VO 96/ 37079 : "~ PCT/4g896
RANDOM ACCESS' COMVUNI CATI ONS CHANNEL LA
SERVI CES T womm%m&%omml ON 5 QR | .

of the. Invenm The InymetowhBureunyventi on rel ates to0 a random-
access mmnnmonu QIPPLICATION PUBLISHED mﬁntnmmme@oomgﬂrmmﬁm

t he es—16 aettrod—for—sharmnyg—the e TG 0%
exi K¢ jopalatent Glassification Pt | oy tlel eﬂbﬁ&f&“’@ﬁ?ﬁ%ﬁ?‘%@!‘?"(ﬂ@%ystem @ _
| arge MOAOH2Df packet data AL ?ﬁ)lgg‘mamon&i‘ubﬁgtu?ﬂ %E' Qp+,§:m§gg,dl995(21_ug5)
unpredictable demand for transm sdion resources
Desfc tion ed Ar | ar .t \Y;
trauiéﬁwmfw%oa?am ' co SEPYRELET dﬁweﬁz@i%ﬁ@ A N R 481 o o
t el o) paanatyEi Mg mREe | . | N 1iM3tossRresss b usenp maaccexp KR KZ, LK, naLs UnyLU, LV, MD, |
requestl ng a connection between one tel pphonM P&srfﬂ‘t%rRU SD, | .
such o BBl Once the connection is ebtabl §iﬁtg(‘éllis¥(tWS¥Uﬁ %;’aﬁn‘:&o |
| 412,648 | 17 May 1995 (17.05: 95) Us AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT,

BE, CH, DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC,
o ' ' ‘NL, PT, SE), OAPI patent (BF, BJCFCGCICM,GA

(71) Applicant: QUAIDOMM INCORPORATED [US/US], 6455 GN, ML, MR, NE, SN, TD, TG).

Lusk Bculeval'd. San Diego, CA 92121 (US)

(72). Inventor QUICK, Roy, E; 4502 Del Monte Awemw, San Published .
Dwgo, CA 92107 (US). " With international search report.
- Before the expiration of the time limit for amending the

(74) Agents: MILLEK, Russell, B. et al.; Qualcomm Incorporated, claims and to be repuplished in the event of the receipt of
6455 Lusk Boulevard, San Diego, CA 92121 ws. amendmen. o |
'REPLACED SHEETS sG
O Description : paged ....... to paged .......
_Clajm(s) ¢ paged ... to pagsd 5"*
0 Dfawing(s) : paged ....... . to paged .......
| O Abstrast - : paged “ernes to paged .......

(54) Title: RANDOM ACCESS COMMUNICATIONS CHANNEL FOR DATA SERVICES
' (57) Abstract

In a digital commumcatlon system for com
municating digital information (100), the digital
communication system having a forward link (120)
" | and a reverse link (130), a system and method for
communicating a data packet. The system com-
prises a communicating transceiver (202), from
among a number of digital transceivers (102), for
sendmgthedatapacketonarandomaccesschan
nel (208) over the reverse link and for receiving the
digital information from the forward link. The sys-
1 tem also comprises a base station (108) for receiv- N ' . .
ing the data packet on the random access channel - : i 108
(208) from the reverse link (130) and for sending : —
.| the digital information over the forward link (120). : . o '
‘The digital transceivers (102) share the random ac- - - 206A ' 206B | 206C 210N

cess channel (208). The digital transceivers (102) rmmAm1 PAGING/RANDOM wAFFIC |- [T o* | K

have a bandwidth demand. The system (100) may
also include a dedicated channel (214) for com- _ :
municating the data packet between the communi- T ] - } . j 310A
cating transceiver (202) and the base station (108) ’ ' 1 .

and a processor. (212) for switching from the ran- S 22

dom access channel (208) to the dedicated channel : . '
(214) when the bandwidth demand exceeds a first | CONTROLLER
-| threshold, and for switching from the dedicated 1 !
channel (214) to the random access channel (208) 140
when the bandwidth demand drops below a sec- - - ' -
ond threshold. 'lhesysﬁemnswellsumdforuse_ o ' _ ' 110

in CDMA applications. - _ : o o Y swrrcHING




pl ace unti]| the caII|ng party or . the caIIed party requests that the - ..
connect i OWO96/3707 be rel eased. Wil e the connection is est DCTTUSRE/P693¢ 1,0

t el ephone systéem dedi cat es . system resources, such as-trunk bandw dt h,
to the call. The - resources are dedicated at all tinmes, regardl ess of
whet her the callers talk or 25 are silenfl. The systemresources are not
shared anong.calls. = ~ . 'The land t.el ephone nodel is followed in

conventional cel | IRAINDOM ACCESS COMMUNIE mmsmnmufollow
t hat nodel -are the Advanced Mobi | e _Phone. %stem( AVPS") cellul ar-

system described in "Mbile  FOBRATASERVICESon Conpatibility -
Speci fication,” ANSI/ElA TI A- 553 30 (Septenber 1993), and the time
division nmultiple access ("TDVA') system described in "Cellular

Syst em Dual - Mode Mobile 'S CdﬁGRQUBlEtOFnTHE INVENTIONi ity
St andar d, " §El A TI A1 S-54-B (Sept enber 1992). The code di vi si on
mul tipl e acce "Mobile

cell yl ar system described in . o
St ati on/ Base gt gl?‘%ﬁﬂ&l’f—’bl‘?l‘ty Standard for Dual - Mbde Wdeband 35 -
Spread Spectrum.Cel l'ul ar System" TIA EIA/1S-95, Tel ecommunications WO
96/ 37079 -~ . .The present invention relates to a random accPEN coBaBLARARONS:

2 | ndustr, ciation (July 93), all n

bandwi dt h, butfh%mnEF For Bates ot écqsan&‘gqf& W e § trgeel)weemoangelates

bet ween t iy My laemethod smttsthh&tg aréltregodrcwgf)easﬁng Nehatinld on SVcERaRE

t el ephone .net work (" st em descri bed above

uses a 1. 23 M—teldphum doltmmtmrcatlons system among a large number of packet data -
users, each havmg a vartable and unpredrctable demand for transmission

.' resources

15 II Descnptron of the Related Art

Cellular telephone systems have tradrtronally provided voice services,
-._patterned-on the land telephone system model. In that model, a user ‘places
‘a call by requesting a connection between one telephone terminal and
20 another such terminal. Once the 'connection is established, it remains in
_ place until the callmg party or the called party requests that the connection -
be released.- Whrle the connection is established, the telephone system
_ dedrcates system resources, such as trunk bandwidth, to the call. The :
_ -resources are dedicated at all tlmes, regardless of whether the callers talk or
25 are srlent The system resources are not shared: among calls
The land telephone model is followed in conventional cellular
systems For example, two systems that follow that model are the Advanced
Mobile Phone System ("AMPS") cellular system, described in "Mobile
~ Station/Land Station’ Compatrbrhty Specrfrcatron,“ ANSI/EIA/TIA-553
30 ‘ (September 1993), and the time division multlple access ("TDMA") system,
| '-descrxbed in "Cellular System Dual-Mode Mobile Station/Base Station
'. Compatrbrhty Standard,” EIA/TIA/ 15-54-B (September 1992). - The code
. drvxsron multiple access ("CDMA") cellular system, described in "Mobile 2
_ Station/! Base Statron Compatrbrhty Standard for Dual-Mode Wideband
35._ Spread Spectrum Cellular System,“_ TIA/ EIA/IS-95, Telecommunrcatrons



serve multjple calls, using-a-CDVA schene. Each user: is assi’ ed a uni que
code.  AlWOMBIerpinal's sharing the radio channel tra S96/06930
S|nultaneously, and the receivers use the unique code to identify and _
decode a signal fromthe terminal that is tQ be received. The process is 10

linmited by the interference generated by thé other transnitters. So long as. o

the desired signal can be naintained sufficiently strong relative to the

total - i nt dndastrycAssodmmm qhay ms)ballemcslm'img qu Mfodldmiveiﬂth)/\b&m
t he nunber

_ : rs,ex s the CDVA channel’ it ver, . the
necessary - fgﬁaﬁ’a?l ?1% 18 t ?Pal?ﬁftﬂ ‘B@dﬁ‘;?ﬂt é-'Pﬁ'é‘&C‘ ??’%{mﬁ ¢ ungbile
system provi de r 0 if f é}@&ﬂ
ezlch 1. 23 MHz E“;@chlh c@nte'if e‘g ?v{nseeht)s Qﬂgvgﬂéé\f%mﬁét E”g‘t’ l(Esuc %&ﬁn$ﬂ§ gvr\]rb?k N
support nore tH{ARSTN"). SI rrultaneous calls per cell in the 1 23 Mz .
bandwi dt h upder beni pr at,j on..an nterferen condi
The CDMA cePlul ar teﬂﬁpﬁm%%{iﬁﬁ\ QF%‘%‘g@t’HE% "ée?r@aﬁ?%#/ﬁgb%ae@wﬂﬂg g
| arge popul at i Qerdf nRatiph @talllst a9 CDMA s8herfiPS Ealh uMak 48 addigned a umgdlee
i.e., not involved in a cal These-idle units nonitor a speci contr

channel _known @®dehe Mbmgemtﬁrmmalsmhamngmthmumw channel t transmit.

system i nf.or matj.on a S S,: ssages ar

informa nobil & ?‘é“}% ?‘ EJH angeti‘g &églwrggné%egt g |§?|&%L{8a}qen%fy and
connection 25 ddcodehe siﬁiﬁl'ﬁorrEﬁ(\‘@ télaninad tﬁbﬁﬁ%ﬂ% Heageceied)! TRY Process is -
assom ated " Access Channel s." The Access Channel s use nul tig@e access

protocol s, 18y Wimited by the mfsrfﬁmqeegqr\armeﬁlabx the othen trapsmittersqudateng as
(originations) thgdd%F@PgélgBal can P@%&ﬂtﬁhﬁaaﬁﬁﬁcxemgr%tﬂor@m%ﬁfi% QP t!-\ ﬁtaé

establ i shed, the ce ase statlon
dedi cated "Tr aflhterf@hacmethé signat aanybe éuccesifally dﬂﬁlodmlhtafdmwm tee nubtber

he™ i encs. oot Pboereeds the CIER GRRanSlS MR AW o 16 TRcohaRber
of nobile termgghs s htdéﬂnot be mm%ﬂeae THISCOMA Qeflﬁl’ﬁrsyst};%? p@évﬂfe%
ceII because of "the i mber  of
: 15 for a total of 64 forward link channels per cell in each 1. 23 MHz band
_ .Expenments have shown that such a system ‘can support more than 60
: sunultaneous calls per cell in the 1. 23 MHz bandwidth under bemgn _
propagatlon and interference conditions. _ _ "
The CDMA cellular telephone system also provxdes a means of
20 ~ serving a large population of cellular telephone units, most of whlch are _
- 1dle, i.e., not involved in a call. These idle units monitor a spec1al control
channel known as the "Paging Channel," which continuously transmlts. -
system information and paging messages. Paging messages: are used to
inform a mobile terminal that a caller wishes to establish a call conriection
25 to the mobile. Each Paging Channel has one or more associated "Access:
~ Channels." The Access Channels use multxple-access protocols, by which
| the moblle terminals transmlt call requests (ongmatxons) and answer
paging messages. When a connectxon is established, the cellular base station.
assigns the mobile station a dedicated "Trafflc Channel" to carry the voice .
30 mformatlon for the duratlon of the call. _ N
The CDMA system was designed to exploxt the ldleness of the mobile
i termmals If this were not so, the number of mobile termmals supported

would be hmlted to fewer than 64 per cell, because of the hmlted number of
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3 cM?@"’ﬁ"’prow ded in the system desi gn. Because npBETUSPGH6A3 s are
idle, - t he. system can support several orders of ‘magnitude nore nobile
termnals per-.cell, thereby jUStIfyI ng, t he choi ce of 64 channels as an
upper limt. ‘Users of packet data services often utilize

syst-em resources in a’ 5 ‘manner. that varies over . the course of the packet _
data session. dfdnmely past:elea ,in the systemi designd Betausevinost texhirialy ate &dle,

exanpl es of- pa ket data services that | ow thi's pattern, [For these -
services, a feciRepiskemscaly SIPROR SENeYAl qrﬁlsrfusémasmtuierrwssmpht!eftemma 5 .
e-nmail, or otf t ence of
packet s is se A *é‘lgéé?etzﬁﬂs%@ﬂ'?ﬁ hEhaRAH ot Hnis & th ppperdAIITIC ©

I'n other types of - dUserspof krickeerddtaeservicdsy oftefieutiiae kaytsserar eesmﬂtes ina_

during an change of data, and the exchan occur on an irre ar bagsis
Exanpl es of? suB® eF Phalcokaries QyRicthe sourse 3?‘? PFEkﬁt ‘gﬂa sgesiQngdil ‘b‘g@‘isng

services, ordeg £ ¥nd ?ﬂ%rﬂf‘dﬂo\ﬂe dtrieR] aPF exam lplT:s of pailéd_tllaa@mce’srthat -

whi ch these two .typges o ta pac et services u | ze rresour ces
suggests that. follmn: ithis tamcd:cshthebel spndvesja fewopbeleits asesentcwhile the user

d Fi t, th I f.d t t .,
transterred, sérsw. the f asgir%vﬂieéfe ERES TnliTiaban, £ Henrtrited. tnes aufops

t hr oughput . nckUf PRRES 1%@{\? oP36deived mmweswamanbﬂflé SnSRirred
|rregul ar, ded I cati ng a channel assignnment to each user woul d be wasteful

of ~20. sylﬁ em r esolm odber lbmeﬁlgé date pheket sevdceshanlgla- fmupacltﬁts rrasent

most of during an exchange of data, and the exchanges occur on an irregular basis.

Examples of such services include: credxt verification, message and paging .
- services, order entry, and dehvery routmg _
B The manner in which these two types of data packet servxces utlllze
15  resources suggests that a packet service should provide two basic service
| - modes.. F:rst for those cases where large amounts of data are to be
transferred, a service mode should be available that optimizes the data
_..throughput Second for cases where packet transmission is mfrequent and :
irregular, dedicating a channel ass1gnment to each user would be wasteful of |
20 system resources, because the dedicated channels would be unused most of - |
- the time. For this second case, then, a servxce mode should be available that.
optimizes the sharing of resources, i.e., optimizing channel usage. Tt should -
be possxble for a packet service to switch between the two modes in response
to usage demand.
25 Conventtonal cellular systems, including' CDMA, however, have
- neither the capability to .efﬁc:ently and effectively handle both’ types of data
. packet services, nor the capability _to switch between the two. While the - |
- CDMA Traffic Channels do provide dedicated channel assignments and can
. thus be use_d to handle high-throughput packet service to prevent the
30 throughput reduction resulting from channel sharing, they' are in'efficient '
) 'for low throughput, 1rregular -and mfrequent data packet transmlsswns B
_Thus, a multlple-access protocol is requxred for a service mode that

optlmlzes sharing of resources. -



the tinme. For -this- secohd case, then, a service node shoul d be avai I abI e
t hat WOBR10M zes the sharing of resources, i.e., opti RCHUARMhnel -

usage. It shoul d be possible for a packet service to switch between .
the two nodes in response -~ 'to usage .demand.. . 25 - Conventional = .
cel lular systens, including CDVA however, 4have . neither the’ :

capablllty to eff|C|entIy and effectively handl e both types of data

packet services; npespiie gm@uﬁgtmmﬁg%&&l&s fdt%@é‘lst *tﬁetwstmﬁ\hchWe_
CDVA Traffic _Channel s do provide” dedi cat ed. chanhel assi gnments aRd can

thus be used Pegingwdné M@hs Channglspopersde linta mecehablsm@vwntl afmted 80 -
th hput 1 f h th f t
For 1 ow 1 hr ogAfPESketevices *Epf FaFiRae, oS ARraRcls kbR ARGLR shaall

Thus, a multi pbekaCﬁeé SwiliéH esdaices&hé%ffé&m tfr@asughp@zr ¥f €t ERAlne] cause

optim zes sharing of.resources.
PCT/-US96/ d5938ach packet contains header mformatron as overhead4 This overhead
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data packet spavkétgare sfifalexanpl e, those. channel s can support only a small -
packet size, which_reduces the effective through&ut of. the channel because
5 each packet conEMrHermagethe Paging anghAssess/channels camnot supprshipng

occupi s a or gakels 586 bbOistlof iUkl feinsda 1k RAANCHaARBRoVilEs

10 no power control feedback- that would allow the base station to mamtam the
mobile terminal's srgnal strength in an acceptable range dunng a prolonged o
transmrssron Instead mobile termmals simply transmrt messages- .
repeatedly, with mcreased_transmlt. power on successive attempts, until the
base statio'n' acknOWIedges reception of the message Because longer

15 messages are more susceptlble to errors caused by mterference or fading, the

| mobile terminal's power level may reach very hlgh levels when attempting
" tosenda long message. This would result in excessive mterference to other
| users during the transmlssmn. On -th_e Paging Channel,,moreover, long
~ packets’ cannot be supported' because of the structure of the channel.

20 Messages are hmlted to'a maxrmum of 255 octets, and no mechamsm exists

- for fragmentmg longer messages.

- The Access Channel also is incapable of 1dent1fymg multrple o
propagation’ paths. On Traffic Channels, each of the mobile termmals has a
- umque spreading code that is used by the base station to identify and exp101t. S

25 multiple propagatlon paths, using a signal combmmg method. On the
"Access Channel, in. contrast all mobile terminals use the same spreading
code for transmissions, makmg multiple propagation paths’
mdxstmgurshable from transmissions from other mobxle terminals. _

~ In some present systems, it is possrble to prov1de connectlonless data

30 servrces, based on the dehvery of individual data packets from many users |
~ who transmit data packets in bursts. Such services preferably do not utilize | o
fixed allocatlons of commumcatlon resources and allow the shanng of such

resources among multlple users. In many present communications -



packets are small . S Furtherrmre ‘the Paging and Access Channel s
cannot SUWP"WB - packet sizes because of their accREHUSASOB®Es. The-
Access Channel provides 10 no- power control feedback that would allow the
base station to nmaintain the nobile termnal's signal strength in an
accept abl e range during a prol onged transm ssion. Instead,. nobile .
term naI s sinply transmt nessages’ repeatedly, with i ncreased transmt-
power -on succesyfstems,aandnm partiotlar digital celhhhssystms @mda CHDMA ectghlar,

reception of the nessa ause .| onger ssa es are, nor sceptibl e
to errors causiRVEYer ﬁ‘?’e?afﬂ.@?’ SXIBtSs dPﬁ-ﬁ“d? Egr co muwssﬁl% 0? é'faﬁ? Lgts o
pover |evel ”Bﬁtoﬁ?aﬁ'& ?erWuﬁtﬁlhus@x‘éel S W QR AL tsggfétdxélg eff1c1r<1entt Quﬁﬁﬁgt afdrong |

message. This woul d | " excessive interfefence'to
during the tr anmnecuon}ess Gata Sm'vi?mglmgumeamhehgesm’r thevancesd methods used on B

packet s ‘cagnot ,be ported begcause he structure of the channel .. 20

Messages are I%'ﬁ?&g 8 %ﬂ%ﬂ‘ﬁfﬂrﬁ}ﬁ? and. no mechani sm exists

for fragmenting Iorrnséreftﬁesaqeed exists forarandUi‘@ aeeéésastacga&g'% h?\gl tiat -
ra

i ncapabl e of identifying multiple. propagation . path
Channel s, eactcast shaze mmmw@tmmmnmb resources amoqgea slprgmdungbenctd .

that is used t he ba, tion to ent.i fy and_.exp '
propagat i on pg%ﬁ ty |?§F%§ éatg HRTAT ?Sh%?%mﬂé %?ﬂ%@ aaa ?ﬂ%regamtngieAeg‘é‘?Qd .
Channel , in Comf@&ismﬁsibnn&bbhﬁes ednd 64 a wap tbwvitchrBetaReAalich% random
code for transm ssi ons, making: rul t i pl e propag ation _ paths

i ndi st i ngdi0shaasicess ehannel apdra dedicated: datm chamael.nAoneed also gxists for a coding

In sonme prese t e 30

o oo P oo ruchasal A caivd SschRP| e GREOkh IR SOMBHIAQRLARIR Bng®)
who transnit daseheme Hot sverlapimpstie. rafidom aecessahannpelewithadontralchaginels.
utilize - fixed allocations of comrmunication resources and-all ow the _

Commntcagone (O SOMMARY SR hE ITRTON ™ e

_ :Aecordingly,_ the present invention is directed to a random access .-
channel for packet. data services in a wireless cdinmunit:ati_bns svstem' that
-substantially obviates one or more of the problems due to the limitations

o and dlsadvantages of the related art. o
20 Additional features and advantages of the invention will be set- forth'.' |
| in the descnptxon that follows and in part will be apparent from the -
descnptlon, or may be learned by practxce of the invention. The ob]ectlves |
~and other advantages of the mventlon will be realized and attained by the
_ 'apparatus particularly pointed out in- the written description and clanns of
25. this appllcatlon, as well as the appended drawings. |
'To achieve these and other advantages, and in accordance with the'
'purpose of the mventxon as embodied and broadly described herein, in a
digital communication system for communicating digital information, the
| -'dlgltal commumcahon system having a forward link and a reverse link, the - |
.3_0. : mventlon is-a system for commumcatmg a digital data packet The system'
of the- present invention comprises - digital transceivers for sending ‘the
' .' dlgltal data packet ona random access channel over the reverse link and for -

| recelvmg the dzgltal mformatton from the forward link. The system further .
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5. . s?’&%ﬁgﬂwand in part i cular di gi tal cel | uI ar syst e nRCEHHSPO6IIA
cellular, = however, no capability exists to provide for. conmuni cation
of data packets fron1 many- bursty users. 1n such systens, efficient-
support for. - connectlonless dat a servi6es requires changes in the
access net hods used on the radio channel and in the |and network.

Therefore, a pgpipries §l%fy1 Bhsé SR4leon t&ﬁ?&@sﬁﬁg%eaﬁgﬁhl aa?ar'pskkéth% the -
can .share comruni-cat 1 on annel ‘resources am)n? a | arge nunb

bursty packet rdad@muscqess Cétanneh&mmgtm reverse linkaand Lfnprswdmgtthe digitahd
for t f teh h
10 access chdmiharEHRN 88 88 dobiard MR ufiedih' B8 QiEAT leiisieds Rake L

coding - . sqagke sé?ﬁice%Qubﬁslbiﬁﬂté faridém akéess UhahhePand hﬁefewdﬂm:@qaess :
-channel -and - . a schene for. qverlaying the random access channel with- -
control channgredom access channel. -~ . SUMMARY OF THE | NVENTI ON 15

Creonel P pongep ootk “Bhbat ' In lr SFRE | BohBAIOMER S5ktem, das.
subst anti al | y cobvhahicatinge digxmrmfofmhtionprthbl digitalueoimmbhRcation lsybieans.

and di sadvant ages of the'r rt : Addi ti onal features and
advant ages of haying aerva th anga "s"é’@fﬂfeoluﬁlﬁ the present invention is.a method

for commumcatmg a drgltal data packet. The method compnses sendmg . :
10 - the dlgrtal data packet on a random access channel over the reverse link and _
receiving the dlgrtal mformatlon from the forward link by a number of |
 digital transceivers. The method further comprises recelvmg the dlgltal- |
data packet on the random access channel from the reverse link and-
~ sending the digital information over the forward link by a dlgltal base - ;
15 statron, ‘wherein the drgrtal transceivers make packet servrce requests on the
| - random access channel and thereby share the random access channel
In another aspect, in" a d1g1tal communication system for'
com_murucatmg__ digital information, the digital communication system-'._
' having a digital transceiver and a digital base station, the digital transceiver o
20 having a bandwidth demand, the present invention is a system for' _
communrcatmg dlgltal data packets The system of the present invention
compnses a random access channel and a dedicated channel for
communicating - the dlgltal data packets between the digital transcelver and _
_the digital base statxo_r\ The system further comprlses a processor for'_, -
25 switching from the random access channel to the dedlcated channel if the
bandwrdth demand exceeds a first threshold level and from the dedicated - |
~ channel to the random access channel if the bandwidth demand below a
second threshold level and/ or if the dlgrtal transcelver is hlghly mobile, -
| frequently movmg from the coverage area of one base statlon to the
'30_ - coverage area of another o
In yet another aspect in a dxgrtal commumcatron system havrng a
. broadcast channel for communrcatmg system mformatron and an access

| channel for makmg access requests, the system mfor_mat:on mcludmg §



in the d ri nthat follows andln part will be apparent fromthe
descri pt ?@ﬁ%&mﬁay be | earned by practice of the inventi FET069 W ect i ves
and ot her advant ages of the i nvention wi'll be realized and attained by the
appar at us partlcul arly pointed out in the g/rl tten.-description and clains of
25 this application, as well as the appentled drawi ngs. : : 'To'

achi eve these and ot her advant ages, .and in_accordance W th the

pur pose of thpmmgentessngeaﬁtmnﬂxgitaéctomrduhma&xdﬂwsyktmrmbhxdlhgrepiurah rmf
ty

di gi tal conmupicati.on s eﬂfor com‘runb a@ ng d‘h% é}ﬁj i nformation, '

digital conmmu iagﬁf?‘éfﬁrss §‘El'e ARG 7y SBERIHC NG £P Pé"’%eé'\?e‘Pgs“F‘Pﬁk‘s fhe

30 invention | t

System o Oneysem RICRAlcal B AlEN e atel, 1 v Bh he Pibsent

sendi ng the lnventmxgl taalcodunannad;irg tmnsremmddmmcaamgtﬁmenpllummy ofie
reverse 1i i.tal information fromth

For ver d 11k, PAScSlare initipfines 2 Packstosrdigsoreducst, Teqaests' 8 searcher

PCT/ US96/ 0693feservation on the access channel, and sends the digital @ata gack&OHPét' ges
a digital base station for receiving t he -di gi tal data packet :

random accessTamdomencdessichannek usingsthe speeificdongr c@daen dprrgspondifigyto the
et SRS e Al L S 06
5 random accepstesll@bifprises a base statior, irRNedidg adpReslity bp seafblﬁté and a’
cormunl Caid O”cbn?éohgin f01]c loorcatmg a free searcher from the plurahty of searchers and for
sending to the free searcher ._the specific long code correspond,mg to the
' communicatirtg transceiver. Further, -the base station assigns the free .
- searcher to the cOmmﬁnica'ting"ttaneeeiVer and receives the coded digital
'd_at'é packet ffom the communicating tra_nsceiver over the random access

15 channel. The plufality of transceivers share the random a‘ccess. channel.

o In all of the systems and methods descrlbed above and in the
followmg descnptxon, the digital data can be commumcated over the dlgltal -
cellular communications system  using code division multlple access
'(CDMA). CDMA is a .spread spectrum method of muiltiplexing

20 - trahSmissions by encoding the  transmissions so that they are eech o
d1stmct1ve CDMA mult1plexmg permit ‘a larger number of transcelvers'
(i.e., mobile telephone units) -to communicate w1t1'un a commumcatlon' '
‘network than would other wise be p0551ble thhout thlS spread spectrum_
technxque | _ _ _
25 It is to be understood that both the foregoing general descnptlon and
the followmg detailed descnptlon are exemplary and explanatory only and
are not restrictive of the invention, as claimed.
‘The accompanymg drawings are mcluded to provide a further'
: understandmg of the invention and are mcorporated in and. constltute a
.30 part of thxs specxflcatxon, to 1llustrate the embodiments of the mvennon,
o . and together thh the descrlptlon, to explam ‘the prmc1ples of the - .

mventlon



comunj cating digital information, the digital corrrrunl cation system .

havi ng a WOPAT0I21-i nk and a reverse link, the present mve‘?ﬁ'lr' 606938 net hod
for communicating a digital data packet. The met hod conprises sending 10
the digital data packet on a random access_channel over the reverse link-
and . ° receiving the . digital i nformatronsfromthe forward - l'ink by a -

nunber  of ~digital ve 0 her _conpri-ses recervrno
the digital . data ;ﬁaﬁﬁfﬁkﬁé@lfm&ﬂf@ %{:M ﬁ)Glﬁ t he reverse
link and - = -sending the digital -information over theforward link by a

digital base 15 stﬁtleamfeeebsjnegtst hehdadivhata %et rﬁ%‘%ﬁﬁﬁk%ﬁl'

servi.ce requests on. the SS .C ere are o
random accessgﬁ‘ﬁ‘&ﬂﬁéﬂ‘-’m apparent ffol‘hﬂ%gﬂ?é]re ip ‘Q‘hs%F tarth bglow when

gom‘run: caty ontakest Ancohjinction WithM ke ideaivings @Uhﬁh liké Qéféﬁém@d&aﬂa@tets
igital comu ste transcei ver and a
digital base gc:teéﬁfxrfor{%go&%nglgl “FPH&E@%? éﬁre Wravi ng a bandw dth -
demand,* t he presenFigureéentisod stﬁeﬁ\a%ésbeéﬁvfi@rﬁl of an exempliryaiomdledtainiial -
dat a packets The system of the present invention conpri'ses a random .

access channefelgphione ggsteant ed channel for communi cating the digital

data packets bet weggg&,fgt Ai;gi Lalschéx%'aﬂte NEtvRW o thet 2)%09&% t°2hf’€%’%?‘?5m |

station. The system Her ™ conpri ses processor

t he randoro acmvﬂix&mmﬂlactmdmedw&hcmeeplresémnutentfort he - bandwi dth
dermand exceeds a |rstéihreshold l'evel and fromthe dedicated
channel to the randiBHI%

second threshgl gaﬁgrOmﬁﬁeéercuarnﬁéieaﬂa%t fledicABaC ehifthel Fob! %Ueﬁsm%ke .

frequently no € coverage area of one base station to .
coverage ar eacommunications in accordance Mntl’ythe pmstehennaetmn inadigital
comuni cat i on. syst havi n

t
system i nfornmation éﬁl‘ﬂrea g&%tggtes a {-0{!&; ﬁgfzc%ﬁ?‘ I?Fﬂr ’gg?: §er‘é]t}é€]fs-:
the' systelsi npackay/Paging'Chusthely |

Flgure 5A and Figure 5B illustrates the structure of the forward hnk
Packet/ Pagmg Channel in accordance with the present xnventxon _
Figure 6A and Flgure 6B illustrates the structure of the Packet |
' Subchannel of the Packet/ Paging Channel of the present invention.
20 Frgures 7A-7C illustrate the half-frame structure of the Packet
o Subchannel of the present invention. _ _ ' '
Frgure 8 shows the structure of messages sent on the Packet
Subchannel |
| Flgure 9 1llustrates the synchromzatron of a random access channel-. "
25 for Reverse Packet Channel) in accordance with the present mventron
o Flgure 10 1llustrates the structure of transmlssmns sent on’ the-.
Reverse Packet Channel of the present invention. . _
F:gure 11 illustrates the message portlon of a transrmsslon sent on'-
~ the Reverse Packet Channel of the present invention. o
30 o Fxgures 12A-12C are flow dragrams 1llustratmg an exemplary mobile
' station searcher management scheme in ‘accordance wrth_ the present

~ invention.

iS:3 Schamasic qverview of theIprPSafwitthingbegween
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7 paf! 657 Pﬂ?ssages the digital comunication systemPEEPSW06930a - -
pIurallty of . transcei vers each having a speC|f|c | ong- code, the -
present:inventionis a system for communi cating a digital data packet.
In the system of the present i nventi of, .a communi cating transceiver.
from anong the pl urality of 5 ‘transceivers initializes-a packet service

request, requests aFipeRésNSA-13E aré efwvmgeamermhbeaﬁagesﬁ Shapaty busd

sends the digital data packet .over a - random access channel ‘usi'ng the-
speci fic | ong ¥ationcsearchssnaanggement escheme donaoenrsianicagwithartbee pvesento.
obtain a codedi q ;gﬁ dat a packet. The. system conpri ses ‘a base

station, incl ué‘ I'ng a urall'ﬁbof searchers and a 10 controller for -

| ocating a free searc HAESCRIPTION: OFc THE FREFERRED

sending toghe free sear cher the SDEMB'GDIM!ENW corresponding to the
comuni cating transceiver. Further, -the base station assigns the free

searcher to the communicating transcel ver and receives the coded digital
data packet fromthe communicating transcei ver over .the random access 15

channel . The plural ngergéc ﬂfgﬁiv}ieﬁé rﬁgé‘ée r{)rheetaﬁmtg)o'th@ ;%Fe%%n?h&{lge\{rsw g

In all -of the systens an descri ove an
descri ption, témbodiments d&tthecmehﬂonpmm e of whivh abe illusirh®ld in the

E?:B'M‘f\i o _ﬁ&&“&cﬁéﬁ%&%&? AR . RIRE PasHIble TheAe Refepence numerals -
transmi ssions Wﬂl %%d%r&@ﬁx&dt%@@rﬁ%%t&&féﬁ&t tHers%l‘né""Bf" hﬁ@ﬁﬁrts |
' In.accordance w1th the present invention, in a digital communication '_
system for commumcatmg_ drgx_t_al information having a forward link and a -
reverse link a system and method are provided for cemmuniCating"digital
15  data packets The system comprises digital transcervers, for example, mobile
cellular telephones for sendmg the digital data packets on a random access' _
channel over the reverse link and for recelvmg digital mformatron from
- the forward link. The system also comprises a digital base station for
| receiving the digital data packet on the random access channel frem the
20 reVerse"link and for sending digital information over the forward link. The
| -dlgrtal transceivers make packet service requests on and thereby share the '
| -random access channel
'L SYSTEM DESIGN
_ A, Applrcatlons s
25 An exemplary embodiment of a terrestnal dtgrtal cellular mobxle i
; _telephone system in which the present mventmn may be embodled is
illustrated in Figure 1 and designated generally by reference numeral 100. . _.
The dlgxtal commumcatron system illustrated in Flgure 1 may utrhze o
TDMA, CDMA or other drgxtal modulahon techmques in commumcatxons
- 30 between the remote user units 102, 104 (which may be fixed or mobile and
o may also be referred to as moblle stations) and the cell—srtes (or base statlons). o
- 108. “For the remamder o_f this description, the terms “cell-site” and "base =
" station" will _.bo'th'-be.' used"__-'.to refer to terrestrial transceivers that

communicate over-the-air with remote and/or mobile units. It is not



d| stlnctlve CDVA rrultlpl exing permt: a. Iarger nunber- of transceivers

(i.e., nmoWOI%EBT®Pephone units) to communicate within a colF4PIBH )
netvvork than woul d other w se be possible w thout thi's spread spectrum

t echni que. 25 I't is to be understood that both the foregm ng
general description and ~the foll owi ndOdet ai | ed description are
exenpl ary and expl anatory onIy and are-not restrictive of the
invention, asigleAtE8 however, that the pheAt AR/ERIY B lidkited 16 TRtk gyekéiﬂed
to provi de a further - under st andi ng of the invention and are

i ncor por at ed andahusdorellisitese Celltdar systemsfinlarge cifies may:have nliturldseds or'

illustrate the_ enbod t 0 h W the . .-
description, o‘é%dim?f]mgq tF&(?ﬂ??'ggqg? q'}\ﬁlemany é“?ﬁﬁ{%ﬁ ?@% Wedrpy less,. :
96/ 37079 - the present system is not limited to mobile tele ggones Rﬁ/wﬂa@@ﬂsed -
8 BRI EF" DESCRI PTI ON OF THE DRAW N

features, 8bj é@tlgterﬁﬁﬂn%ﬁiv%rft’@ée?oﬁiﬁloﬂh@elbkléé(Sﬁf“mpmf@ﬁWndWlFﬁ 104. For

Pgﬁgg‘el L“’Lgnf‘%ﬁ ‘ia’i& Jc@@%ﬁﬁraq\g@%??oﬂ%ﬁﬁ Hﬁpéw eﬁlgﬁtr A \fnﬁhﬁg'lﬂ‘%r‘gﬁ? By 2

rawmngs 1n erenc

| dﬁnt ify corr %Eﬂdrﬁhc?gédeﬁé‘l dateg hﬁdt/oﬁwducdwecmmumcatmns betwedri gonre devigea
schematic overview o n. exenpl ary npbj e cell ul ar t el gphone; syst em
Fi gure 2 is a1§cﬁ|é?ra¥‘|"idt¥\ger4ﬂ VR Q}‘f’“t:*\@&)rsé%@gg 810 s@%‘cﬁ@ﬁeﬂs the” data.

Transnussxons from the cell-sites 108 to the remote user units 102, 104 are
10 * sentona forward link 120, whlle transmxssnons in the opposue direction are .
sent on a reverse link 130. The cell sites 108 are coupled to the sw1tch1ng _- o
| station 110 via backhaul 140 or- may be linked to the sw1tch1ng statlon 110
n over-the-air. o - o ,
- An example"df such a use would be a "company thaf has 'many'-- .'
- 15 vendmg machines throughout a wide area and that needs to momtor the
| requu'ements of those Vendmg machines. The vending machmes could be
o equlpped with a digital cellular transceiver 104 that can send and receive
data to and from the switching station 110, including whether the macl_une-“__
is empty,'which s_lbts are empty, whe_thef the supply is tunnin'g low, an_d |
20 whether 'the ‘machine ‘has 'malfﬁnct'ioned-. " In such an appl_ic_atioh-, the
" ..vending machines would not ﬁeed to communicate'large amounts of data
~at any one time, but rather only short packets, such. as status reports and. : R
malfunctions, and then only sporadically. Wxth many vending machmes ' |
. needing to commumcate data packets to the sw1tchmg station 110, and v1ce. |
25 versa, it would be. inefficient and lmpractxcal to have the vendmg machines
| 'commumcate over a dedicated communication channel, in which system'
resources’ would be dedlcated to each ‘vending machme that requn'ed'
channel time. _ .
A more efﬁcxent approach is to provide a random access channel over
30 which the vendmg machmes can commumcate with the sw1tchmg station
110. Wlth a random access channel, the vendmg machines could request' o
: channel time only when they need it. Because the vendmg machmes '

reqmre channel time only mfrequently and bnefly, hterally thousands of

characters .



10 reservatlon in accordance W|th t he present i nventi on. ' gure _
3is a scW@MET% over vi ew of t he process of .swi'tching bet MWS%’“‘”%\ random
access channel and a dedicated channel for reverse link - communications

in accordance with the present invention. Figure 4 |IIustrates a | -

Long Code Mask used on a forward I'ink 15 Backet/Pagl ng Channel .
Figure 5A and Figure 5B illustrates the structure of the forward |ink
Packet / Pagi ngvehdimg| machimesocaiddc shavet b sifiglerandom iaccess channel without
Fi'gure 6A and _Fiqure 6B illustrates,the,structure of the Packet '
Subchannel “of StETBLiESat s CABIIG, dBF tonEie FaBHRIR acoesh Fiapnel peing
Fi gures. 7A- 7Cpiy i,ustrate t he hal f- frame structure of the Packet.

Subchannel of the present: invention. ' Figure 8 shows the

structure of rressagﬁasoﬂ'entapphaabenmchémh a rar8ldmhacoess channel on a dlﬁtajur e
9 illustrates t nch oni zatjop .of a ramndom,access _ch

Reverse Patkef® q‘ﬁ 15 e ol tﬁé“?@e@eﬁ[ﬁ Fn&er‘i‘t"%ﬁbé reports

Figure 10 ill liﬁfdrﬁmtoﬁ *b%cﬁttwstdtsﬁa@hef " EAERI QDS nfugstt kédp_ tﬂ&e dlspatcher
Reverse Packet Channel of the present invention. Figure'l

i11ustrates. tlapprisachgiorpexampile,opf- athsreahsnloemnnsem availability Iﬁéld?@wﬂfse -

Frow di agr ane Trer FeBRaRE Bor sbURR LAY wil the venaing BeFERe GarhiE, Acky

management sclhabp rhisteesiafiaticateWith thedispateleer, but only Withtda®® packets it
96/ 37079 _ : PCT/ US96/ 06930
10 are sent sporadlcally Accordingly, in this example as well, a random access -
channel_ would more effrc;ently serve the communications n_eeds_ of the
taxicab' fleet and dispatcher than would a dedicated -data channel..
a Furthermore, the cabs could be equlpped with a vmce/data transcener SO
_ ~ that they can communicate by v01ce with the dispatcher when needed and
15 send and receive data from the dlspatcher Communicating both voice and
| ~ data over the same system is made possible by the use of a dlgxtal system, for
_ _m such systems both the voice and data transmissions are in digital format.
~ Therefore, in accordance with the Ppresent. invention, a system for
| -commumcatmg short dlgltal data packets over a random access channel is
20 provided w1th1n the system 100 of Figure 1. An additional feature of the
o 'system of the present mventxon is the ability to send digital data packets
over a dedicated data channel in the system 100. To facilitate sending drgltal_-
' 'data packets over the random access ‘and dedicated channels, the present
mventlon mcludes means for switching between the random access and - L
25 dedlcated data channels, dependmg on. the bandwidth demand of the user
| _'(or_ mobile unit) that 1s commumcatmg data packets. The details of the
_ ‘present invention, including the means for switching between the random -
- access and dedicated data channels, will be described in detail below. o
While épplicable to any digital communications system, the system of
.30 the present 1nvent10n is partxcularly well suited to the use of CDMA'
' techmques In a CDMA system, a "User Specific Long Code" is used to
- encode data and vmce transmxssrons sent over the system. As used herem, '

the term User Specrﬁc Long Code (or Long Code) may refer to a general_ i



9 _' o Flgures' 13A-13E are flow diagranms illustra

t I ar -
base  WOS6BATI7ON sear cher managenent scheme in accordanc‘lecqglléagﬁmgﬁgngresgnt.
i nvention. ' DETAI LED DESCRI PTI ON OF THE. PREFERRED 5
EMBODI MENTS - : Reference will now be nade in detail to the - :
present preferred. - enbodi nents of theld nvention, exanpl es of which are -
‘illustrated in the 10 acconpanying draw ngs. V\herever possi bl e,. the sane

ref erence “%k@ddﬁng code'ubdd #6r EAGSinGr@ahRitkidrise Theuisagsf Wser Spegifico

the sane or accordance wi sent

invention, i rl_.omgd(bdeslrscmlspreadcapeaimm techpigre: Ryr W, ‘%%H?&PPHQV%C& tal .
i nformatlon having,_a forwar k and t '
met hod are prEANSIRIESIORS 318 r?ﬂlfﬁ?‘ga‘?lsﬁﬁh(ﬂ BylaP'als %Sgﬁg‘gt %ﬂé;g% r?t gyﬁTﬁlremgﬁgt em

~conpri ses. di gt efrSm tHak of 6tihar eserstohius, User Spreificlang Codes |
t el ephones, qgr@sen&i%%%g dlrgr;l tal data packets on a random a

‘channel oger dree’ rmamssef ldenhf)ang cmq SYStem| %eﬁgff‘al“gmaab’ ‘ﬁ?f%?ﬁﬁﬁxi’fﬂl}‘gm
the fi d il k Th i f
r e§EI \?Ir \rllvgr t hett ansarese?ét&ﬁﬁéa 3 Hﬁhéfr angat‘3I & diftndater isaks, 00 1 of

om access channel from the 20
reverse |link and f gk &RPEdRA méreiﬁ aJserrsp:e—crfm Long Cadestdre selected gueh that The |

(rj:aglj:)ﬁ: azggngéy\ag;hngre %&E%ve?%&ﬁq questsqub Al h?%%blbnsgh%(?ethe |
: C are’ uncorrelated if the result of exclusive-or-ing them results in an equal |
10 number of 1 s and 0's when statistically averaged. For example, the L

| followmg are orthogonal 0110 and 0101, because 0110 XOR 0101 0011, i.e., o

an equal number of 1's and 0's. Long Codes generated as temporal shifts of
"max1mal-length shift register sequences are an example of a means for' N
producing uncorrelated codes. The Long Codes are generated such that they -

15 have long periods; i.e., the pattern of Long Codes repeats very mfrequently

- For example, if a Long Code is 42 bits long, the perrod will be 242.1. Because.
data sent by one of many users ‘on the system must be dlstlngulshable from |
all other users’ data, the Long Codes must appear totally random, so that- . '
: two users will not have the same Long Code. A.long penod for the Long_ -

20 Codes, such as a penod of 242-1 accomphshes this goal, because with sucha -

" long penod the Long Codes repeat very mfrequently In practice, then,
having such a long perlod the Long Codes are, on average, uncorrelated__
over one mformatron bit time. The use of orthogonal Long Codes is well-
known to those ‘skilled in the art. ' .

25  In accordance with the present 1nventlon, a searcher and a
demodulatmn element in response to commands from a controller unit,
acquire and demodulate a user s information sxgnal A searcher element 1s-

a sliding correlator receiver that contmually scans a time domain wmdow _

m search of a partrcular user’s 1nformatlon signal. In a system wrth -
30 - multiple demodulatlon elements, a searcher element may also scan a set of
 time offsets around the nominal arrival of the srgnal in search of multipath -
: signals that have developed Typlcally, the controller dxrects the searcher to -

scan the received signal from the base statron antenna and correlate the :



A Appl i.cations 25 . An exenpl ary enbodi nent of [ aI

di-gi tal N0 96(37639 nobi | e ~ tel ephone systemin which tﬁdlgé%@éﬁo

i nvention nmay be enbodi ed is “illustrated in Figure 1 and designated.

general Iy by reference numeral 100. he digital conmmini cation system -

~illustrated in Figure 1 may utilize DVA, CDMA, or other digital
nmodul ati on techni ques in. comuni cations 30 bet ween the renote user uni ts

102, 104 (whi. C.J}cgﬂBédbEr il W ithr amahbhm N spreadinggequencerdor diang &pde) a
m)bl |l e stations

nd the cell-sites (or basesatl he-
remai nder of assosiattsbwitlpei particular hlE trangm! ?Ft Cé\ﬁeﬁ}?d“ @5Sé\0p§em'éﬁhnfg
station" will both be.us h He&l M&hé 'rrhat
conmuni ¢at e _o?R;’f'F elatars for ﬁ%sﬁrrpgfsg ré WelCkAGwh tb%hosé skile@!i al

ean/o nmobi | eunlts i S_not
.96/ 37079 " In one embodiment, illustrated in FIG. 2 demoqielﬁwsg %@@C
10 ~.intended, -however, that the present |nvent|
cel lular st ams permameathhuassigne ||t03|{9é?§lv?:e§‘|5ﬂaj? 2 lstg%iﬁg/%gcregsg'

cities may have hundre o} Bihetiors eg&s@eeﬁ 2 dfhe
many cel | -si tBQgﬂﬁf Ngégftaﬁcess ahd &awﬁgg%?ggent syst em| 3 n‘&m i Eed
to nobile tel gpheosondR aéatchmss 3wmszaaN 3nay bej ansigiesh 38g: dgsassigne

-posi tion cel lul ar communi cat i evi ce anbh r
transcei ver 1demodnlators 2004- g@&;tas re&ﬁ’i‘f%ﬁh& c%ntroll&r ﬁé %onﬁnﬁﬁidat@@

n-or |
receive data ang{_ ?ﬂte AreRcAONBH3I 0al | Gaserally )@ searcher 1siaszugeed to seanch for he
bui | di ng and &Y

W|tC|ng station 110 that col]ects the data. ,
10 a User Specrflc Long Code only when the user (or transcerver) initiates a_
| data transmlssron sessron The searcher to demodulator assrgnment |
~ scheme, whrch will be detailed 1ater, enables relatrvely few searchers to -
'~ provide servrce to potentrally thousands of users.” It should also be noted
: that demodulator elements 206A—206C could also be assigned, preferably also
15 under the control of controller 212 to. receive signals for purposes other |
" * than those listed prevrously | _ ..
| Ina CDMA system, each transceiver has its own personal permanent
' Long Code, and each cell site 108 has searchers that search for transmissions -
.. using specific Long' Codes. (Long Codes need not be permanent however, as.
20 'they can be. dynamrcally assrgned by the cell site 108, generatmg a pnvate -
long code.) Although a user can transmlt data at any time, for the data to be
received by the cell site 108, the cell site 108 must assrgn a searcher to the -
Long Code correspondmg to that user's transceiver. As noted above, many
users (perhaps thousands) may be attempting to transmit data packets to a
25 smgle cell site 108 via a random access channel ‘With so many users, if each.
_ " had its own personal searcher seeking only that user's Long Code, the
-system would require hterally thousands of searchers to handle all the
'~ users. _ _ |
| Therefore, in the present mventlon, ‘each user must ‘be assrgned a.
30 searcher before data transmltted by that user can be recelved by the base
o statron Referring to Frgure 2, when a system user 202 has data to send to
. the swrtchmg statlon 110, the user 202 makes a packet data transrrussron

. ,request on a standard Access Channel 204 whrch serves the system on the



Transmi ssions fromthe cell-sites 108 to the rérmté -user | 104- are 3

_é?keifhgﬁog?gnﬁmrmard I'i nk 120, while transmi ssions in tﬁgﬂg%%85|t%

d _ © sent on a reverse link 130. The cell sites 1 '

FouELed to the swi tching . stati.on-110 via backhaul 140 or- ng8 gée .
i nked to.the switching station 110 - 18ver-the-air. | Y An

~exanpl e of such a use would be a conpan
y that has many 15 vendin
machi nes thr Og&t?g% 1fRVdE, BoRR thedusdrgt20nerrshe aeltosite dP8¢ halthoug (t’\ each

reqU|renents se .vendi-ng machi nes. Th
Sgg :a p{)gdavmdt PAa;cdssgChahnebIZMl limrthe ﬁe!ﬁ@@élh?grl\{??gg} I{]%ggta%@ﬁ g'éor{%o ’rece| ve
n romthe,.switchin a aeelcdnm
:A;etegte)t yi hvvh| aer; P02 has a-PHgh; mﬁggﬁ &*ﬁﬂ*&?ﬁ% d??“?ﬁ?ﬁ??*f]gl\}v andg](zao
| rthe mMehidg, Ransi bHVBE thonedess| Chanum 204 'aao@m lmmwccﬁ%"ha"“‘

vendlng machi nes ‘woul'd not need to co
2"y ot nemneatver 2066 oy cohant o SveipsL BT SR e,

| f
e L g”i . Faﬁinﬁdﬂ,égg@,,\ggfé‘gpgﬁé&&%'t)t QUi itém08 beadl agtemnal20fethat is

S'to t e swtching station 110, and,vice:. o

e 1 i ki nnqurael e et ot B BRI
I i Y

required cha
provioc'e rendi SR A08 W ey eris SRR ERCNCRIR SR e
communi Catﬁ)e Vtﬂ&nﬁé’ﬁvéWZﬂGBl nghet aserd02 is assigned (e ghBWCh' nistg

'-tcﬂggnﬁleed i endi ngeancggsrjsl &%%m%ﬂgbﬂagﬁ?ﬁg:t ~ channel- tine only when. |
| nfrequent| y. and br iggf! -é{serJ 2@?&?\&*\%&@@@%E@tsalobverect]hje r:cccegg rl(Elﬁalanellrrt% ?ﬁ'é v
' - paging/ random access transcewer 206B requestmg that a searcher 210 be.
_ assigned to the user 202. The transceiver 206B sends a signal to a controller - _
| | 15 212, askmg the controller 212 to locate a free. searcher from among the |
‘available searchers 210 that can be assrgned to the user 202. The controller _
: 212 exammes the. searchers 210 and locates a free searcher (i.e., one that is

not presently asmgned to another user) from among the searchers 210. Once o |

the controller 212 locates the free searcher, it assigns the free searcher to the R

20 user 202. In the cell site 108, which has a priori knowledge of each user's
" Specific Long Code, the transceiver 206B sends the user's 202 Long Code to
the controller 212, which relays the Long Code to the free searcher.
The free searcher assrgned to the user 202 can now begm searchmg for - "
. | data packets transmltted by the user 202.. The free searcher, however, has no
25 information on when ‘the user 202 will transnut data packets. The free
searcher, therefore, snnply begins searchmg for 51gnals ‘encoded with the
user's 202 Long Code. 1f the free searcher detects multlple signals thh that
user's Long Code, the free searcher is thus recelvmg multipath signals and
' treats them accordmgly, e. g .,.combining those signals to maximize the
30 effecttve 51gna1-to-n01se ratio for the user 202 as described below L
. | Accordmgly, the umqueness of the Long Codes is used by the cell-sltes ;
- 108 to identify’ and- explmt multiple propagation paths usmg a srgnal -

combmmg method When a srgnal is sent between the user 202 and a cell— = =
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11 . VOEPHE® machines. coul d share a si ngI e random ac REILOHAL|

Wit hout " significant transnission del ays due to the random access -
channel being .~ busy. ' ~ Anot her _application in which‘a random
access channel on adigital 5 cellular s}%tem I s.useful would be V\/nere a-
fl eet of taxicabs reports ~ .- information back to a di spatcher Each

taxi cab nust Isitep108)ethei sigaalcwall likely takarses'erhl propagationl pathsf resdlangah S
| ocation and availability and .nmust - rrpnl tor requests. for servi c A@h
with the vendiSgyerAlcYRIAIOTE @i the samengignal ariuing at dhe celiraitn 468 2t light

di spatcher, buyj:¢@ d e

Accor di ngly, :alfﬁg‘%ﬁs(t exaég matwﬁléﬁ%&g?ﬁ %%%%rgs@?néxa%@[%%g%l%ﬁ_ %f :
more effici entﬂeﬂesmdvefftﬂsmldmgswn othérostsuctaseisbetwdenethe transmdttealand thet

and di spat-cher than uld a dedicated_ data,channel . Furt hermore, .t he
cabs . coul d°be r@&%ﬁ”ﬁﬁ%%ﬁwgaa meeérfd&f’agf‘%%rprs

comuni cate byguqi t d
recei ve data. f‘%acl)t?n t(i ﬁ *WS. %ﬁg?ig %oerﬁ%g%? \ggﬁghﬁeﬁgﬂﬂlssg?ccea}gnd%ﬁﬂ the
over the sane isgn&mrsslmrsmfquousm frioen itiyosehaf other mfsezs ngnSeQuently;, dhe Céu.r

Formm ™" oM V0B ¥ ohBE A BB et RS 0B ThecbAriiat S oot

system for . mte:‘é@%%b@@beﬁlﬂq{)} othér h@érsda‘l‘ﬁe R@Hkﬁfté 108 usin 1g ansignal
access channel. provided wi tthin the system 100 of Figure -An

addi t i onall0r ea&mnblmhgt method, Ca!syekerthgfmﬂfépkr sigoals fioperthieopne g1sen@nd

0 L0, S oo 38R oy B o i o d sl

at the receiving antenna 207 and by preventing the multxple paths from .

combmmg destructn ely (i. e, out of phase). Signal combmmg methods are-
well known to those. skllled in the art. |
15 " Thus, the user 202 must obtain a searcher assrgnment before the
- transceiver 206B will receive data packets from the user 202. As a result, B
because each system user does not have its own permanently assigned and
: uruque searcher, each user need not have its own personal searcher, thereby -
| reducing the number of searchers 210 requtred at each cell site 108. There
20 'need only be. suff1c1ent searchers 210 to handle the ant1c1pated user load on
~ the system, which is a function of the anticipated maximum number of
 total data packet users that will attempt to snnultaneously send data packet
:-.transmlssxons. If this maxrmum_ number of users is exceeded i.e., all
channel(s) for commur\icatirig data packets are busy, any user that receives a.
25 busy signal will be placed ina queue to be assigned a free searcher. The user "
202 does not have to place a request for the free searcher each time it has
data to send. Rather, the searcher. reservatlon scheme of the present
; mventxon w1ll leave the free searcher assrgned to the user 202 between data
| packets sent by user 202. The searcher reservation scheme of the present

.30 mventnon, which uses a pnonty assignment algorithm to handle"

for each f the useps, fransmitfings, -

; outstandmg requests from users to reserve a searcher, will be described in-

- detail below.



data packets over the random access -and dedi cat ed chann

|nventlﬂgygﬂfd7 ydes neans for sw tching between the randglrﬁrglég% 9g6esent »

dedi cat e ata channel s, depending on the bandwi dt'h demand of -t he user.

(or nobile unit) that is communi cating data packets. The details -of the -

present invention, i ncl uding the . ne
| | ans f®6 switching be .
access and dedi cat ed data channel's, will be descri bgd |$1W§2?a|t lheb(raa(r)\\clivom '

Wi | e appllcableto an i.t.al |
1Rl S I SRSk R B A e g
encodeqdatsa (élpc}‘?e gcgwc%e ?ﬁﬂ?&\%ﬁ?&ﬁ%l Sorrd @dler PRI B
the term Useéffﬁmmyfobthmtrgnsmw@qrbanéem oyer g ?ﬁén%. Mpofrerised sloeésﬁ' n,

WD 96/ 37079 to a general .

12 spramarmyenhlesio a9 of Bk Fn%e‘t‘ﬁa*ﬁé“r}f?;‘.‘%%s ‘“Tﬁ‘é“ﬁg“‘?}"@m“”
5  syb@h, PAGhimant thrushold gueer leneleexistsglar wavmeﬁ“ﬁté"y}siat a’

and. v0| ce transm ssi ons are alter

user's data &Whemithe power leyebof @ grgnﬁggall%ggpqvp tﬁaWrtegﬁpfd)leiJel Qe ell-

~ ot her user S.

Thus, User rrSpec o Wil B S o :éad ®we dﬁtz{?&?ﬁ%ﬁfg irddatai Togs. ng)mth;e ether
-.‘;Lez.“f. Satﬁng*asd'ess\eﬂsgrzsfgﬁ* =+ sl iy i, A,
one nodul ati cthreshald| POWEE e\rg\]o thg g g gérll interferb QX ith! Sthéicﬂghelsalbadgover -
' , 10 transmxtted wrthm the system, also resulting in data loss. Accordmgly, it is
not. only desrrable, but 1mperat1ve, to control the power level of srgnals e o
being transmrtted over a commumcahons system :
‘Various power control systems are well known in the art that are -
. compatrble with systems that communicate via spread spectrum technlques, -
15  suchas CDMA Two such systems are disclosed i m U.S. Patent Nos 5,056, 109
| " and 5,257, 283 whrch are a551gned to the assignee of the present invention.
In those systems, and with reference to Figure 1, cell-srte 108 transmrtted o
signal power is ‘measured as received by the remote unit (e.g., reference
".numeral 102 or 104), and the transmltted power is adjusted at the unit in an |
20  opposite manner with respect to increases. and decreases in received srgnal N
- power. Additionally, a power control feedback scheme may’ be used. In that
scheme, at the cell-site 108 commumcatlng with the remote unit 102, the
transmitted power from the remote unit 102 is measured as received at the
_ cell-site 108. A command 51gnal is generated at the cell-site 108 and -
25 - transmrtted to the remote unit 102 for ad)ustmg the transmrssxon power of -
| the remote unit 102 correspondmg to deviations in the cell-srte 108 received
signal power The feedback scheme is used to adjust the remote unit's 102_ L
transmission power so as- to arrive at the cell-site 108 at a desrred power -
_ l'e.vel ' ' '
30 - In CDMA systems, for example, Traffrc Channels are provrded to
handle certain transmrssrons between remote units 102 and cell sites 108.-
Such transmrssrons mclude voice and data srgnals A CDMA system. may :

a_lso incorporate the random access channel of the present xnventron, whlch .

ccéss and 25 . - :



are uncorrel ated if the resul-t of exclusive-or-ing themresults in an equal
10 numbe™QI6B30% and 0' s when statistically averaged. Forl’@mmmt he .
f ol | owi ng are orthogonal: 0110. ‘and 0101, because 0110 XOR 0101 0011,

i.e. " an equal nunber of 1's and 0's. Long Codes gener at ed as
terrporal shifts of - ~ maxi mal-1ength shi¥ . register sequences are an .
exarrpl e of a nmeans for - .producing uncorrel ated codes. The Long Codes
are gener at ed -$¢igbed M hahliRydata J;ﬁckéeweaﬁsaﬁﬂtdaemmé&n the femoté anbBt 02 dhdf
Long Codes repeats very infrequentl For exanple, if a Long Code is
42 bits long, the cglrsites 18y |Inpaccor thheﬁvapm@ent inventign; it iseprefexabiee

of many users e be d| al | ..ot he
users' data, tﬁé ‘Eonbﬁ@%ﬁg‘%@ qﬁ§f‘f§ rb%%etgo emgf)af{tﬁaghannels ar{%
users will not thewvandbm s&ess blﬁh”tﬁre@dQ'heAuéé)OﬂLBﬁ%l@UﬂésQin the rhRd6m act@ss
Codes, such as perjod of 2[err]-1 accorrpl I shes This_goal, because with:

such a 5 gngls; makes i possiblg tovirentifypide: pawey level afindividnal jysers
practice, the“ and theéefop@i’ﬁéi@s %t’g%&s?nlke%gco%%{ql‘%ﬂeug%%{ﬂ@@el@‘)des are,. on .

average, uncorr one i nfor me.  The use-of

or.t hogonal "Long CodeAs nstedehbove, in accokdwwe witht thespreskit irecbritior, fai\dﬁb\hth
25 - In accoEﬁgance V\ﬂ;th 't he p{‘esent inventio a searcher and
denodul ati on elTEFRERRCE tp Figuphahotha mndam ascess shannel 708rand érdet‘i]lﬁ%ted data

acqui re and dergpgdnhaf 914 HA¥e. Elgrﬂéﬁr@i' tﬁh%@lsaneé e ﬁﬁﬁﬂﬁfcaﬁbﬁ%&gfns

a sliding correlator recelver that contl nua scans-a tine donain :
in search 30 a Botht theurandameaccess 308rarad |dndxeatgd3214 tharmely staanbei uded to 30

Wi O for o bRHR AR Bk T S53P ain Moy, s B4R ABpimicall
mul tipath - dataSdatdve O typaY DFAMNNRRL208, 1A 41 th/erebtaea&eﬁtxﬁaaét@r

directs the searcher to scan the received si fromthe base |
station antenn a/vg:}ﬂjvemtyeqfedqtatsngnces Thus, when a usequOZ has a large amount of
- data to be transferred to the home base 110, a channel assrgnment is
15 _ dedrcated to the user 202 Only the user 202 assigned to the dedlcated' |
channel 214 will be permitted to transmit data over that channel, until the |

user 202 completes its data transfer. On the other hand, when a user 202

_trénsmits bursts of data, it is prefer_able to have those bursts sent over a
random access channel '208 shared by many users and accessed by request -

. 20 when bursty transmissions must be made. | o
| - With reference to Frgure 3, a processor 302, located in swrtchmg
station 110, may be provrded that controls swrtchmg between the dedicated -

: channel (or Traffrc Channel'). 214 and the random access channel 208.
Typically, a switching station 110 c_ollects._cornmunication information

25 306A-306N from the respective base station units 108A-108N. The
| ‘bandwidth demand 'which' is 'in'cluded in communication information _
'306A-306N is then. utrlrzed by processor 302 to determine, by a method

o E descnbed later, when switching between the dedicated channel 214 and the o
random access chann_el 208 is appropriate for each mobile station assocrated'

30 with base station units 108A-108N Alternatively, processor 302 may
' determme that all the moblle statlons are to switch srmultaneously from _'

dedrcated channel 214 to random access channel 208 and vice-versa..
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13 QI i gnal vmth a- known PN spreadl ng sequenc%c{fﬂﬁ‘s@% Code)
associated with a particular nmobile transmitter. Methods for .inplenenting -
correlators for this purpose are: wel | known to those skilled in the art. -
In one embodiment, illustrated in.FIG 2, H¥enodul ators 206A- 206C 5 are
permanently assi gned to receive si gnal s:for paging/access,

pagi ng/ random acceda #heds ahfdafcmzhpmeht inwngiticn) s fxigtsmrethotdl héver[hehlch
correspondi ng searchers Z1Q0A-210N- be assi 8ned and desassi gned. t

0
denodul at or s ZeBetsbandwidtudewa yls;%ﬁttthat etermines, whepotha prassssary 302

over .intercon all a 0, h
Por 10 *a° CarAksaAds BEE 2020 omMiaiEEE Wik o25a) e doRoRse"
initiates a randoﬁata&céssanhmnell D08, sfreni ehe rafidons etedte chinnele208Iubagher
assi gnment eme, which will _be detailed |later, enables relatively

few searchérs Tt‘r@ffslc Charmeé\m&e s Hlusirated o the preeessr 303 maxdke dP@Iﬁér%* o

It should alsq th Q{%gﬂ,q t

al so be assi gnggﬁ: gfgei?%%?y}l& s%&e t},ﬁg;er b?c@ggtcr%u?&)% %’gﬁ% é£h o

212, _ recelmdlmldgmilcellf smte mnopehewm)t ey elther implémentdticre. thespﬁcd:essor '
reV|ousI S transcei,ver, has

Ber sonal , yper AZmay cause 4 i‘ﬁﬁai é“ %éE%’qéfe?‘ferd?a&nﬁGgaﬁggi é@ar‘é\ﬁ’@r s

that search f Qent tREMEES 202 Gausing the Hﬁr”&Z%eﬁhfth Ue%gerpm@%nciéﬂ%cgésdes

need -not be pernanent, . however, a5 ey can dynam cal assi gned- ..
by the cell0 S|ct}anmszogendrmeldggixeatpdl(oaﬂ'eafﬁC) chanmdri}4coﬂenpt ahoveytthis

thel cell s te fitse thisBoRLIGVALid AR08 5 e BRA et of the sl TR Whed

the bandw1dth demand of the user 202 exceeds the first threshold level the

processor 302 switches the user 202 from the random access .channel 208 to
the Traffic Channel 214. S R
15 - Conversely, 'a SeCOrtd threshold level is"set that determihes when' the
o processor 302 will sw1tch the user 202, who'is commumcatmg with the cell :
site 108 over the Trafﬁc Channel 214, from the Traffic Channel 214 tothe
random access channel 208. This second threshold level is also based on the" o
bandw:dth demand of the user 202, and when the bandwidth demand of the o
20 user 202 drops below the second threshold level, the processor 302 sw1tches |
_the user 202 from the Trafﬁc Channel 214 to the random access channel 208.
As previously mentloned the processor 302 may cause a sw1tch1ng sxgnal
preferably over paglng channel 304, to be sent to user 202 causing the user C
202 to sw1tch between the dedicated (or Trafﬁc) channel 214 and the random - o
- 25  access channel 208. Each threshold level may be ad]usted mdependently '
As embodled herein, on the reverse link 130, the random access
' .channel is -associated w1th a TIA/EIA/ IS-95 Pagmg Channel w1th one or
more Data Packet Channels per Paging Channel To multlplex data packet
transnussmns from remote units 102 with transmxssxons by other remote R
30 umts on the reverse lmk 130, the User Specific Long Codes are used
L . RANDOM ACCESS CHANNEL DESIGN o
' With reference to thures 4-11, the channel desxgn of the random B

access channel of the present invention will be descrlbed referrmg



Long Code . correspondl ng to that user's transcei ver. As not ed abov
users . (peN¥RAHET0Fhousands) may be attenpting to transmit dgf'z"ﬁa@?é?% to a -
25 si ngl e cell site 108 via a random access channel. Wth so many users, -

i f each. - “had its own personal 'searcher seeking only that user's Long
"Code, the system woul d requr re litWally thousands of searchers to
h_andl e all the - users.. - . Therefore in. the present
invention, eagpeFRalRUES the EPMAN fvironmaft an%le%céﬁfulbﬁfs%%rﬁé‘ttﬁavmg |
transmtted by that uSer can be received by the. base station :

Referring to Fnhgbile stzatlmsemrannyncmgnmhmerﬂatldas It s tehbe wnderstood, _-
the switching,station,k,l t.he er makes packet .data tr. ssion
request on a Jt%%r"a’%’d tl)_éiggggt ‘én acmsccﬁ'rapétptggs ess§ ﬁ%‘iﬂrﬂfﬁe‘f‘ﬁé
WO 96137079 not' limited to CDMA ‘but rather is applicable in other digital
PCT/ US96/ 06930 . 14 reverse.

link, i.e. 5 fcommunigatiens mystems; finchulings TRMAS. Meoreoyegh ibagtpuld be

Access Channel e.syst ar each o
eor 500 e ufikstdbd Hiarihal ARAMRY dckess WMLl il ek BN RERein B8 e
Code to transHimitedeto tcbnum-cepph wotiebr &64ntdbxha1 stAWNS0/ FREEStheC bRamMd]
5 transceiver 206A in the ce Ssite 108 and gain zla_@gess to the cell site

108, the . esign,f ihesiagd o iasepss thasared dorward dinde pitll he desaibesl;, Zhe -
‘antenna 207 t hafarnl de51§n oﬁﬂlé%@&s&‘i}ﬁﬂ ?gﬁictﬁél‘{ %%gﬁ]o egased on this

Access Channel transms earns of the user’s
202 reque§10 to acceAs th'EhcinﬂwardabnﬂeChannel
" The forward link random access channel for carrymg packet data'can-
3 be considered a subchannel of a combined cellular pagmg and packet data -
-'channel on the CDMA forward lmk “An example of a cellular’ pagrng
_ .. channel is the CDMA Pagmg ‘Channel defined in TIA/EIA/ IS-95. The
15 CDMA Paging Channel is used for communication from the cell site 108 to .
' the mobile station 104 for such purposes as broadcasting system ‘overhead
o mformatxon, locating the moblle, asmgnmg a Trafflc Channel and other -
R srgnahng for system control purposes : '
_ Varlous ways exist for defmmg a subchannel of a forward lmk CDMA-
20 "channel ‘Some cellular systems pre-define data subchannels as loglcal _
subchannels in a continuous or bursty paging channel data stream. The
CDMA Pagmg Channel (TIA/EIA/1S-95) can support a subchannel by_ S
definir\g' a special message'type that carries packet data. This method can be
used without changes to the 15-95 Pagmg Channel procedures for Pagmg o
. 25 Channel a551gnment and other call control. . Thls method however, can be
| _expected to provxde xmpalred performance for the random access channel.
“because the pa_cket subchannel must comp_ete with other Pagmg_ Channel |
| _messages for'the Paging Channel data bandwidth. When other messages are -
- lengthy, random access channel messages will be delayed. This delay will
30 reduce the timeliness of busy/ idle channel state feedback to the mobile
o "statlons 102, 104, thereby reducmg the eff1c1ency of channel sharmg among -
" users. To mltlgate this unpalrment an alternative implementation is used

~in the present 1nvent10n



chan'nel 208 and thereby transmts packet data over. pag| ng/random access

10 transW@i%8707206B. The user 202 is assigned (i.e., grarREAUPEOBE) to

t he - “random access channel - 208. _ The user 202 then

sends a signal over the Access Channel to. the pagi ng/random access .
transcei ver. 206B requesting that a searchek0210 be assigned to the.
user 202. The transcei ver 206B sends a signal to a controller - 15 212,

asking: the control | Preféiably) theC @PMA fraeRlciRahENRSE ERORMETINGIdfiited as a
avai |l abl e searchers 210 that can be assigned to the user 202. The -

control l er..  subchapnel ef ameveset obpagingotnd packes data dhenaelss using: a2 dormat

pearoher (1. o el Mokl 5.5 PaBis CRERSE ok 0 f&ﬁ&@él"@é@%‘er 3

free searcher, céllulagSpagingt bRafknelefiaraioizedot Aot Haterfere2With uaaaoao&ccéc;s
the cell site 108, whic as a priori know edge of each user's

Specific Léhg chmne trta rl{hgd@WéanQeeBaQ@ﬁwhaneelssere §efgezdm19e&saeaq 0.

the control | er g‘f{&é?xg% ?hgﬁ(ﬁelshe Tll’l%n r( I‘a%Nhgeth fhef Wi ?ﬂ%er resent

The free searc er ass user - egi n searchi ng
data packets t irarestion adlllnownbe desenbaﬁwatThmlhaEGefeﬁatcehortheh@hysial layas

no 25 info V\,hen he u e Wil transmt data packets The_- -
free = . érﬁ%tﬂ‘g‘l‘e h&‘F‘S M&‘%ﬁ? AYUSBYPchi ng for signals:
encoded - with the B - USPf xs<;c"31q_'23ylef.)ng Code If the free searcher :

detects nultiple S|gnals W|th t user s Long Code, the free. -
searcher i¥thus red@eunodulation grracterigtias of ahel Packet/Pagmg Chansel hmnthe

aFFeet v L grafime SRRl PR 4 (CPRAR, RABie CofBiell AE Adkinagt g 8543 of

Accordingly, tlFBAV‘EIAlV!S“@SSwﬁh th@@oll&ﬁﬁtgcﬂﬁ‘éé ekéeptﬁﬁﬁ. tBirst) llhe?@l:én Bé UQS 7
108 to |dent|fé and exploit _nmultjple propagation paths ‘using a Si
éc

conbi ni ng - met hBackew(Baging Chaanelssor anforwardccPMAcchannel 2usingatia ?%h eéd#& -

15 Packet/ Pagmg Channels is identical to the number of Pagmg Channels, as .
' - broadcast m the . PAGE CHAN fteld of the TIA/ EIA/IS 95 "System |
Parameters Message. Walsh codes 33-39 are selected because they are -
 related to the ‘CDMA Paging Channel Walsh codes through a'_simple'-'f;'
transforrnation, _namely;- _inversion'..o‘_f the last 32 bits of the 64-bit code
20 sequence. This pairing of Paging Channels and.Packet/Paging Channels
may be advantageous if aggregated channels are used for hlgher-rate
services. ‘Any other pairing can be used, however, without substantrally_ '
changlng the nature of the present invention. '

starting with Walsh code 33 through 39, in sequence. The number of o

Second ‘the Packet/ 'Paging Channel has a power control subchannel. o |

_ 25 This power control subchannel is identical to that of a CDMA Forward '_
- Traffic Channel, as described in §7.1.3.1.7 of TIA/EIA_-/IS-95. The power'
control 'subchannel 'is' activ_e_" o_nly -when reverse packet. channel __data are"
being recelved | | | o

| : Third, with reference to Figure 4, the Packet/ Paging Channel is

30 scrambled using a Packet/ Paging Channel Long Code mask 400 Preferably, - |
| the mask follows the parameters of the mask shown in Frgure 4. Thus, as

: lllustrated the Long Code mask 400 contains 42 bits (brts 0 through 41). The -

frrst portxon 402 of the Long Code mask 400 is nine bits long (i. e brts 0-8)
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g‘?‘l’é’:‘m the si gnal will likel y take sever al profgﬂﬁﬁy@h) at hs,

resultlng in several versions of the same si gnal - arriving.at the.
cell-site 108 at slightly . , different-t'nES. Mul ti path effectss occur
when, . for exanple, the signal: refl®ected of f buildings or other

structures between the transm tter and the: 5 receiver. By using a '
speci fic LongaGddeonstitutesca Rifot Beeml\blser (alh!ém_PNhgequence offsed, index tfoe

cel oI, 10° g ghicis BRKT e . ToncPlolERL sl A e s -

cel -+ Sidefink@Birt FTAGESAI mssgwms.z.l.pame secl poiﬁemmh%fpefet Lérgar
user of - "~ interest fromthose sent by other users.. The cell 'site 10

usi ng asi‘gnalCodeymasko#f] isi b bitst leog, (betaﬁ-i%@achéltrbemg)a@ewgﬁBlesthnr@m

(he e usg! Sidon ave GPURL ESnk SRAd GO AR LR RAA B2

the mul t'i pl'e pahith isrthfee bits lok® (bits 20230 ead dehfified the humber @ﬂ&h@%ﬁ@é’lﬁ&e)

Si gnal conbining nethods are . . well known to fhose skilled in t e art
15 . . ThliRacketiPaging Clanngls eadpohiwhich is assigned asgiigueawmber

the - ' t

2 Tesult, | REEY ARG TCHrdel NGRS i€ Ine RENES il %%éépné‘ﬂdéﬂsl

assi ghed- and to the Walstuﬁmmmassmﬂ tostite Baeketm?agllmgvﬁhannelom order.
Do o 3D caBiE kiR Ebéwméos P bl Iong, GBS A3 oErGLPH: GHiDs s ero.
Sainener 0 BRI hhatg ol ek 0 s BBTE s
packet users t293c41)zv|'l"he a4 ttitpof tthe sflfmhllptoanewlsllwasﬂaﬁeled&datmaome that the
: . same Long Code is not used for any other type of CDMA channel. They are.
- selected arbltranly to be dlfferent from’ ordmary Paging - and Access o
15 Channels and the specxflc value may be varied w1thout affectmg the present
| mventlon " o
2 Structure :
The structure of the forward link of the Packet/Paging Channel will
_ ~ be described with reference to Figure 5A and Figure 5B. The structure of the.
.20 forward link ‘Packet/ Paging Channel slots 502, frames 504, and half-frames _
~ ~.506 is similar to that of IS-95 Pagmg Channels. The Packet/ Pag_m_g Channel
is di't(ided into 80 millisecond ("ms") slots. The slots 502 are gtonped_into
| cycles of 2048 s"lots'(l.63'.84 seconds) referred to_as maximum slot cycles. Each
: . maximum slot c'ycle'b'e_'gins_at the start of the frame 508 when System Time,
25 in units of 80 ms, modulo 2048 is zero. The slots of each maximum slot
N cycle are numbered from 0 to 2047, as. shown in Figu're 5A and Figui'e 5B. A
- mobile station operatmg in the slotted mode monitors the Paging Channel
using a slot cycle with a length that is a submultlple of the maximum slot
_cycle length (see § 6.6.2.1.1.3 of TIA/EIA /1S-95). ) )
30 Each 80 ms slot 502 comprises four Packet/ Paging Channel frames
- 510 each of the four frames being 20 ms in length. Each 20 ms long
| ',Packet/ Pagmg Channel frame 504 is dnnded into 10 ms long Packet/Pagmg o
Channel half—frames 506. Alternatmg half-frames contam Pagmg o
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10 Subchannel half-frames 512. The structure of \ﬁl‘\ésre]: }?atlp ?ran?els is nearﬂ»g
identical to that descnbed in TIA/ EIA/IS-95, except that successive
alternating half-frames are shown in Figure 5A and Figure 5B as.
concatenated to form the Paging Subchannel data stream, rather than
adjacent half-frames as in TIA/EIA/ 15-95. The Paging Subchannel structure
-15 is shown for reference only, however, because the structure of the Paging
Subchannel is of no consequence to the invention, and any other Paging
Subchannel structure can be used. The messages and protocols of the Paging
Subchannel in the preferred embodiment of the present invention are
identical to those of the CDMA Paging Channel, as. deflned in TIA/ EIA/IS-
20 95. _ _
_ - Figure 6A and Flgure 6B illustrates the structure of the half-frames
602 comprising the Packet Subchannel. The Packet Subchannel is a
continuous bit stream w1thm which Packet Subchannel message capsules
begm and end without regard to frame or half-frame boundaries. A Packet
25 Subchannel message capsule 604 comprises one Packet Subchannel message
| plus framing and Cyclic Redundancy Check (CRC), an error detection code,
~ as shown by reference numeral 606. CRC is explained in TIA/EIA/IS-95 |
§ 7.7.2.2.2, which defines the 30-bit CRC for the Paging Channel. The Packet
| Subchannel could be designed similarly.
30 The structure of a Packet Subchannel half-frame 602 is shown in
' Flgures 7A-7C. As illustrated in Figure 7A, each Packet Subchannel half-
frame 602 contains a busy/ idle bit 702 and a half-frame body 704. Referring |

to Figure 7B, if the busy /idle bit 702 is set to zero, the half-frame body con-
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shown in Figure 4). _
15 _ Packet Subchannel messages 606 have a structure such as that shown

in Figure 8. Atthe begmmng of the message is a flag octet 802 whrch may
be standard "01111110" flag used in H1gh-Leve1 Data Link Control" (HDLC)
frammg, as defined in "Data Commumcatlon--ngh-Level Data Lmk :
- Control Procedures--Consohdatxon of Elements -of - Procedures,
20 ' Internatxonal Organlzatlon for Standardlzatmn ("1SOM), ISO-4335 1984
Standard HDLC rules for zero insertion and deletion are used to prevent
.' ~ data between ﬂags from being interpreted as ﬂags The field 804 is a 30-b1t_ o
Frame Check Sequence (FCS), which is the CRC described in TIA/ EIA/1S-95 o
8 7.7.2.2.2. ‘Other frammg and frame check methods may be used in o
25 accordance with the present mventron The Message Text field 806 holds
the data packet being transmitted and has a maxxmum length of 2048 octets.

* The message. also mcludes a message type 808, an 8-bit message 1dent1f1er.
Fmally, at the end of the message isa second ﬂag octet 810, the same as the
ﬂag octet 802 described above. Those skrlled in the art W111 recogmze that

30 tl'us message structure is only exemplary ) =
-3; ' Srgnalmg o :

To support the Packet/ Pagmg Channel two Paging Channel message_ -

types are used: Packet/ Paging Channel Assrgnment and Packet/ Pagmg' '. E

i nperative, to control . -
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random access channe users an accesse
vx/nen burst 0t r idemtifier dnstheuformizt deﬂned in IS-95 The A(%Slgnmhermessage Qalso -

or v ded that Gonah arcASSIGRA TBe. eth w RehdBdicatre S Whick tyfg ok atesl.
Traffic Cha””ela)Pa?élﬂg@@ar{r{& of PAERE/PagHTS CRARRAE |the29§se station is ‘assigning the -
' " mobile station. For example, if ASSIGN TYPE = 0, then the mobile is belng |

a551gned to the Paging Channel; if ASSIGN_TYPE = 1, then the mobile is

15 being eSSigned to the Packet/Paging Chanr\el. .Finally, the Packet/ Paging_

~ Channel .Assignment message'contairis a CHANNEL field, which contains
-an optional CDMA frethency__ct_tannel number-assigned'by the base station. |

The Packet/ Paging Channel Overhead message is sent by the base

station to control global parameters related to the Packet/Paging Channel.

20 The Packet/ Pagirtg ‘Channel Overhead message contains a MAX LEN

parameter, which indicates the number of octets permitted m a reverse

R packet channel transmxssmn burst The burst may consist of one or more =~ -

reverse packet channel messages, but the total burst length must not exceed |

the value of the MAX_LEN parameter. The - default value for MAX_LEN is. . :

25 2047 octets. - The Packet/ Pagi'ng'_Chahnel_' Overhead message also contains a

| LOCATION;CTRL field, _which provides information concerning locatiqrt. .

of the mobile unit. -For eXample, if LOCATION_CTRL = 0, the base station

~ may rely on 1895 reglstratlon methods to locate the mobile station. If .~
LQCATION_CTRL_. -1, the mobile station transmits a Packet/Pagmg
.30 _Chennel' Rekpest 'Message after every idle handoff. '_l'he methods of mobile
. station locatxon will be descrlbed in detail below. o

Two Packet Subchannel message types may be used in thls mvenhon |

to support the Packet/ Paging Channel: User ID Assignment messages and |
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user 202, causin yser, 20% swi tch bet ween
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t hi : :
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the Message Text fleld of the Packet Subchannel message. The first isan
ID_TYPE field, with the value "0" indicating a User ID and the value "1*
indicating a MSID. The second type of information is an identifier, which. . -
- can be either a User ID or MSID, according to the value of ID_ TYPE. UID: -
15 -and MSID are as defmed for the User ID Assignment message. The third .
o type of mformatlon is the packet data being transmltted (DATA field). The
format and contents of the DATA field are not 1rnportant to the present
_invention. In the preferred 1mplementatxon, however, the contents of this
~ field are in accordance with the Internet Pomt- to-Point Protocol (PPP) as
20 defmed in Internet RFC 1661
B. The Reverse Link Channel
- The reverse link channel of the random access channel w111 now be_ '
descnbed For convemence, it will be referred to herein as the Reverse i
o Packet Channel. The physrcal layer, synchromzatron, structure, and -
25 . srgnalmg of the Reverse Packet Channel will be descnbed
1. Physrcal Layer ' .
The Reverse Packet Channel of the present 1nventton is 1dent1cal to
the CDMA Access Channel defined in §§ 6.1. 2 and- 6.1. 3.0f TIA/EIA/ IS-95
-~ with four exceptlons First, the Reverse Packet Channel is addressed by long
30 code PN using | the Public Long Code Mask based on mobile station
| : Electronlc Serial ‘Number (ESN), as for CDMA Reverse Traffic Channels (see
: thure 6.13.1. 8-2 of TIA/ EIA/IS-95). Such addressmg perrnlts identification )

and signal level __measurement of transmissions from mdwxdual ‘mobile

208 is appropriate for each -nobile station- associated
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As previ ously ment1 oned, the processor 302 nmay cause a sw tching signal,
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user 0 switch bet t he dedicated (or, Traffi ) nnel and
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i ndependent |'y.Reverse Traffic Chﬁﬁn&”ﬁﬁﬂ?ﬂhe@e@i and lesEHq°6ﬁ\1§rb§€dufe§ ‘i‘leh?{ed :
t he random access - hannel is associfated with a TI'A'EI A/ 1S-95 Pagi ng

Channel, Wi t Hno§§63:2.3 and 6.12c4 of TAALERALKEDS5 Crtowrth, shperynihupnigatibr and| .

{Fansri |01 o OGHRABREISH ine Reverds PASIHNSEREARe! EAeb B Ty e Rt
Specific Long Mﬁgtﬁﬁ@ at&!?dherefore corkéspondii\igeblidis E58.63 M INmhd 18561 Eof-

Wth reference to gures 4-11, the channel design of the random -
access cha}ﬂjel_ Ewlﬁr%ss@hﬂﬂ ?Mélbft ifon wll be descri bed, referring: VWO
96/ 370-79 _ 2 Synchromz_atxon S PCT/ Us9e6/ 06930

The _timing of Reverse Packet Channel tran_smls_s_lons will be = ,l
- described with reference to ?igﬁre 9. Figure 9 illustrates the timing of the -
Reverse Packet Channel 902 with respect to the, forward link Packet/Paging
15 Channel 904 described in detail above. As can be seen, the Reverse Packet
- Channel 902 has a. preamble 906 and’ a packet data message field 908. The
Packet/Paging Channel 904 has a Paging Subchannel half_-f_fan'te 910 (which -
repeats periodically) and a Packet Subchannel half-frame 912 (which also
repeats periodically). A frame 914 of the Packet/Paging Channel 9'.04_ _
20 comprises the Pagxng Subchannel half-frame 910 and the Packet. Subchannel
| half-frame 912. At the begmmng of each Packet Subchannel half-frame 912"
_of the Packet/Paging Channel 904 i isa busy-idle bit 916, which indicates to .
‘the mobile statlons momtormg the Packet/Paging Channel 904 whether it is
| | available for commumcatlon or. busy o
25 :' - The preamble 906 of the Reverse Packet Channel 902 is the same as
for the CDMA Access Channel The length of the preamble 906 is the same
~-as ‘that of a CDMA Access Channel burst, which is broadcast in the
: PAM SIZ field of the Access Parameters Messuge, as defmed in TIA/EIA/IS- :
_ - 958§ 7.7.2.3.2.2. In Figure 9, the preamble 906 of the Reverse Packet Channel
| 30 902 is shown as one CDMA frame in length. '
' ' Moblle stations without User ID assignments cannot transmlt on: the
a Reverse Packet Channel 902 The moblle station with a User ID as&gnment.
. may begin sendmg the preamble 906 of the Reverse Packet Channel 902 after '_



“under st :
ood _ however, . that nost of the random access channel design.-

descri bhed herein is

FAER ~ not linited to b

ot her digital 5 commun ut rather .is applicable in’
shoul d be - .9, | cati-ons systens; |nclud|ng TDVA. - Moreover, it

understood that the random access channel

ST g g g b S Ay
will be d - sign of the dom g
11 be descraumeraisie). The Bnshastembly diith Y, e | then

'fcgrn vvagI d link F"&HEE)PP&E‘E‘@% %a%‘%ﬂﬁ‘{gfd%gﬁtﬁf‘gg tgl;?;n?teé;san octaenab od e
:chafllnelergg ? hEH@ ef@&air“\i‘gfgﬂfwfhgzw mnMIa&ammg kc&coélaetdaakg
i n
hannel | <5 haelmmiruglarc N el SR R Ao bR 2P %’?85 ”é%ﬁ”gﬂ‘.“eg‘
o3 Liigﬂ.xs;yz s 2% i"gn fHeomdbile stltiorsidoes Tvg gpable ta

the ot Sl o HEbo B B e ot i i e
S|gnaI|ng for system contr%lr ur ga Q g f E?n 1" anc oﬁﬁer .. o

defi ni ng. a- suRacketé asmga d rafrr\? f8b|\)1&5 l}%(t g%{gﬁineilﬁo\ggﬁgsfg IS‘EJlIualID-r

systens pre- de%%,lq\g%y R & kﬁﬁ{&?&ﬂebﬁclﬁsad @gpoaentxal baclsQﬁﬁc paaell kpown to

conti nuous or

n annel” d o
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efining a

speci al. nessage t hi
used w t hout gﬂﬁﬁé{;’g pgg{quatpsﬁgém | ng gﬁ{alﬁhoeiﬂ] bS smigh‘adeoam tapsmissions
Channel as procedures for Pa
_ Si gnﬂ@dﬁlsﬁ?\g) ?fdiﬁrmﬁhiﬂlecmobﬂelstatm met hod, however, cglnnge .25
If the busy/ 1dle bit 922 is "0", as shown in Flgure 9, the moblle station: .
| enables ‘its transmitter and continues sendmg the preamble 906 for the -
15 .number of frames mdlcated in the PAM_SIZ field of the: Access Parameters -

Message At the end of the preamble transmission, the moblle station

- begins transmlttmg Reverse Packet Channel data in the packet data message
~ field 908. -
o | When the base station detects a preamble transmlssmn from a moblle -
'20_; statlon havmg an assigned User ID on a Packet/ Pagmg Channel it sets the
o busy/ idle bit to "1" (see reference numeral 924) and places the User ID of the
mobile statlon bemg recelved in the UID fxeld 926 of the Packet Channel
half-frame. . - -
. Transmlttmg mobﬂe stations observe the busy/ idle b1t 924 and the R
25 UID field 926 in each Packet Subchannel half-frame 912 followmg the end of .
the Reverse Packet Channel preamble 906 The mobile station disables the '
transmltter and schedules a retransm1551on of the packet data 908 if either of
the followmg two error 1nd1cat10ns occurs prior to the end of the Reverse
‘Packet Channel 902 data transmission. The first error. indication occurs'
30 when the busy / 1dle bit 924 is set to "0". The second error indication occurs .
when the busy/ idle bit 924 is set to "1" ‘and the UID field 926 does not
. contain the User 1D assxgned to the mobile station. " For thls second error

mdlcatxon, a User ID of "0" can be used by the base statlon to force all' | :
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i'nvention w |l now escrl wthi
| ayer ofdeteetea’anhlmhg Flagnsrglis‘inmnm} "O'an‘denrbfm octm'redr UThe rba:se station

1. Physical L t t
Packet | bati g SRSHIser the dranganission ettt Ry oL e BOANBL o g bR hE

as defi ned in babelstatiGh has received the end of the data part of the transmission, as

10 determined from a length fleld (see Figure 10) of the reverse packet data -
transmlssmn or (2) at the end of the first frame.in which a receptlon error is |
. detected, or (3) at the end of the first frame during whtch the mobxle statlon .
- was commanded to cease transmlssmn ' _
 The transmtttmg mobile station also observes the busy/ idle flag for
15  two frames following the end of transmission. If either of the two error
: mdlcatlons (see above) occurs, the mobile station assumes tha_t the reception
. _was not successful and reschedules the transmission.
- 3. Structure o
. The structure of" Reverse Packet Channel transmlssmns 1000 is .
o 20 ) illustrated in Figure 10. As shown in Figure 10, Reverse Packet Channel _
transmlssmns 1000 have a preamble 1002, a length field 1004, a message field
1006, and a paddtng field 1008.. The preamble 1002 is as discussed above with
E respect_ to synchronization of the Reverse Packet Channel. The length field
1004 contains the number of CDMA frames that will be transmitted by the |
25 mobile station in this tt'ansmission. The message ‘part 1006 of the
" transmission may contain _one or more Reverse Packet Channel messages,
' having the 'form_at shown below. The padding field _1008 consists of all zeros | '
- .and is added to the end of the message field 1006 to make the transmission o
* span an 'in'teget' number of CDMA frames. The size of the padding field 1008
- 30. is determined by the size of the message field 1006 after zero insertion. =
o With reference to Flgure 11, the message field 1006 of the Reverse
: .'Packet Channel transmission 1000 contams one or more instances of

. message structure, Wthh is the same as for the forward Packet Subchannel



TIA/EI_A/I 95 vmththefollovmngthree exceptions. -First \n beO
to 7 ‘Hé{?l‘la? /Pagl ng Channels on a forward CDVA channe‘l("lt’ﬂgs“ﬁ@9 | sh

codes - starting with Wal sh code 33 through 39, in sequence. The nurrber'
of 15 Packet/Paging Channels is identical to the nunber of Pagi ng

Channel s, as - .broadcast .in the PAGE N field of the TINEIAIS 95 o
"System Par anet ers Message." Wl sh codes 33-39 are sel ected because
they are As dllasteateddnt FigutDuR, fegimegsdgmstractudélosithe Qﬂessagb rftuld ll036

ST o AT o o I ol D o 1
Packet / Pagi' ng {hady 't%xt field 1108, &% HQWC%%H?%ghEH&g@’%gﬂugl@“ﬂ@aar e

used for higher-ra servi ces Lrin
however, W t hcaecosd tﬁagaﬁeldallw ‘As showrartbe fiyst tmd rsad:arrcb ﬂag fidlds nnas,enno

Ch |
control _sulchaRch St Be TR Brotdins HEld LI HAMAUFE 8 e rnest Forgbena
of a CDVA For V‘ﬁ‘fs@ mess V\%e i af Réversd PagIt, CREnA IPAridpGgsibA, dnléf Snéd ﬂagofleld '

TIAEIAIS 95. control  subchannel is-active ¥\
reverse pac ketlSMmki ‘betveeear successivepmienspges doi ¥ dtansmission. The message,

Usi ng 5 Packer TERJeIY (b4 thah Rt eRHdR oo ReRs Ldshs bt Fifdhy e

mask ‘ol | ows thessfedraxtefieldol10419s mSiosh @018 tiéts , %blth ifnay be
Il lustrated, the Long Code, mask 400 contains 42 bits ( I ts 0 through’41)..-

The ¥ rsshoster: A1 indicatad figld sigey hoyueveraare before 5% msemqrs | ong o

(i.e. bits 0-8) WO Q6/37
PCT/ US96/ 06930 £ tg)igg’talms

To support the random access channel of the present mventlon, the .. |
~ mobile stations signal the base: stations on Access Channels. Vanous Access :
- Channel message- types are used to support the random access channel
15 including Packet/ Pagmg Channel Requests and User ID Requests These
‘messages are sent on the Access Channel selected by the mobile station. |

Neither of these messages is considered an "implicit reglstratlon, as

defmed in IS-95 The Reverse Packet Channel uses Packet Submit message o )

_ types, as descnbed herein. . _
20, Furthermore, it is assumed that Access Channel messages, such. as
L Ongmatwn Messages, can be sent on the Reverse Packet Channel as well as
on the CDMA Access Channel. This ‘allows the use of the Reverse Packet
‘Channel for more efficient transmission of call control messages, espectally - .
for Origination " Messaées whose’ length may be restricted on the Access o -
- 25 .Channel requxrmg an Orzgmatzon Continuation . Message to complete the
transmlssmn of all dialed digits.
L OPERATING PROCEDURES -
A. PacketIPagmg and Access Channel Selectlon .
~ In Packet/Paging Channel selectlon, mobile statlons and base statlons
30 select the Packet/ Pagmg Channel in the same manner as selectlon of the -
| | Pagmg Channel in TIA/EIA/IS-95 §6.6.2.2.1.2. The Walsh code for the'
selected Packet/ Pagmg Channel is the Pagmg Channel Walsh code plus 32.



21 and constltut es a Pil ot Pseudo Noi se (Pil ot _PN) sequence of fset
i ndex forW096370fhe forward |ink CDMA channel . The Pilot PRCIEHIMROY of fset
index is as- . defined in TIAEIAI1S-95 7.1.3.2.1. The second portion.
404 of the Long Code mask 400 is 12 bits long (bits 9-20), each bit:
being a zero. The third 5 portlon 406 oB0the Long Code mask 400 is :
Packet./ Pagi ng Channel nunber, “which is three bits long (bits 21-23)

and identifies theyress thér{iﬁlséé@@dtfdrp when Eﬁﬁﬁﬁiﬁ Fg@th@@PEh?éW?h girgach
a

of which is assigned a unique nunber. T - Packet/ Pagi ng Channel “Nunbér
is in the rarfghanneln mObde7$ta¢mnSeumhmgn@pcess atteanptse use| Hie came 2gcess.

assigned to t ket/Pa n_ard The fourth porti.on 408 .
St Ve bi U CBARRER wosd 1 SELRY aockiel WEen michitohiRe Ré dotedipohfie, **°

fifth portionP4didgoChhhfiel. OMGceIChERAkl dl6ction 14 destibédrig THA YBIA/1S-95.
29-41).. The 14 bits.of the fifth portion 410 are selected to ensure -that.

the s5dme§é&=§; &3de is not used for any other type of CDMA channel.

ey 2 cnacL B3I 2A idotel Plikef/ PLADENICHERAR] Yelbhiy PAFeRY 20

Access 15 Channel peci |c va be vari e

t he present mobllensﬁmidmbegms the process of obtaZmn 8t Packety PaFmg Channel
The structure, of the forward |ink of tlr;é?i Packet/Pa ing Channel w | be
descri bed wi t {PteR{1202hthempokile stationys k@S epptrok Psecemregsmmewé?%meshe

ﬁgl f- ! 19 ; \Qlamred l Iﬂmcg)g@g%ié{o ?n@aﬁmg EL 1@Jt§$gs ﬂ%{ptg eL’g‘a?ﬂg annggomﬁcmd _
Packet / Palf) ngtaCtiaen i8:D5 Pagmg Chaghinel, Gehlichris théd monhitomecbydhé' mebﬂe statior, =
T e 4, SO Rt o ERS AR i R b B
the start of tﬁheﬁéegmcﬁ%mgfépsma%meﬁase Bétldn”aﬁt!‘ bh?er@fan8ﬁs§§nm§ﬁfim 0
2048 is zero. The slots of each maxi num sl ot
‘Wait State 1208, in which the mobile station awaits assignment by the base
station to a Packet/ Paging Channel. If the mobile station receives no answer
15 to the Packet/Paging Chahnel Request Message, the control portion of the
" mobile station generates a Timeout Message (Step 1216), Which causes the
mobile to'leave the Assignment Wait State 1208 and to send another |
_Packet/Pagmg ‘Channel Request Message (Step 1206). The mobile station - |
then reenters the Assignment Wait State 1208. If, however, the base station |
20 "é_risv'vjers the mobile station’s Packet/Paging Channel Request -Message.-attd
R sends a Packet/ P_aging Channel Assig_nment on the Paging Channel (Step ) |
' 1210), the mobile station deleteé- any previous searcher reservation by setting
_- the User ID to zero and sets the Wait List Flag to False (Step 1212), which
- mdlcates that the mobile station is ‘not on the base station's Wait LlSt
25 awaltmg a free searcher. The mobile station then enters the Idle State 1214
and momtors the a531gned Packet/ Paging Channel
| B. Slotted Paging Mode - ,
“When' usmg the Packet/ Pagmg Channel of the present mventxon,
moblle stations that do not have a User ID assignment may operate in the
.30 slqtted paging. ‘mode. Th_xs is done according to the requ1rements ,of_.
._ TiA/ EIA/IS-95 § 6.6.2.1.1. .Use of the slotting paging mode provides battery |
- ‘savings durmg periods when no packet data are bemg sent or recelved by
_ the mob:le stations.

ing



cycle are nunbered fromO to 2047 as shovm in Fi gure 5A and Fi gure 5B. A
mobi | e st WO%A™BPerating in the slotted mode nonitors the BSAFSIHOGI R Nnel

usi ng a slot cycle Wth a length that is asubrmltlple of .t he . maxmumslot

cyclelength(see 6.6.2.1.1.3 of TIA/EIA/IS—95) . "~ Each 80 ns - .
sl ot .502 conprises four Packet/Paging Chartel frarres 510, each of the .
four frames being 20 ns in length. Each 20 nms | ong ‘Packet / Pagi ng
Channel frane 504 Cs di SedmherMmﬂg?enmnd ong Packet/ Paging - Channel:

PCT/ US96/ 06930 Acqursmon packet transmissions on th

Subchannel ‘angde Cﬁ?ﬁ\%ﬁ %'bé:m?dnaqaérﬂ tieh&alfel uﬁdeﬁ?éhécr frﬁ h:c é‘rf?&%i at

Packet / Pagi ng nnel ane 504 1I's a i ng anne -
whi |l e the secbaske statiorisr amd whmchawhr@dekmbd?hgboge Ghith rrelferbnamto Efﬁgures 1

'Packet Suhchannel, hal f - fra 514, The len f the frames 504, the tinming"
sequenlc)% ah?e fSepry §n§661s éﬁﬂrﬁeﬂaemﬂ hatsontnyally, scans the received ¢ wo
hal f-frames 031%33 Yefrofi Afe bas@fsmibrce&\wrseskh%sttaedéta&emé E?eseh@ﬁsof ahe
frames 504 can ve a different l.ength-than that ecified timn
sequence can bevetise fchaanel S@mltb}eehmnmgaﬂmscme tioot betwesn ekqelaecasveé-. o
Fi gure 5A and_Fi the tructureo
Subehanne! - haPE ) andt g SR8yRLPAE shRAAHE SBhHEScS of, EonE Ehd8 of 3 nobile
nearly "~ tidi@nites) M)ethbas fd@smﬁplléﬁﬁbntihg'" lcbkFellAVok s {0, thex pritposdiare
SHECESS Vg well known to those skilled in the art. The searcher looks for a Long Code

'correspondlng to a par’ncular mobile station and that is known to the .

hal f-franmes 506. - Alternating half-frames contain P 96/ 3 79
: 06/ 0 isition of ansmissi I eq?evegsezgackew%hannezo o

searcher, as well as preamble data that is also known to the searcher _ .
The searchers task is compllcated by uncertainty in the delay between'-'. |
the srgnal emanatlng from the transmitter and reaching the recervers
"~ 15 antenna. Tlus uncertamty is the result of timing synchromzatron error and
| - variability 1n the distance from transmrtter to receiver. These factors are
inherent in a mobrle communication system and cannot be ehmlnated
~ without a .great increase in system. cost and complexity. As a result of .thls-'." -
‘_.uncertai'nty, a searcher must try a large. iumber of possible timing offsets .
- 20 when seeklng a transmitted s1gnal Since each correlation .attemp't at a o
. distinct offset requrres the collectxon and integration of signal samples, the
searcher hardware and/or software needed for the process is made_ '_
consxderably more complex Moreover, the tlme to perform the correlatron '
. suggests that a smgle searcher generally cannot seek more than one PN
25 spreadmg sequence at a time. Consequently, if there are many possxble.
'transmrtters, each with a drstmct PN sequence to be searched then in
' general many searchers are needed | .
On the I1S-95 Access Channel, the need for many searchers is
mltlgated by havmg all mobile stations on a glven Access Channel use the
30 same PN spreadmg sequence (i.e,, Long Code). This reduces the number of
- searchers required, but makes it 1mposs_1ble to resolve transr_russron_s from
 different mobile stations that transmit simultarieously. (In a CDMA system,

if different PN -sequences are used, transmissions can be resoived using the



_alternatlng hal f - frarres are shown in F| gure 5A and Figure SB as '
concat enaN®e6/37079 or m t he Pagi ng Subchannel data stream rBEHUBIHAGIIY _
adj acent half-frames as in TIAEIA1S-95. The Pagi ng Subchannel structure
15 is shown for reference only, however, because the structure of ‘the

Pagi ng Subchannel is of no conseqé’@nce to the invention, and any
other- Paging - ©  ~ Subchannel structure can be used. -The nessages and
protocols of 4 r@eefas%rgam inherent ﬁwmbmql Thi itnlasnay%erreésﬂemgmnsof
t he present i‘nventioh are dentical to those of the CDVA Pagi ng

Channel , as deomediffenerty mebides Sransmmmgslmultaneously has the ngHQV\BAgand

Figure GB|II strates the of t l

conprising the ﬁx&?gﬁlbéﬁmﬁﬁ%‘%ﬁ?@spﬁ%? %Tffﬁic‘ﬁglﬁibé}e Ftsatrgns Cg%(’t be .
continuous bidistih ?snew frand Mltghtl?aa:ﬂfwaléswqhemgd\alnﬁaﬁawe gaeUltbile

begin and end wit regard to franme -or half-frane boundaries. A Packet

.25 Subch§nneﬁtahﬁssa@@: thepefore ibds)nobpossible to sembing sultipptihenergy- mibisage -

plus franing I :

B ehoun by RRRNEAR, o fRRCHRTE DRkt (T ABIRHEP e iR 0008
7.7.2.2.2, whiechivief (2)adobile stftidri idéiﬁﬁyf cunﬁdldammg;hﬁﬂalm&ll theThesfagek et
Subchannel coul - e desjgned sinila The s{ ucture of a

Packet Subchakfn aHeFe‘ﬁ’F n@n @eq@eéﬁovmhqsnprevents using;; PR PEWELs
ity s et
to Figur e107 B, moblldwetanmy/abcﬂtﬂ Bac¢cesd2or sfaslatretm‘ e caccesse atteiniptf. ra'ﬁheﬂaody -
ggll-/ 0896 / 0693 1sa ngrzgages reduce the eff1c1ency of the reverse link by requiring more
mobile station transmit power to provide fade margm and by makmg it.
'.-lmposmble to quickly terminate mobxle station transmissions lf errors. are
detected by the receiver. ' _
15 : The Reverse Packet Channel descnbed herein ehmmates these
© problems by usmg a mobile station-specific PN sequence (i.e., ‘a Mobile
Spec1f1c Long Code) for reverse transmissions. From the dxscussron above,
it is clear that the dlsadvantages of the Access Channel are mrtxgated by this -
| | approach but at the cost of requrrmg a searcher for each mobile station that
20 may transmit on the Reverse Packet Channel. Because searcher hardware
| and /or software will not generally be an unlimited resource, it is necessary
to provrde a means for sharmg a limited ‘number of searchers among all the
| moblle stations that use a gwen Reverse Packet Channel.
Two known methods are available for searcher sharmg The first = .
25. method is polling, wherem the base statlon sends a poll to each moblle
 station in turn, g1vmg permrssmn to transmit. ' This method may be the
~‘most efficient for a single searcher, but is inefficient when many searchers "
are available. The second method is searcher reservatlon, whlch is a
_ : method used in the present invention, wherem mobile stattons use the
.30 Access Channel to request searcher assignment and only. transmlt on the
E Reverse Packet Channel when a searcher has been reserved. |

1.  Mobile Station Searcher Management



23 tai ns only Packet ‘Subchannel Message Dat a .706 When- the busylldl e
bit 702 WO096/31039set to zero, the channel is idle and t huPHE6/PeH0
‘comuni cation, ‘and, as - - illustrated in Figure 7B, the Packet
Subchannel Message Data is 95 bits | ong. " The 95 bit Iength however

is only exenplary; other Packet SubchanneB 5 Message Data |engths can’ be '

sel'ected. On"the other hand, as illustrated in’ Figure 7C, if the

busy/idle bit 702 TheSfbbile stition pesdedigest foe searehee! mhfiagatfvnt will nowie
hal f-frame body 704 contains a current user identifier (User I'D) 708 (15 =

bits 1 ong) andesexihest withy gefererge taEiguges D&Aalmo Beforanentesingoths searchery) .

Agai n, 'these S r
local- to a Pa&ﬁaégg%%gp&%r#&y %’ﬁggﬂl‘? S¥?tllle sar‘?e ?%tglrns ysﬁgdlﬁ??)l’%%@'gbe
used for di ff@tﬂhhehﬂbsige\mémt frons thanbabefstatient Thas kedd ﬂ’é@rﬂﬁed above with

Channel s. si ngl e Packet/ Pa ing Chanpel is_identified by its Wal sh caode -
and. t he Pl\ﬁ s e ERfEFRNCeOt Egurs Zhe Aen&mtm FgurmdPA¢ Mmreqothe Mobile

shown in Fi QU ?’h‘f‘ é%te 1214, or gﬁ%#ﬁhﬁﬁ?@hgﬁgﬂ H? gﬁé SQ&@O)J?EE/?H‘?% l-

structure SUC eginning O

nmessage | s a tbngecnedetb ﬂ{tﬂtthwmtms' the IS-95 Pd@ngt@mimed (s&pmfmﬁ THé. gg
used in "Hi gh-Leyv, Data Lin s define
in "Data Connﬂ?f?ell‘g? istation; sﬁﬂﬁﬁe%re#‘ ac%st é\.ainﬁﬁ Request %S?Fi  on 8‘ ccess. -

Procedur es- Copplhdp(se 129% Ehareﬁér% taé fési%ﬁﬂé‘ﬁteWaxtl StatéQ208 ntlﬂﬁebagwa'

Organi zation for Standafdi za I'on | O 433 .
St andar d MDLCstatiarns does zmtorespsmd |vmhamd’atd<|eez'l’agmg &hmelt é\sprsi\memt .

dat a hetween fro beln |nter re efleld
o bt A G the il Rotibe ol e,
TI A/ El A/ | S- 95 station generatés 2a Quﬁe tﬂthﬁgnilr esrepgwmj finditatie ﬂ{%tnﬁieh'ﬁé& may o

be used in. .~ 25 accordance with the present invention, The Message Text
fi eI d 806 hol gtation has not responded, and causmg the mobile station to send another .
- Packet Channel Request Message (Step 1206). If however, the base station -
15 does respond and assigns the mobile station to a Packet/ Pa_gmg Channel
(Step . 1210), the rhobilé deletes ariy previous searcher reserva'tibn, sets 'the' 3
User ID to zero and the Wait List Plag to false (Step 1212) and enters the Idle -
State 1214. The mobtle station then momtors the as31gned Packet/Pagmg'-"'
_ 3 Channel. : ' : _.
: 20 Referrmg now to thure 12B ‘when in the Idle State 1214 mobtle
statlons momtor the Packet/ Pagmg Channel at all times whlle assrgned to
such a channel 1ncludmg ‘when transmrttmg As a result, when in the Idle. '
State 1214, the mobile station may’ receive a. User ID A551gnment Message
. from the base station. on the Packet/Pagmg Channel causing the mobile to _
25 - delete its searcher reservation and User ID asmgnment For example, if the
mobile station recelves a User ID Assngnment Message from the base station :
that contains the moblle statlons ass1gned User ID, but with an MSID that-
does not match the mobtle statlons MSID (Step 1254), the mobxle statlon :
_ wﬂl examine the received User ID (Step 1256). If the received User IDis not
30  equal to the currently assxgned User ID (the "<> UID" branch of Step 1256),
: the mobile station simply reenters the Idle State 1214. If the recexved User. |
- IDis equal to the currently assigned User ID (the "== UID" branch of Step

1256), the mobile station deletes the searcher reservati_oh _and."sets 'the, User



the data packet bei. ng transmtted and has a maxi mum | ength of 2048 oct ets.
The nmessaW@96/a109% i ncl udes a nessage type 808, an 8-bit ndSIHEMNENKtifier.
Finally, at the end of the nmessage is a second flag octet 810, the same as

t he flag octet 802 described above. Those skilled in the art will
recogni ze that .30 th| S rressage strucBdire is only exenplary. . g
3. . Signaling - . To support the Packet/Pagi ng Channel, tvvo
Pagi ng Channely #A0® zero (Step 12589 ym@ﬁtenafe@nt&gdhe It’alélstht?mms“ﬁhaﬂsbe if

Assi gnnent- and Pa ket Pagi ng .
PCT/ US96/ 0693¢he mobile’ statlon recerves a User ID Assrgnment Mesgsage- from tbnahasﬂ

Q/erhead Thes ) n.be s y

i ncluding t hossgatg‘? cﬁ)ggaxp}pagrtl}ﬁ B g@'ﬁ‘?n@%%gg(ﬂg’f zero (%Bmelh
the Packet/ PaghBbilestatieh sewfitd Ueel [Dskjtial ltG\tRétreclélved User ID and d€l6tes its _
Packet /. Pagi ng Channel Asmgnrrent message i s sen ase 5 statlon to

assign or Qeasgnghes reservrbon(Siepol262) Agaimdt R%Qfltﬂ@g‘ihﬁddht

I pl t at
bart Foura Packer | AYGIEHR HASRHER sk R Rilolte, SrRaLAe P 2%4’32@*%%%%%@*
nmessage cont aiared aeNEllng abkett daa dnd&hélRe\@rsd lﬁﬁb@t Channél adienbin ahéﬂldlé e

dentifi cat m | | ES th
ot 111 or' | o BAUE H5h e & custil plaion: haspanbes gnicin i d5igp dL8) T

cont ‘_"“ ns, an AnasEheTdBEridifed withel its msci‘ts‘éﬁr&tervt‘@smahhﬁe(sgp qhapyels

- 10 the User ID is less than or equal to 15, as shown in Step 1220, the mobile - -
| '.statlon does not have a searcher reservatlon, and it must then be'
determrned whether the moblle is on the base statlon Watt Lrst (Step 1222)..
. If it is on. the Wait List (i.e., WtLrst Flag = TRUE), the moblle statton is
_' placed in the User ID Wait State 1226. If, on the other hand, the moblle
15 station is ‘not on the wa1t list (i.e.; Wthst Flag FALSE), the mobile sends a_ _
| User ID Request Message on the Access Channel (Step 1224) and then enters
_ the User ID Wait State 1226. ' |
T As 1llustrated in Fxgure 12C, once in the User ID Wait State 1226 the
| -mobile statton awaits: assignment of a User ID from the base statlon The :
20 control portlon of the mobile station monitors the time that the mobile has
been in the User ID Wait State 1226 without receiving a User ID assrgnment _'
and if that time exceeds some set amount, the control generates a timeout'
~ signal (Step 1228). The mobile station then sends another User ID Request e
Message -to the base station on the Access Channel (Step 1230), and the .
%5 mobrle station returns to the User ID Wait State 1226. .
. - If the timeout is not exceeded, and the mobile station receives a User
- ID assignment from the base station on lth_e. Packet/Paging Channel (Step
© 1232), the mdbil_e station has a searcher reservation and can transmit data .
. 'packets The rnol)tle station sets its. User ID with the User D received from
30 the base station (Step 1234) The mobile can then send packet data on the
o 'Reverse Packet Channel (Step 1236). The mobile station momtors whether
- -packet data transmissions are successful (Step 1238). If transmission was =
- successful (the "TRUE" branch) the mobxle statlon sets the Waxt List Flag to'_ .



a Pag| ng Channel or Packet/Pag| ng Channel t he base station is assigni h'g'

the - WRWTEIst ati on. For exanple, if ASS| GNTYPE =0, RGRASONMSPopi e
is being - assigned to the Paging Channel; if ASSIGN.TYPE = 1, then the
mobil e i's- 15 being assigned to the Pa-ck_eééPagl ng Channel . Fi nal | Yy, the
Packet/Paging . - Channel Assignment nessage contains a CHANNEL field,

whi ch cont ai ns ‘ an . optlonal CDMA frequency channel nunber assigned by

the base stati"TRUE" (Step 1240) afkk eﬁtm'kethéﬂﬂtln Sgat@fmmnel Icher tiendtheshagt i s :
sent by the base. -, | statlonto co g, p related to the
Packet / Pagi ng EansRission’ wes *Fﬁ‘éup‘é%q? &%G Q’E)@Fa éPn amobilessfagdion .

contains a MAXYeflthe Wait Eﬁt@ﬁ%‘tﬁef‘ﬁhﬁ%nder{mfmg& tﬂﬂ%rf?ég@%t %zsem

permitted in a reverse transm ssi on burst. burst.
may consi st ofmobiedhemsends anothereUsersH) Reqiiest Measags omithe dyress Ghannéle

total burst. | engt h opst )t exce A the. val ue qf the MAXLEN paraneter.
The defaul t &g‘? (%ﬁ&oleéﬁt‘?r§%g§¥se§@7w§&§??l e Packet/Paging .
Channel - Over head neﬁéﬁgﬁng b%&kamF?gdt% BB, if the mTF[Q}‘egfl ed ufth’e midbikeh

provi des informati on concérning |location For .
exanpl e, i-f LGRANPANSs @rRater thant He (seesbtept 1R20nthe mobxleagtanehyalmeadsshes a

reglstratlon tho | ocat e, t he il e atl =
t he nobi | e ﬂgﬁnﬁr%ﬁ%ﬁ?r& 3 Eﬁtﬁ P@Eﬁ erﬂsa“%pplc‘l%A gon he

I\/Essage after Rd@éﬁselkﬂckeh@mfnfel Gt ma)odn mtnrmmdl@ whether&&ﬂﬁérﬁi&sron

| ocati on WI || be described in detail belo

Subchannel 1Greswagsucessstnl {Stepn248)e df |SHC<€9r$Ffé1L| 'ili\?eWﬁlbhlSt l'-‘lag 15t %f-‘tstQ EME"t he
Eg%fﬁtslg'g?gggg 0@?@;9 1950), Qﬁﬁﬁhb%éﬁﬁb%@?ﬁ%ts HRo RA Ra 14, If‘%’ts%@éeﬁﬁﬁgthe o
- Wait List Flag is set to "FALSE" and the User ID to zero (Step 1252) Thus, =
~ with referernice to Figure 9 the moblle station deletes its searcher reservahon -
if the Packet Subchannel busy/ idle flag 916 of the Packet/Paging Channel 904
15 s not' set to busy following transmission of a preamble 906 on the Reverse .
i _Packet Channel 902 "The mobile statlon then executes Steps 1222- 1226 -
described above. ' | S
- If the mobile statlon had successfully transmitted a packet on the-'_"
_ Reverse Packet Channel after makmg a deleted searcher reservatron, the.. o
'_20__ mobile- station will be placed on the base station’s waltmg list and need not |
. Tequest a new reservahon when it has data to send. Instead, it may wait for
the base station's automatic reassignment, wluch normally occurs at the end_
of a waiting period. If the mobile station had not successfully transmitted a |
'packet on the Reverse Packet Channel after making the _searCher're'serVation: -
- 25 | just deleted; :.the mobile station requests a new reservation when it has data-
to send. _. _ | | o o
o 2. Base Station Searcher Management .
Wlth reference to. Flgures 13A-13E, the base station searcher
management procedures will be descrlbed Referrmg to thure 134, after
30 mltlahzatlon (Step 1302), the base statlon awalts a Packet Channel Request o
' Message sent by a mobile statlon over the Access Channel (Step 1304) When =
 the base station recelves such a message, it sends a Packet Channel

Assxgnment Message over the Pagmg Channel (Step 1306) to the moblle



25 - ‘Packet Delivery nessages. The User IDAssignne

Ig;cigf Suggﬂgm types of .information in the Message Text Fﬂ%’?ﬁ@@?ﬂ fﬁgs.' sts-
- message. First is a User IDfield, wh : .
Ilgsbht lgug‘tr)grrggentlgyl ng a mobi-1-e station or br oadcastlfrgslszgg User
bel ow. .The base: g'[\d'?l ohohnffpggls%n. tﬁ usks, as defined in-the procedures
nobi l e stati ot her . -+ User IDs to individu
Chanriel Th'eo %tHaB shh thert. éﬁfe?!mthe ddld Bate (Step 13@@),,emswhp§t et
rratlon S a nmobi | e st

i dentifier ('V§J~|Q)ts AUsdt Iﬁhrrsqueslt kemahhwlmp iteqtagony ﬁ;eﬁgs'l‘"d‘«gh % boh the

the - - formats defined in IS o

message consj mabils ang bage s%@gs (alre in ftla% gﬁlte State at diis Mﬁg’t@sgggwﬁr -

f.
f : g: g OIM E Eet @C c{ue§t’bctbﬁ8ﬁerjecéﬁﬁﬁgﬂﬁeUsd'hQDfReqmestsMaasage from the

di cat
indiccatingsa Weltidn Bﬁt]seMdlsstC ?:dkla?\gﬁal(gﬂse%r 11%&%??‘? tsbheﬁ SQ%JH&? % ?g‘rlne%h%h |

b
15 aﬁde'wtsf‘ﬁr a?s@?igu'@tﬁﬁéa% R e B e R cage. The L ¢

si gnnment message. The thi

type o |nformat|o h k
format and contents of tﬁ ﬁD,[A}\'ﬁi"z fﬂlﬁeeld??r l:ﬂrl]td?nt mgth@GCbgAmaPPg?’HF“EThe

irnvention. In medueéserlfeﬂle| mpm%ge%ve%gﬁ%rfﬁ#e l18st Miesd; sﬁ&tn a.

field UEont ent of t hi
%0° defined | ﬁ%c RS ol ACsdsRlif B! RO Whaiotins UseolDcls e PNOTas

ver

Channel _.
channel Y n%lcvdP'IéY in S@ mng;s f(lf deardherham%lgneti tPhtger‘BH ?ﬁ@?ggsg%ser

referred to helRifordbetmebitestation is segectea 5&@%%W%nbh bk DHWser ID o

| annel . The ph |
pZZ.E;t ggﬁg ;?R‘ﬁ;fgtn'rﬁgnt MJSHQ%éJ & ’thé”iﬂobrle stdtiorsiopntie Pgckst/ Phgl?\ggélb{gg@e

descr _
(Step 1314). The base statxon may venfy the mobile sg‘atlon i @éﬁhgﬁhn&%er o
) | permxssxon to use packet data services pnor to asmgmng a User ID.- Upon
' 15 sendmg the User ID to the mobile station, the base station management
procedure enters the Actlve State 1316, and the searcher begins searching for
transmissions from the mobile station encoded with its User Specific Long - -
Code If, however, the base station recerves a User ID Request Message from
the mobile station when no searcher is idle (i.e., when the User ID hst is
20 "EMPTY" in Step 1312), the base station places the ‘mobile station on a Wa1t
| List (Step 1318) and sets the Wait List Flag to "FALSB" The base station
then enters the Wait State 1320, and both the moblle statlon and base station
. wait for an avaﬂable User ID. ' ' _ o
_ Referring now to Flgure 13B, the base stahon may exit the Wait State .
25 1320 under at least two c1rcumstances First, when a searcher becomes
available, a User ID notlﬁcatxon signal is generated by a base station global
- searcher. control (Step 1322), notifying the base stahon of the available User B
- ID. The base station then reassigns the available searcher to the waltmg
_ mobile station and sends a User ID As51gnment Message on the
.30 Packet/Pagmg Channel to the waiting mobile station (Step: 1324) 'I'he
L moblle station then enters the Active State 1316. R
Second when the waxtmg mobxle exceeds its wait hme, as determined

by the base station global searcher control a Wait Time Exceeded 51gnal 1s'_ ,



The Reverse Packet Channel of the present invention i's identical to
the CDVA WOABWRhannel defined in 6.1.2 and 6.1.3. of TIRFHVH6O0Q3E5
with four exceptions. First, the Reverse Packet Channel is addressed by

long =~ 30 code PN, using the Public Long de Mask based on nohile
station ~ Electronic Serial Number (¥SN), as-for CDMA Reverse
Traffic Channels (see- . - Figure 6.1.3.1.8- 2 of TIA EI A1 S-95). Such:

addr essi ng per rgeneratddrby ftheqlobai searcher coramll pr@mﬂuré €Btdp rmzs)urwherbtasef
transmssions.fromi ngl vi dual | e %90 79
PCT/ US96/ 06930 station then exammes t User 1D list to determmezyhether ogtngt,l(gﬁg

and t.hus. al'so pLOV biei

reception- and %ﬂgé‘gﬁ&%ggﬁ@[ oﬂdgﬁég/sgfggq mihb gmli*gontr yStat %n rngssr s
Packet Channel sthe searcher to tﬁemaﬂrng)motﬁwstaetmrPaexeem@SmpeI1324<,| and then '
assi gned User Third, .t he e nk

%1 ora Cobn entersiibpactvesiale 130Q I e Utk I AR sl Blen Tt S HeRlE

procedur es: def 'NSﬁflcatlgn' ngr@:llrs2 sen®® @hé éloﬁapfse-'a_r&{@ %hﬁo%(Steﬁuiédb) ..

t he synchroni zation an tructure of Rever se Packet -Channel are’as
defined in t he ihdidatinighthat the IliebﬂEIl'FaSI msededi itshwaisftime arut ﬂwpmralvarjable

;?Ct ! g fl chro n i 7 %‘?"1”3 exrs(is " The b3 b?ﬁ% 15?? %‘IP Ae/ﬂlé%é r@‘gdgﬁ%‘g% rﬁg%hme |wh1ch |

.t lr ans tmr ss ggnts h‘é‘i'ntki:lcr?lbﬁsga greatﬁﬁﬁﬁgédl?dfdt\ﬂth@ nnsﬁrrer ®Reeive User ID9 Whddse? '._- |
ID becomes available, the global searcher control then generates a User ID
__Notrfrcatlon Signal (Step 1334), notrfymg the base station of the avallable |
User ID. The base station then reassigns the searcher from a mobrle havmg_' '_ .
an asagned User ID that exceeds its usage allocation, in accordance w1th its

, assrgned relative prrorrty, to the waiting mobile station. The base station:
15 - sends a User. ID Asmgnment Message on the Packet/ Pagrng Channel to the -
- wa1t1ng mobrle statron (Step 1336) The mobile statlon then enters the

- Active State 1316. | | |
Base statrons can use the same User ID prevrously assrgned or can -
use a new User ID If a new User ID is used, the base station must send a
20  separate User ID assignment message to the mobile whose searcher has been |
' reass1gned revokmg the User ID assignment. If, however, the revoked ”
-mobile stahon had successfully transmitted a data packet since recervrng ‘the
User ID ass1gnment bemg revoked, the base statron automatically places the
' revoked mobrle station on the ‘Wait List. The base station will later reassign - o
25 the revoked moblle station a User ID in accordance with Wait List priority. .
| Various methods can be used to manage the pnonty list for wartmg o

and User ID-assxgned mobrles, but in the preferred embodiment, the - |

followmg procedure is- used For each mobile station, a ‘base statron —

- _' maintains four elements that determine the pnonty order in whlch User ID '.
30 -assxgnments are made (1) Wait time, which is the time elapsed since the
| moblle statron has been placed on the Walt List. (2) Idle time, Wthh is the o

time since the last successful transmlssmn from a mobile stahon that has a

- User ID. assrgn_ment. (_3) Assr_gnment time, which is the time since the o



Rever se Pac.ket' Channel 902 with respect to the forward. I|nk Packet / Pagi ng
15 - Chann®0%#320%8escribed i'n detail above. As can be seen, PEHESH963pse

Packet =~ -Channel 902 has a preanbl e 906 and a packet _data_message field
908. The - Packet / Pagi ng Channel 904 has a Pagi ng Subchannel half-frane
910 (which repeats periodicall y) ‘and %8 Packet Subchannel -hal f-frame.
912 (which al so . repeats periodically). A frame 914 of the

Packet / Pagi ng rbbile etatitivwae as&gﬁﬂdlaBEBet HD. RayMobife babsoribet ;i“ridri fre&ee
910 and the Packet Sybchann

al 2. A f h
Packet = SubchaiReiCCRERANGE H‘Hﬁ‘ the subscnlgﬁcI ﬁgfpé’% \sery lfﬂﬁyﬁﬁ JREHIQEP Igg gaﬁgﬂm?gca
busy- i dl e bit udef: ﬂ%ﬁg tirgg Jﬁﬁsﬁah:{ cWhlch 1st s}forf@bfo!r 13{')1?1t b?ﬁltmgb&gr hHg

t he Packet/ Pagl ng. ~avai

communi cat i on idle-tinsy .thPéshold, whickhis ﬂmmgerbfm %)Qhexf grim'ltl?e\m\rele, Badkah

Channel :902 is the sa CiDIVA cess ,Channel, he; | ength of
the preanbPe @éelwsmenm@resholé %rblfﬁm opger, | h&ed&%n%lgﬂ ram%ﬁﬁt

which.i's br ana%é‘éél {4 With each suBMprﬁb?itF IQ{Ielt h?hécﬁsﬁstuﬁérl@l'?@sﬁdla is

Message, as de

preanbl e 906 -dixed)deRause semust Iagre&:hmﬂméhe mobemtatmrésmmt-amm tlereShivid,
frame in | ength

t th t Us D. '
cannot transnidfidhghe fatter is nogo%lirglel cﬂ’i?ﬁeﬁ ﬁﬁ% °1 LFe“ﬁ}S?i l&&%&ggl on
with a User | Qrap %bﬁ%mnt-hme th'?@éhd’@ﬂ' @n&ﬁ@%tﬂﬁr t}hﬁdprcﬁﬁ”@é Qra?ﬁ@ Bif t‘h@e

Reverse Packet Channél 902 after
pCT/ Usg 6/ 3§93 (pase station in response to trafﬁc load o : . 27
The base station controls the assignment of User IDs to those mobile N
stations assigned to the Packet/ Pagmg Channel. If the base station is in the .
o Wait State 1320 and a searcher becomes available, the base statlon sends a
_ ~ User ID Assignment message to the mobile that has exceeded its wait time
o 15 threshold by the greatest amount (see Step 1322). | _
o Refernng now to Figure 13C, if any mobile statxon on the Wait List
_ .exceeds its wait-time threshold, the base station will reass1gn a searcher
_ ._from active moblle stat:ons (see Step 1316) accordmg to the followmg =
--procedure _ ' . _ _ _
20 (1) | If no active"mobile station (i.e., niobile stations havir{g a
| User ID a551gnment) has exceeded its idle-time threshold, nor has any active - |
- mobxle station exceeded its assxgnment~t1me threshold, the base station does
" not reassign any searchers _f;'om active mobile stations to waiting mobile
stations. - The base station generates a data Tx/ Rx Notification signal (Step
25 1338) and resets the idle timer and sets the Wait List Flag to "TRUE" (Step
- 1340) The base station. then returns to the Active State 1316. |
' - (2) If any mobile station hav_mg a UID assignment has B
' -exceeded_'ifs assignﬁ\ent-time threshold (Step- 1342), the base. station will
| » reassign" the searcher of the mobile station that has exceeded its assignment-
30 time ti_u‘eshold by. the maximum amount (Step 1344). ‘This continues until
o either there are no mo_re‘r"r'\obiles' in the Wait List that have exeeeded their
wait-time thresholds, or there are no more mobiles with User ID assign-
ments that:haVe'eXCeeded-the_ir' assignment time thresholds. If the mobile _ -

|ne in TIAEIA In Figure 9, the'_'_'



the end of a frame 914 containing a busy/idle bit of "0" (see reference
numer al OWD63TR first preanble frane 906 is aligned: exad‘WUWﬁﬂﬁ”ﬂhe
franme boundary 918, but the nobile station transmtter is not enabled until
the precedi ng Packet/Pagi ng Channel franme 920 has been decoded and 5

dei nterl eaved, and the state of its busy/i@e bit 922 has been deterni ned: _
| f busy/idle b|t 922 i.s."1", the nobile station does not enabl e the , .
transmtter r I nt
Packet/ Pagi hg. Thaprer ) RedToF aBbipfinierd Mind doe GRh 1944 3s 104 the BALERING

domi zati on tectha hm$tabonterdsrse&\pod’swgnmeméhmm State 1346l Mnomrthewthel 0

th killed t t had f he.f f h

attempt 1 or deAnd i onfis SERE Gmned 31 85 pleheh e JFLUSEF RS reEPkee
(collisions) fb?rthmﬂalse Qlﬁxdfpgéﬂdingt@l!s@ﬁsm Deasm% nment Messﬁgé L tﬁH%'Mobﬂee
bit 922 is "0"," as shown in Figure~9, the nobil tation enabl es

i ts transnidteendhe Rasket/Raging Ghanng! ($t§pp1r3é§hblrbe dase Statiomglobal searcher

eoage”! at " malsBobieRt RnkbL e BONRL 2 DL o Mo liG i FRBsaL AU GHE n
begi ns -t r ansm Waitifig Rﬁtﬂ@ﬂ@ stamk(steﬁ)awoelandaﬂhe wtantthist Pﬁfgki%t exihihedEGIage
field 908. he base station detects preanbl e

transni ssion f13P8)a Hothe Waxt LZQ‘S F@Béﬁl% REv megning &%W@éﬂ ison the ¥aiy
Packet / P t
Packet 019 ERATH e G iy e s SHUEBIAFAES e g g

station bel(g TRIZEvmdahing the tﬂtdbn]fel rsl nthﬁﬁwo?n tthe WaitHeist, GherWalit lﬁrst Flag
hal f-frame. n tin i e stations r t he '
busy i di e bit osshtp FALSE (lEIiibe) st e bosscsthion sottoins ARSIRIRATY
hal f-frame 912 following@ghe gnghée remain molh'lte s?ﬁl’tﬁ{sSSnPﬁfé(Waﬁhﬁls@elhat_ L

preanbl e 906. The npbil e stat I on disables th transmtter and -
schedul es a rehaveexceedeshtheir m-@m&resmldsm thereiaragnobiles having | idle

times that exceed their idle-time thresholds (Step 1358), the base statlon will: R

15 continue reassxgmng searchers from the pool of such mobiles, begmnmg :_
with. the mobxle statron that has exceeded its idle-time threshold by the
greatest. amount (Step 1360) This contmues until either there are no more
mobiles in the Wait List that have exceeded their wait-time thresholds, or' o

there are no more mobiles with User ID assignments that have exceeded = -

20 their idle time thresholds." 'When the oldest active idle'mobile (i'e the one
~ . that most exceeds its idle tlme) is located the same procedures are followed .
as when the oldest active assigned mobile is located (in Step 1344). If the
mobile bemg exammed is not the oldest actxve idle mobile, then the base -
. station goes to-the Idle Timeout State 1362,

25 _ The. mobrle statlon also measures its own walt time, and has a wait-

time threshold, which varies with the subscriber priority level. The mobile ._ R

- station’s wait-time threshold should be greater than the wa1t-t1me threshold
used by the base station to allow time for the base statron s reassrgnment :
'process to be completed before the mobile statlon s wait-time threshold is

30 exceeded.. If a moblle stat:on s measured walt time exceeds the moblle B

station wart-txme threshold and the mobrle station has data to send the S

: moblle station sends a User ID Request Message and resets the wart ttme to -

zero..



the following two er ror indications occurs prior to the end of the Reverse
Packet ChMWO®SB7O2 data transnission. The first error i ndPEHUPSH6ROCUr s
30-. when the busylldl e bit 924°is set to "0". The second error indication

occurs /when the busylldle bit- 924 is set to "1" and the UD field
926 does not contain the User ID4QSS| gned to the nobile station.
For -t hi s second error’ . indication, a User ID of "0" can be used by
the base station toWith seferémce to Flyﬁr%lalﬂ Og#it from the Idie Txmeout State 1362
PCT/ US96/ 06930 , nobi | es
moni t ori ng thewﬂa&&fiﬁﬁ%f&?% AsMesrribed above; yphen &Hs%‘lt!‘fq Wblle Stat‘Pﬁ‘l - 2%

met hod is al so n I n

feceiving the oud et 0 1tha§t l?lsoghcﬂ& ?é‘n%% tﬁé Jléés@&&l\redt’cl@%hsﬂybé the € on

keeps -t he busystatiba éntegs she ldle Timedwtr State l’r362m3At this poiritpthmbasdnstaemh of
the nobile station' acket data transm ssion. i'n these
frames is £ Uéli PB tPh?‘al%‘HFlé estafus pf the %élFrs(S‘?téo%er he ase station
detected duri ngldbra%‘éa}afer%nt%l sends! & Feddl N mtf&ﬂméssgmsﬁ eths.taab%;

consi ders the Transm ssion ended after any e follow ng
base station hwlveauﬂeuadbﬂhetasm (Step ﬂéédl)at Ehpamolnle station's ddseri B3 inthernas

10, 00O e, Ly ke 5 ek it Mashhe Sl O, R RERIERAR
reception erroChafinel (Step dmsy,taca aOUséBIDaﬁotlifl@atﬂﬂ{i signal i€ gehésited e .
durlng V\/mch the nmobil e statlon : was conmanded to ceas€. transni $sion. -
10 global searcher control for the next waiting mobile (Step 1370). The Wait
'Llst Flag is then examined (Step 1372) If the Wait List Flag is FALSE,
meaning the mobile station is on the Wa1t List, the base station goes to the .
Idle State 1354. If the Wait Lls_t Flag is TRUE, however, meaning the mobile
is not on the Wait List, the Wait List Flag is reset to FALSE (Step 1374), and
15 the base station enters the Wait State 1320, _ . : .
| When the base station is in the Idle Txmeout State 1362, if the |
assrgnment time of a mobxle is- exceeded (Step 1376), meamng the mobile
has had its User ID for too long, the base station enters the Ass:gnment :
Tlmeout State 1346. Moreover, ‘when in the Idle Timeout State 1362 the
20 - global searcher control. generates Data Tx/Rx Notlflcatlon Messages (Step "
- 1378) that cause the Idle Timer to be reset and the Wait Lxst Flag to be set to
TRUE {(Step 1380), indicating that the moblle station is not on the Wait List. e
"' The base station the enters ‘the Active State 1316. | o )
With reference to Flgure 13E, the base station A551gnment Timeout
25 - State 1346 w1ll be described. The base station may send a Ready Notification |
' Message to its global searcher control (Step 1382), indicating that the oldest
active as51gned mobile statxon is about to have its searcher reservation |
- _revoked The base station then revokes that ‘mobile station’s User ID by
- 'sendmg a User ID Deassrgnment Message to the mobxle on the
| 30 - Packet/ Paging Channel (Step 1386) and a User ID Notlflcatlon Message is
_ ‘sent by the global searcher control to the next waltmg mobile (Step 1388).
* The Wait List Flag is then exammed (Step 1390). If the Wait List Flag is

- FALSE the base statlon enters the Idle State 1354. If the Walt List Flag is



The transmttin rmbl | e stati.on al so observes t he busy/idl e fIa for-15
two franedve 837 g% ng the end of transmission. If either of PEREUSYROW 1 or

i ndi cati ons (see above) occurs, the nobile station assunes that the
reception was not- successful and res tiedul es the transm ssi-on.

3. . Structure - . The structure of Reverse Packet Channel .
transm ssions 1000 is 20 illustrated in Figure 10. - As shown in Figure 10,
Rever se Packet TRuHartbe Wait List Fh\gslmrsgetdnngwE) ($tape13§2bra@drrtheebalssostatmn -

length field 1 1006, and a padding field 1008
The preanbl e 18'8§m oggﬁe Wéét égaeiﬁqg%%ve with respect to - -
synchroni zation of Fagtheey it tke Pessigiment Mimleout ISeateeTBlish the gllébal searcHél04 -
contai ns the nunber:.of CDVA frames that will| be transm tted by. the 25

mobi | e st at i oncoRtrekgenerates m BataIx/ R Notificatign Messageo(ftept 1303 when a

i ng.  ne-§or RNl brangRRfle HP rEcdite Sl EHE A URE FIERE G bt o
and is added ttrRtUE (Step 13960hmd&hedgsefsltaztioh t&ubns o nhk Assighrhean Timesuon

span an integer er of CDVA franmes. The size of the padding field 1008
30 is determ ﬁ?deﬂ @he si.ze of the nessage field 1006 after zero '
i nsertion. gﬂt Eob4tid gure 11, the nmessage field 1006
of the Reverse - Pa\(i\yl anne transn‘* ssion 1000 contains _one or. nmore .
i nst ances of Whemgebaser stationchasnpadkiet idata fte temseingo faomctbhle $tationy d
E?;%‘ﬁtsggfgg@gg%% basic mW%hog/s maygbe used to deliver the packet dﬁa (1) The base

station may rely on IS-95 ‘registration methods to locate the mobile station. '_
' Wxth this method, the base station can either page the mobxle station to |
~ determine its current cell/sector location before transmlttmg the packet- o
~ data, or can 51mp1y transmit the packet data throughout the locatlon area of ..
15  the moblle (2) The base station may require the mobile station to transrmt a .

| Packet/Paging Channel Request Message after every idle handoff thereby -

- providing exact locatlon information (to_the cell/sector) for the mobile at all
times.

The first of these methods mlmmlzes the Access Channel trafflc

20 generated by the moblle station, at the cost of an mcrease in Pagmg' o

- Subchannel traffic and a possxble delay m packet dehvery ‘The first method
may be a de51rable method for hlgh-moblhty mobile stations. The second |
method minimizes delay for most packets at the cost of increased Access.. L
Channel traffic. - It may be the h_'est appreach for lbw-mpbility_ m_ohil_e' L

25  stations. . - o |
" When usihg 'the first method, the base station sets the
LOCATION CTRL field (descnbed above) in a Packet/ Pagmg Channel
0verhead Message to "0" ‘The mobile then performs only IS-95- reglstratlon
‘asa means of location and packet delivery. '
30 When usmg the second method, the base station sets the
' LQCATION_CTRL ﬂeld in the Packet/Pa_gmg Ch_annel__Over_head Message to
"1"" The mobile statioh:s'_ends ‘a Packet/Paging Channel Request Me_ssage B |



As |Ilustrated in Fi gure 11 t he rressage structure of the fleld
1006 . WOMHPBes five fields: a first flag field 1102, gﬁggg'égotype
field 1104, a. message text field 1106, -an Frane Check Sequence (FCS) -
field 1108, and a secondflagfleld 1;%0 As shown, the first and '
second flag fields 1102, 1110 5 -are each bit fields. The first flag
field 1102, however, can be onitted for the : first message in a
Rever se Pac ketaf@laﬁmy ltdﬂ%lhsnd@iﬁ (Tlhe mobile statian a@mperfqrms IS-95 registeatiom.ed

bet ween successi ve nes ransni nessage ©type field
D104 1S an o bRt HauFEE AERTaiE e A 53 pReRalRE P 1 1y e O
message text field E’LOG Teaffic mﬁnaqasnggéﬁbﬁtl ong, although it my be 10
shorter. Al indicated fiel d si zes,” however, are before zero insertion.

4. Si gnal ing - While packet slatpoiervices atenifoprogsesss & aokile Stﬁtmm@an .

pr esent nt S

Access Changdel é&%%ér?cou%r % ?%pét dn ﬁ%%ﬁ ;ggﬁ gn? %esﬁaﬂi‘f {] ?-gns
support the rajyeonch sasrﬂgamlchanﬂaél assighmhmg dﬂaml /remb-agaﬁhamded
Requests and User |ID: Re sages are sent_on the Access

Channel sel ect eaoquqrﬁ% eg 5 én Jtlét/ﬁ&h/ls-% Hemem. reference; Wik be madastpothe s
consi dered an 'r?éff{ce@‘\aa{:{e@ '19% tg@éundersto&&fﬁ&ﬁgvér a7 u?%sen 04 it 1sb
anne u | bed

Rever se Packet uses mt  nessage escr
herein. 20 - preferablertohesenmdedidated shmlrteobdxiuhtraﬁsmmsmr@tﬁanekceed the

nmessages, ch, as I nati.on Messag be sent.on th erse . .~
Packet -Chalhel Pagdygddth ‘g{ the randgm ;acc %ﬁﬂﬁé&%@s? &haﬁ%‘lbursltﬁr ge Ws®%k he
use of: the Revebﬁﬁnaa%e&ansmlsm&t@}rmbve‘ee.r tm@rb%seféthﬁbsnana "ABBIE %‘ibﬁﬂnOf
call control nessages, especia for i gi nation Messages, -whose -

length may be et raéfleaiimm\eheet%msé inzbe retmmder of thisise¢tion tsrmerely an . -
g :aflegazj: Slnt Scog;ceﬂ\uq )? .Pdd\%%%%%r:h%@%ﬁﬁzég&mn desc&fb%gsmes ?:'rgcesgc fg :
- switching or- transitioning between a dedicated channel (or Traffic Channel)
.- 15 and the random access channel of the present mvennon when conditions’
o _.dlctate_ that a transition is beneficial. For convenience, the dedicated
channel will be described with sPecific reference to the Trafflc Channel.
_ This process was descnbed above in less detail with respect to Flgure 3.
Either the base station or mobile station may initiate the Trafflc
20 'Channel assxgnment process. A moblle station initiates the Traffic Channel
| assignment process by sendmg an IS-95 Origination Message on either the
access Channel or Reverse Packet Channel A base station can initiate a o
" Traffic Channel assignment by directly assigning a Traff:c Channel, or by
| sendmg a Page Message to the mobxle station prior to the assignment. - |
25 : The base station uses the followmg procedure to determine when to
' _initiate transitions b_et_ween the .Packet/Pagmg Channel and_ Trafﬁe'
~ Channels: : ) _ _
_ 7~(1) If, over a penod of time, packet data sent to a moblle or
| recelved from a mobile station exceed a predetermmed threshold level, the
30 '. base station assigns the mobile station to a CDMA Traffic Channel “This
o procedure addresses the problem that packet data usage may exceed the
o capacity of the Packet/Paging Channel or the Reverse Packet Channel under .



A - Packet/Pag| ng and Access Channel Sel ection ' : In

Packet / Pagvoge/&mnnel sel ection, nobile stations and base BC'EIUBW%(BO
sel ect the Packet / Pagi ng Channel in the same manner as sel ection of the ’
Pagi ng Channel in TIAEIAI1S-95 6.6.2.2.1.2. The Wl sh code for ‘the -
sel.ected Packet/Pag| ng Channel |s t he Pag| ﬁ@ Channel Wal sh code plus 32.

WO 96/ 37079 PCT/ US96/ 06930 "
30. . cildum$Ianeés mﬁbweiseﬁsetﬁﬁbfamarg@emdmst&rdm oearry out an -
Packet/Pagl ng . _Channel, nobile stations nmaking access attenpts use the

same Access. extendsdhpessionawithoequent exshanges obdatapasketshen monitoring the -
correspondi ng '. Pagl Ch S ehec e in
TI A/ EI A/ | S- 95. 6.8 1 ??rz}ﬁlz ‘mioBfE ﬁa%ﬁ%&%e& 9‘% Bl’l) g a% q‘ é&rs q’ |
Packet / Pagi ng s@haﬁdetalsfalp@ehrante @.gora Foice calnrrdimﬂtasieausowubepaalsett Hata
process of _obt ai m!ﬁﬁg a Packet/Pa? ma . (Step 1202), the nobile -
station's Ps- @er¥ige)r wheseoe cLeadhc sisanesespaEy to carrytheaiedy call
signal (Step t [ o .
the I'S-95 Pag ﬁgg(ﬁ{ahnéltﬁav&]ﬁghstt%@&t\ﬁg% ni torg’gﬁg éeﬁtbﬁrlggé]@s at'rljrg%ﬁ(t
The mobil e sta(thannehen sends a Packet/ Pagi ng Channel Request I\/Essage on .
t he Access Channel (St ep e..base, station and enters, an ‘Assi nt
Wit State 1208, i whi clt nelt fbEmEUE SATIAR B OURRLTIh HVIeBYeS faTBI o

station-to a Pﬁfé&@&én@ﬁ%f”ﬂamfﬂqst sr%rl all f38eSDite Basd SatioR 4 </ fite E‘ﬁbblle
answer 15 to the Packet/Pagi ng Chanhel Request Message, the tontrol

port i on oflOt hestation to a CDMA Traffic Channel t will be advantageous to use a Traffxc -_

Channel under such crrcumstances so that connect1v1ty is mamtamed (eg., . .- -

usmg the soft handoff feature of CDMA cellular) w:thout excesswe Access_ '_ -

~ Channel activity to re-establish Packet/ Paging Channel a551gnments
, -(4) Whena mobile station's Traffic Channel utxlxzatlon falls ..
15 below a conflgured level, the base station releases the Traffic Channel
| Criteria for determmxng when to release the Traffic Channel 1nclude idle
~ time (tlme since the’ last packet was sent or received), user prlonty, and
_ moblhty hlstory (rapld succession of handoffs or signal fades). .
Mobile statlons can request assignment to a CDMA Traffic Channel by

20 sendmg a CDMA Orxgmatzon Message mstead of a Pagmg/Packet Channel' -

- Request when mxtlatmg packet data service. Mobile stations can. also

estabhsh their own criteria for maklng the transrtlon between Traffic = =

~ Channel and Packet/Pagmg Channels, so long as the resultmg procedures -
do not conflict with the base station's procedures
25 IV. CONCLUSION
| The present 1nventlon provxdes the capacrty to commumcate data _
packets in a dlgltal commumcatlon system over a random access channel. In
CDMA systems, the mventron uses Long Codes to ericode the data packets
- and searchers that recognize the Long Codes for acquisition of packet data on
30 the reverse link, permitting multiple users of the system to share random -
access channel_s’.l 'T.he,.present invention_provides procedures for managing B
the searchers. As a result, many'users who transmit infrequently and in -

small bursts can share the resources of the random access channel without



nmobi | e statlon generat es a Ti meout I\/Essage (Step 1216), whi ch” causes the =
mobi | e t o WRIEI0Bhe Assi gnnent Wait State 1208 and to . senBCHNS/MsP30

Packet / Pagi ng
then reenters

20 ~answers the nobil e station"s Packet/Pa

sends a Packet

Channel Request Message (Step 1206). The nobile station -

the Assignnment ‘Wit State 1208. |1f, however, the base station |
ng Channel Request I\/Essage and -

/ Pagi ng Channel -Assi-gnnent on the Paging Channel (Step

1210), the nobiheeneedittodnamhe hettemmehdedieated s exchr ober for tmansatission lmi its

set'ting

t d th it List FI Fal s
(Step 1212),. mﬁt"\?'éri’“ietsr %?f%i’i’gt‘g'?%? Se‘bﬁ'@“ﬁ%tﬁ' tae §Y~‘I’a*{SEF‘oﬁ“$ Seiﬁqmg ﬁYﬁtﬁE‘

base station's
then enters th
Packet / Pagi ng

aNdi équc?iberzc'i)stél‘NaThé "fbifit 3; rtsenaaarmerocﬂa% Epghbsué txﬁhtson

e Ildle State nmonitors the assigne
Ghmmunicating w1th the baBe stat@tmist also Rafgaturepdithis invention.
| nvent |

St ons Hat do. nof hEgaEte R PRisatl Vil REVidsR HebAe o puitchipt ot |

sl otted pagi ng
TIAEIA | S-95
savi ngs during

the .nobile sta

PCT/ US96/ 06930
Sear cher I\/anag

tﬁﬁgﬂtonth§$etw£ﬁnae%&abﬁ\ Aecdse HAANBE AR £ @edicatéd channel. -

Use of the slotting pagi ng node provides battery

Tpernapdonasressochaavieb of dhe apres@tbmvngt@e\nts desigredito dundle

Lh?&fr data t%s?r?fsg’ Z)Q\Z A dedicated channel, onsﬁxe other hand, ISC

dexidated to the user for the duration of its transmission sequence and is
used, for example, when the user has a large amount of data to send or is

transmitting continuously with - little or no break between data_

transmlssmns In accordance thh the present 1nvent10n, both types of . |

 channels i may be provxded as well as the abxhty to transmon between them

5

for transmlsswn of data. - In this way, the present invention _keeps the

20

‘when conditions chctate Threshold levels can be estabhshed for

determining when to transition in either dlI’ECthl’\ (i.e.; from the random’

access channel to the dedlcated channel and vice versa). When these

threshold levels are met, the user is transitioned to the appropnate channel ~

ra_ndom access channel opeh for bursty users, while providing users with -

large volume or continuous data a ‘channel by ‘which to communicate their

da‘ta Thus, the randbm access channel is not overb_urdened and rendered

. ineffective for its intended purpose.

" The design of the random access channel may be dlfferent for. the =

forward link and the reverse link. On the forward link, a Packet/Paging -

Channel is prov:ded mcorporatmg both a Packet Subchannel and a Pagmg_

' Subchannel. This permlts the base station to transmit packet data to a

~‘remote user. On the reverse link, a Reverse Packet Channel is provided

. to enable any pe_rson sk__llled m_the art to make or use the pre_sent invention.

that handles packet data from remote users s0 that the data can be sent to
 the base station. |

The prevmus descnptlon of the preferred embodunents is provxded |

The ve_rio_us modificétions to these embodiments will be readily appafe'_’nt to



Acqui siti on of - 7Backet transm ssions on the Rever se. Packet Sﬁ‘ﬂi@"f@@ _
per for med 268 hctional entities called "searchers,” 8tat ed at

base stations and which were described above with reference to Figures .1 5 -

and 2. The.searcher entity is a correlator ghat continual I'y scans t he

recei ved . signal fromthe base station™antenna, seeking to detect the
presence of a ghoge s(l;ﬁl’éi{ o tEEad}Feéné'tﬂﬁaéer{él‘lceﬁﬂﬁt?léw dbhﬂe&%ér%h@fxﬁ@n be
bet ween the recel ve signal  and the” known’ PN spreadi ng sequence “(or -

Long Code) of #pplndd t6 other éhbBodithehsr withdutottte se dfMfHeciRvéntdee faculty.
correlators for this purpose are 10 well known to those skilled in .the

art. The sear chieus,| ahks plresert linwgnfiode is  not cimterdednth rige t hirdteuhr to . ctilear

mobi | e station and that is known to the searcher,. as well as preanbl e
data that is aersbodimentstshomreherein budris to be accorded thny@@atw@mmn
conpl i cated by uncertal nty i-n the de|ay between ' he signal emanating

fromthe transwiththe BﬁﬂCl@é%ﬁcm%@ONRbf%Béqsv@Pd@S%Sheéﬂ*tlenna Thi s
uncertainty is the result of timng synchronization error and- :
variability in the distance fromtransmtter to receiver: These factors are -
inherent in a nobile conmunication system and cannot be elim nat ed R
without a great increase in systemcost and conplexity. As a result of th| S
uncertainty, a searcher nust try a large nunber of possible tinming offsets
20 when seeking a transmitted signal. Since each correlation attenpt at a
di stinct ofgsef cresiar €5 the col l ection and integration of signal sanpl-es;. -
t he sear cher hardware and/or software needed for the process i's made
consi'derably nore conpl ex. Moreover, the tine to performthe correlation
suggests that. a single searcher generally cannot seek nore t han one PN 25.
spreadi ng sequence at a tine. Consequently, if there are many possible
transmtters, each with a distinct PN sequence to be: searched, then in -
general many searchers are needed. - On the 1S-95 Access -Channel’,

the need for nmany searchers is mtigated by having all b| I e statl ons'

on a given Access Channel use the



30 sane PN spreadl ng sequence (|. Long Code) Thi s reduces the nunber

of - = NQINBBs required, but nakes it inpossible to reBETAE6/06930
transm ssi ons from . di fferent nobi | e stations that transmt

simul taneously. (I'n a CDVA system : di fferent PN sequences are
used, transm ssions can be resol ved using e . WO 96/ 37079

PCT/ US96/ 06930 . L“IJ sti hg__
3:”‘%?;2*&?22%.I25??“’2&&?%5”2?%1%2@!‘3@%2ELZ“!%EOI‘ AR

di sadvantages : ‘(1). Transm ssions fromdifferent nobile statlons cannot be

di sti I shed f | t t I f. th f th
5 “station, and. tHeref dhet AiEtalCqimiRlCAiE) &Y RETL &b ST HARIABREn B oy
This - . pes lihkﬁ-nhihcﬁprb%'xd%gﬁalec&ﬁﬂﬁﬁﬂ@étid}f‘s?éteirhﬂaﬁﬂ{'gs htfoyivhyd MnkK Qﬁd

base station's . receiver. | e station identity cannot be
est abl i shed' ura teverseelinksa agstem or qommunio;tmg@eda@dpmtmgaamg’rm s

prevents uging clo
transm ssi %ns and s‘1reevents Past rangf%g%‘ E@Jphaerﬁéaécacngg@aﬁg%?hr}sceger%
success or fai Pﬁlséné?nﬁ seidadataspacket epa randomsaccess ch dveaTtsRd@ Jeversace

the ef fici gncylink ahlSof eu@ividg! daick dbgitanqafuﬁnartmr{r&bm said fdmkartieluﬂt f#ridon
transmt power to: pr§\é|defade mar di 1 le to

qui ckly. termnate rfbBRFe SEt 5 §ﬂ$§§f%ﬁ§?? Pag}‘?‘bPQ saé?le"np‘aom BEE888¢ ed
by the rec8i vethant®l from saidTheveRse dinke ardcfort septdingesaidedigitaleinfosmeation =

el i m nates th%ﬁers%%f?mm&ﬂﬁ by usi ng a nobi | e station-specifi c PN -
y ,
sequence (’IIO wherem said plurality c of transceivers share sald random access

channel

S The system recited in claim 1 wherein each of the plurahty of

-2 dlgltal transceivers has a long code and the base station has a searcher; and .
‘wherein the communicating transcexver requests reservation of said

4 searcher and sends the data packet over the random access channel on the
" reverse link using sald long code correspondmg to the commumcatmg |

6 transcelver to obtain an encoded data packet, said searcher recognizing said
encoded data packet as bemg sent by the communicating transceiver based '

8 on said long code correspondmg to the commumcatmg transceiver. '

3. . The system recited in claim 1 wherein the dxgxtal
2 commumcatlon system includes a broadcast channel for commumcatmg '
~ paging and control messages over the forward link; and wherein the digital
4 information is interleaved with sa1d pagmg and control messages on said
‘broadcast channel ' '

4.  The system rec1ted in claim 3 wherein ‘the digital =
2 commumcatlon system is a CDMA communication system, and wherein . -
. ‘the broadcast channel and a forward data packet channel are combined to .
4 - obtain a Packet/ Pagmg Channel on the forward link, said Packet/ Pagmg
' Channel mcludmg a Packet Subchannel and a Pagmg Subchannel

taced
Th Shee\ g‘a



Specific Long Code) f or reverse transm ssi ons. Fromthe di scussi on above s
it is cl %0/3ar? t he di sadvant ages of the Access Channel gf:gmﬁ?‘i’?‘a%ﬁ ed" by' L

this | approach, but at the cost of requiring a searcher for each
mobil e station that 20 may transmit.on t Rever se Packet. Channel . Because .
searcher hardware - - and/or software will not generally be an unl imted.

resource, it is negessaq-y‘e yste q-e@irt@&'i‘i‘\ecpalﬂﬁqn%ﬁé}élﬁhh@ Pécicet!/Pag rﬁgj
number of searcher$s am)ng aFY

Reverse Pat¢keChemaghbas a power. controlr%b%? rfé’% %tBIH g‘% &/Bpf”zfoalgg?lopp

sear cher shar 'tlﬁ@dat'ﬁf]Shdklet ther?the dath lpadketsis beirig regelvodeb)ethe bdse skation.
station sends a poll to each mobile = station in turn, giving

pernmi.ssion to transmt. This method may be the nost efficient for a .
singl'e searcher, bét isTheesystemeraciteden clainy ks durthescomprisingg eledicated

avall abl . 3 They SeAarYd el e AR Bl SRR 0N, Wi oh 15 2

net hod - used in e present inven nmobi | e stations use.the 30 |
Access -Channel to request searcher assignnent .and only transmt on the

?evef :/gblpﬁc kg{ Chavng ! Vmﬁ—:r'sy?sté&ai‘é‘chéd inaclaiie @ wieseinvesth of the plurality of
PCT/ US96/ 089 3(513l g{tglntraggcre?veerrs hasnaa ShEWidth demang Ol %%?erggurther compnsm%h
‘mobi l'e stati om prasessbir for swnclsmgr fropy t}meamxg:h)mmccwsl ¢hannel e the dedicated

described wit Q:haﬁh@lr wheh éa‘i’% 'ﬂagl'd%atljr & eBRbAE 8 M3t BlreSHoldRveEar cher

managenent “pr ocedures,. e statron tirst obtains a Packet/Paging
Channel ASSI gnmrent fromthe base station. This was descri bed above with

| 8. The system recited in claim 7 wherein the processor switches '_ '
2 from the dedicated channel to the random access channel when the’
. bandwidth demand drops below a second threshold level.

9. ' The system recited in claim 6 Wherein- the digital
2 communication system is a cellular system having a network of individual |
cell sites and an active moblle transceiver from among the plurahty of -
4 dlgltal transceivers is communicating on the random access channel, the
- system further compnsxng a processor for sw1tch1ng said active mobile _' "
-6 "transcerver from the random access channel to the dedicated channel if said .
© . active mobile transceiver is undergoing a succession of handoffs between
8 individual cell sites w1th1n said network of 1nd1v1dual cell sites.

10. The system recited in claim 1 wherein the d1g1ta1
2 commumcatlon system includes a broadcast channel for communicating
system information and an access channel for making access requests, said
4  system mformatlon mcludmg paging messages, ' . A
- wherein the communicating transceiver sends a searcher request-
6 message on said access channel and encodes the data packet using a specific
long code correspondmg to the communicating transcelver to obtain an
8 encoded data packet, the random access channel comprising a Reverse_
. Packet Channel the communicating transceiver sendmg sa1d encoded data
10 packet on said Reverse Packet Channel; and | .
| | wherein the base station assigns a searcher to the -
12 communicating transcelver in response to said searcher: request message
:and sends a searcher ass1gnment to the commumcatmg transcewer

S
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5 reference to Figure 12A As illu L 1on 1o ef b
) . =t ! . A 12A, to o
2/?2{ : gn -_wo?s_%w? on ldle State 1214ﬂmmmmmﬂnme hanggwg&t(q%ésofrggi le
‘stat is first connected-to an wonist ors the I'S-95 Pagi ng

_ _ T _ - I ng :
Sheggnel (Step 1204). .The nmobi | e statign sends a Packet Channgl' gRequest
\ age on the Access Channel ('St ep'f06), and enters -the Assignnent

Wait State 1208. I1f. the_base .10 .. | on. SR ' ti
Packet / Pagi _n'g Chanh]ell- 25@?}3’5%%? %g“éﬂj‘é‘ggg@‘gfﬁ irvﬁﬁa é tVHérTg)ua%e statg[oin -
E gteecogt2 r1 c62 Pieiclides @fplufatitywfisearchers fox kzqaﬁngdéﬁmpéﬁgéi‘%ﬁ rféackﬁf{’g?eﬁi

p 1216), néﬁﬂhg%%kgﬁ?ifgﬁﬂ% bhe; RAd Svherein thébase stagionnivicludespa adntrollend

causi ng the

Message (& epfdr2ldéating fan 'iﬁgg,\géngl,r\]eq gg;) gg’ré E‘ﬂ’é?]iigﬁgéi e.t an&gegrg 'E?-lgl sggﬂ%?\gﬁlr(‘)g '

assigns the ﬁﬁ@%@e&ﬁ@wr@kdﬁﬁﬁwk@w@a@im Channel - (Step 1210), .the |

nobi |l e del etes a

zero and the Wait- List Flag to false (Ste t '
. L . fal Step 1212) and enters.the, |dl .
State 1214. The nohp| e That isystemenreaitad oiry cladmasif gM\é}éFqﬁéEkéhFPég‘gﬁtﬁlf'-

Channel . 2 _ _Referri O ' ' he forwaed |
&ﬁ_m, mobi fe c_"mmugf‘ﬁiﬂ.%gnéﬁgrr%rﬁi ité{g?@ctl%eggl;%&tg ﬁ%%@%mh%ﬂgﬁ?dhe P Bd s
whi | F assi gnedirtlg whereirs e - ORHRHRMAING, IFARFGR '-%gﬁgpfaﬁs m'atg {(le?g a%&i o
;elSJlsJe:’ | \[A)/h nszcgyhgneﬁ}%ﬂ% easteMessﬁtgét];ﬁ) {Rd base Mtatimbidre thie access ekanneloandye
_ o e . fromthe o said .
Packet / Pagi ng whergig) t .asggﬁgtﬁt}%\-ﬁgﬁﬁ&ng p}es ggﬁﬁﬁ‘g*g{agﬁ% g‘&gfsg?gﬁlé fo said .
reservatiog arphdieefPdging Chiagnekint response taaggedvingfsai acket/Pa annel - -
st at - i t e b e -
st ion receiy é&gﬁgyésgﬁss gnment Message fromthe base station .- . - o
g at contains - Lo}l __3 Tati on's assigned User ID, but with an MSID t hat
v\A‘OFIS not match the rro_l:n le station's MSID (Step 1254), the npbile station -
" ngagﬁqﬂgl t?g [egﬁl.vedhvsgrstéxﬂ t&tieed 125 @aim 110 lvehersini they haser stabions
Step 1256) .2 “inclu %g %ﬁfq%)lr yﬁf%??f%@?g f&f catiRe(thB&ncoded) ddta Parkehbased
< acrro swrpyreeﬁterstheldle t
I I ht he recei vegn Wherspecific longcode;sherein dhe hase stationhas 3,5e3 ngﬁg%g%é%%
( ) _e _ “'UP Wa%iﬁg f{t; AP wherein if the base station is unable to locate an idle’
o ' searcher from said plurality of searchers, the base station places the
6 communicating transceiver on said searcher assignment waiting list.

14. The system recited in claim 13 wherein when -one of the

2 plurality of searchers becomes a new idle searcher, the base station removes
‘the communicating transceiver from the searcher assignment waiting. list
4 and assigns the communicating transceiver to said new idle searcher. '

_ 15,  The system recited in claim 14 wherein eaic_h of the plurality of
"2 transceivers has a priority level; wherein an assigned transceiver has an
_ assignment to one of the plurality of searchers; and wherein when said
4 priority level of said assigned transceiver becomes lower than said priority
‘level of the commixhi’_cating transceiver, the base station revokes said
6 assignment from said a'_ssign'ed transceiver resulting in a revoked
* transceiver and assigns the communicating transceiver to said one searcher.

16. In a digital communication system for communicating digital
"2 information, said digital cOmmt_niication system having a forward link and .
' a reverse link, a method for communicating a data pécket, comprising: o
4 . first sending said data packet on a random access channel over
_caid reverse link by a communicating transceiver from among a plurality of

* This Sheet Has Been Replaced |
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previ ous searcher reservation, sets-.the User IDto .-



1256), thwg&t@%statlon del etes. the searcher reservation_and set's th_e" .

User PCT/US96/06930

PCT/ US96/ 06930 - 34 -~ ID .
equal to zero (Step 1258).. It then reenters the Idle State 1214. Sinmilarly,
ifo the nmobi | e station receives a Usef91D Assignnent - %ssage fromt he

base n, cont ai ni ng t he, nobi | a User -zero (St
ooy, tnes™ bR oaalanad 0% TRRILE AP ARALE sianseaivere shastrd aa
I D and del et exandem a&essehaniid; reservation (Step 1262). Again, it

reenters t e I dl e I |l e,statidons usechagne Iovmng_-'

procedur e rese itf?h ée%eé‘é’f‘@h@g data p ac:l‘ﬁg/%?e%fi nr&nﬁlggk arce¥st

Reverse Packetsa(dtmmse lihk byi mbasesstation; State 1214. Wien a m)bl le
station hag packet

whet her “its h s‘ség%ﬁ%&&ﬁggsgﬁgﬁgﬁ%% gérgbé %8ver ?#H%éb‘pﬁcﬁﬁﬁgsb«?r%q%

| ess than or ﬁlsatbm.iﬁndas -shown in Step 1220, the mobile - station

\(,j\ﬁeshnot aave a seaecond reeewlt3 ngbaighdigital informiation lfftismtsaxd é’ggyaﬁtﬁﬂﬁﬂd’fb?ed -
et her the on V\alt Li st tep- 1
it is on then%gkc% %Engxpﬁﬁctaé%g %?ﬁféetléé—q = TRUE), the nobile stationis.

placed in the User ID Wit State 1226. If -on the other hand, the nobile

o naaratien Ts not o ¢ the'Bleiidd %taééd&lcatttttétvhﬁt eacﬁ/étf@ pIOBSRE | © e

sends a. User . I'D Request ssag
then enterd digital rt&artgstvqrem f st%ql@c 1225 féode and the basmtammgmsaaed |

in Fi gure 12Cseam1efj thethfethb&rfu{-tﬁey\&btn §h€h1226 ‘the - - mobile

station awgits ass'r%nuestmg rgservgtlonDo]}r(s)aWd 18a ¥ T gt ah'\é) ncommumcatmg
. transcexver, S _ - '
6 providing to said searcher said 'specific long code correspondmg to the
commumcatmg transceiver; and _ : - |
8 . encoding the data packet bemg sent on the random access

_ channel with said spec;flc long code corresponding to the communicating
.10 transceiver to,obtairt-en encoded data packet, said searcher :ecogniiing said
' encoded data packet as being sent by the communicating ti'ansceiver__ based
.12 onsaid corresponding specific long code being provided to said searcher.

18. The method recited in claim 16, further comprising first
2 communicating a paging message and a control message on’ a broadcast -
channel over the forward link; and interleaving the dlgltal information

4  with said pagmg message and satd control message on saxd broadcast -
" channel. |

19. The method recited in claim 18 wherem the dlgltal'

2 communlcatxon system is a CDMA communication system, the method

further comprising combining the broadcast channel and a data packet

4 channel to obtain a Packet/Paging Channel on the forward link, said
| Packet/Paging Charmel mcludmg a Packet Subchannel and a Pagmg
6 '.Subchannel 3

"20.  The method recited in clalm 19 further compnsmg
2 _controllmg, via a power control subchannel on the Packet/ Pagmg Channel, .
‘a power level of the data packet when sending the data _packet to the base’ h
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20 control portion of the mbile station nonitors the tine that the rmblle -
has . ‘ngﬂ'l?the User ID Wait State 1226 without recePEIME9¢06ALr D =
assignnent, =~ . - and if that time exceeds sone set anmount, the ¢
generates a tinmeout Si gnal (St ep 122%()e The nobil e ends
anot her User | D Request Message to t base statior ,m” Mgﬂy lm _
Channel (Step 1230), and the -25 nobile statlon returns to tthet

VAt State 1226 e Themsthba WiSd BPeiim & Iobeer Sendethingnd LN,
on thﬁ PacRet /daagrmguéatarg\dhe (staepacket from]thazjommlmmmhk tgl teal_rﬁscaivegrtlom a.
sear cher. reser 9?{9 packet s e nmobile
Station sets It%/aaste ?ﬁxmgv\%f?#e{dﬁieﬁﬁ received from 30 the base

station (Step.1234). Thé nobile can then send packet data on the
Rever se- Packet Chanpgel (ﬁ@&éﬂé@lecﬂaﬁmalaiﬁ\enswema APR of Phe plhal

packet datg transm ssio s t trans SSIO '
successf ul t HEansgeyers ﬁan Fi‘ﬁrf{fdl‘?'é‘fs&&tmsa‘%def‘gﬂlﬂémﬂsw t“'sFI ag .
to VO 96/ EsWilaung from the random access channel to the dedlcated channel when

PCT/ US96/ 0@93 " TRUE".

(Step 1240) ang -erPt )tdhh d]egrandsexcteedsﬁﬂst l}resl'b%ld lFu‘('a‘elot her hand

transmni ssi on was unsuccessful (the "FALSE" branch), the nobile stati on

o £ thig, Seni ol ol rBARSE A W elten Cuher teRuERESclE), TLC
(Step 1244) anit E}éﬁlgeg lﬁge %Q‘Faleg ge%f}ée I?Egm‘ access channe W §r ri ng' '
back to Figur ettinIEand\fvxdthedéﬂaentd IdEbpsabellovue_d slsyorimehmhmlbl_elevel. '

o 24. The method recited in claim 21 wherem the dxgltal
2 ','commumcatron system is a cellular system having a network of mdmdual
_ cell sites; and wherein an actlve mobile transceiver from among the
4 plurahty of drgltal transceivers. is communicating on the random access
channel, the method further comprising switching said actl_ve mobile
6 transceiver from the randdm access channel to the dedicated- channel if said
- active mobile transceiver is undergoing a succession of handoffs- between
8 mdlvxdual cell sites within sald network of individual cell sxtes :

| 25. - The method recited in claim 16 wherein the digital
2 communication system includes a broadcast channel for communicating
- system information and an access channel for making access requests, said
4 system mformahon mcludmg paging messages, and wherein the random _ :
* access channel comprxses a Reverse Packet Channel, the method further |
6. comprising: |
third sending a searcher request message on said access channel by the
8 communicating transcelver, '
o - first assigning a searcher to the communicating transceiver by the
10 base station in response to said searcher request message,
'_ _ fourth sending a searcher assxgnment to- the commumcatmg
12, transceiver by the base station; and : S
o encoding the data packet using a specific long code correspondmg to
14 the commumcatmg transceiver to obtain an encoded data packet,
| wherein the first sending step includes transmitting said enco"de'cl'-_ B
16 '_ data packet o_n-'saic_l' Reverse Packet Channel over the reverse link
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statlon is reater than 15 (see Step 1220), the rmblle stati'on-al ready has

' ®nd can send packet data. The mobile s 8t ¥t data-
on the Reverse Packet Channel (Step 1246) It the hecks whet her
transmission 10 was successful (Step 1248 | f succesg l”Mﬂ'Hﬁﬂ
Flag is set.to "TRUE" . (Step-1250),. the rmblle . ””, -
State 1214. 1f unsSuccessf uI t he V\al t Li st Fl ag s sef to 'FALSSE* and '

e er 10,19, 201 Gl St o 20Blad Hh il RufSerEoiriiy Bl dn
Subchannel 2busigle sﬁaclﬁéldgoﬁnlaﬁ anfortghpliralityeof SagchersCoad fifth 8éhtingThei s not
set. t.o busy f d anbl e 906 on the Reverse
Packet Channel%ﬂssggmgﬂg cﬁﬂ%q‘})§§1 1@Leaq'{:ﬁére

atron en execut es Steps 1222-1226-
descri bed above. |f the nobile station had successful Iy

transmtted a packegy on T}{‘e?method rE@Vé%f #tcRBanks wHerdinctheadi ﬁﬁl making a
del et ed segrcher reservation, the.

bile station Wl e ed on

Che' base stat | GHRERNTAHAR,SYSten BelidssdyPAcket Paging Chastl themgthod ™" "

[) eservation V\/nfeﬁthér doasprikihg fifth serdinglanBaciad/ Pagm iel Reguest hh/Iességdee -
ase stati Sio a gt he en 5
of a waiti 2‘8 pe 3%%%1‘5%410% 3 tﬂgg‘é%[ tﬁgﬁﬁﬁagg sﬁlu%ggssgéﬂgla{l/‘ transmtted

a ~  packetcomnmunicatingtranscebeerkior Saii d?mket/aﬂagmg hianngl irmtespeasetter -

reservatiorg Zﬁeceiv;x'ﬁ% skigl Pi&@t/ﬁéﬁn?@ahﬂeﬁk@ﬁﬁéﬁ% M@Q;‘dgét S a hew"

reservation when i data 2.  Base .
St ati on Searcher I\/anagement o - Wth reference to Figures 13A- 13E
the base station se28.cheThe methodn'eagmmrlamo&ddreeemvﬂ\lelbdsesdmmu bed,

Ste];telr g'n”gm;élj . Eirﬁalﬂli_gg Csiagﬁluégﬂthreéf seé?chéré‘ ?&J l%ké%}?é‘eﬂc%d"ea %ftg?ackwg %%ase
station over -t f® the spedificiengeedg; amehwherrin thewbase statlon hasaa rarehent at'i on

receives sugh st@ﬁﬁéﬂﬁwahﬁng ¢igtltha rﬁéﬁkﬂt f\ﬁﬂ@é}f@impnsmg ﬁﬁ&ir@nﬂﬁ“t Message
over t he. Pagi ngomn%{]mcatugg EraRscelvex) on Lald'SedFRRES & assignment list if the base
6 station is unable to locate an idle searcher from among sald plurahty of

searchers.

29.  The method recited in claim 28, the method further
"2 comprising rembving the communicating transceiver from the searcher
'- assignment waiting list and second assigning the commumcatmg
‘4 transceiver to a new idle searcher ' |

_ 30. The method recited in claim 29 wherein each of the plurality of |
2 transceivers has a priority level; and wherein an assigned transcelver has an -
‘assignment to one of the plurahty of searchers, the method further
4  comprising, when said priority level of said a551gned transceiver becomes '
‘lower than said priority level of the commumcatmg transceiver, first -
6 revokmg said assignment from said assigned transceiver resulting in a
revoked transcexver and third. ass:gmng the commumcatmg transcewer to -
8 said one searcher '

31. Ina digital communication system for communicating
2 information, said digital communication system including a digital
| transceiver and a base station, said digital transceiver having a bandwidth
- 4 demand, a system for data communications, comprisirig;
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stati.on. The base station then ‘ent er (Step 1308), in whi ch
it awaits ‘a User |D request fromthe rmblle station. Presunably, bot h
t he mobi | e and base stations are in gpe lIdle State at this point

wai ting for a User Q

Messagg fromthe abra[ndodt 8 ccgsg%‘? ﬁ}\d HR %h'ﬁ&%‘ééeésts anneﬁ) {:% qﬁ'%%)
the base s@at said digital Aransceiver and salclme stationst (Step 1312), looking for
an idle searcher. 4 dedlcated chann@l foﬁéﬁxﬁnﬁﬁh@étm% Bid &8 a'ik@tt bét'ﬂvéé?ngéa”&

sear cher . na e & d: res. | e statl n receives-a User
I D Request g trfiatﬁeaver and saig Jase stationy;; when a searcher is idle
(i.e.; when the User tdaehsc&tforsw‘dmng frbin safdVPRdornactéssichhaha) to sdid

obi oher 9, A cheble! GRi5:¢ bEbRRauPakRting cesdialitl BireihSie,

Assi gnnent NEmabiortsovntMngﬁmmesmd dedinatesh chémnéldolsaid Pandory acaessnel . L
( St Lep 13142-  HR@pRefwhehdddia batd 1M g@m&t@dm below aldebdnd thil&Rbid.Y and

-permssion to use packe ata services prior to assigning a .
User | D. Upon 15 sending the User IDto the nobile station, the base’

station managenent 32, The aysteﬁdw@teariheﬂslzhm Mielre'i@t ﬁe&heorlﬁalt@on @d the
sear cher b?gi-ns sear chi.n sm ssg ns&_f rom t:-he rg&?ﬁl sta I on
e

encoded . wi em caéﬁgccf AN thEo‘H&‘tal C°‘%m“’6i§8 yStﬂBV\ﬁ}%g LSS
station recei myl@mcesﬂmaIIMhmm thedata packet Cpmprmblal GDMAt i on
when no segr chgy; Z,g &le (i.e., when the User IDIlist is 20 "EMPTY" in-
Step 1312), the base statlon pl aces the frobi | e statlon on a Wit :

'33.. Ina dxgltal communication system for commumcatmg
2 _-mformatlon, said digital communication system including a digital
- transceiver and a base statlon, said digital transceiver havmg a bandw1dth
4 demand a method for data communications, comprising:
. first transrmttmg a data packet from said digital transceiver to said
6  base station over a random access channel; :
~~ second transmitting said data packet from said dxgxtal transcelver to
8 said base station over a dedlcated channel;
first swﬁclung from said random access channel to said dedlcated .
10 channel when said bandwidth demand exceeds a first threshold; and
| second switching from said dedlcated chanriel to said random access
12 channel when said bandwidth demand drops below a second threshold.

34, The method recited in claim 33 wherein the information is
2 - communicated over the digital cellular communication system using code
. division multiple access (CDMA) and wherein the data packet compnses a
4 CDMA data packet '

'35, Ina dxgltal commumcatlon system for commumcatmg
2 mformatlon, said digital communication system having a forward link and
" a reverse link and having a broadcast channel and an access channel, a
4 ;system for commumcatmg a data packet comprising: o
' ~ abase station for transm:ttmg said data packet on a Packet/ Pagmg
6 'Channel over saxd forward link and for determining a location of a mobile
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Li st (St ep 1318) and sets the Wai t. List. Fl ag to "FALSE'. The base station
then ent eWO%6A™MAI t State. 1320, and both the nobile stat iRFTUTIE0e
station - wait for an available User ID. . _Referring
now to Figure 13B, the base station may .exit the Wit State 25 1320
under at |east two ci rcumstances First, wBgn a searcher becones - '

vail'abl-e, ' __
ol obar - il RafRidiveys Bhis ﬂg@%l%&é@ RIS Aot a8 BIFS, o
the avail aBl e fmmrsaxd Packet/Hagmgr anasboserasaldrfomamd iakssigns the =

avai |l abl e searcher to the waiting mobi | e station and sends a User

I D ASS|gnment Mess t he Packet/ n nel to.the iting -
nobi l e station (St 13%@)9 syi{em recnted inc ?fﬂbﬁgé’sl@?rgmcg}? 358 statignsen V&i =
Active State Igddin message on the broadSestwhdnnehévert the foawhrdlljlnmtbl Ie EXCﬁeds
its wait tinmne, t at’ion 0 er
control, ‘a Wi ‘?&‘FF "EQ'&%Q&SHO& cbfntzhe ?‘?B}/le ‘ﬂgbgggrlgg%ﬁérobe{g re Pr% r%‘et?ln%

PCT/ US96/ 08030the data. packet. =~ 37 . o

generated by the gl obal searcher control procedure (St ep 1326) The bas'e .

station then examnest User .ID list. to determ e whe r or. not
enpty (Step 1328). ¥ thfhwx?tenbﬂrqlge@ insclaim 5.y revM ogt%&ﬁhsn

reassigns 2 mdbile digital hransteivéhis within. ag aﬁebl ém‘d silireipnthedage lstaﬁmSt ép

ooty ?2? eéhigﬁggsmaw&h th PRkl dgt Gt LA G heﬁ?%h heth hkd' ©
gl obal sear4:hehn cthmmghc(l&mdmem) _

38. - The system_ recxt'e‘d in claim 35 wherein the systemincludes a
" 2 plurality of base stations each Having a handoff region; wherein a handoff
occurs each time the mobile digital transceiver moves from said handoff -
4 region of one of said plurality of base stations to said handoff region of
o another of said plurality of base stations; and- wherein the mobile dlgltal
.6 transceiver sends a request message to the base station on the access channel
| over the reverse link after each said handoff to provide the location of the
8 mobile digital transceiver. '

39. In a digital communication system for communicating -
2 information, said digital communication system having a forWard link and" -
- areverse link and having a broadcast channel and an access channel a
4 method for commumcatmg a data packet, compnsmg
o _ transrmttxng said data packet on a Packet/ Pagmg Channel over sald
6 forward link by a base statlon, and _ . |
- ‘receiving said data packet from said Packet/ Pagmg Channel over saxd' : |
8 forward link by a mobile digital transceiver; - _
“determining a location of said moblle digital transcexver whlle o
:10 transmlttmg said data packet

o - 400 The me_thod r_ecited in claim 39, further compri'si__ng sending a -
2 paging message on the broadcast channel over the forward link by the base
- station to determine the location of the moblle digital transceiver before
-4 transmitting the data packet ' i “R““ -
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i ndi catl that t he nobile has exceeded its wait tinme and ai l.abl e
User ID e Ps’f@'m"q‘he base station then.enters the Ready St z}{‘g&isgg'gsﬁéhl ch

i ndi cates a ‘greater ur gency for the nobile to receive a User 1D. Wen-a
User 10 1D beconmes available, the global searcher control then generates
a User ID Notification Signal (St epP4334), notifying the base

station of the avaifiabl ehe methodJi’@diteHQn aamtwsehateahltna lbBatiori 8 tié gNS
t he searchgr - frog]

ned | D th i exceeds
[ ts usage 211 RSP AEwe Serdendkl s within 4if afess WRETeUBRR arsirufting
priority, to tiheludestsendingothiel datatpricketnon Tie Phclet/BagingdGhandé omrtlie a.
User 1D Asgig /Pagl ng Channel to the .
wai ting m)%l I QHF\?E{(?@%?%?OHEH@@%JD& € nobile station then enters the
Active State 1316. Base stations can use the sane User |ID

pr e\él O?f, l'y assi gtnedu or. méttmethod redifR] aanh@emtteamlthgeya@m lrﬁ&hdepa' s
use e hase station st send ar assj gn

message t ol}t hePlHB fvmes"%té%‘?%%h ﬁad\gngégﬁanéoeff reg‘PBa?élTeé'ﬁ’é‘da B@Bﬁl ng
the User ID ascmcgmath ntrie theommobdle, dlgttal transdedver moves frarhisaéd Hantoffn had
successful lyy t

t ID
assi gnne nt ei ng rev O OQP%Q @as e . '?%?ttlgg E %%}{0% PVSIa&P PEHSPH regl({%% © r -
revoked nobi | eanather of saml phwsalitai of basetstations, she sethed, Fénthquqomm%ng :

reassign &5 sehding 2424 0esReLdage b 3hé BsclsthliBh drDHHeaRESOERRRT et /e t

oror 11y 1§ 1 Tegerag ik after each saidRondtt % pradidedhedocalion o Mehotie (ne

preferred @rbodigitabttrarisheiver. fol |l owi ng. procedure is used. For each
nobite station, a base station - mai'ntains four elenents that

determine the priority order in which User ID ' 30 . -asstghrents—are—rade: .
(1) Wit tine, which is the tine elapsed since the - tatlon '
has been pl aced on the Wit List. (2) Idle tine, whic !l“”ﬂiﬁ“ﬂ\ II lLulltl me -
since the last successful transmission froma nobile

User | D assignnent. (3) Assignment time, V\/mch IS the time since the
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PCT/ US96/ Bs02(37079 _ BEI/US96/0693¢pbi | e
station was assigned a User ID. (4) Mbile subscriber priority |evel,

in accordance with the subscribed grade of service for the nobile station
user. Await-time threshold,  which is shorter for higher priority |evels,

an idle-tinme threshold, which is Iaﬂqgr for higher priority levels, -
and an 5 assignment-time threshol d, irCh is longer for higher priority
| evel s, are all laﬁsociated wi th each subscriber priority level. The

station's wait-tine threQRold, and I er is not controll abl e by
t he base station. Idle-tiM threshold an signnment-tinme thresholds,

wait-tinme threshold i's ‘!‘e fixed, becausegt st agree with the nobile

on the other hand, can be varied by ation in response to
traffic | oad. The base ;un‘evﬂa. I e assignnment of User

| Ds to those mobile statio E‘@t e et/ Pagi ng Channel . -
If the base station is in the 7 W4 Sta 1320 a cher becones .
avai |l abl e, the base stati d2 | p Assi t message to the

a ;
mobi | e that has exceeded it It tine Eg Eﬂe ol d pyotRe\gr eat est anount

(see Step 1322). ;erring NOW tO Flgure 13C, IN Rny nobile
station on the Wait Lis 13Qxceeds104s wait-tine thresh t he base
station will reassign s#ar cher fromactive nobile stat\o (see
Step 1316) according A he follow ng procedure: 20 :

(1) If no active e station (i.e., nobile stations having
User | D assignment) has exceeded its idle-tine threshold, nor has an

active g A _
| . ’%‘ - 110 | | | ;;‘ -
[~ 140 SWITCH 140 ()
108 STATION 108

120
130

120

120

|/_(;]_:85102 o 102

FIG.1



nobil e station exceeded its assignnment-ti me threshol d, the base station

does wOoRsi370assi gn any searchers from active nobil e sSRGEV¢4H6938

wai ti ng nobile stations. The base station generates a data Tx/Rx
Notification signal (Step 25 1338) and resets the idle tinmer and sets
the Wait List Flag to "TRUE" (Step 1340). The base station then
returns to the Active State 1316. ' (2) If any nobile
station having a U D assignnent has. exceeded its assignnent-tinme
threshold (Step 1342), the base station wl| reassi gn the searcher of
the nobile station that has exceeded it signment- 30 time threshol d
by the maxi mum am20® (Step 1344). This continues until either there

wait-tinme threshol ds@or there are no nore nobiles with User ID assign-

are no nore nobilesgn the Wait List that have exceeded their
ment s thét'"have-exce&ed their assignment time thresholds. If the nobile

WD 96/ 37079 PCT/ US96/ 06930
39 bei ng exam ned for assi 44) is not the
ol dest active, t he base sKati ACEBSSCHAMNERssi gnnent Ti neout State

1346. |If, on the other - han rne—nmm%gmned is the ol dest
active, its User IDis r ked hy_t he ha& atiaon_-sendi nd a r ID

Deassi gnnent Messag the mok(| e RANDOM WCCESS CHARNELN g 2hannel" (Step

1348). The base st at) gl obal sweqpctre maragerent color—@en sends
a User ID Notificatioh Message t he next 214501 nobil e station
(Step 1350), and the pait List APEBICXTRDEHANNED
| ~ 108
_ 206A LT | T 2068 T £ 206C | Irsz
PAGING/ACCESS| | PAGING/RANDOM TRAFFIC o
TRANSCEIVER ACCESS SHANNEL —
' TRANSCEIVER TRANSCEIVER | | SEARCHER J\

~' 210B

* + | + ' | * 210A
B 212 o

CONTROLLER

Lo

Y 110

SWITCHING
STATION

FIG. 2
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1352). If the Wait List Flag is FALSE, neaning the nobile is on the Wit
List, the WO983WRiion enters the Idle State (Step 1354). [PCTUSO6ERB6 Li St
Flag is 10 TRUE, neaning the nobile is not now on the Wait List, the Wait
Li st Fl ag . is reset to FALSE (Step 1356), and the base station enters
the Wait State 1320. - (3) If there remain nobile
stations on the Wait List that have exceeded their wait-tine

t hreshol ds, and there are nobiles havigg édle . tinmes that exceed their
idle-tinme thresholds (Step 1358), the %e station will Q15 continue
reassi gning searchers fromthe pool of such nobiles, begpaning W th
the nobile station that has exceeded its idle-tine thresighd by the '
greatest amount (Step 1360). This continues until eithg ere are no nore
nmobiles in the Wait List that have exceeded their wait-t{_ e thresholds, or
there are no nore nobiles with User ID assignnents that. \1five exceeded. 20
their idle time thresholds. Wen the ol dest active idle nobile (i.e., the

one t hat nost exceeds its idle tinme) is |ocated, t sane procedures
are followed as when the ol dest active assig ; s |ocated (in
Step 1344). If the ' nobi | e bei ng exam ned i s/not\ t pst] acti ve
idle nobile, then the base , station goes to The _egpt St ate
1362. 25 The nobil e station al so neasureq itjs ¢wn|wa [ i me, and
has a wait- time threshol d, which varies wit|Hgtlhe r%oer priority
| evel.. The nobile station's wait-tinme threshagg bz pr eat er
than the wait-time threshold used by the bag Sta _pLh | ow time
for the base station's reassignnent proces%t bg Pt before -
the nobile station's wait-time threshold is. 30 de .‘Er mobi | e
station's neasured wait tinme exceeds the nobile S il o t-tinme

t hreshold and the nobile station has data to send, %He NBp| | e station
sends a User | D Request. Message and resets the wai tgti l-a zero.

306A

J ~ 108A
306B
~atllf— f'. 6
: '108B

110

PROCESSOR

302

300
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40 WO 96/37079 t h r ef er ence to Figure 13D, exit from t RETGRIFOPBheoUt
State 1362 wi |l be described. As descri bed above, when an active
nobile station is examned (in Step 1360) that is not the ol dest
active idle nobile, the base station enters the Idle Tinmeout State
1362. At this point, the base station 5 will continue to exam ne the
status of the nobile stations. The base 4%t on gl obal searcher
control sends a Ready Notification Message to the ol dest active irdle

mobi l e station (Step 1364). That nobile station's User IDis then

revoked via a User D Deassignnment Message sent on the Packet/ Pagi ng
Channel (Step 1368), and a User ID notification signal is generated by the
10- gl obal searche‘{ ontrol for the next waiting nobile (Step 1370). The:
Wai t Li st FI a?g?cls then exam ned (Step 1372). If the Wait List Flag is
FALSE, meani ng¥he nobile station is on the Wait List, the base
station goes to the \ Idle State 1354. If the Wait List Flag is TRUE,
however, neaning the nobile is not on the Wit List, the Wait List
Flag is reset to FALSE (Step 1374), and 15 the base station enters the
Wait State r#204l 2928n t ha4R23se s2h200n is in thd 8dle Ti meolt

State 1362, if |the assi dnnent tijre of ajobile Is exceeded (Step
1376), meani ng ‘t hldQQBlbllleDOOl PRR00haH PP§NUser 000090000060 | orﬂLQTt_ePHbase

station enters

Ti n
the Idle Tineout State ﬁf/g the %& glo sear Ch?ﬁ contr.ol E rates
Data Tx/ Rx Notificati o‘h ssages ep 1378) %tt cause t I dl e

Timer to be reset and the Wait List Flag to be set to TRUE (Step
1380), indicating that the nobile station is not on the Wait List.

FIG. 4




The base station the enters the Active State 1316. ' Wth

ref er encewb@eBiogere 13E, the base station Assignnent Ti ne®GE/USIG0698Y) at e
1346 wi ||l be described. The base station may send a Ready Notification
Message to its gl obal searcher control (Step 1382), indicating that the

ol dest. - _active assigned nobile station is about to have its searcher
reservation revoked. The base station then revokes that nobile
station's User I'D by . sending a User I D Deassignnent Message, to the
nobile on the 30 Packet/Paging Cha ?l (Step 1386), and.a User 1D
Notification Message is sent b?ﬂ he gl obal searcher contnel to the
next waiting nobile (Step 1388). ' The Wait List Fliag,Js t engeﬂagm ned
(Step 1390). If the Wait List Flag is FALSE, the bags“s etlgréﬁters
the Idle State 1354. If the Wit List Fla0|s WD 06/ 34049 8
"PCT/ US96/ 06930 _ 41;}::1 F;? t he
Wait List Flag is reskt t Iﬁ\LS_ (Stlep 1 2) gn the Hasez & atfi [
returns to the Wait Sfat Q. E g]hgr in e Er_a
Ti meout. State 1346, the I I % her [rol  gerena s aﬂ-Tx/Rx
Noti fi cati on Message ep % n Heistfe@smﬁtlng
recei ving data. The Wyt L ag\ | hep 88 < b TRL%ESt p! % ),
and the base statiagn eturfsa@ th si ghmemt "] meout ' e
D.  Mbile StdfYof[¥pcati o € stht | & has packet
data to transm t] t aITDbI|&.‘St tion 'd% o
B | o£3le |E283
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10 two basic nethods nmay be used to deliver the packet data: (1) The base

station nWP968I8790n | S-95 regi stration nethods to | ocate tR{E/PAIBIO6580
station. . Wth this method, the base station can either page the
nobile station to determne its current cell/sector |ocation before
transmtting the packet data, or can sinply. .transmt the packet data
t hroughout the location area of 15 the nobile. (2) The base station may
require ‘the nobile station to transmgfoa Packet / Pagi ng Channel
Request Message after every idle handoff, thereby provi di ng exact"
| ocation inf | v celT¥sector) forfttreTobfte at all
tinmes. w Jhel\firs 'Sfmt hese net ho m'%i mz sat he Acce@s{ﬂ@,\annel
traffic 20 gnégated ytweg Rile statiof, |atgtHe ot of an & Base in
Pagi ng Spriyct c&:ne traffegdegnd a possfbl ¢ §I gy «Rpacket d '«\er-y--
The first nmethpd @ y bersaddesi rabl ¢/ net hodw:f qr high- nobi | i ®bil e
stations. The b re@dd mi ni miZes del ay flor st. packe Lat the
: X Pl o) i ' : 5‘:
cost of increap @bs = @fannel Araffi ¢—ttjmay be the best  dpproach
for | ow nobili Q ig > P5| ©tHtli ons. 18 V\hén using t fEr st
met hod, the bap tgtl bn  \s¢t & @He LOCATIZN (TR fi el d (descZiRed
?ﬁove) iP a Pa_:kra?/lag gg “ha Qt' Overh m@l\/gss eftf) "0:[': %Ugfgobi l e
en perforns ery—S regisiratiOm as ang: of | ocati O
packet deliver a VWhen si@g t he sgc rehod, the base station .
sets the I>_.O\ICT ' in®he Packetm gl n@ Channel Overhead
Message to E-<1E.Q-'I'he bi | e Istateon sendg @ Fackes/ Pagi ng_Channel
Request l\/EssagegEm\g) 96/ 3{0Zp O & : j
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42 a%%/ﬁé(ﬁry i dl e handoff. The nobile station also perforns IS 95

regi stration, as required according to the normal I|S- ¥96/86930 s .
E. Traffic Channel Managenent Wi | e packet data services are
in progress, a mobile station can 5 conmence or end operation on a CDVA
Traffic Channel at any time. This I s done by using the channel
assi gnment, channel release, and rel ated procedures defined in
TIAEIA 1S 95. Herein, reference will be nade to the CDWVA Traffic
Channel. It is to be understood, however, that in general it is
preferable to use a dedicated channel7/ﬂB send transm ssions that exceed t he
10 bandw dth of the random access channel (e.g. Lsty, Q5 o or
conti nuous transm ssions) between the base stati on\oand bile s _8*
The Traffic Channel ref erenced int i nder Qf S-St gely
an exenpl ary d 1 annel & Thi g seqtddn desc i bebmt h @s
for swtching o i gni ng |bet eg% ddi cat efle¢ nel Q
Traffic Channel) . 15 andom|accgsis nel of .
i'nvention when condi tilo Sldictte ftha dansiti efﬁJ
For conveni ence, the degdi chan eE Gitkl| be ded ﬁ)eﬂ"’ tﬁ
speC|f|c reference to | ) Ic Chanpel . g Thi s pi oc§B§ %l bed
above in | ess defaii W to|FHi gur V‘]Elth ase
station or rmbll b st{at|i initiagge th 20 Chgme aSSI gnnent
process. bi-+p—sHat | Inkii gt es tthe Triaf f :hannel O 2 agsi gnment
process by serAh Ng gn O gl nat on n eithe > access
Channel or Revprge HRac . ase can i ki e@a :
Traffic Channe} fass8ilg by dr asgj a Traff fAnel , or by
sendi ng a Page I\/agege to the nobi tat| ﬁ*eg;ger to the &8I gnment. 25
The base statipn l{ges t he flol | ow rfg Eroced det er mthe to
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initiate transitions between the Packet/Pagi ng Channel and Traffic .

Channel s:Wo0 96/37079 (1) |f, over a period of tiRETUSMAI (at a
sent to a nobile or received froma nobile station exceed a
predeterm ned threshold level, the 30 base station assigns the nobile
station to a CDVA Traffic Channel. This procedure addresses the
probl em t hat packet data usage nmay eggged t he capacity of the
Packet / Pagi ng Channel or the Reverse Packet Channel under WO 96/ 37079
PCT/ US96/ 06930 Ve 43
ci rcunst anceshere usgrs ¥ %ér | ar ge anoydpts of| data, or caréy[gq.hut an
ext ended sessipn with fregqup Achanges of /data pgckets. B
(2) If the nohile stalfon Ls€rEdr the basg sfation sets upa © gond
cal | appearanck ( ,la volce &gl | sinul yane )Lﬁ wilt h packet dat ﬁv
service) where|a, Zr&ff|c Changs tg cadrry the new cal¥ o
appear ance, thaaz) E atiof asgi nobi | e%st' ion to a r@ffic
Channel . Ux™o 3L 2 sicaijon is in notiGrEaid
under goes a rapHQ 3/ |succesF@n oR €inal fades, t%@se
station assign$ tﬁagrm)i le 100 &t VB b gf fi ¢ Channel . t@wi | |
be advant ageousg t & Usela Tr fﬁ u r| such circuns &Bs so
that connecti vijt y.3 & Rt allned ( uqi @y the soft handoff feature
of CDMA cel | ul t hgut cessi CChaphnel activity to
re-establish Pz{ Pna i ng Ahanne] assignnent 9. é
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(4) When a nobile station's Traffic Channel utilization falls 15 below a
confi gureWORWIWT7? t he base station releases the Traffic Chromese6/06930
Criteria for determining when to release the Traffic Channel include idle
time (tinme since the | ast packet was sent or received), user priority, and
mobility history (rapid succession of handoffs or signal fades).

Mbbi |l e stations can request assignnent to a CDMA Traffic Channel by 20
sending a CDVA Oigi nation Message instead of a Pagi ng/ Packet Channel
Request when initiating packet data service. Mbile stations can al so
establish their own criteria for making the transition between Traffic
Channel and Packet/ Pagi ng Channels, so | &t as the resulting procedures

do not conflict with the base station's procedures. 25 [V.” CONCLUSI ON
The present inventiogoprovides-the capacity to communi cate data
packets in a digital coWi cation systemover a random access channel. In
CDVA systens, the inventioh uses Lo 2Codes to encode the data pac

and searchers that recogni ze the, dat a
on 30 the FI@E.SFAink, permttijngggulltiple users of the systemto sHare:
random access channels. Thd mgyrgs¢nt i nventHQhE _ GP¥cedur gs for
managi ng ‘the searchers. As |t oAy users who transmif
infrequently and in BITSwHe-bur gt s can share the r @sour ces of the
random access channel w t hout W96/ 37079
PCT/ US96/ 06930 ' - 44
' 702 - 704
| | -~ |  PACKET SUBCHANNEL |
FIG. 7B | © - MESSAGE DATA
BITS —»~ 1 - 95
602.
,702 708 710
- PACKET SUBCHANNEL
FIG.7C 1 1 UD | MESSAGE DATA
P \1\5—/\(8\0%/ |
| 704
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t he need channel dedicated to each user for trangm.ssi f its
dat a packéﬁg?a¥ﬁ%$eby increasing efficiency in the systen1iﬁhiﬁg@ﬁ%$hg
system and subscriber costs. The ability to track the |ocation of
mobil e units comuni cating with the base station is also a feature or
this invention.” 5 Furthernore, the present invention provides
nmeans for sw tching or transitioni ng between the random access
channel and a dedi cated channel. The random access channel of the
present invention is designed to handle 10719 bursty data transmi ssions. A
dedi cated channel, on e other hand, is dedi cated to the user for
the duration of its transm ssion sequence and is 10 wused, for exanple,
when the user has a | arg@ganount of data to send or is " transmtting
continuously with little no break between data : transm ssions. In
accordance wth the present invention, both types of channel.s may. be
provided as well as the ability to 6 ansition between them when
conditions dictate. _§& old | ev8 can he establ9%hed for ~_ 802~
determ ning when tq transitiqQn_in either dlrectlon fromthe rd m
access channel to ﬁhéqdﬂai a@@ﬁ SR dIYRE] v é&ﬂ% EDQﬁen' hEGe fiite
threshold | evel s ar ettt ||c treet—s—tr-atrett IWIICU +o—the Pt .Tﬁ"rl at
channel BITSoPt r an8ni ssi on of @ata. In thiswREA8 OETEFSEsent Ihventi 8n
keeps the . random access channel open for bursty users, while
providing users with 20. large volune or continuous data a channel by

whi ch to communi cate their data. Thus, the random access channel is
not overburdened and rendered i neffe ]L egor its intended purpose.
The design of the random access channel 3? fferent for the

forward |ink and the reverse link. On the forward |ink, a Packet/Paging 25
Channel is provided incorporating both a Packet Subchannel and a Pagi ng
Subchannel . This perniﬂgxhhe base station to transmt packet data to a
renmote user. On the revegge link, a Reverse Packet Channel is provided

t hat handl es packet data‘iKon1renDte users so that the data can be sent to

1002 1004, 1006 1008,
PREAMBLE| LENGTH MESSAGE PADDING
BITS—» VARIABLE g VARIABLE  AS NEEDE
BUILDIN
FIG. 10 EXTRA SPACE
1006
1102 1104« 1106~ 1108~ 1110~

FLAG .MESSAGE TYPE | MESSAGE TEXT FCS | FLAG

BITS-p» 8 8 _ <2048 OCTETS | 16 8

FIG. 11
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t he base %&8%’9&79 .30 The previous description of the preferred

FIG.9

enbodi ment ovi ded to enabl e any person skilledP PR06830 t o
make or use the present invention. "The various nodifications to these
enbodi mrents will be readily apparent to WO 96/ 37079 o
PCT/ US96/ 06930 . _ 45 t hose
skilled in the art, and the generic pri nclilﬂ%s pdefiljned jherein may Qe
applied to other enbodinents wi thout - the use of  .thg indentive faculfty.
Thus, the present invention is not intended‘o be llimtled to the :
enbodi nents shown herein but is to be accogygeg | he jw destgscope_ cor{si stlent
5 with the principles and novel features Esg J'Eq herjei & 10 (I
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| claim 5
conmuni c awioeg/37079
comuni cati on system hav-

digital i

reverse link a system for comu-

conpri.si ng:

plurality of

code, for

channel

correspond- -

and for receiv-

said forward |ink; and
data packet on said
reverse link and for

over said forward |ink
sear cher which recogni zes
sent by. the comuni cati ng
| ong code corresponding to
transcei ver,

share said random
comunicating trans-

sai d searcher.

the digital

a conmuni
transce

1. In a digital communication system for.

nformation. said AGY{SE6/06930
ing a forward link and a
' ni cating a data packet
cating transceiver, fromanong a
ivers each having a different |ong

sendi ng 128i% dat a packet on a random access

over said
ing to
in

.15

reverse link using said | ong code
said communi cating transceiver.

g said digital information from

~ a base station for receiving said
r angd®02ccess channel from said

exdi ng said digital information
ai d base station having a =

o sai d data packet as being
IS-95 trrpgmcei ver based on said

i d communi cati ng

QfGNINE@Tqu ality of transceivers

access chgnnel and wherein said

el ver requests reservation of
' ~ i wher ei n

ACCESS CHANNEL

PACKET CHANNEL. \¢ 1206
REQUEST

* 1208

ASSIGN_WAIT

1210 §. CHANNEL 1216 § CONTROL

PAGING

PACKET/PAGING,
ASSIGN

‘ 1212

UID=0
WTLIST = FALSE

1214

FIG. 12A



25 commui cati on system i ncl udes a broadcast channel for

communi cavowg31eagi ng and control messages over the for- \NQC’HIUSPGfﬂé”'hnd
wherein the digital information is interl eaved wi th said pagi ng and

control nmessages on said broadcast ' channel. 30 3. The
systemrecited in claim2 wherein the digital S
communi cation systemis a CDVMA comuni c4/ggn system and

wherein the broadcast channel and a forvvard dat a packet
channel are conbined to obigin a Packet/Pagl ng Channel on

the forward |ink, /sandyPacket / Pagi | udi ng a 35
Packet Subchannel a ) 4. The
systemrecited i iﬁ Pagi ng
Channel has a p&jf & trolling a
power |evel of Th da.sag packet is
being received b the@ 40 5.. The system -
recited in claimfl. flpt4 dedi cat ed
channel . for conmuhi ca ﬁng ' 6. The
systemrecited in|cl alns plurality
of digital transckivefs h : (
system further coppri $i ngla_X 45
t he random access| chahnel
sai d bandw dt h depand{gxc
O Q.
<2 ~ gl8
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47 7. The systemrecited in claim6 wherein the

pr ocessor WO 96/37079 switches fromthe dedicated chantEMUs¥HRR r andom
access channel when the bandw dth demand drops bel ow a second

50 threshold Ievel. _ ' 8. The systemrecited in claim5
wherein the digital ~ communi cation systemis a cellular
system having a network 1819 ndi vi dual cell sites and an
active nobile transceiver froms= : anong the plurality of

digital transceiversis comunigating = 55 on the random access

channel . the syst¢m f§rthergco i S- ing a processor for
sw tching said activenobil& trdasceiver : fromthe random
access channel £8 dgghannel if said active

t he |degdj\cat
nobi | e transcei 81 is un@é?&aﬂn
bet ween 1 ndi vi duglf celjl Eites i
i ndi vi dual cell sijtes.
wherein the digitlal 8 S
br oadcast channel |f or

susgcessi on of . handof f s
B i d net wor k of 60

9. The systemrecited. in claiml
@cam‘runi cation systemincludes a
¢ tommuni.cating system i nformation and
f@ raki ng access requests. said system
i pagi ng neksages; :
sends a sgarcher :
and encodps _ t he

an access channel - 8
i nformation incl ud E
wherei n the comur]i catli ng| tkea
request nessage or] saild adcess

dat a packet usingla specifTc Tong 'corr espong- i ng
to the comruni cati|ng Ejr anscei ver to obtain an _ _ encoded-
dat a packet. the rlandgm access channel com prising a
Rever se Packet Channel| the communi cating transcei ver
sendi ng said encoJed dat a packet on said i

UID_WAIT

m
2
5
s Bl
0 BRNE o| B
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o= 8 , I
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SN 2 2 | § < 25| | o
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Rever se Packet Channel; and wherein the base station
assi gns aWE3@#r to the communicating transceiver in rRGHEIH6930 sai d
searcher request nessage and sends a searcher

assignnent to the conmunicating transceiver. ' 10. The
systemrecited in claim9 wherein the base station. i ncl udes -
a plurality of searchers for locating th ncoded dat a

packet based on the specific |ong code;1§A§ wherein the

base station includes a controller for locating an idle
searcher fromsaid plurality of searchers and for sending the

specific long code to said idle searcher. 11. The syst em
recited in claim9 wherein the digital’ B conmuni cati on system
i ncl udes a Packet/ Pagi ng Channel - on the forward |ink;

wherein the comuni cating transceiver
Channel Request Message to the base
channel ; and wherein the base statid assigns the

communi cating transceiver to said Packet Pagi ng Channel in
response to receiving said Packet/Pagi ngg ACCESS CHANNEIChannel Request

\Vessage. - 48 PACKET CHANNEL” ..
| - REQUEST

1302 sends  a Packet/ Pagi ng
station on the access

‘- PAGING CHANNEL

'PACKET CHANNEL \¢ 1306
ASSIGNMENT

1310 ‘ ACCESS CHANNEL
UID REQUEST <

PTY NOT EMPTY .
EM UID LIST

: PACKET/PAGING

1318 | CHANNEL
- 1314
- ADD TO WAIT LIST | - UID ASSIGN _
WTLIST = FALSE ' - MENT :
‘ - 1316

(Laeme )

FIG. 13A



12 The systemrecited in claim9 wherein the base station
i ncl udes awﬂl9ﬁff"éW?ty of searchers for |ocating the encodedPCT/US9%/M6930 dat a

packet based on the specific | ong code; wherein the base ' station
has a searcher assignnent waiting |ist; and wherein . if the base
station is unable to locate an idle searcher from + said plurality
of searchers. the base station pl aces thﬁgﬁgn} ' muni cati ng
transcei ver on said searcher assignnent rting | i st
13. The systemrecited in claim212 wherein when one of t he.
plurality of s hers becones a new idle searcher. the ~ base
station renovds the comuni cating transceiver from t he seacher -
assi gnnent waifti i st and assigns the com muni cat i ng
transcei ver $d saifd 4 e searcher. 14. The systemrecited
in claim13 i t he plurality of transceivers has a
priority lev assi gned transcei ver has an assi gnnent
to one of the rality of searchers; and wherein when said
priority |evel sai d agdi gned transceiver becones | ower than
said priority e b—F—i comuni cating transceiver, the base
station bai d aspidnment from said assigned transceiver
resulting in hnscei veyand assi gns the conmu- _
ni cating trangcei’ d one pe&archer. 15. In a digita
conmuni cati on bnTTuni chigp ng digital information
bet ween a conjuni transcei Ve and a base station having a
searcher. said di [ communi - O cation system having a forward
link and a reMersg link, a < ;ﬁ&?ﬁd for comunicating a data
packet. conprifsi ng the S';;‘j S 0 ©
Bl =
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requesting reservation of said searcher by said commu-

ni ati ng twenesmwrver ; encodi ng a data packet V\FCWU§96$W§&39| fic
| ong code corre- ~ sponding to said connunlcatlng .transceiver
to obtain an -encoded data packet; providing to
sai d searcher said specific |ong code core- sponding to the
communi cating transceiver; first sendlng sai d encoded data
packet on a random access _ 17A@annel over said reverse |ink by
sai d communi cgtT™Rg transceiver fromanong a plurality of
digital tanscliv- ers each having a different long code said
plurality of digital transcelvers sharing sai d random access
chan- nel; g—————A45 . recei ving said encoded_dat a packet
on said randnw1 access channel m said reverse |ink by|a bade
stati on. = saiq§>ear her | zipg said enggded dat a QS‘@EI as
bei ng sent b‘gsai |l @gpmugzjcat i ei ver bas paiicﬁ S
correspondin spe:if[":é gc .rovidedtcm salfa qeeéchg'
second sendi np sa d% | over said%orward \ <&
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link by said base station; and second receiving said digital

i nf or mat i wio g3TOT®Sai d for- ward link by said comumCTaiSo6/06930
transcei ver. 16. The method recited in claim15. further conprising 10
first communi cating a paging nmessage and a control nmes-  sage on a

br oadcast channel over the forward |Iink; and interleaving the digital
information with said paging nes-  sage and said control nmessage on said
br oadcast channel . - 17. The nethod rgegted in claim16 wherein the

di gi tal connqnfn?tion systemis a CDMA communi cation system  the

met hod further d¢onprli si ng conbini ng the broadcast channel ‘and a data
packet channel, |to gbtain a Packet/Pagi ng Channel on the forward |ink
sai d Packet/ Pagilng Ghannel i ncl udi ng a Packet Subchannel and a Pagi ng
Subchannel . | 18.| The nmethod recited in claim 17, further conprising 20
controlling, v&4 a ¢ Channel on the Packet/ Pagi ng
Channel . a powEr| | eve ket when sendi ng the data packet
to the base stayi on. 2 recited in claim15, further

conprising - cgnmuni _ romthe comruni cating 25
transceiver to the bas® 3 dddicated channel . 20. - The

nmet hod recited ijn clled L /rcive e plurality of transceivers
has a bandw dt h {de conprising first swtching
fromthe.random{ &% qun edijcat ed channel when said band-
30 wi dth demand fxcegds evel. -~ 21. The nethod

recited in clai 20.
dedi cat ed channe] to

t he random

=
2 ~
=
Z|s o
ol=m O
1 Ol=Aa =
@] z{g =
= “23) o | Z
51 Blex| |0
m m%lﬂ @l v
al Y| U°
N U 8 SE
2 NE
i
n = \ 0
z 2 - &
< E B
. 5 < 2
™ o 5
>
JE &
ob ) =
°q S| §| & El &
— = .
o=kl <1 =S| &§| E
Has] &zl Olas
<O = O 50
DE| o|P8[|PE
2Bl 8| 2| &| E
_Ea \ g; 1L ] 'lj %E-
AN
=



access channel when the bandw dth demand drops bel ow a second threshol d
level .  wooeBFe79The nethod recited in claim19 wherein tIRCTNSY6D6H30 :
communi cation systemis a cellular system having a network of i ndi vi dual
cell sites; and wherein an active nobile trans- ceiver from anong the
plurality of digital transceivers is connunicating on the random access
channel the nethod _ ' ' - further
conprising swtching said active nobilq Lgﬁnscelver - 40 fron1the
random access C?aﬁﬂ§| to the dedi cat ed Channel if sai d
active nobile tfansg¢eiver is undergoing a succession of

handof fs betweefp individual. cell sites within said network of

i ndi vidual cell]sitgs. 23. The nethod recited in claimi15 -
wherein the digital | - . 45 communi cation systemincludes a broadcast
channel for J conmmuni cati ng systeminfornmation ad an access
channel — for making access requests said systeminformation
i ncl ud- : \._ - ing paging nessages. and wherein the random access
chan- ) '1H€F‘EﬁﬁﬁTT§€§'ﬁ'R€V€Fse Packet Channel, the nethod
further 50 ¢onprising. . third sending a

sear cher request] negsa on kai d accesgs channel by the
comruni cati ng trfansdei '
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request nessia ourk®h sending a searcher assignnent to

t he communi cat - i ng transceiver by the base station; and
encodi ng the data pzf g using a specific long code

corresponding to th icating transceiver to obtain an encoded data
packet ; 5 tﬂe:omxmmemunrsysmm;fmmmmanngm tting
sai d encoded data @mtmmﬂudnw stem ha#yer the
reverse 1ink. mgafmwudwua@rgfm Yiggch %S'Std:ﬂ]ls%} fur ther
conpri si ng e.searcher-rro dlurality
of search- mmtmga n the specific Iong code to
said idle a commcnang transcexvm'. from among a pluralityrofd recit ed
in claim23 Wner in thtmisoe:mi-s cach having a differenti kotig mdeySfdtm

e o el e s i S
nmp g Qgr_g saldlongcode XESPG nd

Message to the base st -
‘second assiging the colif nunicating transceiver. anddordiecev-s aj d
unfomnm nﬁ'omsaxdforwardhnk;and d |

Packet / Pagi ng Channel ing A Eal

Packet/ Pagi ng Channel ng@ %Sf&g@mm said data hod
recited in cIa|r11523wh Eg elfromszndre\?
plurality of searchers packet

based on the specific S} mfmonovcrm
stet-an_has a sear cher_Sa @ ioni \m&a searcher which|recognizes met hod
fLrthM conpri sifng psaid datd packe s g sent by the oomﬂnjaﬂﬁganscel ver
Ofie asg"fg’ searchef assi Jifibe] S4id jong code corresponding to
-] .
THH8E Supo said comnmmcaung ransoaiver,
gzg“g‘g*jg whamnsmdph:lrah?o{transccwcrssharesaidmdom
mos S mi access channel and wherein said communicating trans-
Lif ﬁg N ceiver requests reservation of said searcher.
EHHEE 5 ‘2. The system recited in claim 1 wherein the digital
g 2B A& |25 communication system includes a broadcast channel for
HE & E‘? communicating paging and control messages over the for-
3 @: Dy |  wardlink; and wherein the digital information is interleaved
%‘;‘j;ég 2 with said paging and control messages on said broadcast
£9a% Ef  channel e o
~ o @) 30 3. The system recited in claim 2 wherein the digital
= communication system is a CDMA communication system.

and wherein the broadcast channel and a forward data packet

channel are combined to obtain a Packet/Paging Channel on

the forward link, said Packet/Paging Channel including a
35 Packet Subchannel and a Paging Subchannel.

4. The system recited in claim 3 wherein the Packet/
Paging Channel has a power control subchannel for con-
trolling a power level of the data packet when the data
packet is being received by the base station.

40 5. The system recited in claim 1. further comprising a
dedicated channel for communicating the data packet.

6. The system recited in claim 5 wherein each of the
plurality of digital transceivers has a bandwidth demand. the

. system further comprising a processor for switching from
" 45 the random access channel to the dedicated channel when
said bandwidth demand exoceds a first threshold 1 SREPLACEVENT SHEET
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statlon IS un
plurality of.

t he method further co
the searcher assignnent waiting list and second assigning the conmmu

transceiver to a new idle searcher.

wher ei n each of the @l Fhe isystemh recitedcin mf&wmm{i& 0y
E@ Eiu

ZZTLZZIZ”ZZSL?Ziﬁ%ﬁ&sﬂﬁa@mﬁ‘%m@

comuni cating ‘. 60a threshold levels: revoki ng said assignnment from sai

of searchers, the

assigning the co

assi gned transceh]\igésr %'éa“ t&é}ﬁraﬁis Veroiﬁetaaﬁg ear,cher.

digital comunica

6‘55% €in 34¢

84 Detwark,

ni cating

28. The nmethod recited in claim 27

and

- rality
el of

t he

d

In a
i gital

conmuni cati on syst®@: dmdaahg:&magandmamm«@:mmﬁ-cmat i on,
sai d digital transamong teplurality bﬁnﬂghﬂt&aﬂ%ﬁ%rsla éoﬁhﬁmzchﬁh

communi cati ons, ¢OgRMthY %dom%&é??%@aﬁﬁ&ﬁsﬁxe S74te filrth

dat a packet

ing a processor for switching said active mobzle u'ansce:ver
from the random access channel to the dedicated channel if
said active mobile transceiver is undergoing a succession of
handoffs between individual cell sites within said network of
individual cell sites.

9. The system recited in claim 1 wherein the digital
communication -system includes a broadcast channel for

at a

atlng a .

communicating system information and an access channel
for making access requests. said system information mdud-- -
65 ing paging messages;

‘wherein the communicating transceiver sends a searcher
 request message on said access channel and encodes

the data packet using a specific long code correspond-
ing to the communicating transceiver to obtain an
encoded data packet. the random access channel com-
prising 2 Reverse Packet Channel. the communicating
- transceiver sending said encoded data packet on said

. R‘E’f’f ACEMENT SHEeT | Reverse Packet Channel; and

134 NOV 1998

wherein the base station assigns a searcher to the
communicating transceiver in response to said
searcher request message and sends a searcher

assignment to the communicating transceiver.

10. The system recited in claim 9 wherein the base station

includes a plurality of searchers for locating the encoded
data packet based on the specific long code; and wherein the
base station includes a controller for locating an idle
searcher from said plurality of searchers and for sending the
specific long code to said idle searcher.

11. The system recited in claim 9 wherein the digital

communication system includes a Packet/Paging Channel

on the forward link; wherein the communicating transceiver
sends a Packet/Paging Channel Request Message to the base
station on the access channel; and wherein the base station

assigns the communicating transceiver to said Packet/ -
Paging Channel in response to receiving said Packet/Paging

Channel Request Message.

wﬂ ﬂ an idle searzf;he_rl_hf rornt ﬁrmng said |
MG 22, 2 e e e ST ST



bet ween sai d digrtat—transcei ver and said base station; a dedi cated

channel for co tin sal d data packet betvveen said digital
transcei ver and 'Eﬂ M![W’aﬂ’m € a procesﬁ& EM%NTnSHEET
sai d random acce | 'to s¥¥d dedicated ¢ nel when said

bandw dt h - demand exceeas &% first threshold, and for switching

fromsaid dedi cated channel to said random access channel when said

bandw dt h demand drops bel ow a second t hreshol d 30. The system

recited in claim he, Lof Vier the

di gital communi c.at;?ﬁ hgégélw_v | rﬁ:q;' @%ﬁ?&m %é’%%ss ( CDVR) ;
and wherein the 18 S In a
digital conmuni M@ackpsm&onth@ ode%whmumthebascl digital
aid digital ?yﬂﬁ%“. e scstetier %ﬁﬁh “data
conmuni cati ons o %% %ﬁbﬂg’s gﬁ asﬁgéﬂ% fromsaid
digital trans- Qf)sg%ﬁ chepsidbedbase station-plages the &M cess chan-
nel ; mummnng transceiver on said searcher assignment waiting

13 The system recited in claim 12 wherein when one of -
the plurality of searchers becomes a new idle searcher, the
base station removes the communicating transceiver from
the searcher assignment waiting list and assigns the com-
municating transceiver to said new idle searcher.

14. The system recited in claim 13 wherein each of the
plurality of transceivers has a priority level; wherein an
assigned transceiver has an assignment to on¢ of the plu-
rality of searchers; and wherein when said priority level of

~ said assigned transceiver becomes lower than said priority
level of the communicating transceiver, the base station
revokes said assignment from said assxgned transceiver
resultmg in a revoked transceiver and assigns the commu-
nicating transceiver to said one searcher.

15. In a digital communication system for commnmamng
digital information between a communicating transceiver
and a base station having a searcher, said digital communi- |
cation system having a forward link and 2 reverse link, 2 |
method for communicating a data packet, comprising the
steps of:

requesting reservation of said searcher by said commu-

Ricating transceiver;

cacoding a data packet with a specific long code corre-

sponding to said communicating transceiver to obtain

- an encoded data packet; .

providing to said searcher said specific long code corre-

sponding to the communicating transceiver;

first sending said encoded data packet on a random access

channel over said reverse link by said communicating

,  transceiver from among a plurality of digital transceiv-

R~ TNT SHEET s each having a different long code. said plurality of
igital transceivers sharing said random access chan-

15 NOV 1998 ok




52° second transmtting said data packet fromsaid digital
transceiver to said base stati-en—over a dedicated c

first switching fra access channel to sﬁPLACEMégLE:&ﬁEET
channel- when said mﬂm ,M 49 exceeds a first threshold; and
second switching frdm §al channel to said : random access’
channel when said bandw dth demand drops bel ow a second threshol d.

32. The nethod reﬂmenceim;asaid%ncﬁiﬁ@ldﬁd Pﬁcké'lf 8n"Said randofn ' S

comuni cat ed over t t| n.system-using code
division multiple access fhl ?#a'l §

CDMVA dat a packet said3earcher mug:gmnng)Memdcﬂ]dasspackéms :
conmuni cating i nf dyefni sent o’zi»t; ruaﬁceww&arw ving a 5

onprises a

forward link and a r rc@?ré sPAGAEot ‘and an
access channel a sy% 2 =y z BaSicet— I'Si ng:
a base station for t¥=Hs* ¢ g said data packet on a Packet/Pagl ng

Channel over sai d seconsrsending saiddigital informarion ovey said forwasd di ver. sai d
nobi | e digital transhnk by said base statborej andg sai d data packet fromsaid

Packet / Pa e system
recited in claim LN b}@/%&%&éﬁ%ﬂﬂﬁ dsfr%m &hrressgge on
t he broadcast channewa{é &’Yt% SommynIGaha ﬁ’rpne a_l ocati on of
the robile 6. The method recited in claim 15 further comprising
10 ﬁrst communicating a paging message and a control mes-
sage on a broadcast channel over the forward link; and
interleaving the digital information with said paging mes-
sage and said control message on said broadcast channel.
17. The method recited in claim 16 wherein the digital
communication system is a CDMA communication system.
the method further comprising combining the broadcast
channel and a data packet channel to obtain a Packet/Paging
Channel on the forward link, said Packet/Paging Channel
- including a Packet Subchannel and a Paging Subchannel.
18. The method recited in claim 17. further comprising
20 controlling, via a power control subchannel on the Packet/
Paging Channel, a power level of the data packet when
sending the data packet to the base station.
19. The method recited in claim 15, further comprising
communicating the data packet from the communicating
25 transceiver to the base station over a dedicated channel.
20. The method recited in claim 19 wherein each of the
plurality of transceivers has a bandwidth demand, the
method further comprising first switching from the random
access channel to the dedicated channel when said band-
30 Width demand exceeds a first threshold level _

21. The method recited in claim 20. further comprising
second switching from the dedicated channel to the random
access channel when the bandwidth demand drops below a
second threshold level.

22. The method recited in claim 19 wherein the digital
communication system is a cellular system having a network
of individual cell sites; and wherein an active mobile trans-
ceiver from among the plurality of digital transceivers is
communicating on the random access channel, th%mggbgsl
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di gi taI transcel ver_b ting the data packet 35. The system
recited in clalm3wﬁ H'}I!‘ Eﬁ]matlon of the nobile digital
transceiver is w t wher ej n t he ba F[SSHEET

the data packet on the Packet/ 20 Pagin °Channe| oveBﬁ ﬁorwarc!ql I nk
t hroughout said area 36. The system recited in clai m 33 wherein the

system i ncl udesgn%% | tv. of .t atiqns each hay a hanpdof f

regi on; wherein ae‘% -
transcei ver nov aceesscchannelitothe demmmnmclrﬁl ity of
base stations to smdammmobihguansoﬁvermmdbpgom & sadesysiorloft y of

base stati ons; anohmﬂsbawenmm ol Sitbe cbvxhh%flﬁi& ok bfs 2
e access cnanne OVG

request nessage t tion on r t he

reverse link after sal ndoff 10 pr.ovi the L ocat i t he
nobile 30 digital t;%rei@@ &%ﬁe (RS ni cation
system f or comM|mgmmm wmomclum ﬁlmdﬁﬁom n system
having a f or war comimminizating systens informationl dmilangaeccbscchnmul

channel ~and an accfsrsmaking accessRiquedtd, Said Syt eifdriation indeide packet
conpri si ng: ing paging messages, and wherein the random access chan- |
nel comprises a Reverse Packet Channel. the method further |
o comprising:
third sending a searcher request message on said access
. channel by the communicating transceiver;
first assigning a searcher to the communicating trans-
ceiver by the base station in response to said searcher
‘5§ request message;
fourth sending a searcher assignment to the communicat-
ing transceiver by the base station; and
encoding the data packet using a specific long code
____ comesponding to the communicating transceiver to
REF: . - 6 obtain an encoded data packet;
[ "| | wherein the first sending step includes transmitting said
tv NOV 1998 I

- encoded data packet on said Reverse Packet Channel

L — over the reverse link. |

24. The method recited in claim 23, further comprising

65 locating an idle searcher from a among plurality of search-
ers; and fifth sending the specific long code to said idle
searcher.

25. The method recited in claim 23 wherein the digital
communication system includes a Packet/Paging Channel,
the method further comprising fifth sending a Packet/Paging
Channel Request Message to the base station on the access’
channel; and second assigning the communicating trans-
ceiver to said Packet/Paging Channe! in response to receiv-
ing said Packet/Paging Channel Request Message.

26. The method recited in claim 23 wherein the base
station includes a plurality of searchers for locating the

- encoded data packet based on the specific long code; and
wherein the base station has a searcher assignment waiting
list. the method further comprising placing the communi-
cating transceiver on said searcher assignment list if the base
station is unable to locate an idle searcher from among said

plurality of searchers.




trai'nsrn'.tti ng sai d data packet on a Packet/Pagi ng Channel over said
forward link by a bgﬂmm lm "mﬂm recei ving said data packet from
sai d Packet/ Pagi ng um ver said forwar

digital trans- ceivier:® s » detelmning a Iﬁgtlon%MgmrgﬁlﬁgT
digital transcei ver ‘While transmtting said data packet

The et hod reci ted 27, T Méthod #éited irf elaim 261aixSrthod furtherag) g
nmessage on the br base
station to determ%@?ﬁ%ﬁc Wﬁg‘?&&ﬂﬁ anscel ver
beforetransmttlﬁbetsﬁér‘?ﬂﬁ'aas @ndl'ﬁﬁ FUBEt ed in

cl ai m 37 wherein the M'aummmdanevgudh searaherei ver is

W t EI n an aLea 27 whereiiceaéls of the tEe dat a
A R syt i

i ncl udes a pl ural ﬂS signediransesiver has an assignment &Omﬂi&ff Phb'gl on;

wherei n a handof f ralityofsezrchets, lmenmddlﬁtmt:r sm lwhcmsadver moves
from sai d handof f @nlé;jdo Powdr ons to
sai d handof f regi anot, ofass? ural | é@tlo s. the
net hod furt her -60% Méﬁg& station
on t he accessfirstrovoking said amgnmnt assigneddmanseeiver - handof f

to provide the | ogesileingo in@?eﬁ@hdww%r hhdrunrd assignngrthe 41.
A digital communi %ﬁﬁ%ﬁé‘ﬁfg‘tﬁg&ﬂ&fbgmd one searcher.

29. In a digital communication system for communicating
information, said digital communication system including a
digital transceiver and a base station, said digital transceiver
having a bandwidth demand, a system for data
communications, comprising:

a random access channel for communicating a data packet

between said digital transceiver and said base station;

a dedicated channel for commnunicating said data packet

between said digital transceiver and said base station; -
and

a processor for switching from said random access chan-

nel to said dedicated channel when said bandwidth
demand exceeds a first threshold, and for switching
from said dedicated channel to said random access |
channel when said bandwidth demand drops bqlow a
second threshold.

30. The system recited in claim 29 wherein the informa-
tion is communicated over the digital communication sys-
tem using code division multiple access (CDMA); .and
wherein the data packet comprises a CDMA data packet.

31. In a digital communication system for communicating
information. said digital communication system including a
digital transceiver and a base station. said digital transceiver
having a bandwidth demand. a method for data
communications, comprising: :

first transmitting a data packet from said dxgztal trans-

ceiver to said base station over a random access chan-
nel;

~EPLACEMENT SHEET
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65 at | east one renobte transcei ver for transmttl ng an encoded

data packet on a rmﬂﬁ;mm!maﬂ neI §,zach of said at |east one

renote transceive l sai d eREPEAQ T(l;s ;
with a different: um que * i ng code; and a E@ﬂﬁ| HEET

for receiving said encoded data packet on sai d random access channel .
sai d base station hag

ans gﬁr nﬁ. %,1#1 ﬁ&tted '
code said  at lea &ei@ «fpa‘%gisia'n&em ﬁm& tion of

sai d decoder prior to Bﬂansm tting sal d encoded dat a packet

The digital communi Cﬁﬁt%ﬁ?ﬁﬁi@fﬂ; g&r& Sajat at i on
transmts paging and ¢ e sal on re te _
Lranscei ver aver a iRk sﬁSﬁi@? ‘?v;m%d 2 andii a& sai d
random access channe1=x%d§9a a single frequency band.

43. The digital comsesopd sw&nﬁgemﬁﬁ 95%' @c@atedherxﬁnﬂcp%dsﬁase
station transmts povetayidith ‘flcels 1Ahne] when said bandwidth demand
drops below a second threshold.
32. The method recited in claim 31 wherein the informa-
tion is communicated over the digital cellular communica-
. tion system using code division multiple access (CDMA);
and wherein the data packet comprises a CDMA data packet.
33. In a digital communication system for communicating
information. said digital communication system having a
5 forward link and a reverse link and having a broadcast
channel and an access channel. a system for communicating
a data packet. comprising:
a base station for transmitting said data packet on a
Packet/Paging Channel over said forward link; and

a mobile digital transceiver, said mobile digital trans-
ceiver receiving said data packet from said Packet/.
Paging Channel over said forward link.

34.Thcsystemremedmclmm33whmthebase
station sends a paging message on the broadcast channel
over the forward link to determine a Jocation of the mobile
digital transceiver before transmitting the data packet.

35. The system recited in claim 33 wherein the location of
the mobile digital ransceiver is within an area; and wherein
the base station transmits the data packet on the Packev
Paging Channel over the forward link throughout said area.

36. The system recited in claim 33 wherein the system
- includes a plurality of base stations each having a handoff |
region; wherein a handoff occurs each time the mobile |
digital transceiver moves from said handoff region of one of
said plurality of base stations to said handoff region of |
another of said plurality of base stations; and wherein the
mobile digital transceiver sends a request message to the
base station on the access channel over the reverse link after
each said handoff to provide the location of the mobile

30
digital transceiver. - REPLACEMENT SHEET
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to said at |east - iver over said broadcast channel , and

wherein said at le ne renote transceiver adj usts a transm.t
| evel of said encoam ‘ ﬂmumn Bdsponse to sR bﬁQ&EET
nmessages. i cation system of cI aim 43 . wherein
each of said at | east one rermte t*r anscei vers has a bandw dt h demand.

sai d base station di (rs,&ipng sal at | east , one rempte transceiver to
transmt said encode A {CO! onsystemfor communicatinghen sai d
bandwi dth  demand infotmation: $aid adi nalectnnmmmﬂohh systenl havidgt ®

transmt said enc JHRRCYKRE rh.a,égell when
sai d bandwi dt h derrm;vm hﬂ sal d et ?eé .esnol d.
45. A nethod forgs m&‘l@'{ ofit mcation |

systemin which at 3 data cei ver com‘runi cates with a

base station havin msgf
encoding. in at Iegst o&? ﬁgk SW WSW packet with a
uni que identifying code 8 raeﬁﬁee sAM%ers havi ng a
di fferent unique i dermeceiving smddamyackebﬁomsmd?ﬁcket/Panghan
40 nel over said forward link by a mobile digital trans-
CCIVET,
detemnnmg a location of said mobile digital transceiver
while transmitting said data packet.
38. The method recited in claim 37, further comprising
45 sending a paging message on the broadcast channel over the
forward link by the base station to determine the location of
the mobile digital transceiver before transmitting the data
packet. :
39. The method recited in claim 37 wherein the location
so of the mobile digital transceiver is within an area; wherein
the transmitting step includes sending the data packet on the
Packet/Paging Channel over the forward link throughout
~ said area o .
40. The method recited in claim 37 whcrcm the system
ss includes a plurality of base stations each having a handoff
region; wherein a handoff occurs each time the mobile
digital transceiver moves from said handoff region of one of -
said plurality of base stations to said handoff region of
another of said plurality of base stations. the method further
60 comprising sending a request message to the base station on
the access channel over the reverse link after cach said
handoff to prowdc thc location of the mobile digital trans- |
ceiver.
" 41. A digital communication system. comprising:
65  at least onc remote transceiver for transmitting an
encoded data packet on a random access channel. each
of said at least one remote transceivers for encoding

REPLACEMENT SHEET
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re"qués‘ti ng reservation—by said-at | east one renote transcei ver.
sai d decoder; transmtting. fromsaid at |east
sai d encoded daﬂﬂ!"gﬂﬂglwwtulwdom aggess channel @Plﬁﬁms'\ﬁggﬁw

base stati on. packet “on sai d random access

channel ; and decodi ng at said base station said received encoded
dat a packet in e dﬁﬂ. .tqaﬁtﬂ. f‘&:@‘éetd&x 46. The
met hod of claim 45 vv|=+e~’é ;ﬁ g?gg#e“ gf\digsmfc g-Ag—and -
control nessages to sal g e remote transceiver over a

br oadcast channel saaobaaeosangmfor receiving saidiencoded datapacketc@8 channel

bei ng mul ti pl exed | said ramiom|acckss channel. saidibaséd station Baving-ahod of

claim46 further conprgschder Tor deédtiding $did_transniiftedsehéoded durer

control messages from b&bﬁeﬁiﬁﬁsbbﬁsgtosgxduui ¢ idén EodEsmidone
%r

renote transcei ver ovet 3 : usting a
- tansmt power |evel of <52 BAL Q_S_] %YJI east gne
renote transceiver in S Pes g s31d; ef trol
nmessages 48. The ggchw of cl ai m47 wherei n each of said at |east 25
one renmote transcei vd2s The digitalldommuirication system ofeclaim f4lt her

conprising the stegshegbin said Base Cstations Gransmiits % gnande ¢ohtrol
transceiver to trapidishoes to saitPaf IRASOGHE Fedte P ndom
access chan- broadcast channel. said broadcast channel and said random
| access channel being multiplexed into a single frequency
band.

43. The digital communication system of claim 42
wherein said base station transmits power control messages
to said at least one remote transceiver over said broadcast
channel. and wherein said at least one remote transceiver

“adjusts a transmit power level of said encoded data packet in
response to said power control messages.

44. The digital communication system of claim 43
wherein each of said at least one remote transceivers has a

 bandwidth demand. said base station directing said at least
one remote transceiver to transmit said encoded data packet
on said random access channel when said bandwidth
“demand is less than a predetermined threshold, and to
transmit said encoded data packet on a dedicated transmit
channelwhenmdbandwxdthdemandisgwaterthansaid
threshold. =~

45. Amedxodforcommumcaquadatapacketmadigital
communication system in which at least one remote trans-
ceiver communicates with a base station having a decoder,
said method compnsmﬁhc steps of:

-encoding, in at least one remote transceiver, saxd data

packet with a unique identifying code, cach of said
Temote transceivers having a different unique mntﬁ'i'_

mg code;

REPLACEMENT &7 /7
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nel when said bandwi dth demand is |ess than a prede- term ned

t hreshol d; and directing said at | east one renote transceiver to
transmt pack on a dedi cat r '

nel when said baﬁmﬂummﬂutﬂmrgreat t han sa “WW%&T
t hreshol d.

tequcstigé‘ feservation. by said at least one remote
transceiver. of said decoder;

transmitting. from said at least one remote transceiver.
said encoded data packet on a random access channel;

receiving. at a base station. said encoded data packet on
said random access channel; and

decoding. at said base station. said received encoded data
packet in response to said unique identifying code.

10  46. The method of claim 45 wherein said base station

transmits paging and control messages to said at least one

- remote transceiver over a broadcast channel. said broadcast

channel and said random access channel being muitiplexed

into a single frequency band.
15 47. The method of claim 46 further comprising the steps
of:

transmitting power control messages from said base sta-
tion to said at least one remote transceiver over said
20 broadcast channel; and
| adjusting a transmit power level of said encoded data
packet in said at least one remote transceiver in
response to said transmitted power control messages.
48. The method of claim 47 wherein each of said at least
25 _one remote transceivers has a bandwidth demand, said
method further comiprising the steps of:

said at least one remote transceiver to transmit
said encoded data packet on said random access chan-
- nel when said bandwidth demand is less than a prede-

30 termined threshold; and
i said at least one remote transceiver to transmit
said encoded data packet on a dedicated transmit chan-
nel when said bandwidth demand is greater than said

_predetermined threshold.
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