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57 ABSTRACT

A registration response (REG_RSP) message is generated
which includes a type field, a length field, and an integrated
CID (Connector Identifier) field. The integrated CID field
includes an integrated CID inserted thereinto. The integrated
CID is configured by using a new CID assigned to the
subscriber terminal and an old CID assigned to the sub-
scriber terminal by a current serving base station. The type
and length fields include type information and length infor-
mation of the integrated CID respectively inserted thereinto.
The generated REG_RSP message is transmitted to a han-
dover target subscriber terminal. A traffic indicator
(TRE_IND) message is generated which includes at least
one short BCID (Basic Connector Identifier) field into which
a short BCID is inserted. The short BCID is configured by
a preset number of bits among a total of bits representing a
BCID of a positive subscriber terminal that must receive
traffic indication information. The generated TRF_IND is
then broadcast.
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METHOD AND APPARATUS FOR TRANSMITTING
AND RECEIVING CONTROL MESSAGE IN
WIRELESS ACCESS COMMUNICATION SYSTEM

PRIORITY

[0001] This application claims priority to two applications
entitled “METHOD AND APPARATUS FOR TRANSMIT-
TING AND RECEIVING CONTROL MESSAGE IN
WIRELESS ACCESS COMMUNICATION SYSTEM”,
filed in the Korean Intellectual Property Office on Mar. 5,
2004 and Sep. 6, 2004 and assigned Ser. Nos. 2004-15125
and 2004-71021, respectively, the contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to a wireless access
communication system, and more particularly to a method
and apparatus for transmitting a control message from a base
station to a terminal.

[0004] 2. Description of the Related Art

[0005] When the quality of a signal received by a terminal
from a BS (Base Station) currently providing service (here-
inafter, referred to as “current serving BS”) is degraded in a
wireless access communication system, a handover is per-
formed so that the terminal receives a better quality of
service from an adjacent BS (hereinafter, referred to as “new
serving BS”). In this case, the terminal must replace various
types of CIDs (Connector Identifiers) assigned from the
current serving BS with CIDs (hereinafter, referred to as
“new CIDs”) to be used in the new serving BS according to
the IEEE (Institute of Electrical and Electronics Engineers)
802.16¢ standard. For example, the CIDs to be replaced can
include a basic CID, primary management CID, secondary
management CID and transport CID.

[0006] When a handover session is initiated, the new
serving BS assigns, to a handover target terminal, new CIDs
to be used within the new serving BS. Moreover, the new
serving BS receives, from the current serving BS, informa-
tion of CIDs (hereinafter, referred to as “old CIDs”) used by
the terminal. Subsequently, the new serving BS maps the
new CIDs to the old CIDs and transmits a result of the
mapping to the terminal. Such information transmitted to the
terminal is referred to as CID update information. Conven-
tionally, the new serving BS includes the update information
in a registration response message (hereinafter, referred to as
“REG_RSP message”) serving as one of control messages in
the form of TLV (Type-Length-Value) parameters, and trans-
mits the REG_RSP message to the terminal.

[0007] FIG. 1 shows the format of a part of the REG_RSP
message for transferring conventional CID update informa-
tion, and, as an example, shows the format of a part used for
transferring update information of one CID in the REG_RSP
message according to the IEEE 802.16e standard. The
REG_RSP message for transferring the CID update infor-
mation includes an 8-byte CID update information field 10
into which the update information of one CID is inserted;
and a variable-length connection information field 12 into
which connection information corresponding to the CID
update information inserted into the CID update information
field 10 is inserted. The CID update information field 10
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includes a 1-byte type field 14 into which type information
of a new CID is inserted; a 1-byte length field 16 into which
length information of the new CID is inserted; a 2-byte new
CID field 18 into which a value of the new CID is inserted;
a 1-byte type field 20 into which type information of an old
CID is inserted; a 1-byte length field 22 into which length
information of the old CID is inserted; and a 2-byte old CID
field 24 into which a value of the old CID is inserted.

[0008] One terminal uses a plurality of CIDs. Whenever
the number of CIDs is increased by one, the CID update
information field 10 and the connection information field 12
associated therewith are added, one by one, in the REG_RSP
message for transferring the CID update information. For
example, assuming that the average number of CIDs used by
one terminal is 16, 16 CID update information fields 10 are
required to transfer the CID update information through the
REG_RSP message whenever a handover is performed.
Thus, a data field of 128 bytes (=8 bytesx16) is required for
the CID update information fields.

[0009] To reduce power consumption of the terminal, the
wireless access communication system uses a sleep mode
indicating a standby state of the terminal as opposed to an
active mode indicating a state in which the terminal is in use.
That is, to reduce power consumption, the terminal is
controlled so that it operates in the sleep mode when in the
standby state.

[0010] When data to be transmitted to a terminal operating
in the sleep mode is present, the BS transmits traffic indi-
cation information to a corresponding terminal using a traffic
indicator message (hereinafter, referred to as “TRF_IND”
message) that is one of control messages, thereby control-
ling the corresponding terminal so that it operates in the
active mode.

[0011] Therefore, the BS includes, in the TRF_IND mes-
sage, a BCID (Basic CID) of the terminal associated with
data to be transmitted by the BS among terminals operating
in the sleep mode, and broadcasts the TRF_IND message.
While a predetermined sleep interval and a predetermined
listening interval repeat, the terminal operating in the sleep
mode wakes up for some time in the listening interval and
then confirms the TRF_IND message broadcast from the BS.
That is, the terminal determines whether or not its own
BCID has been included in the TRF_IND) message received
from the BS. If so, the corresponding terminal wakes up
from the sleep mode and then is switched to the active mode.

[0012] FIG. 2 shows the format of the conventional
TRF_IND message, and more particularly shows the format
of the TRF_IND message based on the IEEE 802.16e
standard. The conventional TRF_IND message includes an
8-bit management message type field 30 into which man-
agement message type information is inserted; an 8-bit field
32 into which information indicating the number of positive
subscriber terminals is inserted; and 16-bit BCID fields 34 to
36 into which a BCID of at least one positive subscriber
terminal is inserted. The management message type infor-
mation indicates a type of message to be currently trans-
mitted. When the management message type information is
“47” according to the IEEE 802.16¢ standard, a correspond-
ing message is the TRF_IND message. The positive sub-
scriber terminal indicates a terminal to which the BS trans-
mits data. Each BCID includes a BCID value of each
positive subscriber terminal.
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[0013] As described above, the TRF_IND message
includes information indicating the number of positive sub-
scriber terminals, and a number of BCIDs that equal the
number of positive subscriber terminals. For example, when
the number of positive subscriber terminals is 6, the
TRF_IND message includes 6 BCIDs. In this case, a data
field of 96 bits (=16 bitsx6) is required to identify the
positive subscriber terminals.

SUMMARY OF THE INVENTION

[0014] Tt is a feature of the present invention to increase
the efficiency of control message transmission in a wireless
access communication system by simplifying the format of
a registration response (REG_RSP) message for transferring
CID (Connector Identifier) update information and reducing
the length of the REG_RSP message.

[0015] Tt is another feature of the present invention to
increase the efficiency of control message transmission in a
wireless access communication system by reducing the
length of a traffic indicator (TRF_IND) message for trans-
ferring traffic indication information.

[0016] In accordance with an embodiment of the present
invention, a base station transmits a registration response
(REG_RSP) message to a handover target subscriber termi-
nal. The REG_RSP message comprises a type field, a length
field, and an integrated CID field. The integrated CID field
comprises an integrated CID inserted thereinto. The inte-
grated CID is configured using a new CID assigned to the
subscriber terminal and an old CID assigned to the sub-
scriber terminal by a current serving base station. The type
and length fields include type information and length infor-
mation of the integrated CID respectively inserted thereinto.

[0017] In accordance with another embodiment of the
present invention, a base station transmits a traffic indicator
(TRF_IND) message to a subscriber terminal. The
TRF_IND message includes at least one short BCID (Basic
Connector Identifier) field into which a short BCID is
inserted. The short BCID is configured by a preset number
of bits among a total of bits representing a BCID of a
positive subscriber terminal that must receive the traffic
indication information. The TRF_IND message further
includes a field into which information indicating the num-
ber of bits of the short BCID is inserted. The number of bits
of the short BCID represents the length of the short BCID

[0018] In accordance with another embodiment of the
present invention, a subscriber terminal receives a traffic
indicator (TRF_IND) message includes at least one short
BCID (Basic Connector Identifier) field into which a short
BCID is inserted. The short BCID is configured by a preset
number of bits among a total of bits representing a BCID of
a positive subscriber terminal that must receive the traffic
indication information. The subscriber terminal extracts the
short BCID from the TRF_IND message, and extracts a
short BCID configured by the preset number of bits from the
subscriber terminal’s own BCID. The subscriber terminal
compares the short BCID extracted from the TRF_IND
message with the short BCID extracted from the subscriber
terminal’s own BCID and determines whether or not the
subscriber terminal is the positive subscriber terminal.

[0019] In accordance with another embodiment of the
present invention, a subscriber terminal receives a traffic
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indicator (TRF_IND) message including at least one short
BCID (Basic Connector Identifier) field into which a short
BCID is inserted and a field into which information indi-
cating the number of bits of the short BCID is inserted. The
short BCID is configured by a preset number of bits among
a total of bits representing a BCID of a positive subscriber
terminal that must receive the traffic indication information.
The number of bits of the short BCID represents the length
of the short BCID. The subscriber terminal identifies the
information indicating the number of bits of the short BCID
from the TRF_IND message, extracts the short BCID from
the TRF_IND message according to the identified informa-
tion, and extracts a short BCID configured by a number of
bits based on the identified information from the subscriber
terminal’s own BCID. The subscriber terminal compares the
short BCID extracted from the TRF_IND message with the
short BCID extracted from the subscriber terminal’s own
BCID and determines whether or not the subscriber terminal
is the positive subscriber terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:

[0021] FIG. 1 shows the format of a part of a conventional
registration response (REG_RSP) message for transferring
CID (Connector Identifier) update information;

[0022] FIG. 2 shows the format of a conventional traffic
indicator (TRF_IND) message;

[0023] FIG. 3 shows one embodiment of the format of a
part of a registration response (REG_RSP) message for
transferring CID (Connector Identifier) update information
in accordance with the present invention;

[0024] FIG. 4 is a block diagram illustrating one embodi-
ment of an apparatus for transmitting the REG_RSP mes-
sage transferring the CID update information in accordance
with the present invention;

[0025] FIG. 5 is a flow chart illustrating one embodiment
of a method for processing and transmitting the REG_RSP
message transferring the CID update information in accor-
dance with the present invention;

[0026] FIG. 6 shows one embodiment of the format of a
traffic indicator (TRF_IND) message in accordance with the
present invention;

[0027] FIG. 7 illustrates an embodiment of the format of
a TRF_IND message in accordance with the present inven-
tion;

[0028] FIG. 8 is a block diagram illustrating one embodi-
ment of an apparatus for transmitting the TRF_IND message
in accordance with the present invention;

[0029] FIG. 9 is a flow chart illustrating one embodiment
of a method for processing and transmitting the TRF_IND
message in accordance with the present invention;

[0030] FIG. 10 is a block diagram illustrating one
embodiment of an apparatus for receiving the TRF_IND
message in accordance with the present invention;
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[0031] FIG. 11 is a flow chart illustrating one embodiment
of a method for receiving and processing the TRF_IND
message in accordance with the present invention;

[0032] FIG. 12 is a block diagram illustrating another
embodiment of an apparatus for receiving the TRF_IND
message in accordance with the present invention; and

[0033] FIG. 13 is a flow chart illustrating another embodi-
ment of a method for receiving and processing the TRF_IND
message in accordance with the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0034] Now, preferred embodiments of the present inven-
tion will be described in detail with reference to the annexed
drawings. In the following description, a detailed description
of known functions and configurations incorporated herein
will be omitted when it may obscure the subject matter of the
present invention. Now, a registration response (REG_RSP)
message for transferring CID (Connector Identifier) update
information and a traffic indicator (TRF_IND) message for
transmitting traffic indication information will be described,
respectively.

REG RSP Message for Transferring CID Update
Information

[0035] First, one embodiment of an REG_RSP message
for transferring CID update information will be described in
accordance with the present invention.

[0036] FIG. 3 shows an embodiment of the format of the
REG_RSP message for transferring CID update information
in accordance with the present invention. Like FIG. 1, FIG.
3 also shows the format of a part used for transferring update
information of one CID in the REG_RSP message. How-
ever, the REG_RSP message shown in FIG. 3 in accordance
with the present invention is different from the conventional
REG_RSP message which is shown in FIG. 1. That is, the
REG_RSP message shown in FIG. 3 includes a 6-byte CID
update information field 100 into which update information
of one CID is inserted; and a variable-length connection
information field 104 into which connection information is
inserted. The CID update information field 100 includes a
1-byte type field 106 into which type information of an
integrated CID is inserted; a 1-byte length field 108 into
which length information of the integrated CID is inserted;
and a 4-byte integrated CID field 110 into which a value of
the integrated CID is inserted.

[0037] The integrated CID field 110 includes a new and
old CIDs, and is divided into a 2-byte higher field and a
2-byte lower field. The higher field is used as a new CID
field 112 into which the new CID is inserted, and the lower
field is used as an old CID field 114 into which the old CID
is inserted. Alternatively, the higher field can be used as the
old CID field and the lower field can be used as the new CID
field.

[0038] The CID update information field 10 of the con-
ventional REG-RSP message requires the 1-byte type and
length fields 14 and 16 associated with the new CID and the
1-byte type and length fields 20 and 22 associated with the
old CID as shown in FIG. 1. However, the CID update
information field 100 of the REG-RSP message in accor-
dance with the present invention only includes a 1-byte type
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field 106 and a 1-byte length field 108 associated with an
integrated CID into which the new and old CIDs are
integrated. As a result, the prior art requires a 4-byte data
field to indicate a type and length associated with the CID
update information, while the present invention requires
only a 2-byte data field to indicate a type and length
associated with the CID update information.

[0039] The present invention can deduct 2 bytes per CID
from the length of the REG_RSP message, transferring the
CID update information, transmitted from a BS (Base Sta-
tion) to a handover target terminal when a handover is
performed, as compared with the prior art. For example,
when it is assumed that the handover target terminal uses 16
CIDs, a transmission amount of data of 32 bytes (=2
bytesx16) can be reduced in transmitting the REG_RSP
message for transferring the CID update information when
the message format in accordance with the present invention
is used. Consequently, the efficiency of message transmis-
sion can be increased in the wireless access communication
system.

[0040] FIG. 3 illustrates an example in which the inte-
grated CID field 110 includes only the new CID field 112
and the old CID field 114. However, any one of the type and
length fields 106 and 108 divided into fields associated with
the new and old CIDs can be included in the integrated CID
field 110. For example, the integrated CID field 110 can be
configured by extending the integrated CID field 110 by 2
bytes in place of removing the length field 108, adding a
1-byte length field associated with the new CID before the
new CID field 112, and adding a 1-byte length field asso-
ciated with the old CID before the old CID field 114.
Otherwise, the integrated CID field 110 can be configured by
extending the integrated CID field 110 by 2 bytes in place of
removing the type field 106, adding a 1-byte type field
associated with the new CID before the new CID field 112,
and adding a 1-byte type field associated with the old CID
before the old CID field 114. Consequently, the length of the
REG_RSP message for transferring CID update information
using these alternative embodiments, is reduced by at least
one byte per CID, as compared with the length of the
conventional REG_RSP message. Moreover, the present
invention also reduces the amount of data transmission in
transmitting the REG_RSP message for transferring the CID
update information, as compared with the prior art.

[0041] FIG. 4 is a block diagram illustrating one embodi-
ment of an apparatus for transmitting the REG_RSP mes-
sage transferring the CID update information in accordance
with the present invention. The apparatus for transmitting
the REG_RSP message includes an integrated CID genera-
tion part 200, an REG_RSP message generation part 202,
and an REG_RSP message transmission part 204. For
example, the integrated CID generation part 200 and the
REG_RSP message generation part 202 can be programmed
so that a controller for generating the REG_RSP message
and transmitting the generated REG_RSP message to a
subscriber terminal performs a process according to the flow
chart shown in FIG. 5 in a BS (Base Station) of the wireless
access communication system to which the present inven-
tion is applied.

[0042] Referring to FIGS. 4 and 5, when the REG_RSP
message for transferring CID update information must be
transmitted to a handover target subscriber terminal, the
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integrated CID generation part 200 integrates old and new
CIDs to generate an integrated CID and provides the gen-
erated integrated CID to the REG_RSP message generation
part 202 at step 300 shown in FIG. 5. Then, the REG_RSP
message generation part 202 generates an REG_RSP mes-
sage including the integrated CID as shown in FIG. 3 at step
302 and the REG_RSP message transmission part 204
transmits the generated REG_RSP message to the handover
target subscriber terminal at step 304. The handover target
subscriber terminal receives the transmitted REG_RSP mes-
sage, confirms type and length associated with the integrated
CID from the type and length fields 106 and 108 defined as
shown in FIG. 3, and confirms the new and old CIDs present
in the integrated CID field.

TRF IND Message for Transferring Traffic
Indication Information

[0043] Now, an embodiment of a TRF_IND message for
transferring traffic indication information will be described
in accordance with the present invention.

[0044] First, characteristics of a BCID (Basic Connector
Identifier) indicating each of the subscriber terminals in the
TRF_IND message will be described. According to the
IEEE 802.16¢ standard, a BS (Base Station) has “m” BCIDs
of Nos. 0x0001 to m. Here, m indicates the total number of
terminals capable of being supported by the BS, and can be
differently set between BSs. Typically, m is set to a value
between 100 and 200. If m is 200, a corresponding BS can
differentiate between subscriber terminals using only the 8
least significant bits of 16 bits in each of the BCIDs. That is,
because 28=256, the BS can therefore differentiate between
200 subscriber terminals using the 8 least significant bits of
a BCID value and not have to use all 16 bits of a BCID
value. Thus, when the 8 least significant bits rather than all
16 bits of the BCID are included in the TRF_IND message,
the BS can differentiate between the subscriber terminals
and the length of the TRF_IND message can be reduced by
8 bits per positive subscriber terminal included in the
TRF_IND message, such that the effect of reducing the
amount of data transmission can be obtained. In another
example, if m is 100, a corresponding BS can differentiate
between the subscriber terminals using only 7 least signifi-
cant bits of the 16 bits in each of the BCIDs. That is, because
27=128, the BS can therefore differentiate between 100
subscriber terminals using only the 7 least significant bits
BCID value. Thus, when the 7 least significant bits rather
than all 16 bits of the BCID are included in the TRF_IND
message, the BS can differentiate between the subscriber
terminals and the length of the TRF_IND message can be
reduced by 9 bits per positive subscriber terminal included
in the TRF_IND message, such that the effect of reducing an
amount of data transmission can be obtained. Consequently,
the efficiency of control message transmission can be
increased in transmitting the TRF_IND message in the
wireless access communication system.

[0045] A BCID configured by only a predetermined num-
ber of bits smaller than the 16 bits in place of the existing
16-bit BCID is referred to as a “short BCID” in this
specification. In accordance with the present invention, the
short BCID includes the exact minimum number of bits
necessary for identifying each terminal. Preferably, the short
BCID can be configured by a predetermined number of least
significant bits among the 16 bits of the BCID.
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[0046] The BSs use different m values, but a correspond-
ing BS can differentiate between all subscriber terminals
actually receiving service from the BS without using all the
16 bits of the BCID. When this is taken into account, the
number of bits of the short BCID can be fixedly set to any
number between 7 and 15 bits, for example, 12 bits, in the
BSs of the wireless access communication system of the
present invention. Because the number of BCID bits avail-
able in each BS can be different according to the m value
used in each BS, it will be able to be variably set. That is,
the number of bits of the short BCID can be variably preset
on the basis of the total number of subscriber terminals
capable of receiving service from each BS. Also when the
number of bits of the short BCID is variable (i.e., not being
a fixed number of bits), it is preferred that information
indicating the number of bits of the short BCID is included
in the TRF_IND message so that the subscriber terminal
receiving the TRF_IND message can recognize the number
of bits of the short BCID included in the received TRF_IND
message.

[0047] FIG. 6 shows one embodiment of the format of the
TRF_IND message in accordance with an embodiment of
the present invention, and shows an example of fixedly
setting the number of bits of the short BCID. The TRF_IND
message includes an 8-bit management message type field
400 into which management message type information is
inserted; and an &-bit field 402 into which information
indicating the number of positive subscriber terminals is
inserted, as in FIG. 2. However, the TRF_IND message
shown in FIG. 6 includes one or more 12-bit short BCID
fields 404 to 406 corresponding to the number of positive
subscriber terminals in place of the 16-bit BCID fields 34 to
36 into which 16-bit BCIDs of positive subscriber terminals
are inserted as shown in FIG. 2. The TRF_IND message
shown in FIG. 6 shows an example of fixedly setting the
number of bits of the short BCID to 12 bits. The number of
bits of the short BCID can be fixedly set to any number
between 7 and 15.

[0048] FIG. 7 shows another embodiment of the format of
the TRF_IND message in accordance with the present
invention, and shows an example of variably setting the
number of bits of a short BCID in each BS. The TRF_IND
message includes an 8-bit management message type field
400 into which management message type information is
inserted; and an &-bit field 402 into which information
indicating the number of positive subscriber terminals is
inserted. Because the TRF_IND message shown in FIG. 7
indicates the case where the number of bits of the short
BCID is variable, it further includes a 4-bit field 408
indicating the number of bits of the short BCID and is
positioned after the field 402 indicating the number of
positive subscriber terminals. Short BCID fields 410 to 412
follow the field 408. Short BCIDs with the number of bits
variably set in each BS are inserted into the short BCID
fields 410 to 412. The number of bits of the short BCID is
indicated by information inserted into the field 408.

[0049] When the TRF_IND message with the format
shown in FIG. 7 is used, a field indicating the number of bits
of the short BCID is added. Thus, when the number of bits
of the short BCID is 12 bits, the length of the TRF_IND
message is increased by 4 bits, as compared with that of the
TRF_IND message shown in FIG. 6. However, the number
of bits of the short BCID can be typically reduced by up to
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7 bits according to a BS, such that the length of the
TRF_IND message can be further shortened.

[0050] FIG. 8 is a block diagram illustrating one embodi-
ment of an apparatus for transmitting the TRF_IND message
transferring the traffic indication information in accordance
with the present invention. The apparatus for transmitting
the TRF_IND message is includes a short BCID extraction
part 500, a TRF_IND message generation part 502, and a
TRF_IND message transmission part 504. For example, the
short BCID extraction part 500 and the TRF_IND message
generation part 502 can be programmed so that a controller
for generating the TRF_IND message and transmitting the
generated TRF_IND message to a subscriber terminal per-
forms a process according to the flow chart shown in FIG.
9, in a BS (Base Station) of the wireless access communi-
cation system to which the present invention is applied.

[0051] Referring to FIGS. 8 and 9, when the TRF_IND
message for transferring traffic indication information must
be transmitted to one or more handover target subscriber
terminals, the short BCID extraction part 500 extracts short
BCIDs by reading BCIDs of the positive subscriber termi-
nals and provides the extracted short BCIDs to the
TRF_IND message generation part 502 at steps 600 and 602
shown in FIG. 9. At this point, the short BCID extraction
part 500 extracts the short BCIDs that are respectively
configured by the fixed number of least significant bits when
the number of bits of the short BCID is fixedly set as shown
in FIG. 6, or extracts the short BCIDs that are respectively
configured by the variable number of least significant bits
when the number of bits of the short BCID is variably set as
shown in FIG. 7.

[0052] Subsequently, the TRF_IND message generation
part 502 generates the TRF_IND message including a short
BCID at step 604 as in FIG. 6 or 7, and the TRF_IND
message transmission part 504 broadcasts the generated
TRF_IND message at step 606.

[0053] FIG. 10 is a block diagram illustrating one
embodiment of an apparatus for receiving the TRF_IND
message in accordance with the present invention. The
apparatus for receiving the TRF_IND message includes a
TRF_IND message reception part 700, a first short BCID
extraction part 702, a second short BCID extraction part
704, and a determination part 706. FIG. 10 shows an
example in which the apparatus for receiving the TRF_IND
message is applied to the subscriber terminal when the
wireless access communication system uses the TRF_IND
message shown in FIG. 6. For example, the first and second
short BCID extraction parts 702 and 704 and the determi-
nation part 706 can be programmed so that a controller for
receiving and processing the TRF_IND message performs a
process according to the flow chart shown in FIG. 11 in the
subscriber terminal of the wireless access communication
system to which the present invention is applied.

[0054] Referring to FIGS. 10 and 11, when the terminal
receives the TRF_IND message broadcast from the BS by
means of the TRF_IND message reception part 700 at step
800 shown in FIG. 11, the first short BCID extraction part
702 extracts one or more short BCIDs, that is, short BCIDs
present in the short BCID fields 404 to 406 in the example
of FIG. 6, from the TRF_IND message at step 802. Then,
the second short BCID extraction part 704 extracts only the
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fixedly set number of least significant bits serving as a short
BCID from among bits included in the subscriber terminal’s
own BCID at step 804.

[0055] Subsequently, at step 806, the determination part
706 compares the short BCIDs extracted from the TRF_IND
message by the first short BCID extraction part 702 with the
short BCID extracted from the subscriber terminal’s own
BCID by the second short BCID extraction part 704, and
then determines whether or not the subscriber terminal is a
positive subscriber terminal. At this point, the determination
part 706 determines whether or not the short BCID extracted
from the subscriber terminal’s own BCID equals one of the
BCIDs extracted from the TRF_IND message. If the short
BCID extracted from the subscriber terminal’s own BCID
equals one of the BCIDs extracted from the TRF_IND
message, the subscriber terminal is determined to be a
positive subscriber terminal. Then, a process based on the
positive subscriber terminal is performed at step 808. That
is, the subscriber terminal awakens from a sleep mode and
then is switched to an active mode as in a conventional case.
On the other hand, if the short BCID extracted from the
subscriber terminal’s own BCID is different from any one of
the BCIDs extracted from the TRF_IND message, the sub-
scriber terminal is determined to be a negative subscriber
terminal. Then, a process based on the negative subscriber
terminal, that is, the sleep mode, is continued at step 810.

[0056] FIG. 12 is a block diagram illustrating another
embodiment of an apparatus for receiving the TRF_IND
message in accordance with the present invention. The
apparatus for receiving the TRF_IND message includes a
TRF_IND message reception part 900, an identification part
902 for identifying the number of bits of a short BCID, a first
short BCID extraction part 904, a second short BCID
extraction part 906 and a determination part 908. FIG. 12
shows an example in which the apparatus for receiving the
TRF_IND message is applied to the subscriber terminal
when the wireless access communication system uses the
TRF_IND message shown in FIG. 7. For example, the
identification part 902, the first and second short BCID
extraction parts 904 and 906, and the determination part 908
can be programmed so that a controller for receiving and
processing the TRF_IND message performs a process
according to the flow chart shown in FIG. 13 in the
subscriber terminal of the wireless access communication
system to which the present invention is applied.

[0057] Referring to FIGS. 12 and 13, when the terminal
receives the TRF_IND message broadcast from the BS by
means of the TRF_IND message reception part 900 at step
1000 shown in FIG. 13, the identification part 902 for
identifying the number of bits of a short BCID identifies at
least one short BCID based on information indicating the
number of bits of a short BCID present in the field 408, that
is, the number of bits of each short BCID present in the short
BCID fields 410 to 412, in the example shown in FIG. 7, at
step 1002. Subsequently, the first short BCID extraction part
904 extracts short BCIDs present in the short BCID fields
410 to 412 shown in FIG. 7 on the basis of the number of
bits of each short BCID identified from the TRF_IND
message by the identification part 902 at step 1004. Then, at
step 1006, the second short BCID extraction part 904
extracts only less significant bits corresponding to the num-
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ber of bits of the short BCID identified by the identification
part 902 from among the bits included in the subscriber
terminal’s own BCID.

[0058] Subsequently, at steps 1008 to 1012 similar to the
above steps 806 to 810 shown in FIG. 11, the determination
part 908 compares the short BCIDs extracted from the
TRF_IND message with the short BCID extracted from the
subscriber terminal’s own BCID, and then determines
whether or not the subscriber terminal is a positive sub-
scriber terminal, such that a corresponding process is per-
formed according to a result of the determination.

[0059] As described above, the present invention simpli-
fies the format of a registration response (REG_RSP) mes-
sage for transferring CID (Connector Identifier) update
information and simultaneously reduces the length of the
REG_RSP message, and reduces the length of a traffic
indicator (TRF_IND) message for transferring traffic indi-
cation information. Thus, an amount of data transmission
necessary for transferring a control message is reduced, such
that the efficiency of transmission in a wireless access
communication system can be increased.

[0060] Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that various modifi-
cations, additions and substitutions are possible, without
departing from the scope of the invention. There has been
described an example in which a traffic indicator
(TRF_IND) message further includes a field indicating the
number of bits of a short BCID (Basic Connector Identifier)
when the number of bits of a short BCID is variably set in
each BS (Base Station) in accordance with the present
invention. As the TRF_IND message further includes the
field indicating the number of bits of a short BCID in a
wireless access communication system in which the number
of bits of the BCID is fixedly set in each BS, a subscriber
terminal can be notified of the number of bits of the short
BCID. The present invention can also be applied to other
types of control message with the format similar to the
format of the REG_RSP or TRF_IND message as well as the
REG_RSP message for transferring CID update information
or the TRF_IND message for transferring traffic indication
information. Therefore, the present invention is not limited
to the above-described embodiments, but the present inven-
tion is defined by the claims that follow, along with their full
scope of equivalents.

What is claimed is:

1. A method for transmitting a control message transfer-
ring CID (Connector Identifier) update information to a
handover target subscriber terminal in a wireless access
communication system, comprising:

transmitting a registration response message to the sub-
scriber terminal;

wherein the registration response message comprises a
type field, a length field, and an integrated CID field,
wherein the integrated CID field comprises an inte-
grated CID inserted thereinto, the integrated CID being
configured by a new CID assigned to the subscriber
terminal and an old CID assigned to the subscriber
terminal, and wherein the type and length fields com-
prise type information and length information of the
integrated CID respectively inserted thereinto.
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2. The method of claim 1, wherein the integrated CID
field is divided into a higher field into which the new CID
is inserted and a lower field into which the old CID is
inserted.

3. The method of claim 1, wherein the integrated CID
field is divided into a higher field into which the old CID is
inserted and a lower field into which the new CID is inserted.

4. A method for transmitting a control message transfer-
ring CID (Connector Identifier) update information to a
handover target subscriber terminal in a wireless access
communication system, comprising:

transmitting a registration response message to the sub-
scriber terminal;

wherein the registration response message comprises a
type field and an integrated CID field, wherein the
integrated CID field comprises a new CID assigned to
the subscriber terminal, length information of the new
CID, an old CID assigned to the subscriber terminal,
and length information of the old CID, and wherein the
type field comprises type information of the integrated
CID inserted thereinto.

5. A method for transmitting a control message transfer-
ring CID (Connector Identifier) update information to a
handover target subscriber terminal in a wireless access
communication system, comprising:

transmitting a registration response message to the sub-
scriber terminal;

wherein the registration response message comprises a
length field and an integrated CID field, wherein the
integrated CID field comprises a new CID assigned to
the subscriber terminal, type information of the new
CID, an old CID assigned to the subscriber terminal,
and type information of the old CID, and wherein the
length field comprises length information of the inte-
grated CID inserted thereinto.

6. An apparatus for transmitting a control message trans-
ferring CID (Connector Identifier) update information to a
handover target subscriber terminal in a wireless access
communication system, comprising:

a registration response message generation part for gen-
erating a registration response message comprising a
type field, a length field, and an integrated CID field,
wherein the integrated CID field comprises an inte-
grated CID inserted thereinto, the integrated CID being
configured by a new CID assigned to the subscriber
terminal and an old CID assigned to the subscriber
terminal, and wherein the type and length fields com-
prise type information and length information of the
integrated CID respectively inserted thereinto; and

a registration response message transmission part for
transmitting the generated registration response mes-
sage to the subscriber terminal.

7. The apparatus of claim 6, wherein the registration
response message generation part inserts the new CID into
a higher field belonging to the integrated CID field and
inserts the old CID into a lower field belonging to the
integrated CID field.

8. The apparatus of claim 6, wherein the registration
response message generation part inserts the old CID into a
higher field belonging to the integrated CID field and inserts
the new CID into a lower field belonging to the integrated
CID field.
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9. A method for transmitting a control message transfer-
ring traffic indication information to a subscriber terminal in
a wireless access communication system, comprising:

transmitting a traffic indicator message to the subscriber
terminal;

wherein the traffic indicator message comprising at least
one short BCID (Basic Connector Identifier) field into
which a short BCID is inserted, the short BCID being
configured by a given number of bits among a total of
bits representing a BCID of a positive subscriber ter-
minal that must receive the traffic indication informa-
tion.

10. The method of claim 9, wherein the bits of the short
BCID are the given number of least significant bits among
the total of bits representing the BCID.

11. The method of claim 9, wherein the number of short
BCID fields is equal to the number of positive subscriber
terminals, and wherein the at least one short BCID field
corresponds to one positive subscriber terminal, respec-
tively.

12. The method of claim 9, wherein the number of bits of
the short BCID is variably preset by each base station
according to the total number of subscriber terminals to
which a single base station can provide service.

13. The method of claim 10, wherein the number of bits
of the short BCID is variably preset by each base station
according to the total number of subscriber terminals to
which a single base station can provide service.

14. The method of claim 11, wherein the number of bits
of the short BCID is variably preset by each base station
according to the total number of subscriber terminals to
which a single base station can provide service.

15. The method of claim 12, wherein the traffic indicator
message further comprises a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

16. The method of claim 13, wherein the traffic indicator
message further comprises a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

17. The method of claim 14, wherein the traffic indicator
message further comprises a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

18. The method of claim 9, wherein the number of bits of
the short BCID is preset.

19. The method of claim 10, wherein the number of bits
of the short BCID is preset.

20. The method of claim 11, wherein the number of bits
of the short BCID is preset.

21. The method of claim 18, wherein the traffic indicator
message further comprises a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

22. The method of claim 19, wherein the traffic indicator
message further comprises a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.
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23. The method of claim 20, wherein the traffic indicator
message further comprises a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

24. The method of claim 9, wherein the traffic indicator
message further comprises a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

25. The method of claim 10, wherein the traffic indicator
message further comprises a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

26. The method of claim 11, wherein the traffic indicator
message further comprises a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

27. An apparatus for transmitting a control message
transferring traffic indication information to a subscriber
terminal in a wireless access communication system, com-
prising:

a short BCID (Basic Connector Identifier) extraction part
for extracting a preset number of bits serving as a short
BCID from among a total of bits representing a BCID
of a positive subscriber terminal that must receive the
traffic indication information;

a traffic indicator message generation part for generating
a traffic indicator message comprising at least one short
BCID (Basic Connector Identifier) field into which the
short BCID is inserted; and

a traffic indicator message transmission part for transmit-
ting the generated traffic indicator message to the
subscriber terminal.

28. The apparatus of claim 27, wherein the bits of the
short BCID are the preset number of least significant bits
from among the total of bits representing the BCID.

29. The apparatus of claim 27, wherein the traffic indi-
cator message generation part generates the traffic indicator
message so that the number of short BCID fields is equal to
the number of positive subscriber terminals and the at least
one short BCID field corresponds to one positive subscriber
terminal, respectively.

30. The apparatus of claim 27, wherein the number of bits
of the short BCID is variably preset by each base station
according to the total number of subscriber terminals to
which one base station can provide service.

31. The apparatus of claim 28, wherein the number of bits
of the short BCID is variably preset by each base station
according to the total number of subscriber terminals to
which one base station can provide service.

32. The apparatus of claim 29, wherein the number of bits
of the short BCID is variably preset by each base station
according to the total number of subscriber terminals to
which one base station can provide service.

33. The apparatus of claim 30, wherein the traffic indi-
cator message generation part generates the traffic indicator
message further comprising a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.
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34. The apparatus of claim 31, wherein the traffic indi-
cator message generation part generates the traffic indicator
message further comprising a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

35. The apparatus of claim 32, wherein the traffic indi-
cator message generation part generates the traffic indicator
message further comprising a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

36. The apparatus of claim 27, wherein the number of bits
of the short BCID is preset.

37. The apparatus of claim 28, wherein the number of bits
of the short BCID is preset.

38. The apparatus of claim 29, wherein the number of bits
of the short BCID is preset.

39. The apparatus of claim 36, wherein the traffic indi-
cator message generation part generates the traffic indicator
message further comprising a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

40. The apparatus of claim 27, wherein the traffic indi-
cator message generation part generates the traffic indicator
message further comprising a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

41. The apparatus of claim 28, wherein the traffic indi-
cator message generation part generates the traffic indicator
message further comprising a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

42. The apparatus of claim 29, wherein the traffic indi-
cator message generation part generates the traffic indicator
message further comprising a field into which information
indicating the number of bits of the short BCID is inserted,
the number of bits of the short BCID representing the length
of the short BCID.

43. A method for receiving a control message transferring
traffic indication information by means of a subscriber
terminal in a wireless access communication system, com-
prising:

receiving a traffic indicator message comprising at least
one short BCID (Basic Connector Identifier) field into
which a short BCID is inserted, the short BCID being
configured by a preset number of bits among a total of
bits representing a BCID of a positive subscriber ter-
minal that must receive the traffic indication informa-
tion;

extracting the short BCID from the traffic indicator mes-

sage;

extracting, from the subscriber terminal’s own BCID, a
short BCID configured by the preset number of bits;
and

comparing the short BCID extracted from the traffic
indicator message with the short BCID extracted from
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the subscriber terminal’s own BCID and determining
whether the subscriber terminal is the positive sub-
scriber terminal.

44. The method of claim 43, wherein the bits of the short
BCID are the preset number of least significant bits from
among the total of bits representing the BCID.

45. A method for receiving a control message transferring
traffic indication information by means of a subscriber
terminal in a wireless access communication system, com-
prising:

receiving a traffic indicator message comprising at least
one short BCID (Basic Connector Identifier) field into
which a short BCID is inserted and a field into which
information indicating the number of bits of the short
BCID is inserted, wherein the short BCID is configured
by a preset number of bits from among a total of bits
representing a BCID of a positive subscriber terminal
that must receive the traffic indication information and
wherein the number of bits of the short BCID repre-
sents the length of the short BCID;

identifying, from the traffic indicator message, the infor-
mation indicating the number of bits of the short BCID;

extracting the short BCID from the traffic indicator mes-
sage according to the identified information;

extracting, from the subscriber terminal’s own BCID, a
short BCID configured by only a number of bits based
on the identified information; and

comparing the short BCID extracted from the traffic
indicator message with the short BCID extracted from
the subscriber terminal’s own BCID and determining
whether the subscriber terminal is the positive sub-
scriber terminal.

46. The method of claim 45, wherein the bits of the short
BCID are the preset number of least significant bits from
among the total of bits representing the BCID.

47. An apparatus for receiving a control message trans-
ferring traffic indication information by means of a sub-
scriber terminal in a wireless access communication system,
comprising:

a traffic indicator message receiver for receiving a traffic
indicator message comprising at least one short BCID
(Basic Connector Identifier) field into which a short
BCID is inserted, the short BCID being configured by
a preset number of bits among a total of bits represent-
ing a BCID of a positive subscriber terminal that must
receive the traffic indication information;

a first short BCID extraction part for extracting the short
BCID from the traffic indicator message;

a second short BCID extraction part for extracting, from
the subscriber terminal’s own BCID, a short BCID
configured by the preset number of bits; and

a determination part for comparing the short BCID
extracted from the traffic indicator message with the
short BCID extracted from the subscriber terminal’s
own BCID and determining whether the subscriber
terminal is the positive subscriber terminal.

48. The apparatus of claim 47, wherein the bits of the

short BCID are the preset number of least significant bits
among the total of bits representing the BCID.
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49. An apparatus for receiving a control message trans-
ferring traffic indication information by means of a sub-
scriber terminal in a wireless access communication system,
comprising:

a traffic indicator message reception part for receiving a
traffic indicator message comprising at least one short
BCID (Basic Connector Identifier) field into which a
short BCID is inserted and a field into which informa-
tion indicating the number of bits of the short BCID is
inserted, wherein the short BCID is configured by a
preset number of bits among a total of bits representing
a BCID of a positive subscriber terminal that must
receive the traffic indication information and wherein
the number of bits of the short BCID represents the
length of the short BCID;

an identification part for identifying, from the traffic
indicator message, the information indicating the num-
ber of bits of the short BCID;
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a first short BCID extraction part for extracting the short
BCID from the traffic indicator message according to
the identified information;

a second short BCID extraction part for extracting, from
the subscriber terminal’s own BCID, a short BCID
configured by a number of bits based on the identified
information; and

a determination part for comparing the short BCID
extracted from the traffic indicator message with the
short BCID extracted from the subscriber terminal’s
own BCID and determining whether subscriber termi-
nal is the positive subscriber terminal.

50. The apparatus of claim 49, wherein the bits of the

short BCID are the preset number of least significant bits
among the total of bits representing the BCID.





