Fast Serving Cell Change Claimof Priority under 35

U.S. C 119 [0001] The present application for patent
wa@ba@asmsiipriority to U S Provisional Applicati orcMIS2008/060693

60/ 912, 680, entitled "Methods and Apparatus for

Provi di ng Fast Serving Cell Change," filed on Apri

18, 2007, and assigned to the assignee hereof and

expressly incorporated by reference herein. BACKGROUND

I. Field [0002] The present invention generally

relates to tel eco | j r rticularly,
to providing fast rigﬁgt %ﬂ‘gm%gr@a&ggomm cation

cells to a user in a wireless conmmunication system

|- Beeliar oPdofiQ0er 38 U slegppyruni cat i ons,

especially wrel éss communi cations, comunication o
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ent 1 FeSTETE S8 BOBLZR el n T G B ARy, fog Proviaing
user PaY SeBNiR CEROhene, 't BRalhprila8angihand alsigned to the assignee
different points in tine. [000 Reference is directed

t o FI greaf agdi cxhrosHy wecospositagh by féfegnechmseiat i c
illustrating an exenplary comuni cation system In the
foll owi ng description, term nology associated with the
W deband Code Divi si oBAMKGROENBccess (WCDVA) or

Uni versal Mobil e Tel ecormuni cati ons Systens (UMIS) is
used. The term nol ogy and basic principles of

oper al-i on Bield UMIS comuni cation system can be found

i8] 57, LSRR Ly o o
3GPP. pufiodlatly | to grbGdink, fabthatderclisbla chafige dfedomfikniedion cells to a

linked to the Internet 22 and the Public Sw tched
Tel epH¥H & NBTERESK CUPORRF2BON SN exanpl e. The core

II. Background

[0003] 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.

[0005] 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.



network 20 provides access of the Internet 22 and the

PSTN 24 to subscri ber users, such as a user operating
wa@20gsasiiEqui pnent (UE) 26, via a Universal TerP€RUS2088/060693

Radi o Access Network (UTRAN) 28.[0006] Wthin the

UTRAN 28, there is a Radio NeBwork Controller (RNC) 30

linked to a plurality of cells, two of which are shown

and designated by the reference numerals 32 and 34.
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di fferent Node
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the serving cell for the 26. Even though the UE 2

i s cuby ene Nede dnthméddlatiZrandni4 dretshimetimks c8ied seborsU tﬁe serving
nmoni t&ré %nd mai ntains the pilot signals fromfew
ot her Q&f Informati on of these other cells, called

{0v®7] act i veumRise 'in IF$GS1 OhedUE Q6tlhﬁ1aﬂ?rﬂéﬁﬁnﬁﬁca&é‘s€wkﬁthe cell 32.
26. Suppose the UE 26 thereafter noves to the cover age

area provelléd ipgalieddhe aqrying gell faethof/ B 865 diyse shauga the UE 26 is

o oma Py Dby Dted RSSO A B i
cl osepilgr xiaid frigmafed: bt edllssilpfaasivn efigidie oshepRORE called the

the UE 26 decjdes to handoff the communication session
from t#&EVEerh 39 sted fg the memory l&:y@wﬁﬁl shupnesg the UE 26

end, {GaHE &év&%qﬁe LR ofite a?éaqﬁo %9 Wi BB RE LSS senses

entities. Heretofore, ages ex ur|n
handoflfe fraxienityosith memﬁrﬁmregﬂemgtwogg pilotr mg;tgalhs freil the cell 34,
irrespective of the signal strength of signals
recei VBA"YPChe UE 26. [0009] Reference i s now

[¢vio8[ ned t Wlﬁ‘l @}osér proREniHE ag® vRiter §1§nﬁlhﬁrejﬁ§ﬂ1d Qlppose the UE 26

process sendi n arressaevvlth i nf or nat
regar dq:qq@estth @arpiq the @plmgwgtqqtlgm segpion from the cell 32 to the cell 34. To

accomplish this end, the UE 26 needs to exchange messages with various
entities. Heretofore, messages exchanged during handoff have mostly been
designed to go through cells irrespective of the signal strength of signals
received by the UE 26.

[0009] Reference is now returned to FIG. 1. The UE 26 starts the handoff
process by sending a message with information regarding the pilot strength of all
the cells in its active set to the RNC 30, via cither the cell 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



the cells inits active set to the RNC 30, via either
the cell 32 and the cell 34, or both, as identified by
wo b@sreagnge pat hs 36 and 37, respectively, asPehosznos/m0693
FIG 1. As part of the nmessage, the UE 26 may al so
report one particular cell had the strongest pil ot
signal and wish to switch to that cell as the serving
cell. [0010] Upon receipt of the nmessage, the RNC 30
wei ghsvhidhehad @atagictsts ffr aokestihg the ellaiapio ae UEDS Viarwodedl.32. The
The RNC 30 makes the deci si on based on a nunber of
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reconfiguration nessage via the cell 32. Based on the
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Wn'egg SS:SF BQ ?@?&ﬁ%@%égd E ﬁc%@f’czlgr'tlgje’ eprBP?%F g%%g s&c%@gs%ul if the
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reality, communication conditi are. n wa
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certain scenarios. For instance, in_an urban settin ng,
ch angg@ bidity &9 Q@pﬂoff 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



strength can be quite abrupt, which changes are nostly

caused by dense city buildings. If the user of the UE
wQ@eoosasiiml t he m dst of a Voice of IP (VolP) cabP€T/US2008/060693

inability to handoff the comuni cation session from

the cell 32 to the cell 34 caff result in a dropped

call. [0014] Accordingly, there is a need to provide

reliable and fast schene for serving cell change in a

W 1 el grsagenaeliniGatdtehinslistreamin cSUMMPRYé Q&S] of the a

wi rel ess communi cat.ion systemin which a nohile user ,

usi ngCANMYBICAEOR WHHPRHANC %Jﬁﬁws o thegsriing et eRes ehegrtailed.
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the source cell or the target cell. Upon receipt of

aut hori zation of the serving cell change fromthe

target cel IBRIFFEDESOURIPTIONOFal HEDRAWDNGS nmat i on of
the serving cell change tothe target cell. Operated in

this manner, abrupt term nation of the conmunication

§¥43] on duBlGo If & lausemplffiadhechesraficndraveng shhwinge apapxemplary
be curtrfaltrinl Iencl.ai%nOOl{Se]m,These and ot her features and
advani’oage§l W B8 apparent to those skilled in the

poot8f rom t REG f ol ik aisingp IR addhedlatle sigdv iRt | Bwidg@kegbmmunication
together with the acconpanyi ng drawi ngs, in which |ike
r ef er SHEN ARGTated s agcetdapce with @R ex¢raplesy, crgmdapent;

Bﬁﬁ‘p | PTI %(jq: 3 -1rs o%ﬁmt{cgcﬁ%\\ﬁn%ﬂ/ﬁch l‘ll&s%ra%g rtl)l/e urban canyon

ified schematic draw ng g an exenp
comuaffeat i on system [0018] FIG 2 is a sinplified
schemati ¢ drawi ng show a co ni cati on system
g gng Iflghl

h
dWéPht ed i Rlactor Hhamce! wERH SHRNER & svyecetfblotidnp frget cells vs.
L0019kl Guldd FidnAReLREh caﬁ;ttﬁf@?ecpam?y&a@ Whehs;

illTustrates t urban canyon effect; [0020] FIG 4 is

fadt of sFHmal istreHgidw dfiagaars oulricle sbels tlenohessagaflgess among

cell S 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



time resulted fromthe urban canyon effect as
illustrated in FIG 3; [0021] FIG 5 is a call flow

wac@gnamwhi ch shows the nmessage fl ows anong dPET/@8EN8/060693

comuni cation entities operating in the communication
systemof FIG 2; [0022] FIG 56 is a flowhart which
shows the procedures a user equi pnent takes in
executing the handoff fromthe source cell to the

t ar getleseaiptlion f&OAdbodel && eﬂplehr&ltlanf | lowhbuald tbendppetristbd wsat one of
the procedures the target c takes in executing the
handof¥diary ﬁlﬂf I ﬂge&afrwgulé é?q?wt: that Hie 1pyengen mayhe. practiced without

[ 0024] cRlsGof E%hésé gedclh@%ﬂ {1 Iﬁ"’mhg{1 Iﬁﬁ%\@s w%ﬁ known structures and

procedures a radi o net mor ‘control l'er takes in
execuproegsstharchandefabofatednint hedes ot de absturetthe tdescription of the
target cell; 0025 schemati c draw n

FIG, 9
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the. afece METNAY 0z & yeseal MibilerReateo mwoasaSys'tQms (UMTS),
pract hé: $9| ns%ﬂ%“un‘ﬂ@re t S?‘d ct]f‘renepa“atlt%r uce?’ﬁféiésgﬁp ch%E&' 3%}PP) by the

In ot ances
pr ocefga@aativral m“eléc@hmbﬂlrcaﬁ(&ﬂUhi’(’anIﬂé) isneéd.t v shindd be @mphasized
the description. of tEe i nven th unnecessary

det aj fhat thepigxentiogds gisagppticad BrietherosolRcs: firsdgehnologics
to beyld ks cﬂl}(edtsli] éigfggqgl'aféﬁ% EodlPMsiol %ulﬁﬁle{&h’cecgﬁ (CDMA),

accorded with the w st scope consistent wt
pri ncilphePivsidn fMaltiptescatiss CTONEY, Rerqebmy PB@RGT] Multiple Access

Furth t he fol | ow ng.descr,iption, for r n
of " colIRaTQuRodarsl Fieaeys By on oMBhp R actt APEEAAT and so
w th tdg Wdeband Code Division Miultiple Access

(WCDMA) or Uni versal Mbbile Tel econmuni cations Systens
(QORBE) | Reference is now directed to FIG. 2 which schematically shows the

relationships of the various communication entities arranged in accordance with
an exemplary embodiment of the invention.

[0029] In FIG. 2, the overall communication system is generally signified by the
reference number 50. The communication system 50 includes a core network 52
linked 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.



as pronul gated under the 3rd Generation Partnership

Project (3GPP) by the International Tel econmunicati on
woriosn3(ikiTU) is used. It should be enphasi zed POBUS1®060693

invention is also applicable to other technol ogies,

such as technol ogi es and the &ssoci ated standards

related to Code Division Miultiple Access (CDMA), Tine

Division Multiple Access (TDMA), Frequency Division

pO3tL] pl e ABcessicd kdoMaYs, Qiffdrogromaiticsirethd ey nddveils f@Bare utilized.

Mul ti pl e Access ft(g:DMO\) and so_forth. [0028] Reference
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commuhd shewoin Eifst BmIBO MW Vo oi decatmcetcd el UAR ANSs, such as the
servi t ser . ting a User Equi pnent (UE) 56.
[ooso?ﬁ@ﬁﬁgs@%‘?‘é%e rk 52, there i's a GPRS Gateway
Bogpprt  Nodethec GESNANS, kichk Bth Radie Ne@w k@8RS (RNC) 66 linked
Support Node (SGSN) 60. GPRS is an acronym for

0
" Genefoat Phaelkeof RalE, dwee vihieh arcshewa@sy dsggnaed Ry tthg reference

t
comne iy PR, TEE A Ehag U SR g o e o
UTRANSIods BshoRand e, tSERANvE4. sTimmvoda Bsl £&8c bAsichlt &rrestrial base

[ th
b o Sl OIS SEA B O RN D i
58, SERNEParPhdcdyviRfed i BEXNRIRI L1l 893 Qf

voi ce ser vi%es,ca':effmgn% ﬂole%es [ n{Ht%hcg %gge&%g{fﬁrsﬁwed by
50 ar enaiNolde ZBdhe Fels 6§ andt)i gre sofncties collel patamwrof the serving

52, there_is, a Publi w t ched Tel ephane wor k
(PSTNOHSB. PHEMPRACB4DTe: ] G 5 Caickidl W B e bY the Node
SWtCB'@_g M%HWOGQ@@thb@N&B% fTore netvyork 52, The
GWBC 62 in turn is connected to a Mobile Switchin

HITEr  ( NECHe b 3hishenpabic wir sparoing laowaeicet. Reypmreifon, the UE 56
always monitors and maintains the pilot signals from all the reachable cells and
is stored in the memory of the UE 56, called the “active set.” Suppose in this
example, geographically, the UE 56 initially is close to the cell 68 but the cell 70
is not far away. As such, the UE 56 first communicates with the cell 68. The
UE 56 has both the cells 68 and 70 in its active set.

[0034] Further suppose the UE 56 is moving toward the cell 70 and begins to
receive strong pilot signals from the cell 70. After certain criteria are met, which
criteria will be described further later, the UE 56 decides to handoff the serving
cell from the cell 68 to the cell 70. For ease of description, the cell 68 is called
the source cell and the cell 70 is called the target cell.  Furthermore,
hereinbelow, the terms “handoff” and “serving cell change,” and any equivalent
terms thereof, are used interchangeably.

[0035] 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



(VLR). The MSC and the VLS is collectively denoted by

the reference nuneral 64 shown in FIG 2. The MSC/ VLR
we4o08a3nennect ed to UTRANs, such as the UTRAN BAT/SRzmMSr060693

in FIG 2. [0032] In the UTRAN 54, there is a Radio

Network Controller (RNC) 66 |i'nked to a plurality of

cells, two of which are shown and desi gnated by the

reference nunerals 68 and 70. In this exanple, the two
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cel | B@risgnted gﬁ thegthjnngplinesarp signply recgivgyg by Alke YHc®, fram ghe cell 70
UE 56 ﬁl??ﬁ communi cates with the cell 68. The UE 56

has bgt ‘fhe cells 68 and 70 in its active set. [0034]
Fo37her suppfesenct iendedbéctédstonIG. Bdn tonjandionvaticBIG. 47 Buppose

and begins to receive strong pilot signals fromthe
cel | 45 e phineddF i deiv g %Pt%ﬁﬂ%bli%??- fiitaq suppose that when

critegeaymiid is g%%[\?@e%%é hb%ﬁdifn% 158k ?b@,r as fd@ﬁtifgﬁ lg?}géhe location

deci des to han the serving cell fromthe c
t o t hdemédd by7the réforeneasematfal dbshe Ut Jtorceivisestonk Isigh8ls from the

is call t sQur cell and the cell .70 is call ed

the tapoE CEpy 2N FifRSrorien Werufdmelibg FHES s fgmer of the
" handgfiidiando3 281NdieeLBY thChanesh derdfd BMhcaeirMRE $neral 93
ternms thereof, are used 1nterchangeably. [00351 At

this phavot or EIG.a3,dhglds §6 daging toraieksivicostrangesignals from the cell 70
expl aﬁﬁ@ %1 Rf[ tl{ehs%me%{ntl)g e signal strength from the cell 68 begins to wane.

After the automobile 99 completely turns the corner of the building 102 and is
now between the building 102 and 104, as identified by the location denoted by
the reference numeral 95, loss of the signal strength from the cell 68 can be
significant. This 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



canyon" effect. Shown in FIG 2 is a schematic draw ng
in which there are no obstacl es between the UE 56 and
wo b@saglihs 68 and 70. In reality, this sel dom PEI/K82008/060693
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highly robust serving cell which is not practically feasible, for example, due to
the urban canyon effect as mentioned above.

[0041] Suppose at the beginning, the UE 56 starts communicating with the
source cell 68. To begin a communication session, the UE 56 sends a RRC
(Radio Resource Control) Connection Request message to the RNC 66 via the
source cell 68, as indicated by the message paths 68 and 71, respectively, shown
in FIG. 5.

[0042] If the request is approved by the RNC 66, the UE 56 receives a RRC
Connection Setup message from the RNC 66 via the source cell 68, as indicated
by the message paths denoted by the reference numerals 72 and 70, respectively.
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.
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Her et ﬂfeoi’n@entlon in the Active Set Update message, it can include serving cell
information such as the H-RNTI (High Speed Radio Network Temporary
Identity) of the UE 56 in the target cell 70, the HS-SCCH (High Speed Shared
Control Channel) channelization codes of the UE 56 in the target cell 70, and
uplink E-DCH (Enhanced Dedicated Channel) information of the UE 56 in the
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,
1.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,
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t he urban canyon effect as nentioned above. [0041]
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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
RNC 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
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t he Eggntlnltl?lsng(iﬁla?e sent by the UE 56 to the RNC 66
ple, the acknowledge message is abbreviated as the CQI 31
message, wherein the number 31 is the highest value conveyable by the 5-bit
CQI message (i.c., 31 =2°- 1). In this case, the value of the CQI 31 message
has not been used under the 3GPP Specification TS 25.214. For a UE that is
configured for Multiple-Input-Multiple-Output (MIMO) operations, the value of
the CQI message is unused only for Type B bits. In that case, the Type B bits
can be used for the sending of the CQI 31 message.
[0054] More than one CQI 31 messages are preferably sent out by the UE 56 to
the target cell 70. Again, the purpose is to enable the target cell 70 to reliably
receive the CQI 31 message sent by the UE 56. Message paths of two of the

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
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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 embodiment.

[0061] FIG. 9 shows the part of hardware implementation of an apparatus for

executing the handoff processes as described above. The circuit apparatus is
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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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succ e%ﬂeuﬁn gletroal eaple end thehaingéerfge semying geceussic, Rﬂ@t@maanetlc or

g_)(e)|4| 29P 1%1? \X‘/JI’?VG% apa%f"e O@R%rrr{r?ﬁc’gsggnals \féa%able et)y Raofe& & cornputers
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.



FIG 5. [0058] FIG 6 is a flowhart which sunmari zes

the steps involved by the UE 56 in carrying out the
woamdasfidaprocess of the exenplary enbodi ment. PODESI008/060693

FIG 7 is another flowhart which sumarizes the steps

i nvol ved by the target cell 70 in carrying out the

handof f process of the exenplary enbodi nent. [0060]

FIG 8 is another flowchart which sumarizes the steps

i nvol ved by the RNC 66 in carrying out the handoff

process of the exenplary enbodi nent. [0061] FIG 9

shows the part of har dwa$ BAll enentati on of an

apparatus for executing the handoff processes as

descri bed above. The circuit apparatus issignified by

the reference nuneral 140 and can be inplenented in an

Whaors daigned aymuni cation entities, such as a Node B or

a RNC. [0062] The apparatus 140 conprises a centra

data bus 142 |inking several circuits together. The

circuits include a CPU (Central Processing Unit) or a

controller 144, a receive circuit 146, a transmt

circuilt A4Bcthatdofa hamdodf Wrdmii 4 iSO comB@ahtidd dnkiey to a second

apparatus 140 is part of a mnreless devi ce, the

PRIBBIUDISAUGTICRT i) isheQmspRictiansneiwerka RMAUBE an be

connected to a RF (Radi o Frequency) circuit but is not

shown,d ﬂestﬁ er?aWP@ﬂ frd A€ sdi CfsY %Oﬁh’ﬁlﬁl Lok 1]r4émty to said second

processes and butfers recelved signals ?ore sendi ng

oerhmupichten catty bus 142. On the other hand, the

transmt circuit 148 processes and buffers the data

fron1thetdata i $ outto th devi ce

140. TRE'CAY %BGﬁP?IbSFI %’Pl iaA “‘68P 8?’&8‘“{11%8 LAY ot

dat a managenent of the data bus 142 and further the

f unct feBngurieneE akcdalof spidogessd BemmunhtisH Bty upon receipt of

executing the instructional contents of the nenory

aytherization forgpgitandelfwaysad secepd cemenpicaiiahydiy as

shown in FIG 9, as an alternative, the transmt

circuit 148 and the receive circuit 146 can be parts

of the CPU controller 144.

2. The method as in claim 1 further comprising monitoring said response from

a predetermined channel from said second communication entity.

3. The method as in claim 2 further comprising monitoring said response from
said predetermined channel which is selected from a group consisting of a dedicated

channel and a shared channel.

4. The method as in claim 1 further comprising continuing to decode data from
said first communication entity while monitoring said response from said second

communication entity.



[0065] The nmenory unit 150 includes a set of nodul es
and/ or instructions generally signified by the
wo edosnsnae nuneral 102. In this enbodi nent, thBCT/US2008/060693
nodul es/i nstructions include, anong other things, a
handof f function 154. The hangff function 154
i ncl udes conputer instructions or code for executing
the process steps as shown and described in FIGs. 5-8.
SpleCi 6 cr liel’tﬁéthuf; 13 ﬁﬂslaimantfhﬂlﬁdr&?nﬁ)gls?? rfﬁ(b‘dliohyig Gaid rbﬁ)onse from
sel ective i npl emented in the handa unctlon 15
eafedi%mgwéé amwe?ﬁﬂect%gﬁama% goup £gn3igiingptia %qu%tngchannel and a
%{ hhaqns for carrying out the process steps along
e preparati on and processi ng of the nessages
reIevant to the UE as shown and described in FIGs. 5
and 6, can be coded in the handoff function 154.
Simlarly, if the apparatus 140 is part of an

i nfragtryctur ca o ent

or ocels « err‘%gtﬁgﬁ? 8%151 (glma t1 fo err ecloglyglﬁltng r@%\hgl&g COII}F tmation of said
R@fdoffC il ar clidntihgbalkp rtﬁvmat@atm@@agen tanll ysc@dingbid ei@shel quality
in the handoff function 154. [0066] In this

elepblyineemessaghie spishsegnd gammugatioy catifyAM ( Random

Access Menory) circuit. The exenplary functions, such

as the handoff function 154, are software routines,

nodul es and/or data sets. The menory unit 150 can be

tied to another nmenory circuit (not shown) which can

ei t hefl. Béheahethbd ay ol atin é fmnhanmonlptiaiulglpeowisiipg coAﬁrrmtion of said

| t ative, the nory uni.t 150 ca de of ot
BB b butets ot e S nonp Cabet teTar (gpnodl Sty in said
EsAmaRIcatid /gnanabl e Read Only Menory), an EPROM
(Electrical Progranmmable Read Only Menory), a ROM

(Read Only Menory), an ASIC (Application Specific
Integrated Circuit), a magnetic di sk, an optical disk,
and others well known in the art. [0067] It should be

further ez% 6§ %f t fltaiiﬁg H&HH@E@ i PHERS ec%ﬁglsl‘tgﬁcc‘atlon entity to a

described can al so e coded as conputer-reada

parehd bahmongatar ¢rtey inogn canyucioafirt etwekd addhprisimgdi um
known in the art. In this specification and the
appended. clatqs the ferm "conputer-readabl e nedi

F of or ECEIy g PIRRAtIGH 1oF A CRAEE L & I S CO RO ﬁfgﬂty for said

hfxgfoffiCt i ons to any processor, such as the

providing a channel selected from a group consisting of a shared channel and a

dedicated channel; and

sending an authorization for said handoff via said channel.

9. The method as in claim 8 further comprising receiving said information from
a network control entity in said communication network, providing confirmation of said

handoff in a message, and sending said message to said network control entity.



CPU control |l er 144 shown and described in the draw ng
figure of FIG 9, for execution. Such a nmedi um can be

wobtooshsal1gt or age type and may take the form of BCT/US2008/060693

volatile or non-volatile storage nedium as al so
descri bed previously, for exahple, in the description
of the nmenory unit 150 in FIG 9. Such a nedium can
al so be of the transm ssion type and may include a
coaxi af. £ahtthed af dagifekinyi Hagdofdfraptd Gadt cvathehicadiod entity to a
the air interface carrying acoustic, electromgnetic
8FOB%PWEanWﬁW@émEEb§b¢@“BWUE%??W1%ﬁw@wgﬁﬁpgﬂ$@5dable
by machi nes or conputers. The conputer-readabl e nmedi um
can b?ec@@'ﬁ{f PFir@ r (%IEE‘PPO? in@f@HY ShidSEBHPL B 1Bt dMentity in the
apparatus I40. [0068] Finally, other changes are
pobsishl & avnohieconireurscape enfity; he i nventi on. O her than
as descri bed above, any other |ogical blocks,
circuit { a(g ql orgthqgstegﬁ %%§cere%fin ﬁonn CH;%HO s said
with P o HeRt O a OB PR AhShY ¥ U REPyWAPE! allow
sbhdvas@mubhichfivyEity & pephiei foaddidAsndofsfaafd mébbildddnhmunication
be understood by those skilled in the art that theses
gffyot her changes in formand detail may be nade
therein without departing fromthe scope and spirit of
the i ' LSiGl.ai s 1. A nmethod
of haﬁﬁgﬁﬂg@s&%@ l%\élﬁlrlés/s\t%1 iaécqcl)lknﬁ’rlﬁl isgfg?? g%é)%’natnlat y to a
second communi cation entity in a comruni cation
net wosdadingp apraugiongatiore questdi rggoad andodrficdtioonergdy do start said
E%%ﬁh%connunication entity to said second

ication entity; nonitoring a response fromsaid
second communication entity; and reconfiguring for
access of said second comunication entity upon
recei pt of authorization for said handoff from said
second comuni cation entity. 2. The nethod as in _claim
1 fur { e eRNAPSPRERAD HI & SHMHENISHI QN HCEEPIENSUMATISHE: a
predet erm ned channel from said second comuni cation
enti tyreark foﬂf&aﬁ?ﬁ%g HARdAP fiOhRh Mrd {dhhBREatfd Bty 9 second
noni toring sald response from
communication entity;

means for monitoring a response from said second communication entity; and

means for reconfiguring for access of said second communication entity upon

receipt of authorization for said handoff from said second communication entity.

12. The apparatus as in claim 11 further comprising means for monitoring said

response from a predetermined channel from said second communication entity.

13. The apparatus as in claim 12 wherein said predetermined channel being

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



sai d predeterm ned channel which is selected froma
group consisting of a dedi cated channel and a shared

wabh@snsil41 4. The nmethod as in claim1 further PCT/US2008/060693

conprising continuing to decode data fromsaid first

comuni cation entity while noMitoring said response
fromsaid second comruni cation entity.5. The nethod as

in claim4 further conprising nonitoring said response
from a4 priedgiparaisnedirc baimell fethec tetpifisingnnécags dokpcontinuing to
consi sting of a dedi cated channel and a shared |

eeredRdpta fomppid st sRpMERICRtPICEityVLlE gmQmifgFing said response from
CAEREdosil 9Pl albingniionf i rmati on of said handoff in a
channel quality 1 ndicator nessage, and sendi ng said

channel quality identifying nessage to said second

communi cation entity. 7. The nethod as in claim1l

further conprising providing confirmtion of said

hando LN a nessage nd ding said.nmessage.to a. . :
et otk W8 BrBRRare i BERGHEE e TR ab Tafhitoring sia
fospdnsaEEdN® dai@fseéarme dontraddi gionamnaef Viafa piati@cinih&d channel selected
comuni cation entity to a second comuni cation entity

framea rOHProPRsEdingE of 2 dedigeed changplndgs shgredichgrnoli ng
information for preparing a nobile comrunication

entity for said handoff; providing a channel selected
froma group consisting of a shared channel and a

dedi cated channel; and sendi ng an authori zation for

sai d handef apparaus aisdinchlmel 1 fOctheFheomptisiogl nagins nfor providing
claim@8 further c rising receiving said informtion
FoianN OhorR ReBART Oh STEES) UA§ae LB AP OARG GRY Means for
RN 4id FHaBNd GuBiGty GRNEd 6 MREAE: BfsaRiRcBodiadE@hlinibdtiod entity.
nmessage, and sendi hg said nessage to said network

control entity.10. A nethod of facilitating handoff

froma first conmunication entity to a second

comuni cation entity in a comruni cati on network,

conpr i si-RgQ. i.Ng:.a styr S : e
caf o BEERLY e chldh Tl FEAHES okl Thidflh My providing
eonfornatien of saidriiandéfif an aemtsshys, and means for sending said message to a

network control entity in said communication network.

18. A communication entity operable in a communication network, comprising:

means for receiving information for preparing a mobile communication entity

for a handoff;

means for providing a channel selected from a group consisting of a shared

channel and a dedicated channel; and

means for sending an authorization for said handoff via said channel.

19. The apparatus as in claim 18 further comprising means for receiving said

information from a network control entity in said communication network, means for



sendi ng to said second conmuni cation entity
i nformati on which all ows said second comruni cati on

weniostiyiiep prepare for said handof f of sai d nobCT/@S2008/060693

communi cation entity; receiving a second request

requesting said handoff; and ¥&nding an authorization

to said second conmmunication entity to start said

handof f. 11. An apparatus operable in a conmunication
peivdink coalifiitionl o) saieandoffan 4 eqsesk] agd andwpdof fsending said
froma first connunic?tion entity to a second
H@ﬁﬁﬁﬁ?b%%$%ﬂ“@ﬂ%@?§? fE¥Ks for nonitoring a response
fromsaid second conmuni cation entity; and neans for
reconfiguring for access of said second conmuni cation
entity upon receipt of authorization for said handoff
fromsaid second comuni cation entity. 12. The

appar 39.us nefsvoirn ceriten] appatatiiyint thenmmonipatics Ty erkaeENPraNing:

noni toring said response froma predeterm ned channe

from sai ond.co |.cat | . iy, e T I Lo
appar Seas BEFRRR OIS RHTE: FOLling « hidsirdppigagion endty in
theantied sdhef aenodét eciatinfcation ent@ly.oup consi sting of a

dedi cated channel and a shared channel.14. The

apparatus as in.claim11 further conprising nmeans faor

cont | RGFMGIOF S HiRE e HEFHECT SOMUBICEHIOH Gy Thfomation which allows

caaH HCRRhiERoh WY o §ePREILAT OISRt GERRASG ity for said
rom Said second co nication entity. 15. The

bpplaffat us as in claim 14 further conprising means for

nmoni toring said response fromsaid second

conmunj cation entity via a predeterm ned ch el

ol oc Pty b FheE bt as B BBl R0 My G R LG

channel and a shared channel. 16. The apparatus as in

cl ai mmkind fof tsBiRlin€ @MALIhStH RgioBa naidf @Fgep téMidhitgtion entity to start
confirmation of said handoff in_a channel quality . )
paie Rendofi M Rese sy €OMANEIGREER SNty to sHch EAreRy cempmication entity.
channel quality indicator nessage to said second

communi cation entity. 17. The apparatus as in claim1ll
further conprising neans for providing confirmation of
sai d handoff in a nmessage, and neans for sending said
messagb Amapparatus operable in a communication network, comprising:

a4 proccssor; 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, and reconfigure for access of said second communication
entity upon receipt of authorization for said handoff from said second communication

entity.

22. The apparatus as in claim 21 wherein said circuitry coupled to said processor
being further configured to monitor said response from a predetermined channel from

said second communication entity.



network control entity in said conmunication networKk.

18. A communication entity operable in a comrunication
woetsaskgl conpri sing: neans for receiving i nf oOPOBUSDING/060693

for preparing a nobile comunication entity for a

handof f; neans for providing # channel selected froma

group consisting of a shared channel and a dedi cat ed

channel ; and nmeans for sending an authorization for

sai d barefdppriatussdidclainadd elherci9said becdfppad@iledtoasid processor

claim18 further conprising neans for. receiving said

Peing ripEhsTorPiRgrRdaton BRIk S8 6 HESPENsSe fieM yaifl predgteymined channel

GATRUOLARLEPROAS! WBEK corIRARS of QUBHONLALNANGORY B annel,

of sald hando [ nessage, and neans for sendi ng

sai d nessage to said network control entity. 20. A

network control apparatus in a conmunication network,

conprising: neans for receiving a first request for

et of Ve REARan RERTaC! SRcam Fy -l by aFprocessor

seingifiéhck Qosfaiuiled @@aLNEOTH0d deadatOfor@RAid st communication entity
i nformati on ich allows said target comrunication

aitle mypniteripg epd Fespersic drom biid sccopdrommeAicaben eityty f or

sai d handoff; neans for receiving a second request
requesting said handoff; and neans for sending an
authorization to said target comunication entity to

start said handoff froma source comunication entity

t o sakfl Trerapptraosrrumclesn 2émwherdin sard c2duitrpcogpediroataudsprocessor

er apl in co ni cation network, rising: a.
REGE abeBrt ol arT d: Fou ROy aionse TR ot Sealisgfined channel
CABtt DR, $roup @&H%ﬁh% ar hasglefibd ExARtidintialshhred channel.
conmuni cation entity to a second communication entity,

nmonitor a response from said second conmmuni cation
entity, and reconfigure for access of said second
comuni cation entity upon receipt of authorization for

sai d Bé‘.nﬂ%fgppl:llraﬂfp S Aafe s P WheRATHY 'cff@&ﬂr? '801%1&1 {Vsaid processor

being further configured to provide confirmation of said handoff in a channel quality
identifying message, and send said channel quality indicator message to said second

communication entity.

27. The apparatus as in claim 21 wherein said circuitry coupled to said processor
being further configured to provide confirmation of said handoff in a message, and send

said message to a network control entity in said communication network.

28. An apparatus operable in a communication network, comprising:
a processor; and

circuitry coupled to said processor configured to receive information for

preparing a mobile communication entity for said handoff, provide a channel selected



22. The apparatus as in claim2 1 wherein said

circuitry coupled to said processor being further
wa@oeoBilgured to nonitor said response froma  PCT/US2008/060693

predet erm ned channel from said second comuni cati on

entity.23. The apparatus as i4l claim22 wherein said

circuitry coupled to said processor being further

configured to nonitor said response fromsaid

poedetgou ﬁ@l}?ﬁiﬁﬂﬁgmc’jf_edt sh&‘rgd ftllqlhn?neii lahé&g ééﬁiéerhtmga@ébmd send an

consi,sting of a dedjcated channel and a share

eyfhpreation 3or saikhandpif apassaidscheanely ¢l aim 2 1 wherein

said circuitry coupled to said processor being further

configured to continue to decode data fromsaid first

conmuni cation entity while nonitoring said response

fromsaid second communi cation entity. 25. The

appar a%.UEheappinatuslaaiimelain dfstheiain sad direiitrg gpuplgd to said processor

ROHP G RoBPh beR BT RS Pl oS B eniy in

s @6in@thinidatith AcB oM Ppro0ids | dhfifgatidh ¢ Aeth&RoeUin a message, and

channel and a shared channel. 26. The apparatus as in

eqngl spidomassggeetp spid nshverk eppigelionfiyy. coupl ed to sai d

processor being further configured to provide

confirmati on of said handoff in a channel quality

i dentifying nmessage, and send said channel quality

i ndi cat or nessage to said second communi cation entity.

27. The ‘spp@raattusomsatileiincd @inmm2nitatwimaregwerks edmiprising:

circuitry coupled to said processor being further

configured to %rovide confirmati on of said handoff in

a mesZRFESS8hd™dend said nessage to a network contro

entity in said communication network. 28. An appar at us

oper abir&iifr{ c@dupledMid Ndatdtpiréudsdoetvafikurc@ ABPicb&vOQ: fidst request for

processor; and circuitry coupled to said processor o

HGHIdIng R d StoCHRBBRIGHEIqUNTHityraR ithenadtiye sst egarmﬁgleacommumcatwn
il i i i A . i . i .

om0 e o At o SRS tARGR srictPERKY i target

chramnelcatord catitgdedi prepaed saildanolgle, canchuseadbraontity for said handoff,

aut hori zati on for said handoff vja.said channel. 29, :
NGNS p ARG OGS FPaUPingy %I AR dr @ipqrsption to said
LR eRAnTuR RAbH RO S S8R 5aiR B AG (f Ur t her configured to
receive sald inforhation froma network control entity

in said comuni cati on network, provide confirmation of

sai d handoff in a nessage, and

31. A computer product having a computer-readable medium which comprises

computer-readable instructions for:

requesting a handoff from a first communication entity to a second

communication entity;
monitoring a response from said second communication entity; and

reconfiguring for access of said second communication entity upon receipt of

authorization for said handoff from said second communication entity.



send said nessage to said network control entity. 30.

An apparatus operable in a conmmuni cati on networKk,
W@eomefBHKHNg: a processor; and circuitry coupl eBCT/OSHA8/060693

processor configured to receive a first request for

including a target communi cat?%on entity in the active

set of a nobile comrunication entity, send to said

target comruni cation entity information which all ows

sai d BAarget ceapiuniptaducoraseint iclaymt 81 prlgpainessdi dmputer-readable

nmobj | e _communi cation entity for said handoff, receive

medpay ft %%ﬂf%%fﬂsmgeﬁ%%{t?rﬂﬁa@g’ilednﬁélﬁél@¥l$ for RANItOEAY SA response

. . . . h ity to

A PR L 8 e AP R O Sk

conput er - r eadabl e nmedi um whi ch conpri ses

conputer-readable instructions for: requesting a

handof f froma first comrunication entity to a second

conmuRi cation entity: nitori a,response fromsaid
socont calimenrRaet SROBE ey Sy 34 SRESTER, pid oppPter-readable
aRaRSS ﬁﬁﬂleﬁadrﬁi%@@ﬁﬁnmmmddb&l inStfuctidhs fof nk@Bring said response
recei pt of authorization for said handoff fromsaid
Fewos#d copteipingagd shamwt iwhjcls2s stigeted ofigiut e rerpipgaetisting of a

?%di%%ec%lﬁinﬁél%n&.avgﬁﬁregicﬂan?l%i.d conput er -r eadabl e medi um

rther conprising conputer-readable instructions for
nonitoring said response froma predeterm ned channe
fromsaid second communi cation entity. 33. The
conmput er product as in claim32 wherein said

conput er.-readabl e nediumfurther c risi.ng .
comput br o SN E" (MeEheti Bhefimy hoHPEoR, s omputer-readable
ARARGD T W thgPE SRR QLI MBI GRANAEIns Mok &Bnidisuing to decode
selected froma group consisting of a dedicated

détarfren sadfisst sheynsdichanwatity ghile Thanitoonp ek respagadiom said
as i@gclaiﬁkgﬁ&l§glrein sai d conput er-readabl e nedi um

PUPEHercs

conprisi hg %onputer-readable instructions for
continuing to decode data fromsaid first

comrmuni cation entity while nonitoring said response
fromsaid second conmuni cation entity.

35. The computer product as in claim 34 wherein said computer-readable
medium further comprising computer-readable instructions for monitoring said response
from a predetermined channel selected from a group consisting of a dedicated channel

and a shared channel.

36. The computer product as in claim 31 wherein said computer-readable
medium further comprising computer-readable instructions for providing confirmation
of said handoff in a channel quality indicator message, and sending said channel quality

identifying message to said second communication entity.

37. The computer product as in claim 31 wherein said computer-readable

medium further comprising computer-readable instructions for providing confirmation



35. The conputer product as in claim34 wherein said
conput er -readabl e nmedi um further conprising

wa@eomgasant r eadabl e i nstructions for nonitori ngPERUS2008/060693

response froma predeterm ned channel selected froma

group consisting of a dedicat®d channel and a shared
channel . 36. The conputer product as in claim3 1

wherei n sai d conputer-readabl e nmedi um further

obsad hahdudf Gompes@ipe ) arldatilgi saRlt hughgoOsa hetwork control entity in
pngviding_confirnation of said handoff in a channe

UG PPN CATIRBRG OHessage, and sending said channe

qual ity identifying nmessage to said second

comuni cation entity. 37. The conputer product as in
claim3 1 wherein said conputer-readabl e nmedi um

further conprising conputer-readable instructions for

provi d8.ny compfiicr meaduohbdvisg i cohmutiufr¢adablcanedigmagykich comprises
and sendi ng.,sai ssage to a network control entity
F%ﬂgé?%ﬁ%g%%%ﬁ§%g¥§?ﬁ%ﬂétmork. 38. A conputer product
havi ng a conput er-readabl e nmedi um whi ch conpri ses
conputettvirgadableations féru @tdpatisg fDmobikC edmimd@ication entity for a
i nformation for preparing a nobile comrunication

#idofly for a handoff; providing a channel sel ected

froma group consisting of a shared channel and a

dedi c : ' j j j 0

ai d Py @ Rl S AERON e do WRIRAE ] Girédhannel and o
pedchied clasnélnargl ai m 38 wherei n sai d conput er -r eadabl e
medi um further conprising conputer-readabl e

instructions far receivin aid gnformation froma

et wob g tosE Y o A SR R TR RBH et wor k.

provi ding confirmation of said handoff in a nessage,

and sending said nessage to said network contro

entity. 40. A conputer product having a

comput er - r eadabl e nmedi um whj ch conpri ses . i
conmpub&rlice SHEBYET iMRRIUCH S| Bnslatmy 38 ruhgripi pryd somnuigr-readable

{&ﬁ:gfﬁg{g: P{/rglrer | BGhHURY BorhtECfcaGMIIUMGRARY &M | fe¥eilflg  said
information from a network control entity in said communication network, providing
confirmation of said handoff in a message, and sending said message to said network

control entity.

40. A computer product having a computer-readable medium which comprises

computer-readable instructions for:

receiving a first request for including a target communication entity in the active

set of a mobile communication entity;

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; and



set of a nobile communication entity; sending to said

target conmmunication entity information which all ows
wageaid/1Barget communi cation entity to prepare SPETUS2008/060693

nobi | e conmuni cation entity for said handoff;

recei ving a second request reftuesting said handoff;

andsendi ng an authorization to said target

communi cation entity to start said handoff.

sending an authorization to said target communication entity to start said

handoff.



