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FIG.6B 
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METHOD OF TRANSFERRING AND/OR 
RECEIVING DATA IN COMMUNICATION 
SYSTEM AND APPARATUS THEREOF 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a reissue application of US. Pat. No. 
7,471, 622 B2, the entirety ofwhich is incorporated herein by 
reference, which is based on US. patent application Ser. No. 
11/830,053 ?led Jul. 30, 2007, which is a Continuation 
Application of prior US. patent application Ser. No. 10/259, 
292 ?led Sep. 30, 2002, now US. Pat. No. 7,376,076 B2, 
which claims priority under 35 U.S.C. §119 to Korean 
Application Nos. 60962/2001 ?led Sep. 29, 2001, 60963/ 
2001 ?led Sep. 29, 2001, 60964/2001 ?led Sep. 29, 2001, 
63248/2001 ?led Oct. 13, 2001, 63261/2001 ?led Oct. 13, 
2001, 64014/2001 ?led Oct. 17, 2001, and 68403/2001 ?led 
Nov. 3, 2001, whose entire disclosures therein are incorpo 
rated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a communication system, 
and more particularly, to a method for transferring a packet 
data in a mobile communication system. 

2. Background of the Related Art 
Typically, radio communication systems for transferring 

packet data use physical channels, such as, Packet Data 
Channel (hereinafter referred to as PDCH), Packet Data 
Control Channel (hereinafter referred to as PDCCH) and so 
forth. 

The PDCH is a channel for use of transferring packet data 
that actually needs to be transferred to a relevant terminal, 
mobile station or user (hereinafter being used 
interchangeably). Many users prefer the PDCH based on the 
Time Division Multiplexing system (hereinafter referred to 
as TDM system). The PDCCH contains control information, 
enabling a terminal to receive the data being transferred 
through the PDCH without error. 
When a base station transfers packet data using TDM 

system, or schedules data and later sending the data to each 
terminal in sequence, the packet data, which is transmitted to 
every terminal, always uses all of the available resources, 
e.g., Walsh codes, in the PDCH. Even when only a part of 
the available resources needs to be used, all of the resources 
are still used for the packet data. As a result thereof, most of 
other resources are wasted at the same time. 

For example, data sent on PDCH need to be coded and 
decoded based on Walsh codes. Serial bits are converted to 
parallel, and the parallel bits are coded using the Walsh 
codes. In order to decode the data, the information regarding 
the Walsh codes is sent on the PDCCH. 

In TDM system, there are plurality of time intervals 1, 2, 
3, 4, 5, 6, etc, and only one of a plurality of terminals is 
allotted for each time interval where a PDCH and PDCCH 
are sent to the terminal during this allotted time interval. For 
example, if there are users 1 and 3 and time intervals 1 and 3, 
respectively, and if all 32-ary Walsh codes are available for 
use by terminal 1, all 32-ary Walsh codes are utilized in the 
PDCH during time interval 1. However, if the available 
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2 
Walsh codes decrease in time interval 3, all decreased Walsh 
codes are utilized for the PDCH. Even before terminal 3 can 
use the changed/ decreased Walsh codes in time interval 3, it 
needs to know this information. In order to achieve this, the 
BS broadcasts such information using a Walsh Code Space 
Identi?cation Identi?er (WSI) ?eld in the PDCCH (without 
PDCH) with MACiID ?eld information bit of (000000)2 
before time interval 3 to all terminals within a cell. 

A base station regularly or irregularly broadcasts WSI on 
the PDCCH without the PDCH to all terminals under its 
management. In the course of the broadcast, the base station 
uses every possible power for all terminals (even including 
terminals in the worst environment) to be able to receive the 
information such that even the terminals in the worst envi 
ronment can receive the WSI. Hence, the broadcasting con 
sumes much power. Moreover, when the WSI change, the 
base station has to inform the changes to all terminals every 
time. In those cases, the base station cannot transmit PDCH, 
so the transmission ef?ciency of the entire system is conse 
quently reduced. 
The above references are incorporated by reference herein 

where appropriate for appropriate teachings of additional or 
alternative details, features and/or technical background. 

SUMMARY OF THE INVENTION 

An object of the invention is to solve at least the above 
problems and/or disadvantages and to provide at least the 
advantages described hereinafter. 

Another object of the invention is to provide a method for 
transferring packet data to increase the resource usage e?i 
ciency. 

Still another object of the invention is to provide a method 
for transferring packet data for use of a system based on 
Code Division Multiplexing mode (CDM)/Time Division 
Multiplexing (TDM) mode. 
The present invention can be achieved in a whole or parts 

by a method comprising allowing a plurality of users to 
receive data; and decoding the data based on a table of code 
indices indicative of the channels, wherein a code index 
from the table indicate a prescribed channel for decoding the 
data. 

The present invention can be achieved in a whole or parts 
by a method of providing information regarding the 
channels, comprising sending a code index i from a plurality 
of code indices 0-N, wherein code index i indicates 0 to i 
channels 
The present invention can be achieved in a whole or parts 

by a method of decoding data received through Pack Data 
Channel (PDCH) using a Last Walsh Code Index (LWCI) of 
a Packet Data Control Channel Message transmitted over the 
Packet Data Control Channel (PDCCH) with the PDCH, 
comprising: decoding the LWCI; and decoding the data 
using N number of Walsh codes based on the LWCI. 
The present invention can be achieved in a whole or parts 

by a message format of a Forward Packet Data Control 
Channel Message transmitted on at least one of F-PDCCHO 
physical channel and F-PDCCHl and having MACiID, 
WALSHiMASK, EPiSIZE, ACID, SPID, ALiSN, 
EXiMSQiTYPE AND RESERVED, wherein the 
improvement comprises at least one of a ?rst Last Walsh 
Code Index lwci0 of the F-PDCCHO physical channel and a 
second Last Walsh Code Index lwcil, and the lwci0indicates 
that Walsh code set includes 0”’ through lwci0th entries in a 
Walsh Code Index (WCI) table. Preferably, the WCI table 
may be pre-stored in a mobile station and a base station, and 
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respectively, the useable WCI table may be predetermined 
by signaling channel With each other. 

The present invention can be achieved in a Whole or in 
parts by a method of providing information regarding the 
channels, comprising sending a code index i from a plurality 
of code indices O-N, Wherein code index i indicates 0 to i 
channels. 

The present invention can be achieved in a Whole or in 
parts by a method comprising: alloWing a plurality of users 
to receive data; decoding the data based on a table of code 
indices indicative of the channels, Wherein a code index 
from the table indicate a prescribed channel for decoding the 
data. 

The present invention can be achieved in a Whole or in 
parts by a method for decoding data in a communication 
network, comprising: determining a prescribed value from a 
prescribed number of bits of a received ?eld, Wherein the 
prescribed value corresponds to at least one value in a table 
of ?rst values; and determining a set of second values based 
on the prescribed value to decode the data, Wherein there is a 
prescribed relationship betWeen the ?rst values and the sec 
ond values. 

The present invention can be achieved in a Whole or parts 
by a method of allocating codes for corresponding data 
channels from a prescribed number of codes comprising: 
assigning code indices to the prescribed number of codes, 
such that there is a one-to-one correspondence betWeen each 
code index and each code; transmitting a control message 
over the control channel, the control message having a plu 
rality of ?elds, Wherein one of the ?elds contains prescribed 
number of information bits based on at least one code index; 
and transmitting the data over the PDCH, Wherein control 
message and data are sent concurrently. 

Additional advantages, objects, and features of the inven 
tion Will be set forth in part 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 may be 
learned from practice of the invention. The objects and 
advantages of the invention may be realiZed and attained as 
particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be described in detail With reference to 
the folloWing draWings in Which like reference numerals 
refer to like elements Wherein: 

FIG. 1 illustrates a format of the Packet Data Control 
Channel (PDCCH) Message in accordance With a preferred 
embodiment of the present invention; 

FIG. 2 is a diagram illustrating packet data transmission 
using Time Division Multiplexing (TDM) system in accor 
dance With a preferred embodiment of the present invention; 

FIG. 3 is a diagram illustrating packet data transmission 
using CDM/TDM system in accordance With a preferred 
embodiment of the present invention; 

FIG. 4 illustrates WCI Table/List/ Set in accordance With a 
preferred embodiment of the present invention; 

FIG. 5 illustrates WCI Table Where Walsh Code Alloca 
tion (WCA) ?eld is used as Last Walsh Code Index (LWCI) 
?eld in accordance With a preferred embodiment of the 
present invention; 

FIG. 6A illustrates masking of the Walsh codes in accor 
dance With a preferred embodiment of the present invention; 

FIG. 6B illustrates another embodiment of the WCA ?eld 
in accordance With a preferred embodiment of the present 
invention; 
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4 
FIG. 7A illustrates another embodiment of the WCA ?eld 

in accordance With a preferred embodiment of the present 
invention; 

FIG. 7B illustrates another embodiment of the WCA ?eld 
in accordance With a preferred embodiment of the present 
invention; 

FIG. 8 illustrates another embodiment of the WCA ?eld in 
accordance With a preferred embodiment of the present 
invention; 

FIG. 9 illustrates another embodiment of the WCA ?eld in 
accordance With a preferred embodiment of the present 
invention; 

FIG. 10 illustrates another embodiment of the WCA ?eld 
in accordance With a preferred embodiment of the present 
invention; 

FIG. 11 illustrates another embodiment of the WCA ?eld 
in accordance With a preferred embodiment of the present 
invention; 

FIGS. 12A and 12B illustrate a PDCH transmission chain 
structure in accordance With a preferred embodiment of the 
present invention; and 

FIG. 13 illustrates a general PDCCH transmission chain 
structure in accordance With a preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 1 illustrates the format of the Packet Data Control 
Channel (PDCCH) Message in accordance With the pre 
ferred embodiment (described hereinafter), over the 
PDCCH, e.g., forward PDCCH (F-PDCCH). The CWSI/ 
LWSI ?eld of the message format preferably prevents 
Wasted poWer consumption caused by broadcasting, and 
eliminates such broadcast. Even if broadcasting is used, the 
additional ?eld of CWSI/LWSI reduces the ine?iciencies of 
a prescribed system. This message format can be used in 
both a TDM system, i.e., one PDCH physical channel and 
one PDCCH physical channel Within a prescribed time inter 
val and uses the available Walsh codes, and a Code Division 
Multiplex (CDM) system, i.e., a plurality of PDCH(i) physi 
cal channels and a plurality of PDCCH(i) physical channels, 
Where i is an integer number that is greater than or equal to 0, 
Within a prescribed period of time and the plurality of users 
are assigned to a plurality of physical channels by allocation 
of the Walsh codes Within the Walsh code space. 

It is noted that the Walsh code, PDCH, and PDCCH are 
not necessarily limited to their de?nitions. Rather, they gen 
erally represent codes and channels having such prescribed 
functions. Further, NmaxiPDCH is the maximum number of 
PDCHs or PDCCHs available for a relevant system or sector, 
Where NmaxiPDCH>O NwaZiPDCH is the number of PDCHs 
or PDCCHs that are currently being used for a relevant 
system or sector at a certain point, Where 

0<NreaZiPDCH§NmaxiPDCH' 
For example, in a TDM based packet data transfer method 

illustrated in FIG. 2, i.e., NmaxiPDCH=l and N,eaZiPDCH=l, 
a base station schedules the data to transfer, and sends the 
data to each terminal in order. In doing so, the base station 
uses the currently available Walsh codes for PDCH. 

In FIG. 2, a time length of a transmission unit on PDCH 
and PDCCH could be ?xed or varied. Further, the time 
length of PDCH and PDCCH does not have to be the same. 
The user k means packet data or control information for a 
user k. The transmission time and length of PDCH and 
PDCCH for the user k are determined in conforming to a 
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prescribed rule. Further, the time gap between PDCH trans 
mission and PDCCH transmission for each user may exists 
or may not exist at all, depending on the system environ 
ment. The same applies to a dual mode system. 

In a dual mode system, such as a CDM/TDM system, 
involves a base station scheduling the data to be transferred 
to each user and sending the data folloWing the TDM and 
CDM method. Although this system is referred to as a dual 
mode system, it can be appreciated by one of ordinary skill 
in the art that a CDM system can be vieWed as a single mode 
system, since a CDM system inherently includes a TDM 
mode, i.e., Where only one user Within a prescribed the 
length. 

For example, a single PDCH With a corresponding 
PDCCH could be transferred at a prescribed length of the 
transmission unit (interval d), or several PDCH(i) With cor 
responding PDCCH(i) could be transferred together 
(interval a, b, c and e, etc). The PDCCH(i) is an individual 
PDCCH physical channel having its oWn control informa 
tion. In a TDM mode, i.e., a single PDCH is transferred of 
interval d, the Walsh codes need not be divided. But if a 
plurality of PDCH(i) are transferred, the Walsh codes are 
divided or allocated betWeen the physical channels. 

FIG. 3 illustrates a case in Which a maximum 4 PDCHs 
could exist in the CDM/TDM system. The empty space 
shoWn in FIG. 3 indicates When PDCH or PDCCH is not 
occupied or used. For example, during the interval a, four 
PDCH(i) are transferred With four corresponding PDCCH 
(i). Thereafter, during interval b, three PDCH(i) are trans 
ferred With three corresponding PDCCH(i). During interval 
c, three PDCH(i) are transferred With three corresponding 
PDCCH(i) and during interval d, one PDCH(i) is transferred 
With a corresponding PDCCH(i). During interval e, four 
PDCH(i) are transferred With four corresponding PDCCH 
@ 
As discussed above, the message format of PDCCH 

includes a plurality of ?elds, e.g., 9 ?elds, and a prescribed 
number of bits are used for each ?elds to form the control 
information bits. Based on the binary value of the bits, each 
?eld provides a prescribed control function for the operation 
of the user to use the data/information received on the 
PDCH. The description of the ?elds illustrated in FIG. 1 is as 
folloWs: 

(1.) MACiID: The MAC identi?er ?led is a prescribed 
number of binary bit that is used for identifying a user. 
Preferably, the prescribed number of binary bits is 8 for 
the MACiID ?eld. Except for ‘00000000’ to 
‘001 l l l l l ’, the MACiID ?eld indicates Which termi 
nal the PDCCH information is being transferred. The 
base station preferably sets this ?eld to the MAC iden 
ti?er assigned to the user that is to decode a PDCH 
subpacket transmission, e.g., forWard PDCH 
(F-PDCH), concurrent With the transmission of this 
message on the PDCH. If the MACiID is set to 
‘00000000’, the base station preferably includes the 
WALSHiMASK ?eld of a prescribed number of bits, 
e.g., 0 or 13, and omits the remaining ?elds. OtherWise, 
the base station preferably omits the WALSHiMASK 
?eld and includes the remaining ?elds. 

(2.) WALSHiMASK: The Walsh Space Mask Bitmap 
?eld is preferably set by the base station to indicate that 
the mobile station, is to omit certain entries in the 
packet data channel Walsh set When decoding the 
PDCH, e.g., F-PDCH. The base station preferably sets 
each bit in this ?led to ‘0’ or ‘1’ to indicate that the 
mobile station is to include (‘0’) or omit (‘ l ’) the corre 
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6 
sponding indices in the Walsh index table (WCIito be 
described hereinafter). 

(3.) EPiSIZE: The Encoder packet siZe ?eld comprises a 
prescribed number of bits, e.g., 0 or 3 bits, that indi 
cates the number of data information bits being trans 
ferred on the PDCH. For example, if this message ?eld 
contains an extended message, the base station prefer 
ably sets this ?eld to the encoded value for the encoder 
packet siZe (other than ‘ l l l ’) for the PDCH subpacket 
transmission concurrent With transmission of this mes 
sage on the PDCH. If EPiSIZE is not set to ‘ l l l ’, the 
base station preferably includes ACID, SPID, AIiSN 
and LWCI/CSWI (to be described hereinafter). If the 
EPiSIZE is set to ‘111’, the base station preferably 
includes the ?elds, EXTiMSGiTYPE and 
RESERVED, and otherWise, the base station omits 
these tWo ?elds. 

(4.) ACID, SPID and AIiSN: The ARQ Channel Identi 
?er ?eld (ACID), the Subpacket Identi?er ?eld (SPDI) 
and ARQ Identi?er Sequence Number ?eld (AIiSN), 
each comprising a prescribed number of bits 
(preferably, 0 or 3, 0 or 2, 0 or 2, and 0 or 1, 
respectively), and each is preferably set by the base 
station for the PDCH subpacket transmission concur 
rent With the transmission of this message on the 
PDCH. The ACID and SPID are used to inform a termi 
nal Whether the information on the PDCH, Which corre 
sponds to PDCCH, is retransmitted or not. For instance, 
the ACID informs a mobile station (assuming that it can 
transfer a number of retransmitted channels) Which 
channel is being retransmitted among other retransmit 
ted channels, and Which subpacket in the retransmitted 
channel (especially for the encoded symbols from an 
information stream that is being repeated and split to 
designated subpackets) is being transferred. 

(5.) EXTiMSGiTYPE: The Extended Message Type 
Identi?er ?eld has a prescribed bit length (preferably, 0 
or 2) and is preferably set by the base station to be ‘00’ 
or ‘01’. The base station may set this ?eld to ‘00’ to 
indicate that the mobile station to exit a prescribed 
mode, e.g., PDCH Control Hold Mode. The base sta 
tion may set this ?eld to ‘01 ’ to indicate that the mobile 
station is to terminate the current sWitching transmis 
sion pattern prior to the maximum number of sWitching 
frames. 

(6.) RESERVED: The Reserved Bits ?eld has a prescribed 
bit length (preferably 0 or 8 bits) and is preferably set 
by the base station to be ‘00000000’. 

(7.) LWCI/CWSI: The Last Walsh Code Index (LWCI) 
?eld, Which can be also called a CDM Walsh Space 
Identi?cation (CWSI) ?eld, is based on Walsh codes 
Within a Walsh code space and/or a code index. The 
label “xii” indicates that the number of bits x may vary 
depending upon the corresponding PDCCH(i) physical 
channel and the code indices may or may not be based 
on priority. HoWever, for the embodiment using the 
LWCI ?eld, “xii” equals 0 or 5 bits for all PDCCH(i) 
physical channels and 5 bits is suf?cient for each 
PDCCH for allocating all the possible Walsh code allo 
cation patterns in the preferred embodiment. 

As can be appreciated, the number of bits for this ?eld can 
differ depending on the number of all possible code alloca 
tion pattern and the type of codes, e.g., Walsh codes, being 
used. Further, the ?eld for LWCI/CSWI serve the substan 
tially the same function/Way/result of allocating Walsh codes 
for use by a corresponding PDCCH(i), and this ?eld can be 




















