 wherein said circuitry coupled to said processor being

further configured to continue to decode data fromsaid first
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SeCoNd o GOIIUMICALL M AIh hbdfork, pRvIEAR LGS & APBLLRK iSAbt L Rspanse
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claim 13 wherein said circuitry coupled to said processor being
further 5configured to provide confirmation of said handoff in a
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network, 1 ncluding:” a processor; and 10circtitry coupled to said
prbessor costivigap digst raguesebeinglrding fod preeidoneminyinicpiiesaliiyigtha agriybistefl a

mobile communication entity;
sending to said second communication entity information which allows said second
communication entity to prepare for said handoff of said mobile communication entity;
receiving a second request requesting said handoff;
15 sending an authorization to said second communication entity to start said handoff; and
receiving a cell switch message from the second communication entity indicating a successful
handover after the second communication entity receives an acknowledgment in the form of at least
one channel quality indicator message having a predetermined bit value that indicates the

acknowledgement of the authorization for said handoff.

20
10. An apparatus operable in a communication network, including:
means for requesting a handoff from a first communication entity to a second communication
entity;
means for monitoring a response from said second communication entity;
25 means for reconfiguring for access of said second communication entity upon receipt of
authorization for said handoff from said second communication entity; and
means for acknowledging receipt of the authorization by transmitting at least one channel
quality indicator message having a predetermined bit value that indicates an acknowledgement of the
authorization for said handoff.
30
11. A communication entity operable in a communication network, including:
means for receiving information for preparing a mobile communication entity for a handoif;
means for providing a channel selected from a group consisting of a shared channel and a
dedicated channel;
35 means for sending an authorization for said handoff via said channel; and

means for receiving an acknowledgment in the form of at least one channel quality indicator

message having a predetermined bit value that indicates the acknowledgement of the authorization for



comuni cation entity for said handoff, provide a channel selected
froma group consisting of a shared channel and a dedi cated channel,
send an authorization for said handoflf/ via said channel, and receive
an acknow edgnment in the formof at |east one channel quality

i ndi cat.ofAESpage having a predetermned bit value that indicates the
ackno dherrent of the authorization for said handoff. 15 20. The
apparatus as in claim19 wherein said circuitry coupled to said
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cogput er -readabl e instructions for: 35requesting a handoff froma
first communication entity to a second conmuni cation entity;

moni t ol$-ng AnrpeAvitsswetablo i e rncEHiriledns on entity:;

a processor; and
circuitry coupled to said processor configured to request a handoff from a first communication
entity to a second communication entity, monitor a response from said second communication entity,
20 reconfigure for access of said second communication entity upon receipt of authorization for said
handoff from said second communication entity, and acknowledge receipt of the authorization by
transmitting at least one channel quality indicator message having a predetermined bit value that

indicates an acknowledgement of the authorization for said handoff.

25 14 The apparatus as in claim 13 wherein said circuitry coupled to said processor being further
configured to monitor said response from a predetermined channel from said second communication

entity.

15. The apparatus as in claim 14 wherein said circuitry coupled to said processor being further
30  configured to monitor said response from said predetermined channel which is selected from a group

consisting of a dedicated channel] and a shared channel.
16. The apparatus as in claim 13 wherein said circuitry coupled to said processor being further
configured to continue to decode data from said first communication entity while monitoring said

35  response from said second communication entity.

17. The apparatus as in claim 16 wherein said circuitry coupled to said processor being further



reconfiguring for access of said second conmmunication entity upon
recei pt of authorization for 19 said handoff from said second
communi cation entity; and ackno¥l edgi ng recei pt of the
authorization by transmtting at |east one channel quality indicator
mess ag@onﬁ@ﬂk@ﬂ) Iﬂonﬂ&egﬁtr@srpmm@ %@mbd ﬁredéﬁ:hﬁﬁe& aﬁhne'l QAR #doup consisting of
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said handoff. 15 24. A conputer product having a conputer-readable
medi um$-ncl ddiepRjratepperle in aeprmpinealione ek iephlingsr - recei ving
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sai d handoff; recei'ving a second request requesting sai d handoff;
channel and a dedicated channel, send an authorization for said handoff via said channel, and receive

an acknowledgment in the form of at least one channel quality indicator message having a

predetermined bit value that indicates the acknowledgement of the authorization for said handoff.

15
20. The apparatus as in claim 19 wherein said circuitry coupled to said processor being further
configured to receive said information from a network control entity in said communication network,
provide confirmation of said handoff in a message, and send said message to said network control
entity.

20
21. An apparatus operable in a communication network, including:

a processor; and
circuitry coupled to said processor configured to receive a first request for including a target
communication entity in the active set of a mobile communication entity, send to said target
25  communication entity information which allows said target communication entity to prepare said
mobile communication entity for said handoff, receive a second request requesting said handoff, send
an authorization to said target communication entity to start said handoff, and receive a cell switch
message from the second communication entity indicating a successful handover after the second
communication entity receives an acknowledgment in the form of at least one channel quality
30  indicator message having a predetermined bit value that indicates the acknowledgement of the

authorization for said handoff.

22, A computer product having a computer-readable medium including computer-readable
instructions for:
35 requesting a handoff from a first communication entity to a second communication entity;
monitoring a response from said second communication entity;

reconfiguring for access of said second communication entity upon receipt of authorization for



sending an authorization to said target comunication entity to start
sai d handoff; and receiving a cell switch nessage fromthe second
comuni cation entity indicating a sud@essful 25handover after the
second comuni cation entity receives an acknow edgnment in the form of

at | eastq HGERANRA s@bR dohoinlti&ANGH,; RSSage having a predet er i ned
bit value that indicates the acknow edgenent. of the authorization for
sai d handof fcknowledging receipt of the authorization by transmitting at least one channel quality

indicator message having a predetermined bit value that indicates an acknowledgement of the

authorization for said handoff.

23. A computer product having a computer-readable medium including computer-readable
instructions for:
receiving information for preparing a mobile communication entity for a handoff;
providing a channel selected from a group consisting of a shared channel and a dedicated
10 chamnel;
sending an authorization for said handoff via said channel; and
receiving an acknowledgment in the form of at least one channel quality indicator message

having a predetermined bit value that indicates the acknowledgement of the authorization for said

handoff.
15
24, A computer product having a computer-readable medium including computer-readable
instructions for:
receiving a first request for including a target communication entity in the active set of a
mobile communication entity;
20 sending to said target communication entity information which allows said target

communication entity to prepare said mobile communication entity for said handoff;
receiving a second request requesting said handoff;
sending an authorization to said target communication entity to start said handoff; and
receiving a cell switch message from the second communication entity indicating a successful
25  handover after the second communication entity receives an acknowledgment in the form of at least
one channel quality indicator message having a predetermined bit value that indicates the

acknowledgement of the authorization for said handoff.



