-1 APPARATUS AND METHOD FOR CONTROLLI NG REVERSE RATE IN MBI 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 control is granted. 2. Description
of the Related Art In a conventional nobile comunication system a reverse
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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 scheme of the BTS is classified into a DRC (dedicated rate control)
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of the MS or the TPR. Such an information related to the “Busy” and “Not Busy”
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 transition 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 MS
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
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data rates included in the set of the data rates may vary dependi ng on
systems. 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 vm3th a data rate of 307.2kbps at a
time because the BTS allows the M5 to transnit the -3 data with a
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transiti Ofhfluence upon other cells may significantly vary depending on the data rate of
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 transmifted 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 MS within one step, so variation of the
interference exerting an-influence upon other cells’i,s relatively reduced.
The BTS may set a maxi mum autononous rate and a p035|b|I|ty of the maxi mum
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
35 service data which can be autonompus{y transmtted are generated; the M
can transmt the data by selecting a predeternined data rate within a
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channel amgblilee cdRRaunication system, the data rate of a reverse traffic channel in
relation to the TPR 1s 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
autOndmOUS rate. The BTS'trémsmits a grant message (hereinafter, referred to as

35 “Grant” i.e., 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 prior 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
control for the TPR of the M5. In the follow ng description, only a
procedure of controlling the data rate of the M5 by neans of the BTS will
be described for the purpose of conveni ence of explanation. However, as
menti oned above, it is noted 30 that a control schene of the present
invention is also applicable when the BIS controls the TPR instated of
controlling the data rate of the MS. A conventional M used for autononous
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In this cdkescriinfedads are iy geastiebes used for the reverse data transnmission
-may be wasted dWIGNYASR d BiagradlillusraHgCh conventional method of controlling a
reverse rate, wherein
25 - “A”is 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 overhead. For
this reason, it is difficult to easily control the reverse rate.




the service data are not generated. FIG 1A is a diagramillustrating a
conventional nethod of controlling a reverse rate, wherein 25 "A" is a
forward control channel for transmtting the Gant fromthe BTS and "B" is
a reverse packet data channel for transmtting data to the BTS. The G ant
is information related tot he data rate |lower than the maxi numreverse
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control is granted, en the users request services or new services are
generated in a nobile comunication system including a BTS and the Mss. 15
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dr awi ngs, C‘?TH“WW%W“ Fla@omnamﬁnadm\ﬁ@gammw frating a-conventional
daf@ transm ssiBIG. 1A is a diagram illustrating a conventional data 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 accordmg to one embodiment of the
- present invention;

FIG. 2 is a block diagram 1llustrat1ng 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 embodnnent of the

ST
tn

“present 1nvent10n :
30 FIG. 4 is a ﬂowchart 111ustrat1ng an operation of an MS performing a
‘ ~ method of controlling a reverse rate according to the preferred embodiment of the
present invention;
FIG. 5 is a flowchart 111ustrat1ng an operation of an MS receiving a
forward control channel; and
35 FIG. 6 is a flowchart illustrating a procedure for transrnlttmg reverse data
in an MS.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT




procedure of an M5 based on reverse rate control information; FIG 113 is a
diagramillustrating a data transm ssion procedure of,an M5 based on
reverse rate control information according to one embodi nent of the

present invention; 25 FIG 2 is a block diagramillustrating a structure of
a reverse rate control systemaccording to the preferred enbodi nent 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
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aut onormu%utP%‘?TéOuﬁa@lB is a diagramillustrating a nmethod of controlling a
reverse rate -aElCHrid ngatdiagren eibaitngnd nfthédefops@iling avientiserateThe BTS

transmt Sactcg?dlng to 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. o
Herein, an autonomous rate control is granted to the MS 200 and the




Grant and Persistence bits to the M5 at a point of T1l, so that the M can
sel ect an 20 autononous riate w thin predetern ned usabl € reverse resources
based on the Gant if a™few Grant is not received i'f the M5. Accordingly,
in contrast to the control nethod shown in FIG |A, the control nethod
shown in FIG |B does not require for continuously transmitting the Gant.
FIG 2 is a block diagrama structure gf a nobil e communi cation system 25
according to the preferred embodi ment”0f the present |nvent|on A control
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- quantity of the data stored in its memory to the controller 211. 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
| controller 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 detérmined as .a
-maximum reverse usable resource (maximum rate) of the MS, so that a data rate
1dentlca1 to or lower than the maximum reverse usable resource is selected. In
addltlon if the controller 211 receives the RCB after recelvmg the Grant .
- including the Persistence. bit, the controller does not vary the maxunum reverse




15 receiving section 210 transmts the received information to the
controller 211. Thus, the controller 211 stores thewG ant, the persistence
bit and the RCB in a TPR'nmenory 212. The TPR nenory -212 includes an area

- for storing at |east one value of a TPR table, and an area for storing
information related to the Gant, the Persistence bit, and the RCB. 20
Atransmtter nenory 214 can store at %Fst two different service data
therein. The transmitter nmenory 214 outputs data and information related to
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us gl e reébe%e (aut hori zed TPR) based on the RCB, and then, the controll er

- di sr s the RCB. However, if the controller 211 receives a new
) Gr ant, which i sHereinafler, i rimethiodnof cemerotling ahe i ieyewsedeate, nathke Insslle t han

the rever é@mﬁ&iﬁﬁéﬁfﬂ?ﬂs%zstéﬁ%%vﬂg‘"tﬁe BYPE SRuLBAD A bBSRYESSed B d@setvithased on
~ the. newGr E@ rbe ng 5 indicates that it Is necessary to
-allocate 5 ’ie@&? t%t G?ft ﬁ!'frot‘@% urces exceeding the reverse autononus
rate, the cont r BIGied iva Floveshersilhistratimg iarmethod v comtrodlihg ¢he reysmgrote by -
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the granied, are located in a service area of the BTS.
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 111ustrat1ng a method of controlhng the reverse rate
n the MS accordmg to the preferred embodiment of the present invention. 7
|  The MS checks whether the Grant of the BTS is received therein (step
400). If it is determined i 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 |lower than the predeterm ned maxi numreverse autononous rate, the
maxi num reverse usable 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 conmuni catllé)n system havi ng the above structure
will be described in detail W|th reference to FIGs. 3 through 7. FIG 3 is
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In order to limit the autonomous rate of the MS, the BTS may transmlt
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 423, 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

~J
wn




equal to "0", the controller 211 sets the current Persistence to "FALSE"
(step 430) and sets the duthorized 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 MS sets the
authorized TPR to a maxi num reverse aggononnus rate (step 450). In
addition, when a call connection is realized between the M5 and the BTS,
the M5 se current Persistence to RESET_PERSI STENCE (step 455), which
I s determ ned When the Persistence is 15 continuously maintained in the
"FALSE" state. Howedasto tempprarily liget reviutedomeus sate wf4ho Mhahe S can
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: autonomous TPR (step 520). That is, the 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




- det erm ned ste

transmt the Gant, which grants the data rate | ower than the maxi num
aut ononmous rate of the M5, Upon receiving the Gant,™the NIS resets the 5
aut hori zed TPR to the maxi num aut ononous TPR through steps 440 and 450
based on the RCB. Then, the next steps are normally carried out w thout
limting theée maxi mum autononbus rate. The NIStransmtting data in a
reverse direction nust continuously chgzck the forward control channel s,
such as an F- ACKCH (forward acknow edg 10 channel), an F-GCH (forward
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corresponding data rate and EP size (step 630). After transmxttmg data, the MS

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 is
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 times does not reach the nmaxi mum retransm ssion nunber, the
NI'S -12 checks whether ACK or the Grant is received therein (step 560). If
the M8 receives the ACK'or the Grant therein in step 560, the M
determines that current: data are properly transnmtted to the BTS, so the
M5 rel eases the reverse channel (step 570). In addition, the Ms perforns a
procedure for controlling the data ratg;5 identical to the rate control
procedure described with reference FIG 4 (step 580). The M having data
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t he base station. And thereby transmtting data with the “correspondi ng
data rat e“¥HYSEP size (step 630). After transmitting 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 nmax -
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- t he maxi num aut ononous rate and resets the authorized TPR to a snaller
one selected fromthe |arger 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 MS resets the authorized_TPR by
selecting a mnimum value froma val ue 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 theTauthorized_TPR in step 650.~Upon receiving the
Gant for linmting the maXi numreverse autononous rate and the G ant
Persistence 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 TPRIA;':\n step 650, so the nmaxi num
autononmous rate nay be limted if tHe'authorized-TIPR is not reset by the

new G ant ﬁi@ﬁﬁﬁ@é‘g&gﬁigﬁ the present invention can allocate
sufficienw , services or users living a higher priority for
services by fast 5 limting the maxi numdata rate of MSs, to which an
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i nf or mat i bmiting the fevetseraptonmnows/mts of the MHorsoeprasenteddfy authongd TPR
represent g, iy AUbiNrRrAgyY, TPR (Traffic to Pilot Ratio). 4. The nethod as
clainmed ih Claim3, wheréin 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 is capable of confrolling 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 aﬁparatus as claimed in Claim 5, wherein the information for
limiting the reverse autonomous rate of the MS is represented by authorized TPR

(Traffic to Pilot Ratio).

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




20 TPR is equal to or less than a maxi mum autononous TPR(MAX- AUTO TPR). 5.
An apparatus for controlling a reverse autononous rate in a base station
which is capabl e of control ling an autononous rate of”the M, the

apparatus conprising: 25 a scheduler determining a limtation for a reverse
autononous rate of a nobile station and transmtting information rel ated
tothe limtation for the reverse autpponous rate of the nobile station
and information indicating persistent of the limtation for the reverse
aut ononou ate to, the nobjle stat.ion i din
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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 persistenc_e 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 M5 and selecting a
data rate 25 | ower than the maxi nrum 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 mrum aut ononous rate. 30 13. The
method as clainmed in Caim12, further ,conprising a step of increasing or
decreasing a size of maxi numreverse Oslgb-l e resources based on an rate

control bit (RCB) st nansy it |e n romth 1S.. 14 The
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autgnomous, f M endds Pt @ltioh /- The nobile station as clainmed in Gaimi5,
wherein the controllTer incréeases or decreases the data rate of the nobile

station based on a rate control informati_on trans_m'tt_ed from_a base
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20 information indicating persistence of the autonomous rate limitation.

18. A method of setting an authorized TPR of a mobile station (MS)
capable of autonomously transmitting a packet data, the method comprising the
steps of:

25 receiving 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 '

30 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.
35 3 . |
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.




25 receiving an information correspondiing to an authorized TPR from a base
station; selecting a TPRI.ess than or equal to the authorized TPR

det erm ni ng a maxi mum oné-of a maxi num aut ononous TPR and the sel ected
TPR; and 30 setting the authorized TPR to a m ninum one of the authorized
TPR and the maxi numone. 19. The nethod as clainmed in Caim218, further
conprising a step of determning a TPR,table used for transmtting data.
35 20. The nmethod as clained in Caim 18, further conprising a step of .

conmputing a nmax X SUu hat ,t.he ,TPR or _equal taq,.th
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step of %%ﬂlﬁn@fb idgforstdntRadived erohPihd Bask @B8iohhan or equal to the
aut hori zed TPR: corfesponding to theinfornmation received fromthe base
station. 22.- The nethod as claimed in Caim21, wherein the deternining
step and setti 23. §hermath0qba$ skiméd im€laind2k, wiberdirf the detarmamingtstepardht a i s
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data is tra tted ina 10 packet size correspo ngtot i ndex used in
actual trahSHission of data. 24. The nethod as clainmed in Cla| m 18, wherein
t he authorized TPR corresponding to the i nformation recei ved fromthe base
station is |l essakh I m 0 O TPR)
of ‘the N5, 15 280 The TetpfdR clhith i CREN AT\ AORCER T TLBMM%?J@EE
packet datpaclé?télzet%ﬁpﬂ@@g tﬁﬁh%ugi@xalse vea@@alpta@r@émsaaw €R@nnel with the
sel ected TPR 26. The nethod as clained in C aim 18, wherein the nmaxi num

20 autononous T f ec r i ng.
27. “The et hod 25? T S i edo° L 7 (RS s, B dprete
changed aceBFERAUEIRD t@ 1t ml@f%mtmmrewww fearn ghe thaga stationets kess thea &8 from

the BS. 2guabo the naxpanat sMstohemoss TPRIGMAKX aAUNY) ized) JiRRedfiSa nobi | e
statd on (M5) capable of autononpusly transmtting a packet data, the

appar at us conpr | Si ng
5. The method as claimed in Claim 18, wherein a reverse packet data are

transm_ltted through a reverse packet data channel with the selected TPR.

"

_ 26. The method as claimed in Claim 18, wherein the maximum
20 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. ' '

25
28. An apparatus for setting an authorized TPR of 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
30  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
35 memory for storing a TPR table used for transmitting data. '

30. The apparatua as claimed in C1a1m 28, wherein the controller
' cornputes a max index such that the TPR is less than or equal to the authorized
TPR corresponding to the 1nformat1c_)n received form the base station.




a receiver adapted to receive an authorized TPR from a base station ; and
a controller adapted to select a TPR |l ess than or equal to the authorized
30 TPR and deternine a n&Xi mum one of a naxi mum aut oAonous TPR and t he

sel ected TPR and set the authorized TPR to a ninimum one of the authorized
TPR and t he maxi mum one. 29. The apparatus as clained in C.aim28, further
conpri-sing a TPR 35 nenory for stori ng§a TPR tabl e used for transmtting
data. 30. The -apparatus as clainmed in & ai m 28, wherein the controller
conput es a max such that the TPR t han.or, equal .o the
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aut hor i zegoﬁrgélg%ﬁaﬁlrgr%gggn I ng Fgﬁltr%e 1 n mﬁggﬁ% g%g?l\l/ed formthe base
station. 5 32. The apparatus as clained in Caim31, wherein the controller
set$ the authoB2ZEke Iﬁ&rhfustdse:hiim&bdni GlaiasHl , twisoreinhthe wantroteesets 88. The
appar at us further conprises a
transm tte‘?ﬁgga te %rﬁdse%%?ess a cor%)gglg(})égdl ng to the index used 10
in transm ssion of data 34. The apparatus as clained in Caim28, wherein
the authorized JPRTheospmap@edingldimethin iCihion n28,i whereis etheeMS durthéthe base

station i T. O TPR)
o121 on, Sk B D3 it U i ML D B SRABHS TR (AT

red®i ver iecHRUSMIsSigie0 fqrum aut ononmous TPR ( MAX_AUTO TPR) through a
signaling. 36. The apparatus as clained i n d ai m 28, wherein the controller

changes 20 the,%gﬂﬁér bgg%érstPﬁRsea%cg%gl lalm ale. Conht 0%@8%?}3[{

transnitted to ¥ ‘
corresponding to the information received form the base station 1s 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. '




