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the data communication system. The average throughput rate is a measure
of the efficiency of the data transmission capability of the communication
system.
A communication system designed to optimize transmission of data
30 services and voice services needs to address the particular requirements of
" both services. The present invention aims to provide a channel structure
which facilitates transmissions of data and voice services.

SUMMARY OF THE INVENTION
35

In one aspect the invention provides a channel structure for
communication systems comprising: at least one fundamental channel for
transmitting traffic data, voice data, and signaling; a supplemental channel
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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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30 rate request by the remote station and other information are transmitted by
the remote station using a control channel frame format which minimizes
the processing delay between the time a data rate request is made to the time
of actual transmission at the assigned data rate. In addition, the present
invention provides for erasure-indicator-bits for both the forward and
35 reverse links which can be used in place of NACK RLP frames defined by the
IS-707 standard.
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comruni cati on. syst e orts. .and nessage transm ssions on the reverse
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l'ink. Wthin { controller 76 processes the data or nessage
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FIG. 8C is an exemplary diagram showing a scenario wherein a
remote station operating in the suspended mode sends a location update
message upon detecting a new pilot;
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
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bits. The six bits are mapped to a corresponding 64-bits Wl sh sequence.
Modul at or 74 then_spreads the Wal sh. sequence wi h a long PN code and the
short PN codes. Tlf"\’«‘é:p pielD aper exemplarpvdiagmms i U@Fr&ﬁé‘ﬁi the Prefacal {of ront
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to selector ele 14. Se ec or t n to
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the scope of ?SﬁE‘E’ Egna" n@@ﬁ?’f‘Sﬂno ‘ﬁueﬁge i%“rcpo O’f?ntog a5 e N or
el enents 14 mn&s&Masé'het admonmuication| spstetr) .coSuprsksl enultiple ctediduRa8ghi gh
speed daja { EARPELIPY BNS%rOkeliNGy b UotisBoAlthy BASE SfaddrlS. VERBEIU ok

receives queue Si ze, ati v

t he ampunt of da\t,\lﬁlil ﬁ\
transm tted %fﬁ&obfﬁ Hepre lisperend thrayg 1 g7 SOMMURPIGALFA} nBSIR cHé s
descri bed bebsuthpla @@M@im{enlpewcoee&aomwﬁ&ﬁ&/ 4 938¥n tiRicaodsedithe sexdat a

transm ssi Onsr 1l:'I%)OJ.’aCbaSSVS at@ Lt %Sgﬁm&gﬂéfdw%r%&%ﬂlct &{a%ghwmmﬂ €

conformng to system con te stations 6 are
di spersed t hframgholier exemplanhase swHiopnta JEaNEMitn P EFMOkR: Stations ALARE i on
with ze(rjgo Orbaﬁérﬁaﬁfaﬁeﬁshghs&m b réxﬂot&etaeioeﬁpmray\de edidbase, statibredad er
12 coordi nat the forward a rever t S oNns
over the ent F’PESIE‘btPnﬁSn’ie&}?ﬁeo agoIy gm%%g\ élpE’edu f&‘w net ggkg?ltd&%g%glra us for
hi gh speed dshewnripnEl.dsieach base @tebem%tr@nsml@edaial toj zer0, & MEYEerpmote

Appl i cation NarioR8/s 7;9&1%5 veﬂnﬁicﬁﬁ&ﬁ ' ME BdQRi MDIAPRABATAIS GaRECRMABR LI NK
RATE SCHEDULI NG', f.il Feﬁrg 11, 1997, nee of the

present invefit Gﬁ glf Wé’f"&‘ﬂﬁ% erﬁgf%lrﬁaogc??g‘sgmeasured

) 25 by the recewmg remote station 6 and the required energy-per-bit-to-noise
J ratio (Ep,/Np). The reverse link transmissions from remote stations 6 to base

stations 4 are not shown in FIG. 1 for simplicity.
A block diagram illustrating the basic subsystems of an exemplary
communication system is shown in FIG. 2. Base station controller 10
30 interfaces with packet network interface 24, PSTN 30, and all base stations 4
in the communication system (only one base station 4 is shown in FIG. 2 for
simplicity). 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
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enbodi nent, the forward link |ogical channel conprises : the physical |ayer
control, nedia access control (MAC), user8traffic stream and signaling. A
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channel s on remotestatian bi gl iconthbgrocessen &6 ig inforaieds ofithe needkia pageal
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PCT/ USQB@& g I n exe r% enb?di ment, the forward paging channel is

used to nformati on and specific nessages to
renote.stati ons 6Thlendhtae15exexmtpliar daanpecketsnfrom hdatgt querteudd tof Clhhanphgi ng

channel can |, 3r ﬂ?ﬁn@fﬁ
embodi ment , éﬁ%xgggl‘l%g anngﬁt'x S)xf'ulf) g’ets&,ﬁ) otte rmdéi\% fb?ﬁagdé%mngé\ sI otted

mode pagi ng @@C]@%ﬁfefﬁé‘é tBya fixed P@@H‘ts?aﬁéférte GSP@PPBH“ BSRNHeRd
mode pagi ng irémdes ettt 61 WitHat dnle frime, ForRedcdndatilpackeB¥hanfidl ebarient ed

" METHOD D PARATUS FO? REDUCI N

COWLNI CAT 02 FEERF VR MeCegaty) SoeRaboidsy ~ Hogte cxeblpirl dntbogiment,

assi gnee of tchenpeleelsmenn\AnEReh ean@d%étﬁ ﬁ@ﬁ%ﬂ’@ékﬁyafr f@@%eﬁﬂéﬁé 15
VI. Forward hyQeanesdtads cgi'l%nt@ﬁ' bitd) Tﬁ'@d@ﬁem}é&kcﬁﬂhﬂcﬁémmCRCf}%ﬂ@rbits

traffic channel,s are 1o transmt _voice ta, .and sjgnalin sages
from base st A&PfHofS9% ?ad r Bif¢ gpmprise a biffadt BaciRl? SLP"E i
embodiment, channel element 42 encodes the formatted packet and
20 interleaves (or reorders) the symbols within the encoded packet. In the

exemplary embodiment, the interleaved packet is scrambled with a long PN
code, covered with a Walsh cover, and spread with the short PNy and PNg

codes. The spread data is provided to RF unit 44 which quadrature
modulates, filters, and amplifies the signal. The forward link signal is
J 25  transmitted over the air through antenna 46 on forward link 50.

At remote station 6, the forward link signal is received by antenna 60
and routed to a receiver within front end 62. The receiver filters, amplifies,
quadrature demodulates, and quantizes the signal. The digitized signal is
provided to demodulator (DEMOD) 64 where it is despread with the short

30 PNjand PNg 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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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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for the forwldrd aferwasdekink (G ﬁRgesthe control- frames are each one quarter
of the t¥affic channel frame, or 5 cosec for 20 cosec, tr f| & channeLhe

frames. 30 I X. CoR rile @lian@iryFreanbO@th uthe 'IfHEW%‘SSJeHH‘
channel fra”ﬁo& orn%ilz_&g %I{ﬁgva &ng\;ﬁ@\\éqarsﬁ\d chmme&hpdgi:@claa@%lhovm
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in Table 1 respectl vel arafe Dﬁﬁp&d%bﬁgelconrmgl
channel fr ané-md@nénf%}r changlo KRR Fﬂ{\ﬁ %ﬁf ﬁeg’t heIr:1 for the.r ev r seé%k)
I ary

al l ow for i nesRedrdenik fp)f_?&&fad chathelefaikate mnsTusaiens 0@ Vanety
enbodi ”E% % sh wn xeemél ,—h%ﬁ&&h&ﬁ&lt eharfesbard Hnk JTogicahtchammned he
f orwar d nk c rrses. t

rane WD,99/ 14 0
PCT/ US98/ 193’5‘dm134'15t39peth¢ rehysical Javer FRRTRY SERH apdefd %"éﬁ‘g’ tDﬁ@A 3useén of
the forward LijgkcratéadsSathin@phalingie A adiegtame ilustratinge sthfh gelad ?0

oot e " by dhe el a8 PRI Rt e edihanarink v oo o

active , or .the era - icator-bit
(EIB) and 5 fHiGdamsieaforivaaddininigica Méﬁr%?“%eers% glddgﬂ'annel
frarrE fo ts is discussed below. The forward link rate |nd| cates the

assi gned dat at 16PERZARA data transm ssion and the duration
field indi ca’?%ﬂs tﬁFeJr%arﬂai?ﬁon of the rate assignnment. The exenpl ary nunber

of bits for each field is indicate el |idimprisdser
of bits can be uséd the Eﬁ‘ﬁP‘Hfaéy ﬂ?ﬂu{‘%@ps@g#g 0 E@ﬁiimrcgi%g o nveﬁrs#k&n

an unmodulated signal which is used by remo!
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 I5-95 system.



Tabl e 1 Description# of BitsFranme Type2Forward Link RateDuration of Forward
Link Rate Assignnent4Total In the exenplary enbodi ment, as $hBvPEC P(Fabl e

-2, the control channel frane format for the reverse |link sch ri ses
" the frame WOMYHYS the granted reverse link rate, and the ﬁf?&p%ﬁ/ﬁgﬁpt he

reverse link rate assignnment. The reverse link rate indicates the data rate
whi ch has been granted for the upcom ng data transm ssion. The duration
field indicates the duration of the rategqassignnent for each of the
carriers 20 Table 2 Description# of BitsFrane TypeReverse Link Rate
(Granted)Duration .of Reverse Link Rate Assignnent12 (4 per carrier)Total

18 In the exenpl ¥ gg@qqhmg] h Hgae station 4 can receive reports from
renot e stat?&ﬁ'n Gﬁn i cati Ag ﬁeal entity of the strongest pilot within the

active set of renote statign 6 and all other pilats i.n_t Y whi ch
are 25 received \lptﬂnprgxgnml@we@@bﬁﬁi%%fﬁpgk}fef011|8"ea\}'§|63(%’3% Cg? n‘?ﬁleﬁsstﬁ?egﬁtt%st
pilot. TBis fg,dh3Claid bledRhal infoemation! andespemnfSe messages tgofemote
nmeasur enent WO 99/°14975 10 DEC,2003_RCTY. / 34riGutERF th tiﬁ,%fm
station 4 cHRRAMY 6y ﬁéh?h%lexemml eﬂbgrgelﬁ{gﬁét ﬁgcontr I~ channel's 3 o
identify a rep@dinfiekdcssetbeofimdhante| thaf rafntheh IZHS r SHRTE- st'Bt geraplagy
recei ve suppl enent al _channel s,. Ln Xeipharty slooredi rmode girgpdand
channel s cor%g%‘g%?lﬁtg ?}g@th%egus‘%pgﬁag&ng?%?%ﬁggﬁel S {oa aélhttggrgﬁ% ﬁog_of
the active swin-slottedrmodaipagiig %Fod?fé‘h%i dhe, d3-gR SERAA s gna |2§ nessages.
The exengp argﬂﬁg)&ltﬁghecﬁ |;sf aesrbédrimmidetdilatni . 9isBdtemy Dased.39528%n 4
to identify the new,s Q%;%aéﬁn?ta %Paz g-r[] OMEMH C RIYPRITRRENtEHOWIERNNeE|
frames are t?%@ﬁtt%@ng o n % e 3. Fn f he ex§g&%&'¥\1€ odi nent ,
this control CONSUMPTIONEN dmMOBEE GRMMUNCAHON EIVBRg i55Pedent al
active set. th e r B asdififecs bpRhenpresent antémvdoseandi el d
Is a bi t-napf:?%lré‘faﬁf %th?%% %i%ﬂng?gt% eng?)clli?ﬁ%nt, a one in position i of
this field iimgprparated hureferpedidiPal channel is transmitted fromthe i-th
base stajgon 4 in the active set. 1 0 DEC 2003 WO 99/ 14975 16 Table 3
V1. Forward Fundamental Channel

In the exemplary embodiment, forward traffic channgls are used to

transmit voice, data, and signaling messages from base stations 4 to remote

20 stations 6 during a communication. In the exemplary embodiment, the

forward traffic channels comprise fundamental channels and supplemental

channels. Fundamental channels can be used to transmit voice traffic, data

traffic, high speed data traffic, signaling traffic, physical layer control

messages, and MAC information as shown in FIG. 3. In the exemplary

. 25 embodiment, supplemental channels are only used to transmit high speed
} data.

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, 15707 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.



PCT/ US98/ 19334 Descri ption# of BitsFrame Type2Suppl enent al A}c%mg: ﬁh{ot al
The ‘exenplary control channel franme format used to transmt 't ess

_ - fundanent won%gyﬁgfgel indicator bit and the EIBs is shown .in AcU89849334n t he
exenpl ary enbodi ment, this control channel frame conprises the "j frane
type, the fundanental and suppl enental channel EIBs, and the process
fundanmental channel bit. The fundanmental EIB indicates whether :a
previously received reverse |ink fundamdital channel frame was erased. 10
Simlarly, the supplenental EIB indicates whet her, Howsk.Y WResi ved
reverse |ink sup'ﬁﬁeﬁhmeélm@ﬁéﬁﬂ@leaﬁsa M&“@é’&’&?f ihe\‘lrprocess f yndagent al
channel bi tv{)ﬁF thie kpdiicavarhsd t datanf serdce et actiteat USHNE fo ‘&éﬁﬁ?ﬂfﬁ‘liate
t he fundanmental channel, for . informtion. b 4.8 afienpill aitnaél is

Bi t sFrame Tfupdamentl ehangiel olseiny ﬁ"e?(r}ﬁqalbéa%%n_e 1EI§ f.or Revg_a?ﬁ For
Suppl erent al,GeanmgkzéPbyciasantivedapackel dain aemelcey 40 ISI%‘%' CLITEK .
Channel s_In the ge%%ége%%géln%tana%pen{@vyesgsédnﬂo aearpmhid e she WECP

fol | owi ng pRRTEH access charnel’, pilot/conte ngl .20

f undanent al ackaowildgraerds.supplanenttal TERERHE .gﬁntr?ﬂﬁmg?é%pl_g% eﬁi)otgi%rrent,
the rever se 0k POY 96 BlerGIRBNRESdgas dnid aite ratinsthe staowmistion Wiricly of
| ogi cal chaﬁlﬁ I'Ss. e reverse-lnk | ogi c%l chaB Lffca?\‘f'l?pr | §6veral henakysi cal
| ayer contr¢he fusdanental t¢hannee $t PREAE ged o7 gﬁa ing’ A di agram

i | Tustratingufihedr glfdmashi phhahuserart bdvetspl affectaité PéﬁPE’é‘g“E‘haﬂfn@es on
25 the reverse link is shown in Fl f g highkspeediwseks)channel s
are furtlfler syetssm K‘b%rzl%‘é"i‘%%/.re‘hum%grbé}el 5{a§é7’8§h' nglr%\?lerﬁse AFcEssndhanne!
1 0 DEC ?003 PCT/1hiS98/ek@sdlatynembeodinenpl Heyse § ARRLaccess channel
is used by rtggos}\ r 9{3&(@%, q #Sé}tﬁﬁﬁﬁ @bhsteBadtian 6 e sndigatedobyaB dndicatelon 4
to rlequest a undanental chgnnel . The _a ssn&?a bLe ik SO dés96r ]
remot e st at itdh sent enr deppryar ﬁ%&?‘ﬁlg Cﬁ\gg‘g‘gges. nﬁ?ﬁgatgierrpl arl%/t .
enbodi ment, felgotet stEbHS & bf thdiegravpewderhanpedadsast BESIABK 152r¢ 0°PniRe of

(he'1 -5 S/SEE 101" Misste ARtk o tinis e exnfortie

I'c channels are used.to, Tedthb MOrSRsmstedd,
and si gnal i nprmiesdEgremetecitn et é’rs‘f’g‘f"ﬁbﬁsﬁ%ﬁf:oc}%gééﬁsf at%ons 4 drﬂri ng a
communi cati of), 18 ekt f%ePl ary enbodi ment, the reverse traffic channels
conprise fundanental channel s and supplenental : 15 channel s. Fundanent al

channel s canvli)f uls:glqwgr% g{lgglserg\ém\ép@euﬁ{eqfflc, IS

? In the exemplary embodiment, the supplemental channel. is used to
support high speed data services. In the exem?lary embodlmentt the
supplemental channel frame can be transmitted using one of .a pluraht?r of
data rates and the data rate used on the supplemental channel is transmitted

) 25  to the receiving remote station 6 by signaling (e.g., forward link schedule) on

the control channel. Thus, the data rate on the supplemental channel does

not need to be dynamically determined by the receiving remote station 6. In

the exemplary embodiment, the Walsh codes used for the supplfemerftal

channel are communicated to remote stations 6 via the logical signaling
30 channel which is transmitted on the forward fundamental channel.

VIII. Forward Control Channel

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..



. 707 data traffic, and signaling traffic. In the exenplary e!‘;ﬂ)ijmg‘]@%e

suppl emental channels are only used to transmt high speed

. 'exenpl ary veorbgfiorent , the franme structure of the reverse f REd4mepiEp

channel is simlar to that of the IS-95 system Therefore, the 20 data rate
of the fundanental channel can vary dynamcally and a rate determ nation
mechanismis utilized to denodul ate the  ,eceived signal at base station 4.

: : - 137, . : .
An exenpl ary rate determ nation nmechani smis disclosed in copending U S.
Pat ent Applicati %R Seri al fﬁé fo%@%ﬁ%?glo“hﬁmém&dbé hrEgEH@EédAgnbsﬁg!PimgTUS
FOR DETERM NI NG BAFAIRATE TED 25 VARI ABLE RATR DATA | M Ane
COMMUNI CAT! QhSnfRECH v, Which eare trapemitteg onothe KGNS o t he assi gnee

of the present inventioniand i BEQLRRIPOEhedgicel ei@mﬁagh@raémﬁ_.l fﬁ‘ﬁf‘%hﬁ)t her
rate deter meﬁﬁwgq{yng%\ﬁam sm1s descri.bed in U.S. I eri al
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CF RECEL VED PATA LN/ yﬁﬁlcg@fEbWEoﬁwwmmﬂs@ﬁcgwrmWMereah%et &ber

t he [

18, 1996, assigned to t ssi gnee of .the_pre |daYEeHthPRhaikke] in the
i ncor por at ednformagiosy éﬁé@eaéPeﬁeHFOtFr‘?ft?th%n g)%rer\rr%\%gw embodi nent, signaling
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and bl ank-and-burgt formats i ldNto3 franBmit frevense mpowere ¢onkTSs!
Patent No. 5,504, Fo%r?\t .Ch%gr\\/%r gsgkgég%léénent alnﬁhagwggn L9t BRcre¥&BEary
enbodi nent, Hibke 'Eh@pleeexsatlamwcha‘ﬁﬂgpl ilé’étsLé‘é%dtrS esupport hi gh speed data
services,, I'n exaRb AL issiRogbwen buch ltieat the feqpized Jevel whpeyoIgnse
noT] Usoal oaib e Bl B A - ' -

pp errea_g; chann§1lr rgﬁ?@ggﬁa%n@mﬂéd”ﬁhﬂémﬁhndaﬁﬂgrat es
but the dat alergatas measuTggt b é“lfyﬁrar calTy during a transm ssign, hn t he
exenpl ary enhegifeRnke tbhirighbaringremone tstaticnspi B e RIALY, 18 s
requested by renote tati?ﬁm@in%nge et gtk lp)bv&hats@rﬂfcﬂtisodesmba(dw deteidr se
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channel . 14 n HeNEROEXERE] ATRACUSIMISSION, POWERNINo| A fflgMrat | t%%#i ses
t he phys%cal | aver ?_t %Mn i efp ltRé Yassiginedi ofetite pragent
physi cal |ayMO§I ﬁ%&gp %ﬁ?rj?ses é erasure Lndi.cat orp,bijfs GELE )a,?or
the forward indemitamreandl immPQ[mwehﬁnf%fFr%Snﬁ‘@F??‘the f orwar d ‘Fg)we
control bits) i td‘i%ﬁ?l IhrdReEr phanelcontmhditsrirertransrritied BBVIEE $AVErs. 1 n
the exenpl ary embodi rreg,%, t he C{ng&g?é i%§§d £ndlYRitentikze eintbiferenics,
i ndi cative othemeelagefiNtl-&? M$for hAtTon to f ansm%tﬁ(ajmtgéll LoDk gnateat i on
6 on t he opevepstrol thinmeldrames ets tamsTERS O &% CBBTPLF P a0t € <tat i on 6.
In the exerrpl-a(rjg gg‘gﬁgkerr%qt cohiB] ErBofinhsoar eavaslatilet dos uppropte tHabedr far d

%‘upp eRfent a

f undanent al I channel s., I.n LAl theZdbrtfdd@tiafRelt , each
EIB bit indi dtheswise eplsRaWEF &P@“PL@%}? \?é%%{;\%éﬁﬁﬁg@& e

ranes back .of t
respective forwvar dntihaf éxeenphayreshbddimenti ¢he rgatial Bii‘&?"f‘ersls §§E&L§ﬁt§8. Yrhe

e | ¥R 1iaBli tRé r&ddBtionaststve soingtel ghansels clbsed
in U.S. Pat e@%@@t%@%@%k@%kéﬂﬂxﬁiﬂ rédep

ORVA i S PRGN AN ergont o] RaRaar i PRCES T andCBuTbf ot

F TTI NG ORhAe NBFI S ,ntrifls' aﬁ{a\gp o’ the ?gstlhgnee of ..Lhe

present inventiof¢ARA the manner specified by the 1595 standard. exemplary
embodiment, to expedite the scheduling process for the forward and reverse

links, the control frames are each one quarter of the traffic channel frame, or
5 msec for 20 msec traffic channel frames.

30
X Control Channel Frame Structure

ry control channel frame formats for the forward and

he e la
The exemp espectively. Two

reverse link schedules are shown in Table 1 and Table 2, r ' °
35 separate scheduling control channel frames, one for the forward link a.n
another for the reverse link, allow for independent forward and reverse link

scheduling.
In the exemplary embodiment,
channel frame format for the forward link schedule com

as shown in Table 1, the control
prises the frame



i ncorporated by reference herein. In the exenplary enbodi nent B forward
frundanent al and/ or suppl enental channel can be transmitted fr‘oﬂw g@ 2084 st
set of basggdeplis@ns 4. This takes advantage of space di ver SidTyussadydan
potentially result in less 30 required power for transm ssion on the
forward traffic channels. The intercell O power levels is transmtted by
renpte station 6 on the pilot/control channel to indicate to base stations
4 the difference in the received power | d¢els fromthe base stations 4 that

renote station 6 _observes, ,Base t f 9f 1é iforwar@d link
det er mi ne t HEPeLEE ”%@e%forﬁé%rgsg’f'}ét 1% ?(sél&lfctg? %%n'gg 8ur e of "

transnittingratdessighwesrd. f UMalfnammaltypﬁdndeEﬁSe wehther the fhappg!
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parti cul h the highest E~/Ip in the active set. In the
exenpl ary enbodi nent, the nunber of 10 blgdls within the active set is

Iirri\ﬁ_ed to six. Thus, a bit-map field of length five nbe—used-t 0
identify all pilotfs whose F. ~/ | Peb&iptidi n DP of the st|hoofgBits pill ot . For
exanpl e, a "one" cegf—t+reh \,aLc trat—thepr 1ot assi gned tjo a @artlcul ar bit

position is wthin| Oframf TYR® strongest pilot and-a—zdre—ean—ndi cate
that. the pilot is hogorkdrli MinkFRaxe the strongest pilot.] Therdeford, a 15

total of eight bit alc uuu cd 10 ower 4 evells. This is
i ndicated in Table EM@M%
El B1Suppl enental E Bj:bmwr- Cell D Power Level s8 (3+5) = idr Power

"Level s12 (4 bits/carrreryQeue Sl zed4Power Headroomd 20 An exenpl ary

illustration of the use of the inter-cell po | evel o]
f orwar d suppl ementlal thehzreeiplanya etk edimsnt sassV\% ?ﬁé 52( %J cjgélttng

Initially, f&ﬁhﬁel %m@%?m%i&bt%eﬁrdvrewesmﬁﬂssﬂmulamnﬁ%ﬁ tlem rame

suppl enent al anpel s, se stati ga} allirahaswee! |
and base 1t atBA *@etgxé’ﬁ j j&Ye fsr?e ?‘ a éza“&m‘m df URel2eves

5 chanpel t.ion 6
measur es t he afs@fgmnehtLl Hhepmmrs%rlmkdé%férlﬁ‘idh@eﬁ g C{;ﬁ%r ”B“‘ﬁ%e?/‘ag been
recei ved f ronégg%ed gohﬁn@mgrnamsgm p Cikeer dheambn fied@iinditatesom
base station not e St&fﬁ?l on trans F ab:?n ‘%@‘S 91%115 0 power levels to

the hase st at'i}@rf%uﬁaﬁ@?‘c%ft g‘af%?%sl%%’ﬁ‘ﬁ 995 20 1 0 DEC 2003
PCT/ US98/ 19334
20 Table 2
Description # of Bits
Frame Type 2
Reverse Link Rate (Granted) 4
Duration of Reverse Link Rate Assignment 12 (4 per carrier)
Total 18

In the exemplary embodiment, base station 4 can receive reports from

remote station 6 indicating the identity of the strongest pilot within the

" active set of remote station 6 and all other pilots in the active set which are

25  received within a predetermined power level (AP) of the strongest pilot.
This is discussed in detail below. In response to this power measurement



The forward suppl emental channel transm ssion is then sw tchf$ grEvengﬁmse
station Ato base station Cin response thereto, as shown in

. the exenpl WO®98#®Bdi nent, the inter-carrier power |evels isPGERF*¥H334port

t he recei ved power on each of the carriers. In the multi-carrier 5
environment, different carriers may fade independently and it is possible
that one or nore of the carriers experiefpce a deep fade while the renmaining
carriers are received significantly stronger. In the exenplary enbodi nent,

remote stati 8% x&éﬁﬁe sH SR cL i Esepld %néﬁ:rﬁh&f chhanelarfraree somstheg cohtrol
intercarrier po evels. 10 An_e m_of . t t fgthe
recei ved nufchanpak tq idengifyrmmadif 1§aoﬁgo?ﬁx nga w@g:&\ B%R‘ﬁget é%wfogom FI G
6 that carrijgr,GelsiveeagipiethetRak ehatuels chr nheraem;ﬂwyBemh@dﬂmnéxéh@I ary
enbodi nent, the three carriers are power erward
power cont r GO BlSCOTISRONG B HP @éeh Suégfétn%%t%ﬁ? }é%r(&geggr' ? |81f=3fa mp&g\%\g?) efrevel S
to assigg didff ﬁhé%@hvé@ef atecahamitshtoofernote staion 6ria siENAENEINESFEBGS: base
stations 4 can usg the | ﬁgﬁp%Bﬁh%Tcﬁﬁ Elkﬁ%ﬁéskﬁﬁﬁﬁHbﬁﬂQEQn@ﬁabyQﬂm@ to
For

i ncrease the tran xﬁ%‘ er carrier uch }53} alllcarrg?rs
are recei vedtation Hdosdmh@nﬁvegyewtaﬁebpf base statigns ér SUPRGTHY 2

the exenpl ar%‘ enRpdi-aeat al@ {}aﬁgm@flsl@xdwem frablet he hevthesecmplauryuk
require sch j

in us evel s of guant i zat
specify the ?ﬁh@@gﬂ%*drtbb?ﬁ%‘? trpl, ﬁ%?’é“‘gt ??‘8 ﬁl%éel“; {r}rlzexﬁgrr%‘fr% ver sci er nk
rate camgpbe Wl@ﬁﬁzﬁﬁhlaﬁd%\@a‘t Heatiheoemohplary emabedimenss 4@ [su PPl @FP@%t _

R Rat tdiee
emer gy- per - EeR ke b PP 84 ;?ﬂo%"%%%ﬂﬂ ?%"‘%M‘ﬁ‘*““sarev 3

i nk From ecpasition 1(§|z§ thisdfieldsindierfes Haat auwlteg‘%}t ylsbgfgé‘sg‘[@?aon 4
to i'ndicate LB, g(eaﬁﬂﬁgageaétsfnoﬁ OfeteCrceive seel at | onshl p bet ween the Max
Rat e _Possi bl e and Power Headroomis possible if 4 bits 30 are allocated to
t he power headroom paraneter. In the exenplary enbodinent, up to three
carriers are supported. Thus, the inter-carrier power level s conprise 12
bits to identify the strength of each of the three carriers (4 bits per
carrier). Once base station 4 determnes the granted rate, the duration of
the 35 reverse link rate assignnment can be conputed using the queue size
information fromrenote station 6 through the follow ng rel ationship WO
99/ 14975 21 1 0 DEC 2003 PCT/ US98/ 19334 Queue _ Size = Reverse _ Rate
Assignment _ Duration . (2) Therefore, the granularity of the queue size
shoul d be the sane as the granularity with which base station 4 uses to
specify the duration of the rate 5 assignnment (e.g., 4 bits). The above

di scussi on assunes a maxi num of 16 rates which require scheduling and a
maxi mum of three carriers. Different nunber of bits can be used to support
di fferent nunber of carriers and rates and are within the scope of the
present invention. 10 XV. Timng and Scheduling As stated above, the
control information is time-nmultiplexed with the pilot data. In the

exenpl ary enbodi nent, the control information is spread



15 within a franme such that continuous transm ssion occurs. qmm 2003
exenpl ary enbodi nent, each fane is further divided into four equal control

. franes. Thwe,99fie975a 20 cosec frame, each control frane is 5P€38583’F?§34
duration. The partition of a forward channel franme into different nunber of
control frames can be contenplated and is within the scope of the present
20 invention. A diagramof an exenplary {iverse | ink pilot/control channel
frame format is shown in FIG 7A 1In the“exenplary enbodinent, inter-cell D
power levels 112 is transmtted in the first control frane of a frane,
intercarrier power levels 114 is transmtted in the second control frane,
EIB bits 25 116 are transnitted in theTablerd control franme, and reverse
link rate request (RL rate request) 118 is transnmitted int fourth
control frame. An exeffprary tlI gram il lustrdti Bite rleverse link

hi gh speed data transjussion -21[2‘?%995"\)@1%&\ H-c—B: f:c.fﬁ}?fe statli on 6
transmts the RL rate I’]qu-ESTyTi)m the fourth controll frade of lframe i to
base station 4, at bl ptk—3q 212, ,TO th enpl ary dnbodignent,] the RL rate
request conprises the -‘lfﬁﬂtieﬁ‘ﬁmﬁ! &;t;geiasr% +he—4—btit puv6vw +trgadr oom as
descri bed above. Chanhetofal ement 42 receives the rdques a sends t he
request, along with t ED/Np required by renote station 6, to scheduler 12
within the first control frame of franme i+1, at

a})I ock 214,.. Schedul er 12
recei ves the requehé éxeniplaryt bomigol channel $mme HeEmGt ‘F%%éoit-rri?sdﬁwﬁfl‘gck
21b, and schedul edr Hi2 andethesElBssistdhoven hs et
channel ef emBh Ce%%%%ﬁé%??&?%%ﬁ% frra 3 of %‘ fiatie ﬁq,tn?g}ig)&ktgg.s.
Channel el emémtthe exempaiye §mbrdimeRtq ‘f%rg??}eq‘ ’F"?%Econt rQ amg of
frame i+2, atfralgk@qupgﬁﬂ\e Faadhsenexld andnisuppremental r ehannelntdPhi Agd: the

reverse link schedigle,is transm t h] B indidtddEwhatitsr SO
99/ 4975 PCT/ BW&E%’@%“%Q{‘{??E%%’“%‘{%?’SE Tnle HiRidante éinﬁéof frar

. ok
222. Renpte gravionslybreceiwidyseverse link, dnadamenials cRaBRife ikl V;?%f' hegs_?éa' ey

ourth
cont rol §ame; gl hiaNRel SipplainchlACEIRAAdicares stlather tar preYioLELngectivede
r |

scheduled rate 1n frane at bl ock_ 228§. S | 4 UgRs t8c
inter-cell OTPVeUEF Ihé\‘felsé‘PP\]/ﬁWErhtaiscg?%egmf??‘g Sﬁggt ﬁéeﬂafgﬁst cong‘rﬁgl ?‘Sfame

by remote st ghhaRmentilocisainet it tve thesmdicator did MMeTRMm IR FREON 6 to
suppl enental channel .| ¢4 (aleHhid@d chAAneX esirdoymetiohng di agram
illustrating ‘fﬁ%@oéﬁgtéo?h% nter-cell D power levels is shown in FIG 7C.
Renote station 6 transmts the inter-cell O power levels in the first
control 4G frame of franme i to base stafa®44 at bl ock 242. Channel el enent

42 receives the inter-cell 0O power levels and sends—the—i-nfermayion to base
station 1 controllgr. (BSC) 10 msahpﬁ@acond control |f #aofeBd$ flrane i, at
bl ock 244. Base statfrom—comTorter 10 recerves the infformaki on iin the

fourth control frane Jrameah¥Ps  at bl ock-246—Base—stratom—cortirol | er 10

t hen determ nes the hemyplforadverse FahdhorertileChappelengnt al lchannel s in the
first control franme pf{7 Tl e Bl 9% adensenngl el gment |42 recei ves
t he f)orward i nk con V25 EeRt-atAt-Ag—ttrem ment al
active set and transfiPscess Bundamentalvidhannglnk contrdl channel lat the
third control frane Trane | +1, at block 250. Renotq statson g finishes
decoding the forward L 188 ~coRt+-o—20—eharnetr—frame—wrthiTm tnhe tourth
control frameXef fRawerselinkgh % 252. Renpte station 6 starts

denodul ating the new suppl enental channel at frame i+2, at. block 254. Base
station 4 uses theln nther exempiay eovkedimens) s theynreygrses ink R SRMFFEES| 1% he

second control _ir b t 0N Gocds8 amahgsl, r giikst /tonwek hcbénnele
12%@3% PYnfSER" Bnahadib c i

25 carriers t&° note station 6.. An exenpl ary.tinmng,d A1

i | lustratRfg fhedamentfl ichermrelcadRq efUp \Sé‘?er}tégrer&a s?l_'shglmﬁ ng ]2%{6 757
Renot e st ati o, &,ddidRse the relérsk Nirdd ?hgtsirchbthmds freilitite trangssionsonta
control frame of ftrape i "to. base s ion 4 el 1 283nnERagsRbrick evRBt
42 decodes t h&ariegnef iqgie é"-h?ﬂ?éﬂ t[g‘r‘?t?%’ler?ér g%r‘%(big%?%rlanen?, .at bl ock 264.
Base 30 stati gjhyfgicﬁpg@ieyeanﬁbb MG ruseartraffic $eeesn, RRYSIBNARG-a<si YAEPHt es
to each of the, Carrijers,in e f t "®le HA 104nd negeal chahndékook
266. In the e%QHﬁV%Wgetﬁﬁor(ﬁ%%OﬁF% r%tﬁﬁtgér-ga?r% er goq\g(er ?Ev L fadSeldO%re
rout ed t hmsughht hevesekiaulis shownefoFIG. 4hd g FRYRIFE A ARBICAH CRAN'E 22
effect in the next fr receiving the inter-carrier power |evels.
The forward Iiﬂ‘é%ﬁdggﬁ%{&%ﬁgwel frame containing rates for each of the
carriers is transmtted in the first control franme of frame i+1, at bl ock
268. Renote station 6 finishes decoding the forward |ink control channel
frame in the second control frame of frame i+1, at block 270. Renote
station 6 starts




10 DEC 2003 WD 99114975 . PCT/ US98/ 19334 23 denodul ating in accordance with
the new rates for the carriers in frame i+2, at block 272. 1h( QFE 2003

- exenplary evbosiigent, the EIB bits are transmitted in the t}#&@%&g
frame on the pilot/control channel to indicate an erased fr fved
on the fundanental and suppl enmental channels by renote station 6. In the
exenpl ary enbodi nent, the EIB bits can be used by high speed data services
as a |layer-2 acknow edgnent (ACK) or negdfive acknow edgnent (NACK) in

pl ace of the NACK radio |ink protocol (RLP) franes defined by the IS-707
standard entXk| edReverse AcapssharmedATA SERVI CE OPTI ONS 10 FOR W DEBAND
SPREAD SPECTRUM SYSTEMS'. The EIB bits of the present enbodi nent are

shorter and have Iheghe eRfsiasy Rehiipligent! fRNaddass N%&LB hgedTBP refidte
exenplary timn leél%Baml | ustrating t he transgn SSI B bits is

shown in FI & t 814G PP BINAEONe JBFSFRES d%t £25N Stﬁt%mf réf'ﬁ Ee¥Rhn8l on
the forwdrd fundenientdlrcmnnel. 2Thatactdss chaffd. is hiscReset by sembteostaéiohi fits hed

oo the i 1 Sphid (7 Bl MEMRpEs MOG Genifigry BhbJdiAR: e ffRat:Pbr !
i ndi cati ve dhetaseessshanneloganobe simeilardoahat efrthe 5c¥esystemin frane i -2 on-the

forward traffic channel are transmtted by renote station 6 in the third

control framgpof gédBe F naranmbrﬁﬁfcglgﬁnel’zo The reverse link pilot/control
ri ove

channel lforarre format as desé I's an exenplary format which

m nimzes the prgc ng de] ays for the processes gmch ut|I|ze t he

i nformation cont aPn€§ EXFHR r}él‘f’B‘POGI%Ht T8YersRaiAlic fhannels mIp ussdeto
conmuni cat i’ apartsitevice, Sddte, ahd tsigmalingomesdaiges fries clentrtd abe are bass
appli cabl e NoLuEeasl §efne PRl SXAMREic, 2%C RIIUNEERRLAN SYRISRAMET £Re

operates wi th one carrle does n equire the in rrrer power
For ot her comierecarifisrchapoelsnsomagise ttuadamenttlochennels ande supplemental o

i npl emen vahaguslssyPhRAaieedli &tnelddan Hei hald E‘cplﬂffarr@h'uﬁ Ravice kratficTs-
formats cont n| n% i fferent, info matl ol .and,ut,lizi nﬁ] ﬂl ffer nt ord r| ng
of the inf or gﬁﬁ(}lﬁea{lgnfw Iy af PR Ph&E™ %%‘3‘ 't he
present i nvampdﬁmemal ch@amels @rsoalyt usedqxetransmgt hghespeed ddta exenpl ary
enbodi nent, to ”%etﬁé“eké(mﬁid?' Eﬁxbbﬁfméﬁﬁ' hablfame sfuq;ee@fed &Maw&& i nk

capacity, the traffic ar I peri ods activity.
In the exen‘:}l“‘ﬂfjﬁl F'ﬂ%ﬁ’ﬁ‘ eﬁ’rﬁ"&é bﬂfg‘ 6§g§t%’§tqnﬁ oﬁ%e S}I;l’rf'hflé'é
modes : 20r afdats mt&armﬁetlhenﬁniedamasﬂéndlmimabdean avutyddyrrmucaﬂﬂlydandmerate
transition i d

inactivity dﬁt&ggi}gtﬁﬁ fq%%g%%ﬁéd ?’igg%&%%ug{%f 334 31%}‘ fQF
exenpl ary’ t iRASR§tatioRgt afns EINRRTY Fate; delsEninahan mpe¢hrgisnsisceh

dor mant m)dempleadiﬂg)WrS | Paten A pphicatich Seriaiisliepi08y 33353784 mtﬁlﬂlangE'Hliﬁ)m ng

h b%?@}ﬁmgﬂg d
El'hg Hg?fs: E:I or__acti Vi mbﬁ or war o:ﬁr g\%etﬁsgﬁ?mw?h@ C annel S
i s nepre9ent m@%&% Toh BN béi WW CAIONS REGRREERnpéideds 123,

312b and 31&gril raazlﬁ%sésﬁgﬁlear@f fthe a‘é@ | ofDge Plésent Mbenti®R. ake
he ti since .t he

d of d T;dl e~ Ly d
per 0 b, ROE e e sl e AahBiandl
the period onethawmisiniis yesordzsdin dJ.6i &temrép@ﬂleaMHn&Bnail %‘Opéh&/&ﬂ 83,
remte 10 Stal ﬁMpxl-mb@f DN ATFsaeAters Teske SEFEROINING 7 %_Idmi mode

_?_54 wlhferBté)h'?' Erl od nact i vi téh]eég?g?%ﬁg%éeco 3re &p E)II]\Perl od

ei t her suspmmﬂmlédmabbdpnwm%mggaéa to méoasgigﬁé@tdfome4pﬁésehermt e
station 6 hasv%%ganto connuni ccgirt rem)rte erstatlgnr 6 can be ass‘?cq3 a
traffic 15 channef and rB\‘i&F&’ 8 q< lfyo Crarfte Crafihel m)de (naps r5F|ovvn
in FIG 8B). ethdhaem;emghahggenﬁommen isTsrarsmettedcoad the hmdamental

appr oxi mat el 3 Ol el SRARE 1ﬁ'f]"_gn (ﬁ: 3R4 SOLAR- &@ -DErsRABhLA%ETRE %ychééédSﬁxgonds,

although3 oth ues can _be selected and are wthin 't
scope of 5che§\9r 9&@@%&% PatgntdVior 5,.5088fd8e Stati on Suspended Mode
Renpte station 6 enters the suspended node after the period of inactivity

exceeds a fixa{ PR @ggggrgggbqgn{eqm Osidd TS. In the exenplary enbodi nent,

in the suspended node raffic channel is released but the

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



25 state information is retained by both renote station 6 and base station
4 so that renote station 6 can be brought back to the traffid GDEha00hode

. in a short i iod. In the exenplary enbodi nent, the st i rogtion
which is st‘gtr)' l‘ﬁ’ﬁgthe suspended node conprises the RLP stata;é&/tjﬁges%tgﬁffi C

channel configuration, the encryption variables, and the authentication 30
vari abl es. These state information are defined by the 1S-95 and the I S-707
standards. The traffic channel configuratigon can conprise the service
configuration, the connected service options and their characteristics, and
power cont r osuppleanmittal chanSehaeppdres & phuralitnbbdata rades hubthe datadate daet e

i 6 h . fi { 35
traffic chanf Feﬁﬁﬁra ep ISEQO%% hanSHaRish TDIR ane @%?ﬁﬂtgﬁlea

traffic chanhe _ annel _ assi 9{1 nt ssage.
exenpl ary emeohadimentwithe alata rateeon u8)se AURRleMR I‘@W’@ s attayRsted by
continuously .gnnid ﬁEﬁ‘éﬁ% ag@g%ﬂﬂté‘d'@ymgge statibh4a. non-sl otted node and

ea

processes the over nessages whith are broadcast to all renote stations
6 on the Pagi ng channel. Renpte station 6 may send | ocation 1 0 DEC 2003
WO 99/ 14975 X#¥T/ BeyerseoBdat/@entrol Sthanfedsages to base station 4 in order
to inform base station controller 10 of its current |ocation. An exenplary
di agr agﬁ ghow;jng amgﬁ@@&}a&pm?r@hbodme tht giilo?marfik comtrbk infiprevaices dml t he
suspended node, sends.a.locat.ion upda j Wi | ot
s Ehown i n EhereRss S At e IUTBRIXe Ot e B P thilthdd, nELRE
stations 10 anemfllargnemibbdiment, ptheotcontroln indemmatieni samprisere st Physical on
6k then transidS ARl HACEPUH hdTBsaABRrP e BBALAUAS, Sthel PRSI Rlyet o

I, 4 S

recei ved by base stations , and 4k.. Re g ':Tf%ﬂl?o? Ek ctgn 3150 saend a
suspended | ocantioh gpaprisesethergerasyre Hindisatey Pity &) of°Tt N&ChadtWar
stations 4 drrgpdahehel and Guppbstrestaividredntls; ebbdogwatd pdwerxentrohrbits,
enbodi nent, the suspended l,ocation t i angHi :
access channé??erfﬁﬁtﬁé)o&gér‘}ﬂ%?yg%%gﬁ |ﬁ§ﬁ$§s§ﬁ’gﬁﬁro%g%lrsbn§ﬁ1p%‘gf% e%%lrgg)ees
are rout 48 t enisdimerdt ten MAGGaaipaEses the gyeumsize swhichoisingdicaies o

station cont rl Let: JOirShaNst 86 beltravahieted by Bembes atdtivh 6forr endreversat i on
6 and can 15 ¢ rrpoie a channel astsr%ggrrent Qrﬁres{s}%ges%g)rpgi ng renote station
6 to the trafifikcaldhihmERTRBHBOMET (FECEUFT NARTETY SHOtE ™ Xvil1. Remote
Station Dormant Mifdeh2Gxempléy embodiment,etioElRebits aremsed tot WpRst she
nonitors the L in t 1émdRtathichgnhélst he Iflogl@néxemmpiary o
conserve bat tfg?‘ghﬂg\/\%ﬁagﬁ@n% a?)?ér? rg enbodierfrlﬁgrt the d Ega%o(rf?g&e' S
simlar t% t e iid epgh 3P Ay MAGAEA A R a&%ﬁf%llry ehbodi NeNt, no
cal | rel ated Isickt 6f ithd arespédtive farw2bdr taffimebahpebfor dhe4ERbrbit dot e
station 6 in tQFgg‘JSF AL aRd ol Y thdeisbiReRtatidie ROId néeo- pOi EIB

pr ot ocol (PPF%s I "nal ntai ned by rerm@g Zg)t at i 6 ggg‘l?ﬁfe shaél..mm a
resul t, renot@arsmission srexdigcioned in{Lp; batent Yoy aree 4P BN h et up
process (whi CANIOPNPAPPARATIES PpaPOR pPATEEr eEPRMATTING ch&nelDATAI giit@Rt )
bef ore regot ' S asslkan af £l n t ;Rack
Co the tronti LRARMBIOIET . Sghet i shfihbe B g5 s BT AP RIEY) 1335
26 Xl X. TransincorporatedTbyféferercadeneln. Mode | n the exenpl ary enbodi ment, the
transitions of renpfenstaehilafy fenfibdifferitspendedvard dandantentaleartdy drhe

Station 6. ThGRBESR iR shARach ARt FROSTYARS ek Ao PR ocatt  drce Satlef ©
station initiatqthid tskesiddvantagerafnspabe divespiéynded cardpatantially msulisin desshe
(ol SO oGS, MM b ¥ 00,08 wismosivly lmter,
station . 6. tdll Acpwwer levelsaisi BAngMitted by remote station 6 on the pilot/contro
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./]j is



10 suspended node (see FIG 9A), base station 4 transmts a channel

assi gnnment nmessage on the pagi ng channel and data transm ssi UC@@;O@@@;
shortly thereafter. If renpte station 6 is in the dormant node

9B), base sWawp@4978 first transmit a pagi ng nessage on the pag'r/lvgmna.nnel.
Renote station 6 receives the pagi ng nessage and transmts a page response
15 nessage i n acknow edgnent. Base station 4 then transmts the channel
assi gnment nmessage. After a series of sergl ce negotiati on nessages, the
call set up is conpleted and data transm'Ssion can occur thereafter.

h FI GS,.9A and the t t
Fraf i o chanfitonguEre et Eed ihnen R (PRI RSP PBRFThE HBn s
to the 20 traiﬁieﬁeﬁbmeinemd;e ab.elca;td perdtbe fof ah@amfru’ig'lanal pomrrﬂave‘itaa ned

by both rermte alon n at.ion 4. Thee

illustrati ng ot”écgfg g?% 13 ﬁ‘gﬁiﬁﬁngﬁlatﬁ &?ll nlgpa@ﬁﬁf@%s nltbt}\esd from
t he suspendem’ﬁl—l@ﬁx WD ABBARATUSe FORMEASEIRING| LRSKeQAIALEROWN iAn’
F1GS. 9C 8ndsPReAPHARETNEN  CORMINREATION SYSTEN"! e SdpemBEL 29SS 1

it has da ocom*rumca Ion to base station remote_sta is in
t he suspended9%fpd@esigned t‘FIthE aggigneq ehh %%@%féﬁvﬁmtlﬁ?%n%ﬁ*ﬁ‘t@c%rpto%ﬁn}é’ct

message t? b?@f@re?k@th%’:‘én{lt ﬁ?ftﬁe sh@hipglary* e&ﬁl@ddﬁrﬁe’%ﬂsr&ﬁﬁ %1@1&&9&{5& to :
assi gnnent nessage and data transm s | can r shor .
remote stati BPP%‘%’ the ﬁ“‘g%oél r'}r(‘ r&?‘t‘.‘aﬂ Tg ﬁ" E}?eon 6
first transrﬁugheahE@ﬂognrthe|thV¢re@salgethlec£Xl§§§éa§t Q‘F’lbéﬁlmenBébé %’fﬁfoﬂ 4

then trapgmi Lo Lhe;6hanRe!a A58 gpIeRL, wasaftg&g -i gltgﬁﬁbeﬁ el ofIERYHE
negotiation Re sa s e ca up is, co
can* occur thé?"éaﬁ%rblbe tF’rﬁél 5 SdeRti ri—‘t‘]oéﬁ Waese 2%&6’!’1 By &%

of physi cal 3RoRy @ﬁgﬁio'i %&%&aa& £, |a' W&ﬂ%iﬁa@@m&%@f ﬂ&teas@igw\@altbw of
ribed. abov n_ al’so,be

| ogi cal channel s S

utilize to i Hﬁf"é‘?’r& HRASTHEYhAF VY‘L}H& %ngp g&l’ﬁ é °H§§s ﬁ?é@ﬂgr%dz?r@r s
communi cat i oindiysteetmatvtize @ilot ihaot hathial APasfethesettongestt pidotiodberefore, a -
physi cal jgha [ gz‘é‘da donmrpgdisuch
that the ?quclﬂrg%a?fd&% S}Sﬁdafgbgﬁ Q8P?E?%%%%%L@g/{19%34 fumtgl (IJ%S
can be perfoWﬁ‘s‘Gat&ﬁdntM% various conbinations of the physical channels
are within the scope of the present invention. The previous description of
the preferred enbodi nents is provided tp,30gbl e any person skilled in the
art to nake or use the present i nventi on. 5 The various nodifications to

t hese enbodi ments w |' be-Tead drent RIIJ.ed inthe art, and
t he generic principl e s defi npdbﬁg&bﬁﬁ) y a_ppf: nri§ ABher bnbodi rrent S
wi t hout the use of theFundemenvd Elcul ty. Thus, | he prekent i nention is
not intended to be Ilmﬁ.ed {0 ltafEﬁ?bOd' ment s shown hel’fl n but|lis to be
accorded the w dest $c0peLeoRS SR—1H0—w-hR—therpr-retpes—eand novel
features disclosed her &ter-Cali PAwer Levals 10 DEC 20033 (i*fﬁ)l\/s il In a

W rel ess comruni cat i enote ptationsi s recpiving
fundament al channel da Imé??%%gpgwegliie??rsor ba:e st?ﬁr}zons nmet hod for
perform ng soft handeff in the transnission of s HPEI()hanneI dat a,

conprising the steps|0Gueue Size

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.



measuring the strength of signals fromsaid plurality of base fgabtenf glt
said nobile station; determning the strength of a strongest st gn f Ucﬂ

- sai d plural MO9%HIBase stations; conparing the strength of sipgTalssaila
remai ni ng set base stations to the strength of said strongest signal;
determ ni ng whet her said strengths of signals of a remaining set base
stations is within a predeterm ned energyp4hreshold .of the strength of
said strongest signal; transmtting a nessage indicative of said

det er m nat i orThe éopveariddsugstein@nedlattiadRel srahefidsign a8 th@asiviethedfag@ Bisat i on
fromsaid plu

rality, of,base stations to transmt said su al channel
data to said ﬁiéﬁwﬁ‘égcf gﬁeoﬁaipxpln TolSRARY etrﬁosé?ai"ﬂ’é@ -t¥ansnitting
sai d suppl ement al Inhévenetendsitey tambmiiﬂem,nﬂteehﬁéathnﬁeﬂp@\mesgévblseihalstedd at
| east one ba ' . od of «laiml rei i _sai sage.
conpri ses: astgi ’Seﬁfg’%é %%irg%et“?%g Pg&; ‘{}h(gn gEtarcgn t{?‘eofg\%%ir% g{‘r%‘neg&”‘?ﬁ’gf N
and a pl uPal ienvirinmeghadifferent eayrinrdimay tfode antdepéndently badeitsisapossilslei n

sai d renai ni whes e . é’gf;@g IS 4 Y
stations in ggiafj@;geegﬁrr‘li n ?é.{é E\/ﬁlﬁgﬁsare vﬂcﬁidnaggggé%ergé‘g%eg% }née}ﬁ?mﬁg
threshol d of Cé‘é’ﬂ%lfssftrﬁo‘ﬁﬁ%lgt’- Sigubcantly simoagebt Hpgths exeraplary embedimesti d
si gnal indi cakintge oftatibe 6taengdiaef tieakttefgiioogabe cdrgiesd BAPthe Entér ee

bits; and V\h%%& Smr%vé&@i d plurality signals conprises a single bit
correspondi ng '
10 An exemplary diagram of the spectrum of the received multi-carrier

signal is shown in FIG.6. It can be noted from FIG. 6 that carrier C is
A received weaker than carriers A an B. In the exemplary embodiment, the
three carriers are power controlled together by the forward power control
bits. Base stations 4 can use the inter-carrier power levels to‘assign different
15 rates to each of the carriers. Alternatively, base stations 4 can use the inter-
carrier power levels from remote station 6 to increase the transmit gain for
the weaker carrier such that all carriers are received at the same energy-per-
bit-to-interference ratio (E./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, _Regquired

where Ej,_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 sﬁpported. 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 :



to each base station in said set of remai ning base stations, indicative as
to . 29 1 0 DEC 2003 whether the energy of said signal of sgAPD C.N
correspondi ng base station is within said predeterm ned thre Ig ? g%ld
st rongest gﬁﬁﬁﬁi 54. The method of claim1 wherein said rentt@/&P849384 i s
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met hod further conprising the steps of: . neasuring signal energies of
signal s on each of said plurality of carrmijer frequencies; and transmtting
a nessage indicative of said neasured energies of said plurality of carrier
frequenci es; and @hereiSivesaRevaisepRaofe *sekigamenag Dusatpar.f or med i n ac@yr dance
with said nessage indicative of said neasured energies of said plurality of

carrier frequencies. 5. In a telecomunications systemin which spread
spectrumte agsligs UESmeUR s a
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channel is for tfﬁ%ﬁgﬁ“'%% eed datatraffic Lgi '11355 structure
conprising: a fu P%E %P%%ﬁéﬂiﬁlmj‘%i’fc f"itﬁifvf 18984 Ea
traffic betwehedalingnaidea shatinoummolof threk piamiesd. i Diffeent ammiersofabitoranand
anot her bas (& y
when said rg)r‘reo eds a%uPﬁ%%{ ﬁi.f? ﬂ%ﬁk?‘ t’glllfﬂ?]l c s?ér?ierscgﬂg%\i\iig%g‘:an%a‘? ?%&n%
station is iseopeaiod theairf-’i?&ntsma'ﬁeﬁémy when said renpte station i s not

noni toriypg the paging channel and a control channel for exchanging
signaling i r)fv@rr'rafl R renote station and said another station,

sai d control channe orrpri SI ng coﬁtrol frames, wherein the | engt h of each
of said control fyanes ction f thelenth of a ffl a
frane) and wher ei §'§it?fi BBHY @i“&fﬁ‘f?‘%’é Eeﬂ”}?'rﬁv gﬁe‘gé’flgh qE’F"ﬂ)te
station is ipﬂcﬁa:iaﬂat i fthe exemptae'y ashbodiment, rtbe @pstrol imferimaticreds spread
transm b sdahgithiPH BahEEih t?\ta@tc'ogfinh%l.@ £ARn8i6h| Qlurdh mbeaﬂngg
forward link 1s used to transmt

l_ég rom a base stationtoaL?
station, Fhodiment, rach fmer & gf 1yidedmte foHT equal sontrek fram
direction cormis, $er QM0 Bisedrameeeatls eohtrok frans dgSsmeenn |da1ragoner'ahur e
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sai d ba9® stiakveafio the

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



pilot in said renpte station's active set that was received with the
hi ghest energyper-chip-to-interference ratio, and for identif¥in@FCo2emi d
. base stati omoabhqopsl ots in said renote station's active set €58/19334
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energyper-chip-to-interference ratio; inter-carrier power |evel
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inter-carrier, power. ] evel sur enent s sai d | nk da éuest
7. The channdiaggam dhusiratipg the dse, m\ﬁ;ﬁ'@?ﬁ VER ISIF ‘RWEi‘th sage

is 30 bits IReirﬁﬂgtdnatn\Ml@rﬁaﬂﬂsrﬁﬂi dhe énter<elll A plowepdevels nins feg firstorrtrsles: a

single I pdi cat V\/net ap.eragun e o) f I nk
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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



8. The channel structure of claim7, wherein said fields asso‘?i abEE amgh
said reverse link data request are contained in an 8 bit reve Qe n ata
. request nmeswe@e/i4diberein said reverse |ink data request nessmOPUStHMgBI4SES:
4 bits indicating said queue size; and 4 bits indicating said power
headroom 9. In a tel econmuni cations systemin which spread spectrum
techni ques are used, and in which a channel structure supports a pagi ng
channel , wherein each pagi ng channel is r transmtting pagi ng nessages to

lurality qf te stati d..i i 1ot X
o DL, Skl R S (SRl i sunpor

transmttingahblpekg2pzed data traffic, the channel structure conprising: a
fundarental ‘channgl fore/exelianoicitohes! vAL 118 Bd Hat@akdmiitdd ihetueen a
urali’ty of

renote station of "saird p I renpte stati i)ns,an,d anot her eglgfe
station) whethird coatre! frame enrthalpilatdeonsrolehangel tQ dadigate apfEsedaiTame ot e
tstaH.On i% ipec%i‘ferda%itﬁe%ﬁgﬁme%@é} X&ﬁl?rs?bpléﬁéﬂal ?iﬂiﬁhﬁgstbykﬂn?'thés{mioﬁai d
raffic state gn en said renpte stati i.s not, moniforin e ng
channel ; andbalp @ﬁame%mmbqr%mé‘%éﬁs rﬂtssqa&ﬁqﬁféfﬁxgﬁgfhé??%‘%%%g ween
sai d renote §éxaﬁéegn?@ada§@izdaalmmwdgmcfnti ONCKﬁsairmegﬂﬁweobcmwiﬂlgmfnt |
conpri sing cant,r [ anes, engi : 58
franes is a w&@boﬁ‘ Bﬁaecﬁ%%g f\ﬁ%?g%mt r‘iﬁgl%][hrgio&%gggléﬂ rarr{ges %P%[\Eg/n rein
sai d control tuhdf76V standird esttledn! TIAWRIA /5787 rRAdre SERVIGH 62) i i d
traffic gpat ?OWBAW%MADDBPEWM BYSTEMST.WaTHe | ETKK bits réfctieon
nor e

contain one or oryward |1 nk nessages ,co ising. .32 for d_IJnk
schedul i ng i PR GRRO L BRER RIS, f'horﬁersg'l‘% R 1658 RFessiny ﬁ‘gfa Y\é\g?‘ n 8
statjon wi || NeCESSRIgPi frgneesf or var deXetmpaguppiningnididgraan féstrajingi the
renote station at .a.first . HIHT8E 7RUNBLLERS sfRI8! 6 Setdilis
schedul ing i (rgﬁa(')"fsh‘ﬁ‘?siléllr‘] ot.r}“gia%1 o‘?l%’lt%gsfhgml{leﬁg ,(Zﬁstlgét I g% iﬂgt Slgll 3 Bﬁie
station w | | data g@asthgntrafficachannel sen IthﬁKfOEWEEfiﬁ?é‘nPélfIQfﬂﬁ el 2t Blogk; 792
r ermlt e Stlgt: %ﬁ%teasltﬁgbﬁi@ﬁhah_edade%oﬁ_ﬁige frfa@rie _a—z%oamdidmémjnbsr whietirer the g
suppl emental chapnel base statiqgn _assignme t rs i _sai
remote stati 6117“?/\%?5}’? lﬁﬁﬁse?tc?ftii“%r@, r%ﬂ%t.sc‘g)%'aﬂopefpn%ﬁg dsfgg?%lgnx' Spgg@@qpi | ot
set, will bedhe ElBitsi indicrgive @ thpeeendition ©b thgi datae ffaraess raegiyed ol a
suppl ement al ¢£HARNS! 5 GRhEFSPardNGhGRLIHRAMNRI tage (HanBMittbArby rdmote nigtisai 61
renote station \/\hﬁtgh r fra[rFrs re&eefaved .on @E’ekrz«gger se link fundanental and
suppl ement al RiAKHUrd capirel framsg AmE L pLRIOFES and a process fundament al
channel PAdi cat i oThiorevenst ditk rjlotsicertee] shhnneleframe siarPrasn as Arsrdbed
demodul at e SapfvEunIATBAIasRAE: WIAER inindals! B8, prdGessilip degn ics the
structure of claim9, when said forv\né%?d i nk sch d.l,l|eld\l’ll\lgnl @glgr nf%t'd%nnl-r%l
cont ai ned i n PXO%eFseR (WiNGh btz i the JUiosiiate e SEUR AR &' BAYd PO Rar d
| i nk schedul eharaslafemeonPor seme cambhtsicatidh casiems, tshate oféhd infermatien
forward |ink e ]E}Egs ; bi LAWL CRlok NGebliBedsSi Fapd dxarmwsed 41 nk
rate of said SUpp E(Laa.rrean. al (a:%gnr?g)lt_; lagﬁgtélm%i ts, | ngihcagi ng t he gur fa]}??orghf or
whi ch sai2d swoprmuBinasonaYsteme wWhish aperaise avith ogerGriieh HOBS ART Feqiyre the
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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the period of inactivity exceeds a second predetermine 1dﬂa period Ty,

where T4 > T, remote station 6 is placed in dormant mode 316. In either
suspended mode 314 or dormant mode 316, if base station 4 or remote
station 6 has data to communicate, remote station 6 can be assigned a traffic

channel and brought back to traffic channel mode 312 (as shown in FIG. 8B).
In the exemplary embodiment, T is selected to be approximately one second

and T, is selected to be approximately 60 seconds, although other values for
T¢ and T4 can be selected and are within the scope of the present invention.

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
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
variables. These state information are defined by the 1S-95 and the 15-707
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
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

d

| e

bi t



fundanmental channel. 14. In a tel ecommuni cations systemin -i.w Qﬁ@j
.spectrum techni ques are used, and in which a channel structure arts a
pagi ng chaWASP148ker ei n each pagi ng channel is for transnitPFHYSTAY My
nmessages to a plurality of renote stations, and in which the channel
structure supports a supplenental channel, wherein each suppl enent al
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17. The channel structure of claim 16, wherein said stored infornmation
conprises a Radio Link Protocol (RLP) state, a traffic channdl 0 DEC 2003

confi gur at wayleg; 34k encryption variables. 18. In a tel ecomuryeagdosiszyst em
in which spread spectrumtechniques are used, a forward |ink channel

structure conprising: a fundamental channel for sendi ng fundanental channel
traffic fromat | east one base station to the renpte station; and at | east
one suppl enental channel for sending hi g%speed data traffic from one of
the at | east one base station to the r? 3 station, wherein said
fundament al XdXandeansitionge TraéfiaCGannel (NiBCeodes, conprising a dedi cat ed
node and a shared node, wherein when said fundanental channel is in the

dedi cat ed m)de ?fﬁl @,ef gm{ﬁﬁmzagm%@an@@hti s$hel Ieth<stbad y;ffmmmermmﬁmaﬁi ons
bet ween sai te stati,o sai d, bas staéh n 8£e| 0. V\g}%

f undanent al | syspended r F?é‘lné‘ﬁ‘trfﬁ‘ff HE\X}AA Sal

f undanensal mnﬁméuelb sitheedbiser seiomUd oat fennsteb statize ﬁtonbe mmp}aerymte

stations of said %hggxg%ﬁ@g@l%agy&gg SBAbrD A6 Bk AT ioRD drather ei n

each renote renote stations | sen

i ndi cati on dhe aus;mtdradl amhai@mmant n?dbd%ﬁt tnthenrraffic shannehsredesare s ABul d

denodul ate “ﬂgd'@ t a9 BAsé setred ﬂ@d@tes ife preresshidringlas
structure o?qcpa?%rl] Rhgi;sgﬁg sgls’ld fundgmant al nnel |n E gared node

i s denodul atdeiR B9 ePIIIWHGREORt 4P| FRTROEF station pq ur I fe[ng}otgf &t 4l ons
when a hOO&(iﬁQp?nd&ﬁsmlﬁel sgs@_ﬁrmaﬁn 999 dbz(sentstzcﬂcirc hanmnsimt$i cat ¢hﬁgm&iag
sai d fundanent.al channel in t t

DEC 20U3 36 aéb‘gnﬂ‘er?gt‘%??a%r"“ %%‘Sg %ﬁgg‘ﬁg P‘H %?Bag‘%?ﬂg%ﬂlﬁa?‘ Cutr
activi ty nodbertlp tareaftery: Ifa‘pmqatf-'lﬁ'fgtl@alﬁjlsr@nﬂtee@@ﬂ‘bﬁ‘qqﬁ ése?rl:g%f P8 rrmde
in which dedjcatestidd af fhst ThaANIRS aapagigl (iﬁ@dsﬂge t 6n Stied pagirgy ehahatel.on
when sai d r te station is actively receivin trans %agg rgﬂgoehse
storing, qrRoteaiiatien &rseeiyRs the ﬁéa}% neRe %’? SR %

associ at16d vmédsagél iacackrewlatgneessi Gasefstationl 4 them i sanasaus %\?o?h'ﬁy‘%l
traffic Cha%?‘ e 'rﬂHésﬁgé0%3@?9%@%?%%%&1@%%0&5&&Izﬁe@a &, thbQalINg

encrypt|on varl €S asso

sald traff fg\ gtp %srig)sald
renote st atisShuprs sOBRpeARNS AatretraRemEsIPTsSAT OHRH; O5TaHeT r AT dRnel s
are de-all 0CIHGSd9Andn&a9Bi, mra\s$mm|ﬁnnrruhet suspeadpd ginndectmithe| traffica

non-sl otted r\/n "tdﬁ 15t9£‘ﬁ%}fér tHE?\dﬂnt "fx\b% ﬂ‘ieradm{m Sakd tg,etlmt e

station opercz]ﬁes 'c node_an er transmts nor E et?v

data, ex@eedsaffict¢hanmel hﬁ@slﬁobﬁcai%eﬁl\?aﬁtat% r’é’l":'l ﬁ@ﬁs‘aﬂaaﬁ“émﬁé Yat9%n in

a dormant nogdehoMetRidh 6and BReBtaiGt afi on nmonitors said paging channel in

a slotted node n a su Bg gwrmgltcl?1 dH?téé‘t%g lrg,tgggllcfbrs%g 1SADEE
“gﬂ? en t

station operates nodé an nsmts nor recel ves
dat a exceedsstans@onmmwmmm dranyviie sugpended IH‘? %@r@ﬁé‘t Jrede JoRt

state, the sgfedHandkf 'rﬁo&@%@@%ﬁoﬁ@ﬂiﬁgﬂ(;& 90Nand oD, traptrived é&mwtﬁl on

vari ablesg for the transm SIOI’] and ti nof tr Garfldd 86 i nga
hanhel ARER 6 iy R RERY T R4R ﬂmg‘éif‘afﬁé bast, SEHoH| 7
(Z:Oapu(rat her Slcgnﬂrremdtg staticra6iisin s ﬁemdmoggdse¢ G Qg)e ﬁ%mﬁtq staftiogy t he
traffic modes thpdl of Yalorseepafssbhe {d bile shifshal d meel odtiod2e e

net hod of claim erern said fiIrs reshol d %g od is agﬁr oxi matel y one
second. 23. (FRBSHitE ehanne] aFﬁSEH‘qmeF‘éF?i‘&eaF‘&d B ARSAHEYRB| PHEFFH i s
appr oxi mat el %&tl&tﬂﬁeﬁe%@&ﬁdﬁ 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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stations;
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
B 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 least 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 each of said base stations in said
remaining set and wherein each signal is indicative as to the base 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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measuring signal energies of signals on each of said plurality of carrier

frequencies; and

transmitting a message indicative of said measured energies of said

plurality of carrier frequencies; and
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 remots 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 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 1o 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 reveise 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:

said 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 comptises:

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 queue 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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8310%& () - Oreverse link scheduling information for informing said remote station that
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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said bit map indicates that said supplemental channel is transmitted from the i-th

base station.

) 13.  The channel structure of claim 9, when said erasure indication bits and
said process fundamental channel indication are contained in a 5 bit process
fundamental message, wherein said process fundamental message comprises:

2 bits indicating that the frame is a process fundamental message;

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 technigues 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
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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 control 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 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, wherein said control channe! can be
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encryption variables.

18.  In a telecommunications system in which spread spectrum techniques are
) used, a forward link channel structure comprising:

a fundamental channel for sending fundamental channel traffic from at
least one base station to the remote station; and

at least one supplemental channel for sending high speed data traffic from
one of the at least one base station to the remote station,

wherein said fundamental channel can be operated in two modes,
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 channal 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 shouid
demodulate said fundamental channel in a shared mods.

19.  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.
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ith an active data session of said traffic mode:

storing a traffic channel configuration associated with said traffic mode;

storing encryption variables associated with said traffic mode;

operating said remote station in a suspended mode wherein said dedicated
traffic channels are de-allocated and said remote station monitors a paging.
channel in a non-slotted mode when a traffic mode time interval, in which said
remote station operates in the traffic mode and neither transmits nor receives
data, exceeds a first threshold interval;

operating said remote station in a dormant mode wherein said remote
station monitors said paging channel in a slotted mode when a suspended mode
time interval in which said remote station operates in the suspended mode and
neither transmits nor receives data exceeds a second threshold interval; and

utilizing the stored RLP state, the stored traffic channel configuration, and
the stored encryption variables for the transmission and reception of traffic after

receiving a channel assignment message on said paging channel.

21.  The method of claim 20 further comprising releasiﬁg said at least one traffic
channel after the traffic mode time interval exceeds the first threshold period.

22.  The method of claim 20 wherein said first threshold period is approximately
, one second.

23.  The method of claim 20 wherein said second threshold period is
approximately sixty seconds.
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upoh recéiving, at said remote station, a channel assignment message,

bringing said remote station back to said traffic mode using said state information.

27.  The method of claim 26 wherein said state information comprises
authentication variables.



