WD 2006/ 005028 PCT/ US2005/ 023659 METHODS AND APPARATUS FOR | NTER- BSC SOFT
HANDOFF CROSS- REFERENCE TO RELATED APPLI CATI ON [ 0001] This application clains
the benefit_of U S. Provisional Patent Application 60/584,6436, entitled

" METHODS ANBOZBBSARMMYS FOR | NTER- BSC SOFT HANDOFF" fi | RCTIURE0533659 004,
which is incorporated herein by reference. FIELD OF THE | NVENTI ON [ 0002]
Enbodi nents of the invention relate generally to cellular tel ephone

comuni cations, and specifically to the soft handoff of such comrunications.

BACKGROUND OF T THGDSTAND APPARW TSN FORINIWHH-BSE SOPT ILSPOMEr eby, in a

code division nultiple access (CDMA) comuni cation system one nobile
station (M5S) may communicate with two or nore sectors and/or with two or
nore cells substantially sinmultaneously. Typically the process occurs during
transfer of the M5 fromone cell or sector to another. The

TIA/EIA/I S-2001. 3-B standard for the CDVA system published by the

Tel ecommuni cati ons | AROSS-REXFIGINGE TEhNRELATERAPRLICAJION VA, descri bes how
a soft handoff nmay be inplenmented. The standard is incorporated herein by

ref erence. . : | h ”P'%QE[ f e b
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geogr aphi c ' atjon_fo n er .of base.. trapscejver stations (BTSs),
the BSC anm%%ﬁm#@wﬂ iy ingorpoggled.hereip by & ®-in Abis sessions.
A specific BSC controls the activities of the BTSs to which it is connected,

and is used by the BTSs for agtEnD DFEBHEURWVENIION| setup and teardown, as
well as for admnistrative tasks. The BTSs in turn communi cate over-the-air

with MSs via a CDVA. air inierface. Ln addition, BSCs ma omni cate with
each ot her WP Fmbodinents ; pt olbe 5 dRVentiof: (Tefaly of Ycdore ddelerhoge si gnal i ng

pr ot 0col  Kngyiifiedidfi, Ad specfFRble HBNoR hahdiey AAY cbibBibARR | S descri bed in
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BACKGROUND OF THE INVENTION

[0003] Soft handoff is a process whereby, in a code division multiple access (CDMA)
communication system, one mobile station (MS) may communicate with two or more
sectors and/or with two or more cells substantially simultaneously. Typically the
process occurs during transfer of the MS from one cell or sector to another. The
TIA/EIA/IS-2001.3-B  standard for the CDMA system, published by the
Telecommunications Industry Association (TIA) of Arlington, VA, describes how a soft
handoff may be implemented. The standard is incorporated herein by reference.

[0004] A CDMA system usually has a number of base station controllers (BSCs)
communicating with a mobile switching center (MSC) via an “A” interface. Each BSC
is typically connected in a point-to-point geographical configuration to a number of base
transceiver stations (BTSs), the BSC and the BTSs communicating via an “Abis”
interface in Abis sessions. A specific BSC controls the activities of the BTSs to which it
is connected, and is used by the BTSs for activities such as call setup and teardown, as
well as for administrative tasks, The BTSs in turn communicate over-the-air with MSs
via a CDMA air interface. In addition, BSCs may communicate with each other via an
A3/A7 interface. Each interface corresponds to a signaling protocol known in the art.
For example, the A3/A7 interface is described in the above referenced TIA standard; the




Abis interface is described in a TIA El A-828 standard, published by the TIA
which is incorporated herein by reference. [0005] A soft handoff occurs when
the M5 communicates simultaneously with two or nore BTSs. The BTSs may be
coupl ed to YROAUMIBSC, and/or to different BSCs. In sRGKBIMOS0IMAM in t he
art, if all the BTSs are coupled to one BsC, the interfaces involved are the
CDIVA air interface and the Abis interface. If the BTSs are coupled to two or
nore BSCs, the conmmunication uses three interfaces: the COVA air interface,
the Abis interface, and the A3/ A7 interface between the BSCs. SUMVARY COF THE
| NVENTI ON [ 00AHKi} interfazetio désorbédsinaf TIAMELA -838s1iridard, phblished b theOTTAC @ichdk | er s
(BSCs) of a code | ihsi on nul.tipl e access (CDVA) systemare |inked with base
t ranscei ver S‘P&?rp?}'ﬂ‘?g reEﬁ'enl"Fre systemvia a network, typically a packet
swi tching network operating under a protocol such as the I nternet Protocol.
Each BTS is tjops) abls6f handdHt dRlsShhenGROMS édhainifated dmiliddebid P with M6 opi t h

many BSCs, and each BSC is able to establish communication via nmultiple

links with maRgrea¥ESs. ThoBT5r meydie @usied o &Pﬁ@PMWPﬁWﬁW@@WB@C
t | | t | 1ink
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t he BSC t o nuineglecddre thedf COMAsik interface landithe cetlis mSafauq*.) If the BTz aure tBiﬁﬁEd\Mrt h

which it is affiliate 0Q08 Inad|t|on 0t cont npel nk with
he Bsc i £ e oiers BECe i R itatioey the COMA B bl o ¢ o
communi cat e dﬂhé%%ishﬂte%éé“mﬁiﬁl@ﬁ%te@'fd&éE&w&éﬁftheBSGQdOff This sort of
direct comunication is in distinction to the handoff nodel used in systens
known in the art, in which each BTS communi cates only with the BSC with

which it is affiliated. I n paPVMMARY OF THE ENVESTT open communi cati on
sessions with BTSs that are affiliated with other BSCs but have transm ssion

coverage areag Odﬂ% cnBoRirh&fs BP%&%&&&&?b&E%ﬁa&fn‘cédﬂhﬁhﬁg (B’SCED bhg @ven BSC.
(These BTSs are herein terned ! ining BTSs.) As a result, adjoining BTSs

arle abl eht ohp@ﬂswnnmulblple mm(@ ) tsystem ﬁafﬁﬂkbdawﬂdbmSIWC@mmomt i P?
oy 01 T gl Pl L BRR b BAGSdt

under a protocol such as the Intemet Protocol. Each BTS is thus able to establish
communication via multiple links with many BSCs, and each BSC is able to establish

communication via multiple links with many BTSs.

[0007] Each BTS is affiliated with a certain BSC, typically on a geographical basis.
Bach BSC maintains a control channel link with its affiliated BTSs via the network. The
control channel links enable the BSC to manage specific tasks, such as call setup, for the
BTSs with which it is affiliated.

[0008] In addition to the control chammel link with the BSC with which it is affiliated, a
given BTS may also use the links to communicate directly with other BSCs during soft
handoff. This sort of direct communication is in distinction to the handoff model used in
systems known in the art, in which each BTS communicates only with the BSC with
which it is affiliated. In particular, a given BSC may open communication sessions with
BTSs that are affiliated with other BSCs but have transmission coverage areas that
overlap those of the BTSs affiliated with the given BSC. (These BTSs are herein termed
adjoining BTSs.) As a result, adjoining BTSs are able to perform soft handoffs with an
affiliated BTS by communicating only with the given BSC. This model is in contrast
with inter-BSC handoffs in systems known in the art, in which both BSCs must be




WO 2006/ 005028 PCT/ US2005/ 023659 3 invol ved. The nodel thus permts nore
efficient, reliable soft handoffs, and al so reduces hardware costs conpared

to inter-B systens. [0009] In a first type of soft handoff, a
nobi | e st atsgéir}ﬁ%@%&\?\hi ch is conducting a call via a fi¥YSVUBPEUS? | at ed

with a BSC, herein ternmed the anchor BSC3 receives a pilot signal froma
second BTS adjoining the first BTS. The second BTS is affiliated with a BSC,
herein termed the target BSC, different fromthe anchor BSC. The MS sends a

notification of receipt of the pilot signal to the anchor BSC. The anchor
BSC, i n t ur n,invadeddEhemodd] ghys pemntitstthare siictent] rélipbletshf thandodffscandtdise redrend BTS

to route call, traffic. wth the. m t second BTS to the anchor BSC. The
anchor BSC t%J%%@s§§8m8H69ﬁ?(m%asf'gqc’%apgwﬂg? sgnal s fromthe two adjoining
BTSs, despite the second BTS being affiliated with a different BSC. The

anchor BSC pr[cmeF s firdteypepdfi sokt haaddff, tarmadlfile Gtasibg (SIS wihich ik eomduesrs 4 calf | nd an

are sont Tr ot i pAlae vt f BSCabHa iRt e IGET BSG e R e atoRe

are sent fro , S

transm ssi ongignaPfohhSeBndSBTS 8o  5iRe BIREThY SesAd BYE Q8 affiliatel 9Afia/eS 10

find an optinmum downlink signal .BECOLO A substantially simlar process may
h

be applied i BSC,dhsteimtermoecheotar, t frompthe gaehor tREC. FheM8afsendsiat ed
" PP . . . T "
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second type o n erout 1 ng need perforned. Using
one protocol sends aoinizhertty tisseodbndsBTS thut nalsés the siwood BT St theowit fcalt trefficywitf

CParti ¢ ber wdbn et Yerserm 178 8 B whthor BSCOTES mefrbSC Besriever e | s
therefore proyidagic ﬁ@ﬁ@rﬁuﬂmetwowo&m&sge&ésgﬁé thi R6cond LAY Hely affliatéget hod

for perform ng a soft” handoff, including: [0012] establishing a first control
channel | i nk Wifta agdiffereno BRCo dihgeamehor BSC qarogssses the aplinly calédwgﬁq)lslgeaﬂs iBSC) and

a first base iRVRr. St at . fl'EflEr &@Eﬁ o) 1‘@@1‘%{& !

enabling the rF‘lger s?gﬁgé 0 Otc“%%iu%gfl}glg%?}l%tfali'gﬁ ao‘lf e Tl re’é’tJi ; F:g%f%]ﬂk

est abl i shi ng signalcare demtaiindm che ahehon@SA tontheviwa ddiwiningt BISs; the M exeizessecond
transmissions from the BTSs, and processes the transmissions it receives to find an
optimum downlink signal.

[0010] A substantially similar process may be applied in a second type of soft handoff,
between two BTSs affiliated with the same BSC, a difference between the two types
being that during the second type of soft handoff no signal rerouting needs to be
performed. Using one protocol for both types of soft handoff improves the efficiency of
operation of the network and eliminates the need for transferring call traffic between
BSCs in the first type of soft handoff.

[0011] There is therefore provided, according to an embodiment of the invention, a
method for performing a soft handoff, including:

[0012] establishing a first contro]l channel link via a network between a first base station
controller (BSC) and a first base transceiver station (BTS), the first control channel link
enabling the first BSC to control operation of the first BTS;

[0013] establishing a second confrol channel link via the network between a second
BSC and a second BTS, the second control channel link enabling the second BSC to
control operation of the second BTS;




BSC and a second BTS, the second control channel |ink enabling the second BSC
to control operation of the second BTS;, WD 2006/ 005028 PCTI US2005/ 023659 4
[ 0014] esta égzsh‘%‘@g a call in the systembetween a nobile station éwws) and
the first BY'S 2 8control of the first BSC, [0015] whPFEUSHPYI2AePng to
conduct the call, conveying an indicationgto the first BSC that the M5 has
received a signal fromthe second BTS;, [0016] in response to the indication,
conveying a call transfer control trigger fromthe first BSCto the second
BTS via the network; and [0017] in response to receiving the call transfer
control tri ggipl4itestabbislingocall iBHS; systgmrbetwdaeng niabile lstation (MB) amd the fistBEBed wit h
the call between th t he ond BTS, and the first BSC, w thout

conveyi ng thelq‘{‘}fﬂ?ipi\%tg?ﬁf%ﬁsﬁrough t he second BSC. [0018] Typically,
establishing the first control channel link includes establishing a first
reliabl e connpold]owhiletomtianing he cébndust thBSEll,acvtlvésinee fn imficaBdbto thedinisBRQ t he
first reliabl 0 ction for th irgt con | ink, and establishing the
second controﬁm@ﬁ%%”lr?wegﬁﬁ@g]oé@n%ﬁaqﬂn&&ishg a second reliable

connecti on between the second BSC and the second BTS, and using the second
reliable connpoid)Ga rbonice e HANAL6H Rbhwyingl ¥l &Qﬁ_ﬂthoﬂtfleﬁ%oeﬁlﬁ’@ﬁﬁihHEnt :

the signal received fromthe second BISisS a pilot signal. [0020] The nethod

may al so i ncl fistB8Gtateiseqond BTS dotheaetwods and t he network between the first
BSC and the second BTS, and conveying the call transfer control trigger

i ncl udes convgyi t ' i B S qﬁﬁgﬁ' [ i's
typically a el[’,iigﬁlljg&(?g%énggﬁcgln. él oozﬂi The ng@m%gaﬂ%%%gfggéﬁg E‘.';I!z;s(‘iket
sw t chi ng net discking fizthet irafficiassheratesdrwith theerll detvRen thecMIS, tHeGeadid ATS; andt hod
may al so incl yd atitng an opti Lan or e cal | mthe further
traffic and f%ﬁﬁ?%ﬁ mﬁl‘&‘g%ﬂq&@dﬂ%%%%ﬂug@ﬂhetse?%ndc%i@eyed bet ween
the M5, the first BTS, and the first BSC. [0023] In a disclosed enbodi nent,
t he met hod i nb18jeBypically, establishing the first control channel link includes establishing a first

reliable connection between the first BSC and the first BTS, and using the first reliable

connection for the first control link, and establishing the second control chaunel link

includes establishing a second reliable connection between the second BSC and the

second BTS, and using the second reliable connection for the second control link,
[0019] In one embodiment, the signal received from the second BTS is a pilot signal.

[0020] The method may also include establishing a connection in the network between
the first BSC and the second BTS, and conveying the call transfer control trigger
includes conveying the trigger via the connection, and the connection is typically a

reliable connection.

[0021] The network may include a packet switching network operating under an
Internet Protocol.

[0022] The method may also include generating an optimum signal for the call from the
further traffic and from traffic associated with the call that is conveyed between the MS,
the first BTS, and the first BSC.

[0023] In a disclosed embodiment, the method includes:




WD 2006/ 005028 PCT/ US2005/ 023659 5 [0024] establishing a third control
channel link via the network between the first BSC and a third BTS, the
third contrgl 8{%@“%% link enabling the first BSC to control operatlon of
the third BTS20 establishing a further call in t h&fHERENDW%een the
M5 and the first BTS; [0026] while contimiing to conduct the further call,
conveying a further indication to the first BSC that the M5 has received a
signal fromthe third BTS;, and [0027] in response to the further indication,
directing further traffic associated with the further call between the M5,

the third BTS0024h @sﬂaweshm;gr@thugwtnplomgqel tink sial th@ netwerk hesweer the fiast BS@| ude

conveying tr f| |]@Hfj aII ing a
connecti onl egisn pr ot 0 cg{ﬂ [ﬂéﬁ)%i Fﬁwre 'S I‘ﬁﬁ]ﬁ gvdthgne%“gt gg?o{r:df?{ﬁm 0 an
enbodi ment ofopetation oftha thidiBTS;appar at us f or perform ng a soft handoff,

I ncluding: [0030] a first base transceiver station (BTS); [0031] a fi rst base

hannel 11 nic (0T esbBines pebensan 2 7B s berkia Br b el the K1 BEST Che 11

control channel link enabling the first BSC to control operation of the
first BTS, [Q08R] whikesntithifglid cohdRBRp figther e orvSEnp/aiftither Srdd@fft RAhd O
establish a second control_ channel |link via the netwrk between the second

BTS and the SESBRC Hhatthe Mphasaecsived agignaldrom thedhial BISiaad enabl i ng the second
BSC to control operation of the second BTS; and [0034] a nobile station (M)

which is adagg@ﬁl] tn‘i’r 51%9%6 ff fArthed ihdiddfioh Breetisd AFMOOTIRE Bssolid WRnand the

first BTS un cont of the first BSC,~ and, while continuing to conduct
the call, to M@IQWMMS dhe thiyd BS, 4udithe fiEBSE€hat the MS has received a
signal fromthe second BTS, [0035] wherein the first BSC, in response to the

st BSC i o AT SRRl ROKEY oy Hckuds) GoRVEARY P B b et lln (1@

PCT/ US2005/ 02isédwdated with the call using a connectionless protocol.

[0029] There is further provided, according fo an embodiment of the invention,
apparatus for performing a soft handoff, including:

[0030] a first base transceiver station (BTS);

[0031] a first base station controller (BSC) which is adapted to establish a first control
channel link via a network between the first BTS and the first BSC, the first control
channel link enabling the first BSC to control operation of the first BTS;

[0032] asecond BTS;

[0033] a second BSC which is adapted to establish a second control channel link via the
network between the second BTS and the second BSC, the second control channel link
enabling the second BSC to control operation of the second BTS; and

[0034] a mobile station (MS) which is adapted to establish a call in the system between
the MS and the first BTS under control of the first BSC, and, while continuing to
conduct the call, to convey an indication to the first BSC that the MS has received a
signal from the second BTS,

[0035] wherein the first BSC, in response to the indication, is adapted to convey a call
transfer control trigger from the first BSC to the second BTS via the network, and




6 wherein the second BTS, in response to receiving the call transfer control
trigger, is adapted to direct further traffic associated wth the call

bet ween t he ooélﬂgozﬁecond BTS, and the first BSC, w thout conveying the
further traffic thiough the second BSC. [0036] Enbodi rre'i’"ﬁTsrUWOS(q%“? nvention
will be nore fully understood fromthe fgdlowing detailed description of the
enbodi nents thereof, taken together with the drawings, a brief description
of which is given bel ow BRI EF DESCRI PTION OF THE DRAW NGS [0037] Fig. 1 is a
schematic illustration of a code division nultiple access (CDVA) cellular
syst em accorvdiersin the seeondBE8i inerespagse %@cﬁiﬂ@géE% calh ransferogentroDORGET. B g. 2 is

a flowhart %%M % H]H? el . i 1 N t._handoffs
in the syste?ﬁta g)gaﬁ%? accor Incgaé{sé@%ﬁ%ﬁg? r‘f@%t%gtyfe%ﬁ@ee %Irszgﬂeen?ec?%d\q/ention;
[0039] Fig. BTS,andthedfire BST, siithodtcosvegingnocfughadaraifiethroughahd detaid BYMe of soft
handof f, according to an enbodi nent of the present invention; and [0040]

Fig. 4 illustrat i gnal uence geperated.in a.seco type soft
nandof . acdPH REegn R GUInYERon JR oh <Pt BUEARIFRGRN Lo e SNt
DESCRI PTI ON' GetaBMB@RcNEhTSof 81 4kibofimdReditkRof italich ABethe VAl tHeirawigy, £

provi di ng voi ce and/or data caonnectivity to a user. A nobile station may be
connect ed t o baicEdmprintionpf wbidhdegiwerbelo® a | aptop conputer or desktop
conputer, or it may be a self contained device such as a personal digital
assistant. An nobile st atﬁﬁﬂgﬁm@m@g PRAGVESEst er m nal , subscri ber
station, subscriber unit, nobile station, wreless device, nobile, renote

station, renmote termnal, user termnal, user agent, or user equipnent. A
subscri ber st[8@37bFigrelyistre schemetit illusastioncfcs pesi¢cdivisiog meltiplshasaess (GDdAMI ess

t el ephone, j 1 i A | wirel ess |ocal |
(L) st at i orfeta el idcb i P o 8Bl e Ren Bt L 30, Co havi ng

W rel ess connection capability, or other processing device connected to a
wi rel ess nodqea3sBig M6/ 9 (oe2BarPeRowiip 618pd (A8 Gfedimplemented in performing soft

handoffs in the system of Fig. 1, according to an embodiment of the present invention;

[0039] Fig. 3 illustraies a signal sequence generated in a first type of soft handoff,

according to an embodiment of the present invention; and

[0040] Fig. 4 illustrates a signal sequence generated in a second type of soft handoff,

according to an embodiment of the present invention.
DETAILED DESCRIPTION OF EMBODIMENTS

[0041] A “mobile station” refers to a device providing voice and/or data connectivity to
a user, A mobile station may be connected to a computing device such as a laptop
computer or desktop computer, or it may be a self contained device such as a personal
digital assistant. An mobile station can also be called a access terminal, subscriber
station, subscriber unit, mobile station, wireless device, mobile, remote station, remote
terminal, user terminal, user agent, or user equipment. A subscriber station may be a
cellular telephone, PCS telephone, a cordless telephone, a Session Initiation Protocol
(SIP) phone, a wireless local loop (WLL) station, a personal digital assistant (PDA), a
handheld device having wireless connection capability, or other processing device

connected to a wireless modem.




[ 00421 A conbination of a base transcei ver station (BTS) and a base station
controller (BSC) may al so be called an "access point", which refers to a
device in ag, ﬁﬁ@(ﬁ%ﬁ% networ k that communicates over the air-interf

t hrough one"8t Bectors, with the access terninals %?T’H§3r‘?%7/°zé?§3ess

poi nts. The access point acts as a routery between the access term nal and
the rest of the access network, which may include an IP network, by
converting received air-interface frames to I P packets. Access points al so
coordi nate the managenent of attributes for the air interface. [0043]

Ref erence is (#0421 madé tombingtion] of shbash transeeiwe retationi (BTI)| ast nabasestatibna code

rbodi mont - of PRI (ST sy AR b€l oB pdb SRS yniPf Stk % 4B
pur poses, as a&edsﬁleﬁﬁmke]ﬁmbaﬁ]ﬁﬁmchibﬁbv@ﬁmﬁt«m&faﬁzep&ndu@ﬂ onB \6£ fokedsectony be

enpl oyed in systens using different nodul ation _schenes. For exanple, a
W de- band cod®ithithg ascsss Ly %e&gessmmﬁheaquwe@ﬁ@ﬁsaﬁ\ﬁw
ency

mul tiple acceﬁéwéegﬁyg%‘; & thdndTRal | L%&% ;Pg/@
ort hogonal frequ |c\7| Stl on nu %P%Ir%@gg%es % witic g tion scherres may
al so be used. nqmm]:ynoﬁwenmg rbeewdﬂrametfacecﬁnmsdbllﬁrpamts( BSeeys paintahlo | i at ed

wth a first plu aI| ener l.ar etranscelver stations (BTSs)
14B, 14C, .. Q E':%%%’ %’é%'é%% H’éﬂ?ﬁﬂ‘“i' egt{aré% with a second plurality
of generall y sim I ar BTSs 34A, .... For clarity, only BTS 14B and BTS 14C of

the first plupad3]ty, Refesknoe isynodTadehtt Kig. 1t hbichSie @ geltbniitio ilistrityon ¢ffacodBown i n
Fig. 1. Each BSC is responsi bl ecific tasks, such as <cal| setup and
t ear - down, ﬁEV’éﬁ’BHnBIPP °t3§°§PKép{‘§{)leﬁB}FS§YS tomn dfh $5eerding te) agerodiaentiof ¢  f or

admi ni st rat ' Ofhe Bvehfich. aNGIbM@xt @,Qte&Té%sedTﬂ? ﬂRIs{rhtNeaBuhSH%és % f ib Yo t&ﬁﬁlllaﬁé%om

assigned on a_ geographical basis, so that by way ‘of exanple Fi
BSCL as havi ntpata emgeditnenishofc e wMgmaﬁr@ee@ﬂQ&ﬂ \Ahlftyntemﬁclllsmﬁemt 14B and

BTS 14C, and h n d 1S P rties
associ ated w %ﬁ&pﬁu g&%ﬂ%ﬁat ?éﬁnggﬁtg%lgcciés%‘]il%dl %Adr%mﬁ@l%é]t 5'%# ﬁ%ﬁeergec?% eI oW.
The BSCs com{WICDMA), W fréquancyndivision multiplehadeessQFDMA), (aJ\rﬁﬁ): divisioh @fidadle | N
enbodi nents of the | tion, elenents_of s stem 10, ri sing t he
BSCs, and thea"quSsd[ﬁ}dg i HE(?PpB‘iﬂéﬂ Bat'l freay @W&S‘l’ 1gt1p FEFS qé%aeh of

these modulation schemes may also be used.

[0044] A first base station controller 20 (BSC1) is affiliated with a first plurality of
generally similar base transceiver stations (BTSs) 14B, 14C, .... A second BSC 50
(BSC2) is affiliated with a second plurality of generally similar BTSs 344, .... For
clarity, only BTS 14B and BTS 14C of the first plurality, and only BTS 34A of the
second plurality, are shown in Fig. 1. Each BSC is responsible for specific tasks, such as
call setup and tear-down, for each of its affiliated BTSs. Each BSC is also responsible
for administration of its affiliated BTSs. The affiliations are typically assigned on a
geographical basis, so that by way of example Fig. 1 shows BSCl as having a
geographical coverage area (GCA) which includes BTS 14B and BTS 14C, and shows
BSC2 as having a GCA which includes BTS 34A. Properties associated with the
affiliations are described in more detail hereinbelow. The BSCs communicate with a
mobile switching center (MSC) 22.

[0045] In embodiments of the invention, elements of system 10, comprising the MSC,
the BSCs, and the BTSs, are incorporated into a network 16, which allows each of these
elements to set up communication links with other elements of the system. Logical
connections 21, typically implemented by landline and/or microwave links between the

R s e o ST



el ements to set up comunication links with other elenents of the system

Logi cal connections 21, typically inplenmented by |andline and/or m crowave

| i nks bet m%n@F%WSZOOGI 005028 PCT/ US2005/ 023659 8 network el enents, are
used to for 16. Exanpl es of specific |ogical cBAHESIPYRISH or med

bet ween network el enents are described ingnore detail below. Hereinbel ow, by
way of exanple, network 16 is assuned to %e a packet switching network using
an Internet Protocol (IP). As described in nore detail below, comrunications
bet ween el enents of the I P network use one of two transport protocols: a
connect i onl essetporit elemlentshereelusechisufmﬂ hawbrk 46 USxamples agf apecificoliegial (UDP) ,

or a reliable connec | t ocol , In assunmed to be a Tr i on
Cont rol Pr ot o®§P !tob% erﬁoé?g?%arnﬁ Regh I pygrg gﬁtﬂ‘g‘(y&‘%ﬁ‘ents of

the present 'Hé’x@ﬂbél@ﬂ Byavawsf eidniﬁlé,%hﬁ&k%%%hﬁﬂedﬂotﬁbap%&@isiﬁtﬁhﬁype of
network or a speC|f|c type of protocol, and that substantially any suitable

net wor k and/ oretwerst 9&iag  arh dnteset Ryotosell (B eﬁs dleseribed | in mese edstadl below,

Communi cat i on BEPAABE R SRR & 6 1 it SR PR DGl gl

respective geocsrmpitioness protmeslyhereinoassianatiatp befadiser Dataghin Broteboh(UDP)S of a0 | ts

transm ssion af. are aple t ni cat e t he, BTS., The ssi o

areas of the © GPI; ?%Mﬁog%w&%ﬁme %F‘?Dﬁ"s"fﬁs’&fle(aoqt‘???mom and
are identifieddpy. §WiflibeamdEistodd Wowevae tHat SMBHAIMSHS df MicFreftint BlentihBrd s an
area 14BR Systém 10 operates_ by conflgurl ng the geographical transnission

areas of BTSshatdimitedde jopgrating with especific fpa ofi setwork a1/ spaeificotype ﬁf)motoéfﬂst ation
(M5) 12 is ab t T

nter alia, oHd PR sEOERAC G QHah' BRI by ohotbeol il BAGH Bl
physically | omhaﬂhon—[bﬁ(bd?dr cAmndctibrdess dinks betwedn glements Af)ﬂﬁ siystéra mhayche zed ween
BSCI and BTSs B, 14C, S lish, a |'iabl e | ogical
connection be W%W?Wéﬁ%%?m&ﬁ%ﬁgh@d%%ﬁig%t i on using the Abis
interface is ter rred an Abis session. In other types of conmunication
systens, a di fob49) eBtch i BIE® MHad GEreRPactite pbS@ebhasal drahsificsion afcd)) Rdieteir® hobllet ween

such i nf rastructure sub-systens. In order to establish the Abis sessions,
BSC stations in its transmission area are able to communmicate with the BTS. The

transmission areas of the BTSs of system 10 are schematically illustrated in Fig. 1 and
are identified by suffixes R. Thus, the transmission area of BTS 14B is an area 14BR.
System 10 operates by configuring the geographical transmission areas of BTSs to
overlap or to be contiguous. In system 10 a mobile station (MS) 12 is able to.
communicate over-the-air with the BTSs according to, inter alia, the transmission area

or areas in which the mobile station is physically located.

[0047] An interface, such as an Abis interface between BSC1 and BTSs 14B, 14C, ...,
is used to establish a reliable logical connection between the BSC and the BTSs, and the
" connection using the Abis interface is termed an Abis session. In other types of
communication systems, a different interface may be used as a logical connection
between such infrastructure sub-systems. In order to establish the Abis sessions, BSC1
has an Abis server 17, and BTSs 14B, 14C each have an Abis client 18. Similarly,
BSC2 sets up a reliable logical connection with its BTSs via the Abis interface, BSC2
having an Abis server 17, and BTSs 344, ... each having an Abis client 18. Each Abis
server waits for a request from an Abis client in order to establish a connection. The

connections formed using the Abis interface are TCP/IP connections.




has an Abis server 17, and BTSs 14B, 14C each have an Abis client 18.
Simlarly, BSC2 sets up a reliable |ogical connection with its BTSs via the
Abis interf having an Abis server 17, and BTSs_34A, ... each having
an Abis cl i@cr?tezoﬂ@g%gch Abis server waits for a requestP¥VESROUWIHS? s cli ent
in order to establish a connection. The gonnections fornmed using the Abis
Interface are TCP/I P connections. W) 2006/ 005028 PCT/ US2005/ 023659 9 [0048]

I n other enbodi nents of the invention, call data transmtted between BSCs and
BTSs may conprise voice franes, i.e., fundamental channel (FCH) traffic
frames, and/[0048}i dn atter embedimients of thegpyantiomtcall detadranehitieG@eiween BSCsand r anes.

I n addition, call data nma | SO ¢o | se infoyrmt) 0 hgr channel s,
such as pagi n%’PianmBﬁo&pns%Hg e @esobg.%c%gmptﬁ{ ﬁ%?%ir&bl%) Erﬁgi[ci scri bed
in nore det ai dndlvgldew fraies, icakbppliichtal ShanhélSEH) taffit fahsseBiadditbnP&esalind BTSs
as UDP packets. [0049] Referring back to the affiljatign described above, in
order to perf@&anMaysalse sompriss Biprmatian for, pther chamels) sugheas paging apd gnloBsc
opens respecty 3 ' s WAL o, bleScafiAbt .
sessi ons. Eac‘lh Bé%ggéergﬁ‘{eﬁg%g{gﬁrIEg?'qﬁgrﬁlﬁégbbﬁ%ﬁ&te?gé?rbéir?g?lg{r&com%ﬂ%s and

i nf or mati on rizapamitied detween theRRTssink BTISs aeWDP Packetsesponsi bilities include

all ocation of resources at the BTSs and the Ms during call setup, and

resource de i-on_dyri tear [ Q05 In system 10 there are two
types of sof taﬂoh%ig%ef?rfm%o aﬁﬁl%gc r?ﬁ%e&“ﬂ%}“ﬂzgﬁ"s"%’ f“hoé‘% e igﬁ%ﬁfwg
transm ssi on wipasibiliceniorits affillagsd BB, BEBBSE dpehsicspeckite OintDOERannéldmliof f

occurs when M5 12 is_in a.region where the nultiple transm ssion areas are
from BTSs t ha‘F‘ﬂH(Sheﬁ%tBT&év@atlgeA@érﬁéS%ﬁt Eephy BRG vsecits sgntrol chagrgl dinks 40 r ogi on

Ain Fig 1 ohRPeoRfhahdPmdChiorRhfion RpARNE (R fdponsi¥fibs! T Péﬁ)dﬂﬁbilﬁig@ regi on

where the nmultiple transm ssion areas are fromBISs that do have t sane
BSC as a contingufleeallocatiay efrre®urces atithe BdBapané thef MS (duining calbsfitem and oBowte Fi g. 2

is a flowchar - ; gg_?s_ that are inplemented in perform ng soft
handoffs in sé/s %%1“?[‘85%% E.a%é I'T"lustrates a signal sequence generated in the
first type of soft handoff, and Fig. 4 illustrates a signal sequence
gener at ed i n Pb50] dacsien 119 fkere bredwbttypes of soft handoff, both occurring when MS 12 is

in a region having transmission areas from more than one BTS. A first type of soft

handoff occurs when MS 12 is in a region where the multiple transmission areas are
from BTSs that do not have the same controlling BSC; such a region is region A in Fig.
1. A second type of soft handoff occurs when the MS is in a region where the multiple
transmission areas are from BTSs that do have the same BSC as a controller; region B is

an example of such a region.

[0051] Fig. 2 is a flowchart 100 showing steps that are implemented in performing soft
handoffs in system 10, Fig. 3 illustrates a signal sequence generated in the first type of
soft handoff, and Fig. 4 illustrates a signal sequence generated in the second type of soft
handoff, according to an embodiment of the present invention.

[0052] In a first step 102 of flowchart 100, each BSC establishes respective Abis
sessions with its affiliated BTSs, and then establishes respective control links to the
affiliated BTSs via the Abis sessions. It will be understood that the Abis sessions and
control links established in step 102 use packets and/or data transmitted according to the
protocols operated by neiwork 16.

[0053] In a second step 103, each BSC establishes Abis sessions with BTSs adjoining
its affiliated BTSs. In the present specification and in the claims, an adjoining BTS of a




handof f, according to an enbodi nent of the present invention. [0052] In a
first step 102 of flowchart 100, each BSC establishes respective Abis

sessi ons V\ngj})igw ?IIZEi liated BTSs, and then establishes respective control
links to th 1928t ed BTSs via the Abis sessions. It PEVISHEEL st ood
that the Abis sessions and control |inkggestablished in step 102 use packets
and/or data transmtted according to the protocols operated by network 16.
[0053] In a second step 103, each BSC establishes Abis sessions with BTSs
adjoining its affiliated BTSs. In the present specification and in the

cl ai n5, an adgiwmBTg iBdsSumed to WOoROMEY BASEAS peddmUS200 HanRHFb Séth thd giyewen BTS

BTs but ¢ he hb tHe W BTSS et ef piEaBl i S G, e Elew i Xm0 g
exanpl es to g ypRiifibe dohépe aﬂ&gi@ﬁﬁﬂgﬁamﬂ Wk Thé 8chBh@ifc HERnlifeonSHBBBAbWE in

transm ssi on areas shown in In a first exanple, BTS 14B is only able

1.

to perform sofig hima&rs sxamnle, ﬁsﬂ"ﬁl@,omm&iﬂ@éfft’%sﬁMﬁf%yitbﬁmr]ég, of BTS
14B only over . ' h Ghpd BTSs.
' a second canne B¥pkisih Bl 5 15148 bty Bhads P urtp S BES BAEBAS MR 3T 00
(as well as vthahh&BTid AdiBninpeBESs dn tahseecondaexamipls BT 4@ ds abie to tpedfortmweofBTS 14C
and BTS 34A qverl ap;..i ' ase BTS 14 S 34A.are adj.oinin TSs
since they a?@ngﬁﬁfm%h%@“ gﬁsf‘r*‘éf%%‘t“ g&gnﬁ[ﬁ?&gﬁa}usqﬂg WW@EI"%& PEhed in
steps 102 andpdQgo WES i1hEUmllr BTS B4ANoVekEs;. inlthisSeas@ WS4 14C BREIBES BAR drshes a
control link with BTS 14C and with BTS 14B via Abis sessions wth these

BTSs. BSC2 esadigihing BdSs sinesthey ate contrlledby Hifferept BSAsyvi a a respective Abis
session. In addition, BSClI establishes an Abis session with BTS 34A. For

clarity, oth Q;j\gh; ' | LA S d 103
are not show?[ro?sn | gsl.ﬁﬁi%hg, I(#ﬁiél; ulcdt?eaéﬁlslfogtkﬂr% ﬂ@?ﬁ%{é‘? ngirifggb}’;sos%ggsql on
est abl i shed bRBSGkestaliSizd @nohtis] Hink 4Gth BTH(036] ankirwith BASr B vigpAli@4essimncsal | i s
set up between, 12 d of .t.he BTSs wa, anpl e assuned.to be
BTS 14C, her eYV’g‘ihNﬁﬁ%B?S%r@&ﬁtﬁgﬂbﬁl & Rl Ei%ﬁ%cﬁﬁﬁ#?s%“"ﬁ upl i nk
and downl i nk sehdiste S addstiods BSClVesthBlisheanBABis d¢kSion ¥ith BB 34A. For cRBLE ofter set  up
the call on receipt, of a pilot signal fromBTS 14C. The signal s_used

Abis sessions that may be established in steps 102 and 103 are not shown in Figs. 1, 3,

or 4; such a link includes an Abis session established between BSC2 and BTS 14C.

[0055] In a third step 104, a call is set up between MS 12 and one of the BTSs, by way
of example assumed to be BTS 14C, herein also termed the initial BTS. The call
comprises both uplink and downlink signals between MS 12 and BTS 14C, and MS 12
is able to set up the call on receipt of a pilot signal from BTS 14C. The signals used
during step 104 are schematically shown in Figs. 3 and 4. At call setup, it is assumed
that soft handoff conditions do not apply, i.e., that MS 12 is only in the coverage area of
BTS 14C. Thus, during step 104, initial BTS 14C and BSC1, herein termed the anchor
BSC, use their control link to set up resources for the call.

[0056] Once the call has been set up, uplink and downlink traffic for the call is
transmitted between BTS 14C and the anchor BSC using UDP packets.

[0057] In a fourth step 106, MS 12 moves into a region wherein soft handoff conditions
apply, corresponding to a situation where the MS is in the fransmission area of more
than one BTS. As stated above, there are two types of soft handoff. In both types MS 12
becomes aware of being in a region where soft handoff conditions apply by receiving a
pilot signal from a BTS other than the initial BTS.




during step 104 are schematically shown in Figs. 3 and 4. At call setup, it
Is assuned that soft handoff conditions do not apply, i.e., that M5 12 is
only in the area of BTS 14C. Thus, during step_104, initial BTS 14C
and BSCl, hgﬁbﬁz}ﬂﬁé@g@%d the anchor BSC, use their cont rBfTPSAR/QH5Le: up
resources for the call. [0056] Once the gall has been set up, uplink and
downlink traffic for the call is transmtted between BTS 14C and the anchor
BSC usi ng UDP packets. [0057] In a fourth step 106, M5 12 noves into a region
wherein soft handoff conditions apply, corresponding to a situation where

the M5 is in [0p¥]tPepaading on dthe typeaf sift hamdefT sithationoone &0 pathssirefodigwadove,

being i a 1oty vandiod dhind MRS or et el iBTo e fos BAERGTR, BURE 1 Doy
si gnal from ascB3A t9pd)@pathl1a® 16 betep 112 isdbllWES, WO 20061005028

PCTI US2005/ 023659 11 [ 0058] Depending on the type of soft handoff situation,
one of two paths_are fo]lowed by, flow;hagrt 100, he first type, of
handof f, a pa Pﬁ91€ilgppﬂl b PIFFSR %to}l]%g'%\%ﬁf?? Ilf'\é S’F\ilz §%@6M°F§baé{°né? pat h
118 to a st epnd hdctod B, i eVartCl| Hiadling thab &iths Tdived thd Eﬂd}%{i@aﬂﬁoﬁmﬁ 9. 3,
in step 108 M5 12 sends a notification to the anchor BSC, i.e., BSCL,

i ndi cati ng t h3A.iThemetificationiiy sent tvirea BIDPpacketdiveth BT MEGRgectalin thilachor

notification § | e r . LI ec . .he hor

35 1t i 11 BECTE N b Bl RS hordaoiatlal i i, V3 B i RE

i ndi cati on t carcher B8O aharM83C Hasahovel idtd dfisst pead softtlandoff icomditidry picef soft
handof f condi}tg’#gp, since B 9%&5 not control BTS 34A. [0060] In response
to receiving fessinpt conttpbBIS P4Aa step 110, anchor BSC sends a cal |
transfer trigger to BTS 34A. The call transfer trigger is transmtted via the

Abi s sessi on [obenl IR @&spatikehe fecBSialg tRdbiiRtRiord it a St6 11D ahdhoFBSO1 $&:3s a[cBPEL] I
step 112, on recelg of the trigger, BTS 34A routes uplink call traffic from
r&ﬁ%}l

M 12 to the &Hefsmiggerio BECIA. trapuer trigearis iranspites) vip e Aluesesigr2. The
uplink call | £ Ho BSCANSHT usi.ng - kets directed to the anchor
BSC. During slﬁdé‘géefnf%ﬁﬁogncho%@&%&h%ﬁ%é@%@gcei ve uplink call traffic
via BTS 14C, as UDP packets.

[0061] In step 112, on receipt of the trigger, BTS 34A routes uplink call traffic from

MS 12 to the anchor BSC, BSC1, rather than to its controlling BSC, BSC2. The uplink
call traffic is transmitted using UDP packets directed to the anchor BSC. During step
112 anchor BSC1 continues to receive uplink call traffic via BTS 14C, as UDP packets.

{0062] The trigger also causes anchor BSC1 to send downlink call traffic for MS 12 to
both BTS 14C and BTS 34A, using UDP packets directed to both BTSs. The two BTSs
both transmit downlink signals, having the same call traffic, to MS 12.

[0063] In a final step 114, the anchor BSC, BSC1, uses the uplink UDP packets
received from the BTSs to generate an optimum uplink signal. The optimum uplink
signal is typically a frame having less noise than either of the fransmissions received
separately by the BTSs, as is known in the art. The anchor BSC then sends the optimum
uplink signal to MSC 22.

[0064] Similarly in step 114, MS 12 generates an optimum downlink signal from the
two sets of transmissions it receives from the separate BTSs.

[0065] If path 118 of the flowchart is followed, corresponding to Fig. 4, steps 108 and
110 are not performed, since the BTSs operating the second type of soft handoff are




[0062] The trigger al so causes anchor BSCl to send downlink call traffic for
M5 12 to both BTS 14C and BTS 34A, using UDP packets directed to both BTSs.
The two BTSs both transmt downlink signals, having the sane call traffic,
to M5 12. ‘983@9,'}) p final step 114, the anchor BSC, BSC, uses the uplink
UDP packet s 3 &4 fromthe BTSs to generate an opti PR gnal . The
optimumuplink signal is typically a frgse having | ess noise than either of
the transm ssions received separately by the BTSs, as is known in the art.
The anchor BSC then sends the optimum uplink signal to MSC 22. [0064]
Simlarly in step 114, M5 12 generates an opti num downlink signal fromthe
two sets of tbO&nmntherhﬁthetsameBSDJmhbrbﬂﬁil HRws, sspepr Hi66s Bllewed bpo@pl12f pat h

118 of the fl.g corres ale| e 1 nd 110
are not perfolPWCtBah ?Tlﬁcgéf)ﬁ'é %5611368?%? ?ﬂg %@z?ﬁ% lgéBetﬁ f‘&i%?%% andof f
are WO 2006/ (BSCL 8inbe BSUBL06 OB TS 39B (eﬂs&vdmtshammo)pl | ed by the sanme BSC,
anchor BSCl. Thus, step 106 is followed by step 112 in which BTS 14B
automatically routes. c traffic with 12 to the .anchor BS SCl, since
BSCI control S[O(BSQS @5&%@?!10%1’%‘?@%6? signgls SBTPTHRS é(OFﬁé“‘gQ%tE $ on

above refers ﬁ'ﬁsﬁit&ﬂadlﬁmﬁoiméﬁ AN G %8l 38 drdakRol "R EibsthAtB The k&de dur i ng
a soft handoff it will be understood that substantially the same process nay

be used for qwbesss sﬂﬂgn'aﬁ ysedsfor tothes signalst suahr anpilet stengihl Sgnals) dhat magy be

transmtted [ pgl ﬁpﬁ!&f [0067] It will be appreciated that in the
first type oﬂy lfclié'?lpprocess descri bed above, no call traffic is

transferred between BSCI and BSC2, since all call traffic is routed fromthe
partici pati ngo@&rpdt wall beeappreciated tBﬁG;n the ﬁrheyw(aﬁmfeharhhﬁ'epﬁaﬁb descfibed is in

trast t t whe al | ffic LA the f f soft
handort  si ¢ ubPSh P SREs o rempetenrreadtaCt wafplay gion of S iR °°
interface. [G@eRH flon el partidiptiind BTG Wk aheHdr B, it AR SaBHH m%sasdﬁscrl bed

above are cited by, way of exanple, and that the invention is not limted to

what has beenTtinis it corivast to BHes Wt SYRPmRReWheFBeerllnEalBr Ha Hhe dirst iypa ef soff he
scope of the jor 85 BluakiBy ﬁ%&@n&tf'ﬁéﬁgﬁ%SCS, typically via an A3/A7 interface.

[0068] It will thus be appreciated that the embodiments described above are cited by
way of example, and that the invention is not limited to what has been particularly
shown and described hereinabove. Rather, the scope of the present invention includes
both combinations and subcombinations of the various features described hereinabove,
as well as variations and modifications thereof which would occur to persons skilled in
the art upon reading the foregoing description and which are not disclosed in the prior
art.




bot h conbi nati ons and subconbi nati ons of the various features described

her ei nabove, as well as variations andi®odifications thereof which would
occur to persons skilled in the art upon reading the foregoing description
and which are not disclosed in the prior art. 13 Wat is clained is: 1. A
met hod for performng a soft handoff, conprising: establishing a first
control OMbaitetlaimedds:vi a a network between a first base station controller
(BSC) and a first base transceiver station (BTS), the first control channel
link enabling the first BSC to control operation of the first BTS;

establishing @ seERAGCMIrRingChIRIndbifonYirRiddhe network between a second
BSC and a second BTS, the second control channel |ink enabling the second

BSC t 0 cont r olesteblashing afirst odntrch echanaeblink BT 8 netygark beiveden ndirst bma¢ stafion t he

t d he first BSC. whil i Nuj dyct . th I,
convey ngoarolfER BSC) pila BT bre Bsiven o By P el nisBLERBREI k) "has
recei ved efaflingRé fifsk Bscttb%oﬁﬁ&capléra%ﬁbfﬂﬁ firggppgise to the indication,

conveying a call transfer control trigger fromthe first BSC to the second
BTS vi a t he nestablishingznstcond eared nbannellinkede thei negwotkebetwmidn a seaorsf BSC andit r ol

tri t th d BTS, di i furt ffi i ith th
cal P bet AoePHEHET A tend sief Sherat ik Frihte i Second 8 Bl onfirbay i g
the furthethetseaddd BTS;hr ough the second BSC. 2. The nethod according to claim

1, wherein establishing the first control channel link conprises
est abl i shi ng astablishing etalkiblthe systeneundes nogetl wéthe firkteB$Cr st BSC and the first

BTS, d i fhe first | i,abl ti f xz first i nk, d
wher ef - est abidkieRg RRE | g ol Brmenagaondtaon o bBSEdhaa [ shi ng
a second n'i@ilie%’&lti%n@lo@)‘%lﬁfe@élv@c?ﬁﬁ‘@ﬁﬂ 118 theSREAAIBBSC and the second BTS, and

using the second reliable connection for the second control link. 3. The
met hod accor diimggspense tathsindicativey, ednveying agialj tahsfeecmitrob ttiggenfromithe fistond BTS

conpris e%S% %i tkg gec%ilg ﬁEFS via the network; and
in response to receiving the call transfer control trigger at the second BTS, directing
further traffic associated with the call between the MS, the second BTS, and the first BSC,
without conveying the further traffic through the second BSC.

2. The method according to claim 1, wherein establishing the first control channel link
comprises establishing a first reliable connection between the first BSC and the first BTS, and
using the first reliable connection for the first control link, and wherein establishing the
second control channel link comprises establishing a second reliable connection between the
second BSC and the second BTS, and using the second reliable connection for the second

control link.

3. The method according to claim 1, wherein the signal received from the second BTS

comprises a pilot signal.
4, The method according to claim 1, and comprising establishing a connection in the
network between the first BSC and the second BTS, and wherein conveying the call transfer

control trigger comprises conveying the trigger via the connection.

5. The method according to claim 4, wherein the connection comprises a reliable




4. The nmethod according to claim1, and conprising establishing a connection
in the network between the first BSC ahdl t he second BTS, and wherein
conveying the call transfer control trigger conprises conveying the trigger
via the connection. 5. The nmethod according to claim4, wherein the
connection conprises a reliable 14 connection. 6. The nethod according to
claim 1, cppeacEPm t he network conprises a packet switching network operating
under an Internet Protocol. 7. The method according to claim1, and
conprising generating an optinmum signal for the call fromthe further

traffic and frgemidiadd ac@oﬂﬁﬁ%@i Mifdl, WiHeReih BR fedWbrkicddpiprisss £patked®etchhgt ween
the M5, the first BTS, and the first BSC. 8. The nethod according to claim1,

and conprEbyaily operstingindshan dntermehProtbcobnt rol channel 1ink via the network
between the first BSC and a third BTS, the third control channel 1ink
enabling the first BSC to control operation of the third BTS; establishing a

further qall iThetri@hodacebrIMORINERN, LA cdpAdifg boRritingSdn Fplidiunsighd for
continuing to conduct the further call, conveying a further indication to

the firsthasd fromthe fvsthpgraffis apd frem teaflig assogiated witlothe cld that ks qoaveyes8; and in
response .t the further. indication ~di ting further traffic associated with
t he furtll'i)gg’vegglﬁf'e*b}fét a}géfﬁsttr}%gﬁ,\?g,d?lﬁgrst ﬁsﬁd BTS, and the first BSC. 9. The

nmet hod according to claim 1, wherein establishing the call conprises

conveyi n%n traffic and the further traffic associated with the call using a
connect i énl esshgmasthedbacconding ieppaimat. @sd temppsing:establishing & #fird dpatrabelfannel

conprising; ..a.first se transcej stati.o T9) ..a first base station
contror | dk e niork BREvSA TR HSC aBl ALHRIRTS Pk st {onled) oPRBEUTICE! T i
via a netenblingtbé IREBSTNS chhfrsltoperaton dd thelRird BTSt eRsKhishinde futthéicafl gREHeO!
channel link enabling the first BSC to control operation of the first BTS; a

second BF%stem bsexesndhe’a¥E andi thé firss Bd§aphilel cemsinugngaliolconduc theefugher calint r ol
channel link via th net wor k. bet C BTS and, t he cond BSC, the
Cocond cohbYeieyhRRer RRIAR o h IRT B BB M nBaE AR A REp AT a1 on of
t he secongirBBPS; and in response to the further indication, directing further traffic associated with

the further call between the MS, the third BTS, and the first BSC.

9. The method according to claim 1, wherein establishing the call comprises conveying

traffic and the further traffic associated with the call using a connectionless protocol.

10.  Apparatus for performing a soft handoff, comprising:

a first base transceiver station (BTS);

a first base station controller (BSC) which is adapted to establish a first control
channel link via a network between the first BTS and the first BSC, the first control channel
link enabling the first BSC to control operation of the first BTS,;

a second BTS;

a second BSC which is adapted to establish a second control channel link via the
network between the second BTS and the second BSC, the second control channel link
enabling the second BSC to control operation of the second BTS;

wherein the first BSC, in response to an indication to the first BSC that a mobile
station (MS) has received a signal from the second BTS, is adapted to convey a call transfer
control trigger from the first BSC to the second BTS via the network, and wherein the second

BTS, in response to receiving the call transfer control trigger, is adapted to direct further




wherein the first BSC, in response to an indication to the first BSC that a
nobile station (M5) has received a sighfl fromthe second BTS, is adapted to
convey a call transfer control trigger fromthe first BSC to the second BTS
via the network, and wherein the second BTS, in response to receiving the
call transfer control trigger, is adapted to direct further 15 traffic

associ at &@ffyg aspocizied with|theeallRasweerbe M}, thawecerd BAE, amghe find BXs withost BSC,
wi t hout veyi t he r ffic t gh the second BSC. 11. The

appar at us acggggcfﬁggar{ﬁgr%?@%Cgﬁrf&gﬂ\%ﬁesf%?nﬁlk%s ‘abl i shing the first control
channel |ink conprises establishing a first reliable connection between the

first BSC and the first BTS, and using the first reliable connection for the
first coddrol The@aRrparaie acaeediag fo elaim bl,ivdereip esteblishingtbe firs 6antrddichamghnel | i nk
conpri ses; -1L.Shi. g 8. ' on ' ond BSC
and 1 he. 3ok ShABHL M ERITFL AR rl Rl T e e ok M RS BRE ot F5E S ona

control [BT¥ anddsind the (Bpraligble sordecidiion thet firstCdontrBl Mk, awdd @hetein édgblishigpal
received fromthe second BTS conprises a pilot signal. 13. The apparatus
accor di nihe scendgantrebchappellinkrcompsises establiggug p second pelisble eonasetisn) Hebreea
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trigger vbardl@kconnection. 14. The apparatus according to claim 13, wherein
t he connection conprises a reliable connection. 15. The apparatus accordi ng
to claim10, wherein the network conprises a packet swtching network

oper ati ng,und an_lnternet .. tacol .~ 16. The apparat us cording tq claim
b oher 320"t e APpArERRBURE B AR, 10, hert R IRBIM RS RTER e dfeand 0 %)
cal | froBTS@niptisthepilétsiddal.c and fromtraffic associated with the call that

i s conveyed between the , the first BTS, and the first BSC. 17. The
apparatus according to claim 10, wherein the first BSCis adapted to

t abl i ' | L. | i nk_ Wi .k the. first BSC
ond o toilae erhe ek hetordlE RN Saint 16 uitfn HRCRERMETH ABBIRE Dbt L
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establish a further call in the system between the M5 and the first
the call transfer control trigger comprises conveying the trigger via the connection.

14.  The apparatus according to claim 13, wherein the connection comprises a reliable

connection.

15.  The apparatus according to claim 10, wherein the network comprises a packet

switching network operating under an Internet Protocol.

16.  The apparatus according to claim 10, wherein the first BSC is adapted to generate an
optimum signal for the call from the further traffic and from traffic associated with the call
that is conveyed between the MS, the first BTS, and the first BSC.

17.  The apparatus according to claim 10, wherein the first BSC is adapted to establish a
third control channel link via the network between the first BSC and a third BTS, the third
control channe! link enabling the first BSC to control operation of the third BTS, and wherein
the MS is adapted to establish a further call in the system between the MS and the first BTS,
and, while continuing to conduct the further call, to convey a further indication to the first
BSC that the MS has received a signal from the third BTS, and wherein the first BSC, in




and, while continuing to conduct the further call, to convey a further
indication to the first BSC that the M®has received a signal fromthe third
BTS, and wherein the first BSC, in 16 response to the further indication, is
adapted to direct further traffic associated with the further call between
the M5, the third BTS and the first BSC. 18. The apparatus according to claim
10, wher egsporsstiathei furthergndicatianalid adepiep o dieect frther byifivpassocidted withnkk t he

further ff QcCi connectionl ess protocol.
19. An a%‘ﬂﬂ} TC}Lgffstgferb&gﬁgﬁmhﬁ&‘ﬁggfm#wgﬁ?ﬁt%ﬂ&brrpri sing: means for
establishing a first control channel link via a network between a first base
station controller (BSC) and a first base transceiver station (BTS), the
first codBrol Thhappasatus B¢Q¢kdlegl§b¢1ﬁlngl@ tvéheréin sstatgsliingghe oalt ewhprasser at i on of
the first BTS bl i a sec channel link via the
networ k_beecaing EEES andfha TR sl AdeduRE SRR S B e SAREONSE channel
l'i nk enabldigaplt he second BSC to control operation of the second BTS; neans
for establishing a call in the systemunder control of the first BSC, while
continuing to conduct the call, neans for conveying an indication to the

first B a o eceived a signal fromthe second
BTS; in ig’s %‘eaﬁpgmﬁﬁefef ?OW?%%%ﬂﬁgfgﬁqmgmyl ng a call transfer
control tri ggefreaﬁg foﬂesthEl@shiﬂ s§ﬁrsB¢%ﬁtfo@cl§aﬂﬁelSl§ﬁ¢0ﬂQ a BESOtk Bet@n AWk and in
response to receiving the call transfer control trigger at the second BTS,

means f ostatign eewrdliey (BRE) andra ﬁnshbefsc transesiver statieh (REY), thadirgabhtrplathagneh t he VS,
t he second, BT st  BSC,  wi.t ho ng the further traffic

t hr ough thﬂg E%Sﬂéglﬁgg%éﬁ?ng tofﬂ%“iﬁﬁﬁ?&?ﬁgyg@gﬁgm to claim19, wherein
means for estatéahmr@&abmlﬁgw&oﬁ&wm@h chanRaNiK vih kbR Yetg&nmeans for
establishing a first reliable connection between the first BSC and the first

BTS, and sersmd @&Gﬁ@dfa sesond BITSa&hle gcavod gentroleharngt lmlh endbling thacsspendBSCitmk, and

wherein ne estﬁ,gll i shé@g%,tsw second control channel |ink conprises
means forconé togfﬂalg‘ﬁf’ a1 rel i abl e connection between the second BSC

and the Secon%eﬁf{ssfor%ﬂgbhéﬁﬁ%‘ﬁcdﬁﬂh thiSéy3nt MiRle SRR of Blcl 81 Bsconnection for
t he second control |ink
while contmumg to conduct the call, means for conveying an indication to the first
BSC that a mobile station (MS) has received a signal from the second BTS;
in response to the indication, means for conveying a call transfer control trigger from
the first BSC to the second BTS via the network; and
in response to receiving the call transfer control trigger at the second BTS, means for
directing further traffic associated with the call between the MS, the second BTS, and the first

BSC, without conveying the further traffic through the second BSC.

20.  The apparatus according to claim 19, wherein means for establishing the first control
channel link comprises means for establishing a first reliable connection between the first
BSC and the first BTS, and using the first reliable connection for the first control link, and
wherein means for establishing the second control channel link comprises means for
establishing a second reltable connection between the second BSC and the second BTS, and

means for using the second reliable connection for the second control link.

21.  The apparatus according to claim 19, wherein the signal received from the second

BTS comprises a pilot signal.




21. The apparatus according to claim 19, wherein the signal received fromthe
second BTS conprises a pilot signal. 1¥7 22. The apparatus according to
claim19, and conprising neans for establishing a connection in the network
between the first BSC and the second BTS, and wherein nmeans for conveying
the call transfer control trigger conprises neans for conveying the trigger
vi a the 28onndbeiapparatpgaccording ppelpiam 12 and comptisins means ﬁq‘rwtzgl,lshme& ein the

connecti Qn_conpri ses rel table .cann hon, .24, T panat,us .according to
cl ai m 10 0o eRPBH ™ afsF bR En AL G ARt speoh O PR AR ot g
under an chiMe§inpethe CilPird%8er codol tfiBSeraBRMpIiddsUfic A8 EOH cHnReyihe tif tﬁ'Fg@rwa thend
conprising neans for generating an optinumsignal for the call fromthe

further wpaieLtienand fromtraffic associated with the call that is conveyed
between the M5, the first BTS, and the first BSC. 26. The apparatus according
to claim19, and conprising: neans for establishing a third control channel

l'ink viazghe mae \g?p&aﬂehmedmg Reclhint 32, AREeiA R @nhédtiod Bipriséserelibled contr ol
|

channel |ink ena ng the first BSC to control operation of the third BTS;
means foronrestiabl i shing a further call in the system between the M5 and the
first BTS, while continuing to conduct the further call, means for conveying
a further indication to the first BSC that the MS has received a signal from

the thi rQ4BT37Th€@9;t>drﬁ'tu§ BERAAIRE td Slafh 89, FWAcrd1B the MR doBibrisBEAPsckel OF
directing further traffic associated with the further call between the M5,

t he t hi r wWBTigng nefvgrk ppertingsendesan Igmetitretospbar at us according to claim 19,
wherein nmeans for establishing the call conprises neans for conveying
traffic and the further traffic associated with the call using a

connect i @Bl esTHRREHREAS according to claim 19, and comprising means for generating an
optimum signal for the call from the further traffic and from traffic associated with the call
that is conveyed between the MS, the first BTS, and the first BSC.

26.  The apparatus according to claim 19, and comprising: means for establishing a third
control channel link via the network between the first BSC and a third BTS, the third control
channel link enabling the first BSC to control operation of the third BTS; means for
establishing a further call in the system between the MS and the first BTS; while continuing
to conduct the further call, means for conveying a further indication to the first BSC that the
MS has received a signal from the third BTS; and in response to the further indication, means
for directing further traffic associated with the further call between the MS, the third BTS,
and the first BSC.

27.  The apparatus according to claim 19, wherein means for establishing the call
comprises means for conveying traffic and the further traffic associated with the call using a

connectionless protocol.




