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(57) ABSTRACT 
A system and method for controlling a data rate of a neXt 
reverse packet data frame in a mobile communication sys 
tem for transmitting a reverse packet data frame from a 
mobile station to a base station over a reverse packet data 
channel at a data rate selected from a plurality of data rates. 
The mobile station receives reverse control information for 
the data rate of the reverse packet data frame, and transmits 
the neXt reverse packet data frame at a data rate that is 
determined according to the reverse control information. 
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METHOD AND APPARATUS FOR CONTROLLING 
A REVERSE TRAFFIC RATE IN A MOBILE 

COMMUNICATION SYSTEM 

PRIORITY 

[0001] This application claims priority under 35 USC § 
119 to an application entitled “Method and Apparatus for 
Controlling Reverse Rate in a Mobile Communication Sys 
tem” ?led in the Korean Intellectual Property Of?ce on Mar. 
5, 2003 and assigned Serial No. 2003-13838, and an appli 
cation entitled “Method and Apparatus for Controlling 
Reverse Rate in a Mobile Communication System” ?led in 
the Korean Intellectual Property Of?ce on Aug. 30, 2003 and 
assigned Serial No. 2003-60631, the contents of both of 
Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to a mobile 
communication system, and in particular, to an interlaced 
rate control (IRC) method and apparatus for ef?ciently 
controlling reverse traf?c. 

[0004] 2. Description of the Related Art 

[0005] Generally, in a Code Division Multiple Access 
(CDMA) mobile communication system, multimedia ser 
vice is supported using the same frequency band. Mobile 
stations simultaneously transmit data to a base station, and 
identi?cation of the mobile stations is achieved through 
spreading codes uniquely assigned to the mobile stations. 

[0006] Reverse data transmission from a mobile station to 
a base station is performed over a reverse packet data 
channel (R-PDCH) by the physical layer packet (PLP), and 
a packet length is ?xed. A data rate is variable for each 
packet, and a data rate of each packet is controlled depend 
ing on a poWer of a mobile station transmitting the corre 
sponding packet, a total amount of transmission data, and a 
rate control bit (RCB) provided from a base station over a 
forWard rate control channel (RCCH). 

[0007] A base station determines reverse rates of mobile 
stations using Rise over Thermal (RoT), Which is a ratio of 
the total reception poWer to thermal noises, or a load 
obtained from signal-to-noise ratios (SNRs) of mobile sta 
tions in service. When RoT is used, a reverse rate of a mobile 
station is controlled so that RoT of the corresponding mobile 
station approaches a reference RoT, and When RoT is 
unavailable, a reverse rate of a mobile station is controlled 
so that a load of the corresponding mobile station 
approaches a reference load. That is, a base station deter 
mines Whether to increase, decrease, or hold a data rate of 
each mobile station based on the RoTs of all mobile stations 
in service, the total amount of transmission data, and poWer 
status. If the rate of a mobile station is ef?ciently controlled, 
throughput of the entire system can be increased. 

[0008] Information for the rate control of a mobile station 
determined by a base station is transmitted to the corre 
sponding mobile station in the form of a reverse control bit 
(RCB). If an RCB value received from a base station is ‘+1’ 
indicating ‘rate up’, a mobile station increases a reverse rate 
in the neXt transmission interval. If the RCB value is ‘—1’ 
indicating ‘rate doWn’, the mobile station decreases the 
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reverse rate in the neXt transmission interval. If the RCB 
value is ‘0’ indicating ‘rate hold’, the mobile station holds 
the current reverse rate in the neXt transmission interval. 

[0009] In certain systems, a base station controls a traf?c 
to-pilot poWer ratio (TPR) of a mobile station instead of 
controlling a data rate of the mobile station. In a conven 
tional mobile communication system, reverse transmission 
of a mobile station is poWer-controlled by a base station. In 
the poWer control process, a mobile station directly controls 
poWer of the pilot channel according to a poWer control 
command received from a base station, and controls chan 
nels other than the pilot channel depending on the TPR, 
Which has a ?Xed value. For eXample, if the TPR is 3 dB, this 
indicates that a poWer ratio of a traf?c channel to a pilot 
channel transmitted by a mobile station is 2:1. Therefore, a 
mobile station determines a poWer gain of the traf?c channel 
so that the traf?c channel should be tWo times higher than 
the pilot channel in terms of poWer. 

[0010] Even for other types of channels, a gain of the 
corresponding channel has a ?Xed value compared With a 
gain of a pilot channel. In a method of controlling TPR by 
a base station, in controlling reverse transmissions by a 
plurality of mobile stations of a base station through sched 
uling, a system informs TPR alloWed for each mobile station 
instead of directly informing the scheduled result as a data 
rate. Here, TPR is increased according to an increase in a 
data rate. For eXample, if a data rate is increased tWo times, 
poWer assigned to a traf?c channel by a mobile station is 
increased about tWo times, Which means TPR is doubled. 

[0011] In a conventional mobile communication system, a 
relationship betWeen a data rate of a reverse traf?c channel 
and TPR is previously knoWn to a mobile station and a base 
station from an information table. In practice, therefore, 
controlling a data rate of a mobile station is equivalent to 
controlling a TPR of a mobile station. Herein, a description 
Will be made of only a method for controlling a data rate of 
a mobile station by a base station. 

[0012] FIG. 1 is a ?oWchart illustrating an operation of 
determining a reverse rate by a mobile station according to 
the prior art. The mobile station can support at least 9.6 
Kbps, 19.2 Kbps, 38.4 Kbps, 76.8 Kbps, 153.6 Kbps, and 
307.2 Kbps for R-PDCH, and increases, decreases, or holds 
a reverse rate step by step according to a rate control bit 

(RCB). 
[0013] Referring to FIG. 1, in step 110, a mobile station 
receives a rate control bit (RCB) and analyZes the received 
rate control bit. In step 120, the mobile station determines 
Whether a value of the rate control bit indicates ‘rate up’. If 
a value of the rate control bit is ‘+1’, indicating ‘rate up’, in 
step 130, the mobile station sets a rate to be used in the neXt 
time interval to a value (or rate) increased one step higher 
than a rate for the current time interval, and then proceeds 
to step 170. 

[0014] HoWever, if a value of the rate control bit is not 
‘+1’, indicating ‘rate up’, the mobile station determines in 
step 140 Whether a value of the rate control bit indicates ‘rate 
doWn’. If it is determined that a value of the rate control bit 
is ‘—1’, indicating ‘rate doWn’, in step 150, the mobile 
station sets a rate to be used in the neXt time interval to a 
value decreased one step loWer than a rate for the current 
time interval, and then proceeds to step 170. 



US 2004/0174846 A1 

[0015] However, if it is determined that a value of the rate 
control bit is not ‘—1’, indicating ‘rate doWn’, in step 160, the 
mobile station sets a rate to be used in the neXt time interval 
to the same value as a rate for the current time interval. In 
step 170, the mobile station transmits a data frame in the 
neXt time interval according to the determined rate. 

[0016] FIG. 2 is a timing diagram illustrating an operation 
of determining a reverse rate by a mobile station according 
to the prior art. The RCB is transmitted one time from a base 
station to a mobile station for each transmission interval. 
The RCB is used to control a reverse rate of R-PDCH for the 
neXt transmission interval of a mobile station. 

[0017] Referring to FIG. 2, in a time interval t0, a mobile 
station transmits a data frame over a packet data channel 
(PDCH) at a rate of 9.6 Kbps (see 210). In the time interval 
t1, a base station determines Whether to increase, decrease, 
or hold a data rate of a mobile station in consideration of an 
RoT, a buffer status, and a poWer status of the corresponding 
mobile station, generates an RCB according to the determi 
nation result, and transmits the generated RCB to the mobile 
station (see 220). Then the mobile station receives the RCB, 
analyZes the RCB, and determines Whether to increase, 
decrease, or hold a rate of PDCH in the neXt time interval t2. 

[0018] HoWever, in such a rate control method, due to a 
delay betWeen a time Where RCB is generated in a base 
station and a time Where the RCB is actually applied in a 
mobile station, a base station cannot ef?ciently perform rate 
control on its mobile stations. 

[0019] For eXample, in a time interval t5, a base station 
receives a data frame from a mobile station at a rate of 153.6 
Kbps, and in the same time interval, the base station deter 
mines to increase a data rate of the mobile station by one step 
from the current rate of 153.6 Kbps according to conditions 
of other mobile stations, generates a corresponding RCB(+), 
and transmits the generated RCB(+) to the mobile station. 
Actually, hoWever, because the RCB(+) is transmitted for a 
time interval t6, a time interval Where the RCB(+) is actually 
applied becomes t7 taking into account a time required When 
the mobile station receives the RCB(+) and analyZes the 
RCB(+). As a result, in the time interval t7, the mobile 
station sets a rate 614.4 Kbps, Which is increased one step 
higher than a rate 307.2 Kbps for the previous time interval 
t6. 

[0020] When several mobile stations simultaneously 
transmit reverse data, data transmitted by other mobile 
stations acts as interference to a signal of a particular mobile 
station. Therefore, a base station performs a control opera 
tion in such a manner that all rates or all RoT values of data 
transmitted by mobile stations in the cell should not exceed 
a particular threshold. In this case, When the base station 
increases a data rate of a particular mobile station, the base 
station must decrease data rates of the other base stations. 
Accordingly, data throughputs of mobile stations receiving 
a data service from a particular base station depend upon the 
efficiency of the reverse rate control. 

[0021] HoWever, as illustrated in FIG. 2, a mobile station 
determines Whether to increase, decrease, or hold a neXt data 
rate in comparison With a data rate used in the previous time 
interval, depending on an RCB received from a base station. 
In this case, due to a delay betWeen a time When the RCB 
is generated in a base station and a time When the RCB is 
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actually applied in a mobile station, reverse rate control 
cannot be efficiently performed, leading to deterioration in 
data throughput of the entire system. 

SUMMARY OF THE INVENTION 

[0022] It is, therefore, an object of the present invention to 
provide a method and apparatus for controlling a reverse rate 
While considering a delay betWeen a rate control bit (RCB) 
generation time by a base station and an RCB application 
time by a mobile station in a mobile communication system. 

[0023] It is another object of the present invention to 
provide a method and apparatus for improving throughput of 
the entire system through ef?cient reverse rate control. 

[0024] According to one aspect of the present invention, a 
method for controlling the data rate of the neXt reverse 
packet data frame is provided in a mobile station system for 
transmitting a reverse packet data frame from a mobile 
station to a base station over a reverse packet data channel 
at a data rate selected from a plurality of data rates, trans 
mitting the reverse packet data frame through reverse con 
trol information transmitted from the base station to the 
mobile station over a forWard rate control channel and then 
controlling a data rate of a neXt reverse packet data frame, 
comprising the steps of: receiving, by the mobile station, 
increase or decrease information through reverse control 
information, for the data rate of the reverse packet data 
frame; and after receiving the increase or decrease informa 
tion, transmitting the next reverse packet data frame at a data 
rate Which is increased or decreased from the selected data 
rate in response to the increase or decrease information. 

[0025] According to another aspect of the present inven 
tion, there is a provided in a mobile station system for 
transmitting a reverse packet data frame from a mobile 
station to a base station over a reverse packet data channel 
at a data rate selected from a plurality of data rates, trans 
mitting the reverse packet data frame through reverse con 
trol information transmitted from the base station to the 
mobile station over a forWard rate control channel and then 
controlling a data rate of a neXt reverse packet data frame, 
a method for controlling the data rate of the neXt reverse 
packet data frame, comprising the steps of: retransmitting 
the reverse packet data frame according to an acknowledge 
ment from the base station, the acknowledgement indicating 
Whether reception of the reverse packet data frame is suc 
cessful; receiving, by the mobile station, information on 
increase, decrease or hold through reverse control informa 
tion for the data rate of the reverse packet data frame, for a 
data rate of the retransmitted reverse packet data frame; and 
after receiving the increase, decrease or hold information, 
transmitting the neXt reverse packet data frame at a data rate 
Which is increased, decreased or held from the selected data 
rate in response to the received increase, decrease or hold 
information. 

[0026] According to yet another aspect of the present 
invention, there is provided in a mobile station system for 
transmitting a reverse packet data frame from a mobile 
station to a base station over a reverse packet data channel 
at a data rate selected from a plurality of data rates, trans 
mitting the reverse packet data frame through reverse con 
trol information transmitted from the base station to the 
mobile station over a forWard rate control channel and then 
controlling a data rate of a neXt reverse packet data frame, 
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a method for controlling the data rate of the next reverse 
packet data frame, comprising the steps of: receiving by the 
base station the reverse packet data frame transmitted at the 
selected data rate; and transmitting increase, decrease, or 
hold information through reverse control information for the 
data rate of the reverse packet data frame according to 
Whether reception of the reverse packet data frame is suc 
cessful. 

[0027] According to further another aspect of the present 
invention, there is provided in a mobile station system for 
transmitting a reverse packet data frame from a mobile 
station to a base station over a reverse packet data channel 
at a data rate selected from a plurality of data rates, trans 
mitting the reverse packet data frame through reverse con 
trol information transmitted from the base station to the 
mobile station over a forWard rate control channel and then 
controlling a data rate of a neXt reverse packet data frame, 
an apparatus for controlling the data rate of the neXt reverse 
packet data frame, comprising: a receiver for receiving 
reverse control information including increase, decrease or 
hold information for the data rate of the reverse packet data 
frame from the base station according to Whether reception 
of the reverse packet data frame is successful; a controller 
for determining the data rate of the neXt reverse packet data 
frame according to the received increase, decrease or hold 
information based on the selected data rate; and a transmitter 
for transmitting the neXt reverse packet data frame to the 
base station according to the determined data rate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The above and other objects, features, and advan 
tages of the present invention Will become more apparent 
from the folloWing detailed description When taken in con 
junction With the accompanying draWings in Which: 

[0029] FIG. 1 is a ?oWchart illustrating an operation of 
determining a reverse rate by a mobile station according to 
the prior art; 

[0030] FIG. 2 is a timing diagram illustrating an operation 
of determining a reverse rate by a mobile station according 
to the prior art; 

[0031] FIG. 3 is a block diagram illustrating an apparatus 
for controlling a reverse rate according to an embodiment of 
the present invention; 

[0032] FIG. 4 is a ?oWchart illustrating an operation of 
determining a reverse rate by a mobile station according to 
an embodiment of the present invention; 

[0033] FIG. 5 is a timing diagram illustrating an operation 
of determining a reverse rate by a mobile station for RCD=1 
frame (or 1 time interval) according to an embodiment of the 
present invention; 

[0034] FIG. 6 is a timing diagram illustrating an operation 
of determining a reverse rate by a mobile station for RCD=2 
frames (or 2 time intervals) according to an embodiment of 
the present invention; 

[0035] FIG. 7 is a ?oWchart illustrating an operation of a 
base station in a system employing HARQ technology and 
energy reduction technology according to another embodi 
ment of the present invention; 

[0036] FIG. 8 is a timing diagram illustrating an operation 
of determining a reverse rate by a mobile station in a system 
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employing HARQ technology and energy reduction tech 
nology according to another embodiment of the present 
invention; and 

[0037] FIG. 9 is a diagram illustrating a method for 
controlling a TPR for each HARQ channel according to an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0038] Several preferred embodiments of the present 
invention Will noW be described in detail herein beloW With 
reference to the anneXed draWings. In the folloWing descrip 
tion, a detailed description of knoWn functions and con?gu 
rations incorporated herein has been omitted for concise 
ness. 

[0039] The present invention is directed to controlling a 
reverse data rate using a rate control bit (RCB), Wherein a 
mobile communication system determines a reference time 
Where a base station generates an RCB and a mobile station 
applies the RCB, taking a predetermined delay time into 
consideration. Herein, the “delay time” is referred to as “rate 
control delay (RCD).” Rate control based on the RCD is also 
expressed as rate control based on ACID (ARQ (Automatic 
Repeat reQuest) Channel Indicator). That is, in determining 
a data rate of a mobile station, an RCB is analyZed on the 
basis of a rate of packet data corresponding to a previous 
ACID and then a rate of transmission packet data corre 
sponding to the same ACID is determined. 

[0040] In addition, a method of controlling a data rate of 
a mobile station is actually equivalent to a method of 
controlling a TPR of a mobile station. Therefore, a descrip 
tion Will be made of only the method for controlling a data 
rate of a mobile station by a base station. HoWever, the 
method of controlling the TPR can also be applied to the rate 
control method proposed in the present invention. 

[0041] FIG. 3 is a block diagram illustrating an apparatus 
for controlling a reverse rate according to an embodiment of 
the present invention. As illustrated in FIG. 3, the rate 
control apparatus comprises a forWard rate control channel 
(F-RCCH) receiver 10, a controller 20, and a reverse packet 
data channel (R-PDCH) transmitter 30. For each time inter 
val, the F-RCCH receiver 10 receives an RCB by perform 
ing despreading, demodulation, and decoding on a signal 
received from a base station using a spreading code assigned 
to F-RCCH, and provides the received RCB to the controller 
20. 

[0042] The controller 20 analyZes a value of the RCB to 
determine Whether a base station is requiring an increase in 
a reverse rate or a decrease in a reverse rate, and determines 

a neW reverse rate according to the determination result. 
Then the R-PDCH transmitter 30 transmits a data frame 
according to the determined data rate, under the control of 
the controller 20. Here, the RCB is not a value determined 
by matching a rate for the neXt time interval to a previous 
time interval, but a value determined by matching the rate 
for the neXt time interval to a time interval that goes a 
predetermined rate control delay (RCD) ahead of the current 
time interval. 

[0043] More speci?cally, assuming that a mobile station 
transmits one data frame for each time interval, the RCD is 
a delay from a time Where an ith frame is transmitted When 
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RCB determined based on the ith frame is received. The 
RCD is determined by an agreement betWeen a base station 
and a mobile station When the base station and the mobile 
station initiate communication With each other. Alterna 
tively, the RCD can be determined by a mobile station. In 
another case, the RCD can be determined by a base station 
and then noti?ed to a mobile station. In yet another case, the 
RCD can be previously determined betWeen a base station 
and a mobile station. 

[0044] Accordingly, upon receiving an ith frame, a base 
station generates an RCB based on the received ith frame, 
and transmits the generated RCB over the R-RCCH. The 
mobile station receives the RCB, determines a rate of the 
neXt frame according to a rate of the ith frame, and transmits 
the neXt frame at the determined rate. 

[0045] As described above, a rate is also controlled based 
on an ACID. Assuming that a mobile station sequentially 
transmits packet data corresponding to ACIDs having values 
of 00, 01, 10, and 11 for 4 different time intervals, and 
assuming that a rate of current packet data corresponding to 
ACID=00 is 19.2 Kbps and an RCB(+) is received, the 
mobile station can transmit the neXt packet data correspond 
ing to ACID=00 at 38.4 Kbps. That is, in determining a rate 
of current transmission packet data, the mobile station 
determines a rate of the neXt transmission packet data based 
on a rate of previous packet data corresponding to the same 
ACID. 

[0046] FIG. 4 is a ?owchart illustrating an operation of 
determining a reverse rate by a mobile station according to 
an embodiment of the present invention. The mobile station 
supports at least 9.6 Kbps, 19.2 Kbps, 38.4 Kbps, 76.8 Kbps, 
153.6 Kbps, and 307.2 Kbps for R-PDCH, and increases, 
decreases, or holds a reverse rate step by step according to 
a rate control bit (RCB). 

[0047] Referring to FIG. 4, in step 310, a mobile station 
receives and analyZes a rate control bit (RCB) for an nth time 
interval. In step 320, the mobile station determines Whether 
a value of the RCB indicates ‘rate up’. If a value of the rate 
control bit is ‘+1’, indicating ‘rate up’, in step 330, the 
mobile station sets a rate R(n+1) to be used in the neXt time 
interval ‘n+1’ to a value (or rate), Which is increased one step 
higher than a rate R(n-RCD) for a time interval occurring a 
predetermined RCD ahead of the current time interval, and 
then proceeds to step 370. This can be eXpressed as shoWn 
beloW in Equation 1. 

[0048] If it is determined in step 320 that a value of the 
RCB is not ‘+1’, indicating ‘rate up’, in step 340, the mobile 
station determines Whether a value of the RCB indicates 
‘rate doWn’. If it is determined that a value of the RCB is 
‘—1’, indicating ‘rate doWn’, in step 350, the mobile station 
sets a rate R(n+1) to be used in the neXt time interval ‘n+1’ 
to a value Which is decreased one step loWer than a rate 
R(n-RCD) for a time interval occurring a predetermined 
RCD ahead of the current time interval, and then proceeds 
to step 370. This can be expressed as shoWn beloW in 
Equation 2. 

[0049] If it is determined in step 340 that a value of the 
RCB is not ‘—1’, indicating ‘rate doWn’, in step 360, the 
mobile station sets a rate R(n+1) to be used in the neXt time 
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interval ‘n+1’ to the same value as a rate R(n-RCD) for a 
time interval occurring a predetermined RCD ahead of the 
current time interval. This can be expressed as shoWn beloW 
in Equation 3. 

[0050] In step 370, the mobile station transmits a data 
frame in the neXt time interval ‘n+1’ according to the 
determined rate R(n+1). 

[0051] In the present invention, a rate control delay (RCD) 
is a time required When a mobile station transmits one frame 
in a reverse direction considering a processing delay in a 
base station and a mobile station. Thereafter, a base station 
transmits an RCB in a forWard direction, and the mobile 
station receives the RCB and applies the received RCB to a 
data rate of the neXt frame. The RCD is designated by the 
frame. For eXample, the RCD can be set With one or tWo 
frames. 

[0052] FIG. 5 is a timing diagram illustrating an operation 
of determining a reverse rate by a mobile station for RCD=1 
frame (or 1 time interval) according to an embodiment of the 
present invention. Referring to FIG. 5, in a time interval t0, 
a mobile station transmits a data frame over PDCH at a rate 

of 9.6 Kbps (see 410). For a time interval t1, a base station 
determines Whether to increase, decrease, or hold a data rate 
of the mobile station based on an RoT, a buffer status, and 
a poWer status of the mobile station, generates an RCB 
according to the determination result, and transmits the 
generated RCB (see 420). 

[0053] The RCB is received at the mobile station in the 
time interval t1, and the mobile station determines a data rate 
to be applied in a time interval t2 according to the received 
RCB. In determining a data rate to be applied in the time 
interval t2, the mobile station determines the data rate not 
based on a rate for a previous time interval t1, but based on 
a rate for a time interval t0 that occurs a predetermined RCD, 
or one frame, ahead of the current time interval. Such rate 
control is called “interlaced rate control” because rate con 
trol is separately performed on even-numbered frames and 
odd-numbered frames as illustrated in FIG. 5. 

[0054] For eXample, a mobile station uses a rate of 9.6 
Kbps in a time interval t1. A base station determines to 
increase a rate of the mobile station according to status 
information of mobile stations in the time interval t1, 
generates RCB(+) according to the determination result, and 
transmits the generated RCB(+) to the mobile station. The 
RCB(+) is received at the mobile station in a time interval 
t2, and based on the received RCB(+), the mobile station sets 
a rate to be used in a time interval t3 to a rate 19.2 Kbps, 
Which is increased one step higher than a rate 9.6 Kbps for 
the time interval t1, i.e., a time interval that occurs an RCD 
ahead of the current time interval. 

[0055] As another eXample, a mobile station uses a rate of 
38.4 Kbps in a time interval t5. Abase station determines to 
increase a rate of the mobile station according to status 
information of mobile stations in the time interval t5, 
generates RCB(+) according to the determination result, and 
transmits the generated RCB(+) to the mobile station. The 
RCB(+) is received at the mobile station in a time interval 
t6, and based on the received RCB(+), the mobile station sets 
a rate to be used in a time interval t7 to a rate 76.8 Kbps, 
Which is increased one step higher than a rate 38.4 Kbps for 
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the time interval t5, i.e., a time interval that occurs an RCD 
ahead of the current time interval. 

[0056] FIG. 6 is a timing diagram illustrating an operation 
of determining a reverse rate by a mobile station for RCD=2 
frames (or 2 time intervals) according to an embodiment of 
the present invention. Referring to FIG. 6, in a time interval 
t0, a mobile station transmits a data frame over PDCH at a 
rate of 9.6 Kbps (see 510). For a time interval t1, a base 
station determines Whether to increase, decrease, or hold a 
data rate of the mobile station based on an RoT, a buffer 
status, and a poWer status of the mobile station, generates an 
RCB according to the determination result, and transmits the 
generated RCB (see 520). 
[0057] The RCB is received at the mobile station in a time 
interval t2, and the mobile station determines a data rate to 
be applied in a time interval t3 according to the received 
RCB. In determining a data rate to be applied in the time 
interval t3, the mobile station determines the data rate not 
based on a rate for a previous time interval t2, but based on 
a rate for a time interval t0 that occurs a predetermined RCD, 
or 2 frames, ahead of the current time interval. 

[0058] For example, a mobile station uses a rate of 9.6 
Kbps in a time interval t1. A base station determines to 
increase a rate of the mobile station according to status 
information of mobile stations in the time interval t1, 
generates RCB(+) according to the determination result, and 
transmits the generated RCB(+) to the mobile station. The 
RCB(+) is received at the mobile station in a time interval 
t3, and based on the received RCB(+), the mobile station sets 
a rate to be used in a time interval t4 to a rate 19.2 Kbps, 
Which is increased one step higher than a rate 9.6 Kbps for 
the time interval t1, i.e., a time interval that occurs an RCD 
ahead of the current time interval. 

[0059] As another eXample, a mobile station uses a rate of 
38.4 Kbps in a time interval t5. Abase station determines to 
decrease a rate of the mobile station according to status 
information of mobile stations in the time interval t5, 
generates RCB(—) according to the determination result, and 
transmits the generated RCB(—) to the mobile station. The 
RCB(—) is received at the mobile station in a time interval 
t7, and based on the received RCB(—), the mobile station sets 
a rate to be used in a time interval t8 to a rate 19.2 Kbps, 
Which is decreased one step loWer than a rate 38.4 Kbps for 
the time interval t5, i.e., a time interval that occurs an RCD 
ahead of the current time interval. 

[0060] In FIG. 5, because the RCD=1 frame, rate control 
is separately performed on tWo parts (even-numbered frames 
and odd-numbered frames). In FIG. 6, because the RCD=2 
frames, rate control is separately performed on three parts 
(?rst frames, second frames, and third frames. 
[0061] In the interlaced rate control method according to 
the present invention, a mobile station applies information 
for an increase (+), a decrease (—), or a hold (0) to an RCB, 
based on a rate used When a base station generates the RCB, 
so a reverse rate control error caused by a delay betWeen a 

base station and a mobile station is removed. Therefore, 
using the interlaced rate control method, a mobile station 
accurately applies a rate calculated during scheduling by a 
base station, thereby ef?ciently controlling reverse rates of 
mobile stations. 

[0062] In order to describe an operation of determining a 
reverse rate of a mobile station by applying the interlaced 
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rate control method in a system using energy reduction 
technology, it is necessary to ?rst describe Hybrid Automatic 
Retransmission Request (HARQ) technology. 

[0063] The HARQ technology is commonly used to 
increase reverse throughput in a mobile communication 
system for Wireless packet supporting a multimedia service. 
HARQ technology is technology performed on a physical 
layer packet. An operation of transmitting a frame in a 
reverse direction using such HARQ technology Will noW be 
described herein beloW. 

[0064] A base station informs a mobile station Whether a 
physical layer packet is successfully received, through a 
forWard acknowledgement (ACK) channel in response to the 
physical layer packet received from the mobile station. If 
physical layer packet is successfully received, the base 
station transmits an ACK signal indicating successful receipt 
of the physical layer packet over an ACK channel. HoWever, 
if reception of physical layer packet is failed, the base station 
transmits a negative acknowledgement (NAK) signal indi 
cating reception failure of the physical layer packet over the 
ACK channel. The mobile station analyZes a signal received 
over the ACK channel to determine Whether the physical 
layer packet has been successfully transmitted. If an ACK 
signal is received, the mobile station transmits a neW packet, 
and if a NAK signal is received, the mobile station retrans 
mits the previously transmitted packet. 

[0065] If decoding of a packet previously received from 
the mobile station is failed, the base station combines the 
retransmitted packet With the previously received packet 
before attempting to decode, thereby contributing to an 
increase in a decoding success rate. 

[0066] In a system using HARQ technology, a mobile 
station uses energy reduction technology in order to deter 
mine a reverse rate. In the energy reduction technology, 
When a mobile station attempts retransmission upon receipt 
of a NAK signal from a base station after performing initial 
transmission in a system using HARQ technology, energy of 
the retransmitted packet is set to a loWer value than that of 
the initially transmitted packet. That is, in this technology, a 
traffic channel for the retransmitted packet has a loWer gain 
than the initially transmitted packet. 

[0067] FIG. 7 is a ?oWchart illustrating an operation of a 
base station in a system employing HARQ technology and 
energy reduction technology according to another embodi 
ment of the present invention. FIG. 8 is a timing diagram 
illustrating an operation of determining a reverse rate by a 
mobile station in a system employing HARQ technology 
and energy reduction technology according to another 
embodiment of the present invention. In FIG. 8, the height 
of a packet data channel denotes a channel gain. 

[0068] Referring to FIGS. 7 and 8, if a mobile station 
transmits a packet over PDCH for a time interval t0, in step 
700, a base station receives the packet transmitted by the 
mobile station over the PDCH and attempts demodulation 
on the received packet. In step 710, the base station deter 
mines Whether demodulation of the packet is successful. If 
it is determined that the demodulation is successful, in step 
715, the base station transmits an ACK signal to the mobile 
station over an ACK channel in order to receive the neXt 
packet. Simultaneously, the base station transmits an RCB or 
a traf?c-to-pilot ratio control bit (TPRCB). 
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[0069] However, if it is determined that the demodulation 
has failed, in step 720, the base station transmits a NAK 
signal 701 to the mobile station over an ACK channel. At 
this time, the base station does not transmit RCB 702 
because a data rate for a retransmission packet is not 
different from a data rate for an initially transmitted packet 
and TPR control is unnecessary. 

[0070] Upon receiving the NAK signal 701, the mobile 
station attempts retransmission for a time interval t2. At this 
point, as illustrated in FIG. 8, a packet retransmitted over 
PDCH for the time interval t2 is applied the energy reduction 
technology. Therefore, RCB 702 is not received from the 
base station, and the retransmitted packet is loWer in energy 
than a packet initially transmitted for the time interval t0. 
Transmission energy of the retransmitted packet can be 
reduced to 1/2 or 1A1 compared With that of the initially 
transmitted packet. 

[0071] In step 730, the base station receives the retrans 
mitted packet from the mobile station over PDCH for the 
time interval t2. In step 740, the base station combines the 
initially transmitted packet received for the time interval t0, 
i.e., a packet received for a time interval that occurs tWo 
RCDs ahead of the current time interval, With the currently 
retransmitted packet and demodulates the combined packet. 
Thereafter, in step 750, the base station determines Whether 
the demodulation is successfully achieved. If it is deter 
mined that the demodulation has failed, the base station 
transmits a NAK signal in step 755, and then returns to step 
730 to receive the retransmitted packet. 

[0072] For the convenience of explanation, in FIG. 7, the 
base station continues to Wait for a retransmitted packet 
When it transmits a NAK signal in step 755. Actually, 
hoWever, the base station stops retransmission When the 
number of retransmissions exceeds a predetermined retrans 
mission number. Preferably, the predetermined retransmis 
sion number is set to 3 or loWer, including the initial 
transmission. 

[0073] If it is determined in step 750 that the retransmitted 
packet is successfully demodulated, in step 760, the base 
station, although not illustrated in FIG. 8, transmits an ACK 
signal for the time interval t2 to inform the mobile station 
that the packet has been successfully received. At the same 
time, the base station transmits RCB 702 in order to control 
a rate or TPR of the mobile station. 

[0074] A description Will noW be made of an operation of 
controlling a reverse rate or TPR by a mobile station in a 
system employing HARQ technology and energy reduction 
technology. It should be noted that the operation is identical 
in principle to the operation described in connection With 
FIGS. 5 and 6. 

[0075] Referring back to FIG. 8, upon receiving RCB 
702, a mobile station determines Whether to increase, 
decrease, or hold a data rate or TPR according to a command 
of the RCB 702. The mobile station controls a rate or TPR 
of a packet to be transmitted for a time interval t4, based on 
information on rate up/doWn/hold for a packet transmitted 
for a time interval t2. Because an RCD corresponds to tWo 
time intervals as illustrated in FIG. 5, the mobile station 
folloWs the operation described in connection With FIG. 5. 
Therefore, a detailed description thereof Will be omitted for 
simplicity. In this case, an operation of controlling a reverse 
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rate by a mobile station is identical to the operation 
described in connection With FIG. 4. 

[0076] HoWever, in an alternative method, a mobile sta 
tion can control a rate or TPR of a packet to be transmitted 
for a time interval t4 based on information on up/doWn/hold 
for a packet transmitted for a time interval t0. Here, When the 
mobile station controls a rate or TPR of a packet to be 
transmitted for a time interval t4 based on information on 
up/doWn/hold for a packet transmitted for a time interval t0, 
such an operation should not violate an operational principle 
of the embodiment described in connection With FIGS. 5 
and 6. More speci?cally, because the energy reduction 
technology is used, gains of respective packet data channels 
are set to different values, but packets transmitted for time 
intervals t0 and t2 by the mobile station have the same rate. 
Therefore, based on a rate for the packet transmitted for the 
time interval t0, a rate for the time interval t4 is increased 
according to RCB(+) 702. 

[0077] In a system not employing the energy reduction 
technology, a mobile station, based on the method proposed 
by the present invention, alWays increases, decreases, or 
holds a rate based on a packet transmitted for a time interval 
that occurs an RCD head of the current time interval. 

[0078] In addition, although a base station transmits a 
TPRCB, a mobile station increases, decreases, or holds a 
rate of a packet to be currently transmitted not based on a 
rate caused by TPR during retransmission for a time interval 
t2, but based on a rate caused by TPR during initial trans 
mission for a time interval t0. 

[0079] FIG. 9 is a diagram illustrating a method for 
controlling a TPR for each HARQ channel according to an 
embodiment of the present invention. 

[0080] In a common HARQ operation, there are several 
HARQ channels and each HARQ channel is identi?ed by an 
ARQ Channel Identi?er (ACID). For eXample, if there are 4 
HARQ channels, the HARQ channels correspond to ACID= 
0, ACID=1, ACID=2, and ACID=3, respectively, and an 
HARQ operation is independently performed for each 
ACID. Though the speci?cation describes the HARQ chan 
nel as a different channel by separating each ACID, the 
HARQ channel can be each different frame of one packet 
data channel. For better understanding, an operation of a 
conventional HARQ system using a frame length of 10 ms 
Will be described in detail herein beloW. 

[0081] A mobile station transmits initial transmission 
packets over a series of HARQ channels beginning at a 
particular start time t=0. That is, at t=0, the mobile station 
transmits initial transmission packet data over an ACID=0 
HARQ channel, Which is a ?rst HARQ channel. At t=10 ms, 
the mobile station transmits initial transmission packet data 
over an ACID=1 HARQ channel, Which is a second HARQ 
channel. At t=20 ms, the mobile station transmits initial 
transmission packet data over an ACID=2 HARQ channel, 
Which is a third HARQ channel. At t=30 ms, the mobile 
station transmits initial transmission packet data over an 
ACID=3 HARQ channel, Which is a fourth HARQ channel. 

[0082] The mobile station receives an ACK or NAK signal 
from a base station in response to the initial transmission 
packet transmitted over the ACID=0 HARQ channel, and if 
NAK is received, the mobile station performs retransmission 
through the ACID=0 HARQ channel at t=40 ms. If NAK is 
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received from the base station in response to the initial 
transmission packet transmitted over ACID=1 HARQ chan 
nel, the mobile station retransmits the packet over the 
ACID=1 HARQ channel at t=50 ms. 

[0083] As described above, a common HARQ operation is 
performed using several HARQ channels. The interlaced 
rate control method proposed in the present invention is 
equivalent to controlling a rate of a mobile station or a TPR 
of a mobile station for each HARQ channel, or ACID, in the 
HARQ operation. Because in the HARQ operation, a rate 
control delay (RCD) is de?ned by a time period betWeen 
HARQ channels corresponding to the same ACID, control 
ling a rate or a TPR for each HARQ channel corresponding 
to the same ACID is equivalent to controlling a rate for a 
time interval occurring a RCD ahead of a current time 
interval according to a received rate control bit (RCB). 

[0084] As indicated above, FIG. 9 illustrates a procedure 
for controlling a TPR for each HARQ channel, or ACID. For 
eXample, in FIG. 9, the number of HARQ channels is 4. 
Therefore, as illustrated in FIG. 9, ACID=0, 1, 2, and 3. For 
the convenience of explanation, in FIG. 9, response signals 
such as ACK or NAK for supporting HARQ are omitted. 
Although the ACK or NAK is applied, the rate control 
operation of FIG. 9 is performed in the same manner eXcept 
that a retransmission packet is transmitted in response to 
NAK. 

[0085] In order to perform a TPR control operation for 
each HARQ channel, or ACID, as described in connection 
With FIG. 9, the mobile station can use an internal parameter 
authoriZed_tpr. The authoriZed_tpr is a parameter managed 
by the mobile station to update its maXimum TPR value 
alloWed by the base station in order to control its oWn rate, 
and this is updated for each ACID. Therefore, in FIG. 9, the 
authoriZed_tpr becomes arrangement siZe of 4 as autho 
riZed_tpr[4]. Here, authoriZed_tpr[0] is used for TPR control 
by a mobile station for ACID=0 HARQ channel, autho 
riZed_tpr[1] is used for TPR control by a mobile station for 
ACID=1 HARQ channel, authoriZed_tpr[2] is used for TPR 
control by a mobile station for ACID=2 HARQ channel, and 
authoriZed_tpr[3] is used for TPR control by a mobile station 
for ACID=3 HARQ channel. 

[0086] In FIG. 9, reference numeral 901 denotes a series 
of TPRCBs transmitted from a base station to a mobile 
station, and reference numeral 902 denotes a series of 
R-PDCHs transmitted in a reverse direction by a mobile 
station. Further, numerals 19.2 and 38.4 denote data rates in 
a unit of Kbps. Moreover, in FIG. 9, reference numeral 903 
denotes an identi?er for passage of a time in a unit of 10 ms, 
and reference numeral 904 denotes ACID, Which is an 
identi?er for each HARQ channel. 

[0087] Referring to FIG. 9, a mobile station transmits a 
19.2-Kbps packet over an ACID=0 HARQ channel at t=t0. 
The mobile station sets a value of authoriZed_tpr[0] to a TPR 
value corresponding to 19.2 Kbps. The mobile station trans 
mits a 38.4-Kbps packet over an ACID=1 HARQ channel at 
t=t1. The mobile station sets a value of authoriZed_tpr[1] to 
a TPR value corresponding to 38.4 Kbps, and transmits a 
38.4-Kbps packet over an ACID=2 HARQ channel at t=t2. 
Further, the mobile station sets a value of authoriZed_tpr[2] 
to a TPR value corresponding to 38.4 Kbps. In addition, the 
mobile station receives a TPRCB indicating ‘UP’ from the 
base station at t=t2. 
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[0088] Therefore, the mobile station updates a value of 
authoriZed_tpr[0] to a TPR value corresponding to 38.4 
Kbps. Because the mobile station transmitted a 19.2-Kbps 
packet over the ACID=0 HARQ channel and then received 
a TPRCB indicating ‘UP’ in response thereto, the mobile 
station increases authoriZed_tpr[0] corresponding to the 
same ACID by one step. 

[0089] The mobile station transmits a 76.8-Kbps packet 
over an ACID=3 HARQ channel at t=t3, and sets a value of 
authoriZed_tpr[3] to a TPR value corresponding to 76.8 
Kbps. In addition, the mobile station receives a TPRCB 
indicating ‘UP’ from the base station at t=t3. Therefore, the 
mobile station updates a value of authoriZed_tpr[1] to a TPR 
value corresponding to 76.8 Kbps. Because the mobile 
station transmitted a 38.4-Kbps packet over the ACID=1 
HARQ channel and then received a TPRCB indicating ‘UP’ 
in response thereto, the mobile station increases autho 
riZed_tpr[1] corresponding to the same ACID by one step. 

[0090] In controlling a rate or a TPR of a packet to be 
transmitted over an ACID=0 HARQ channel at t=t4, because 
a value of authoriZed_tpr[0] is a value corresponding to 38.4 
Kbps, the mobile station can transmit a 38.4-Kbps packet. In 
FIG. 9, the mobile station transmits a 38.4-Kbps packet. 
Such an operation is continuously repeated. As described 
above, the mobile station controls a TPR for each HARQ 
channel, or ACID. In addition, as illustrated in FIG. 9, the 
mobile station can control its oWn TPR value for each 
HARQ channel using the internal parameter authoriZed_tpr. 

[0091] There is a current transmission packet data frame 
corresponding to the same ACID among a plurality of 
previous transmission packet data frames and there is a rate 
of the corresponding packet data frame. As described above, 
a rate of a packet data frame can be used in the same 
expression as a TPRCB. Here, a TPRCB alloWed for a rate 
of a previous transmission packet data frame Will be referred 
to as TPRCB{ACID(P)}, Where P stands for ‘previous’. 

[0092] In addition, a rate of a neXt transmission packet 
data frame Will be referred to as TPRCB{ACID(N)}, Where 
N stands for ‘neXt’. The mobile station determines Whether 
to increase, decrease, or hold a rate based on control 
information received from a base station. 

[0093] The foregoing description, i.e., a method for trans 
mitting a current packet data frame using an ACID can be 
expressed as shoWn beloW in Equation 4. 

[0094] That is, a rate of current transmission packet data 
is increased or decreased by Delta on the basis of a rate of 
a packet data frame corresponding to the same ACID among 
the previous transmission packet data frames. Here, “Delta” 
refers to a value increased or decreased base on control 
information received from a base station. 

[0095] As can be appreciated from the foregoing descrip 
tion, a mobile station applies an RCB based on a rate used 
When a base station generates the RCB, thereby preventing 
a reverse rate control error caused by a processing delay 
betWeen the base station and the mobile station. Therefore, 
using the interlaced rate control method according to the 
present invention, a mobile station accurately applies a rate 
calculated during scheduling by a base station, thereby 
ef?ciently controlling reverse rates of mobile stations. 
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[0096] While the present invention has been shown and 
described With reference to a certain preferred embodiment 
thereof, it Will be understood by those skilled in the art that 
various changes in form and details may be made therein 
Without departing from the spirit and scope of the present 
invention as de?ned by the appended claims. 

What is claimed is: 
1. Amethod for controlling a data rate of a reverse packet 

data frame in a mobile station of mobile communication 
system, comprising the steps of: 

receiving a reverse control information for a data rate of 
a neXt transmission reverse packet data frame; 

determining the data rate of the neXt transmission reverse 
packet data frame by the reverse control information 
and a data rate of a previously transmitted reverse 
packet data frame determined by a predetermined rate 
control delay; and 

transmitting the reverse packet data frame at the deter 
mined data rate. 

2. The method of claim 1, Wherein the reverse control 
information includes information to perform one of an 
increase, a decrease, and a hold on the data rate. 

3. The method of claim 2, Wherein the reverse control 
information to perform one of the increase, the decrease, and 
the hold is based on a data rate for a time interval that occurs 
a predetermined rate control delay ahead of a current time 
interval. 

4. The method of claim 3, Wherein the predetermined rate 
control delay is determined per frame, considering a time 
required When the base station generates the reverse control 
information and transmits the reverse control information, 
and the mobile station receives the reverse control informa 
tion and determines the data rate according to the received 
reverse control information. 

5. The method of claim 2, Wherein the step of determining 
the data rate of the neXt transmission reverse packet data 
frame comprises the steps of: 

determining the data rate of the previously transmitted 
reverse packet data frame that determined by the pre 
determined rate control delay; and 

determining the data rate to be a currently transmitted 
reverse packet data frame that determined by the 
reverse control information and the data rate of previ 
ously transmitted packet data rate. 

6. The method of claim 1, Wherein the reverse control 
information is a rate control bit (RCB). 

7. The method of claim 1, Wherein the predetermined rate 
control delay is a predetermined delay time from reference 
time Where a mobile station applies a rate control bit(RCB). 

8. The method of claim 1, Wherein the rate of the neXt 
transmission packet data frame is determined by applying 
the reverse control information to a data rate of a previously 
transmitted reverse packet data frame determined by a 
predetermined rate control delay. 

9. The method of claim 1, Wherein the reverse control 
information is received by a forWard rate control channel 

(F-RCCH). 
10. The method of claim 1, Wherein the neXt transmission 

packet data frame is transmitted by a reverse packet data 
channel (R-PDCH). 
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11. Amethod for controlling a data rate of a reverse packet 
data frame in a mobile station of mobile communication 
system, comprising the steps of: 

receiving an acknowledgement from the base station, 
indicating Whether reception of the reverse packet data 
frame is successful; 

if the reception of the reverse packet data frame is 
successful, receiving a reverse control information for 
a data rate of a neXt transmission reverse packet data 

frame; 
determining a data rate of the neXt transmission reverse 

packet data frame based on a predetermined rate con 
trol delay; and 

transmitting the reverse packet data frame at the deter 
mined data rate. 

12. The method of claim 11, Wherein the reverse control 
information includes information to perform one of an 
increase, a decrease, and a hold on the data rate. 

13. The method of claim 11, further comprising the step 
of retransmitting the reverse packet data frame, if the 
reception of the reverse packet data frame is unsuccessful. 

14. The method of claim 13, Wherein the retransmitted 
reverse packet data frame is combined With the reverse 
packet data frame previously transmitted by the base station, 
so that the combined packet is loWer in energy than the 
previously transmitted reverse packet data frame. 

15. The method of claim 11, Wherein the reverse control 
information is a rate control bit (RCB). 

16. The method of claim 11, Wherein the predetermined 
rate control delay is a predetermined delay time from 
reference time Where a mobile station applies a rate control 

bit (RCB). 
17. An apparatus for controlling a data rate of a reverse 

packet data frame in a mobile station of a mobile commu 
nication system, comprising: 

a receiver for receiving reverse control information for a 
data rate of a neXt transmission reverse packet data 

frame; 
a controller for determining the data rate of the neXt 

transmission reverse packet data frame by the reverse 
control information and a data rate of previously trans 
mitted reverse packet data frame determined by a 
predetermined rate control delay; and 

a transmitter for transmitting the neXt transmission 
reverse packet data frame to the base station according 
to the determined data rate. 

18. The method of claim 17, Wherein the reverse control 
information includes information to perform one of an 
increase, a decrease, and a hold on the data rate. 

19. The apparatus of claim 18, Wherein the information to 
perform one of the increase, the decrease, and the hold is 
based on a rate for a time interval that occurs a predeter 
mined rate control delay ahead of a current time interval. 

20. The apparatus of claim 17, Wherein the predetermined 
rate control delay is determined per frame, considering a 
time required When the base station generates the reverse 
control information and transmits the reverse control infor 
mation, and the mobile station receives the reverse control 
information and determines the data rate according to the 
received reverse control information. 
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21. The apparatus of claim 18, wherein the controller 
determines the data rate of previously transmitted reverse 
packet data frame that determined by the predetermined rate 
control delay ahead of a current time interval and the data 
rate to be currently transmitted packet data frame that 
determined by a increase, decrease, and hold of the reverse 
control information and the data rate of previously trans 
mitted packet data rate. 

22. The apparatus of claim 17, Wherein the reverse control 
information is a rate control bit (RCB). 

23. The apparatus of claim 17, Wherein the predetermined 
rate control delay is a predetermined delay time from 
reference time Where a mobile station applies a rate control 

bit (RCB). 
24. The apparatus of claim 17, Wherein the data rate of the 

neXt transmission packet data frame determined by applying 
the reverse control information to a data rate of a previously 
transmitted reverse packet data frame determined by a 
predetermined rate control delay. 

25. The apparatus of claim 17, Wherein the reverse control 
information is received by a forWard rate control channel 

(F-RCCH). 
26. The apparatus of claim 17, Wherein the neXt trans 

mission packet data frame is transmitted by a reverse packet 
data channel (R-PDCH). 

27. Amethod for controlling a data rate of a reverse packet 
data frame in a mobile station of mobile communication 
system, comprising the steps of: 

receiving a rate control command from the base station 
over a forWard rate control channel; 

determining a data rate of a neXt transmission packet data 
frame by the received rate control command and a data 
rate of a previously transmitted packet data frame 
corresponding to a same ACID (ARQ (Automatic 
Repeat reQuest) Channel Indicator); and 

transmitting a packet data frame over the reverse packet 
data channel at the determined data rate. 

28. The method of claim 27, further comprising the step 
of analyZing the received rate control command. 

29. The method of claim 28, Wherein the step of analyZing 
the received rate control command comprises the step of 
determining Whether the received rate control command 
indicates one of an increase, a decrease, and a hold of a data 
rate. 

Sep. 9, 2004 

30. The method of claim 27, Wherein the data rate of a 
neXt transmission packet data frame is determined by: 

TPRCB{ACID(N)}=TPRCB{ACID(P)}+Delta 
Where, TPRCB{ACID(P)} is a TPRCB (Traf?c-to-Pilot 

Ratio Control Bit) corresponding to a data rate of a 
previous transmission packet data frame corresponding 
to an ACID, TPRCB{ACID(N)} is a TPRCB corre 
sponding to a data rate of a neXt transmission packet 
data frame having an ACID, and Delta is a value 
indicating one of an increase, a decrease, and a hold of 
a data rate according to the rate control command. 

31. A mobile station apparatus for controlling a data rate 
of a reverse packet data frame in a mobile station of mobile 
communication system, comprising: 

a forWard rate control channel (F-RCCH) receiver for 
receiving a rate control command from the base station 
over a forWard rate control channel; 

a rate controller for determining a data rate of a neXt 
transmission packet data frame by the received rate 
control command and a data rate of a previously 
transmitted packet data frame corresponding to a same 
ACID (ARQ (Automatic Repeat reQuest) Channel 
Indicator); and 

a reverse packet data channel (R-PDCH)transmitter for 
transmitting a packet data frame over the reverse packet 
data channel at the data rate determined by the rate 
controller. 

32. The mobile station apparatus of claim 31, Wherein the 
rate controller analyZes the received rate control command. 

33 The mobile station apparatus of claim 32, Wherein the 
rate controller determines Whether the received rate control 
command indicates one of an increase, a decrease, and a 
hold of a data rate. 

34. The mobile station apparatus of claim 31, Wherein the 
rate controller determines the data rate of a neXt transmis 
sion packet data frame by: 

Where, TPRCB{ACID(P)} is a TPRCB (Traf?c-to-Pilot 
Ratio Control Bit) corresponding to a data rate of a 
previous transmission packet data frame having an 
ACID, TPRCB{ACID(N)} is a TPRCB corresponding 
to a data rate of a neXt transmission packet data frame 
corresponding to an ACID, and Delta is a value indi 
cating one of an increase, a decrease, and a hold of a 
data rate according to the rate control command. 

* * * * * 


