;e3e*{n*x .* 6TnMI10 6 FEB 2003 . METHOD FOR ROBUST HANDOFF | N W GRELERS
COVVUNI CATI ON SYSTEM BACKGROUND OF THE INVENTION 5 |I. Field of the
I'nvention The present invention relates to the field of tel econmunications,

and nore particularly to an inproved nethod and system for mmwmlmﬂmmm
communi cations between cells or sectors of a wireless comu

system |L Description of the Related Art Wreless cellul ar conmegiéseat i ons
i's becom ng a convention nmethod for people to conmuni cate with one anot her.

A conventional w I [..comuni_cation systemin accordance with
an industry stam?@#r}ré& m&#%@ H&N@Q%Ibﬁwmﬂm by the

Tel econmuni cati ons | ndust GOMMUNICATEON SYSTEM cs | ndustry

Associ ation (TIA/EIA) defines the way in which one type of wrel ess

cellular communications is perfornmed. In accordance with |1S-95B, a nobile
station (such as a wreless i 20 cellular nobile tel ephone) conmuni cates

w th other nobile st @A@KGRGw%ﬁﬁgtlﬁ%mpﬁcot her such

conmuni cati on devi ces over a conmuni cat i | udes at | east one
cel I ul base station. The nobile station transmts a radio signal to the
cellul & base station. The cellular base station establishes a connection

to a wred netwark, that mght. 25 i ncl ude conventional tel ephone circuits

( commonl ydlknow\rqﬁgtd ?ﬂ@ep{nrb\%némw t ched tel ephone network (PSTN)). A nobile
station need o est abl | %h gom‘ru{‘ui Cati?{éettar ough one base station dat a
time in order to cBHHEN ERFRUN TRt Neied efhteleqaramumientigns, i
conmuni catmefs partikulatlyeto dfBkfprovéd! inethodONRY Systedt orNRRAIR3GsBL ati on

‘moves, the nobile statign and the base station may |ose the abilFity to
comuni cat@TRynigations, egweemn cellepr seetars of « f witelessolbpmenunigation noves
out si dg t%s’{é}ﬂge of the base station or if an obstruction cones between
t he *@00002* 06 FF 6 2003 WO 00/18173 2 PCT/ US99I 21759

IL Description of the Related Art

Wireless cellular communications is becoming a convention method

for people to communicate with one another. A conventional wireless

15  cellular communication system in accordance with an industry standard
commonly known as IS-95B, which is issued by the Telecommunications
Industry Association and Electronics Industry Association (TIA/EIA) defines
the way in which one type of wireless cellular communications is
performed. In accordance with 1S-95B, a mobile station (such as a wireless

20  cellular mobile telephone) communicates with other mobile stations, a
conventional telephone, or other such communication devices over a
communications link that includes at least one cellular base station. The
mobile station transmits a radio signal to the cellular base station. The
cellular base station establishes a connection to a wired network that might

25 include conventional telephone circuits (commonly known as the public
switched telephone network (PSTN)).

A mobile station need only establish communication through one
base station at a time in order to communicate with a device at the other
end of the communications link (i.e., make a “call”). However, as a mobile

30 station moves, the mobile station and the base station may lose the ability to
communicate over the radio link. For example, if the mobile station moves

outside the range of the base station or if an obstruction comes between the

MR
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nobi | e station and the base station, the communications between thg g N
and base stations will be interrupted. Therefore, the placenent of base
stations is pYodi8T3such that there is an overl ap between theGTaussp/aLys9
areas of each base station. This over|lap ensures that a nobile station can
5 contact at |east one base station if every geographic point intended to
be covered by the system This is inportant because if the nobile | oses
contact with all bases stations for any substantial anmount of tinme, the
cal | is "droppeilt stoiare andcdhe base dstapiprd the heoramiunieatianshebatween athie shed

by th bi | e st at ] di al i | . 10.Du h b i gl |
et voen basdhaTs B ket raipeoay B be Bresrudtr Eoadine B8 adhadabi T
can be perf qjaB@ehations tis PaFHRUS such BaPtR&RSS anNoVdH ) bbReeciDitel @vet@dd on

receives identical signals fromboth a first and a second base station. A
nobi | e st at iaseasywii ¢achrisse stagion. edhis oyerlap rensuedst that. a mobilegstationf¢agm a

Second statiSnFise ARt gl PR TG A erehl epoliRAl BoRin e R T ot
dropped as tdogeredby thesdystenon ThizvieSmpoirtadt Hedguseol eh@ agobiileeosed contatt St

base station i?{ﬁd icr]go the coverage area of a second base station._ One
convent i onalW t pldPIses stattansy !fﬁrnﬁnﬁ . arﬁla%hd@ﬂfau_r\s o F%‘tfrﬁ'tee(faﬂolﬁ n
Figure 1. Figiipsndd'shoted ERAPI Brsppdd, We _,nalsftltse%freé(&a%q'sﬁé&tuyomelo& a
second base station 105, and a nobil'e swtching center I\/SCS 1077 I'n

addi tion, tHeobilerstasionuredindingf theqathuni cati ons between each is illustrated

as foll . Arr e ter.m 0 he vertical. line 109 that
Goscandl  om ¢ nUEaR e 8bstRbEl §4ar bebert Bhee SBlioh Letatd, 48l

recei Vﬁd 3Y([51’Oee<ﬂ.&enh’£6¢1ﬂ & asdfohaﬁ@?]ff" Afahobe q&iﬁkmr gigaatt Randdffioigta an |
arrow hea i.e., at originate) at the vertjical |line 109 represent_ signals
that have beR¥ReessdRsthichethe rethilengianen Tegeiyegrlentiond signels dvpm heth are
closer to thgof QRGOS sbddfnd’ bW KafiGRr Rsﬁ{bboilé' Saab Wgﬁtpré’féf'aby %ﬁ{%@‘ §4¢ed
before signals represented by arrows closer to the bottomof’ the figure. In
some i nst andendodin (be.r signakmfrons 8Gectiul basmeotation willobe mageivehriyséing a

signal that is,trapsmitted continuously and thus may be.transpitte

concar ol P BRiE ABRER ety LB B LUSAT byt SRR BATEOE L 1 1o
traffic signaisut@ptiegentsll is ndt @rbpped a2 @R8 Mobie atdtivd hidvesayucofithaue to
be transmtted concurrent with the pilot strenqgth neasurenent nessa

(PSMM) that §oVerags:area @dww base $farien An ,“,‘toAg‘es RRVRSBS areaynf & SfFO‘%I‘ﬁe
traffic signgdsekiakigrs initially transmtted between the nobile station 101
and the base station 103. The traffic that is transmtted fromthe nobile 5
station 101 to t@mebeswentignabmetbad ifer plecforndng aosoft bandeff Nsdlustrated t he
base stad on. 1 ik ey ic.t e . is sent
to the g%dsenls g%u(r)éﬁ 11%%1}};55%& fnc?lglﬂtse %#é%llp ?ghgélﬁ%tt ie’g‘c'%f %%%E)Bbgse
station 103 4ezohdebasphithtorst 105, amdl @1 mdbilen sihirhirgbideatezt MBGH 1001 dmt ect s

a pilot fromthe second base statiagon 105 with sufficient power, the bile
ot on 101 AdAiFipRn A HmeSEIRE 6 CRBVRRACBoRE PREER 5ACH 4% IVt | g

the pilot stiepdlovof Aprbiwida@sRhhOiesminab o&r&eerigﬂtltﬁé T® ot 'Re@inggd at a

signal level that is above a predeterm ned threshold. In the case shown in
Figure 1, thE&opsthe muahileastationhldll, faseexammleerepresans reignnals ireceivskibyithg pi | ot

signal s at t ] h f e:first base
st gti on %%3 g‘%@ﬁ{f ﬁsg&ﬁ\ é}gg'o%(ﬁ g‘g%gthg%g i olh Eegé'!&%ts ng gh %aﬁeg.e., at
transm tted brigimatd)e ati thet Veatiealstlatel cl)91G8ptesentesiyfills 18hat dmveedreenent ed
by arrow 115, The. MSC. 107 .res ds . tp t recei pt ,of this PS b

Y st ng L enaBiba R themapne st 1. KGR 1R ataiRedraior e top of

est abl i shi ngt ﬁ@ﬂé‘&@??&bhpﬁ hRKhRehNe@andhittedescIbrkk Haasls Tbpleséited By and

the nobile station 101, as represented by the 20 bl ock™116. 1n addition,
the MBC 107 awawsaleser 4o lthebottomdel thetfigirends same insipryes, sRarrKthat is

LS00, AR B e ] e 2, kel 0 R

message i s tbetinucustyrn adddthusomayh eef irassmittsse cohatirent 1@&ht ohe heignalbi | e
station 101, repr esecﬂ%lg,d bry1 t he arrowF121. Th H‘lﬂéll i nf%iécate to 25 %egs
nobi | e st ati EfPregente the lowisr arrayss FRL &% g s TGPHREB " at i on

105 to allocate resources to establishing a conmuni cati ons path between the
second base station 105 and the nobile station 101. The nobile station 101
responds to the HDM by addi ng the second base station 105 to the "Active
Set" in the nobile station 101 and transmitting a 30 handoff conpletion
nmessage (HCM to both the first base station 103 and the second base
station 105, represented by the arrows 123, 125. Both the first and second
base stations 103, 105 transmt the HCMto the MSC 107, represented by the

S PR — A NN —— = o . o o, 4 o A N A



0 6 F Fl~ 2003 WO 00/18173 4 PCT/US99/ 21759 i ndi cates whi ch base stations
are attively in communication with the nobile station 101. Traffic \3;4#
then be transmtted fromthe MSC 107 to the nobile station 101 thrg (s BDZ(I}
the first and second base stations 103, 105. This procedure works well in
nost cases. However, in sone cases, the 5 pilot transmtted fromthe second
base station 105 is received by the nobile station shortly before the

signal s reg f bas tation 103 can_ng langer be.received
by t he m)blfé%gchgi M%’lcgﬁl{lﬁ’t‘ﬁe%t F;trwrgvte ef RRBH™ céYIB? %‘F PH8?PSI\/I\/I

115 and t herénghsfeasirement naé%@agﬂmmmpthaﬁsfﬂeff%seﬁﬁa% hbwomalo3 is such
that the comuni cation |ink between the nobil station 101 and the first

base station 109 showr inFiguee 1ptieciraffic ségnabiil & an injtially tensmeidted behwaehahe i r st

base st at

SUMVARY o:hm%ﬁégﬁl\f\/él\ﬁ??w Aﬁ%e §%‘ﬁé‘i‘: 103 (jaig’je ra?ﬂceg‘am a%%&ﬁlétre\ént%sm g{eﬁg‘\’/\%le

sof t hehdodthtibn 108 t@@lﬁ@b@éeesian@veos VHent Bt GO & 8IS NB7 byﬂKe ibatareen t he
active base station_and the nmpbile station deteriorates before the nobile

station ha¥fafier ép-?leaﬂﬂfqi’élsﬁa‘iﬁ@lﬁlcfthaﬁ pEginates atdbe MRC 1G7is sanibite she base on

mai nt ai ns thn20 i n

conmuni catslacoirl]bﬁ 10% 1?‘!31 gfa'rsfﬁ %o asﬂ%ﬁ%ﬁ\i&?éﬁox@o&.e '%5 ic?qlt ;.ld())Bth e nobi | e
stati on nmamobide nsstaanntmir Whet the haddlesstationni0it &aéctarae pHboXtomt fhd o the

base stations in the ct \ et. . This.list is referred to as the ! |ghbor
Sete. A meROPYL PR AAHAE g G (SIEIN (P WEbs 1o FEPPHR | SANERalOhoul d

al | ow fohe wBkirhRs SUPSNIRD té %@E:s@%yauda%ﬁ zoaflaamahhg R.%E Sirbhedh bf om

t hose base stations on the neighbor set. In accord t he”di scl osed
met hod andcelhpisapietssthat pee awpently being r@nelyed@ég segltaésl@veé tthati lﬁl‘ﬂbIONe tehe

active set éjé &rkpﬁwdkm\s/%@g btafa‘g tﬁéaé ﬂa\ i%l Iﬁgm%t rne rerrent

nmessage (FP ernati mobi T |on pl'aces ase station in
the acti vendidatesptivatdbe enobxiegstahan 180 is heceavmrgapﬂott $1 slmthaedre‘ alsowe hat

base statl n ar i n ei v n that ater than a
pr edet er nit SGP’E g ﬁ'&%ﬂ &s }h‘ﬂﬁ 8"’sts° 3h v&t‘rlsT F"taHP“t i@@ngﬁﬁ €ns from
all ofist h%eb@ﬁ&b&&@bﬂaﬁ@ﬁ T05. t Tigis QRININE i Shen WARBMAtEDYNrh ' eSHHst besk from

the nobile E: B 2003 WD 00/18173 5 PCT/ US99/ 21759 station is

recei ved tﬁ'fatﬂ% Wés@ sheitl¥I8h, 19hasprepresanded diy arpw di2nsthe MBe Bwi to
th bi | b
St ons (TR OREIE I ey QAR PO BPtediEting AHSREon Batk BladiC DRSO

and to seri@5et0kdht¢©t6f regopecssi torestaldishiyeg (aHDmmmlmimnr dlinhgbth@meirha f the

" ecei vi ng SeFand ites SO 3Pe B Il SRol T0%, o8 it By e oY
t r ansi20t t ddo¢kh216iDkh taddﬁﬂiml ntblei MECs1GR gaterateben hahdofé &taitioanmm!s‘sdger ecei ve
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represented by the arrow 117, after a time delay, represented by the arrow

119. The HDM message is then transmitted from the first base station 103 to

the mobile station 101, represented by the arrow 121. The HDM indicates to

25 the mobile station 101 that a request has been made for the second base

station 105 to allocate resources to establishing a communications path
between the second base station 105 and the mobile station 101.

The mobile station 101 responds to the HDM by adding the second base

station 105 to the “Active Set” in the mobile station 101 and transmitting a

30 handoff completion message (HCM) to both the first base station 103 and the

second base station 105, represented by the arrows 123, 125. Both the first

and second base stations 103, 105 transmit the HCM to the MSC 107,

represented by the arrows 127, 129. The active set in the mobile station 101



10 stations will be included in the nobile station's active set, theognppglzm
staticon will nonitor the communications from each such base statlon and
thus receive the HDM The details of the preferred and alternative

enbodi ment s | dofig1Br esent invention are set forth in the ac b{¥do
drawi ngs and the 15 description below. Once the details of the 1 nvention

are known, nunerous additional innova#i ons and changes wil|l beconme obvi ous
to one skilled i n the art. BRI EF DESCRI PTI ON OF THE DRAW NGS 20 Figure 1
is an illustration of one nmethod fox perform ng soft handoffs in accordance

with the priigficatds wHigtase dttichd ard Usdivaly GR @bmin@RihtiBnS tvdth Ofhd N
accordance with one enbodi nent of the disclodsed apg_ar atus. 25 Figure 3 is
an il ustratmebilestasiopddd. dirafficonill theadwviransroisted framothe Mod0htmthef t he

center (oo RS SRR AR Kaeh ol che T e actnd ba HRBoRSBY B ar ot us.

Figure 5 is an iThisgiroaddire wdrks veelDTHIosBEAsRS. W@&tﬁ@éem@@hs&e&éﬂo
nobil e statiops, the base stations, and an MSC. Figure is an illustration

of the fl%w RifotriEansmisedfzomeibs serandbase %tagpatméns T?Q%V%bﬁ the mwe t he

gg;:r ZE 3ts| O%ta@%ngghgé? ?‘ﬁ%&% ‘)Iggl' ;} Uéggll‘gﬁ%&g%l gum? Is a flow

chart that imulilaregesdetieeeived bydhbe enpbild stavioth b31. t Hehetinkedahptbetweem
accordance with the di ns.e t nd appar at u Fi 8 is
Sharanes Tebdioh BF o EMIICTITEN] Whe WinsRBRAEH" o e b i st ¢ 1
the di scl oseshsegtdinsh 203 1@&@@{ #hdtStheScdmbfurlie{tes NGtk Heess tﬁé‘%oblle
designations in the various drawi ngs indicate |like elenents. DETAIL

DESCRI PTION stetionHit0] andtrire Erstimseistasioghtid deterigratess befope ithe) HPMecay b¢ erred
enbodi ment afad 1%&’?%&5?%' ﬁx%k P& tﬁﬁ&‘ﬂ'ﬁﬁgf &%F&o%%e%aﬁ‘én%ﬁ &l Fhe! at her
than as |imtafions Fesent | nven I'S an ustration

of a nobil e cllawilbdrgfO in accordance w th one enbodlnent of the disclosed
apparatus. As shown in Figure 2, the 15 nobile station 200 has a front end
202, a signal processor 203, a general purpose processor 205, and a nmenory

207. The nenory incl udes REA ' FIN \ qu Set" is stored,
and an area 211 in which ?U%I ghg(}rgoégml S s?gl\elgﬁ he function of each
of the ctgmponents of the nobile station 200 will be described bel ow.

The disclosed method and apparatus allows a soft handoff to be
completed, even when the communications link between the active base
station and the mobile station deteriorates before the mobile station has
received the handoff direction message. The mobile station maintains a list

20  of base stations that the mobile station is in communication with, referred
to as an “Active Set”. In addition, the mobile station maintains another list
of base stations that are proximate to the base stations in the active set. This
list is referred to as the “Neighbor Set”. A memory within the mobile
station includes information that would allow the mobile station to

25 demodulate information transmitted from those base stations on the
neighbor set. In accordance with the disclosed method and apparatus, the
mobile station places a base station in the active set upon including the base
station in a pilot strength measurement message (PSMM). Alternatively,
the mobile station places a base station in the active set upon detecting that

30 the signals transmitted from that base station are being received at a signal
strength that is greater than a predetermined threshold.

The mobile station will monitor transmissions from all of the base

stations on the active set. When a PSMM transmitted from the mobile



20 Figure 3 is an illustration of a base station 300 in accordance W)§HFFQrie))
enbodi nent of the disclosed apparatus. As shown in Figure 3, the base
station has a front end 301, a signal processor 303, a general purpose
processor 30Wo odn18@F0ry 307, and a communi cation interface 39&,@5@21759
function of each of the conponents of the base station 300 will

descri bed 25 below. Figure 4 is an ilPustration of a nobile SV\AtChI ng

center (MsSC) 400 in accordance with one enbodi ment of the disclosed
apparatus. As shown in Figure 3, the base station has a communication

i nterface 4Gtatich gef@jéwedpbyahseba@é eeRNOthd Oaseadtaltion MWD Ityark@fit thise
function of each of the 30 conpqgnents of the MSC 400 will be descri bed

bel ow. Fi gur%SMM §° the mabile; switching gentgr {MSRIniThe MSC then sequests edcﬂi\cl udes
bl e 51 G 200 JBEoRPIRsELG AMTRENT B Huds Shol D

not ed t hat t er o e stations ase sta 1 ons at are
0 6 FF ~I ZﬁeBﬂé/\Dst}mthla?fﬁi 7tdPCendSa0/ RAddIf s kidvgetion FanSUageS (HDMNE) ect ed
to describe . the dis nmet hod

nerely tq make it, convenien cl os nd

appar at us’. Hg ‘é’?‘gP'rFV@stgeﬁtte CATMTNCAtion - ¥hth tthé %CF@QBH ﬂ%‘ﬂ‘\‘t&é‘ and
apparatus, tRRI thel hobil®iie @ﬁi’r&n@f r@cegthﬁ tt@&fﬁ@%ﬁ@fbe@ére%‘ah babe 5HERM
conponents. Nonet hel ess, the relationship between these 5 conponents w ||

be essenti alltas surcessdully itrarsmitted the HOMhtowthe mobilaistation, tthe Imihllee
stations 200 I ones) hi.n system
of base stat Itét?\%t?%@%e%géé%ﬂteg%@ I\thfg o%%ﬁSOfﬁﬁgcgﬁgﬂﬁ’F% ?lgéﬂn%ht% ‘%{ﬁr

400. Wien a indidatdcbirothef PSIMIM sembby thestrabilenst26n.i Simcet edvhi shddse bas mobl le
station gonmuni cate station 300. Th base station

el aye tHib aRtgs wll bg Mg Mamoply SEREN KIS S e TaPUR SEAGR | on
the traffic fil hheHitdtoid @aneﬁmt;h@nmf GESmRL badh Shah Base Sedtord Al H& nobi | e
station 200 to the base station and which is intended for the device at the

ot her end ofreceizedhe HDNRhe MSC 400 in turn typically sends the traffl c to

the device at thenot her..ende Qfot r Ian y

such as the publ ?Ig%svm ﬁ gf ?eé%ge%géd!ne H QEQ{}@T"IQ) <ot g&%ﬁéifsneosfl rter net
However, it pxteeetitdlrmennohedré lsat fodthiim ahe addcompa &tfawﬁhtgmlahdofhé he

di sclose rre hod and ar us C ma trans the traffic via an
air Iink! ¢reription baloly m?ml“{s Pf?ﬁée eﬁV%t "%nemmmﬁkouw

ot her such ré’d’dtﬁOﬁﬁl“ﬁ%thﬁBt\S THey &aigBs will &Jteﬂtedomoag NS skired frpat

there is no limtation to the manner |n which the traffic is comuni cat ed
from the Msadhemrhnot her device which is at the other end of the call. In
one enbodi nent of the disclosed nethod and apparatus, the base stations 300
are arranged to transmt information into three sectors 501, 502, 25 503.

In Figure 5, one nobi BRIBRDESCRIPTTON OFTHE DRAWINGS a first base
station 300a, and is concurrently in a sector 502b of a second base station
300b. Th&lefore, the nobile station 200a will receive a pilot signal from

both the base st |on OOa d.the base sta 300b.. If,. the bil.e..station
2008 s Tortial] S Misetaton 0 e PRI R LoTuR BB RApEFS

sufficientlyid é’dco?dﬁ%ée%tﬁ WPhB?a&aSG station 300b that the p| | ot signal
being transmtted from base ation 300b was not above a predeterm ned

threshol d, refer régure2fieppdtlustration oha mabile séatimn in areardanes with eRen t he
fol |l ow ng pr%@ﬁﬁlﬂ{‘%'&tﬂﬁﬁiéclbéédaa‘ia‘b%ﬂﬂgce with the disclosed nethod and

appar at us.
25 Figure 3 is an illustration of a base station in accordance with one

embodiment of the disclosed apparatus.
Figure 4 is an illustration of a mobile switching center (MSC) in
accordance with one embodiment of the disclosed apparatus.
Figure 5 is an illustration of a communication system that includes
30 mobile stations, the base stations, and an MSC.
Figure 6 is an illustration of the flow of messages between the mobile
station, the base station, the base station, and the MSC in accordance with

the disclosed method and apparatus.



0 6 F EB 2003 WO 00/18173 8 PCT/US99121759 When the pilot transm ttgzg FIEH 2003
t he base station 300b is first received by the nobile station 200a a

pover |evel (§@bndi$s above the Active Pilot Threshold, then tj %
station 200a ﬁﬂ generate a Pilot Strength Measurenent Message/ﬁ?@
Referring to Figure 2, the pilots froméoth 5 the base station 300a and the
base station 300b vm'II be received by the front end 201 in the nobile -
station 200a. The signals will preferably be digitized i n the front end

201 and the digi tghuré ¥R 8IRW hARhAH utcti@atéé EH@F?O&QHR! Erfbfmbd SySihgnal
processor 203. The signal processor 203 wil erm ne he signal” strength
of the pil otrn(!hlb!rﬂiaison mamwémqedmsth thaslmdmsedTmethwdl amlsappaltatus 10 si gnal

strength of each b Jed t ene u rocessor
205 to deterni neFt%h‘é? ellsaé% Fto&‘ai ‘58‘&’8 tF‘ﬁé%ﬂﬁet F% Fog %h%ééﬂol d. In
addi tion, aM&C e AbdRHaRR wlthlthb%m@tedafaeﬂ@dwsrppaﬁa@t pilot that is
currently being received at a signal strength above the Active Pil ot
Thresholé is cur Rt G;fetqmce heurpbersy andedesigrationsr 8y the vasiasy drawingsf a 15
pilot is bei cEFeCl?k n?‘{rhé signal level that is above the Active Pil ot
Threshol d, But s no e Active Set, then a PSMM wi || be generated by

t he general pur pose processor 205. The PSM\/IV\A Il be transmtted to the MSC
400 over the connecgt] hase_s and e MSC 400 (see
Figure 5). The PSN&?E&M&%%%&#& cﬁFtT\é ﬁﬁgf TﬁSNare currently
being received at a signal level that is greater the Active Pil ot

Threshol d. I n addi ti on, the general purpose processor 205 within the nobile

station 1300 will g gﬁ&h Dili9! deBaipfion bei pREGEUP chibhddifefPDIdne

station 200 to the ve Set one enbodi nent o I scl osed

met hod and 23avypbes aiusstbqsedhehcgddebal consigered ps cxesydars2Ofther| Ithatet & i ne
how many pi I11 § ar e CH:T%‘entrE%e tnnt het éCtl ve Set. If the Active Set includes
more than a OOSTPEY 8 &rP’§ rb e %t ven the general purpose processor
205 selects the reethsruﬂrtlmstfatnom bpamdbilensaition02G0lin abcdriigndd Watls t hat
were presented i he PS he nobi | e statlo 200. , The decision as to
whi ch pi | ot soneoeego RHBERIE! (the Hicloned QRPaaas s A BhQWRbITY Hige Bythe

sel ecting t haskiPistaich bhRhayed ?rdrﬁC&'\d’%le élgﬁamtamdeﬁ'so%t 23, Ageltapt the
strongest signal levels. Once a pilot is included fn the Actlve Set 209,

t he nobile SIlHPDEﬁthSSNrIZ%dMGUME@Wh@OZ r Zhei meotoxpinisicludest an arggei ng
transmtted t SE / /. 59
stat; on acsaloaheton R ettt ireois el Rl s e ot i il S, RS T
denodul at e tJe¢” is stbiadc ’Cﬂnaﬁmdnohomf eazhofahe cbmponentssof thet inebileisgatien Set
is stored tagether 'th,g%ehggi&ﬁhbor Set. Apilot that is to be incI uded in

the Active bor to one of the active pilots (i.e., one
of the S3qpilots 'Fi'gﬁzfé% BCdr MRis&8libn of REpReWidtiord BEO i heddrahh@WIBCEREAry to
denodul ate the traffic channel of any pilot that is received at a pilot

si gnal strergmbodimanti of Hredisslosed Appandtuacthy shpwrotin THgush S dhe th?ﬁ? d be

aval | abl et Qi T/ hepShetdndh 3902 LineneEROHY TR aOkchdly dagkosed

met hod and appar at us, e |n or mati on S Set
211 is provipiedessOr WSpaerrmnanyr 80%f ahdea bcanmmimctatmls mserﬁmeaﬁﬁﬁi Theh the
pilots int hﬁnpﬁgh\é e§ceft1 of the components of the base station 300 will be described
25 Dbelow.

Figure 4 is an illustration of a mobile switching center (MSC) 400 in
accordance with one embodiment of the disclosed apparatus. As shown in
Figure 3, the base station has a communication interface 401, a general
purpose processor 403, and a memory 405. The function of each of the

30 components of the MSC 400 will be described below.

Figure 5 is an illustration of a communication system that includes

mobile stations 200, the base stations 300, and an MSC 400. It should be

noted that the number of mobile stations, base stations, and MSCs that are



Once the nobile station 200a transmts the PSMMto the base station :ﬁgﬁﬂjﬂ 200
the base station 300a relays the PSMMto the MSC 400. Referring to Fi'dure

3, the base station 300 receives the PSMM on either the reverse traffic 15
channel or awomouswB channel that is tinme nmultiplexed, code wpariyspd/aned, or
ot herw se distinguished fromthe traffic and pilot channels. The PSMM i s
received by the base station via the frédnt end 301. The PSMMis di gitized

in the front end 301 and provided to the signal processor 303 for
denodul ati on. The signal processor 303 denopdul ates the signal and provides

t he cont ent shéwa0nt Figuse §rsakelected heempbn¢o atakeuit poawepient eosdescibs ther

transm ssion.tp the C,400 via the nmuni cation interface 308. Referring
to Figure 45‘11*&)@9@/@@“{3@6 : %ﬁ’%@n{shgﬁi%ﬁi’%‘nt@&ﬂﬁeﬁ@ &SR/M‘qOFB%alt% ®ase
station vi adiéee%ss&mmbaaédcp?%pmﬁ{st Hrre AR i&w@ %égggi\@%ms}nm?hgfcom ent

of the PSMM i1 s then coupl ed t he general purpos rocessor 403. The
gener al pur pade ofrtheses sompoaantsi t iNonathelesiathe0 Belgtionshdap ebetaeenriDlesdhe HDM

is a message _that indigcates whj. basge stations 300 will be transmtting a
forward ?r aF?W@OBﬁ%tﬁﬁfém%eﬁsﬁB{I%&Ff éﬁ‘%‘t"gtlf‘gﬁ . Since the MSC 400

preferably has the sftiwhti Fageel 8Cth@NRoBlle REBORADO0 S(sAEH MRS clulhf ansmi t
traffic, the HDMis essential to informthe 30 nobile stati on 200a whi ch of

the base st &lephrnesheachgaare pbadt withima syptes of baserstetionst300e Bash hasel truly

be transm ttj ts fl i k i i on
Phterace abrtan kil cmmbafaigll waue HOUSE BAE vied 16 APETE G €0

st ati ons 300nohiki statiad20Mistaséablisbed, theFmebilaatatit® 6GhhAinicatéd with the

PCT/ US99,21759 PS e is . received wthin.each, of e .ha sjfations
560 by dha. L aAtea 00 ThEPaissn B el e Hialif ot e MSC B dor 3hec
general pur pegpofe sfasSddscAPlion) tHei thafEieGé thagrabaldf the 3NGrma86A ARRer al
pur pose processor 305 couples the HDMto the nobile station 200a that sent

the 5 PSMM isrpgntifesm the smohilegitatialnd0 i the kasestatiqnoand whvichtis intgsdedhe base
station 300 Rk J I [ ihfiedmed {08 Wen t i

channel by g%gg%és‘?%‘%lg%%pgrb%gg%?e&r%orgﬁégnectra h'strong!;\k %‘goﬂghl to Be&?ie(%g?ved by
the nobil e sendd tre 2@ffic td the kewicd dtethendtves teyald of hize call ¢hraughugHande

di scl os t hod and 10 apparatus.is described,as usjn and HDM
(torme tRar Dabet st iR e o e B nBRe FREV A BT P e r e
descri bed hehei inténet.r elHaeNer) Oitt Slioulds beoferdmehdtoch andarpplaémiative
Therefore, if an_i ndus(té{?/ st andard PStI\{m or HDM has ot her functions,

t

formats, or CpRadimest ;e the d\i&#‘i?ﬁdaﬁné angk SPRATAEES: | theg MaC 408cmedur e,
then they angafiali the MAASvEORA! APNRNK BncRd o Shtdile Ehimdl OBRL FRidiad and
apparatus. In effect, any nmessage format nmay be used to indicate to the
base st ati omBicsp@avilistk, pirl other rawh tadio conpedtiond  Jhereford, sit showld thee
Active Rl ot T I Lkew seq. any,. t. . .

i cat % o HrRSENR et el SO UARGATISANE el uf WHF o deACis

t ransm t t i ngommivhicatedofrommathendSQ ® sathende?iod avhigh id-agtiecothetr ndrnof
illustration, of the flow of nessages between the nobile station 200a, the
base stati _onthSGB , the base station 300b, and the MSC 400 in accordance
with the di scl osgq iRt &aBoAfFerPBAHRE Hisclofsd THANBA ! dhd-hSpHrans, tite bas fic
channel is initially established between the nobile station 200a and the
base st at i orft@img 300yse artaagad ke itansmit infarmetigndinte dheeet sestoss P8, 02om 25

b t &gl 0 | Che i t Act i i s t j |
ctati on S002 0 ARKIBLE"s, ARl RECBEL200R £ 0k SRRESORL BF AR PR (5 e

station 300a, and is concurrently in a sector 502b of a second base station

300b. Therefore, the mobile station 200a will receive a pilot signal from both
the base station 300a and the base station 300b. If the mobile station 200a was
initially in the sector 501a of the base station 300a, but sufficiently far away
30 from the base station 300b that the pilot signal being transmitted from base
station 300b was not above a predetermined threshold, referred to hereafter
as the “Active Pilot Threshold”, then the following process would occur in

accordance with the disclosed method and apparatus.



that the nobile station 200a is currently receiving the pilots fron1q?%F 00
t he base station 300a and the base station 300b at |levels that are gre E@
than the Actjve Pilot Threshold. This is indicated in Figure 6 by the "X"

and "Y" in 38 hesis following the "PSMM'. The PSMis rpé’lré-i//séﬂzﬁ?‘the
base station 300a to the MSC 400. The C 400 comuni cates with the base
station 300b to request resources be allocated by base station 300b to.
support a traffic channel to and fromthe nobile station 200a. The MSC 400

t hen 0 6 FEB 2 1 epnerates .and. transmts f.0 h.the base stations
3008, 3006 an RTINS JFREERRO bk (i Bt iatidn ABD0 i ARSI T e
est abl i shi nghé rrabbile statasin@06a 2@ af PewEPléve? EHal ik OfbovEN€héDRLtFe SPiddt ON
200a then generates and transmts a handoff conpletion nessage HCM The HCM

i s recei ved Thyeshelds thew ethet mabile statianadar avitly generate tae PilBE Stoengthhe HCM
"i ndi cat t | | & l]. ' t h

oy gar e geasdiehEf Mestdetpnitn RAeLin g 36 FESECE S0 plo SR 1y ¢ he
nobi | S sbat ithe biasehebafionS@Osaxﬁwwab‘akﬁ_stdﬁeﬁIagebd%im&mtlem Byl &té%rgt Ilg
accordance with the net shown igure 7, the nopi tation 200a

det er ni nes e érméﬁg “kﬂ?ﬁ?]@tséa%‘\ei@ét J&eﬁé@alwydﬁﬂegwﬁyi’eaﬁswesiﬁ@ Active
Pilot Threshré ¢ronPERE 200 bhd the ﬁﬁal%hfgtsﬁ%éﬁnggi | g sﬁ?&ag% \égggéﬁ {oBitRd S

above the Active Pilot Thresholdy the e statl a determ nes
whet her eaclsignadtprpresser 2@3.i Thehsignal pvereSir 20D wilTdeterdd)e the signhkast

f th N ' in the.Active Set 209, .th PSNM. | d
and 15 t ransiiepedh of o ol i ohYEniin L trshitne eoHbes il ™ ©
current 19 hasgrend stfdrghhh | sihese ipilot | will b ebe (doupled tth@sgeribasle puirpbéeons 300

associated with pilots that are currently in the Active Set) ng ' 705) .
Next, the nuBPFeEseE 267 &% %@Wa&’é’@t@icﬁa“é‘f pilpt ipiabeve theaticiieeliatei ved

at levels a ti Bl | &Fﬁﬁ | t I M€, STEP
707). After qg?fgzlégg g%léd(;(?ntg h'egtedegl ot gﬁ#ﬁ Wé ]%grﬁ%\% of Lt eﬁl@e%oga?ﬁl(e
st ati on 200gilatghatrisniureendlyt heingr rexeivied sitonsignabstreagth ebovééhdasatiw at i ons

i ated Wi ilgts.in th t ' ttenpt t i HDM
oes S i PSS BT L 1 Rl SeP R DB, WshSCRIE, B SN
transm t1§ arpildeMsi bdingatdcayetihat at bignabnewdlf ths i above atel alctide (Bl6P 25

711). The i tation 200a then hegins to transm.t a recei ve over the
traffic cha g‘qslé' &HHI?P%%Q%AGFV? et jaeR afaMMnwi ﬂ?ﬂﬁ%ﬂeééltefinbx he HDM

(STEP 713) . iRk Ydhérad puspsseldrovesedadds .t hat indicates the procedure perforned
by an MSC in a?gordaaﬁcgpvmetﬂh the di scl osed net hod and apparatus. In

accordance 30 wi tThet HSMitwididbe tramemitted-tg the MSCt 4 aBT 480 cannection ecei pt
oL oM RN 5as 50, G085 HISE BB e MR SCCIRL SO,
pi | ot i @Ont iwilkidentify kaciPShhe pilotathat aes eureeslyt beingereseived eatst aigrabh 200a
(STEP 06 IE\Ee t%\gg ?s ggatoe?'/ glﬁzgt’ive Pilot Threshold.
In addition, the general purpose processor 205 within the mobile
station 200 will add each pilot that is being received by the mobile station 200
to the Active Set 209. In one embodiment of the disclosed method and
25 apparatus, the general purpose processor 205 will determine how many
pilots are currently in the Active Set. If the Active Set includes more than a
desired number of pilots, then the general purpose processor 205 selects the
desired number of pilots from among all of the pilots that were presented in
the PSMM from the mobile station 200. The decision as to which pilots to
30 include in the Active Set is preferably made by selecting those pilots that
were received by the mobile station 200 at the strongest signal levels.
Once a pilot is included in the Active Set 209, the mobile station 200

will demodulate the traffic channel that is being transmitted from the base



12 PCT/ US99/ 21759 803). Alternatively, the MSC 400 only contacts thosgglsagen
station that do not already have a traffic channel to and fromthe base
station 200a. In accordance with one nmethod, upon receiving confirmation

that the resqugpm A’ e all ocated, the MSC 400 generates and t aﬂ% n
HDM t hat 5 i?{%lt?cat es which base stations have resources currel{It y alltzﬁggat ed

to the base station 200a (STEP 805). Algernatively, the HDMonly identifies
t hose base stations that have all ocated resources in response to the PSMM
and not those that already had resources allocated previous to the receipt

of the PSWM sidfien HidbbdisteRr WitA! bty plibanSid tiffhrhtuRACNAE it NeghReg &) ations
10 indicated by the PSMM |In an alternative nethod, the HDl\/IIg transmtted

only to thosdemeadulate he tragfia channet dor eaalt of thedpilets tihetheDNkighber Sett kose
base stationg that have successtull | ocat resources to, the base
station 200aJ"° to&ﬁg‘eﬁe"i”#bgﬁe ﬂ?églll-%ma#eg dﬁlF@%lt rtﬁ?\ts‘ﬁi tPteb§dmf:]d‘dl§§slé‘ é'teat i ons
that were regefivé BefRGEdtise 4 Reighbbl (6 ofelof the aAdtiveMilord0@el DR dRiHes for
an HCM to_be received (STEP 807). The HCMindjcates that the handoff is

conpl et e. 5 ThBilpjevimmthehActineeeiSetk f riderafpee, mihe | information 2mwessaty otgh all,
or only thro “taEg t at.l entt ¥l Active
Set 209. Upoﬁg@gggﬁ? t@% t eC a@f‘e?r?g ak}%?i%%ﬂ%%gﬁescglt Sar%u% i tr%%?ﬁ:

t hrough 20 estcéngth thheishgieates tludn ohes ARG0e tPikdt Theesholdestiodldesk dvaikabée HCM
(STEP 809). The invention clajmed is: 0,6 F F R.20Q3 13 at. i s clained
o 1A et FomemoBtt sRRaRIREr ToaR pubRgimpat of e gisciied nshpf Sl af t on,
the power of agparaflss thd miermaricttdY idstbltdd 8l tHeyNefghbas SeSL AL isProvided
transcei vers; determ ning each base station transceiver

not in
communi ca? i oby fne primereghhecbasestationsyassociatedavith therpilatelin thesActive a
nmeasured sigggl power greater than a threshold; adding, by the nobile
station to an active set, indicators of base station transceivers in
accordance with tOacetiecmobiié rsgaticro 200ayiramsmitslithatRSMM tothd baseatdtiore set

via at | east e base statio ranscej.ve ni,cat j Lth the nmobile
station via 384]% the Eesecsi’igth‘?fégmgaa a&f%?ﬁwgg’ the i‘%lb'c _‘T’fé‘lngbé‘? ween
the nobile sEghireB, fHitbaak stRAR 300N Rc&Ved R PENINEYR LithdS Rhs iravdred traffic
transceivers not in comunication with the nobile station via a traffic

channel . 13, shanneborgacastrod chppnal that s dime anptiplaxed, cade pudtipleyedi of east
o o, SRR AnBIRRRA T o Babcoatebigelnutid A ophanael 1o
conpri sing: received by the base station via the front end 301. The PSMM is digitized in
the front end 301 and provided to the signal processor 303 for demodulation.
The signal processor 303 demodulates the signal and provides the content of
20  the signal to the general purpose processor 305 for transmission to the MSC
400 via the communication interface 308.
Referring to Figure 4, the MSC 400 receives the content of the PSMM
from the base station via the communication interface 401 within the MSC
400. The content of the PSMM is then coupled to the general purpose
25 processor 403. The general purpose processor 403 within the MSC 400
generates an HDM. The HDM is a message that indicates which base
stations 300 will be transmitting a forward traffic channel to the mobile
station 200a. Since the MSC 400 preferably has the ability to select one or
more base stations to transmit traffic, the HDM is essential to inform the
30 mobile station 200a which of the base stations 300 identified by the pilots in
the Active Set will truly be transmitting traffic.
The HDM is coupled back to the communication interface 401 within

the MSC 400 for transmission to each of the base stations 300 indicated in the



sending a resource allocation instruction; wherein sending the resoag??
allocation instruction includes advising at | east one of the base s -%l%[m
transcei vers that established a traffic channel by a systemcontroller to
prepare for wapsomgmiscati on with the nobile station. 4. The nmepdpgds@higbai m 1
further conprising sending a direction nessage. 5. The nethod of claim1
further conprising receiving a directibh nessage. 6. The nethod of claim5
further conprising: adjusting the active set indicators in accordance -with
the direction nessage. 7. The nmethod of claim®6 wherein the adjusting
conprises: PSKING. FHiz HIDG ibdreceivedi within @ach f thetbase st&tior@ng00 bylithat or not

mat ching at | east .one indicator_jin e direction nessage. 8. The nethod of
claim 1 whefUPRUHEALIMN i REErasei 308 o&ge c%b&f{i@e ; naa‘éﬁ‘ﬁﬁgaw thaiigenewl f or
each of thepd IrBERsHRSEs Skl r | haiy i hﬁg{'ng
transcei verl.3 lSJ.C%'EI'LB(;Bmetshod o?tugﬁl%ioé%c% %&?%ﬁdg[&%g%r%ﬁ .&Sgﬁngu hgé

i ndi cat ors procesper 205 compdest theo HBM ¢d thermbbie dstation i 200andwms sgat theé. The

nmet hod of claim, 1 -wherein the . addj I ndi cat.or ri ses:. adding an

i catof 1 bong s migile AR 408 rsleueSity HarRf Fio o IpB ot b e
met hod of chtatigh BoObdvearif @ EiEhakNBinstlatbAGn thedfdrwaid YR(SEEhAInel Bp nMobil e
station an jdentification of at |east one nei ghboring transceiver, Wwherein

the ident i f basgtstafirroB0Qmaresno lenger stiamgnenayighoto by recaivest dyvibe mebpeovi ded
by a systerrgﬁagﬁrzpb%er; searching for the direction nmessage using the
identifications of the active set; and receiving the direction nessage from
the at | east oneltshbghbbeiungetstaod thatveven though the disclosed method and

10 apparatus is described as using a PSMM and HDM (terms that are well
known in the industry), only the functions that are described herein are
relevant to the disclosed method and apparatus. Therefore, if an industry
standard PSMM or HDM has other functions, formats, or characteristics
which are not referenced in this disclosure, then they are not to be

15 considered as part of the disclosed method and apparatus. In effect, any
message format may be used to indicate to the base stations 300 which pilots
have been received at levels above the Active Pilot Threshold. Likewise,
any message format may be used to indicate to the mobile station 200a
which base stations will be transmitting traffic to that mobile station 200a.

20 Figure 6 is an illustration of the flow of messages between the mobile
station 200a, the base station 300a, the base station 300b, and the MSC 400 in
accordance with the disclosed method and apparatus. As shown in Figure 6,
a traffic channel is initially established between the mobile station 200a and
the base station 300a. When the mobile station 200a detects the pilot from

25 Dbase station 300a which is above the Active Pilot Threshold, the mobile
station 200a transmits a PSMM to the base station 300a. The PSMM indicates
that the mobile station 200a is currently receiving the pilots from both the
base station 300a and the base station 300b at levels that are greater than the
Active Pilot Threshold. This is indicated in Figure 6 by the “X” and “Y” in

30 parenthesis following the “PSMM”. The PSMM is relayed by the base
station 300a to the MSC 400. The MSC 400 communicates with the base
station 300b to request resources be allocated by base station 300b to support a
traffic channel to and from the mobile station 200a. The MSC 400 then



12. The method of claim1l further conprising: adding to an active %et at
the nobile station an identification of at | east one nei ghboring b FEB 7003
transcei ver, wherein the identification of the at |east one nei ghboring
transceiver is provided by a systemcontroller; searching for the direction
message using the identifications of tlhe active set; and receiving the
direction nessage fromthe first transceiver. 13. The nethod of claintl,
wherein a first set of the plurality of base station transceivers provides
cover age tgererate$ | andh taaresrhitsi| tar beths tthen basé. stbienseddag 3M0bchai MM wher ei n

a second set,. of,  th lurality of base sfation transceiver provides, coverage
to a sect o'r“déﬁa“é‘gcg}q% t?‘?fﬁath@e]f’qsﬁlsé?“%fyﬁsé 300 vgillphe e?@bhsh@gll‘{?? e

met hod of g an@lHdiRd ﬁ'{dbifeh?caﬁSRdi‘H% rﬁ‘oﬂic{ gﬁtioﬂ”?dﬁ%sﬁ%ﬂe%&%ﬂe%%?&
sending a direction nessage via the base station transceiv¥ers that are
i dent i fi edtrimysrhite ademdoff dompdetimt anessages HCMIe TivetHOM i3f recéigedn by thleer ei n

2t loadt el siRsTAR s e e M 400, The Bt indlicaies o dhe dsem . |
CO””0||er4dO”th§F€KHH\%‘Bﬂ@_ﬁﬂstslﬁc%égﬁfuﬁ?rl’é‘e’éfﬁgditﬂ@'ﬁ-ﬂ?M?rS- 17. The method of

claim4 wherein the sending a direction nmessage conprises: sending a

di recti on nessdtjguss Aisa flownchard tirathiadicasesathicopracednsc pesfermadtbyi the

communi cat i op.,w t h. th i l,e_stathopn vi,a traffic.,channel . 18, The net hod
of claim 5&%]&&3&%@}1% gggéerld\?f\ﬁegw fh‘dﬁ%éﬁ%’ﬁﬂr&%@@é %%%PP&E%"‘_‘ST g@ei ving a
di recti on dessR@ee With athel gretod BBohas &n SFiglir® 17, tthanmeBilvestatih 20Da

communi catjion with the nobile statiqQn via a traffic channel. 19. The nethod

‘of cl d0m 1eiEERIEeR WiRtheb AU pilRts A dieing seceiveshpt leyels abena i dctive
I ndi cat or spiinfiYeBREId (STEY 780! 1Y &ny Filots are being received at levels above

the Active Pilot Threshold, then the mobile station 200a determines
whether each such pilot is in the Active Set 209 (STEP 703). If at least one of
these pilots is not in the Active Set 209, then a PSMM is generated and
15 transmitted to the base stations with which the mobile station currently has
an established traffic channel (i.e., those base stations 300 associated with
pilots that are currently in the Active Set) (STEP 705).
Next, the mobile station 200a places each of the pilots that were
received at levels above the Active Pilot Threshold in the Active Set 209
20 (STEP 707). After placing all of these pilots in the Active Set, the mobile
station 200a then monitors the transmissions from each of the base stations
associated with pilots in the Active Set in an attempt to receive an HDM
(STEP 709). Once an HDM is received, the mobile station 200a generates and
transmits an HCM indicating that the handoff has been completed (STEP
25 711). The mobile station 200a then begins to transmit and receive over the
traffic channels to and from each of the base stations indicated in the HDM
(STEP 713).
Figure 8 is a flow chart that indicates the procedure performed by an
MSC in accordance with the disclosed method and apparatus. In accordance
30  with the method shown in Figure 8, the MSC 400 awaits receipt of a PSMM
from the mobile station 200a (STEP 801). Upon receipt of the PSMM, the
MSC 400 requests that each of the base stations associated with a pilot
identified in the PSMM allocate resources to the mobile station 200a (STEP



20. The method of claim 1l wherein the conveying indicators conprises(gFFB 2003
conveyi ng the i ndi cators added to the active set. .A3aF. A
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Y] yyy8zzz{ - spus ek Eobe |lntamiiomponkosin akophee] esknelrsuvg] aed aaoal o2l o
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& () -! xi8 10imdigate byltge 'PEMM. In an alternatlve method, the HDM is transmitted

& ()- X" Wﬁ)&% se’ Bglse ]sQa/(?@/r@ &'?at arg’ 1 588 (u)x the HdM 1.e., those base

_xY7!'16F"10
stations that have successfully allocated resources to the base station 200a).

In one method, the HHDM is only transmitted to base stations that were
recently added to the Active Set.

15 The MSC 400 then waits for an HCM to be received (STEP 807). The
HCM indicates that the handoff is complete. The HCM may be received
from the mobile station 200a through all, or only through some, of the base
stations that are currently in the Active Set 209.

Upon receipt of the HCM, the MSC 400 begins to route traffic through

20 each of the base stations 300 that were identified in the HCM (STEP 809).

The invention claimed is:
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traffic channel.,

2. The method of claim 1 further comprising instructing at least one of the base

station transceivers that established a traffic channel to send data to the mobile station.

3. The method of claim 1 further comprising:

sending a resource allocation instruction;

wherein sending the resource allocation instruction includes advising at least one
of the base station transceivers that established a traffic channel by a system controller to

prepare for communication with the mobile station.

4, The method of claim 1 further comprising sending a direction message.
5. The method of claim 1 further comprising receiving a direction message.
6. The method of claim 5 further comprising:

adjusting the active set indicators in accordance with the direction message.

7. The method of claim 6 wherein the adjusting comprises:
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neighboring transceiver, wherein the identification of the at least one neighboring
transceiver is provided by a system controller;
searching for the direction message using the identifications of the active set; and

receiving the direction message from the at least one neighboring transceiver.

12, The method of claim 1 further comprising:

adding to an active set at the mobile station an identification of at least one
neighboring transceiver, wherein the identification of the at least one neighboring
transceiver is provided by a system controller;

searching for the direction message using the identifications of the active set; and

receiving the direction message from the first transceiver.

13.  The method of claim 1, wherein a first set of the plurality of base station

transceivers provides coverage to a cell in a cellular system.

14.  The method of claim 1, wherein a second set of the plurality of base station

transceiver provides coverage to a sector of a cell in a cellular system.
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18.  The method of claim 5 wherein the receiving a direction message comprises:
receiving a direction message via at least one base station transceiver not in

communication with the mobile station via a traffic channel.

19.  The method of claim 1 wherein the conveying indicators comprises conveying the

indicators contained in the active set.

20.  The method of claim 1 wherein the conveying indicators comprises conveying the

indicators added to the active set.



