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ABSTRACT

[0061] A method of transmitting packet data in 2 CDM and TDM mobile data
communication system is provided. The method comprises detefmining priorities of one or more
control chanfels, transmitting control information related to one or more packet data sets to one
or more mobile stations through corresponding control channels according to the priorities; and
transrmitting the onhe or more packet data sets t0 each mobile station through one or moré data

channels that correspond to the one of mmoré c¢ontrol channels, respectively. And, a frame

duration of the higher priority data control channel restrict a frame of the lower priority data

control ehannel.
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invention Title: Method of transmitting packet data in a communication system

The following statement is a full description of this invention,; including the best

method of performing it known to us:
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METHOD OF TRANSMITTING PACKET DATA

IN A COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS

Pursuant to 35 U.S.C. § 119(a), this application claims the benefit of earlier filing
date and right of priority to the Korean Application No. P2001-60964, filed on September 29,

2001, the content of which is hereby incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention:

The invention relates to a mobile communication system, for example a

method of transmitting packet data in a communication system.

Discussion of the Related Art:

The existing mobile communication systems often use physical channels such as
one or more Packet Data Channels (PDCH) and Packet Data Control Channels (PDCCH) for
transmitting packet data. A PDCH is a channel through which one or more packet data sets are
transmitted to one or more mobile stations (or users). Each mobile station may share a PDCH
with others by using a Time Division Multiplexing (TDM). The PDCCH is a control channel
through which one or more control signals are transmitted. A control signal contains control
information that enables one or more mobile stations to receive a data packet through a

corresponding PDCH.

In current systems, a base station transmits packet data sets to mobile stations by
using a TDM. The packet data sets can be transmitted to each mobile station in different time
intervals or can be transmitted in a same time interval by using different codes (e.g., Walsh

codes) that identifies a packet data set for each mobile station.
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The packet data set being transmitted to each mobile station by using a TDM
method always uses all the resources available in a PDCH, even if it is not necessary for all the
communication resources to be exhausted. Consequently, the system resources are often wasted.
In addition, in existing systems that use a TDM method, the period of time for transmitting a
packet data set to each mobile station through a PDCH is fixed. Therefore, it is very difficult to
use the system resources efficiently. A data communication method is needed that can overcome
the above-referenced shortcomings by more efficiently utilizing the transmission resources of the
commu-nication system.

It is not admitted that any of the information in this specification is common
general knowledge, or that the person skilled in the art could be reasonably expected to have
ascertained, understood, regarded it as relevant or combined it in anyway at the priority date.

SUMMARY OF THE INVENTION

Accordingly, the invention is directed to a method of transmitting packet data in a
data communication system and, particularly, to a method of transmitting packet data in a CDM
and/or TDM data communication system that promotes the efficient use of the system resources

and communication channels.

Additional advantages, objects, and features of the invention will be set forth in
the description which follows and, in part, will become apparent to those having ordinary skill in
the art upon examination of the following or from prac;tice of the invention. The objectives and
other advantages of the invention may be realized and attained by the structure particularly
pointed out in the written description and claims hereof as well as the accompanying drawings.

In one aspect of the invention there is provided a method of transmitting
packet data control information and packet data to at least one mobile station in a radio
communication system, the method comprising: transmitting first control information on a
first packet data control channel, the first control information associated with a first packet

data channel; and transmitting second control information on a second packet data control
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channel, the second control information associated with a second packet data channel,
wherein the first and second packet data control channels are monitored by a mobile station in
a predetermined order to obtain the first and second control information for receiving packet
data on the second packet data channel.

In another aspect of the invention, there is provided a method of receiving
control information and packet data at a mobile station in a radio communication system,
comprising: monitoring a first packet data control channel and a second packet data control
channel in a predetermined order to obtain first control information and second control
information, respectively; and receiving packet data on a packet data channel by using the
obtained first and second control information.

In another aspect of the invention there is provided a method of transmitting
packet data and control information between a base station and a mobile station in a radio
communication system, the method comprising: transmitting first control information on a
first packet data control channel, and transmitting second control information on a second
packet data control channel, the first control information associated with a first packet data
channel and the second control information associated with a second packet data channel;
wherein, if both the first and second control information is to be used, the first and second
packet data control channels are to be decoded in a predetermined order such that the first
control information is used before the second control information.

In accordance with one embodiment of invention, a method of transmitting
packet data on packet data channel in a radio communication system comprises the steps of
prioritizing at least two packet data control channels, transmitting control information related
to packet data channel on at least one of the prioritized packet data control channels, and

transmitting the packet data on the packet data channels respectively.
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According to another embodiment, a method of transmitting packet data of

packet data channel in a communication nhetwork comprises the steps of scheduling one or

O
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packet data for transmission, deciding whether to use CDM duting the scheduling; transmitting
control information related to the at least two packet data chaninels on through at feast two packet
data control channels having priorities, if the CDM is being used, and transmitting the packet
daita through packet data channels that correspond to the control channels, during one or more
data transmission periods.

According to another embodiment, a method of transmitting packet data control

tnformation in a radio comimunication system comprises the steps of transmitting a first control

information to first mobile station on the first packet data coritfol channel having a first priority,

e—&

and transmitting a second control information to second mobile station on the second pac acket data

channel having a second prioFity concurrently:

] According to another embodiment, a method of transmitting control information
in a radio communication System, the method compfises transmitting the control information
corresponding o a packet data channel on the at least two cofitrol channels using a same time
aligned frame duration at a particular tifie, respectively.

According to another embodiment, a method of receiving a control information

a priofity information of packet data control channels from a base station, detecting the packet

data control channel corresponding to assigned mébile station according to the priofity
information, receiving control information on the packet data control channél.

According to another embodiment, a riethod of communicating packet data in a
communieation network comprises the stéps of receiving information from a base station, the

information including priorities of @t least one control channel, control channel information, and



a CDM indicator, the CDM indicator indicating whether CDM is currently being used or not;
‘monitoring the at least one control channel according to the information received from the base
station, and receiving @ corresponding packet data set by each mobile station by wsing Tesults

obtained from the monitoring.

According to another amendment, @ method of transtmitting pa acket data in a radio

©

communication system that uses code division multiplexing (CDM) andior time division

multiplexing (TDM), wherein at least two control channels and 4t least two data charnnels are
being supported in the radio communication System comprises the steps of prioritizing the at
least two control channels in response to predetermined eriteria, associating the at least two data
channels with the priofitized control channels, informiing at least oné mobile station of the
priotitized control channels, and transmitting the packet data using at least one of the data

channels corresponding to the prioritized control ¢ nel.
According to another amendment, a method of feceiving packet data at a mobile
station in @ communication network that uses code division multiplexing (CDM) and/or time

division multiplexing (TDM), whetein at least two control channels and at least two data
chanmels are being supported in the communication hetwork eomprises the steps of receiving
prioritized control channel finformation that prioritized the at least two control channels,

associating the at least two data channels with the prio

otitized control channels, and monitoring
{he at least two control channels in an order of the prioritized coritrol channels.

According to another embodiment, a fadio communication

transmitting data packets in a communication network that uses code division multiplexing
(CDM) mndlor time division multiplexing (TDM), wherein at least two control channels and at
Jeast two data channels are being supported in the fadio communication System comprises means

(3]




associating the at least two data channels with the prioritized control channels, means for

informing @t least one maobile station @bout the prioritized control channels, and means for

transmitting the packet data using at least one of the data channels corresponding the prioritize

control channel.

According to another embodiment, a mobile station for receiving packet daia ina
communication network that uses code division multiplexing (CDM) andlor time division
multiplexing (TDM), wherein at least two control channels and &t least two data channels are
being supported, the mobile station comprises means for receiving priotitized control chanmnel
information that prioritized the at least two control channels, means for associating the at least
two data ¢hannels with the priotitized control channels, and means for monitoring the at least

two control channels in an order of the prioritized control channels.

It is o be understood that both the foregoing surnmary and the following detailed
description of the invention include exemplary embodiments that are intended to provide further
explanation of the invention. The confent @and the embodiments included in the summary and
other parts of fhe application, however, are provided by way of example and should not be

construed to limit the scope of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which afe included to provide a fusther

understanding of the invention, are incorporated in and constitute a part of this specification.

FIG. 1 illustrates an example of the TDM data transmission méthod;




FIG. 2 ilfustrates an example of the TDM/CDM data transmission method illu istrating o
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correspondence between the packet data channels and packet data control channels according 10

an embodiment of the invention;

FIG. 3 illustrates another example of the TDM/CDM data transmission method
according to one embodiment of the ifvention;

FIGS. 4A and 4B illustrate further examples of the TDM/CDM data transmission
method according to one embodiment of the invention; and

FIGS. 5A through 5C illuswate further examples of the TDM/CDM data
transmission method according to one or more embodiment of the invention.

Features, elements, and aspects of the invention that are referenced by the same
aumerals in different figures represent the same, equivalent, or Similar features, elements; or
aspects iin accordance with one or more embodiments.

Reference will now be made in detail to ohe of more embodiments of the

invention, examples of which are illustrated in the accompanying drawings.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention fis related to a mobile communication system that Uses
Packet Data Channels (PDCH), Packet Data Cortrol Channels (PDCCH), and W Valsh codes for
{ransmitting @ packet data set to each mobile station
A Walsh code space is a set of available Walsh ¢ odes that a base station uses
wihen transmitting packet data. Each element of the Walsh code space may vary with time. For
example, Walsh Max represents the maximum number of the Walsh codes that can be included

in a Walsh code space. This number may vary with time. Walsh_ATl, for example, represents all
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the Walsh codes included in a 'Walsh code space. Although the present invention is described
using a Walsh code @s an example, the present invention may also be implemented in a System

that utilizes other suitable channe! code.

In @ case whete more than one PDCH is used, PDCH (i) represents the i™ PDCH.
In some embodiments, the PDCHs divide and use a Walsh code space. For example, if a system
uses up to four PDCHs: PDCH (0), PDCH (1), PDCH (2), and PDCH (3), then the PDCHs
scheduled to transmit packet data in a same period divide and use a Walsh code space. On the
other hand, if the system uses only a single PDCH, the PDCH uses Walsh_All In addition, if the
sy§tem uses only two PDCHs, i.e., PDCH (0) and PDCH (1), then both channels share a Walsh
code space. Subsequently, the Walsh codes being used by both channels may be defined as
Walsh (0) and Walsh (1)

Walsh (i) represents a sub=space included in @ Walsh code space, where the sub-
space includes a set of Walsh codes that PDCH (i) uses at a specified time. Even when the
Wialsh code space is ot changed, Walsh (i) may be changed with time. That is. Waish (i) may
include a different set of Walsh codes during different data ttansmissioh periods. This further
means that the number of the Walsh codes included in Wailsh (i) may vary with tithe. N speq

preferably fepresents the maximum number of PDCHs or PDCCHs that a system is abie to use,

BT

and N,.; sy Dreferably represents the mumber of PDCHs or PDCCHs that a system actually

v reol _
uses at @ certain time.

FIG. 1 illustrates an example of the TDM data transmission method. As shown
in FIG. 1, a base station transmits packet data to each user (mobile station) in a predeterriined
rule by using a Time Division Multiplexing (TDM) method. In this case, the base station uses all

the Wallsh codes (Walsh_All) included in a Walsh code space.



Referring to FIG. 1, each data transmission period for a user may be fixed ot it
tnay change. In addition, the time period for transmitting user data to a user through a PDCH
and the time period for transmitting control infermation to the same user through a DCCH are
not necessarily identical to each other. The time at which base Station starts 0 transinit data and
the data transmission period for each transmission are determined according to a predetermined
rife. A bresk period may of may not exist between two conSecutive data tFansTnisst
depending on channel environments of the system, for example.

Tn accordance with one embodiment of the invention in TDM and/or CDM
(hereinafter, “TDM/CDM”) methods. A bbase station initally determines an order of transmitting
data to each user (scheduling process) and transmits the data in the determined order. The base

station may Suppoft at least one PDCH. In a case where only one PDCH is used, Walsh_All will

cases where two ot more PDCHS ate

be wsed to transmit the packet data on the PDCH. Tn othe
used, the PDCHs will divide and use a Walsh code space. Namely, PDCH (i) uses Wa Ish (i) in
association with PDOCH(), which is a PDCCH that transmits the control information
corresponding 10 PDCCH(I).

Bach mobile station {user) is ablle to find how its corresponding packet data set is
being transmitted through PDCH (i) by monitoring PDCCH (i). As mentioned earlier, the period
of time for transmitting user data to a user over PDCH (i) and the period of time for wransmitting
control information to fhe same user over PDCCH(i) may not be identical to each other.

FIG. 2 illustrates an example of the TDM/CDM data transmission method
illustiating one-to=ohe cofrespondence between the packet data channels and packet data control

channels according to an embodiment of the invention. If a packet data coritrol chanmel is used

fot transmitting the control information for the packets, there exists a one-to-one correspondence



between the packet data channel and the packet data control channel so that each packet data

control channel contains the control information for its associated packet data channel.

Similar 1o the example shown in FIG. 1, a break period between any two
consecutive data transiissions fMay or may hot exist depending on environment status feedback.
The empty space shown in FIG. 2 indicates that noneé of PDCHs and PDCCHs is being used. For
example, in intetval a, all four PDCHs and PDCCHs are being used. In iatervals b and ¢, three
PDCHis and thtee PDCCHs are being used. In interval d, only one PDCH and one PDCCH are
beingused. Finally, in interval e all four PDCHs and PDCCHs are being used.

In the TDM or TDM/CDM data transmission methods, examples of which are
shown in FIG. ] and FIG. 2, a base station sends one :or moreé information to each mobile station
as provided below. Tn one embodiment, for example, a base station sends information related fo
whether it supports CDM to each mobile station by a physical channel, a signaling channel, or a
broadcasting channel. The base station sends this information when it starts to operate or at any

time according to its operational condition,

In some embodiments, the base Station determines Ny, s » the Maximum

mumber of PDCHs that can be wsed and sends it to each mobile station by a physical channel, a

signaling chanmel, o a broadcasting channel. This maximum number may be precon

i
=

igured, fo

any time according to its operational condition.

In certain embodiments, the constituent information of the Walsh codes being
wsed lby one or more PDCHsS or/and PDCCHs and the priorities of the PDCCHs may be

preconfigured. Here the priority information of PDCCHs may be transmitted to mobile stations
on other control channel, Signaling channel of broadcasting channel. (i.e. PM{(extended

parafneter message), ECAM(extended channel assignment message), MC_Parametefs message,

10
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UHDM (universal handoff direction message) ) and the priofity information may be
predetermined each other and the information is Walsh code information. If the prierity s
determined by terminal or base station. Each mobile station or base station may set PDCCH
identifier on itself.
In other embodiments, for example, the base station sends the above information
o each mobile station. Alternatively, the base station may send the information when it starts to
opetate or @t mny time according to it operational condition.

In accordance with one aspect of the invention, the base station may sends

Niozat_pwon » | the number of PDCHs currently being used by the System to the miobile stations.

‘Whenevet N, pyy Changes, the base st Station may SE@dts the changed N, pey to €ach mobile

tion by @ physical channel, a signaling channel or a broadcasting channel. The priority of each
PDCCH depends on the level of its importance, transinission environment of the data being
transtitied via that channel. We assumie that the priofity of PDCCH (i) i i.

Depending on implementation, in cettain embodiments, channel priority may be
determined in accordance ‘with fhe transmission environment of the user. In a data
comimunications system, error detettion and other diagnostic tools may be utilized or emmbedded
in the communications system to determine the efficiency and accuracy levels of data reception
and transmission within the system. As such. various transimission environments may be
categotized and ranked based on data delivery priority andfor transmission efficiency. Such
channel priority information is preferably transmitted to mobile stations.

Ih one embodiment of the invention, fof example, the environment with the worst
transmission efficiency is assigned to @ first control channel and a fitst data channel (eg-

PDOCH(0)/PDCH(0)) and the environment with the best transmission efficiency is assigned to a

fp=adt
[



last control channel and 2 last data channel (e.g, PDCCH(N-1YPDCH(N-1)). In other
embodiments, the most important environment {i.¢.; the one with the highest jpriority data). for
example, is assighed to a first control chanmel and e first data channel (eg,
PDCCH(0)/PDCH(0)) and the least important environment (i-¢:, the one with the lowest priority
data), fis assigned o a last control channel and a last data channel (&.g., PDCCH(N-1 )/PDCH(N-=
19), fot example. The channel assignment may be applied in other way. In accordance with one
aspect of the invention, the base station informs each mabile station Whether it is transmitting
packet data using a CDM method by sending @ CDM indicator to each mobile station. This
feature may be optional and whether CDM is to be used of not on a certain control channel is
determined based on ihe environment information received from the users andjor the based
station communicating on one or more particular data channels.

The base station generates information bits of the CDM indicator and s ends the
CDM Sndicator bits 10 each mobile station. In an embodiment, the CDM indicator comprises a
single data bit. For example, if the indicator is set to 1, it means that the base station is currently
transmitting packet data using a CDM method. If it is sét to zero, for example, it means that the
base station iis noi wsing the CDM method for trahsmitting packet data. In other embodiments, a

é

multi-bit CDM indicator may be utilized.

Reeference will now be made in detail 1o methods of transmitting packet data sets
o at lleast one mobile slation after at teast one of the ififormation described above is provided by

At time=;

the base station selects a first packet data set for transmission by
o

fab L

performing @ first scheduling process. Then it sends corresponding control information on

PDCCH (0) and sends the first packer data set on PDCH (0) that uses Waish (0). If it finds at

time=7, that CDM is not hecessary, Walsh (0) is able to become Walsh All. In certain




embodiments, a code allocation field is included in the control ififormation transmitied via the
control channels. For example, in one embodiment, a 5-bit code allocation field is transmitted
through PDCCH(0) to indicate the information on Walsh codes used by PDCH(0))

On the other hand, if the base station determines at time=1, that it does require to
use CDM, then it transmits the corresponding control ihformation through control chanmels (e.g..
PDCCH (0), PDCCH (1), etc.), and further trahsmits the packet data sets through data channels
(e.g., PDCH (0), PDCH (1), etc.) cotresponding to the control chanmels, respectively. When all
the scheduled ;péeiket data sets -are transmitted, the base station performs a next scheduling
process at titne=1, -

I the mobile station does not receive a CDM indicator provided by the base

& A

station, then the mobile station determines whether there is @ packet data set being transmitted by

v

analyzing the control information of each PDCCH. If the base station does not provide the CDM
indicator @t all and N, spey Is known, then the mobile station continuously monitors all the
PDCCHs according o their priorities of until the assigned PDCCH is found.

Tif the mobile station receives the CDM indicator provided by the base station and
Nyos pocy 16 Known, then the mobile station continuously checks the CDM indicator. If the
CDM indicator indicates that CDM is not cutrently being used, the mobile station moenitors only
PDCCH (0): On the other hand, if the CDM indicator indicates otherwise, then the mobile
station discovers whether there is a packet data set that it needs 10 receive by analvzing the
control infofmation of ¢ach PDCCH, ot it continuously monitors all the PDCCHs according to

their priorities until all ' Walsh codes in ‘Walsh code space of the assighed PDCCH is found.
If the base station does mot provide the CDM indicator and N, ppey 1S known,

2

then the mobile station is able to find that the base station is curfently using CDM by using



Nzt pooi - For example, if N, gy is set to “007 it means that CDM is not being used. On

redl

the other hand, if N, ppey 19 set 10 any other number, it means that CDM is being used.

eal

Tin the latter case, the mobile Station discovers whether there is a packet data set

that it needs to receive by analyzing the control infofmation of each PDCCH, of it continuously

monitors all the PDCCHs according to their priorities until it finds all Walsh codes in Walsh
o Py 3 TR AATT B ’-N =1 BREL S L BAAY i BT _ 5

code space or the assigned PDCCH. For example, if = ~¥~*P% s set to “00™; the mobile Station
Y R ST NI A P e g | Nr

monitors only PDCCH (0). if;, for example, ~ "-PPCH js set o “017, then the mobile station

monitors PDCCH (0) and PDCCH ((1)- J1f 00 is set ‘to <107, thien the mobile Station

monitors PDCCH (0). PDCCH (1), and PDCCH (2), for example. And, if N v_poci is set to

“11*, then the mobile station monitors all the PDCCHs, for example. Depending on
L S N,L.ay PDCH ) ~ g .o %2 . a - PR T U S
implementation = ““~PtH may be set 1o other bit values. The bit sets provided hefein are by
way of example only and should not be construed to litnit the scope of the invention as claimed.

13 1 P

transmission period of PDDCH or PDCH. (For example, each data transmission period of PDCH

(i) is mot included in the control information of PDCCH (1)), each mobile station may find it by
using any additional methods including cheeking CRC of PDCCH (i). As such, a data
transmission period may be blindly calculated.

FIG. 3 illustiates another example of the TDM/CDM data transmission method
according to one embodiment of the invention. As shown, in one embodiment the base station
does not use CDM at all, and all the control information are transmitted through PDCCH (0).

FIGS. 4A and 4B illistrate further examples of the CDM/TDM data transmission

method according to one or more embodiments of the invention. In each interval that CDM is

14



wsed, the control information sets are transmitied on one or more PDCCHs in their priority order.
In both figures, it is assumed that N, s = 4. According to the preferred embodiment,

during the CDM transmission, ‘the transmission intervals (for example, shown as intervals of
frame durations e, b, c in Figs. 4A and 4B) of the PDCCH (0) may be afbitrarily set. However,
any lower priority channels, for example; PDCCH (1): (3); preferably use the same transmission
intervals @s the channel having the highest priority, namely; PDCCH (0): In other words. if two

of more data control channels afe being used at a particular fime, such PDCH and/or PDCCH

channels wse the sarive time-alighed frame dutation

Referring to FIG. 4A, in intervals “a” and , PDCCH (0) uses Walsh_All
because only TDM is used. However, in interval “b°, PDCCH (i) uses Walsh (i) because only

CDM iis sed. N,y ppey 0 interval b is 2, because there are 2 scheduiled users 3 and 4 in that

real

interval. In order words, if CDM is used and there are two PDCCH, the PDCCHs must used in

bdl

the priority order (for example, PDCCH (0), PDCCH(1 ).

Referring to F1G. 4B, in intervals a, c, and ¢, PDCCH (0) uses Walsh_ _All
because only TDM is used. However, in intervals b and d, PDCCH (i) use Walsh (i) beca
CDM is wsed. The values of N, sy 0 intervals b and d are 2 and 3, respectively. In order
words, if CDM is used and there are three PDCCH, the PDCCHs must used in the priority order
{For example, PDCCH (0), PDCCH(1). PDCCH(2) ).

FIGS. 5A through 3C llustrate further examples of the CDM/TDM data
transmission method according to the invention, ifi which the length of the data transmission
period for PDCCH (i) is restricted. Referring to FIG. SA, in interval a, the lengths of the data
transmission jpefiods for PDCCH (1) and PDCCH (2) are shorter than that of PDCCH (0).

Referring to FIG. 5B, in interval a, the lengths of the data transmission periods of PDCCH (1)



0

and PDCCH (2) are shorter than that of PDCCH (0), and they afe identical to each other

Referring o FIG. 5C, in interval &, the lengths of the data transmission periods of PDCCH (1)
and PDCCH (2) ate identical to that of PDCCH (0). In other words, a frame duration of the
higher priority data control channel restrict @ frame of the lower priority data control frame. If

such

]

data contro] channels

=)

two or more data control channels are being used at a particular time

&

use ‘the same time-aligned frame duration and a starts of the data control chanrel is aligned with a
starts of the corresponding data channel. Because data channels correspond to data control chanmels, the

data channel is applied in @bove way. All packet data contro! channels and packet data channels
transinitted simultaneously start their wansmissions at the same time and have the same durations.

As such, a data communication method that diminishes the wasteful use of the
available system resources using @ combination of CDM and TDM data transmission methods is
provided. The provided method further preverits the over saturation of data control channels in &
communication system tthat only uses one data transmission channel.

As described embodiment, the system may use New Packet Data Control
Channels (NPDCCH), which are additional control channels that transimit additional control
information.

The preferied embodiments may be implemented as a method, an apparatus of
article of manufacture using standard programming and/or engineering techniques to produce

software, firmware, hardware, or any combination thereof. The term “article of manufacture” as

used herein refers to code or Jogic implemented in hardwarte logic (e.g., an integrated circuit chip;
Ficld Programmable Gate Atray (FPGA), Application Specific Integrated Circuit (ASIC), ete.) or

a processor readzble medium (e.g., magnetic storage imedium (e.g., hard disk drives, floppy disks,

tape, etc.), optical storage (CD=ROMs, optical disks, etc.), volatile and non-volatile memory

devices {e.g., EEPROMSs, ROMs, PROMs, RAMs, DRAMs, SRAMs, firmware, programmable
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logic, etc.). Code in the computer readable medium is accessed and executed by a processor.
Of course, those skilled in the art will recognize that many modifications may be made to this
configuration without departing from the scope of the present invention, and that the article of

manufacture may comprise any information bearing medium known in the art.

Although particular embodiments of the invention have bcen shown and
described, it will be apparent to those skilled in the art that changes and modifications may be
made without departing from the invention in its broader aspects, and therefore, the appended
claims are to encompass within their scope all such changes and modifications that fall within

the true scope of the invention.

As used herein, except where the context requires otherwise the term
"comprise" and variations of the term, such as "comprising”, "comprises” and "comprised”,

are not intended to exclude other additives, components, integers or steps.

17
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1.

A method of transmitting packet data control information and packet data to at least
one mobile station in a radio communication system, the method comprising:
transmitting first control information on a first packet data control channel, the
first control information associated with a first packet data channel; and
transmitting second control information on a second packet data control
channel, the second control information associated with a second packet data channel,
wherein the first and second packet data control channels are monitored by a
mobile station in a predetermined order to obtain the first and second control
information for receiving packet data on the second packet data channel.
The method of claim 1, wherein the predetermined order is based on a number of
packet data control channels being used.
The method of claim 2, wherein the first and second control information is transmitted
simultaneously.
A method of receiving control information and packet data at a mobile station in a
radio communication system, comprising:
monitoring a first packet data control channel and a second packet data control
channel in a predetermined order to obtain first control information and second control
information, respectively; and
receiving packet data on a packet data channel by using the obtained first and
second control information.
The method of claim 4, wherein the predetermined order is based on a number of

packet data control channels being used.

18
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6.

7.

10.

11.

The method of claim 4, wherein the first control information includes a CDM
indicator indicating whether CDM is currently used.
The method of claim 6, further comprising receiving information indicating a
maximum number of control channels and a number of control channels currently
being used.
The method of claim 4, further comprising receiving additional information prior to
receiving packet data and receiving the first and second control information, the
additional information comprising at least one of information indicating whether CDM
is supported, information indicating a maximum number of packet data channels,
information indicating a number of packet data control channels currently being used,
and information indicating whether CDM is currently being used.
The method of claim 4, further comprising receiving Walsh code information
corresponding to at least one of the first and second packet data control channels.
A method of transmitting packet data and control information between a base station
and a mobile station in a radio communication system, the method comprising:
transmitting first control information on a first packet data control channel, and
transmitting second control information on a second packet data control
channel, the first control information associated with a first packet data channel and
the second control information associated with a second packet data channel;
wherein, if both the first and second control information is to be used, the first
and second packet data control channels are to be decoded in a predetermined order
such that the first control information is used before the second control information.
The method of claim 10, wherein the predetermined order is based on a number of

packet data control channels being used.

19
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12. The method of claim 10, further comprising transmitting additional information to at
least one mobile station prior to transmitting packet data and transmitting the first and
second control information, the additional information comprising at least one of
information indicating whether CDM is supported, information indicating a maximum
number of packet data channels, information indicating a number of packet data
control channels being used, and information indicating whether CDM is currently
being used.

13. The method of claim 10, further comprising transmitting Walsh code information to at
least one mobile station, the Walsh code information corresponding to at least one of
the first and second packet data control channels.

14. The method of claim 10, further comprising:

scheduling packet data for transmission on at least one packet data channel;
and

transmitting the packet data through at least one packet data channel during at
least one data transmission period.

15. The method of claim 10, wherein the predetermined order is based on CDM is

performed.

16. The method of claim 10, wherein the predetermined order is based on whether

decoding is performed.

17. The method of claim 10, further comprising transmitting information to indicate a

maximum number of packet data control channels or a maximum number of packet data

channels being supported.

18. The method of claim 10, wherein the first packet data channel and the first packet data

control channel have a one-to-one correspondence and the second packet data channel and

the second packet data control channel have a one-to-one correspondence such that each

20




005056434

S packet control channel contains the control information for its associated packet data

-]

N channel.

3

a 19. A method of transmitting packet data on packet data channel in a radio

8 communication system substantially as hereinafter described with reference to the
accompanying drawings.

88 p

on 20. A method of transmitting packet data control information in a radio communication

—

% system substantially as hereinafter described with reference to the accompanying

N

8 drawings.

Q\

21. A method of receiving a control information on a packet data control channel in a
radio communication system substantially as hereinafter described with reference to the

accompanying drawings.

21
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