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network may then terminate the PS call after establishing the CS call. The PS call and
the CS call may be for a voice call, and the UE or the network may switch data path for
the voice call from the PS call to the CS call after establishing the CS call and prior to
terminating the PS call. The UE may then perform handover of the CS call from the
first cell to a second cell. The first cell may be a W-CDMA cell that supports VoIP, and
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DETAILED DESCRIPTION

The handover techniques described herein may be used for various wireless
communication networks such as CDMA, TDMA, FDMA, OFDMA, and SC-FDMA
networks. The terms “network” and “system” are often used interchangeably. For
clarity, the techniques are specifically described below for 3GPP-based networks.

FIG. 1 shows an example deployment 100 of a Universal Terrestrial Radio
Access Network (UTRAN) 120 and a core network 130 that support communication for
UEs. For simplicity, only one UE 110 is shown in FIG. 1. UE 110 may also be referred

to as a mobile station, an access terminal, a subscriber unit, a station, etc. UE 110 may



WD 2008/ 002997 PCT/ US2007/ 072278 4 be a cellul ar
phone, a personal digital assistant (PDA), a w rel ess

walewsoe299a W rel ess nodem a handhel d devi ce, PEI/US®DTNT2278

[0022]

[0023]

conmputer, etc. [0022] UTRAN 120 incl udes Node Bs

coupl ed to Radio Network ContAollers (RNCs). For

sinplicity, only three Node Bs 122a, 122b, and 122n

be @ eHolan pbougp | epersanah dsgitag lassistBRNCPD2Y), arwikdl@s devidena wireless
eral ”#ITEP]@ 120 |ncI ude %@/ nunber of Node Bs
ema?w9a v pCEB]@H BNEmay couple to a

r espegtiREN 920 i1Rflud¥e e BB A pldAS R Uiy NeByv QR AiroTBYs §RNCs).

other RNCs. A Node B may also be referred to as an
Evoimeticitnedly BrocdNedteBB)32aa 1 B2s and tl3dn ane,shawn geeplsd to a single

RRIc" 24 ftiig. T2 oNRdi, Brseqah sndi Al e SATTHMEA N B and

coverage area. ere

any' aember GﬁRNGSf eEacH BN enasMedupés to Hﬁbipe@iﬁv@ @@tecffaﬁsde Bs and
in a wreless network and/or._a Node B responsible for

posible &/@rea@emalieéaherd@}i@ﬁd A@O%Bﬂn@y élé%b@%%feﬁrﬁi {fhiscan evolved
d
Ngﬁe 'Be{1 A cr@qu’a )E;tgtlél?r eaca@s@ omt &1 %a@ﬁq@ocg%%{l@ofs radio

used | hgea in’t escri ption
mmmudlestlomﬁm tieh GRS mathirmindco@rdge alreaf oks NadeeRsn,122ell” can refer

For exa 124 perfor radi o our )
Wﬁg}gﬁg%t ung OWBgfip n %/Wﬁr&rrff‘éﬁéﬁt@’ﬁifkf‘ g %i\{e%ie B, frgponsible for

Qﬁsh@cfvefR%@ %Fe!aoéﬂe%)eh@in DHRIROE Int&@ W Rich @itd @ l?seﬁs‘é@ efth&EeSms “cell”
% Core network 130 includes a

8st UNody E’énleer a$ed9a®k@mn5@bl}oln9én\desqlp¢@@%)ow Skpforng4 provides

b B SIS PN Bedoer (NBRATP Shdi 4 Risfarms radio

fRbircEamdnlapethént, ARBé infHilitgNm@RIo¢Rlend MidetioS)and Ihdrhctions to
can anchor CS and PS calls. SGSN 132 facilitates

PPREIrgBUEicatan hetwsge kdisand I MEAN I8PRAN 120 and GGSN

134 i

cal | CouCE BT T ndd SERRAS RRR e okl SRR SR (crrs)

Smpboiswplpdef (SGSN)S13@rauGa&sNa‘yoGPR!EsSmnanMba(CE@sNWlBh a Mobile
e UTRAN. GGSN 134 performs routing .function an

t h
eWHAAY é—“senErét(M%%Qc  SNehidt Hméitfél#ln%?ntami mlmvcpag Server (VCC
M@?fl%%\ihét Offcfior €3 SR MS %gﬁ C%N 159 rf é{%gfég)eix@%ges of data

orns er |ty manag enment
p‘mme\sa)emnsmmﬂm ) amd: EGSN |134: and Ipmfmtnys fnobiliEmaaagtment for

St OB SR bt S E R PR e o

P'S'sEM@e§ fEﬁUE@%ﬁhﬂuméd%ﬁg'ﬁt@ﬂleaU?RAt}@Cm% 1@&%@%%%15 routing
for delivering IP nultinedia services to wusers.

{woicien erd kxchpgesutata packetphivichh cntagnab datedctadrks M}%KZ d|86 supports

S50 o Forders S RES B Mmoot (g g cas
¥R ABI38kEpRiEBotcas!] Wbntlnklty oV EEs ahd ptovidéeeapbil k28 to transfer
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domain. IMS is an architectural framework for delivering IP multimedia services to
users. All voice calls for UE 110, which may be CS calls and/or PS calls, may be
anchored in VCC AS 138. VCC AS 138 may perform functions to handover a voice
call to the appropriate domain as UE 110 moves about. VCC AS 138 allows UE 110 to
move between CS and PS domains by “calling into” VCC AS 138 and moving the voice

call to the new domain.
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area for GSM (not shown in FIG. 2). HSPA supports PS services (¢.g., VoIP) for UEs
and may be deployed over a smaller geographic areca than W-CDMA. The coverage
arca for HSPA may be a fraction of the coverage area for W-CDMA.

UE 110 may be located within the HSPA coverage area and may establish a
VolIP call with UTRAN 120. The VolP call may be established via IMS entities using
Session Initiation Protocol (SIP), which is a signaling protocol for initiating, modifying,
and terminating IP-based interactive user sessions such as VolP. UTRAN 120 may
ascertain that UE 110 has an HSPA VolIP call based on radio access bearers (RABs)

established for the voice call, e.g., RABs for conversational traffic class with SIP
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measurement reports to UTRAN 120, e.g., periodically or when invoked by a reporting

event. Alternatively or additionally, UE 110 may send location update messages to
UTRAN 120 when appropriate.

UTRAN 120 may receive the measurement reports from UE 110 and determine
that the UE is moving out of the HSPA coverage area. For example, the measurement
reports may indicate that UE 110 receives the pilot from cell 122b stronger than the
pilot from serving cell 122a by a sufficient amount to merit handover from cell 122a to
cell 122b. UTRAN 120 may also recognize that cell 122a supports HSPA whereas cell
122b does not support HSPA. UTRAN 120 may then send a trigger to initiate the CS
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for he PS session. For a brief nmonment, UE

may
Bp rwalltaam&nuhet yartnfavgcb@alh forhgE d$0c ek, based ch‘éleﬁse odlthe same UE

th.t have h calls

Wb e sl ing ot S AR BeTS)  The ps
cal | Flay3Desh6%ttﬁdsﬂehbpuﬁ%ﬁ(é&\dulf%2@dl(ﬁﬁ‘éh{ H8AA VoIP to CS.
whil e voice data for the CS call g/ be rout ed

Qn%ﬁ@ﬂm hageeyemcasstulbgesighfishess 28 13amapewiich data path
%Jlqul% 1%96%11 %Utﬁhlelo f %Dl%?l"g éel@{ls% I%?Juréelg Ifs ﬁ{yﬁngiﬂf % ’Eyé source

cal

sidenUTR AN I(ZUEnein)elefa@dE rddie rdsburcad foramdPSSalt ahl ,rnetyhtﬁamtam only
sane CEP, etc ({JEM 4] FI G _ 3D shows transfer of th

Pisiccucatlior Ukl 1 GUEAR nops i Fidith Wasibha ey thedystalh vig the same
%vﬁg ckll *1%‘% bp&R f‘éf’ﬁ%ftfﬁsg bl Jﬁbéy %@%Qmahggf% URARS B3 R1SC 136,

w t ch data pat e’ voice c or UE 110°
ambIV(myASéB&ase resources for the PS call in the

For t RLE- Fianp caRdI<Fey ondleiShs BTy NBVR eafifygr. Once
UII_E ll-l:boconﬁletkmh% ReicRiof tdEyhdOc Pl e W&ll%'c}éll tlb@a @ 110 may

via the sanme serving cell 122a. Data for th

p@xfdmnﬁyCWéﬁﬁmMHMé S Randavzo frOIVS@ltha tOzmﬂ M@@ which

B SR CTRP s Ths s dart a8 G T CB et ed ysvgrved in
sS@PP aly ¥ 040 entRidC & chatall Phéket RediGSeeatd (@R@e BbrvicdZ2Rscription,”
}31[%1612](-)%6 miﬁlch is publicly available. Although not shown in FIG. 3E, UE 110 may
also perform W-CDMA CS to GSM CS handover from cell 122a to a GSM cell using
inter-RAT handover procedures defined by 3GPP.

The following handover scenarios may be supported:

HSPA VoIP - W-CDMA CS - W-CDMA CS, and
HSPA VoIP - W-CDMA CS — GSM CS.



perform WCDVA CS to WCDVA CS handover fromcell 122a
to cell 122b, which does not support HSPA. The W CDVA

WEDBOMMTDVA CS handover i s described in 3GECTBS2007/072278

[0037]

[0038]

[0039]

23.060, entitled "General Packet Radi o Service (GPRS);
Service description,” June 2806, which is publicly

avai | abl e. Al though not shown in FIG 3E, UE 110 nay

bl sohpendorensddhGVRIvES abovdSBiM UGSt ramdo e3P A NP eelW-CDMA CS
122a to a GSM cel I, using__inter-RAT handover
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UTRAN 120 and VCC AS 138. For step 2,. UIRAN 120 may

parpd athehpovs LHER AR rRess et ay be @S%Wdav@Fe ﬁ%@ﬁ%ﬁﬁ@hhabmeﬁt in UE
r i e
PP TRE LG TG0 Rl Rl BLM TalRn e (1B) fhpy may be
genin énv ae vsidting Rddie Ricadiecd Rloatrbla(RROE e mesdage, esge;a Phgi® message.
i gger, or ot her new UT sage. may be used .

R p it an it lapyr @ feey ?EH?@ wﬁ* i 15 aponsyig for controlling
{hreloggg% ariBYh @go{,vgpja%@qta%g Wi th an information el enent

(1 at may be séent in an existing Radi o Resource

Co nt r E [IRRGhy e decde] wehiy. the &V (agMdy on%%geveramea and may

f’sgﬁ?l‘éﬁ 60@% VtB’rhcg C:a %13:}'1)%* (128, qu’ﬁé @g}ﬁy, edi\fl;\flgqge Vﬁ)l%ef Qiata in the

h&Ril nlaad@f for thealSlcal. UPO3IBImddEbolAdmimy afdemh P 6% €6hto the HSPA
within the WCDVA or GSM coverage area and na

esesdsiciasts. dt MRy boidewirabl to opntimpeliirRapics 2all fqnéﬂiibo weiyg HSPA in
&’Eﬁ@aﬂ%% voi ce data in the normal manner for the CS
o may be roam ng and may nove into the HSPA

cover hggnotliceaspdct, aMA¥CDAVAESS (RBISPAt YolPoldndou@ rhiebe performed
voi ce call for UE 110 using HSPA in such a situation.

faaddio1l 19 in gt fie fakssdwaitagofliShimfors vaice-giafoyshpUE. The W-

CAMRIEE AP Ry B OGRS mdi ke Mok O8It Lt Bty 0

the HSPA VoIP to W-CDMA CS handover described in FIGS. 3A through 3E. UE 110
may make measurements for pilots received by the UE and send measurement reports to
UTRAN 120. UTRAN 120 may determine that UE 110 has moved into the coverage of
a VolP capable cell based on the measurement reports. UTRAN 120 may send a trigger
to initiate handover by UE 110. Upon receiving the trigger, UE 110 may perform
handover of the CS call from the current serving cell to the VoIP capable cell, which
becomes the new serving cell. The UE may then set up a PS call for VoIP (or VoIP
call) with the serving cell and may anchor this VoIP call at VCC AS 138. Once the
VolIP call has been successfully established, VCC AS 138 may switch data path for the
voice call for UE 110 and may release resources for the CS call in the source side.

UTRAN 120 may release radio resources for the CS call and may maintain only the



CDVA CS to HSPA Vol P handover may be perforned in a
manner conpl enentary to the HSPA VolP to WCDVA CS

wWhavdoe7 descri bed in FIGS. 3A through 3E. UBPQI/0S2008§72278

[0040]

[0041]

[0042]

[0043]

make nmeasurenments for pilots received by the UE and

send nmeasurenent reports to @TRAN 120. UTRAN 120 nay
determ ne that UE 110 has noved into the coverage of
ol foapbbl ). et ﬁhiskmmidUErﬂ lt()rveouité bsvweranetitc Yaponrtlgia the new

UTRAN 120 d [ t hand b
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6X bARGCE b ardhBe EU, §c9[d/11ﬁk921323 bhd 'amasﬁga%ﬁ\é 320, WIEANUE 110
132, GGSN 134, and VCC AS 138. [0040] In the designs

deswsrthb bdffaboue, IUBANOIZ@amas eonfigrsa surcenmerasureportteent in UE

e U 5o Bt e gices iRt ko BeaO B S or based on

@, TTRARER® H8pi@NEe ndIAMNdR QepiRY th @MEatk BAMrGUIBSPA VoIP
of cells with PA Vol P capability and cells w thout

ACDMfP Cealpadpyartif/UETId Odgs p MolP rlikand sAeaving the HSPA coverage

URr B LRI o0 HEPAS o OgBl e R o *Aﬁ% call and s

EiSEn Cihe @TSTYE c@eltie alrem t he exanpl e shovvn in FIG 2,
t he HSPA coverage area nmay be defined by a solid |line
212 Ehenathss dssignel/ Bz biflemanynaks anepspicHisgts 24 tw@@ﬁ@&ﬂy decide

I | 2
IERRS ARG Rt (S ARa el KO A8 vor
besed roratho rmemmttememsntUEnl ll(]Emajt Bcertatn ¥hbthomy given cell has HSPA

i odi t
Balrcrrai 1%%:%5 B8 A on JpoisiT B gl el s A,
repor Ug 119 th 6156%‘[@ i€h tcBﬁ{ec{ea)md'c@% aMQiIR m&d% a%@%e%oment

handover if has a Vol and is | eaving
hisha @@n@qt@dgmodarléﬁ 130 @) hwecmmcm& tdl HSPmaVcﬂommumcate with

(RBAN a1 ayer ot By el e e BOH ot g8 mey be
Rk cHBALMIBASIH @ITRE 0%t aRd/of Bihe P ai¥ekklismelasd m 110 may be handed
over to appropriate cells based on the UE location.

In the idle mode, UE 110 typically does not have a pending call with UTRAN
120. While in the idle mode, UE 110 may be powered down much of the time to
conserve battery power and may wake up periodically to receive pages and/or other
information. UE 110 may register with VCC AS 138 for IMS (e.g., at power up) and
may provide the domain (e.g., CS, PS, HSPA VolIP, ctc.) via which pages and calls can
be delivered to the UE.



handover from HSPA VolP to WCDVA CS or from W CDVA CS
to HSPA Vol P based on the neasurenents. UE 110 may

wW@s@enoexdnh whet her a given cell has HSPA Vol PPCT/US2007/072278
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capability based on information broadcast by the cell,

as described bel ow. [0042] UEI0OL10 nay operate in a
connected node or an idle node at any given nonent.
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@p{ﬁoprlafﬁé@%ew/p@ csRARal Pahe BIEB i n 3GPP. [ 0045] UE

may receive broadcast information regarding t

HSPA Fen @atityptisihapdgver ichaiqaey haverbogh smwfiqthy @Eﬂqr@ed for 3GPP-

géjsre{i %ng\xlo\fks gclﬁp(ﬂleg ! o%aahseo 1?1 Cl?geh Yor é’&jEP g@%etwor]ﬁs and other

eterm ne whe as changed bas

heoeetise dA BERRICBsEd inbfvasrkahdyoinclude telt@yhati Bo@ioet Hﬁgh Rate Packet
network regi stration whenever a change in domain

BatecciisRD) fed colls i isupatE COMARYP d&: e HRFIX 1t plke ferred to as
Eﬁfgagﬂgeﬂ( B R EHRIATBEE 150 %Ts%%@fe%& o aPPFEYc OFhl BRPD cells

st Information and may ate its network
suppoatVdP) anl the dM ddBPAuppda G5 aimirBS naltso HOSPId eordKrhan8yver may be

at i gthentvvork regi strati ede
Rt oot aBtest mepherhane gl DEBTE S cifliangs handover
hRBALEPYRIVRY Q)@%Q@Rﬁﬁ%aﬁ%er %&gr%pﬁérﬁ)h%le&' i | hﬁ’a%gous manner to
pages and calls to the UE For clarity, th

hantdviaM A €6Ha ﬁwéthH\/@nlde‘m dsmtbﬁd pleel y descri bed
o B AP 28 AR 20 My
UE. The UE may cornrnumcate with a first cell for a PS call, e.g., for VoIP via HSPA
in 3GPP (block 412). The UE may send measurement reports to a RAN, e.g., in
response to a measurement event from the RAN (block 414). The UE may receive a
trigger from the RAN, which may issue this trigger based on the measurement reports
from the UE (block 416). Alternatively, the UE may obtain measurements for the first
cell and other cells in the RAN and may autonomously decide to perform handover
based on the measurements.

The UE may establish a CS call with the first cell while the PS call is pending at
the first cell (block 418). The UE may terminate the PS call after establishing the CS



net wor ks. A 3GPP2-based network may include cells that
support Hi gh Rate Packet Data (HRPD) and cells that

WG poe299TCDMA2000 1X. HRPD is al so referred t oPEBUS2007/072278
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IXEV-DO, | x-DO, etc. CDMA2000 1X is also referred to
as 1X, etc. The HRPD cells slupport VolP, and the 1X
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CS callhe BAN pray sptablish st tricald dorrge Lieatplye gt ccll whele tee PS call is
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gndff%tr agﬁs‘i’iﬁlgﬁlew Ill? EH#EFIBIO{OHIGMIH eC§S call The RAN

over ¢ RAN ‘may cormuni cat e
may hhdnhyger tdiEmf hlmdavd?f‘sf ald CS(allgor tHed? E VoinP theviiat EISPA) the second

S igdvestiay " he g G b Aot S P TR sBanE &) Ry got suppor

ﬂ@m;send a nmeasurenent event to the UE to invoke the
UE to send nmeasurenent reports. The RAN may receive o
measuBement all ebthetsseps i FIG.theayibe eppliekle5a 4)givamaiesverk entity in

on.to _han E fro the fi | A0
BERN R RO AN Rt el ST ek e r 020 (BPogs ete. An
ﬁl@maﬁp&f&ﬁﬂﬁeﬁs 314 gpgrs18.té.he UE (bl ock
FIG. 6 shows a design of a process 600 for performing CS-to-PS handover by a

UE. The UE may send measurement reports to a RAN (block 612) and may receive a
trigger from the RAN (block 614). The UE may perform handover of a CS call from a
first cell to a second cell (block 616). The UE may then establish a PS call with the
second cell while the CS call is pending at the second cell (block 618). The UE may
terminate the CS call after establishing the PS call (block 620) and may communicate
with the second cell for the PS call, e.g., for VoIP via HSPA (block 622).



518). [0050] The RAN may establish a CS call for the
UE at the first cell while the PS call is pending at

W@ @829t cell (bl ock 520). The RAN may ter m PEI/ES100E072278
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PS call for the UE after establishing the CS call

(bl ock 522). The PS call and the CS call may be for a

voice call, and the data path for the voice call may
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frigrgsttoaﬁéUEJ(mocpenﬁprm steps 512, 520, 522 524 et c.

An RNC nm erformsteps 514, 516, 518, etc. ?nf]
FIG @h%m gy geestog hendeyesobadss calbdor e %ﬁpm iy cell to a

Ceoh® éﬁﬁ{yg‘@?@‘ég FTRYRAN H@f\lfl{g?%[st%k ?%}ﬂ%ﬂ rtrlllieyUE at the second

neasur e rts to a
cdbehilethe CS cilbgeendingat theacddh c(ehl(sielk 7814)The ReNWkay terminate

15 GO %eliofe BERMT pbo enadinbire Par e hufioekdr. e RAN may

ﬁﬁ%&h&ﬂ Sdnfuyfeatealith M DEHRE thSBS %m (sgl IfoM%ifeviahﬁsﬁag) at the

I's pending at the second cell (bl6ck 618). The
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col 1 FB Y Movpst fien OB gt R Birngiy resn S R nion by o
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7 shows a deslgtgn of a process 700 for performng

il tinglipgngawbierher thet cell har YglPa capaRility r(@lommay The broadcast
gl%r%{amoge gl)h ab hﬁ& y Et}lf f‘nd%%/lhg qle#eﬁﬁe?dg St WE rc%@ qla?ﬁSPA VolIP

a ‘neasur emnen O I nvoke

b&f;abmtﬁ enthapRaspEieOthcr uffemmnbﬁ Tﬁadjmmyn@dafea@gisualon with a
nmeasurenent reports fromthe f%l ock 712)

AetHae BAed owi BF Sroadiest ﬂrrfeﬂnﬂf_ﬂoaaa@ kN Ohhlggla rgéf‘m‘ﬁ? UE may
DEPRA o A6 e A o s
slacatekistratiort Wweh ltlE fatwonkaf & chatge geHdombin 1adets<Eted) nEorchinple, the
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termnate the CS call for the UE after establishing
t he PBl@af Ish¢ws @cklolezl)agram eofRANes1ay of tWerld &f Etm;ir various network

?}g[ \}PC%F}VAVI) t(gq ttl?eﬁ o[rJEt ﬁ% El%yct?ansmgt data and 51gna11ng (e.g.,
measurement reports) to one or more cells/Node Bs 122 in UTRAN 120. The data and
signaling may be processed by a controller/processor 910 and conditioned by a
transmitter (TMTR) 914 to generate an uplink signal, which may be transmitted to the
Node Bs. At each Node B 122, the uplink signals from UE 110 and other UEs may be
received and conditioned by a receiver (RCVR) 924 and further processed by a
controller/processor 920 to recover the uplink data and signaling sent by the UEs.

On the downlink, each Node B 122 may transmit data and signaling to the UEs
within its coverage area. At each Node B 122, the data and signaling (e.g., trigger,

VolIP capability information, etc.) may be processed by processor 920 and conditioned



second cell (block 724). [0055] FIG 8 shows a design
of a process 800 for updating network registration by

W@2008/8029The UE (e.g., while in an idle node) negTI/US2007/072278
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recei ve broadcast information froma cell indicating

whet her the cell has Vol P capbbility (block 812). The
broadcast information may conprise a bit indicating
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transmtter (TMIR) 914 to generate an uplink signal,

At cIVGfagASbB& mehsies ﬁt@dtmlberfmecesmdiélOBe moknorgy A, Modle Comm
t l.s f d oth .
il %R | P B RO RRIS: o Ryt RroR el v piayy pertinent

g'%ée@ﬁ@ foH EHabh BEtWRIHO 6RHS Slc bﬂen@o ry @Rt é’t@ﬂe';ﬁéérﬂﬁ%‘o@% @ﬂid data, and
20 to recover the uplink data and si gnal i ng sent

thee cUEUNICHIBY unnmEf eSUgDOh | foRMNUEEH PINDEHE ghmzlewmrk entities.
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SO@imaIGng, 16160@3 700 i BgR 17, andvVerl dth@agpadussdstfyr handover.
i nformati on, may be processed by processor 920
and cBhé@rRsren é‘&clw_ﬁjnﬁt}o 810 S5 Cpe U8PBEYT /0 19T SOrE.3 Memories,

Eofm @gﬁ‘ﬂreraéﬁ%ﬁlﬁfs FafbnlifgSBEI A Bn ol G%blgnal

e transmtte e UEs. 110, the
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frptoeisd gou oF dhavry HedBIFY HAGS S (chnidties.  For
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program codes and data f ‘UE 110 and
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RETBe” G Snhy PO s v e R i ef PGS Soucd Heias o
g&ﬁcuem orhfsy cmbiaRéotheRbher processes for handover.
rocessor 910 may )

Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
disclosure herein may be implemented as electronic hardware, computer software, or
combinations of both. To clearly illustrate this interchangeability of hardware and
software, various illustrative components, blocks, modules, circuits, and steps have been
described above generally in terms of their functionality. Whether such functionality is

implemented as hardware or software depends upon the particular application and

design constraints imposed on the overall system. Skilled artisans may implement the



al so performprocess 800 in FIG 8 and/or other
processes for updating network registration. [0059]
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932, and a Communit 934. VCC AS 138 includes a

control |l er/ processor 940, a nkhory 942, and a Conm

unit 944. For each network entity, the

dontibal [fextiondagswonvanying perys oiom qael tpanéaitlar pppretsi, nut such

for, that .netwark entity, e .nenory nmay st.ore progra

e TR P S touidh ot BF R TERER OB SipiDe i ferarturt Trom the
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PlirpPscOpR8&061S a dIBitAIsi@Rl prozessot (IDSAY, ia@mpyhitdton specific integrated
transmtters, receivers, controllers, and so on. )
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ARACLTELLER BF B PPEL ST aR (T SEC RGN, LAY or any
E@nbinetkantieecof diatigned fspertiati drsfunctionsadederibed herein. A general-
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pay talsolbesmplemeated as @rdoimbatation of hempaing Je@d82]e. Fhosmnlphation of

skbli) WO !d further appreci te’_}é,hatf t he vari ous
#1 Prdt rlfi Ge TSHPEACSSOp dc k¥Urality e JUCTOPFEGHPES: Qg or more

aﬁ&@llsﬂo&ér,%@ 2 Bénj Gh3ieh MAgth DBP GORNBLAHysthoM sibh Ediffiguration.
di scl osure herein may be i gﬁl enmented as el ectronic

har dwhhe stepoaba sthoslofrt akgarghmalescrewdn isannastgn afithyde [disclosure
| ] ey ity of
E%Fl nglra‘g Qaén%ﬂ)cgagé({ ﬁ}r&tkﬁins hinrd%vgjr'e(,: I}ﬁ&ggoﬁgﬂré erxocﬁlle executed by a

war e,” vari ous 1
POOEROE I Sn aldoatisationaduheswo Ci A Woftarcanddidt eps fside in RAM
been descri bed above generally in terns of their
FGHOEY-ofash t@?mvm{et%@}\ﬂgs@emom nEPROMAI megporg EEPROM memory,

%e%?b{te?%ﬁﬂh?&jis@%] RALINRE BisRla & LRORE ©r qg? SMLS fRAUF ﬁ%ogggee dtnedium

ar application and esign constraints |
bmowhe theertal An syshplary Shiapt ectdamt issanpladety therptoepsnt such that
thge WD 2008/ 002997 PCT/ US2007/ 072278 . 14 .descri bed .
G REPGCSHRLICAR JradqnipEmation, TRy and BFIGIRENBLPR fQ (heptorage medium.
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aBYreREohifdh&ite M £ekcPterP@iaf.or "ed wWith a general -

The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the scope of the
disclosure. Thus, the disclosure is not intended to be limited to the examples and
designs described herein but is to be accorded the widest scope consistent with the
principles and novel features disclosed herein.

WHAT IS CLAIMED IS:



pur pose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a

WO p@BM0299Dgr ammabl e gate array (FPGA) or ot herPCT/US2007/072278
programmabl e | ogic device, discrete gate or
transi stor logic, discrete hatdware conponents, or any
conbi nation thereof designed to performthe functions
descri bed herein. A geneCbBAIMyur pose processor nmay be
a mcroprocessor, but in the alternative, the
processor may be any conventional processor,
contr @l | er AnMpparReQ R WiréI8Ys coffrmii @tidn "Bakpridfhg: A
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mltcafeyl (OSheall sueth theofifst gelt athilonthe [PE0&A] isThadilgepsthoffire cell in
met hod or al gorithm described in connectjon with t

he

sRsedRtle tigeehitn thryinye thqBS diallritgr calgblishingnthe és Gall, and to
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rocessor, In a co nation o sof tware
nodul & nreory e&lpdi@;i uorthethl\Vbasanpry)pes&d)rash msm)r y, ROM
menory, EPROM nenory, EEPROM nenory, registers, hard
di sk, a renovable disk, a CO-ROM or any other form of
storage negju g#)pa!fzﬁﬁ%f ERirh N8 whktein A2 BXEAPha }zheSGS’ @@ Gre for a
medi umis coupled to the processor such that th
poice egls ond oerereigdlie pnfeast wae ipovrchsoomyvitaines detd pah for the voice call

ISR B LB SRR B St 1o cne

processor The processor and the storage nmedi um may
reside in an ASIC. The ASIC may reside in a user
term hal . The eprarahs ef elam Vewhein fhe dSeedlos famdoich@ver-Internet

C t
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dlippottosslPe is provided to enable any person skilled
in the art to make or use the disclosure. Various

nodi fications to the disclosure wll be readily
appargnt te t t d e..0e '
prlnc?ples Qﬁgﬁgﬁgﬁgiggﬁhﬂgyw a@&’ﬂ$?%dh%% %ﬂhgﬁkk&orsmum
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di scl osure. Thus, the disclosure is not intended to be
eI U BT SSRORLS: exanples and designs described herein

but is to be accorded the w dest scope consistent with

the princiﬁles and novel features disclosed herein. '

[ 00669. WHATh¢ Spmaxuwaf)clasn MOheodi8 tizoadegst one processor receives a

PCT/ USZO 7/ 072278
WGPSéllreég%n o g][e]lgﬁlg_ 88 ﬁg}qsgtﬁl%laleasu?gmen? reports o response to the

measurement event.

6. The apparatus of claim 1, wherein the at least one processor obtains
measurements for the first cell and neighbor cells and makes a decision to perform

handover based on the measurements.

7. The apparatus of claim 1, wherein the at least one processor

communicates with the first cell via High-Speed Packet Access (HSPA) for the PS call.



at | east one processor to comrunicate with a first
cell for a packet-switched (PS) <call, to receive a

W@ ri0g®ea99T rom a radi o access network (RAN), toPCT/US2007/072278
establish a circuit- switched (CS) call with the first
cell while the PS call is pending at the first cell in
response to the trigger, to termnate the PS call
af t er 8est abh¢ sipipagptesheofC8lagal 11, wheretro thpentf deast one  processor

CaRaRcrat Poh R R Rt TR Bak o T P Rinepoan

processor. 2. The apparatus of claim1l1l, wherein the PS

call and the CS call are for a voice call, and

wher ePn t h&hagppasaiys obpleimprioadsrnt fisshiceld hes WdtAMgae¢l! and the
for the, vai C om, t.h | to the CS call

A Plé(? Ceglsltsggﬁti?lg ?}ﬁthl\{!]éc Oggﬁpsi/lgai‘The appar at us of

claim1, wherein the PS call is for

Voi ce-over-Internet Protocol (VolP), and wherein the
first!@el | AJogipes {4 WilEs spamunicateb cREPESIE: does not
SUPPOEm¥ihRatidt wilhE RAREN RipRleChaidd pyReniel n the

at | east one processor sends easurement ports to

t he Ré&Rkivart wigeeriom thradid ncggenctivodniRAN);RAN i s based

on the surenent repor 5. The. a ratus of. cl ai :
2 vhevelRh e afcwﬂé%z@f’cﬁeizcﬁ} b8 athy ddicGlavhile the Y call is
PERSH MR irsBVENh LaBMd BehdY.and sends the

measur ement reports in response to the neasurenent

event terBinalihg thedifacadlt afer oftaldishingnths Civcelgind t he at

i1 ot POBTTRB BB grBare Corrs PR hREeoh AL eroel o

perform handover based on the measurenents. 7. The
apparatus of claim 1, wherein the at |east one

procesbor Thomsthed eackemidt furthpecammisingsel | vi a

H gh- ) the PS call. WO
2008/ g@ﬁ%ﬁ%@%ﬁ%ﬁ?ﬁ%&ﬁgﬁ%%éd The appar at us of
cl ai mvhereihide efigpct fenmathe RS is RRE] i the@siQiirement reports.
communi cates with the first cell via H gh Rate Packet
E)at\z;\\h( HRPD) flf or‘it he f{PS_ cal W]9. The IaEpar at us of cl ai @
: ein e : VA nd

cel ?fs angtig% Wéﬂ\%é%le??’ or a C%?/Iccglﬁu. lcti‘g&g Xﬁ TP Girst cell
fottinoPS £dt comprédeess commruni cati on, conpri sing:

conmuni cating.with first cell for a cket-swit d

(P Borrpin Efantidn fos’ 55 FeiGGe HiE P SHA PSR AGEERTA for e

psiyer k (RAN);

13.  An apparatus for wireless communication, comprising:

means for communicating with a first cell for a packet-switched (PS) call;

means for receiving a trigger from a radio access network (RAN);

means for establishing a circuit-switched (CS) call with the first cell while the
PS call is pending at the first cell in response to the trigger;

means for terminating the PS call after establishing the CS call; and

means for performing handover of the CS call from the first cell to a second cell.

14. The apparatus of claim 13, further comprising:

means for sending measurement reports to the RAN, and



establishing a circuit-swtched (CS) call wth the
first cell while the PS call is pending at the first
W@ 2008/00299T esponse to the trigger; term nating PEEUSS07/072278

call after establishing the CS call; and performng
handover of the CS call fromthe first cell to a
second cel | . 11. The nmethod of claim 10, further

conpr whenegr ths émglien fromeths RrAevrertiasedepothe sndasurcmentRAPHrts.
and wherein the trigger fromthe RAN is based on the
measurenent reports. 12. The nethod of clai m 10,

wher eifl t hehe appaditué 8F cRm WL RvhbReh tHel Sbariebt cofhRfunicABng with
PS cal | cf%rl ses communi cating with the first cell

thedirsticgh edSpal kemppgwsess (HSPA) for the PS call.

13. Arrfle%?sp_orraéou rnfl 1%at¥1\4§r %litﬁsélec RN %?%]IPHQIF-SPeeid Pa lﬁet Access
conprising. neans or onmunt cati ng w { a~TIrs ce

([ISPA) foackeetS &Mi. t ched (PS) call; nmeans for receiving
a trigger froma radi o access network (RAN); neans for
establishing a circuit-swtched (CS) call wth the

firstygell u .olsgss{nq%a%a{%% Gilala fo‘? sﬁ.)cﬁrmrg %?tr@étiotngﬁ)ip&ia{)g in a user
cell in response to the trigger; nears tor termnating
tduepR&itclIE) taf t er establishing the CS call; and neans

for perform ng handgver the CS call f the first
cel | ?%n%‘u%&tgﬂ%}ﬁbae 1yst Celﬁﬁ?r a?ﬁ%%-ﬁwgp%ﬁdd@g??alg aim 13,

fur t helee GO IR & RGm MBRARSadc8ls Rensig Axgasur ement
reports to the RAN, and WO 2008/ 002997

PCT/ USR@0ish Gi7 22qi8t-sviifchaf dCe) reatl heith theg diest detlowhilbéhRBN call is
i s bas 0 he, neasur ene eports. 15. The apparat us
Bt st e PaR OO SR or * cormunt oat | g wi th

the fick@inateht PRQRI biier BRbGidihg 8RS tARSndeans for

communi cating with the first cell via H gh-Speed

Pack epetfuraelpndoyqaabyc ¢y ealt fiemple Bt pell tper seaond cell.
processor-readabl e media for storing instructions

operable in a user equipnent (UE) to: comunicate

W th a7.fir ah apphrhtuk d6r wirglagkeimsuiidatioadcopoisingal | ;

receive a trigger froma radio access network (RAN);

est ab 6#5t Qng PRaCaTsPL EvFanyRwcqtesfithcapser gyiRmente Uk rfes a packet-

ﬁ?ﬂtéhemh)g? chin&t asﬁﬁﬁlcitll,i t send a trigger to the UE, to establish a circuit-
switched (CS) call for the UE at the first cell while the PS call is pending, to terminate
the PS call for the UE after establishing the CS call, and to perform handover of the CS
call for the UE from the first cell to a second cell; and

a memory coupled to the at least one processor.

18. The apparatus of claim 17, wherein the PS call and the CS call are for a
voice call, and wherein the at least one processor

switches data path for the voice call from the PS call to the CS call after
establishing the CS call.

19. The apparatus of claim 17, wherein the PS call is for Voice-over-Internet
Protocol (VoIP), and wherein the first cell supports VolP and the second cell does not
support VolP.



pending at the first cell in response to the trigger;

termnate the PS call after establishing the CS call
wa@e@spe99dr m handover of the CS call fromthe PCT/ES2007/072278

cell to a second cell. 17. An apparatus for wreless

comuni cati on, conprising: atl§ east one processor to

communi cate wth a user equi pnment (UE) for a packet-

sw t ched (P8 apladratuatof aldimrist, vdetdin thoatskensd Qmetprbgags:rr receives

totheU to i a ir i t.-.

gpuecestattsrun £ OF: ek Siisiof fihptoigl (ol fom the firs
BaN@i thYsecbRd LA BAsBAbE thd M&asEBnkeat tepbAs, ahl8erdk tiRf ttrfgrger to the UE

establishing the CS call, and to perform handover

tnhesreBse watht d¢asionhe UE fromthe first cell to a

second cell; and a nenory coupled to the at |east one

processor. 18. The apparatus of claim 17, wherein the

PS capl. ant®h¢ hgpaCBucat dlaiad 20,fvateréin tivoatdease ahd prod&idor determines

wherein the at | east one processor svvitches data path

thgt theHdE o piceoverage efee iﬁ‘?rttﬁé PRgaflapnd peds Remeasuregient event to the

E{S%Vf%étt@ﬂéﬁ%&ﬂﬁw% ?ﬁédtre@o?ts The appar at us of

V0| ce-over-Internet Prot ocol (Vol P), and wherein the
first_cell _supports Vol P econd cel | does not
suppof+: volBe  AnBs6es 09857 ﬁvjéw 717 8b7/gast 1 gne gorocessor
JEmaARRAE LR 10f UEI\3d Migh(Spdth Pt AtcB@ssi‘HSt’ﬁéj‘%r tﬁ’é‘FS call.
processor receives neasurement reports fromthe UE,

makes a decision to handover the UE fromthe fi rst

cel | th secon d on t as rement
Fepor ¢8, | ahh® Saat feClp §ferieh s B! RF pRspg hroadeasts
tr@ornli@iod Q@dl&dtﬁ’ﬂg thatkhe TiR@ caPPad AighsSHed Paskd 2less (HSPA) Voice-
wherein the at | east one processor determ nes that

oYre-lygries Peatoqod (e lg eae@geyf or the PS call, and sends

a measurenent event to the UE to invoke the UE to

send the nmeasurenment reports. 22. The apparatus of

cl ai m24.7, whesteodfdrierddss cemstuntmadolcoaPsiS0g:

communi cates with the UE via Hi %h Speed Packet, Acce

( HSPASORBHNICHENEPSite 31 yser omipe (HE é‘?ra"t B%CkétrSV@FcélF%(ﬂS’) call at a
whergi-n the at |east one processor broadcasts

I'n orr’ratlon indicating that the first cell has

Hi gh- Spdeg Raigkatto loceEs (HSPA) Voi ce- over-|nternet

Pr ot oco%tg]% %lﬁp)cd%a raslgvlét‘:c %cy (CS%4callAfopl?1t q?gat t%e 1rst ce‘l vghlle the PS

commufit
call is pending;

terminating the PS call for the UE after establishing the CS call; and
performing handover of the CS call for the UE from the first cell to a second

cell.

25. The method of claim 24, further comprising;:

receiving measurement reports from the UE; and

making a decision to handover the UE from the first cell to the second cell based
on the measurement reports, and

wherein the trigger is sent to the UE in response to the decision.



conmuni cating with a user equipnment (UE) for a
packet-switched (PS) call at a first cell; sending a
W etoggea99t o the UE, establishing a circuit-sw PCHES2007/072278

(CS) call for the UE at the first cell while the PS

call is pending; termnating the PS call for the UE

after establishing the CS call; and perform ng

hando%@r ofh¢ trethe8 of aladimf2dy whireinUfe communivetifg msth tbeIE for the

%g second cell. 25. The nethod of claim24, further
ﬁ%llF%rPWéS.es recei ving measurement reports fromthe

UE; a&ﬂnﬂi&hﬂc@tﬂl% BGhS Uik Q{@HJS%@é/@Pa&B@AE@sﬁ (@8PARNGr the PS

first cell to the second cell "based on

pdhsur ement reports, and wherein the tri gger is sent

to the UE in response to the decision. WO 2008/ 002997

PCT/ US2007/ 072278 19 26. The nmethod of claim 24,

wher epn t h&he aRthodiof atai @4k thet dvenpdisidfeor the PS cal |

conprijses comunicating with the UE via H g

PackebrOAé‘%?é%%g (Hempytionomdicangrdhat the (firstocell Wﬁeﬁi@r%ﬁ?@d Packet
s
5t P SRV eI SRERD LR Vo RARERY. 12
Hi gh- Speed Packet Access (HSPA) Voice-over-Internet
Pr ot ocol ol cap bility. 28. An apparatus.for
wirel ggs gﬁr?ﬂ?%‘i‘ er%‘%%%ﬁr"?%ﬁ“ﬂﬂcaﬂﬁ FoHE T SN e
pr Oceétsl%st bRe 51%%@%8&0%&&%&29%@ Ef F%Hl‘naa Iraa%' RcA&EhRBYork (RAN), to
network (RAN), to perform handover of

pérfarni harslaercolea c(ras)- swa¢hedf(ﬂsmcallffmrsta feust celt &0 a second cell in
second .c S to the tr. t o, ,est
ESRRRR o8 Thsutidrn o BaPhE b pe e BE Lol R thé cond cel
Whilk ent hes Galical beﬁcﬁngaerﬂ Gth8Gseadnd RE11,S RF At¢hifRE | the tOS call after
terminate the CS call after establishi ng the PS call
6

es’qabltsmngélm% palhtead fg ermmpricate pdthdhe s¢dond epll forgheeS call; and
cal I ; o%g&[ﬁ%&/to%@&’ﬂ 1§%t 819%1%1'8‘8?5% | east one

processor alm 28, wherein the

at | east one processor sends neasurenment reports to

the RAN, and V\,herelnthetrlgger fromthe RAN i s based

on t hed neib¢REREAS rqucd@lp)s2 wherein the at least one processor sends

measurement reports to the RAN, and wherein the trigger from the RAN is based on the

measurement reports.

30. The apparatus of claim 28, wherein the at least one processor
communicates with the second cell via High-Speed Packet Access (HSPA) for the PS

call.

31.  An apparatus for wireless communication, comprising:

at least one processor to send a trigger to a user equipment (UE), to perform
handover of a circuit-switched (CS) call for the UE from a first cell to a second cell, to
establish a packet-switched (PS) call for the UE at the second cell while the CS call is
pending at the second cell, to terminate the CS call for the UE after establishing the PS
call, and to communicate with the UE for the PS call at the second cell; and

a memory coupled to the at least one processor.



30. The apparatus of claim28, wherein the at | east

one processor comunicates with the second cell via
woh@ho®9ered Packet Access (HSPA) for the PS ceCT/USRE7/072278

An apparatus for wreless conmmuni cation, conprising:

at | east one processor to sertd a trigger to a user

equi pnent (UE), to perform handover of a
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apparatus for wrel ess conmunication, conprising: at
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from &3 -cel Th¢ Appaas ﬁé clajpeiZn avhorgi theapt lepgone processor receives
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regi stration wi
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ocessor, 33. The apparatus of claim 32,

| east. ane
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broadcast information fromthe cell while in an idle
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