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obj,ects, and advantages of the present invention wll beconme nore aapar
fromthe dMQ9¥M8Sdescri ption of enbodi nents of the inventi paragbs/ioasd h
below with reference to the acconpanying drawings in which |like reference
characters identify 5 correspondi ngly throughout and wherein: FIG 1 is a
di agram of an exenplary comuni cati on system enbodyi ng t he present
invention; FIG 2 is a block diagramillustrating the basic subsystens of

an exenpl ar yfoeqmitahgomﬁksaﬁm andadphging t&erafee%ﬁttramﬁh a%ﬂg 10
FIG 3 is an_exenpl ar |agram|IIustra|ngthereIatlonshlp be h

physi cal and™g channel s on the forward link; FIG 4 is an exenplary
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channel s on whi ch
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format; FIG wm@aamwgﬂ&eﬁﬁmgm%ﬁamﬂ ustrating the reverse
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F.,1B bits; ﬁh@%m ﬁ@hﬁ‘ﬁﬁelei‘@mﬁgytrw Hﬂtadﬁﬁﬁlﬁiﬂeﬁqw QPu?Efemental
transitions 30, t e suspended anddor mant no
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i | | ustr a5 ngphysicalichannels, ong for theferward link and another for thesreversss lindom t he
suspended anghit® PR{icAIIRAANEIS drb &itilizaH( foCraeilRaeontiidRicatRIPECh vasilery and
of logical channels.
The present invention may be embodied in two sets of physical
channels, one for the forward link and another for the reverse link, to
20 facilitate communication of a variety of logical channels. The physical
channels comprise data and control channels. In an exemplary
embodiment, the data channels comprise fundamental channels which are
used to transmit voice traffic, data traffic, high speed data, and other
overhead information and supplemental channels which are used to
25 transmit high speed data. In the exemplary embodiment, the forward and
reverse traffic channels can be released when the remote stations are idle to
more fully utilized the available capacity. The control channels are used to
transmit control messages and scheduling information.
Preferably, the traffic channels comprise fundamental and
30 supplemental channels. The fundamental channels can be used to transmit
voice traffic, data traffic, high speed data, and signalling messages. The
supplemental channels can be used to transmit high speed data. In the
exemplary embodiment, the fundamental and supplemental channels can
be transmitted concurrently. In the exemplary embodiment, to improve
35 reliability (especially for signalling messages) the fundamental channels are
supported by soft handoff.
Preferably, the supplemental channels transmit at one of a plurality of
data rates. The data rate is selected based on a set of parameters which can
comprise the amount of information to be transmitted, the transmit power
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BRIEF DESCRIPTION OF THE DRAWINGS



At renote station 6, the forward link signal is received by ante 3 ﬁg amz
routed to a receiver within front end 62. The receiver filters, gﬂpl Res,
quadr at ur eWdMSat es, and quanti zes the signal. The digitipeavsosyiad is
provi ded to denodul ator (DEMOD) 64 where it is despread with the short 30
PNl and PNQ codes, decovered with the Wal sh cover, and descranbled with the
| ong PN code. The denodul ated data is preovided to decoder 66 which perforns
the inverse of the signal processing functions done at base station 4,

STt | A e el by kit W ol

decoded data is provi ta sin tion system
supports datiBveRiaone ¥gllgbecame Jrpre j apparent drem, the rdetatled  desgrpiion pénot e

station Gh Cééﬂlbddﬂﬁe@&s 76f |onh@c<i’ﬁwﬁséacsorgI heetggbalhorbémﬁrsa&ﬁhlt rréfé‘-i‘éiilnét;@idt_@ntﬁd
routing the data or nessage .to encoder. 72.,.ln t exenplary .enbo t,
encoder 72 fBFARPANYING 5508?1si‘€tf’§ht like hrr}ﬁgwan@a&%gggurg{e%?y

si gnal i n§ datoarespondingty shroughdut antdhwhereifi: af orenenti oned U. S. Patent No.
5,504, 773. Encod 72, the es¢a ﬂgqu% it pends
a set of code tai _Gbi]tsi,g %n%ggs@héfdgﬂa%gngiapaenﬁ 1ts, alEd s?gtg?tgers
the synbol s embedyinghthecpresentdnyention;The i nterl eaved data is provided to

modul ator (MOD) WG, 2 & HDBlocR! @iagfdimC Alusieatinip| e Bhsid subsyBlRins of an
aved dat.a is.covered with

enbodi ments. In the first enmbodi ngnt t%ﬁ [ nterlég )
a Wl sh codXSMPITY; cmmyication, sysiein.embodying te present igvention: ation
6, spred® wi th aFGng ifhhexemplaryddiagrameillusprating the relatiorship thbeBMeerodes.
The spread LS: } 0 ml# iy front end 62. The
transm'tterq?r‘%g)lwg)tcgggﬂqg&élﬁlt%‘%g?\ggnp [ %g‘{srwéﬁg%’ansm;s the reverse
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segordtenbogthmszsicapﬂﬁa% Ea17¢hafmtarstd>ﬁhm§e 'E@vérbfelﬁwe mamﬂerI aSQE het dard
modul at or of an r syst e i,ch confo - st apdard.
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si gnal dPaceheadnteg-céli| A lporatdewelsptongontspk ¢thé ifomvayd stippléemental edhanaetiat a
IS grouped i S i its. The six bits are nmapped to a
(PR rpeftitel

correspondin . sh sefiuence. Mddul ator 74 then_spreads .the \\l sh
sequence with a [FHagb ier sxmplaay %’éﬁb??twm thesracaygd gmudtit
provi ded to carfiéregighalkter within front end 62 20 which functions in the

manner descri bed owa. :Fo j tyald op.4

reverse link sig :92\ r‘géf@%ﬁ@g%%@% dpég}r:%?/?c}g&#tgﬂ%{chﬁl&?l 44,
RF unit 204 fdhanpelsframepformads, denodul ates, and quantizes the signal and
provides the di gi{GZ2d i$ bflent at?)h_ﬁﬁﬁﬁF &lagran! ilhdtrathgn ik rev@seNink 2
despreads the gl glﬁé‘h?egaz% signal “with The short PN codés and the |ong PN
code. Channél8B|S a “&P@’H’gsﬁbQWorns t he Wal sh code mapping or
decovering, depeFGnFCds ahrexemplanyt tipringediagrampidhustnating the neenof dnterat i on
6. Channel edegrgsgbwg 1tvige reorders the denodul ated data) decodes the
de-inter] eaved data, and performs the CRC,check tion. The degaqded dat a,

¢ func
e.g. theBdata or g APJ8 agcexemplary Higg fipgzame dlustratng he use, of dfere or
el enent ~ l14carfer pewehdevbdd;a and nessage to the appropriate destination

(e.g., data sink22).~The hard . escrihed S I -
transm ssi ons of tgl,a ’?Té’%s‘%&f’ﬁg%‘%’v&g@%g @ifégt%ﬁ lé%g&\éﬁﬂ r&%gfr%farh%inésastl?%ns
over the forafghelEIBbkts; . Ot her hardware architecture can be designed to
support vari abl e e IS b Rl vi :

present jnventi or?.mg' ﬁ;&?qu 12 ?ohﬁ’gﬁtn?\g &gﬁd&h;ﬂg&%g%ﬁgﬁnﬁl%ﬁ% thin
base staid oﬁhécﬁﬁlﬁp%‘ﬂ‘i@(ea&@.é%umdceﬁa I?é‘ml:aé"yh?tj'ﬁe my $pqwing
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35 FIGS. 9A-9B are exemplary diagrams illustrating the protocol for a
base station initiated transitions from the suspended and dormant modes to
the traffic channel mode, respectively; and




As shown in FIG 1, renote stations 6 are dispersed throughout th¢] % MAR 2[]02
communi cati on system and can be in comunication with zero or nore base
stations 4wd gy yée exenpl ary enbodi ment, schedul er 12 Coordi’Eﬁ}ggéﬂ,ﬁt he
forward and reverse |ink high speed data transm ssi ons over Pride
communi cati on system A scheduling nethod and apparatus for high speed data
transm ssion are described in detail in U S. Patent Application No. 10

08/ 798,951, entitled "METHOD AND APPARATGS FOR FORWARD LI NK RATE

SCHEDULI NG', fil ebr y 11,1997, as ned tQ the assjgnee of the
present inventi o}qééd%ﬁg%r%&m Fgﬂé‘h‘%éﬂﬁ Proteeplyfdr @ Li nk
fChialnneI s In mhmtemmmmwnefdmﬁlajl‘mﬁbni Eftﬁnfthé\msﬁeﬂlc%]dd(aﬁ?fﬁh’m rhbﬁes .

ol lowing p c i ot chan sync channel, pagi ng channe

f undanent al qéh%‘ﬁ%gftﬁg CEBBPEW 1 TESREHRE r]y and control channel. The forward
l'ink physical channels facilitate transm ssions of a variety of Iogical 20

channel s.5 I n the exoRTAL Fmﬂsm fOFTHE PREF gy channel
conprises : the physical layer c EM afcéess contro MAC), user
traffic stream and signaling. A &Q N ting the relationship

bet ween the physical and Logi cal channels on the forward Iink is shown i n
FIG 3. The K or wfystémedcuiptionl channels are further described bel ow. 25
I11. Forward Pilot Channel In the exerrpl ary enbodi nent, the forward pil ot
channel npri se @n.mgo I d txh 1s r t ns 6
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40 to that of the 1S-95 s . _Forward Pagi.ng .Channel
'n the exent %ﬁ“if‘%ﬁbﬁ‘ﬁ grsefl thoprighanh e orayRiaERn | SyieBq 1B the
transmt sysbempl bmhbdlmient neschoof mniotspﬁahbns 6nEssoyuEscdtes mattozero

stations 6. 4yl @ lti%'hy«l ‘BH’OQ\%' §d g@ﬁ’t at E&@\t Wa?ﬁé)&hﬁﬁ?el pﬂ‘?ﬁ\'agor

channel can be si m thg e._exe
enbodi ment, framepdp asessfsaem‘@ gmmsa tﬁcfa@qfagﬁt#gor&nea ﬁBﬁ Gjt ot t ed
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e D200 S RRE A R s B R oL e A e e 44
COMVUNI CAT| (oW FIER1, eachshase station 4rtyansmits gla tagerqypeanere remote
aSSI gnee of étmoﬂy e%%h ven thementd InNGQAHUMtRE ditarBiccEA/NBE Variable) - 15

F d F nt f d
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channel s and su enent al channel_s, Fundanental channel s can be used to
transmt voﬁfé@%ﬁﬂ%mﬂﬂf‘mr‘afﬁl& far sRMEBY data traffic, si gnal | ng

traffic, physicalAlblpek dia mhllﬂiEﬁ'ﬁﬁﬂ sthea bdsitubspstemsndi an @enspl

PG 3 o, S ar%afgtgﬁﬁ?éjhﬁe@%ea% B T es ey @@f?ﬁlagnt% ssed
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the dedi cat dﬁ%%ﬁﬁ%&&%oawseé}nr(eﬂsf ohé bhbe sBRinCAlsSshd¥hit n FIBS2 for

f undanent al T
51mp 1c1ty) Base station controller 10 coordinates the communication
between remote stations 6 in the communication system and other users
connected to packet network interface 24 and PSTN 30. PSTN 30 interfaces
35 with users through the standard telephone network (not shown in FIG. 2).

Base station controller 10 contains many selector elements 14,
although only one is shown in FIG. 2 for simplicity. One selector element 14
is assigned to control the communication between one or more base stations
4 and one remote station 6. If selector element 14 has not been assigned to




30 used to transnmt voice traffic, IS-707 data traffic, high spe
traffic, and signaling traffic. In the exenplary enbodl ment, in ?ﬁremtRaZUUZ

dedi cat ed Wgley4673e signaling information is transmtted vi W@@S bur st
14

or bl ank-and--burst format as described in the aforenentione ent

No. 5,504,773. Alternatively, if renote station 6 does not have an active
circuit 35 switched service (e.g., voice or fax), the fundanental channel
may operate i n the shared node. In the dhar ed m)de t he fundanent al

channel is shared anpn of. renot e tlo e forward
contr ol chanFFéFO?ESS'@%‘Qg gc&hﬂ%‘? ]eHrQCGSWe{éI 9"@9 t‘?foﬁ‘ ot ppge
dermodul at e t hemetesitgtion 6f UDaldaonirel prizassoe!16 then difectsThse Sltdticrd 4re0dsage
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channel is ineffi Bamoureeaﬂs:entdms fthoen dataewihid cﬂﬂtmhetransnurheléﬂomemoteed by
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order to ni anlsfé n@h‘eozk anterfase 24 regaives the, ﬁt?eawrwt@whef ath o seleatar ng
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exenpl aryp e”ﬁ?ﬂ&ﬂﬁ'ﬂéd b lgg?%eesahghtp fundament al channel in the shared node
cu

for a parti ar renot IS indicated by an indicator bit sent on

the forward contrbhe c‘ﬂl%tﬂn'él senthiny datyj packets, tf?le datioguege 40 to channel
stations 6 i elemhextgmuunv\hfm eaeﬁpmycamboa&ﬁaﬁgeons%efawm&llm,la daared

signaling chan thIS r.bit is nly for .th
particul ar rB Qgéﬁf tﬁqé&%g Pe transmy ﬁngl ? é%q-%gtmagon
transmitted mmoteeshatmn 6 Maﬂan one \ﬁralme F&oneach Sapp packett chardehrelement t he
exenpl arys e dniBi theNRec egmai felddINeln ithe UdRth S18ryP UARBb ﬂabﬁh,nnel

speed data s I'n t odi, nent t

frame can beg]i‘q"mgniﬂlemtué? gpn@q?fie%ng?tﬁllﬁPlP%Fk& aggt té?riegi apfe
data rate usigefts atd&eoﬁuoﬂé gﬁﬂabital 'Ifhleadmal paicket] ftenﬁ'ni flbkﬂ ER(I atihiebits,
receiving re t in r

the control c anne#é1 b(its %oﬁ{&%%% ratqg{'tg‘n&feﬂe ﬁé&@[ errent annéﬁr&oes
not need to &® eshmnnbalqh}naek eelemend ¥4¢ ?ﬁ@od@céhw ﬁym@msk eP%Ql@Gl and6. In
the exenpy ar jh e IbAFHsTESK recsﬂaarmhs #6E Wakdnf e e deddPack@Nt Bl thigannel

RSl xRl ey ot g
Control ChanfRde, ICﬁV@Wé éﬂ@?rﬁl‘%lﬁ!,ﬁheﬁ%\fﬁh ﬁﬁﬂtSPf?%Wéghfl}eoﬁ it FNeand PNQf i xed
rate , 35 ch ﬁ%ﬁ r?q:s eBFViBEdTIS Y BhhiRN48 - whikH ftﬁxa%smﬁeary

enmbodi nent ,

ntr sed,to trans ovver
i nf or mati on m‘gﬁ@ﬁt %ét?ﬁ%r grﬁs@E g% Q‘Srs‘gﬂé gb\ﬁa ﬁ)‘é‘&eﬁml 1§k
schedul e2§ sefrahbfittéd ovéhche alretirbugly anténmants onrfomrdrh:slesor he data rate

Tnd rever se supp ATdRRRE Haae. i 4 ORGP RAR AEnfCR Byl prdinblid Bt 40
channel can bedrregtachtceel reeivergwithim frot emeke 62f Ffbne:@cemex: filtgrs atmahﬁ;m,t ted
on the contr h &Hﬁﬁ de d?i&li‘l‘és,eéﬁm%l;sﬁhz%ﬁﬁﬁé' l; Thé Qﬁg ea sagnam

![ﬁgl gglnt floﬁnglpé\aﬁga tpr&;godtpﬁsgg%,(b@ ;8& ma1'(\jert¢)eylt is ers]gll'e% w1thblhe S }nhcl i
30 PNjand PNq codes, decovered with the Walsh cover, and descrambled with
the long PN code. The demodulated data is provided to decoder 66 which
performs the inverse of the signal processing functions done at base station
4, specifically the de-interleaving, decoding, and CRC check functions. The
decoded data is provided to data sink 68.
35 The communication system supports data and message transmissions

on the reverse link. Within remote station 6, controller 76 processes the
data or message transmission by routing the data or message to encoder 72.
In the exemplary embodiment, encoder 72 formats the message consistent
with the blank-and-burst signaling data format described in the
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i nformation directed to renote station 6 on the fundanental chanfpél MAR £l
next franewoidsa4gmnt rol channel is also used to transmt rey, \_Q%J
‘control bits. The reverse power control bits direct renote s atlon to
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of performance (e.g., as neasured by the frarre error rate) is maintained
while mnimzing interference to nei ghbor ng renote stations 6. An
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30 message, is provided to selector element 14. Selector element "14 routes the

data and message to the appropriate destination (e.g., data sink 22).
The hardware, as described above, supports transmissions of data,

messaging, voice, video, and other communications over the forward link.
Other hardware architecture can be designed to support variable rate
35 transmissions and are within the scope of the present invention.

Scheduler 12 connects to all selector elements 14 within base station
controller 10. Scheduler 12 schedules high speed data transmissions on the
forward and reverse links. Scheduler 12 receives the queue size, which is
indicative of the amount of data to be transmitted and other pertinent
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Li nk Channel forward link physical channels faahtate transmxssmns of a variety of logical
20 channels. In the exemplary embodiment, the forward link logical channel
comprises : the physical layer control, media access control (MAC), user
traffic stream, and signaling. A diagram illustrating the relationship
between the physical and logical channels on the forward link is shown in
FIG. 3. The forward link logical channels are further described below.

II. Forward Pilot Channel

In the exemplary embodiment, the forward pilot channel comprises

an unmodulated signal which is used by remote stations 6 for

30 synchronization and demodulation. In the exemplary embodiment, the
pilot channel is transmitted at all times by base station 4.

IV.  Forward Sync Channel

35 In the exemplary embodiment, the forward sync channel is used to
transmit system timing information to remote stations 6 for initial time
synchronization. In the exemplary embodiment, the sync channel is also
used to inform remote stations 6 of the data rate of the paging channel. In
the exemplary embodiment, the structure of the sync channel can be similar

40  to that of the IS5-95 system.
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In the exemplary embodiment, the fundamental channel is a variable
rate channel which can be used in one of two modes : the dedicated mode
and the shared mode. In the dedicated mode, the fundamental channel is

30 used to transmit voice traffic, IS-707 data traffic, high speed data traffic, and
signaling traffic. In the exemplary embodiment, in the dedicated mode, the
signaling information is transmitted via dim-and-burst or blank-and-burst
format as described in the aforementioned U.S. Patent No. 5,504,773.

Alternatively, if remote station 6 does not have an active circuit

35 switched service (e.g., voice or fax), the fundamental channel may operate in
the shared mode. In the shared mode, the fundamental channel is shared
among a group of remote stations 6 and the forward control channel is used
to indicated to the remote station 6 when to demodulate the assigned

fundamental channel.
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In the exemplary embodiment, the control channel is a fixed rate
35 channel associated with each remote station 6. In the exemplary

embodiment, the control channel is used to transmit power control

information and short control messages for the forward and reverse link

schedule (see FIG. 3). The scheduling information comprises the data rate

and the transmission duration which have been allocated for the forward
40 and reverse supplemental channels.
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30
IX. Control Channel Frame Structure

The exemplary control channel frame formats for the forward and

reverse link schedules are shown in Table 1 and Table 2, respectively. Two

35 separate scheduling control channel frames, one for the forward link and

another for the reverse link, allow for independent forward and reverse link
scheduling,.

In the exemplary embodiment, as shown in Table 1, the control

channel frame format for the forward link schedule comprises the frame
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35 control channel frame containing rates for each of the carriers is
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M ni mzes t BgoRItRE £98 bade dRltANSS Ithd AQiviersegesses which utilize the
information contained in the pilot/control channel frame. For sone

comuni cation systens, sone of the information described above are not
applicabl e nor required. For exanple, a 25 conmunication system which
operates with one carrier does not require the inter-carrier power |evels.
For ot her conmunication systens, additional information axe utilized to

i npl enent vari ous system functions. Thus, pilot/control channel frane
formats containing different information and utilizing different ordering
of the information can be contenplated and are 30 within the scope of the
present invention. XVI. Renote Station Qperating Mdes In the exenplary
enbodi ment, to nore fully utilize the available 35 forward and reverse |ink
capacity, the traffic channels are rel eased during periods of inactivity.
In the exenplary enbodi nent, renote station 6 operates in one of three
nodes : traffic channel nobde, suspended node, and dormant node. The
transition into and out of each node is dependent o n the Iength of the
inactivity period. WD 99/ 14975 24 1 ~r MAR 2002 PCTNS98/ 19334 An
exenplary timng diagramshowing the transitions to the suspended and
dormant nodes is shown in FIG 8A and an exenplary state di agram show ng
the transitions between the various operating nodes is shown in FIG 8B.
The traffic (or activity) in the forward and/or reverse 5 traffic channels
is represented by renpte station 6 being in the traffic channel node 312a,
312b, and 312c in FIG 8A and traffic channel node 312 in FIG 8B. The
period of inactivity, denoted as Tidle ~ the tine duration since the
termnation of the last data transmission. In the exenplary enbodi nent, if
the period of inactivity exceeds a first predetermned idle period TS,
renote 10 station 6 is placed in suspended node 314. Once in suspended node
314, if the period of inactivity exceeds a second predeterm ned idle period
Td, where Ta > TS, renpte station 6 is placed in dornmant node 3i6. In
ei t her suspended node 314 or dormant node 316, if base station 4 or renote
station 6 has data to comrunicate, renpote station 6 can be assigned a
traffic 15 channel and brought back to traffic channel node 312 (as shown
in FIG 8B). In the exenplary enbodinent, TS is selected to be

approxi mately one second and Td is selected to be approxi mtely 60 seconds,
al t hough other values for TS and Ta can be selected and are within the
scope of the present invention.




20 XVI1. Renpte Station Suspended Mbde Renpbte station 6 enters the .
suspended node after the period of inactivity exceeds a first prede1 ér MAReQI[]GZ
i dl e peri owob8u4d78 t he exenpl ary enbodiment, in the suspendg@y. %}4
traffic channel is released but the 25 state information is re al ng by
both renote station 6 and base station 4 so that renote station 6 can be
brought back to the traffic channel node in a short time period. In the
exenpl ary enbodi ment, the state information which is stored in the
suspended node corrpri ses the RLP state, the traffic channel configuration,
the encryption variables, and the authentication 30 variables. These state
information are defined by the |S-95 apgbleBe |S-707 standards. The traffic
channel configuratjon can corrprl se the service configuration, the connected
service options and therT (,ndra.B eristics, ana POVET C?(%LFOI par aneters.
Since the state inforlnatian areDESSHRHON  opnt e st a USanl be brought
back to the traffic qh@pgige "nypde and assigned a 35 trafzfl c channel after
reception of a channgtzass %‘men nessge T The EXe ary jenbodi nent
while in the suspendg SHRRle Activespetan 6 contf nuny Ly nitor the

pagi ng channel in the meealsl otted node and processpes tlg overhead nessages
whi ch are broadcast t0 alIl Tenorte statrons o on tne pagrng channel. Renote
station 6 nmay send | ocation WO 991 14975 25 14 MAR 2002 PCTNS98/ 19334
updat e nessages {lhebexemplazy icontrél ichanndkrframei forovan bk to ttaansmit the
controll er i 0] ts HOW

scenari osvmig 8?%%%%%%@%? Eh&l%% ﬁla\%?t&ﬂbﬁ)%%?;hgesﬁll% l?ﬁs(ra susglgnc#’ge node,
sends a | ocdfi6R ey laryrembagimenbn mét@mtrcﬂg chanpel frame comprisssnther FI G

8C. 5 Renot Efra&h@t g, the rfaadamratilnand sap léxﬁeﬁrﬂaba&m&{at FIBS éhd atik 4] j

focat f on ap@IPendubdneRiT chatnalr thﬁemz"%ﬁf At BB andicos whedgta °
stations 4i preyx))ualydreﬁelvdaemasstlatk dundameatalachanseln frames lwapﬁalenhséd
| ocati OQQUP% efigsstﬁge%;lﬂ%léﬁ‘l@ﬂpi Eil? 1ﬁ8 %ewﬁfﬁtﬁéle abﬁgﬁdéﬁﬁg Pé]:[ih\%cf” ops

bel ow a 10 pre res e exenplary e

suspended | €%§senl déPBPFﬁ!% }éa‘wq}nﬁﬁ‘??ed’v% 6t"ﬁ%ﬁdacc CREAFS8% . In
t he exenpl arfun&aimdta‘mdsha.nnbhmﬂ @eathiecindigutod Qnﬁ)ﬁﬁm réimdte Gtdtch teotdase
station contcfe%(;aqhgté& bWﬁgﬁgﬁ%&%&%ﬁmr m station controller 10
is constantly aware o G o rermte ion 6 and can 15 conpose

a channel assignnent nessage and bring renote statl on 6 to the traffic
channel 16ode in the soft handoff node.Tablé&4l. Renote Station Dornmant Mode
20 I'n the exenplary enbodi nent, renote station 6 nonitors the paging

channel in slotted[node while ' Be &g} &;rrant node t o CHINF Bie battery
power. In the exenWMeM&d%ﬁmde r to that
defined by 1S-707 4t Emafaedypen t he exenpl ary enbodi mgnt, 4o cdll rel ated
state information i SE?ﬁ fBFh@b&%@ %J’eﬁﬁ@gﬁi@ﬂa‘ﬂ%ﬂ r renote st ation 6 in

t he dormant node arng—erty—the—steat otrt—protjocol (PPP) is
mai nt ai ned by renotle EEB ey Beverss Supplemestali Channel As a resuyltl renote

station 6 and base [Spgbdcal PhnldamiéitaEChahaeph the c set up grocess (which
conprises the page f~pgage T TSPUTST, arroctrarTet T lore renote

station 6 is assigne 30 traffic channel and hrou the traffic
channel nodX. RevegselligkaChannelX. Transition to Traffic Channel Mbde 9 4
MAR 2002 PGT/ US98119334 In the exenplary enbodi nent, the transitions of

remote station 6 g thenilsRe RHo/mAN, MRS  Fevdesd Oliake chipkises ehannel

mode can be following physical channels : access channel, pilot/control channel,

20 fundamental channel, and supplemental channel. In the exemplary
embodiment, the reverse link physical channels facilitate transmissions of a
variety of logical channels. The reverse link logical channels comprise : the
physical layer control, MAC, user traffic stream, and signaling. A diagram
illustrating the relationship between the physical and logical channels on

25 the reverse link is shown in FIG. 4. The reverse link logical channels are
further described below.




5 initiated by either base station 4 or renote station 6. The exenplary

di agr.ans i | I ustrating the protocol for a base station initiated tTQnMAleg
fromthe SW % and dormant nodes to the traffic channel nobde are shown
i n FIGS. 9A and 9B, respectively. Base station 4 initiatesT@HeS9BA8Bdss | f

it has data to communication to remote station 6. If renote . station 6 is
i n 10 suspended node (see FIG 9A), base station 4 transmts a channel

assi gnnent nessage on the pagi ng channell7and data transm ssi on can occur
shortly thereafter. If renote station 6 is in the dormant node (see FIG
9B), base skt | oReyerserAgcess Channel o pagi ng nessage on the pagi ng channel.
Renpte station b receives the pagi ng nessage and transnmits a page response

|5 message in ackneé edemphiry e&as@dﬁm{t; ¢he 4céeb§@haﬁﬁasm ised b r‘éhﬁi’t@e|

assi gnnent aglsgg @{ter a _seri s se aVI C Otlahl on rrg)'rs t he
call set up® Bl & sandngrigR analﬁ"aef‘n §§| ﬁ ge g P%?at apns
shown i n5 FI Gxdementd] élanridhe Theaarsessi danhebis als@ used: bynﬂntbtermtimmnﬁttbe
traffic cha t kg [ node
to the 20 t?ébﬁppgqg r@e@meggagegecauséegﬁlgﬁgt e}ﬂt&;}l%&ﬂ“ hflfsﬁgétgg?tr?tfal ned
by both re eea@@@ﬁdmwlsm paiyailax to tha of therfE92 fpstptrar y di agram
illustrating the protocol for the renpte station initiated transitions from

the suspendggh, anﬁe@‘@is@%ndﬁiﬂ@nfa?dﬂ!ﬁlﬁélaff'c channel node are shown in
y

FIGS. 9¢pand 9D, respectiv Renote 25 station 6 |n|t|ates the process if
ase station 4. te station 6 is in

It has data to Cﬁ'&a nlca nto

the suspended no nﬁ% @ée Tygeipbodiment, teverse Faéf“f ARRgls sate tPect
mezsage t 0’ ranemit abicey ddta, Badesignalirigomessages fromaremotesstatioisbrtol base

assi gnnent g"“%ﬁ n C t?k')(b f

renot e stat Igeé?]lagge; &l taacdci)rmsm[ &%dﬁ) Cégrgghg %éhb%?g; r&eCir]rg{ s&gél on 6
first transm\tesscvaﬁraéfmghmq somprisegundamental shannels and supplementali on 4
then trahsntchanrdia @mﬁﬁ{en’ﬁlﬁ cHavRe1s d_afasmwcled /éégﬁnsgug evaies teiffiseIsui ce
negoti ati on,fEs t he .. set up i& co ted an atatasmsmn
can occur tz(g?e e‘iré‘fﬁfh %’Fﬂ%qgw\%ﬁcbnrfﬁagh%e r“H’e‘ Bri g8 9“5“ unber
of physi cal s@gpletremtali chanhelstarearily iused do samsmit bigh speed datae pl ural i ty of
| ogi cal channel s r t | cmg ay

otrlize to Hﬁﬁtﬁ@s:g’g?%’eﬁﬁ‘;}‘@b%??” qgi f%i%y *éfﬁg‘e‘é: Fhe
communi catl Sﬁﬁ‘?‘f‘he etorey Hhe
physi caR0 chdatactate dsfs ¢hie [faddahmntalc zhahrelmchhi pamyx elynandéally andbangstesuch

Lhat, (he T QUi dnavion xAR,A002 VRS 49 Uorkda W) WEOGLASGA sl eons

can be perforne hese vari ous co nat1ons o nnel s
are within bae siatipn 4ofAn exemplary tate d@&qmlaahorrrmeﬁhaéw'@uss disglopedhinon of

the pref err espéaidiag IBNPatent Appslidatios Seviat INth|08/283/,570; eftitled KMETHOD t he

hese empodfiNRIAPEARATISIE W@@Kﬁé@ % TRANSRATAD, ' ©, g
the genddi c VAARIABLE RATES Drb'HA elAn G@MMWT&NSOW%J&I?@EMS
wi thout theaysf 0f, 4os, 'taelzﬁfﬁuveofmeuhséi%@t& tné%&z@g@xﬁemvémmtbm i s

€

not intended to be I t he enbodi herei n but i,s to be
accor ded thé“m‘é@tte‘ic e TefeRence; chereiry | S}ﬁ t pRother h Jats edeterminatien

features di awdchanibnieisedescribéd GhAUIB. Patent Application, Serial No.,08/730,863,n7 ~t w

ek rvH T | ' a
W rel ess co%numﬁf%amhgﬁgteml A%ulg%‘a r%é# E[Jraqﬁl“én I'S recelvAfE

f undaned® al QFhRECEINERa DA’GA» aMp! dr aVARIABLE) a RATE o GOMMUNTR f or
per form ng SQ’BTEMﬂdﬁl‘eH Otdbe? 18, A996) assighedoto IHOPASIpRRE 8bf EHeaprgderdat a,

conpri sing trt]‘(’aenstl;oe Sand incorporated by reference herein. In the exemplary
embodiment, signaling information is transmitted on the fundamental
channel using dim-and-burst and blank-and-burst formats as disclosed in

35 the aforementioned U.S. Patent No. 5,504,773.

XII. Reverse Supplemental Channel

In the exemplary embodiment, the supplemental channel is used to
40 support high speed data services. In the exemplary embodiment, the



nmeasuring the strength of signals fromsaid plurality of base stations at
sai-d nobil e station; determning the strength of a strongest si gna] 4fMAR{12ggz

said pl urai,vdggnq;-,sbase stations; conparing the strength of E{Tp@g! of a
remai ning set base stations to t he strength of said stronge p34

determ ni ng whet her said strengths of signals of a remaining set base
stations is within a predeterm ned energy threshold of the strength of said
strongest signal; transmtting a massage‘l& ndi cati ve of sai d determ nation

fromsaid renpte statjaon; | ecting at ast .o base st n fromsaid
plurality ofSUpR %‘Fﬁi &Eﬂﬁ‘ef SUPPANE ARl “Eai-ltﬂ @6%& E?FBﬁPEF ﬂﬁeﬂat‘tiépés to
sai d rermter&itatchaﬁ ¢n 1?5@ @ilycedwing aaitFhriFREssion: ! rlansiket (dxetnpiaty

I I h d d. sel
ehot one. hAAPLAEy 108 dd PR ano I %%u%tp iehpated s Ao sg?%qﬁéééﬂg%

conpri ses: aemogmaﬂanoncﬁamdgmtedlbylbasestaengtm of said strongest signal;
and a plurality of signals corresponding to each of said base stations in

sai d renai ni S ﬂga is indicative as to the base
stations in *s‘g{ d(ﬂree%g& Pﬁg"@@@"\ﬂzﬁh 2 Wi thin said predeterm ned
threshol d of said strongest signal. 3. The nethod of claim2 wherein said
si gnal i ndi cati vdndhe iexemplarynembodiment, d¢hetpilatand cengahlinfsmationeon hr ee

bits; and whhe %{ae@eqmwamsamt Plultipldxed 6h &H@lpildwe&méle&\a&ufeu NQnetHy t
corresp d| n 0,each e station in said.set remai nin B@se st at] ons,

i ndi cati efglary. embogiiment,_the oo ﬁnfomatsem i Physi
' ~SF3~~55 # ld#er%ntrol-and MAC. 2% the Rem pldrg embodiment, sﬁiedphysjmill Zér sai d

cor reopond! AgneFe o5kt elsblk SHdlcHEPOBET BHBEY o SR nphuol ¢
capabl e of rfupdamientpl-and wupplepental ghanselsy the pforward tgower camrrplerbxts

frequenci es,infedicdll "B igoRvkr 18v418 ang Gfittr.cakfier Power! RRESO! In the exemplary
15 embodiment, the MAC comprises the queue size which is indicative of the
amount of information to be transmitted by remote station 6 on the reverse
link and the current power headroom of remote station 6.
In the exemplary embodiment, two EIB bits are used to support the
forward fundamental and supplemental channels. In the exemplary
20 embodiment, each EIB bit indicates an erased frame received two frames
back of the respective forward traffic channel for which the EIB bit is
assigned. The discussion on the implementation and use of EIB
transmission are disclosed in U.S. Patent No. 5,568,483, entitled "METHOD
AND APPARATUS FOR THE FORMATTING OF DATA FOR
25 TRANSMISSION", assigned to the assignee of the present invention and
incorporated by reference herein.
In the exemplary embodiment, the forward fundamental and/or
supplemental channel can be transmitted from the “best” set of base stations
4. This takes advantage of space diversity and can potentially result in less
30 required power for transmission on the forward traffic channels. The inter-
cell A power levels is transmitted by remote station 6 on the pilot/control
channel to indicate to base stations 4 the difference in the received power
levels from the base stations 4 that remote station 6 observes. Base stations 4
use this information to determine the “best” set of base stations 4 for the
35 purpose of transmitting the forward fundamental and supplemental
channels.
In the exemplary embodiment, the inter-cell A power levels identify

the pilot in the active set of remote station 6 with the highest energy-per-
chip-to-interference ratio (E./Ip) and all pilots in the active set whose E./Ij is



measuri ng signal energies of signals on each of said plurality of carrier
frequencies; and transmtting a nessage indicative of said rreasur Zﬂf(]?
ener gi es of sai d %I urality of carrier frequencies; and wherein sai d S e%
sel ecting WO rmed in accordance with sai d nessage i ndi eeriuses/mbisai d
measur ed energres of said plurality of carrier frequencies. 5. In a

t el ecommuni cations systemin which spread spectrumtechni ques are used, and
in which a channel structure supports a gaging channel, wherein each paging
channel is for transmtting pagi ng nessages to a pl uralrty of renote
stations, a I

channel , vmg?}aﬂrn'{r%\ )é\'gj ﬁaes%%g ene {)‘g}er %nnéﬁ ?g%};&g F&?‘(\%ﬁ%{?ﬁ{r}lgﬂﬁ /Is%eed
data traffi cAntéxemmplannatethod Landi rapparatps i for rlgea%urﬁmglqmmp@wemrﬂanebhs for
exchangi ng Akdssdd ah! '0.5anPafial 2 Apichtibn D Bean Kol COB) ! | Gty J?édsa' d

plurality of rempte stations and her asesﬁ ation, whereéin sai

fundanent al " MBRHED AND, ARRPARAIHS, FMa MES t éTMKaQ%Lr@! N A
traffic statSPREAD spgcmmmacmmmmcatnowrwmm"seﬂléldtSe}ftémseﬁtﬂt e

ly wh t t it h I d
cont ol - charkids FBIEned G ARG EED AL PR A HRET CARD SR ABrOBarfe bt c
station and mﬁarelnmdmimn sﬁmtmenexempldrjccembodiunémm nhiree Obvips’ iase ngged oty roI
franes, whelsefin fife 'lﬁaei *brorheeagtat br 1A paRbI %ags% ° af Wlcthen of

beCusea o &aﬁ%‘ﬁr@ér i, Gt Ve sat | By the-onem e ePbRAIment the Burspra o o

rever se)1loi niﬂcﬁs wign! (et dctivedet isiBhdtdd eoNsic. I'ERBA,Ca bit&fnhﬁrﬁéld of 1eAgth
statl on) an

station to dVeseh %éé)rtﬁ'a{&nwkaﬂ fPlP&gd‘j’k&% dﬁg’iom\l,é ‘9%& mcfat}tl)ase

ooooaoooaommﬁgbst pifot. For example, a “one”~¢an indicate- that&ﬁe]pﬁldﬂ%s@@& toher ei n
control fra Ribidal b5 BEYRES 35 iir AP} b6 sgﬁgag@%@ﬁg@eap "a LR SPT S8

l'ink nmessages orm ng said
base stat i ormdrcétm@ratfthgrn;btﬁ%@@t m&h@hAPh ﬂtﬂr wEPBgest R Wna'amfm. and
suppl eneyst altoﬁdracrmer it vr.»ﬁrseazreeﬁahz@di fof tBeafitbesell | NigsweelévelWeThiseys!
measur enents_for said base station of the pilot in said renote
station's ad{‘fi\f:étege‘tnof?r& was received with the highest
energyper-chip-to-interference ratio) and for identifying to said base
station all pilots in said renpte statT4bles acti ve set whose
energy-per-chip-to-interference ratio are within a predeterm ned power

| evel of the pilot rfecerved N_sal.d Nl gnest .

ener gyper-chi p_to_i terisrenc ef%‘jllpa“?nipj‘: olal Lar #@(uﬁ}ts Lavie|
measur enents for infloFmndgmeatal BHse station offthe valying sfrength of
pilots received by SaBQbeéH?ér?tafrE‘Tﬁ' on on diffefent cajrier ffequencies;

and Inter-Cell A Power Levels 8 (3+5)
Inter-Carrier Power Levels 12
(4 bits/ carrier)
Queue Size 4
Power Headroom 4
20 An exemplary illustration of the use of the inter-cell A power levels to

control the forward supplemental channel transmission is shown in
FIGS.5A and 5B. Initially, in FIG. 5A, base station A transmits the
fundamental and supplemental channels, base station B transmits the
fundamental channel, and base station C transmits the fundamental
25 channel. Remote station 6 measures the forward link power and
determines that the power level received from base station C is higher than
the power level received from base station A. Remote station 6 transmits
the inter-cell A power levels to the base stations indicating this condition.



a reverse |link data request for requesting a supplenmental channel ‘),0 Ehﬁ]
transm ssion of high speed data traffic, wherein said reverse Iin1< dgtA 02
Tequest cowmIMe9B queue size associated with the anmount of paahmoes/eRagy for
transm ssion on the reverse link, and wherein said reverse |link data
request contains a power headroom associated with the anount of renaining
power that said renpote station has availgble for transm ssion. 6, The
channel structure of claimb5) further conprising a reverse Link update

T oot on by ol SURIEMh ] ARl Bt o e SRached (orR sk ©

i u
i nter-carri etateRé lq L) stﬁg%é%qunseaﬁ}frgtgr s rsé%,ff‘slgsﬂésbdat a request.
7. ggebc[]annel s tinuihieué>enyplacy amboﬁm\dneﬁtlﬁﬁirdﬁr-emlaquak lenelatie u@e@sage
is its i verse e a rises:
single bit ESdreE%?f E% %ge[lﬁé‘f p%%regrétguefégﬁ V\%{Is{hr%egkegvg% geﬁs? g}e‘g?\l\ﬁﬁlef nk
of said mndqrmmmnenhadnféerent carniers-mey fade independently and-it' is~pessible ~
Vhatw to | Vst hn& 'Br Sote msé%&n%rs &xf né%ﬂ:e%ldée faWk@l@oﬁxearéiftmllﬁ bi't

I ndi cati ng whether an eras gr%s r'S f or war I nk sal
suppl ement a|ca5ﬁavme regeiyed S1gniicRD Yﬁ&%‘&ﬁﬂ .Int . eaMPgYesmbediment,

measur ement Srenic&gbsghigonrﬁitmhn@@a&atl@é St;]rbﬁ _ l@(fj rther careiers dgmgelttr\]e mteé-
measur enent s an it representlng t he i el ds associated wt sai
reverse fi nkcaagF’éPPg(fﬁég‘fels . The channel structure of claim7) wherein

sai d fidil0ds assochntexémplaty disigiameofktheespactiun aofathecrpceistedamultiotarziened i n

oquest | noecapi ln BoW fh FIGHEC!1BEE B ot T AIGL & WCEamier O 101 2
i ndi cat i ng sf&F@Vﬁg\M?alﬁéabeBcﬁ#“Q'S Aran & ﬂ’ée@ﬁ]ﬁfﬁ%ﬁl@mrﬁn et wm ch
spread spectthuée cafidts Gize power coratoll@hdogethehibghthe foramrdl power ebtitrel
supports a | er e I tin
pag! ng messivé% %9%?%{5%%“% thecRisehBaviel Sroar ckis Mﬁ gh S 0o,
structurld suptesrtoeagh nfthe saomers! AltemativelyuHeasei statiensh4a sapiserthatinter-

channel is fQiribf Bw@rtlédrélﬂ fmrahreimedstdabﬁ 6 tpiridréaset the GhARAR! gihlfapt ure

conpri si ng: tﬁ f unganent al k or__exchangi ng %I ce,traffic and dat a
traffic e weaker carrier su carriers are received at the same énergy-per-

bit-to-interference ratio (Ec/ Ip).
In the exemplary embodiment, a maximum of 16 rates for the reverse
20 link require scheduling. Thus, 16 levels of quantization is sufficient to
specify the power headroom of remote station 6. The maximum reverse
link rate can be expressed as :

Max _ Rate _ Possible = Current _Reverse _ Rate + ( Power _ Headroom ) (1)

E, _Required

where E,,_Required is the energy-per-bit required for remote station 6 to
transmit on the reverse link. From equation (1) and assuming that 4 bits are
used by base station 4 to indicate the granted rate, a one-to-one relationship
between the Max_Rate_Possible and Power_Headroom is possible if 4 bits
30 are allocated to the power headroom parameter. In the exemplary
embodiment, up to three carriers are supported. Thus, the inter-carrier
power levels comprise 12 bits to identify the strength of each of the three
carriers (4 bits per carrier).
Once base station 4 determines the granted rate, the duration of the
35 reverse link rate assignment can be computed using the queue size
information from remote station 6 through the following relationship :



between a renpte station of said plurality of renpte stations and anot her
base .station, wherein said fundamental channel can be used only vhemmARixp?
renot e staﬁ,bq)gnngsin atraffic state, and wherein said renpte station Is In
said traffic state only when said renote station is not monf¢HY$%Y9PBHe
pagi ng channel; and a control channel for exchanging signaling information
bet ween said renote station and said another station, said control channel
conprising control frames, wherein the I2Zhgth of each of said control
frames is a fractjon O&iﬁth | engt h_ of %ftraffic channel frane, an? wherein
sai d control charidHere cSige Gekeyeess - Aivignment_Dyrakidt e station i s@n said
traffic state, wherein said control franes in the forward Iink direction
contain one or nore forward |ink messages conpri sing: ~~[0-vCc , 1 C .
oarivi , ~~Therefore, vthe-geitiuldvitk of P queue-size 85686kbhe 8@ fsamears thienk

schedul ing i ' Y ) ' K ' ' se

St on w1 EHRUERY Wil Qhidf bATLARORY Hedsiipclly Bd Blrdti of Thé R

renot e _s§at %ﬁig@meat €85 bé!_éLa rate for_ a first duration; reverse i nk

schedul i ng i nf or TRk Hovedistulsfirla8sumes @ MARMAEmS bRtb Qhtes fmicﬁ%gghgse
|

station will .be gssigni,ng a reverse, i nk suppl e t al  chanpel \

Temt o st at SHIFLHING BAR B AU, Of HhIFE CRETORS: pIFETEny MIRoRR of Pif.can

suppl ement abeaised te suppsrt diffeteramunber mfwatriers fandnmtéscand are witthin rdheg sai d
renote stati ; | fromsaid renote station's active pil ot
set, wll bggébnél\?‘rgtr%sﬁ?%%‘?lﬁélng Speed data to said renpte station on a
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2002 15 within a frame such that continuous transmission occurs. In the exemplary
embodiment, each fame is further divided into four equal control frames.
Thus, for a 20 msec frame, each control frame is 5 msec in duration. The
partition of a forward channel frame into different number of control
frames can be contemplated and is within the scope of the present

20 invention.

A diagram of an exemplary reverse link pilot/control channel frame
format is shown in FIG. 7A. In the exemplary embodiment, inter-cell A
power levels 112 is transmitted in the first control frame of a frame, inter-
carrier power levels 114 is transmitted in the second control frame, EIB bits

25 116 are transmitted in the third control frame, and reverse link rate request
(RL rate request) 118 is transmitted in the fourth control frame.

An exemplary timing diagram illustrating the reverse link high speed
data transmission is shown in FIG. 7B. Remote station 6 transmits the RL
rate request in the fourth control frame of frame i to base station 4, at block

30 212. In the exemplary embodiment, the RL rate request comprises the 4-bit
queue size and the 4-bit power headroom as described above. Channel
element 42 receives the request and sends the request, along with the E,/Ny
required by remote station 6, to scheduler 12 within the first control frame of
frame i+1, at block 214. Scheduler 12 receives the request in the third control

35 frame of frame i+1, at block 216, and schedules the request. Scheduler 12
then sends the schedule to channel element 42 in the first control frame of
frame i+2, at block 218. Channel element 42 receives the schedule in the
third control frame of frame i+2, at block 220. The forward link control
frame containing the reverse link schedule is transmitted to remote station
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frame i, at block 246. Base station controller 10 then determines the new

15 active set for the supplemental channels in the first control frame of frame

i+1, at block 248. Channel element 42 receives the forward link control

channel frame containing the new supplemental active set and transmits it

on the forward link control channel at the third control frame of frame i+1,

at block 250. Remote station 6 finishes decoding the forward link control

20 channel frame within the fourth control frame of frame i+1, at block 252.

Remote station 6 starts demodulating the new supplemental channel at
frame i+2, at block 254.

Base station 4 uses the inter-carrier power levels, which is transmitted

in the second control frame by remote station 6, to assign rates to each of the

25 carriers to support remote station 6. An exemplary timing diagram

illustrating the use of inter-carrier power levels is shown in FIG. 7D.

Remote station 6 transmits the inter-carrier power levels in the second

control frame of frame i to base station 4, at block 262. Channel element 42

decodes the frame in the third control frame of frame i, at block 264. Base

30 station 4 receives the inter-carrier power levels and assigns rates to each of

the carriers in the fourth control frame of framei, at block 266. In the

exemplary embodiment, the inter-carrier power levels is not routed through

the backhaul. Therefore, the appropriate action can take effect in the next -
frame after receiving the inter-carrier power levels. The forward link
35 control channel frame containing rates for each of the carriers is transmitted
in the first control frame of frame i+1, at block 268. Remote station 6
finishes decoding the forward link control channel frame in the second
control frame of frame i+1, at block 270. Remote station 6 starts



a single bit indicating whether an erasure was received on the reverse |ink
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inter-carrier power levels. For other communication systems, additional

information are utilized to implement various system functions. Thus,

pilot/control channel frame formats containing different information and

utilizing different ordering of the information can be contemplated and are
30  within the scope of the present invention.

XVI. Remote Station Operating Modes

In the exemplary embodiment, to more fully utilize the available
35 forward and reverse link capacity, the traffic channels are released during
periods of inactivity. In the exemplary embodiment, remote station 6
operates in one of three modes : traffic channel mode, suspended mode, and
dormant mode. The transition into and out of each mode is dependent on

the length of the inactivity period.
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20 XVII. Remote Station Suspended Mode

Remote station 6 enters the suspended mode after the period of
inactivity exceeds a first predetermined idle period T;. In the exemplary
embodiment, in the suspended mode, the traffic channel is released but the

25 state information is retained by both remote station 6 and base station 4 so
that remote station 6 can be brought back to the traffic channel mode in a
short time period. In the exemplary embodiment, the state information
which is stored in the suspended mode comprises the RLP state, the traffic
channel configuration, the encryption variables, and the authentication

30 variables. These state information are defined by the IS-95 and the IS-707
standards. The traffic channel configuration can comprise the service
configuration, the connected service options and their characteristics, and
power control parameters. Since the state information are stored, remote
station 6 can be brought back to the traffic channel mode and assigned a

35 traffic channel after reception of a channel assignment message.

In the exemplary embodiment, while in the suspended mode, remote
station 6 continuously monitor the paging channel in the non-slotted mode
and processes the overhead messages which are broadcast to all remote
stations 6 on the paging channel. Remote station 6 may send location



.AL . A /KMy- .{vglfa[V]caU]ca]caUlca]c aJ]ca]ca]ca]calca]c
‘a] ca] ca] cal ca] caUl calc a]Jc a]cal ca] cal] ca] ca] cal ca] ca] ca] ca] cafJ] Cﬁl\R 02
) ) ) ) 60Q02R2PDA4975; PCT/IS98/1
; <F=MeZ=\ =====; >=>>yt ni ¢ XS] cal] ca] cal] ca] cal] ca] cal] ca] caTﬂJcasf 3%1%] caUl c
a] ca] cal] ca] cay] ca] c aJcal]ca]callca]c a]Jca]ca]ca]calcaUca]c a]Jca
SSSSSSSS>S>S>S> ?
2% 2. 21?247y ?{ ???@ DsDt DuD' EY&EWEZ EE| vpke' 2Bi ¢~ XS]] caU] ca] cal] ca] cal] cal] ca] ¢
o] bontkr e Al b g SR d B AR Bl bR Gy L
a] caU] ca] calPcef i feaent Upcdional] Aa] ez¢mpldry aflizgthma shawfing] aa&ri]amjrroaU] cal
cay ca cau %f&l&g]ﬂ SARO YR 0, ki opehED T e s eged whodd K Rkamy o "
]]1ca] caU] ca ca
a] caU] ca] calpeationa updatecaersage cepam | detgcting] & Fpvapilet)is sheaye du) EKJ-C&EJ] calc.

a] ca] ca] saUlRenote station 6k receives the ilots from base stanons 4i and 4j

nogor 1t g;augg.%gm@m L Rt ST b Aok £ e

a] ca] ca] caUupala r0fe reverse link which is received by base stations 4i, 4j,

#+@\BE
a] caU] CZ% )é; ﬁ%%l})@al gdat]bq‘ubr(c% Cga]]ﬁc?"%ca] d § :usgejxded location update
a] cal] ca] ca@]@ﬁéﬁ&% cthpc pUpt ofzam taneqal1 e ; bese xstationk S c drpps hadowc a

al ca] caloa) ebeaanbleanicabhoral 0 ol enbighey UniBbambee] galbaadaidica cau
]ai:ag] g:]v]caa ca! ca] %J]AX&} ni cMYS %g)%tg]e%a] ﬁle al ess l:ﬁar\\/xl(éia] caV] cal cal) ca]c
V] c"a] ca] cal] caU]matH]ece)] blaa]] oahl:odﬂmerm t the? RGN Uy daté f mesiagexXSAfleU] ca] c
ol oal call cabaRd fPbed Latsﬁa& Aheheal ¥y pidecahfiohd 42 TakkCBhaAtlgahcad ca
a] ca] cab( +qCPREZe. lmt‘afsmmfbx yrarelthe jacation) ef-yesnete: stasien) ¢ and #anca] cau
] ]ca] B]aU]L]Sa] Compose a cha]nnel assignment message and lbj]rm ]rerrl\J?te ]statx\?? 6 to the

a] cal] ca] ca o ca aU] ca] cal] ca] caVygu

$(7: FH~| wyl #%F@% ﬁ%‘tﬁlﬁ‘g‘ﬂﬂ ecéﬂﬁ?%f@uﬁ] %aU] cal] cal ca] caU]gca] cal] ca] ca
Ul ca] cal] ca] cal] ca] c aU] caU] ca] caU] ca] ca] ca] caU]ca]c

a] cauw>@vl ANAMIIL. 2R &netgk StatidgndDaBhhn] Mode

a] cal] ca] calU] ca] caU] ca] ca] cal] ca] ca] caU] ca] caU] ca] cal] ca] c

Eg\ﬁ_g}v{: ]ngc ?3] caU],ga%(@ @k&ﬂ-@l&?%d&?&&ﬁ%&ﬁ&& Sfation 6 monitors the paging
8 slotted mode cwhjleqin: thy dormant negecly CopserveaPats¥a) cal ¢

a] ca] ca] can

a] ca] ca] ca] pa]meralu]\ thd emﬁplaay efjbodirent,nthepddahint didda i aimiddrc &) eledtca] c

aU c a] c aUlgsifle c aU c
aJca] ca] ca]ca ca C a] ca] ca] ca] ca] Qcaig é'ﬁl]PE% ca m aZt;QI_R ’;])
}xsnid_zZU] ] ca] ca c¥] ca
\l]J\é]ai:a\/] Qg] ;:(aé&ﬁﬁ]dc ;ebakgaﬂa@ﬁhcﬁ}rm] feﬂ@t@] aahoﬁ 6SV4theQiormant mode and

Y i d ca
20} ca] o] caPtf Bhq SRREREMEPRRTAERAIN Brotorel, FER)CS mainiaingd by gemete
W] cal] ca] cata]tm 6 and base station 4. As a result, remote station 6 and base station 4

I fv) _LZAVPlira¥le

Z] c\a] ca]ca] ca Cgs]re‘ég}x%ﬁp{] }M f giéfﬁﬂa‘ﬁ] ca?égg] ca Cﬁahgf%glﬁ]gg%eabsgd C}?J‘P%a] o

(('(/(2((((('?%“"‘@"'*“1‘ é”ss‘g“e a

]Ulflalcg] 269 ]c?r]ir?hcalh&ﬁ@laaﬂ]m@ghwmd mtﬂecm}fm]mhna] mﬂdba] ca] ca] ca] ca] ca] ca
L (7sIZ0 (M (/2000 ()0*w**| vgl gb] XIga\V]] U] ]ca]ca] ca]ca]ca]c

&Lﬂ gg] ca] ca] ca] cal] ca] caU] ca] calU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

]calca/ Kg~_=!'y 1098BB& ()-z




10%8& () -f Y0984 () -1 [*10%& ()-e! [ *10% () - ep&l 109%B& ()- -xL2X6! @ 9" 10% B: B&
“()-'.l @9"10% B: B& ()-'!:09"1096B5B& ()-'! 609" 1099BOB& () - MAR 2002
9" 1096 B5BAV0)99/1 §19 B! () L& ; {\=! @&Fw% Ug' ()-3,10% U& ()- Pé%si%m

10B 9" 109B& ():'!S 9" 109%/BMBE ()-'! 9" 109BB& ()-' ~<{\=! @I

V0% VI & ()-34! & 0% & ()- 341\& %40% si S& ()-345#10% U& () -10%

U& ()-s10% U& () - sz6{\:! f0& Yd0%esed ()-340& %A0% i & ()- 34! NO&

040% s[ s& ()- 3411 0& YA0WXVX& ()-34!" & ®0% s s& ()-34!1" &

AOREVIE (X8 Tianisition 0 Tratfic Charnel Mode! ) ! #1094 () -

In the exemplary embodiment, the transitions of remote station 6

from the suspended or dormant mode to the traffic channel mode can be

5 initiated by either base station 4 or remote station 6. The exemplary

diagrams illustrating the protocol for a base station initiated transitions from

the suspended and dormant modes to the traffic channel mode are shown in

FIGS. 9A and 9B, respectively. Base station 4 initiates the process if it has

data to communication to remote station 6. If remote. station 6 is in

10 suspended mode (see FIG. 9A), base station 4 transmits a channel

assignment message on the paging channel and data transmission can occur

shortly thereafter. If remote station 6 is in the dormant mode (see FIG. 9B),

base station 4 first transmit a paging message on the paging channel.

Remote station 6 receives the paging message and transmits a page response

15 message in acknowledgment. Base station 4 then transmits the channel

assignment message. After a series of service negotiation messages, the call

set up is completed and data transmission can occur thereafter. As shown in

FIGS.9A and 9B, the transition from the suspended mode to the traffic

channel mode is quicker than the transition from the dormant mode to the

20 traffic channel mode because the state of the call is maintained by both
remote station 6 and base station 4.

The exemplary diagram illustrating the protocol for the remote
station initiated transitions from the suspended and dormant mode to the
traffic channel mode are shown in FIGS. 9C and 9D, respectively. Remote

25 station 6 initiates the process if it has data to communication to base station
4. If remote station 6 is in the suspended mode (see FIG. 9C), remote station
6 transmits a reconnect message to base station 4. Base station 4 then
transmits a channel assignment message and data transmission can occur
shortly thereafter. If remote station 6 is in the dormant mode (see FIG. 9D),

30 remote station 6 first transmits an origination message to base station 4.
Base station 4 then transmits the channel assignment message. After a
series of service negotiation messages, the call set up is completed and data
transmission can occur thereafter.

The present invention has been described by a number of physical

35 channels which facilitate communication of the plurality of logical channels
described above. Other physical channels can also be utilize to implement
additional functions which may be required for the communication system
wherein the channels are used. Furthermore, the physical channels
described above can be multiplexed and/or combined such that the required
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The previous description of the preferred embodiments is provided to
enable any person skilled in the art to make or use the present invention.

5 The various modifications to these embodiments will be readily apparent to
those skilled in the art, and the generic principles defined herein may be
applied to other embodiments without the use of the inventive faculty.
Thus, the present invention is not intended to be limited to the
embodiments shown herein but is to be accorded the widest scope consistent

10  with the principles and novel features disclosed herein.

WE CLAIM:
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y
comparing the strength of signals of a remaining set base stations to the

strength of said strongest signal;

determining whether said strengths of signals of a remaining set base
stations is within a predetermined energy threshold of the strength of said
strongest signal;

transmitting a message indicative of said determination from said remote
station;

selecting at least one base station from said plurality of base stations to
transmit said supplemental channel data to said remote station in accordance
with said message;

transmitting said supplemental channel data to said remote station from
said selected at loast one base station.

2. The method of claim 1 wherein said message comprises:

a signal indicative of the strength of said strongest signal; and

a plurality of signals corresponding to sach of said base stations in said
remaining set and wherein each signal is indicative as to the bass stations in
said remaining set which are within said predetermined threshold of said
strongest signal.

3. The method of claim 2 wherein said signal indicative of the strength of said
strongest signal comprises three bits; and

wherein each of said plurality signals comprises a single bit corresponding
to each base station in said set of remaining base stations, indicative as to
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wherein said step of selecting is performed in accordance with said
message indicative of said measured energies of said plurality of carrier

frequencies.

5. In a telecommunications system in which spread spectrum techniques are
used, and in which a channel structure supports a paging channel, wherein each
_paging channel is for transmitting paging messages to a plurality of remote
stations, and in which the channel structure supports a supplemental channel,
wherein each supplemental channel is for transmitting high speed data traffic,
the channel structure comprising:

a fundamental channel for exchanging voice traffic and data traffic
between a remote station of said plurality of remote stations and another base
station, wherein said fundamental channel can be used only when said remote
station is in a traffic state, and wherein said remote station is in said traffic state
only when said remote station is not monitoring the paging channel; and

a control channel for exchanging signaling information between said
remote station and said another station, said control channel comprising control
frames, wherein the length of each of said control frames is a fraction of the
length of a traffic channel frame, and whersin said control channel can be used
only when said remote station is in said traffic state, whersin a reverse link is
used to transmit data from a remote station to a base station, and wherein a
forward link is used to transmit data from a base station to a remote station,
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inter-carrier power level measurements for informing said base station of
the varying strength of pilots received by said remote station on different carrier
frequencies; and
a reverse link data request for requesting a supplemental channel for the
transmission of high speed data traffic, wherein said reverse link data request
contains a queue size associated with the amount of data ready for transmission
on the reverse link, and wherein said reverse link data request contains a power
headroom associated with the amount of remaining power that said remote
station has available for transmission.

6. The channel structure of claim 5, further comprising a reverse link update
message, wherein the reverse link update message comprises:

said erasure indication bits;

said inter-cell power level measurements;

salid inter-carrier power level measurements; and

said reverse link data request.

7. The channel structure of claim 6, when said reverse link update message
is 30 bits in length, wherein said reverse link update message comprises:

a single bit indicating whether an erasure was received on the forward link
of said fundamental channel;
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reverse link data request are contained in an 8 bit reverse link data request
message, wherein said reverse link data request message comprises:

4 bits indicating said queus size; and
4 bits indicating said power headroom.

9. In a telecommunications system in which spread spectrum techniques are
used, and in which a channel structure supports a paging ¢channel, wherein each
paging channel is for transmitting paging messages to a plurality of remote
stations, and in which the channel structure supports a supplemental channel,
wherein each supplemental channel is for transmitting high speed data traffic,
the channel structure comprising:

a fundamental channel for exchanging voice traffic and data traffic
between a remote station of said plurality of remote stations and another base
station, wherein said fundamental channel can be used only when said remote
station is in a traffic state, and wherein said remote station is in said traffic state
only when said remote station is not monitoring the paging channel; and

a control channel for exchanging signaling information between said
remote station and said another station, said control channel comprising control
frames, wherein the length of each of said control frames is a fraction of the
length of a traffic channel frame, and wherein said control channel can be used
only when said remote station is in said traffic state, wherein said control frames
in the forward link direction contain one or more forward link messages
comprising:
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said base station will be assigning a reverse link supplemental channel to said
remote station at a particular data rate for a particular duration;

supplemental channel base station assignment information for informing
said remote station which base stations, from said remote station’s active pilot
set, will begin transmitting high speed data to said remote station on a
supplemental channel;

erasure indication bits (EIBs) for informing said remote station whether
frames received on the reverse link fundamental and supplemental channels
were received as erasures; and

a process fundamental channel indication for indicating whether said

remote station should demodulate said fundamental channel for information.

10.  The channel structure of claim 9, when said forward link scheduling
information is contained in a 10 bit forward link schedule message, wherein said
forward link schedule message comprises:

2 bits indicating that the frame is a forward link schedule message;

4 bits indicating the assigned forward link rate of said supplemental
channel; and

4 bits indicating the duration for which said supplemental channel is
assigned said forward link rate.

11.  The channel structure of claim 9, when said reverse link scheduling
information is contained in an 18 bit reverse link schedule message, wherein
said reverse link schedule message comprises:

2 bits indicating that the frame is a reverse link schedule message;

4 bits indicating the granted reverse link rate of said supplemental
channel; and
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( )a single bit indicating whether an erasure was received on the reverse link
of said fundamental channel;
a single bit indicating whether an erasure was received on the reverse link
of said supplemental channel; and
a single bit indicating whether said remote station should demodulate said

fundamental channel.

14.  In a telecommunications system in which spread spectrum techniques are
used, and in which a channel structure supports a paging channel, whersin each
paging channel is for transmiiting paging messages to a plurality of remote
stations, and in which the channel structure supports a supplemental channel,
wherein each supplemental channel is for transmitting high speed data traffic,
the channel structure comprising:
a fundamental channel for exchanging voice traffic and data traffic
between a remote station of said plurality of remote stations and another base
 station, wherein said fundamental channel can be used only when said remote
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15. The channel structure of claim 14, wherein said fundamental channel in
the shared mode is demodulated by all remote stations of said plurality of remote
stations when a broadcast message is sent on said contro!l channel indicating
that said fundamental channel in the shared mode should be demodulated.

16. In atelecommunications system in which spread spectrum techniques are
used, and in which a channel structure supports a paging channel, wherein each
paging ¢hannel is for transmitting paging messages to a plurality of remote
stations, and in which the channel structure supports a supplemental channel,
wherein each supplemental channel is for transmitting high speed data traffic,
the channel structure comprising:

a fundamental channel for exchanging voice traffic and data traffic
between a remote station of said plurality of remote stations and another base
station, wherein said fundamental channel can be used only when said remote
station is in a traffic state, and wherein said remote station is in said traffic state
only when said remote station is not monitoring the paging channel; and

a control channel for exchanging signaling information between said
remote station and said another station, wherein said control channel can be
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comprising a dedicated mode and a shared mode, wherein when said
fundamental channel is in the dedicated mode, said fundamental channel is
used solely for communications between said remote station and said base
station, wherein when said fundamental channel is in the shared mode, the
forward link of said fundamental channel is used for communications between
two or more remote stations of said plurality of remote stations and base station,
and wherein each remote station in said plurality of remote stations is sent an
indication on a control channel indicating when the remote station should
demodulate said fundamental channel in a shared mode.

18.  The channel structure of claim 18, wherein said fundamental channel in
the shared mode is demodulated by all remote stations of said plurality of remote
stations when a broadcast message is sent on said control channel indicating
that said fundamental channel in the shared mode should be demodulated.




