WD 2004/ 110081 PCT/ | B2003/ 002523 METHOD AND APPARATUS
FOR SW TCHI NG MOBI LE STATI ON BETWEEN AUTONOMOUS AND

wWEOHEDUWED TRANSM SSI ONS  TECHNI CAL Fl ELD: 5 Tiki'B1B2003/002523

10

15

20

25

30

invention relates generally to nobile wreless

comuni cation systens and, nore specifically, relates
Lo MRBPHOB NG AP AN Y VROB

st arlwci)n, such as a ce rsrt'])lfsgﬁote ep gg@@w gl?%gggTION
st at i BETWEENsADAIONONVIOUSKAIND SGHEDIA EIh IRENSMISSIONS
the nobile station to the base station in a
cdma2000-type system 10 BACKGROUND: In a data

c NE@ ¢ System where a transm ssion resource is
shareg gy multiple wusers, or where the transm ssion
quality of a user can be affected by another user,

tﬁgre 15 are lgener al | Y two npdes of channel operation.
THESSNHHY OB elptep gFresaiin to maetiler wirslgss comupunication sywemsand, more

ggl?é%if?d}ﬂ ,31%1a?7s§8 e Qnﬁgﬁ:aﬁ@ﬁr%ﬂgr%ﬂggg ﬁo&?ﬁggﬁtig&eﬁch asa

necessari require a resource req
r etlhtlaraelephqnebweitivadase suetionrveiearseidigg data ot atrbrdeahenned from the
prior. to .a comuni catjon, while the schedul ed node

r é?ﬂ%ilP glatiop i e Sasertationn 3 dmpRiA0yposystesbne t ype

(e.g., at the receiver) to authorize and/or schedul e
transm ssions for the 20 nultiple transmtters. Each
mMBAAMCKGR(MPEN®:i on has its advantages and its

di sadvant ages. For exanple, the autononous node is

well suited for small packet or circuit-1like

LR ﬁgiia?%bﬂlﬁlgﬂica%hé ?ystelﬁ?wh?ﬁrlletwsﬁlgss{&qgséﬁcevﬁ lﬁﬁarﬁ% lr)y multiple

suite ency-i1nsensitive transm ssi ons.

t lnsers, draAthd xEaVsnhvsi§roquatiy2D0Rr cdRetw sffeetedBly ah6ther §er, there
link framework, it is desirable to support both the

aatesreneBlly toawdeanef charned eprsgfine d heasdraydfe refsaied (e gamerally as an
f | | (R SCH) .
By 5oL 8 SRRSO s gty

I Ssues nee

mede@ire Rereqik e giNss gandrektidaship Bekwrenl @ watstatdry and the receiver
conpati ble. For 30 ex_arrEI in order to operate these
€

e
t REOHeAES Y niGatian, wislafhe sshedulesyapderaquires iepresornsof arsarbiter of

some type (e.g., at the receiver) to authorize and/or schedule transmissions for the

multiple transmitters.

Each mode of operation has its advantages and its disadvantages. For example, the
autonomous mode is well suited for small packet or circuit-like transmissions, while the

scheduled mode is well suited for latency-insensitive transmissions.

For the cdma2000 1xEV-DV (or cdma2000, Revision D) reverse link framework, it is
desirable to support both the autonomous mode and the scheduled mode of operation for
the Reverse Supplemental Channel (R-SCH). However, many technical issues need to be
resolved to make the autonomous and scheduled modes mutually compatible. For
example, in order to operate these two modes alternatively, one important issue concerns

how to best transition between the two modes.



how to best transition between the two npdes. 1 WD
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Upl i nk Packet Access (EUPA) in 3GPP, to 1xEV-DV
Revision D in 3GPP2. However, at present there is no

TR 8, O SoREAE to

SPatketaA aces(EUPA) $n PGRB 26 LAV SPEREVision Diih 8GPRS Hehevks, efpresent
y not know, at any.given tinme, when the nobile
SNEEIHRC Rroxtston fgr trangHianng amebils slationdbobuegadhe aipromous and the
L%MX@@ 1HE PREFERRED EMBODI MENTS 10 The
?%?Ee(gg%dng an D)Btn%cr’dég'robl ens are overcone, and ot her
advantages are realized, in accordance with the
presently preferred enbodj ments of these teachings. It
i 48 aresull 38 presetlyspeaiticd fhe hasestatipp mau ppti@ow, pirasy @tigh time, when
{ o HEBATRIaliSnged GO R RCR ! GD bRker dita BRAS, T OF
transitironing a nobile station ween e alt ononous
transm ssion node and the schedul ed transm ssion
node. Disclosed is a nethod for operating a nobile
st ation wi $HVEMARSe Oft BHEGPREEERI ) EMB N@Ss for
perform ng the nmethod. The nethod includes, when the
nmobil e station is in 20 an Autononous node of
Opier fatdgoing adtoiie Ppetsénts hrcaiveitbink] £ dihdraadliQngds Atk realized, in
nobile station to the base station on a reverse
sasppIdanseivish thewagsaatly prefesred epbpdianeatscaldhese frephiaps.
(e.g. REACH fromthe nobile station to the base
station; in response to receiving an acknow edgnent
| Iniiagaspeotofithie inviehBorb@siefisé #probeiurd tdabedb@plidh b Séd@ded switching
reverse channel assjgnment nmessage for the nobile
shads iontrarspianing aigobifestatiomibebvesn sig agtpnomons Saksseissierymode and
at.] d transmtting the data from
%ﬁg%@y]ﬁét@?ﬁ?%ﬁ@@qﬁ%gn assigned reverse channel. In
the preferred enbodi ment, when initiating the data
transm ssi on of schedul ed node, the nobile station
tiPiaploped 15 aamstheg) fereperatingch arnbile sRsignevith pMbssmsfatiomas well as

t zﬂ)‘f)axraﬁlvs%rsp%rforming the method. The method includes, when the mobile station is in

an Autonomous mode of operation, autonomously transmitting data from the mobile
station to the base station on a reverse supplemental channel or a reverse access channel
(e.g. R-EACH) from the mobile station to the base station; in response to receiving an
acknowledgment indication from the base station, that comprises a reverse channel
assignment message for the mobile station, switching the mobile station to a Scheduled
mode of operation and transmitting the data from the mobile station on an assigned

reverse channel.

In the preferred embodiment, when initiating the data transmission of scheduled mode,
the mobile station transmits a Supplemental Channel Request Message and the reverse
access channel is a Reverse Enhanced Access Channel. The acknowledgment indication
is sent as part of a Supplemental Channel Assignment Message and further includes

power control bits and data rate grant bits, where the power control bits and data rate



30 access channel is a Reverse Enhanced Access
Channel . The acknow edgnent indication is sent as part

wobtooa1Bogppl enent al Channel Assi gnnment Message BOWIB2003/002523
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further includes power control bits and data rate

grant bits, where the power control bits and data rate
2gr\eﬁQ wR04E 1A% rygcﬁl;% In%@l@%{a@igg%%ga C%%ﬁmn p(‘f)\;/é' @diftrol Channel.
recei ved by the bile station on a nmon Power
Chransmoittingthe dath fronT themsehiketstatign oh ¢hedassiznéd mvertsé ehannel includes

bi]le station on the assigned.reverse channel )
i Heq E%Q“tt‘&ss’aok"?eaﬂéﬁlﬁf&qfﬁg aphhBiv hitsand @idgip tpige@est bit, and the

afbihyil frtHak Bﬁllﬂ_@éjre@ei%ﬁg?ﬁ&ﬂtﬁe bdsé Hﬁ?&n Q'p()weia%%trtohﬁit, a data rate
met hod further includeS receiving, frédmthe base
sgranti b, and poOWCKADNECK oindlviation. aTldadatar atee ré&qugstabit iipreferably
and an f‘érCK/ NACI§ i ndi cat i gtg The data rate request bit )
j Lansputfedraspart of o dypamicbugigr s{atus, mpprtoand requasigiane of am fspease in
Sdat] t4%e, h @BQELse iRBMa FRYYERL chdtig€ iPthe dkalr1E o ﬁ%ﬁe ddta rate grant bit
data rate, a decrease in data rate, or no change In
tisénmgahaltipkeked byathd badesstatiah avithahepawanrbnipoltbit, ik iniditBtes one of a
mul ti pl exed by the base station with the power control
B0t o P fepstegidata 1gifeor grdeqtal @F@ﬁfe%lsst%éata Bitiest ed
data rate or a denial of the requested data rate. 10
Al so disclosed is a nobile station that includes an RF
tAlsnstisilased if ar mobiie statibn ghatbindiudes b RFatratdce@ee S conducting
ni caiti ons with a base station and a data

&33%%@8? VHgless pamamiealions gt # hascyiqopndyp datasprepesepr that
%ﬁ%mﬁﬁf thev\éb%ﬁfof Bfa TRPL Frostadl k@ whn ik @ABbile station is in an

ononbus node of operation, “aut onbnously

t Aetosomb s modadsfloperatiamatifoaomonsly Rasshittingdath FrobrDtht iRbile station

base station on a reverse suppl enental channel or a

rig s Rage sfatiuan aagusrsRIuPPieBIPntahehanpelior f Eeveisaqeays channehizom the
Con T ' ey . .

PRESICHAINP T e 8, MIQSRB el A CRBRISI T oo ofa

berkeowledgment inbishtieroffom GRsbhase lseVioh IRatCddaPIBEs a reverse channel
assi gnnment nessage for the npbile station, for _
STHPIGRRERgMERBESSD the wEbiHls slatipn for ssdiching e mebile stption to a

%@F@gk@ﬁloag gr Jp%%atitgﬁaﬁcggiirg%}éﬁxgiﬁtﬁ ethgéﬂtgfrgrrn E%}rl]'lﬁgilg station on an

station e reverse c
BiskighedeG66E EHanol. OF THE DRAW NGS The foregoi ng and
ot her aspects of these teachings are made nore evident
inthe 25 follow ng Detailed Description of the

Preferred EMbRRRR HESCIPION off TRECBRAWRLES"

The foregoing and other aspects of these teachings are made more evident in the
following Detailed Description of the Preferred Embodiments, when read in conjunction

with the attached Drawing Figures, wherein:

Fig. 1 is a simplified block diagram of a mobile communications system that is suitable

for practicing the teachings of this invention;

Fig. 2 is a diagram for illustrating a state transition from an autonomous transmission

mode to a scheduled transmission mode;



with the attached Drawi ng Figures, wherein: Fig. 1 is
a sinplified block diagramof a nobile comruni cations

waeymtamoshat is suitable for practicing the teeDiB20e002523
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of this invention; 30 Fig. 2 is a diagramfor
illustrating a state transition from an aut ononous
transm ssion node to a schedul ed transm ssion node; 3
V\?. 2804/ 110081 PCT/ 1 B2003/ 002523 Fi g:g 3 is a state
di Hyrahf SR pgramdpat allusirates fyE WD R RsBHHsstatesandaransitions; and
transitions; and Fig. 4 is a timng diagramthat
illustrates timng rel ati onships between data rate
r Etgudss a Bmamgidiggramt thatiliestetes himiﬂgihﬂaetﬁ)n&iﬁs BétWebdM Bite request
confi gu a%lﬁfedgg t he base station. DETAILED _

" feieysHRErrRRE premopiprebiats thy basstation.
introduction, and referring to Fig. 1, there is shown
as a sinplified block 10 diagram an enbodi nent of a
Wi r e [EEEA HOBEINDESGRIPTEON ON THE PREFERREDEMBODBVERTS
practicing this invention. The w rel ess conmuni cati ons
system 10 includes at | east one nobile station (M)
180.wH &F i QS - eppl ary net wor k oper at or
207 it L infodichln AR R LUTER. S el SBvRat Armielineg block

t dirgraonan pinbadinens ofe wwikeldss comfhnREtiehsPYBleiC10 BAE Keluitable for
Data.l\leté\{l)sr.k or. PDN, at | east one base Station

cBREYENE Bys ingetion, Bhewirglgss apamennicationa gystanal @ incluseslatdeast one
i tg: ' tatio BTS) .50, al .
Pho: WalorbMIPH, Fi8106E Bl BhaK ARG RN bk fopefor A having,

afor exanaple, antode 30ricolnediifetal telBedMthiniBAGHs fidtw oA duch as a Public
I c&é gmnnelstothe mobi | e station 100 in
a@%ﬁifﬁ g1e Nefiyark osPBNe#fdeast griehese stationicnntzeteaBSC) 40 or equivalent
S I ink c ni [ at h. al so
cApPRAR and's PERD B e UM RS e SIS TS ) ABP hleRed o as base
oppaticas (BSs)ythatatunsaitviey forwidior owhlih diddcBon i i
requests and traffic. A 20 cerzl? 31i s'iéggoc?%tﬁgg%\}\ﬁatlﬁndlogwal
e‘ngH“%W , mQpids eatinte 1N aggordaneg withya piedetarnined aip énterface
i,(er . rving cell ile adj acent ]
o TR My or U Aot A e epoble staton 100
Sothd restworkl dperafer, @hichRbSRGE oSl gﬁ%ﬁnﬁhé Qcdags I@éfl?és{s?g% fraffic. A

Thﬁ air interface standard can c ormto any Sul
SeHRdsrgogrted wathsad) BTS A0 wheye oreS el malb hieanly gtvien tiniede considered

flﬂ %e%age?vi%gélf 'vﬁiilesaléﬁa ja%cszntdc%ﬁé) twrllﬂag Icgns(lec?e?gci tloq)ge a neighbor cell.

nt er net access
Smaller cells (e.g., picocells) may also be available.

The air interface standard can conform to any suitable standard or protocol, and may
enable both voice and data traffic, such as data traffic enabling Internet 70 access and
web page downloads. In the presently preferred embodiment of this invention the air
interface standard is compatible with a code division multiple access (CDMA) air

interface standard, such as one known as cdma2000, although this is not a limitation upon

the practice of this invention.

The mobile station 100 typically includes a control unit or control logic, such as a

microcontrol unit (MCU) 120 having an output coupled to an input of a display 140 and

4



web page downl oads. In the presently preferred

enbodi nent of this invention the air interface
wGer@adasl i s conpatible with a code divi sion nedT/iges/ 002523

access (CDVA) air interface standard, such as one

known as cdnma2000, although this is not a limtation

u [

et AR sh SRR of bR BEkBRY ) 6 THEMERE tafon 100 may

c bat hehdhebiyiadiotedephiona such as e@ilootelephbnaion 4 perddnb)) cohfunicator.

e miboles5eh dooul scbricpaatd MR afmp R thal s connected
Calphedsd @ ﬁlr&tlfég ggﬂh%gfor %xﬁﬁ}ﬂlgo% ﬁ%%lelﬁs‘f%fb%dl (fgtgﬁ% Eg Contained

nobi '@ station be a ha adi ot e

5 swithiresPEMIEN atlsanilireympdfea] @malupethsatds flstalled during use within a

co igator. The bile station 100 could al so be

o BRRSIR G414 RidcAssAn SUTEA OB BRRATDOOR SPmPUtcD oR Aecdkaggmputer that
dury SBvi ther device. For exanple, the nobile
s#ﬁt?%ﬂﬁloyggh "be contained 5 within a PCMCI A or
simlar type of card or nodule that is installed

duri se Wthin a portable data processor, such as
a%sE@GEI W0 WosBBuskiocsrigde aF be spunledip spragphpatade memery 130,

10 | 3 : Ny . .

O | Bt RO SRY fr AL AR IOty mormatin,
1@s walt hsia volgtik memerydbetemperafinoyng equisédodatd) §c@fthpad memory,
oper ating prqogram and. ot her information,

h t |1
v &catviedl @ackeh ity Rasketdstioigrgrtranymaltedy ?f;)?bthﬁ éﬁ}éi X@@aﬂggm? of this
! ' t t L
SRR o RS BRSEER) R Bl gomes

t dorpihe Puypaded af dag ihentém e @nabile ahed MEU 2Dfterextafé\the software

The operating programis assuned, for the purposes of

15t mulinesJayREsiaBA praterodsisanizedita anplengentihe mstlh@sl@mp@ordg@e with this
' ) S equired to

 SLPARE o L PHLA R VL (E0RNAE BERAG, f BTUL el oo

| (WBNVik displays] 40emd kielaed 160, Wih aivserd Al Bvhghasot WRdWn,3Smicophone
provide a suitable user interface (U), via display )
1204 sprakpieyrs dupiealy, pigvided dorerabling\thenuseg ito sondushyoiee calls in a

nk&gggﬁ&ggﬂmgﬁg:speaker are typically provided for
enabl1 ng e

usSér to conduct voice calls in a
20 conventional manner. 20

The mobile station 100 also contains a wireless section that includes a digital signal
processor (DSP) 180, or equivalent high speed processor or logic, as well as a wireless

transceiver that includes a transmitter 200 and a receiver 220, both of which are coupled

to an antenna 240 for communication with the network operator. At least one local

25  oscillator, such as a frequency synthesizer (SYNTH) 260, is provided for tuning the
transceiver. Data, such as digitized voice and packet data, is transmitted and received

through the antenna 240.

The following discussion first describes a plurality of reverse supplemental channel
30  (R-SCH) states and then describes state transitions. However, the teachings of this
invention encompass all possible options for state design and state transitions. This

invention also accommodates quality of service (QoS) needs for describing mode

wn



The nobile station 100 al so contains a wrel ess
section that includes a digital signal processor

w@ DB 180, or equi val ent hi gh speed processorP@I/1B2003/002523

10

15

20

25

30

logic, as well as a wireless transceiver that
includes a transmtter 200 and a receiver 220, both of
wiianditiarise coupl ed to an antenna 240 for communi cation
with the network operator. At |east one |ocal 25
oscillator, such as a frequency synt hesi zer ( SYNTH)

26Q wds%ta?&f)éﬁ g f org?cé é’? Qﬂ%mﬁg g go}ts ’glil(%/egt[lé rel:\)/%;sg link (uplink)

such as digitiz

¢ FaniSa000 ¢ taaddaeieai ofred mdds rf@m{é M 1@@%@ fﬂ&flsﬁéﬁ’ 10 TBfeduling

foll owi ng discussion first describes a plur
r g@’éﬁ*@@l%p]ﬁh@?r@mrarmg h’émﬁe*UtOIBm‘lC(uR-tﬂfﬂSbmssfmlt eﬁlgar?ddeplcts the

anSltI
teac mggﬁ%@%M E@df?m/ ﬁ??tbvr? gﬁﬁ?@@‘%‘mmﬁ%@‘&’@e following
oftepans for state design and state transitions. This
i nvention also accormmodates quality of service (QoS)
needs for descri bing rmde 4. WD 2004/ 110081

P /A0 t ed lier,

o5 ThESRPIH AR R PR e RRRROBEe i Acos
| Ch Ruverse Sapple

o7 TR R B Lo R nt L% S0 gl Bl e

t P5F5889) 3N be gangneittederar amwgﬁelfsmdagleataﬂ onenassdedicated channel to

t Fi e S scenariq while the
N@ﬂ?%‘gld ?éﬂelﬂﬁl%{i he ‘%8{’ F'@go‘gt‘g{h mopyg S{AfIgR 89 deHeS.pr oceeds
by the followng Steps. 1. The M5 100 initiates data
transfer on the R-EACH (Reverse Enhanced Access 10

Chahtha BS o0 mkpewlsdgsithp MSdo0 aandhissioeit. seRdsSERMknowledgment

R R O b R v R Clgin Py step. The base

degtionabiled eharngla 50
oper ation, if th ea nDéngu %rp%g%lggﬁ%ﬁﬂe??% en M e[s?,'age) for

gaforming the M4 E}ﬂ)gégts cheankBisggimentanard fosiand fUntialﬁémﬁl%r a&dicated

d
G SE9RT HE ASYTAE Lol Mo B

SCladnhely, thé BOB Q)Af!b@ﬁqm '
Assi gn ?rént l\/bglz‘wé\g‘g%%g? bﬁl nf or (t?%ﬁ%) 1388%?‘&&{(/1\]“ bits.

thﬂﬁﬁq’nsésgledWﬁelﬁO tnammlta 1fsodalmald>n% wwgasmEgB QIBuigér Activity bits),
an t he sends, via
q’%ﬂéc éagh%% Eh p aiggr}bp&m Fig. 1, and RRB (Rate Request bits).

If the BS 50 does not acknowledge the MS 100 transmission, i.e., the MS 100 is denied

permission to transmit, the MS 100 repeats Step 1.

3. Assuming that the MS 100 has permission to transmit, the MS 100 and BS 50 jointly
“close the reverse data transmission loop" by the MS 100 sending its data, plus the BAB

and RRB. The BS 50 responds with the PCB, the RGB and the appropriate one of
ACK/NAK.

When the MS 100 is in a Control Hold state the MS 100 first transitions out of the
Control Hold state prior to initiating the data transfer.



Channel ), the PCB (power control bits), RG (Rate
Grant Bits), and the ACK/NAK bits. 20 In response, the

woB01aosr ansnits its data al ong with BAB ( Buf P&r/1B2003/002523
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Activity bits), reflecting utilization of the data

buffer 130A in Fig. 1, and RRB (Rate Request bits).

If the BS 50 does not acknow edge the M5 100

transm ssion, i.e., the M5 100 is denied permn ssion

tlb chn é)l&sa]iptqciatdfdet}ihﬁtlibOﬁ)serdptdaéBt mv&itam solved3hd preﬁ\&msm aegcribed

t h a t n edﬁ/slaé 38 p9ﬁxav§}ﬂué1n@\§v eiﬁiger:] P \glé;rng ng/!rang ]taOO neegs to traljisorglt data.

PO SRR e e o

R@;snﬂﬁmnﬁ@ca&md‘oﬂh&ecﬁl@p]?ﬁ poicahteolafeviether AeidatdAransdission may
When th 100 is in . a Control Hold state the M5 100

f §qndipug fegwgﬁns.%tﬁ§cwleéfm? Thediee o6 is-tventianggag ts kerseen to
L R4hdY the BE1hPEksblGie AL &%ﬁf Oﬁﬁr&

AR Bl disbcl ol A bl ‘g‘gﬁarngc?%"ég%‘zﬁ@ ermare, since
othe BISi %) hamva@itol ofwhﬂhetes pérhet the B8 1006 yordinme data &dnsmlssmn, the
p | em of the 50 not_ havj ng know edge of when the
Néggﬁﬁmﬁs@agﬂGW;§@££§H$€”85F§Iﬂwﬁy the use of this
invention the M5 100 is permtted to autononously

initiate the data 5 transm ssion process, followed by

BS miie detatleddesofiptidiedfithis itiveaticmismoiw grosided.si on may

continue (entering into schedul ed node). The use of

this invention can thus be seen to reduce the del ay

a .

Phe PaPuiin g 3, LEKFIR ol 108 GH QRERRLEhd G tRlons among
t thegrestated/ mbles ivBdHA0A01END W1 UNotel diad tHer taimsinboglesdf "state” and

the BS 50 can control the ROT (Rise Over Thermal). 10
ATheslee agfeinigrehansenble in the epsiing diggHssionnlimfoun states aFrote R-SCH
[ I S
DO e R KRl s P, RS S BB s
sifebdagsstam Fisese areqmw&aﬁbeuxﬁmra}ér déaile t hat the
term nol ogi es of "state" and 15 "node" are
i nt erchangeabl e in the ensuing discussion. The four

ShoR & ifilinG:i5: SR

There are various possible (optional) ways to initialize the R-SCH in c¢dma2000

IxEV-DV.

Option 1:

The MS 100 sends a Supplemental Channel Request Message (SCRM) over the
R-DCCH/R-FCH to the BS. The BS 50 acknowledges with Extended Supplemental
Channel Assignment Message (ESCAM) over F-FCH/F-DCCH/F-PDCH. This is same as
a conventional cdma2000 1xRTT approach.

Option 2:
The MS 100 sends a Supplemental Channel Request Mini Message (SCRMM) over the
R-DCCH/R-FCH to the BS 50. The BS 50 acknowledges with a Supplemental Channel



initialization state, the R SCH autononous state, the
R- SCH schedul ed state, and R-SCH rel ease state. These

waemdsmmosdescri bed in further detail. A R SCHCT/IB2003/002523
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Initialization State 20 There are various possible
(optional) ways to initialize the R-SCH in cdnma2000

1 é}é;n'ﬁ% 1 IRSAS
d}Aannel\éleggr&g\g{és ssage SCRI\)bjhggver t?&@W%H This
tie atsh¢hdB8meTdsehBSnyentamk htwi Bl gggmoadht h Ext ended
Suppl enental Channel Assignnment Message (ESCAM over
F-FCH F-DCCH F-PDCH. This is sane as a conventional
c@ 0 1xXRTT approach. 30 Option 2: The M5 100 sends

uppl ement al Channel Request M ni Message (SCRW)
oT/lierMS He0 séddPeatddRiddSipp lentehtal BRarin6l R ebjnest B&sﬁ@e (SCRM) over the

EULANES 30 T S i
(AL ol FOLERBEG T R OB i o

GpFCaKF-DCCH/MEDUH/ . TR nsetifia] SCRBOIhEluded aSdifipha ﬁ&latnaiers such as
t Me SCRI t
SRSl S5 A i o

CLETN PP S EeF AR RAR G AR Ry iRoBfiney Escam

SERMi treed b;dhe;Bﬁdﬂiindlmdmlad@xabm‘r@mmtaymhas thetMA OV (medium
100 buffer atu ansmnit S level and the

wer , . -
I\?SC%GOBF%#@ e %&étthMﬁdogefgcRr Bg¢asy rand dhe higpositions of
e
ﬁggﬁg?nmt?te n%g ﬁg g@ |n?F/NgI-(le—12§ 6{%&% cb&%l%%%nel (i.e., the
@F@BEF@DGC&Uth@Gm). MAC I D (nmedi um access control
ID) to identify the M5 100 for R-SCH access, and the
bit positions of control information (e.g. PC, RG

A chodBe ﬂ&efth%ﬂ@ﬂd&@ﬁbrc% b8 H‘R‘%QI%Q gﬂhe MA&'_ID foli] the F-PDCH, if
the F-PDCH exists for the MS 100. Also, the MAC_ID in SCAM can be replaced with a

mapping identifier serving as a reverse link R-SCH access ID.

Option 4:

The MS 100 sends the Supplemental Channel Request Message (SCRM) over the
R-DCCH/R-FCH to the BS 50 (as in Option 1 above). The BS 50 acknowledges with a
modified Extended Supplemental Channel Assignment Mini Message (ESCAMM) over
the F-FCH/F-DCCH/F-PDCH/F-CACH. The ESCAMM includes parameters as in the
modified ESCAM of Option 3.

Option §5:
The MS 100 sends a request over the R-EACH with additional parameters. The additional

parameters specify the R-SCH characteristic and its preferred mode of operation.

R-SCH Autonomous Mode




F-FCH, F-DCCH, or F-CPCCH). 15 It should be noted that
the MAC ID can be the sane as the MACID for the

wo20DTH081i f the F-PDCH exists for the M5 100. PE/EB2003/002523
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the MAC_ID in SCAM can be replaced with a mapping
identifier serving as a reverse link R SCH access |ID.

2 t.d . . .

R R R A op e ok et 15 itycb 8 R ORI Gr p O ization.

BFh& Opdratsori m thistmaie hhs abowgjonsThe BS 50 acknow edges

with a nodified Extended Suppl enental Channel

Assi gnnent M ni Message (ESCAMM) over the

F()?ggyl fr- DCCH F- PDCH F- CACH. The ESCAMM i ncl udes

paraneters as in the 25 nodified ESCAM of Option 3.

Opoi Gireddcoribtaat NiBa X0 apphicisions, ratigactivt MF€100 ban RndAfath over the
|t ddi ti onal. paraneters. The additional = paraneters

o BeSe APl MRS Re b A s raici s uhg i rRgofhe Rallovane riles:

node of operation. 30 R SCH Aut ononobus Mdde g WO

2004/ 110081 PCT/1B2003/002523 In this node of

oflgratit lawgst ddte rdv; 120D 6k, access the R-SCH wit houth
ri.or authorjzation, The gperation in this node has

Ito Qéd a{)i’)?‘?“é §?‘5 éﬁ?l’“’é?ﬁhﬁ isgopigurable By thedBS PAAr data rate

¢ B ot EPLlNn o hachC iy sl S BARENATH D Bl s 50. For
byxamyle,dhe ddierdtombye mepotintedbetweds) thatM 1 0@xREBS d@b}ﬁexchanging
rate, i.e. 9.6kbps 2) at a Jow fixed data rate that

i &"g(ﬁ{fq)é@r?%‘i%@g EQ/ISF%Q:&OB@I'S@?@B‘E& 10 (3) at a mni num

rate that is dynamcally agreed upon by the M5 100 and

the BS 50. For exanple, the data rate naybe

n&genb@t ahiatdit aveies MSrel (05hd01Q tawd bB&S 5Ridayd eAGNARNNAID in the

S, BLOB according to |S-2000.5 procedures.
%—SCH?n%tial?zation statge or in the F-PDCH asslci)gnment phase. The MAC ID is used by

the BS 50 to distinguish between multiple autonomous mode MSs 100. However, the BS
50 also can distinguish multiple autonomous mode MSs 100 by decoding the MS 100
long code, without having knowledge of the MAC ID.

This option can be used to advantage for short frame transmission or low data rate

applications.

Option 2:

Similar to the cdma20001xEV-DO (also referred to as HDR), the MS 100, along with the
R-SCH user traffic transmission, can explicitly send Rate Indication information over a
reverse channel to indicate the data rate that is being used in the present R-SCH frame.
The reverse Rate Indication channel may be a separate dedicated Walsh-coded channel, a

common channel, or a channel that is time-multiplexed with other channels.

R-SCH Scheduled Mode

There are two options available for the R-SCH scheduled mode.



It is noted that all active MSs 100 shoul d have been
assigned wwth a MACID in the 15 RSCH initialization

wae@ua1m81 i n t he F- PDCH assi gnment phase. The RZIB2D03/®2523
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used by the BS 50 to distinguish between nultiple

aut ononous node Mss 100. However, the BS 50 al so can
di stinguish nmultiple autononous node MsSs 100 by

decodi ng the M5 100 |ong code, wi thout having
kOpwbretige of the MAC ID. 20 This option can be used to

St 0008 DR e TS rogsdraeand e epignessages are used. The
COrRZRPR NG R’ ng%i;gﬁz%nf, Q ?%he"ﬁ)g{)SO LR&UME A8 Qissigns a
25 R- 8H user tra¥l

along wth the Ic transm ssi on,
cR#b(@X phammel with aepetiffad#ta tatelambtime duiatibar mat i on over a
reverse channel to indicate the data rate that is
being used in the present R SCH frane. The reverse
P@Pgm{@:di cation channel may be a separate dedicated
Wal sh- coded channel, a common channel, or a channel
t Fait variabid detarmatet applizagchsyittie faltdweng Giikﬁdenlef g{)eratfi)ochﬁﬁldlso be
Schedul ed Mpde There are two options available for the
F@@@qegeér?égg seiRi- TRl el 2004/ 110081
PCT/ 1 B2003/ 002523 Option 1: Simlar to cdnma2000
1xRTT, the R-SCH procedures and rel evant nessages are
uSESdl 00Trecedies100 request s R- SCH channel assi gnmﬁnt, I

d e BS 5Q schedul es and assigns a 5_R-SCH channe
37? %M;% gﬁee?@%w&aﬁ%e AHPROTBRNS THPGReatR IOt dash rateypsidsfingd above.

angjél\é%?ﬂ i @atgé\te?tl{eqi-gC?lg gleikl)\g@tl H@RSo sd:'hﬁga i94th ﬁ%eﬁ&quest" to the

eration can a consi dered as a

" B8150- Bl Rata Ratt'Raymdst had e KB1clahg Eiapatdtisties The Matd&te Request
egins with the autononous node at a | ow data

it lebi A6 TR il ee-oii MO (g i & 280ck) et may be
ﬁagx%& oveln N]ﬁixﬁp&eﬂleﬁc‘? dec’cﬁ&qg‘d s CHO%{O% c%el,%?‘ (ﬂ%e%;be ctaloried over

the R-SCH with a special Multiplexing option, where the MS 100 traffic and control
information are multiplexed. The Data Rate Request may also be reflected in the MS 100
dynamic buffer status, QoS level and transmit power report to the BS 50. In other words,
the Data Rate Request bit can be referred to as the BAB (buffer activity bit). The
definition of the Data Rate Request is as follows: '

IfBAB = INCREASE =1, the MS 100 is requesting to transmit on the R-SCH at the data
rate of (current data rate + incremental rate), where the incremental rate = increased step
rate,

If BAB = DECREASE = -1, the MS 100 is requesting to transmits on the R-SCH at the
data rate of (current data rate - decremented rate),

If BAB = CONSTANT = 0, the MS 100 is requesting to transmit on the R-SCH at the

same data rate as the current data rate.

BS 50 Procedures:
Upon receiving the Data Rate Request of one of INCREASE/DECREASE/CONSTANT
from the MS 100, the BS 50 acknowledges (i.e., it either grants or denies) the MS 100

10



BS 50. The Data Rate Request has the follow ng
characteristics. The Data Rate Request 15 is 1-bit of

wo pdfoenn@si on wWith three-state nodul ati on (i.e.PCFIB2005/002523
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and 1), and it may be «carried over an uplink overhead
dedi cated or common channel, or it may be carried over
t vathRs SOGH mfdrﬂmaﬁoﬁ(f@éﬁb@d:k)MﬂGR&N@DE!@Yo'Pﬁﬂs QUbit WiRSHhRtion has the
w&e S 108 traffic and control information are

pHovIng chgracterigiopalt 4 aaried Reag ke powierycoatrebsubechannels within the
r gl F@Ht FS)C@Ht &% &@C&P an&j Ysr{ﬁ!n? n&u@ I{I%{%ﬁg% }Btgje ppw%({qqul bit (in

| evel trahsm t power repor

mm@a RDACH, F @PEIHY albs&lonkblinfodRatién. 76 ﬁgﬁ&@ra}&mssmn
(buffer activity bit). The definiti

t ﬁ%ll {4 O%‘ﬁ"é e Biferspetitipnamay €l used by the BABSE: A MEREABE of the
‘GhANTQDﬁ@Y%ths LSt 0?1% esting to transmit on the R SCH
0

at the rate current data rate + increnental

r & th} 1-bitfeedbathe GRANEENLtAE BES0QIows rﬁfermsm BSAE Pequest.
E ?E\S f BAB = DECREASE _ -1, the M5 100

iﬁf gd edbgck F DENY t5- 1othetBieS (Riis the MShlaOO HABaequaase

of (current data rate - decrenented rate), If BAB =

CONSTANT = 0, the M5 100 is requesting to transmt on

t Fige ButSbmeis ddterats@yRestleyahé RSl 005 ahd ekt thg@t
rate. 30 BS 50 Procedures: Upon r@el Vi nggilt SW $%50) have a

Rﬁ?réalfhélau’é%felafonéhlé Bie. HM@F@S@/@E@R@A@@@@MW of the timing
f S 5. acknow ed
elfét? er gp’\%%gggmtfggﬁolr@ tl@ﬁ‘%crﬁ}% Tbsg gﬁ’@“’%‘ﬁ‘%&ﬁ/%ﬁ%@ﬂows

PCT/ 1 B2003/ 002523 VVI th a 1-bit information (feedback)

g NT DENY. This 1-bit information has the
f EP1GR hg (ondegoaad il sh(s@c@nd fa top traeeysat atachnm Cohlnel Group (PCG),

PN é@%@ﬁ{e% 55 GO f}”ﬁxﬁ%e%d\ﬂ%lpﬁ (s gréwgd\gg,#l or MS 100
c#2)tcan reduiedt t4 irfclreaEe ﬁ@ﬂeasg d?@gihtafﬁrthé: ade ﬁg'DAf?egﬁ)efﬁtyl?ﬁ{c D1, the

control i nformation. For higher transm ssion
r BBiSABrqci Yoy apd proepssesthe requist. FlegB$ 56 sords tegyacksowieéginyt to MS

£ O 0 SesidnpRE P A RP LylgiRe DISRRAS Lo0 ot garsins on the

aRISOH at he dM2 rdQ@hdbAR: | 1 "
e

PCG" or "per frame", and the value of D1 and D2 is controlled or conﬁgured by the BS
50.

R-SCH Release State
This state can be similar to that of cdma2000 1xRTT.

R-SCH State/Mode Transitions

The events (or methods) for the eight transitions shown in the state diagram of Fig. 2 are

described as follows.

Transition 1: The preferred mode of operation is embedded in the (modified) R-SCH

assignment (mini) message.

11



10 The autononpus data rate request (by the M5 100)
and the grant (by the BS 50) have a certain timng

wo zloatticosishi p. Fig. 4 illustrates one non-|i mRCTIB2003/002523
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exanple of the timng relationship. Special notes for

the timng relationship shown in Fig. 4 are as

FPlah@¥6n 2: TRS pref@Rdndad & Hiidf 49 efBedkd iy GRS ddy R-SCH
top trace) al any Power f(()ch)etro Greoup ?% @gdﬁ\%d?
tdseugemantdnmﬁl)mgbn one 20 ns frams) any I\/S 100 (e.qg.

obreatian - Bpr CHRicn ithe fh 10 rorvaian @ thaghuiohorseiia phadertghen it is
Qﬂonumﬁé tBRsARsioh 'tlY gtq lewa?aﬁ}gsra% Dfof éﬁtiﬁﬁtz thERAS 100

S 50 sénds the ac nt to
demaglsam the ARGERONATUS modB&lha;x theireeeriédatetiidicdion Ificaésarlegitimate

ansm nthe R-SCH. at. the data rate that is
{%‘?’f‘%\ﬂ%@ﬁnqdﬁéwgghwwaf‘ﬁé) rate control can be

"”pz%ﬁs1g9n BCthe MS I(Rﬁrrenlca'f TR the %%dﬁllaﬁ M%%us%slgﬁg Bs_ é&%nlg no new

D2 is controll or con i gur ed
RBb@%tcﬁtradueszﬁhlthe SECRM: oc dre MS IQO/ESI o stlﬂl(IopTel‘kﬁ ba#3td on the data

cdma2000 1xRTT. SCH St I\/bde Transitions The

FoleTedusEherapk ﬁ]i‘fd@ edf Brocedia @Prﬁﬂkl tions shown in

t’h%nﬁﬁ@ﬁ . Cf’o?%ﬁm Of, fHed re?en%g obgleclﬂoﬁ‘sis e?ﬁﬂeﬁ&‘@d in the
O Transition nhe pr e?er re operati on

e(mrhﬁidﬁmt] RI-S1CHrass1 guoetit {(imérd) mR&sS@-IFoﬁ@ﬁtl@nmEthé trériﬁxtibn) trigger may
%SS W0 .2004/.110081 PCT/1B2003/ 002523

Eigaied M, thepRed JrYdawirBdusr @pmsedsofprrasponding to the

d) R-SCH assignnent (mni)
%@gglgg@lwpgtﬁg?t‘%%’%é&lﬁ ption 1, the MB 100

r'Eramsitien 6:1For Dptidni ﬁhemm@e&damtlbh tiner isa9ed asthié figger, i.e.,
transH‘n ssion at_the Jow (or |owest) data rate. For

cifter dhe sluratinp fithe hednlqds Hansrussion, tthe Mt WRoreverds hedeto the
V‘R@tﬁn&ﬂ@ué' I@I\Sgé For Pg)ttl%n (Znﬂl'etcpgéﬁalng fnrclgé Sf‘é{f;&atﬂ}n s embedded in the

l'egitimate data i nstea
I (netidéfadd) ®AFCH assignment (mini) message. For Option 3, the transition trigger may

be implemented with the QoS level model, with lower QoS needs corresponding to the
Autonomous Mode and its transition.

Transition 7: This can be similar to 1xRTT, using R-SCH release messages and
procedures.

Transition 8: This can also be similar to 1xRTT, using R-SCH release messages and

procedures.

As has been described, for the cdma2000 1xEV-DV reverse link framework it is desirable
to support both the Autonomous and the Scheduled Modes of operation for the R-SCH.
The foregoing discussion of the invention has described each R-SCH state and state
transition in detail, and furthermore applies equally to other possible state designs and

state transitions. The QoS parameters can be used to support the presently preferred state

transitions.

The foregoing description has provided by way of exemplary and non-limiting examples

12



Transition 4: The M5 100 renmains in the Schedul ed Mode
so long as there is no new nobde swtch request in the

wnRMi10081 t he M5 100BS 50 still operate based Briu/tB2003/002523

10

data rate request-grant "schedul ed” procedures
defined herein. 10 Transition 5: For Option 1, the

d : h
(e MTRAR R BRERGIGE B e PHRP Hiffod Akt Upparatys presently
Zontdmeplatedirtni theoimventoggor eapyind@ui nid enventied HbWhvdrhefanous

QS. |l evel, with higher S needs corresponding to
sea@&a?tws RRdiRdariatons Way begaue ppRAfent te thossiskillgwh nghe mkﬁvant arts in

Y R s, e, B, A0 S QAR 8o

sdrhethgs eold theappamdsd; claims. HosveN&, 410 Buchanadifisatlons kf the tdabkﬁngs of

Aut Qnonous For. Qption 2, the preferred node of

otg r“é‘ffiné‘ﬁn Wg/ltf siilb Exdiqithin thersrepe qfitia Fff"e@é‘)n Rty While the method

r

t 3 an ?Figiﬁ c%e?%ﬁgﬂgegrl{é?élﬁ %.gf;%roﬁ?ie %ﬂn ain dﬁgreﬁ of &egﬁcuy, the

Ipremnt rimckation wiotihl bewmpl@mﬁtdalem eictet @aﬁﬂdbngesm §peeificity,

Aut ongnous _Mbde and its transition. 20 Transition 7: ]

T‘i‘lﬁpgn‘g%&o‘b@eé’fe?ﬁslo fheugers Kygther, SG’%‘FﬁéthR—f%Hei' ef thgptgsent invention
Y I

EREERAU B AEAMEES L PRRERAAD B oIS 80P gocn o

plocape thgrdescrip?ion Asouidibe bariterbds frichetylillusRitiveld the principles of the
cdma20001xEV-DV reverse link framework it is desirable
tRICSSOpIRYFRI MKl 7ok i Inpitaion thrieofaprdhis iy estioreig dF Barditydbeclaims
Q@h@ﬁ?&ﬁﬁvon for the RRSCH  The foregoi ng di scussion

I nvention has described each R-SCH state and
state transition in detail, and furthernore applies
equally to other possible state designs and state
transitions. The QoS paraneters can be used to support
the presently preferred state 30 transitions. The
foregoi ng description has provided by way of exenplary
and non-limting exanples 12 WD 2004/110081
PCT/ 1 B2003/ 002523 a full and informative description
of the best nethod and apparatus presently
contenpl ated by the inventors for carrying out the
I nvention. However, various
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nodi fications and adaptations nmay becone apparent to
those skilled in the relevant arts in view of the

wo eroegoiosy descri ption, when read in conjunct i PCT/YB2068/002523
t he acconpanying 5 drawi ngs and the appended cl ai ms.
However, all such nodifications of the teachings of
this invention wll still fall within the scope of
this invention. Further, while the nethod and
appar at us descri bed hereier#%ﬂh&Sovided with a certain
degree of specificity, the present invention could be
i npl emented with either greater or |esser specificity,
d¥fetticlgmed it he needs of the user. Further, sone of
the features of the present invention 10 could be used
to advantage w thout the correspondi ng use of other

feak : |4 escription shoul d

be cg{@i‘%&i eﬁ%ﬁéﬁm&%‘gﬁ?}“{ ﬁ{tgg&r”a ?\g/%seggatgﬂecoﬁ?‘?%b‘}gpl es

of the present invention, and not in limtation

thﬁre%;, agﬁkhis,inyention is defined by the clains

WHI'Eh B MogHe siaiopgsonoan AedeemansThed2 06 3peaEsR,3autonomously
- A MR ted | Al nmet hod for operatin
S iiing WA e o TR kB t“é‘?’%ﬁf‘%ﬁ?m@lﬁr‘?ﬁﬁirg‘f 3 acggss phannel
t draevarts Juppkhmhiabohdnsel; n an Aut ononous node of

operation, autononously transmtting data fromthe

nobil e station to the base station on a reverse access

Ciliar | .channel . in . response

e Rinse ¥ SEENAAE i SUPRAAREM A 1S8R o B tHo stion, that
basepretas rorrseichaine] aBifpciCMesas@ R HREMSPAORStion, switching the
assi.gnnent nessage for the nobile station, swtching

tThebilsgipiando a:Sehedled Hode Sapstatibarendode of oper at i on;

and transmtting data fromthe nobile station on an
assi gned reverse channel. 2. A nethod as in claim1l,

wremsitting datarifioh hg niobaestakien B Bh h&siglcatb R @atiilg base
station to initiate the data transm ssion conprises

transmtting a Suppl enental Channel Request Message.
1

i A i 1 wner the reverse. access
3, RO ST O o S e i
dohitiaty eresiatatineiarseioh 3bmpHaR Rahsrittig N SIppRnilftl EALEL Request

hannel .
essage.

3. A method as in claim 1, where the reverse access channel comprises a Reverse

Enhanced Access Channel and reverse fundamental channel or reverse dedicated channel.

4. A method as in claim 2, where the acknowledgment indication comprises a

Supplemental Channel Assignment Message.

5. A method as in claim 4, where the acknowledgment indication further comprises

power control bits and data rate grant bits.

6. A method as in claim 5, where the power control bits and data rate grant bits are

received by the mobile station on a Common Power Control Channel.

14




4. A method as in claim?2, where the acknow edgnent
i ndi cation conprises a Supplenental Channel

wasmiugmeent Message. 5. A nmethod as in cl ai m 4PCTAB2063/002523
t he acknow edgnent indication further conprises power
control bits and data rate grant bits. 6. A nmethod as
in claimb5, where the power control bits and data rate
grant bits are received by the nobile station on a
Chrinrmetirdvasrin Churt rlg whelestrameinitting thaGlap0fdm thé 6®bile station on the

PCT/ 1 B2003/ 002523 7. A nethod as .in claim 1, re .. ..
AR Y HADCFREC papipr PG HESRORE axcbilsFretin Bitgtvit bits
! . . e _
| AR P HRRER (AN R e PRb iR Rcsife, e bepstaton, 2
rpees sontpdltbit, andhtd wate frant bioapt ars ackpowdsiginentigyn-dakanowledgment

t.he. base station, a power control bit, a data rate
gngﬁ?“%}-t and an acknow edgnment/ non- acknow edgnent
indication. 8. A nethod as in claim7, where the data

rate request bit is transmtted as part of a dynamc

bRIfA eretisddadsum al@po? t whaedhe deaiest¢ sequnast biff isaransmitted ais @art of a

in dat t d ' dat te, or. no chan )
 dymamis brifer Sfatiacpat and FRabRBTIONROT 47 1FTERSIB dapaiee daseease in

Ak PratdbEndERIMoe M thelditalrh@® mul tipl exed by the base
station wth the power control bit, and indicates one

of a grant of the requested data rate or a denial of

.. 10. A bi | tati .
tCA; e@h%ﬂ}%ﬁ%g ?rgﬂg%%gt\& %{g the rafeg'até&itcjg g?qelﬁgl?ltlplexed by the base
bt gkt St ﬁ@?bw\% Sl P Bit, CRITHHN AR e BFa gfahp%ﬁhg?eaﬁested data rate
station; and a data processor operating under the
carrdt demlal of the requested dptaogteam f or, when the nobil e

station is in an Autononous node of operation,
autononously transmtting fromthe nobile station to

thbﬁgﬁi‘égt%f%"ﬁE?%ﬁ%nOf a reverse access channel

and a reverse sup tal channel, said data

processor being responsive to a reception of an

acknow edgnent i ndication fromthe base station, that
jtepeceiver foppandugtingbidirectional Wigkess coppmupigaigng with a base

thgiiphid € station, for switching the nobile station

to a ’

a data processor operating under the control of a stored program for, when the mobile
station is in an Autonomous mode of operation, autonomously transmitting from the
mobile station to the base station on one of a reverse access channel and a reverse
supplemental channel, said data processor being responsive to a reception of an
acknowledgment indication from the base station, that comprises a reverse channel
assignment message for the mobile station, for switching the mobile station to a
Scheduled mode of operation and for transmitting data from the mobile station on an

assigned reverse channel.

11. A mobile station as in claim 10, where when transmitting from the mobile station to
the base station to initiate the data transmission the data processor transmits a

Supplemental Channel Request Message

15



Schedul ed node of operation and for transmtting data
fromthe nobile station on an assigned reverse
wa@b@anealos1 11. A nobile station as in claim10,PeihEs2003/002523
when transmtting fromthe nobile station to the base
station to initiate the data transm ssion the data
processor transmts a Supplenental Channel Request
Message 15 WD 2004/110081 PCT/1B2003/002523 12. A
nhiA encbilatstaionas inrclahal 0n where Wherevetsb eiceesy ehatnel comprises a
access channel conprises a, Reverse Enhanced Access )
chaeheIEnRARPer d\repss & hapnd andbisyape fup al ghanpehps Feygrse dedicated
d%‘lhﬁ ted channel. 13. A nobile station as in claim
11, ere the acknow edgnent indication conprises a
Suppl enment al Channel Assi gnnent Message. 14. A nobile
station as in claim 13, where the acknow edgnent

i AEOP e SR 29 Claiig e Vaee tarkrovlsdement Tnfeationegmprises a
d@ﬁp%\lﬁ;n?én?al HaRhel AsbSnmbmt Mbss epl le station as in claim

ere e power “contro ts and data rate grant
bits are received by the rmblle station on a Commn
Power Cantrol . Channe mobi |l e station as i

clhitmmepileyfigion %mnclﬁmdénwb@reﬁae PRk edemend nmilﬁrélon further
ggab?ﬁ rises ;25\9& cgﬂtr@%lﬁquﬂﬁé' %s rm by éar se channel the

processor also transm e station buffer
activity bits and a data rate request bit, and said
data processor is further responsive for receiving

b Aespbitsationaimin elainy hé avherethe eaweracomm}ebltS@@ﬁ drlgrate grant bits
E %ggﬂe%%%%&%%&%o% g ne n nal gg{ltml (.:haf??l' A

b|Ie station as in claim 16, mhere the data rate
request bit is transmtted as part of a dynamc

blff Hemobigstakion asyp claimyle whergndiwndragraitong am dataciresa ghe mobile
! sq.at?(ﬁlto% Jhggﬁi%%d g&/%gs%%ﬁgnneyﬁle %%a%r%c%(%so’r g%o tno Clgsa n %}e station

Whefe dctieityldite dndt £ dgtadiate Bguedt Dif, a8 A&iMdhtai pocessst RYfurther
the data processor with the power control bit, and

i IeeRCnSIVE SOTaeReT\ing, an Epspanse Spmihebase glatien, e goweroatrelditea data rate
b%rgﬁ%‘?&%%s a%fc@éw%%}% t)%gﬁ %ggn%wle%e%ﬁqrfgc%?eﬂ ed data

Were the
mobi |l e station and the base station

17. A mobile station as in claim 16, where the data rate request bit is transmitted as part
of a dynamic buffer status report, and requests one of an increase in data rate, a decrease

in data rate, or no change in the data rate.

18. A mobile station as in claim 17, where the data rate grant bit is time demultiplexed by
the data processor with the power control bit, and indicates one of a grant of the requested

data rate by the base station or a denial of the requested data rate.

19. A mobile station as in claim 10, where the mobile station and the base station

communicate over a reverse synchronous code division, multiple access channel.

20. A method for operating a mobile station with a base station for transmitting data
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communi cate over a reverse synchronous code divi sion,

mul ti pl e access channel. 20. A nethod for operating a
wormbiki®most ati on with a base station for transned1/iB2g03/002523

data 16 WD 2004/110081 PCT/1B2003/ 002523 packets

fromthe nobile station to the base station over a

I PACRES EroR AR hFRB s aliof Rﬂﬁ@ Bhse sta@igﬁrg{/érgI E'\Q:{ Eé’leﬁllaﬁtal channel,

nobile station Is I n an Aut ononous no

aesmaproingas|y  transmitting fromthe nobile statl on to

the base station initiate a data transm ssion from

the nobile station to the base station, the

tWRAS MeS foBlle GRMRA! &1 f0arf A@t’&@n’fdﬁggrh%e 0 ﬁl)n &utonomously

Request Message that is transmtted over a eve

Brdrsncitidg Aooeths ndbala sation trthabasevaatise i iritigtp ladaﬁrmtaﬁkmlssmn from

chann receivi an acknow edgnent indicatjon from
t e IB@&L@ gt %H%VI&SC SeBBRnA TRENBISSIOBSHBISIG A fHRplemental

t
R e A1, E 1B R AR REL B Brhanced Access Channel
pavervesnsupplenixntd chmmheljat a rate grant bits; in

response to receiving the acknow edgnent indication
fromthe base station, switching the nobile station
tI%CéVI% hgdy l@@%ﬁ%n‘? ﬁncﬁ@a@i%ﬁtﬁloﬂp the a8 'S Hidd b4 a@otn"i}non Power
packet fromt ['e station on an assighed rever

cGoutred IChaﬁnn’lI the ackmooigignsinh hdidatios dorhprigige Hpr;bl@mental Channel

b‘{&atlon buffer activity bits and a data rate request
gs1gapent eé&ﬁ&ewwgﬂsmgBWFwnHak@t%%n&tdaafatergr bits;

response, a power control bit, a data rate grant bit

and an acknow edgnent/ non- acknowl edgnent indication.

2ih reshonsith ecterving the adkabwicd@meitindieatidndrahatie bagd ®ation, switching

request. bit is transnitted as part of a dynamc
bﬁ??’%’i"@ﬁ@f‘ﬂ%to QS@qdek?@m%wfpp%rﬁ%?ﬁt power report,

and requests one of an increase in data rate, a
decrease in data rate, or no change in the data rate.

2@anshuittiag dawd packetsfrath gemablle swfion on tingssihatdrevaise clgael further
bit is time multiplexed by the base station with the

pRARRRTISENg Hrangmiting mqme stafien buffe sctbvity bifs and ydaimraterpquenidit, and
requested data rate or a denial of the requested data
rate. 23. A nethod for operating a nobile station (M)

et divingfasra tisd taisé statidrBB)respbfise, & peR&tohtrbIgt, 8 akt rate grant bit and
packets fromthe nobile station to the base station
oAresckpow ledgmert/non-acknowledgment indication.

21. A method as in claim 20, where the data rate request bit is transmitted as part of a
dynamic buffer status, QoS level and transmit power report, and requests one of an

increase in data rate, a decrease in data rate, or no change in the data rate.

22. A method as in claim 21, where the data rate grant bit is time multiplexed by the base
station with the power control bit, and indicates one of a grant of the requested data rate

or a denial of the requested data rate.

23. A method for operating a mobile station (MS) with a base station (BS) for

transmitting data packets from the mobile station to the base station over a reverse

17



17 WD 2004/ 110081 PCT/1B2003/ 002523 suppl enent al

channel (R-SCH), wherein there exist at |east four
wR@Oitiesat es and at | east eight transitions BEL/1IE2e08/002523

the R-SCH states, where the at |east four R-SCH states

conpriseaR—SCHinitiaIization state, a R-SCH

aéﬁgngb Hﬁ cﬁ&ﬁ%? ﬁz%ﬁﬁnﬁ%leﬁgt atledd FourR! %C?d states and at

rel ease st onprising: executling one
pleaﬂt &lght ;randitlctrsdienwzpuehe ReSCHistaitea| wherett]n@atReﬁCﬁblBMSQH states

sp %é&@ﬁwtwﬁggg@fgm&‘%@%ﬁﬁ@?ﬂé{t@@%@ ergeRn_tS%IH scheduled

fﬁﬁelaﬂd@g(_fsl’cqmet]ag BSead, edgenent as a nodified
Ext ended Suppl emsnet: a?te mngﬁﬁtr%ﬂ%MAs& gnment Message

(ESCAM , vvhere the nodi fied SCRM conprises at | east

one of M5 b r sta fransm t. power ality of

eyt b‘lzgo(“@& gy Ogﬁ?fhﬁlqﬁPsetPé?lFl < i Bt Srlebesmprising one
oger ation, sai d preferred node of R-SCH operation

bei ng one of an Autononpus node or a Schedul ed node,

and where the nodified ESCAM corrpri ses information to

Ch
FiE 0108 G SUpHRAAL 6! BeueahMerssge {9k R tp B, and
tﬂé@elﬁﬁg%rﬁ(‘tﬁ@@@ ﬂgmle mnf'R erllﬁﬁ/ggddiﬁ%ﬁﬂgd Supplemental

Suppl efrental Channel  Assi gnnent ssa

((EIS@AM\AssgﬂnmneMebﬂng,omlme tesnddifed S(fle’ﬂiﬁrl;ﬁﬁSes at least
Ié}(}igé the M5; and sending.a request _over
Sl RerwaspeKdnRulity rf Bxwigp (Q abbleecliand a preferred

r

S oA S o

CAaiionmﬂBus mbée or a BcliddaleR-nidd, antd whawnsmsiidied@ ESOAM comprises
ve M5 accesses the R-SCH wi thout prior

a‘ﬁq{B’raPE’éfOI‘Sﬁntlfé{ﬁtéFMénprlses for constant data rate

appl i cations, one of: sending data over the R SCH

aut ononously using a data rate established by one of a

pendinkiat Supplentanta Chande Reqaest Adéssae (B’SRlM) todﬁéﬂBSf lafidl receiving
u i ng. at_| east one of nmedium access _cont

At e i Raen ackpamiedgagmpt 28 1% PioAtiegrEx end $@m@wtﬁy0hannel
t R&i @ﬁién?l\/ﬂhl%éﬁgég (%ECAIVH\/I), where the ESCAMM comprises the information

to identify the MS; and

sending a request over a Reverse Enhanced Access Channel (R-EACH), where the
request comprises parameters that specify at least the preferred mode of R-SCH

operation.

24. A method as in claim 23, where in the R-SCH autonomous state, an active MS
accesses the R-SCH without prior authorization, and comprises, for constant data rate

applications, one of:

sending data over the R-SCH autonomously using a data rate established by one of a
plurality of rules, where an active MS is identified using at least one of medium access

control identification (MAC_ID) information, that is used by the BS to distinguish
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18 WO 2004/110081 PCT/1B2003/ 002523 between multiple
aut ononous node Mss, and a M5 | ong code; and

wexpkilaiosl y sendi ng Rate Indication informti oPCDIB20032002523

reverse channel to indicate the data rate that is

being used in a present R-SCH frame. 25. A nethod as

| Bettedh Mubthle WSRO hik MASSGEHAAWIST n&{gme%ﬂt e, and

when operating wth a variable data rate, the Ms

operates in a sem -schedul ed node by initially

- Ef i honE Rl PRR GG e v RSSEHAIeL A gt the dat
S peltapisBRlm 384 f REYMESR-SCHHIBS for indicating one

of a request to transmt on the RSCH at a data rate

of (current data rate + increnental rate), a request

tg.t t on e R- SCH a a rate of (current
7 oA PR s ks W@@eﬂ%ﬁﬁﬁ-sg?‘ta&twa@&fta&e&nﬂ when operating
t Wﬁsamahablg Rafalife Rnotd @}Jerattéﬁn%%x'h? %hegﬁ‘ite@n{oﬁt‘: 5 nﬁﬁallﬁtartmg

met hod as in claim25, where th te equ
c onthe iagtogorhots nnodff aﬂamhmenlataltmte n\md Whﬂmeadmgtdata&)ver the R-SCH,

dyl ati on i s._sent. over e.of. an uplipk overhead
ddS s %Fe?te Re%ﬂ@é%ﬁ‘?ﬁﬁ@ﬁ%mﬁﬁfratmsﬁ ag@ﬂwqﬁgtpﬁrgnsmlt on
aHER - SOH £%1d30 rABbF QOrreMdalatat +YRerSHBAH Gteh
status, QoS Ie\fel aﬁdnfraﬁgmat power repor? (ﬁ{eﬁttoggnsmlton
2the msmﬁ daedamgate of Cuaemdat rateh dec&emblaedBﬁte)sor arequest to transmit
responsi to,a recei.pt of the Data Rate Request from
tﬁ’éawgiisﬁg?ttthwur&?néﬂ&aé?edeny the M5 Data Rate
Request using GRANT/DENY feedback information. 28. A
nmet hod as in claim 27, where the GRANT/ DENY feedback
i 26.0k methiodns insclaerls, tvherettheD MB RateeR equestesmprives l-(bit of information

sub- channel s me-nul ti pl exed with powe
ORI P ha R eneeE DGR P oafPréIP?ﬁ drgcatedchanne,

V"Q%Bﬁmﬁ netihmel BER S %ngﬁg}gﬁaut ggéﬂﬁleg i elC buffer

init zation state, m)ussate

Rst3is| Qo éval ad tenamné pamér tepert tRiHBMS.r el ease state
occur as follows: when transitioning fromthe R SCH
initialization state to the R SCH aut ononbus st at e,

t f rat i ' |
5? dR P‘?thgpgcf %qgg?ﬁﬁgg gﬁrgr% ntﬁé F%rl% F%p&igg?edtgeddre&é’fptaof the Data Rate
Request from the MS to either grant or deny the MS Data Rate Request using
GRANT/DENY feedback information.

28. A method as in claim 27, where the GRANT/DENY feedback information is sent to
the MS over power control sub-channels and is time-multiplexed with power control

information.

29. A method as in claim 25, where R-SCH State/Mode Transitions between the R-SCH
initialization state, the R-SCH autonomous state, the R-SCH scheduled state and the

R-SCH release state occur as follows:

when transitioning from the R-SCH initialization state to the R-SCH autonomous state,

the preferred mode of operation is embedded in a (modified) R-SCH assignment (mini)
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transitioning fromthe RRSCH initialization state to

wo bw4R1BEH schedul ed state, the preferred nodecDiB2003/002523
operation is enbedded in the (nodified) R SCH
assignment (mni) nessage; for a transition fromthe
RN8SEAggUt ononbus state to remain in the R SCH
aut ononmous state, and in accordance with a first
operati onal node of operation, the M5 remains in the
Rwibfehlt
initi a@%g?gﬂggﬁgﬁhékg’% dé@%}ozr% angc?det%{?/\xﬂ%J Raélcgéglber%led state, the
opesferr¢domatle nbojgeratfondp ematdded, in the(mRifiQly R -BEHi ﬁsfgﬁﬁent (mini)
aut ononpus state when a reverse data rate indication
i A% Ffes a legitimate data rate as opposed to an
indication to swwtch to the R-SCH schedul ed state; for
a transition fromthe R SCH schedul ed state to renain
i lﬁOTtd‘teanR-tL‘S@IﬂmﬁledUSQH aitaioemous st therh AN he R-8CHNRitonomous

hedul ed st | th t | t t
AR Kb e epoRRona mog%ée?@i‘mamg MS reﬂfms inthe

R- SCH schedul ed st at €, accor

f mithta scp@rchcnpemtmha]rmd@e «iff op@mﬁbﬁt the S Hih@alﬁH i%ftﬁé E@8nomous state
is enbedded in the (nodified) R SCH

a%'gl% ﬁrﬁ% 59 a?tﬁ irjte jpdicatign, indigates A lwbmﬂ@amﬁeratw\,as bppidsed to an

S a state
S o RIGH S B 1 The cos 1evel

for a transition fromthe R SCH schedul ed state to the
SCH aut.on state, and in accordance with the

f f"rf a{rapgitien, P’é‘ﬁg? Rafetd S@Fd‘dﬁéﬁtaﬁt@r@maan RABORF K4 sareduled state,

d te transijt
(e BAS Mnaih e RSQIP Eheied 1o 3 o o 180 oL Bt angw mode
t svaitchmegsdsoim, the E@RMS reverts back to the R-SCH

aut ononous state, in accordance with the second
operati onal node of operation, the preferred node of

Pfo?%aﬂﬁﬁS@ bfﬁr}héﬁ S@I[fgﬁt%g&% Llasnﬁt%{lg iocti]n%g{iggg%ﬁdpﬁgétate and in

assi gnnent nmessage,

t dvicoxilangrew it ihe fizdt oﬁﬂd@oﬁhﬁ m@ﬂ@éf’dﬁeﬁiﬁontth@ I%Téﬂeﬁm de of pperation
transition trigger is inplementeéd wi th the 16Vl
af §mhgdded in the modified) R-SCH assignment (mini) message and in accordance

with the second operational mode of operation, a state transition trigger is implemented
with the QoS level;

for a transition from the R-SCH scheduled state to the R-SCH autonomous state, and in
accordance with the first operational mode of operation, a R-SCH-assigned duration
timer is used as the state transition trigger such that after the duration of the scheduled
transmission, the MS reverts back to the R-SCH autonomous state, in accordance with
the second operational mode of operation, the preferred mode of R-SCH operation is
embedded in the (modified) R-SCH assignment (mini) message, and in accordance with a

third operational mode of operation, the state transition trigger is implemented with the
QoS level; and
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the R-SCH rel ease state fromthe R SCH aut ononpus and
wazhedwogd states, R-SCH rel ease nmessages andPCT/1B2003/002523

procedures are used. 30. A nethod as in claim 30,

where for the transition fromthe R SCH aut ononous

Siﬁmrﬁnmttl@n B8R Sﬁx%['i a&‘ﬁ&%g gﬂ gi?'cﬁ{l "i]ltleeR' St}ilgﬁ‘tgfxﬂrg zmt\ﬁ1 s'i:ﬂeduled

e second operat1 on oper ati on
tstates R-BOH relcaggnéessages anppeoedirechrbysdn i ncrease in a
required QS level, and for the transition fromthe
R- SCH schedul ed state to the R SCH autononpbus state

| §). AChhE& Qsclﬁ Wi ot ek i tHe Qﬂﬁ{t%tn ﬁ)cﬂﬁ‘ khe'ﬁ) 48 Hfutonomous state

operatlon e staté transition rrg

i topthe R8T séhedaled escate &s acdandamce eﬁith ﬂ&dse@ﬁi bpstetiona? Inode of
operation, the state transition trigger is implemented by an increase in a required QoS
level, and for the transition from the R-SCH scheduled state to the R-SCH autonomous
state in accordance with the third operational mode of operation, the state transition

trigger is implemented by a decrease in a required QoS level.
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