-1 - APPARATUS AND METHOD FOR CONTROLLI NG REVERSE RATE I N MOBI LE

COVMUNI CATI ON SYSTEM BACKGROUND OF THE INVENTION 5 1. Field of the

I nvention The present invention relates to an apparatus and a nethod for
controlling a reverse rate in a nobile communication system and nore
particularly to an apparatus and a nethod for limting a rate of a nobile
station to which an 10 autononous rate lcontrol is granted. 2. Description
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packet unit. A data rat y vary dependi ng
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packet. That is, the BTSBahKIGREOUNDaOF BHESINVENTION MSs. Such a
procedure of the BTS for determning and controlling data rates of the Mss

is called a "sche%ul i ngf" The BTS conducts the 20 schedul i ng based on

f eedback i nf or mait-iEagldtdTAhe ARYSIBION hereto from the MBs on the basis of
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i Ntl@ consigesRin®lk ratdcdi@olclrimedschene of the BTS for the reverse data
rates of the MSs is mainly classified into a fast scheduling schene and a

rate control (RC) schene. An MS operating with the fast scheduling schene
transmts a rat & DegodgtionesdayRelated Haf ng a present buffer state and
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20 scheduling based on feedback information transmitted thereto from the MSs on
the basis of information related to power of the MSs and quantity of data to be
transmitted from the MSs. That is, a scheduler of the BTS conducts the
scheduling by taking a load obtained from “rise of thermal (RoT)” or “signal to
noise ratio (SNR)” of MSs located in a service area of the BTS into consideration.
25 The control scheme of the BTS for the reverse data rates of the MSs is
mainly classified into a fast scheduling scheme and a rate control (RC) scheme.

An MS operating with the fast scheduling scheme transmits a rate request
message including a present buffer state and information about usable power of
the MS to the BTS. Upon receiving the rate request message from the MS, the

30 BTS transmits rate grant information to the MS by taking thermal noise, QoS of
the MS, and other relevant information into consideration so as to allow the MS
to transmit data with a maximum rate,

In the fast scheduling mode, the MS can transmit the rate request message
including a present buffer state and information about usable power of the MS to

35 the BTS, and the BTS can allocate a specific rate to the MS through grant
message information by taking a request of the MS and a load state of a cell into
consideration. _

The RC scheme of the BTS is classified into a DRC (dedicated rate
control) scheme and a CRC (common rate control} scheme depending on




The RC schene of the BTS irs classified into a DRC (dedicated rate control)
schenme and a CRC (common rate control) schene dependifng on -2- transm ssion
schenmes of control information. The BTS controlling the M5 using the DRC
schenme may transmt dedicated rate control information to each M5 | ocated
in the service area of the BTS, and the BTS controlling the M5 using the
CRC schenme may transmt comon rate control information to each MS located
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states can be transmitted to the MSs through a rate control bit (RCB) being one
bit in size. :

25 The DRC scheme of the BTS is classified into a full rate transition
scheme and a limited rate fransition scheme according to a transition degree of the
reverse data rate of the MS. '

According to the full rate transition scheme, the BTS controls the reverse
data rate of the MS without limiting a transition range of the data rate. In contrast,

30 according to the limited rate transition scheme, the BTS controls the reverse data
rate of the MS while limiting the transition range of the data rate within one step.

For example, if a set of the data rates includes 9.6kbps, 19.2kbps,
38.4kbps, 76.8kbps, 153.6kbps, and 307.2kbps, the number and specific value of
data rates included in the set of the data rates may vary depending on systems.

35 - According to the full rate transition scheme, one of the data rates included in the
data rate set can be determined as the data rate of the next packet of the MS by
means of the BTS. That is, according to the full rate transition scheme, the M3
transmitting data with a data rate of 9.6kbps can transmit the next packet with a
data rate of 307.2kbps at a time because the BTS allows the MS to transmit the



data rates included in the set of the data rates may vary dependi ng on
systens. 35 According to the full rate transition schene, one of the data
rates included in the data rate set can be determ ned as the data rate of
t he next packet of the M5 by neans of the BTS. That is, according to the
full rate transition scheme, the M5 transmtting data with a data rate of
9. 6kbps can transnit the next packet wirthr a data rate of 307.2kbps at a
tine because the BTS allows the MSto transnmt the -3- data with a
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transiti oprfluence upon other cells may significantly vary depending on the data rate o
the MS, so that serious channel variation of the MSs located in other cells may
25 occur, deteriorating the system, In addition, the limited rate transition scheme has
a disadvantage in that the BTS must determine the data rate of the MS within a
limited range. In contrast, the limited rate transition scheme may allow the BTS to
transmit the scheduling result to the MS by using one bit, so an overhead thereof
will be reduced. In addition, the limited rate transition scheme limits the transition
30 range of the data rate of the MS within one step, so variation of the interference
exerting an influence upon other cells is relatively reduced.
The BTS may set a maximum autonomous rate and a possibility of the
maximum autonomous rate with respect to a specific service for the MS in order
to reduce delay generated during the data rate control procedure. That is, if
35 service data which can be autonomously transmitted are generated, the MS can
transmit the data by selecting a predetermined data rate within a range of the
maximum autonomous rate allocated thereto, so it is possible to minimize the
delay. However, it is difficult to predict a point of time for the service data which
can be autonomously transmitted. For this reason, the BTS_ must reserve resources



30 range of the data rate of the M5 within one step, so variation of the
interference exerting an influence upon other cells is relatively reduced.
The BTS nay set a maxi mum aut ononous rate and a possibility of the maxi nmum
autononmous rate with respect to a specific service for the MSin order to
reduce del ay generated during the data rate control procedure. That is, if
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relation to the TPR is preset in a table so that the BTS and the MS may recognize
25 the relationship between the data rate of the reverse traffic channel and the TPR.
Thus, a control for the data rate of the MS is substantially identical to a control
for the TPR of the MS. In the following description, only a procedure of
controlling the data rate of the MS by means of the BTS will be described for the
purpose of convenience of explanation. However, as mentioned above, it is noted

30 that a control scheme of the present invention is also applicable when the BTS

controls the TPR instated of controlling the data rate of the MS.

‘A conventional MS used for autonomous transmission can transmit
reverse data with various data rates within the TPR allocated with a maximum
autonomous rate. The BTS transmits a grant message (hereinafter, referred to as

35 “Grant” Le., a control of reverse rate) to the MS in order to allow the MS to

transmit the data with a predetermined data rate lower than the maximum
autonomous rate, thereby limiting the maximum autonomous rate of the MS.
According to the pﬁor art, upon receiving the Grant from the BTS, the MS
transmits data with the predetermined data rate at a point of data transmission



Thus, a control for the data rate of the M5 is substantially identical to a
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reverse rate, wherein

25 “A” 1s a forward control channel for transmitting the Grant from the BTS
and “B” is a reverse packet data channel for transmitting data to the BTS. The
Grant is information related to the data rate lower than the maximum reverse
autonomous rate. When the BTS transmits the Grant to the MS at a point of T1 so
as to limit the maximum autonomous rate, the MS determines the Grant as a

30 temporal limitation signal for the data rate, so the MS allocates the data rate
corresponding to the Grant only at a point of T2, which is a first transmission time
for data. That is, the data rate lower than the maximum autonomous rate is
allocated based on the Grant only at a first slot receiving the Grant. In this case, if
the new service or the MS having a higher priority continuously requires the

35 resources, the Grant must be continuously transmitted so as to limit the
autonomous rate. That is, , the BTS transmits the Grant to the MS in each point of
transmission time (T1 to T4) in order to limit the autonomous rate. Accordingly,
the grant channels become complicated, thereby causing a forward oeverhead. For
this reason, it 1s difficult to easily control the reverse rate.
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the service data are not generated. FIG IAis a diagramillustrating a
conventional nmethod of controlling a reverse rate, wherein 25 "A" is a
forward control channel for transmtting the Gcant fromthe BTS and "B" is
a reverse packet data channel for transmtting data to the BTS. The G ant
is information related to the data rate | ower than the maxi numreverse

aut ononmous rate. \Wen the BTS transmits®he Grant to the M5 at a point of
Ti so as to limt the maxipum autononous rate, the M5 determ nes the G ant
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in order 6™ PPVHFE thﬁéenerfti:@ﬂ%ﬁcl@oafe@@ﬂlﬁ@un@%gﬂcsy§tembﬁn¢1éd@r’s@ Eh"fé‘fa
Anot her olapéche BS4.he present invention is to provide an apparatus and a
met hod for allocating sufficient resources to new services or users having
a higher 10 priority for services by fast |[imting a maxi nrum data rate of

MBd) to which an aut oRIWOLE DESGRHP §MQEH’[HEIDR§&\MHIG$M when the users

request services or new services are generated in a nobile comuni cation

systemincl udin 1S an BRI EF DE PT ON OF. THE DRAW NGS
The above . and o?ﬁgr%’) jeélpg @@55‘%%% ’aﬁ%%ﬁéaﬂ?iﬁ'aﬂ ageh P fy s BRESCD

i nvent i oninantiopevitbbe rapisarpmarett fomt the follordng r@taibftdadfw@apdesdﬂkém iron
taken in cegjuneh vdth metébcbhg;aayﬁfgrm%@g ifneicRgs, in which: 20 FIG 1A

I'spg diagramiligstratifg a dcl:a%rna\{r%ngllh?sr%raaltm%ataa C%B\G}Q%t%r? 7 dfa transmission

procedure of an MS based on reverse rate control information;

FIG. 1B is a diagram illustrating a data transmission procedure of an MS
based on reverse rate control information according to one embodiment of the
present invention;

FIG. 2 is a block diagram illustrating a structure of a reverse rate control
system according to the preferred embodiment of the present invention;

FIG. 3 is a flowchart illustrating an operation of a BTS performing a
method of controlling a reverse rate according to the preferred embodiment of the

‘present invention; _

30 FIG. 4 is a flowchart illustrating an operation of an MS performing a
method of controlling a reverse rate according to the preferred embodiment of the
present invention;

FIG. 5 1s a flowchart illustrating an operation of an MS receiving a
forward control channel; and

35 FIG. 6 is a flowchart illustrating a procedure for transmitting reverse data
in an MS.
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DETAILED DESCRIPTION OF THE PREF ERRED EMBODIMENT



procedure of an M5 based on reverse rate control inforimation; FIG 113 is a
diagramillustrating a data transm ssion procedure of an M5 based on
reverse rate control information according to one enbodi ment of the

present invention; 25 FIG 2 is a block diagramillustrating a structure of
a reverse rate control systemaccording to the preferred enbodi ment of the
present invention; FIG 3 is a flowhart/-illustrating an operation of a BTS

performng a nethod of controlling a reverse rate according to the
preferred enbodierenmafth, tivefermde seritodimeentst iodnthe3Qréde@t #viestian f ivachar t

illustrati ti a p ] : t I a
reverse ra&gcgﬁg%cgfﬁl{tﬂglr%rt fe gore Sr?é%&éﬁ%‘g‘g}’%ﬁﬁ@ %'? 'th g}%%s%ﬁ? wlﬁ@
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recei vi ng iacorporated teeantwol be haminet; waad iSmak! eak® the sabjebomwabar bf the
illustrati qur r transmtting reverse data in an MS. DETAI LED
DESCRI PTI éi?fgs t%@%ﬂﬁ%ﬁiﬁ%ﬁ EMBODI MENT -7- Hereinafter, preferred |

embodi ments of tIHE prewEAnveriasnisi Grecigd 1o appatelis mnBadmethas fasfadlpedErs t o

'([j he a_CC;)_rfIQaffYc%i&%: @Fs@m;d&g%? net Miﬁic‘)‘e@'o'r?i_%fsghatnﬁﬁg%rlﬁi@hbloﬁﬁoﬁt}?ﬁ%raéﬁkﬁdgs -
escriptiqn QU unctions and configurati ons _incofporated.herein w
be omtte ywﬁ%srfi ﬂfn\?ﬁﬁ§ %%gxgﬂ@nsgﬁfae(g?tengf t e ot HaC %e?emm?lﬁv%ti on
uncl ear. TBHONPMREENtrangmsatonoeorteldsrgrenied, vdieapthar srens remgsasenEtaesdor or

al ligcat i ngewssrl ek ant g&%@%&%atﬂoﬂﬁ&" OMLERALBA s?§1%h§ imaving ARTgher
y fast limting a maxi num data rate of One or nore

priority for ﬁeMéces
MSs, to \Mzﬁléﬁ % Soiutonom)u_s transm ssion control is granted, when the
users request sdihei e, “Bersk@muell isenvi desciar ® Jendre dbeohtifersistrobs.l eln

conmuni Catcbﬁt&‘as%yﬁhg%ia{Bgn%ghﬂ?&n%erﬁé@oda@t% WEn MBSt tgéirégnmiﬁ%{gﬁawézﬁﬂce"

is used herein t €eno ant SiI stence. contyrast t he .
convent i oﬁsw%tetﬁ‘é MIf B8 FHEQIHIROWS r%ﬁ@%h@%ﬁiﬁw ¥iigo e‘@%ﬁ (BraRBiknt | y

lidbt an st Granpuscluding Bérsidtendvbbhity ofl dawi gy idhe B8 tae townsthdn 1% t he
Grant inc | rsistence bits of data having a data rate |ower than the
aut onomué%tegﬁ%@élm s a diagramillustrating a nethod of controlling
a reverse rate FddcbBdisng diagramellBispaiingenmeashod pé GonEedimg AnirdRESEoRIe The

BTS' t r ansaedcgdirzeto one embodiment of the present invention. The BTS transmits the
Grant and Persistence bits to the MS at a point of T1, so that the MS can select an
20 autonomous rate within predetermined usable reverse resources based on the
Grant if a new Grant is not received in the MS. Accordingly, in contrast to the
control method shown in FIG. 1A, the control method shown in FIG. 1B does not
require for continuously transmitting the Grant.
FIG. 2 is a block diagram a structure of a mobile communication system
25 according to the preferred embodiment of the present invention.
A control channel for transmitting rate control information and an R-
. PDCH (reverse packet data channel) for transmitting reverse data are formed
between the BTS 100 and the MS 200.
The BTS 100 includes a scheduler 110 so as to allocate the reverse packet
30 data channel through the control channel and to create and transmit a message
indicating a data rate and Persistence of data. The scheduler 110 performs the
scheduling based on buffer sizes transmitted thereto from MSs and quantity of
~data and channel state information transmitted to the BTS from the MSs, thereby
_ setting the Grant to be transmitted to the MSs. That is, the scheduler 110 performs
35 a calculation through a predetermined algorithm by using the buffer sizes of the
MSs, quantity of data and channel state information, thereby obtaining a priority
order between the MSs in order to allow the MSs to transmit data according to the
priority order thereof. '
Herein, an autonomous rate control is granted to the MS 200 and the



G ant and Persistence bits to the M5 at a point of Ti, so that the M5 can
sel ect an 20 autononous rate within predeterm ned usabl e reverse resources
based on the Gant if a new Gant is not received in the Ms. Accordingly,
in contrast to the control nethod shown in FIG 1A the control nethod
shown in FIG 113 does not require for continuously transmtting the
Gant. FIG 2 is a block diagrama struét-ure of a nobile comunication
system 25 according to the preferred enbodi ment of the present invention.
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i nventionp Op7! [ g section 210 receives the Grant for
limting tﬁ}e?sgar?%non’oﬂ{sae@gt%c ransmtted fromthe BTSdéé’ 0, Persistence bit
12

andVan RCB (rat & B8RsMHTCIHIEMOry hel A ah storRcitulgast Byp ¥t issBace R
i nformati dreréiar Thee this200er hicmortyhe 1 & @Itgotsnﬂwanﬁzﬁd anforn@tionecadatedr 10 or
0

the M6 200, 640y d6 HdHAG Qbred®! eﬁé 8 R E8nd SR 81, In addition, the

transmitter memory 214 outputs quantity of data forming coded packets to a

signal transmitting section 215 according to control information of the. coded

25 packets outputted from the controller 211. The signal transmitting section 215

codes the data transmitted thereto from the transmitter memory 214 based on the

control signal, which is transmitted to the signal transmitting section 215 from the

controller 211, and selects the coded data having a size corresponding to the

control signal. The selected data are transmitted to the BTS through a reverse

30 packet data channel with a data rate and transmission power determined by the
controtler 211.

Hereinafter, an operation of the controller 211 will be described in detail.

The controller 211 receives the Grant including the Persistence bit. At this time, if

the Grant including the Persistence bit represents the data rate lower than a

35  predetermined maximum autonomous rate, the data rate is determined as a

maximum reverse usable resource (maximum rate) of the MS, so that a data rate

identical to or lower than the maximum reverse usable resource is selected. In

addmon if the controller 211 receives the RCB after receiving the Grant

including the Persistence bit, the controller does not vary the maximum reverse



15 receiving section 210 transmts the received information to the
controller 211. Thus, the controller 211 stores the G ant, the persistence
bit and the RCB in a TPR nenory 212. The TPR nmenory 212 includes an area
for storing at |east one value of a TPR t-able, and an area for storing
information related to the Grant, the Persistence bit, and the RCB. 20
Atransmitter nmenory 214 can store at |ledst two different service data
therein. The transmtter menory 214 outputs data and information related to
quantity ofsableratateesiputhedized TRR) beswdron the RO, eodtthen,| the c2htrollen211

addi tion, dibgoatdsane 'R@Be{-lo%%f Xf %40091%0?%%3199%%3\’3 H‘fsw@aﬁt f R, er

coded packets to a transm ttin according to control
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be descri Bed#nin detail. The controller 211 receives the Grant i ncI udi ng
t hej(Per si st ence Aidorditie Whﬁot‘hhfr%mﬁofdlmbﬂteo@tl@é‘ rédagt v Mo @vEgipitRd ence

bit repre ts e ed Xi,mum

aut onoﬁnuzﬁs Iiegewteﬁgﬁﬁaq’ %é’i“gug‘%@ g@tag?rﬁsiwep@?g Hﬁﬁ?‘ﬂﬂ?ﬁ r%vg?téeraﬁ%abl e
resource (leraxf them thet piedefermivecdVBla xsoutthatveascdattanoators ratenhd oalximonor
R e R il e o R
the. Por of STERENTE £0 tra REE BRI tha B Sbes Homeysig O HE LR Mo R valSel - o

usdsl e resbbaiM® (aut horized TPR) based on the RCB, and then, the control I er

211 di d t |
Grant, whioh s ACRAe, PRI, i chto ol R qg{éii;jg o O iR han

the rever§8n%‘t‘%‘ﬁ6m§y5t?@t1@“%1 ‘?%%‘fes%ﬂlfé%l‘é qdsinydegait Willsed on
“the new GrefietenceftotfiGsnguwhi@ught7.5 i ndi cates that it is necessary to

al locate a greahﬁllfg‘?qg%1§$w5ﬁ§9l1'1{h%§1satﬁf%c§%tﬂ(9d to'.?%on&%ﬁﬁfi&e%%&%%&ﬁ

rat the.contrQ
@5ng t hé Ao dihk @chf&léﬁjﬂ‘éége iprelresnanbedimendrolahg pISECHaNMADHON. rlélver se

aut onomouFIGaBeitiis Beimed thixeMxve-wigohithoedveat aut@iendusrdiedobtrol e
G ant. 10%99&,%@%&?@@&% Q&Qi&%ggigwé qus.t he present invention, even if
the The BTS checks a reverse load during the scheduling when new services
are generated or when it is necessary to check the reverse load, thereby
25 determining whether the reverse autonomous rate must be limited (step 300). If it
is determined in step 300 that the reverse autonomous rate must be limited, the
BTS checks whether the limitation for the reverse autonomous rate must be
continued (step 310). If it is determined in step 310 that the limitation for the
reverse autonomous rate must be continued, the BTS creates Persistence bit (=1)
30 for limiting the reverse rate and transmits the Persistence bit to the MS- through
the control channel. However, it is determined in step 310 that the limitation for
the reverse autonomous rate is not necessary, the BTS creates a Grant for
temporarily limiting the reverse rate and a Persistence bit (=0} for stopping the
limitation for the reverse autonomous rate, and sends the Grant and the
35 Persistence bit (=0) to the MS. |
FIG. 4 is a flowchart illustrating a method of controlling the reverse rate
in the MS according to the preferred embodiment of the present invention.
The MS checks whether the Grant of the BTS is received therein (step
400). If it is determined in step 400 that the Grant is received in the MS, the MS



M5 receives the Gant including the Persistence bit (=1) granting the data
rate |ower than the predeterm ned maxi nrum reverse autononous rate, the
maxi num reverse usabl e resource (authorized TPR) can be changed based on
the RCB transmitted to the M5 fromthe BTS so as to increase or decrease
the data rate of 15 the MS. Hereinafter, a nethod of controlling the
reverse rate in the nobile conmunicati ersystem havi ng the above structure

will be descrjbed in detail wt reference to FIGs, throygh 7. FIG 3 is
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In order to limit the autonomous rate of the MS, the BTS may transmit
the Persistence bit (=1) granting the data rate lower than the maximum
autonomous rate together with the Grant. Upon receiving the Persistence bit (=1)
and the Grant, the MS applies the RCB in steps 470 and 475 only when a
condition of step 460 is satisfied. However, since the MS sets the authorized TPR
lower than the maximum autonomous rate at a point of receiving the Persistence
bit (=1) and the Grant in steps 420 and 425, the MS selects the data rate lower
30 than the maximum autonomous rate when transmitting data. In this case, the
condition of step 460 is not satisfied so that the MS does not apply the RCB.
Therefore, the MS receiving the Persistence bit (==1) and the Grant for limiting the
autonomous rate maintains quantity of usable resources (authorized TPR) in a

limited level before the MS receives the next Grant.
35 According to another embodiment of the present invention, even if the
MS receives the Grant including the Persistence bit (=1) for granting the data rate.
lower than the predetermined maximum reverse autonomous rate, the maximum
reverse usable resource (authorized TPR) can be changed based on the RCB
transmitted to the MS from the BTS so as to increase or decrease the data rate of

o
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equal to "0", the controller 211 sets the current Persistence to "FALSE"
(step 430) and sets the authorized TPR as a TPR for a ‘granted rate (step
435). In the neantine, if it is determned in step 400 that the Gant is
not 10 received in the M5 the M checks the current Persistence (step
440). If the current Persistence is set to "FALSE', the M sets the
authorized TPRto a maxi mumreverse aulbronous rate (step 450). In
addition, when a call connection is realized between the M5 and the BTS,
the VB set@et¥8. current Persistence to RESET_PERSI STENCE (step 455), which
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t he MS detthe mamesiunhattonbmiesanes the RCB (step 470), so the MS appl | es
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M5 appl i es, éﬂg r{r5 steps 470 and 475 only when a condition of step 460
is satisfie ‘—bvveve since the MsS sets the authorized TPR | ower than t he
maxi mum aut ononBuS: Patsed Alovechasi Hiusemiingcei opargtiohe PéesVist msew inisuck 1)
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e cor arhtperied ERR s lofsts APk TS Gray s AT Ty SER ST By A L3E e
M5 recei vetatt bé tiG amtrennBensditenget (seepPet®) éf grisalebirmiped Jin stap Hratitat tge t he
data rat equitopRn TIRNs UG PIAGELRC BAGHIRXLIBIDHGKCTIR. A RoTRuSSIEal

(hegment il Ceversesseal S cetuneey KeUio L P Coh b et baser
decrease nhe miatarequedof so 1the M8 MBs the audeorized tEPROt@r thiey ndxmniint he
aut onomuguiRbmdls TR (Mep $319. Bh%t &62%he MS receiving the Grant Persistence and
the Grant for controlling the autonomous rate maintains the limited resources
without resetting a value of the authorized TPR to a value corresponding to the
25 autonomous rate due to the Grant Persistence when the authorized TPR has been
set to a value lower than the maximum autonomous rate. However, the MS
receiving the Grant with the “FALSE” state of the current Persistence for
controlling the autonomous rate resets the authorized TPR to a value
corresponding to the maximum autonomous rate. Then, the next steps are
30 normally carried out without limiting the autonomous rate.
If it is determined in step 500 that there are data being currently
transmitted, the MS checks whether the number of transmission times reaches a
maximum retransmission number (step 530). In addition, if it is determined in
step 530 that the number of transmission times reaches the maximum
35 retransmission number, the MS releases the reverse channel (step 540), and
performs a procedure for controlling the data rate identical to the rate control
procedure described with reference to FIG. 4 (step 550).
In the meantime, if it is determined in step 530 that the number of
transmission times does not reach the maximum retransmission number, the MS



transmt the Gant, which grants the data rate | ower than the maxi num
autononous rate of the Ms. Upon receiving the G ant, the M5 resets the 5
aut hori zed TPR to the maxi mum aut ononous TPR t hrough steps 440 and 450
based on the RCB. Then, the next steps are normally carried out w thout
limting the maxi mum autononous rate. The MS transmtting data in a
reverse direction nust continuously chekk- the forward control channels,
such as an F- ACKCH (forward acknow edge 10 channel), an F-GCH (forward
grant charehetlys aviwther AEHCOH (horGwant 1s aeecivedrihersin c(ht@pnéﬁ@) Fiie BISs a
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must update the authorized TPR. Thus, the MS checks whether the actual data
rate and the EP size are less than the data rate corresponding to the max_index
25 (step 640). If it is determined in step 640 that the actual data rate and the EP size
are less than the data rate corresponding to the max_index, the MS selects a larger
one from the TPR corresponding to the EP and the maximum autonomous rate
and resets the authorized TPR to a smaller one selected from the larger one and
the authorized TPR. However, if the actual data rate and the EP size are not less
30 than the data rate corresponding to the max_index, the current authorized_TPR 1s
maintained.

According to another embodiment of the present invention, if a lower
authorized TPR is required by the BTS, the MS resets the authorized TPR by
selecting a minimum value from a value of the resources (Ti[k]) corresponding to

35 the EP, a value of MAX_AUTO_TPR according to the maximum autonomous
rate, and a value of the authorized TPR in step 650.

Upon receiving the Grant for limiting the maximum reverse autonomous
rate and the Grant Persistence bit, the MS sets the authorized TPR to a value less
than a value of the reverse autonomous rate. Therefore, it is possible to constantly



transm ssion tines does not reach the maxi num retransm ssion nunber, the M
12- checks whether ACK or the Grant is received therein (step 560). If the
M5 receives the ACK or the Grant therein in step 560, the MS determ nes
that current data are properly transmtted to the BTS, so the M5 rel eases
the reverse channel (step 570). In addition, the M5 perfornms a procedure
for controlling the data rate 5 |dentltb¥'to the rate control procedure
described with reference 4 (s 580). The MS having data to b
transmitt etftithe amﬂym@e’fglﬁf é’bﬁie@nég(gtgé’r m%&dxgwurrhévmow%v&t@ #33%b8iat a
rftlt e w tgl ﬂmaeﬁaﬁgm zaith@ﬁ&dé\?@mm&aﬁté;yrmmm%anm ch are currently

all ocated to the it g e
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ererri
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I n addi t ioerhedde wisns dlcevsers arequesti sedeices viri oewi serwmxdrmgﬁrwaata riat @ used
for the lﬁn@bméw%mlw%r(%ttaﬁﬁhaﬁam?& BBt endeOMSsThe max index is

conputed such t t T ess an,or e hor.i zed TPR
coppespondlng to H¥nFBWHﬂPPJWm BE@?@QH“@rgﬁgﬁﬁﬁcﬂhgi‘@ﬁgﬂpgﬁen%ﬁl
sel¥rts a aedbhm @c&fenadrﬁgnbmﬁlmeasx)dmasf (Tfik]Ye usdatsfood bhéhaet dalled in

transm ssi¢ n i4N o S C acket
(EP) (StepH@z%?Qh vé cﬁgﬂ o SRR d ﬁaﬂl H@{ bé P%&?g gggﬁmPan o

ex, | ecte t
equal to td7E2H{h o ShF PR c@ﬁr%@ﬁ@h’% tffs Pricaliin tnes RS on!he BEEPIED {1 om
t he base sfiatison. And thereby transmtting data with the correspondi ng
data rate and EP size (step 630). After transmtting data, the M5 nust
update the authorized TPR Thus, the M5 checks whether the actual data
rate and the EP size are less than the data rate corresponding to the max -
index 25 (step 640). If it is determned in step 640 that the actual data
rate and the EP size are less than the data rate corresponding to the
max_i ndex, the MS selects a larger one fromthe TPR corresponding to the
EP and the maxi mum autononous rate and resets the authorized _TPR to a
smal l er one selected fromthe larger one and the authorized TPR However,
if the actual data rate and the EP size are not |less 30 than the data rate
corresponding to the max index, the current authorized TPR is nmaintained.
Accordi ng to anot her enbodi nent of the present invention, if a | ower
authorized TPR is required by the BTS, the M5 resets the authorized TPR by
selecting a mnimum value froma value of the resources (Ti[k])
corresponding to



35 the EP, a value of MAX AUTO TPR accordi ng to the maxi num aut ononous
rate, and a value of the authorized TPR in step 650. Upon receiving the
Grant for limting the maxi numreverse autononous rate and the G ant
Persi stence bit, the M5 sets the authorized TPRto a value less than a
val ue of the reverse autononous rate. Therefore, it is possible to
constantly 13 set the authorized _TPR i4h-step 650, so the nmaxi mum
autononous rate may be linmited if the authorized TPRis not reset by the

new G ant ' WRATdSCLdMERYS:; the present invention can allocate

sufficient resources to new services or users having a higher pri ority for
services by fast t he Xi mum data at e of

it onomous. t r andrianfof AE eon e I BAPLSE dldo oot i vy Grdeh
channel s aridchauscampbihett coneoltingowerduanombes ratmeoﬁst«hesME‘gqthesmad;}mdn ces
or W ser, hﬁﬁ& ed in a nobile conmunication system i ncl udi ng
the@ETS ar%S hellﬁéﬁl%gﬁthe i nventi on has been shown afn SCI’I bed with
reference to  16CHIMAME PHBRB{IPB OB ABBHFRAHONP RIS JRLe Gl

under st ood by thmslemstkmlgl adformatione tdted hat  shar |1nnﬁa1¢dmangﬁs tha E@rmeand

detail may, PR d f pe of
t he inven on a fLr g)f 1'}%lt ﬁ\ggatand gﬁgﬁhht{@n fn%f@a%%% WF%@@%KSQI\%D | S:
1. A met hé@aon ﬁﬂ %Fq"f%ﬁf %}itPEQ@Pgér%iﬁtt@ﬁ]é‘ﬁM% rate in a base station

whil¢h i s capable of controlling an autononous rate of the M5, the nethod 5

comprising the st eps. eS8t L LGNS S| CMLYT Q0,181 Inf eNRRARAY ggoToUS

rate of an M5, an § raRSt Ing in ion for
the rever é@ntlaattbmwgc pafoaogous atenss faﬁd\dﬁrﬁilﬂwmmod% drasimingeverse

per si st endetaokith faerevbts@ah@éﬂcﬁﬂoﬁé)faté Nev#raneh SEnauhanemusnomad & fag.t he MS.
10 2. The nethod as clained in Claim1, wherein the |nformat|on for

limting the reverse autononous rate of the M5 allows the M5 to transmt

redérse data wit hlhke rmesibpdeanlanmibis Chim [lowehereianhe imbodmmien for
aut onomuazﬁlahg thé%v?ersJ hetomBiRd Bk 6f RS jsNeficabifed byWBRSHA:d TOR
|nformatlgﬁt k) Pﬁ\gg the reverse autononous rate of 'the M5 is
represent ﬁ@ I HBF )TPR (Traffic to Pilot Ratio). 4. The nethod as
claimed in daim3, wherein a value of the authorized
4. The method as claimed in Claim 3, wherein a value of the authorized
20 TPR is equal to or less than a maximum autonomous TPR(MAX_AUTO _TPR).

5. An apparatus for controlling a reverse autonomous rate in a base
station which 1s capable of controlling an autonomous rate of the MS, the
apparatus comprising :

25 a scheduler determining a limitation for a reverse autonomous rate of a
mobile station and transmitting information related to the limitation for the
reverse autonomous rate of the mobile station and information indicating
" persistence of the limitation for the reverse autonomous rate to the mobile station.

30 6. The apparatus as claimed in Claim 5, wherein the information for
limiting the reverse autonomous rate of the MS allows the mobile station to
transmit reverse data with a reverse autonomous rate lower than a maximum
autonomous rate.

35 7. The apparatus as claimed in Claim 5, wherein the information for
limiting the reverse autonomous rate of the MS is represented by authonzed TPR

(Traffic to Pilot Ratlo)

8. The apparatus as claimed in Claim 7, wherein a value of the authorized



20 TPR is equal to or less than a maxi num aut ononous TPR( MAX_AUTO TPR ).

5. An apparatus for controlling a reverse autononous rate in a base station
whi ch is capable of controlling an autononous rate of the Ms, the
apparatus conprising : 25 a scheduler determining a limtation for a
reverse autononous rate of a nobile station and transmtting information
related to the limitation for the reverse autononous rate of the nobile
station and information indicating persistence of the limtation for the
reverse avtifhéneysl taoe less thirea mdximans aetonomouB O BR(MAX appdiut TRR as
claimed in aimb5, wherein the information for |imting the reverse

aut ononous rate ,of, t he |l ows the nobile statio transm.t reverse
it o wi th a revdr < HERBROSTEALTE Gus oraiis Magi il JBOBH IO at .
35 7. The vdpphriatepalds of aimediting Ghai autbnomoesk), nhe mecthod eometrising fio
limsting thegrgverse autononous rate of the M5 is represented by authorized
TPR (Traftrc to Pi.lot Rati0) q g paratus as clainmed in Claim?7,
wherein a val ue '¢fCIYHE a&htﬁ@ﬁ?%@?ﬁ rejaled tpR 1B EEEA) FOF & B eIsE M QIAR0ES
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dat a aut ononous npri si Ng eps of: receiving, an
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reverse autonom)us rate according to the information indicating
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st ation e.ne r ep of
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| i APt at i oA EBerse BBitengrgoes setcanll omoinls stativa witilaamobhfdramasivat jetatediioid  an

i nformati gexirliatfd atQvé next data rate arrives. 11. The nethod as cl ai ned
in daim9, further conprising a step of changing the reverse autononous

rate of the M5 according to.a rate control 20 information when the rate
control informall.ofhesmeduel vedlaitd TheClrenhhdd fathed admpdising @ stem &

further commidisd QHetﬁé‘?feﬁ%eﬁﬁg%moﬁE‘%Kﬁ' 89 PE'MSLERGEISS 18 £UYhfeeBbntrol

aut ononous .r at e oes recei ve
5(? information when tﬁe rate contropmformatlon Is received.

12. The method as claimed in Claim 9, further comprising the steps of
checking persistence of a current autonomous rate when the MS does not receive
the information related to the autonomous rate of the MS, and selecting a data rate

25 lower than the maximum autonomous rate when transmitting data if the

' persistence of the current autonomous rate is set and quantity of resources
recently used for transmitting the data in a reverse dlrectlon is identical to or less
than the maximum autonomous rate.

30 13. The method as claimed in Claim 12, further comprising a step of

increasing or decreasing a size of maximum reverse usable resources based on an
rate control bit(RCB) transmitted to the at least one MS from the BTS.

14, The method as claimed in Claim 9, further comprising the steps of

35 checking persistence of a current autonomous rate when the at least one MS do

not receive the information related to the autonomous rate of the MS, and

applying the RCB to current reverse usable resources if quantity of resources

lately used for transmitting the data in a reverse direction is larger than the
maximum autonomous rate.



the information related to the autononous rate of the MS, and selecting a
data rate 25 | ower than the maxi num autononous rate when transmtting data
if the persistence of the current autononous rate is set and quantity of
resources recently used for transmtting the,data in a reverse direction
is identical to or less than the maxi num autononous rate. 30 13. The
nmethod as clainmed in Claim12, further € ﬁ'pHSl ng a step of increasing or
decreasing a si zeggf maxi mum r verseéqLiﬁabl e resources qt;arﬁ?ed on an rate

control bit(ROB) i1 niRRAES 3OF AR TRE ATEVERE THIS G Gifh tha TEREIe stalione
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| ar ger thanrg e maxi num aut ononous rate. 16- 15. A apparatus for

control ling reverse rate of data in a nobile station which is capabl e of
transmtting datad atnmdredlesufiry detemarinpgamdietierc npr insicagpary atos ipgrsadtently

receiver fogafRgal thad] 11%”ta’t18f10'fc5iatthé’ ”rerv%l‘s%t et tdRmaud i aafcb&ralﬁgrtoa the
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station; aatt @ thomnolild statibnr det ermi ni ng whether it is necessary to
per si stently maintain the limtation for the reverse autononous rate

according to the or mat.i.on i ndi catin rsistence_of the I[imtation for
t he reverse autorﬂcdmnh%“ ”F%{%l té“?ﬂedsn‘ollﬁgmg‘?éﬂa \t ?gLGWh‘?F?é“ BiABUEST i on
as cl ai med disre@hmmismail Sratevvemédioh iierneatidn o hear thedlcﬁneg@lledmgaveatthepm rol
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after receiving infor mail on cat| persisten autononous rate
limtati on.2UiGHOTRRS TAkE lrrétaﬁoéltl on as claimed in daim15, wherein the
controller increases or decreases the data rate of the nobile station
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18. A method of setting an authorized TPR

used in controlling a reverse rate of data in a mobile station (MS)

capable of autonomously transmitting a packet data, the method comprising the
steps of:

recelving an information corresponding to an authorized TPR from a base
station;

selecting a TPR less than or equal to the authorized TPR;

determining a maximum one of a maximum autonomous TPR and the
selected TPR; and

setting the authorized TPR to a minimum one of the authorized TPR and
the maximum one.

19. The method as claimed in Claim 18, further comprising a step of
determining a TPR table used for transmitting data.

20. The method as claimed in Claim 18, further comprising a step of
computing a max index such that the TPR is less than or equal to the authorized
TPR corresponding to the information received from the base station.



steps of receiving an information corresponding to an authorized TPR from a
base station; selecting a TPR | ess than or equal to the authorized TPR
determ ning a nmaxi rum one of a maxi mum aut ononobus TPR and the sel ected
TPR, and setting the authorized TPR to a m nimum one of the authorized TPR
and the maxi numone. 19. The nethod as ﬁ' aimed in Caim218, further
conprising a step of determning a TPR'tgb“I e used for transmtting data.
20. The nmethod as.¢l giyned i,n Caim.18,, further conprising a step of
ot ng s Ao M e b i CI0EE S TR “GathaR i aCttep of
aut hori zed sdlpRiegerndagondiclytha thhd Rlhiolesathanor eqedlviedtht ramhdrive dSERR
station. -1¢, i i i er conprising a
step of sel gggrigs:]pgon-aﬁr'i}?«% %@qggﬁa{%ﬁgﬁ@? gbcﬁllﬁtgn?'g{% %%Sse s{tﬁ%ﬂ?or equal to the
aut hori zed TPR corresponding to the informati on received fromthe base
station. 22. The E2tTenashed ai clatnéd iilCCRim 21, whbeietie ddieraieligs Sepiand

Tect than i hc payel EORPPIBAL B ook IReh TAERANSRNGHE (LRI S hedFbR,

data is tra tted in a packet size corresponding to the index used in

actual transm ssion of data. 24. The nethod as clainmed in Cl aim 18, wherein
the authorized TP rrespondi ng.to . t.he.infarmt,ion. recei.ved fromithe base
station is |ess than ?m‘%@ ps F%@ﬁgl e(;lia}m?glad’i’lb‘?m%g%taﬂ’%a@m& A TPR)

of the MS. p®Kkerpige potisspbrbing tatireiddex ugtdimud8al trvemeissioa afelagr.se packet
data are transmtted through a reverse packet data channel with the

sel ected TPR 26.,The, nethod.as clained in, Caim18, wherein the i mum
aut.onomous TPR (l\%(hﬁ’ﬂﬁ'ﬁlﬁ{g%i bf C#H@%ni @@%ﬁg]ea‘ﬁt%?lauaw é“@lpb‘ﬁ‘g(?ﬁfgy

27. The netdtotesasndingi toethd mfGmation 8cconhat éiom tthe btast ktaticrets ERR than or
changed ac 1 ] i r b } ) he M5 from
the BS. 2gé.?ﬁ%Lﬂgi:p)ﬁgg?%l&gh?oa?@ﬁc{lﬁéﬁgﬁgﬁ (%%%%gg?}—'sllg&tggtgbﬁﬁgbont rolling

a reverse rate of data.in a nobile station (M5) capable of autononously
transmtting a patkdthedatthodtdse]aippal iat Okiorf vlsdragy a sevieesepacket datapred t o

recei ve an B ARt d Sttol BR af e 9P0s pRERG BtAthAhel vAllfthe selected TPR.

26. The method as claimed in Claim 18, wherein the maximum
autonomous TPR (MAX AUTO _TPR) of the MS is changed through a signaling.

27. The method as claimed in Claim 18, wherein the authorized TPR is

changed according to a rate control information transmitted to the MS from the
BS.

28. An apparatus for setting an authorized TPR
used in controlling a reverse rate of data in a mobile station (MS)
capable of autonomously transmitting a packet data, the apparatus comprising:
a receiver adapted to receive an authorized TPR from a base station ; and
a controller adapted to select a TPR less than or equal to the authorized
TPR and determine a maximum one of a maximum autonomous TPR and the
selected TPR and set the authorized TPR to a minimum one of the authorized
TPR and the maximum one.

29. The apparatus as claimed in Claim 28, further comprising a TPR
memory for storing a TPR table used for transmitting data.

30. The apparatus as claimed in Claim 28, wherein the controller
computes a max index such that the TPR is less than or equal to the authorized
TPR corresponding to the information received form the base station.



a controller adapted to select a TPR |l ess than or equal to the authorized
TPR and determ ne a maxi num one of a maxi num aut ononous TPR and the

sel ected TPR and set the authorized TPR to a mininum one of the authorized
TPR and t he maxi mum one. 29. The apparatus as clained in Caim28, further
conprising a TPR nmenory for storing a TPR table used for transmtting
data. 30. The apparatus as clained in Cl&rm 28, wherein the controller
conputes a max index such that the TPR is_less than qor equal tqQ th

aut hori zed TPR Qbrfléf’sﬁaﬁamﬁﬁ@ %SOCr]m@e HE 6% PBnwheean vbe Cf)B?fﬁﬁ%%ﬁ%%e
stati Olni -dB-in@dx stied apnariat UPRasiscleab nédni or Q@}am @O,thammdmirzddhla“PR ]
controller,.se : i ) | than or equal to the
aut hori zedcﬁjﬁ%%%}rngggggg?i rcl)g ggo{lﬁggql.‘tﬁ otr‘orr‘a |h§ﬁoar8§§§altl\9§d formthe base
station. 5 32. The apparatus as clained in Caim31, wherein the controller

setssthe authorizethelifipdrhtuk g JA188M inSCla@®S3 L RaRerthiethFeontRiliex setd3he The
erei.n the. further conprises a

appar at us as, cl-ai i.9..Claim28
t r ansni ttearﬁla%fé% Gxergggd?tﬂ?eamtls ISy A S PRS RS ng to the index used 10
in transm ssion of data. 34. The apparatus as clainmed in C aim28, wherein

the authorized TR TRO'4BPANSI Y claPmbheid TanARS 8 O HRGRI ¥RAMOr Mg base
station is |ess t% or .e?ugl tg t he maxi mautono(?rr_gys TPI%i(.I\/IéX AUTCP_TPR)
of the MB.COMEPTESS SRSty AHARICE L0 HRESTRER {412 CORCRP PEIMGAR F HAPR&SC

recHl ver rieceframesnissioa ofeddtaium aut ononous TPR (MAX_AUTO TPR) through a

signaling. 36. The apparatus as clainmed in Claim 28, wherein the controller

changes 20 the authorized TPR according to a rate contr.ol comman
t rangm' tted to t"an%e APRPHAUS 7S ggﬁned 119 Claim 28, whei'elnn the aut?xorlzec? TPR

corresponding to the information received form the base station is less than or
equal to the maximum autonomous TPR (MAX _AUTO _TPR) of the MS.

15
35. The apparatus as claimed in Claim 28, wherein the receiver receives
the maximum autonomous TPR (MAX_AUTO_TPR) through a signaling.

36. The apparatus as claimed in Claim 28, wherein the controller changes
20 ‘the authorized TPR according to a rate control command transmitted to the MS
from the BS.



