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Description

Technical Field

[0001] The present invention relates to a broadband
wireless access system, and more particularly to a meth-
od for recognizing a connection state between a mobile
station (MS) and a base station (BS), and a method and
apparatus for quickly performing network re-entry when
the mobile station (MS) moves out of a coverage area of
the base station (BS).

Background Art

[0002] In a general mobile communication system, up-
link (UL) data may not be unexpectedly received from a
mobile station (MS) during a predetermined period of
time, or a feedback signal (ACK or NACK signal) for
downlink (DL) data may not be unexpectedly transmitted
to a base station (BS).
[0003] In this case, the BS performs triggering of a re-
source retain timer, and stores context information of the
MS during the triggering time, such that the MS can easily
perform network re-entry. The aforementioned method
is implicitly provided from a general mobile communica-
tion system. In reality, a specific time or reference at
which the MS moves out of a network area (i.e., coverage
area) is unclear, such that it is necessary for the BS must
unnecessarily to store context information of the MS.
[0004] That is, in accordance with a general technolo-
gy, if the MS moves out of a coverage zone of a serving
BS (SBS), there is a difference in synchronization be-
tween the SBS and the MS. However, behaviors between
the MS and the SBS are not definitely defined yet. In
addition, the general or conventional technology does
not provide a method for allowing the SBS to decide the
presence or absence of a coverage loss of the MS.

Disclosure of Invention

Technical Problem

[0005] US 2007/0155378 A1 describes a method for
searching and releasing an abnormal subscriber station
in a wireless portable internet system and an apparatus
using the same. The apparatus searches for an abnormal
group including abnormal subscriber stations based on
a ranging code provided in a periodic ranging process,
and searches for an abnormal subscriber station by
transmitting a connection maintenance message to sub-
scriber stations included in the abnormal group so as to
check an operation status of the respective subscriber
stations, and releases a connection of an abnormal sub-
scriber station.
[0006] WO 2009/045018 A1 describes a method for
measuring a node location using a Media Access Control
(MAC) layer of a Wireless Personal Area Network. The
method includes requesting ranging measurement to the

mobile node by broadcasting a MAC frame where rang-
ing measurement start is displayed according to a rang-
ing measurement request message for a mobile node
transmitted from outside, and receiving ranging meas-
urement information measured in the mobile node as a
response to the broadcasted MAC frame and broadcast-
ing a MAC frame where ranging measurement end is
displayed.
[0007] Further technical background on ranging in
wireless communication systems is provided in WO
2006/062285 A1 and US 2008/0310384 A1.
[0008] The present invention is directed to a method
for detecting coverage loss in a broadband wireless ac-
cess system that substantially obviates one or more prob-
lems due to limitations and disadvantages of the related
art.
[0009] An object of the present invention is to provide
a method for detecting coverage loss of a mobile station
(MS) such that a base station can effectively determine
whether the MS is present in a coverage area of the BS.
[0010] Another object of the present invention is to pro-
vide a method for allowing a mobile station (MS) to ef-
fectively determine whether the MS is present in a cov-
erage area of a
serving base station (SBS), and a method and apparatus
for detecting coverage loss of the MS such that the MS
can quickly perform initial network entry or network re-
entry even though the MS moves out of the coverage
area of the SBS.
[0011] It will be appreciated by persons skilled in the
art that the objects that can be achieved by the present
invention are not limited to what has been particularly
described hereinabove and the above and other objects
that the present invention can achieve will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings.

Solution to Problem

[0012] To achieve these objects and other advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, a method for a
base station for detecting whether a mobile station lost
a coverage of the base station in a broadband wireless
access system is defined in claim 1. The method may
include unsolicitedly transmitting a first message wherein
a bit for requesting ranging execution is set, to the mobile
station; and upon receiving a second message for con-
firming the ranging from the mobile station prior to expi-
ration of a first timer that begins to operate when the first
message is transmitted, restarting operating a second
timer established for the mobile station.
[0013] The transmitting of the first message may be
performed after expiration of the second timer. Until
reaching a specific time after completion of a connected
state with the mobile station or after completion of hando-
ver from the mobile station to a second base station, if a
handover completion notification message is not re-
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ceived from the second base station, the second timer
may start operation, and be updated when data or feed-
back information is received from the mobile station.
[0014] The method may further include, when the sec-
ond timer expires, allocating uplink resources to the mo-
bile station a predetermined number of times, and the
transmitting of the first message may be performed when
a predetermined protocol data unit (PDU) is not received
from the mobile station through the uplink resources.
[0015] The method may further include, if the second
message is not received from the mobile station until the
first timer expires, starting operating a third timer that
indicates a retention period of context information of the
mobile station.
[0016] The method may further include upon receiving
no context information of the mobile station from a differ-
ent network entity prior to expiration of the third timer,
releasing the context information of the mobile station.
[0017] The first message may be an unsolicited ad-
vanced air interface (AAI) ranging response (unsolicited
AAI_RNG-RSP) message, the bit for requesting ranging
execution may be a ranging request bit, and the second
message may be an advanced air interface ranging con-
firmation (AAI_RNG-CFM) message.
[0018] The AAI_RNG-CFM message may include a
station ID of the mobile station.
[0019] The first timer may be a T58 timer, the second
timer may be an active base station timer
(Active_ABS_timer), and the third timer may be a re-
source retain timer.
[0020] The ranging may be a periodic ranging.
[0021] In another aspect of the present invention, a
method for performing a coverage loss recovery proce-
dure of a mobile station in a broadband wireless access
system is defined in claim 6. The method may include
receiving an unsolicited first message wherein a first bit
for requesting ranging execution is set from a serving
base station; performing ranging for the base station; and
transmitting a second message for confirming the rang-
ing to the serving base station.
[0022] The performing of the ranging may include
transmitting a periodic ranging code to the base station;
and receiving an advanced air interface ranging acknowl-
edgement (AAI_RNG-ACK) message indicating a suc-
cess or failure of the transmitted code.
[0023] The method may further include requesting up-
link resources for transmitting the second message from
the base station, wherein the second message includes
a station ID (STID) of the mobile station.
[0024] The method may further include performing in-
itial network entry or network re-entry to a detected base
station when there is a failure in transmission of the sec-
ond message.
[0025] The performing of the network re-entry may in-
clude transmitting a third message to the detected base
station, wherein the third message includes not only an
identifier associated with context information retention of
the mobile station but also a second bit for indicating

network re-entry after coverage loss.
[0026] The unsolicited first message may be an unso-
licited advanced air interface ranging response (unsolic-
ited AAI_RNG-RSP) message, the first bit may be a rang-
ing request bit, the second message may be an advanced
air interface ranging confirmation (AAI_RNG-CFM) mes-
sage, the second bit may be a ’bit 5’ of a ranging purpose
indicator field, the third message may be an advanced
air interface ranging request (AAI_RNG-REQ) message,
and an identifier associated with the context information
retention may be a context retention identifier (CRID).
[0027] In another aspect of the present invention, a
mobile station for operating in a broadband wireless ac-
cess system is defined in claim 9. The mobile station may
include a processor; and a radio frequency (RF) module
that transmits and receives an RF signal to and from an
external part upon receiving a control signal from the
processor, wherein the processor receives an unsolicited
first message wherein a first bit for requesting ranging
execution is set from a serving base station by controlling
the RF module, performs ranging for the base station,
and transmits a second message for confirming the rang-
ing to the serving base station.
[0028] The processor may transmit a periodic ranging
code to the base station, and receive
an advanced air interface ranging acknowledgement
(AAI_RNG-ACK) message indicating a success or failure
of the transmitted code.
[0029] The processor may request uplink resources
transmitting the second message from the base station.
If the uplink resources are allocated, the processor may
transmit the second message through the allocated up-
link resources, wherein the second message includes a
station ID (STID) of the mobile station.
[0030] The processor may perform initial network entry
or network re-entry to a detected base station when the
second message fails to be transmitted, and the network
re-entry may be performed by transmitting a third mes-
sage to the detected base station, wherein the third mes-
sage includes not only an identifier associated with con-
text information retention of the mobile station but also a
second bit for indicating network re-entry after coverage
loss.
[0031] The unsolicited first message may be an unso-
licited advanced air interface ranging response (unsolic-
ited AAI_RNG-RSP) message, the first bit may be a rang-
ing request bit, the second message may be an advanced
air interface ranging confirmation (AAI_RNG-CFM) mes-
sage, the second bit may be a ’bit 5’ of a ranging purpose
indicator field, the third message may be an advanced
air interface ranging request (AAI_RNG-REQ) message,
and an identifier associated with the context information
retention may be a context retention identifier (CRID).

Advantageous Effects of Invention

[0032] The exemplary embodiments of the present in-
vention have the following effects.
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[0033] First, in the case of using the method for detect-
ing coverage loss according to the embodiments of the
present invention, the BS can effectively recognize
whether the MS is present in a coverage area of the BS.
[0034] Second, in the case of using the method and
apparatus for detecting coverage loss according to em-
bodiments of the present invention, the MS can effec-
tively recognize whether the MS is present in a coverage
area of the serving base station (SBS), and can effec-
tively perform initial network entry or network re-entry
even though the MS moves out of the coverage area of
the SBS.
[0035] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

Brief Description of Drawings

[0036] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

FIG. 1 is a conceptual diagram illustrating one ex-
emplary method for detecting coverage loss accord-
ing to one embodiment of the present invention.
FIG. 2 is a conceptual diagram illustrating another
exemplary method for detecting coverage loss ac-
cording to one embodiment of the present invention.
FIG. 3 is a conceptual diagram illustrating still anoth-
er exemplary method for detecting coverage loss ac-
cording to one embodiment of the present invention.
FIG. 4 is a conceptual diagram illustrating still anoth-
er exemplary method for detecting coverage loss ac-
cording to one embodiment of the present invention.
FIG. 5 is a conceptual diagram illustrating a method
for detecting coverage loss by an advanced mobile
station (AMS) according to another embodiment of
the present invention.
FIG. 6 is a conceptual diagram illustrating a method
for releasing AMS context information of an ad-
vanced base station (ABS) according to still another
embodiment of the present invention.
FIG. 7 is a conceptual diagram illustrating a method
for releasing AMS context information of an ad-
vanced base station (ABS) from the viewpoint of an
advanced mobile station (AMS) according to still an-
other embodiment of the present invention.
FIG. 8 is a conceptual diagram illustrating a method
for detecting coverage loss according to still another
embodiment of the present invention.
FIG. 9 is a conceptual diagram illustrating AMS and
ABS operations performed when erroneous recep-
tion occurs in some messages during coverage loss

detection according to still another embodiment of
the present invention.
FIG. 10 is a conceptual diagram illustrating another
method for detecting coverage loss according to still
another embodiment of the present invention.
FIG. 11 is a conceptual diagram illustrating opera-
tions performed when a resource retain timer is ex-
pired and released according to still another embod-
iment of the present invention.
FIG. 12 is a conceptual diagram illustrating a method
for detecting coverage loss detection when errone-
ous transmission of some messages occurs from the
viewpoint of an advanced mobile station (AMS) ac-
cording to still another embodiment of the present
invention.
FIG. 13 is a conceptual diagram illustrating a method
for allowing an AMS of a coverage loss state to per-
form network re-entry such that coverage loss re-
covery is provided according to still another embod-
iment of the present invention.
FIG. 14 is a block diagram illustrating a transmitter
and a receiver according to another embodiment of
the present invention.

Mode for the Invention

[0037] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.
[0038] Embodiments of the present invention provide
a wireless access system.
[0039] Exemplary embodiments described hereinbe-
low are combinations of elements and features of the
present invention. The elements or features may be con-
sidered selective unless otherwise mentioned. Each el-
ement or feature may be practiced without being com-
bined with other elements or features. Further, an em-
bodiment of the present invention may be constructed
by combining parts of the elements and/or features. Op-
eration orders described in the embodiments of the
present invention may be rearranged. Some construc-
tions or features of any one embodiment may be included
in another embodiment and may be replaced with corre-
sponding constructions or features of another embodi-
ment.
[0040] In the description of drawings, procedures or
steps, which may confuse the substance of the present
invention, are not explained. Additionally, procedures or
steps, which can be understood by those skilled in the
art, are not explained as well.
[0041] In exemplary embodiments of the present in-
vention, a description is made of a data transmission and
reception relationship between a base station (BS) and
a Mobile Station (MS). Herein, the term ’BS’ refers to a
terminal node of a network, which communicates directly
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with the mobile station (MS). In some cases, a specific
operation described as performed by the base station
(BS) may be performed by an upper node of the base
station (BS).
[0042] Namely, it is apparent that, in a network com-
prised of a plurality of network nodes including a base
station (BS), various operations performed for commu-
nication with a mobile station (MS) may be performed by
the base station (BS), or network nodes other than the
base station (BS). The term ’BS’ may be replaced with
the term ’fixed station’, ’Node B’, ’eNode B (eNB)’, ’ac-
cess point’, ’Advanced Base Station (ABS), etc. The term
’MS’ may be replaced with the term ’User Equipment
(UE)’, ’Mobile Subscriber Station (MSS)’, ’mobile termi-
nal’, ’Advanced Mobile Station (AMS)’ or ’Subscriber Sta-
tion (SS)’, etc.
[0043] A transmitter means a node that transmits voice
or data service and a receiver means a node that receives
voice or data service. Hence, an MS may be a transmitter
and a BS may be a receiver, on an uplink. Likewise, the
MS may be a receiver and the BS may be a transmitter,
on a downlink.
[0044] Meanwhile, the MS may be any of a Personal
Digital Assistant (PDA), a cellular phone, a Personal
Communication Service (PCS) phone, a Global System
for Mobile (GSM) phone, a Wideband Code Division Mul-
tiple Access (WCDMA) phone, a Mobile Broadband Sys-
tem (MBS) phone, etc.
[0045] Exemplary embodiments of the present inven-
tion may be achieved by various means, for example,
hardware, firmware, software, or a combination thereof.
[0046] In a hardware configuration, the methods ac-
cording to exemplary embodiments of the present inven-
tion may be achieved by one or more Application Specific
Integrated Circuits (ASICs), Digital Signal Processors
(DSPs), Digital Signal Processing Devices (DSPDs),
Programmable Logic Devices (PLDs), Field Programma-
ble Gate Arrays (FPGAs), processors, controllers, micro-
controllers, microprocessors, etc.
[0047] In a firmware or software configuration, the
methods according to the exemplary embodiments of the
present invention may be implemented in the form of a
module, a procedure, a function, etc. performing the
above-described functions or operations. Software code
may be stored in a memory unit and executed by a proc-
essor. The memory unit is located at the interior or exte-
rior of the processor and may transmit and receive data
to and from the processor via various known means.
[0048] Exemplary embodiments of the present inven-
tion are supported by standard documents disclosed for
at least one of wireless access systems including an In-
stitute of Electrical and Electronics Engineers (IEEE) 802
system, a 3rd Generation Project Partnership (3GPP)
system, a 3GPP Long Term Evolution (LTE) system, and
a 3GPP2 system. In particular, the steps or parts, which
are not described to clearly reveal the technical idea of
the present invention, in the embodiments of the present
invention may be supported by the above documents. All

terminology used herein may be supported by at least
one of P802.16-2004, P802.16e-2005, P802.16Rev2
and IEEE 802.16m documents which are the standards
of IEEE 802.16.
[0049] Specific terms used for the exemplary embod-
iments of the present invention are provided to aid in
understanding of the present invention. These specific
terms may be replaced with other terms within the scope
of the present invention.
[0050] For convenience of description and better un-
derstanding of the present invention, it is assumed that
a system for use in the embodiments of the present in-
vention is an IEEE 802.16m system. In particular, the
present invention assumes that an MS to be described
hereinafter is an advanced mobile station (AMS) and a
BS to be described hereinafter is an advanced base sta-
tion (ABS).
[0051] For convenience of description and better un-
derstanding of the present invention, Term ’Coverage
Loss’ will hereinafter be defined in detail.
[0052] Coverage loss means that temporary signal
loss occurs because an MS moves out of a service area
(i.e., coverage area) of a BS and the signal fading occurs.
[0053] Next, an active ABS timer (active_ABS_timer)
will hereinafter be defined.
[0054] The active ABS timer (active_ABS_timer) is
maintained for each AMS by the ABS. The active ABS
timer (active_ABS_timer) may start operation upon com-
pletion of
initial network entry caused by completion of the ex-
change of AAI_REQ-REQ/ AAI_REG-RSP messages
between the ABS and the AMS. Otherwise, the active
ABS timer may start operation upon completion of net-
work re-entry caused by handover (HO) process optimi-
zation contained in an advanced air interface ranging re-
sponse (AAI_RNG-RSP) message. The active ABS timer
(active_ABS_timer) may be reset when the ABS receives
data from the AMS. For example, the data may be a Me-
dium Access Control Protocol Data Unit (MAC PDU) or
feedback information.
[0055] In another case wherein the active ABS timer
(active_ABS_timer) starts operation, when an AMS that
uses a corresponding ABS as a serving ABS is handed
over to another target ABS, or when the corresponding
ABS does not receive HO completion notification from a
network through a backbone network until reaching a pre-
determined time point, the active ABS timer
(active_ABS_timer) may start operation. In this case, it
is preferable that the predetermined time point be set to
a specific time indicated by ranging initiation deadline
(Ranging_Initiation_Deadline) information.
[0056] Hereinafter, a resource retain timer will be de-
fined in detail.
[0057] If the active ABS timer (active_ABS_timer) of a
specific AMS is expired, the ABS enters a predetermined
procedure for determining whether the corresponding
AMS is in coverage loss. For convenience of description,
the predetermined procedure is called a ’Coverage Loss
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Detection’. Detailed description of the coverage loss de-
tection operation will be described later.
[0058] In the case where there is no response from the
AMS upon completion of the aforementioned procedure,
the ABS may start operating the resource retain timer. If
the resource retain timer is expired, the ABS may release
context information of the corresponding AMS.
[0059] In addition, the active AMS timer
(Active_AMS_Timer) will hereinafter be described.
[0060] In the same manner as in the aforementioned
active ABS timer (active_ABS_timer), the AMS may start
operating the active AMS timer (active_ABS_timer) upon
completion of initial network entry caused by completion
of the exchange of AAI_REG-REQ / AAI_REG-RSP mes-
sages between the AMS and the ABS. Otherwise, the
active ABS timer may start operation upon completion of
network re-entry caused by HO process optimization
contained in an advanced air interface ranging response
(AAI_RNG-RSP) message. During the retaining time of
an active AMS timer (active_AMS_timer) (i.e., before the
expiration of the active AMS timer), the AMS can recog-
nize that its own context information is maintained over
a network.
[0061] Next, methods for detecting coverage loss of
an AMS and an ABS using the aforementioned defined
timers according to the embodiments of the present in-
vention will hereinafter be described in detail.

First Embodiment

[0062] In accordance with one embodiment of the
present invention, a method for detecting coverage loss
such that an ABS is initiated will hereinafter be described
in detail.
[0063] FIG. 1 is a conceptual diagram illustrating one
exemplary method for detecting coverage loss according
to one embodiment of the present invention.
[0064] Referring to FIG. 1, the AMS and the ABS may
complete a network re-entry procedure of the AMS by
exchanging the AAI_REQ-REQ / AAI_REQ-RSP mes-
sages, such that the AMS may start operating the active
AMS timer (active_ABS_timer) and the ABS may start
operating the active ABS timer (active_ABS_timer) for
the corresponding AMS at step S101.
[0065] In this case, a context retention identifier (CRID)
may be allocated to the AMS through an AAI registration
response (AAI_REG-RSP) message. The CRID may be
adapted to identify the corresponding AMS at an entity
(e.g., Authenticator ASN-GW) that maintains context in-
formation of the ABS or the corresponding AMS on the
network. In addition, CRID may also be used to identify
the AMS that operates in a Deregistration with Context
Retention (DCR) mode. Such CRID may be allocated to
the AMS through the AAI_REG-RSP message. If the
AMS performs network re-entry, the CRID may be up-
dated through an AAI ranging response (AAI_RNG-RSP)
message. Otherwise, if the AMS enters a DCR mode,
the CRID may also be updated through an AAI deregis-

tration response (AAI_DREF-RSP) message.
[0066] After that, if the ABS continuously receives no
data from the AMS until the active ABS timer
(active_ABS_timer) of the ABS expires, the ABS may
transmit an unsolicited AAI_RNG-RSP message to the
AMS such that it can allocate an uplink (UL) band to the
AMS or ask the AMS to perform the ranging at step S102.
[0067] In this case, if the ABS transmits the unsolicited
AAI_RNG-RSP message to the AMS, in order to inform
the AMS of the ranging request, the ABS may set a rang-
ing request bit of the AAI_RNG-RSP message to ’1’.
[0068] As a response to the AAI_RNG-RSP message,
the AMS may transmit an AAI ranging request
(AAI_RNG-REQ) message to the ABS at step S103.
[0069] Therefore, the active ABS timer
(active_ABS_timer) of the corresponding AMS may be
reset, and the ABS may transmit the AAI_RNG-RSP
message to the AMS in response to the AAI_RNG-REQ
message at step S104. The AMS receives the AAI_RNG-
RSP message, such that it can reset its own active AMS
timer (active_AMS_timer).
[0070] FIG. 2 is a conceptual diagram illustrating an-
other exemplary method for detecting coverage loss ac-
cording to one embodiment of the present invention.
[0071] Referring to FIG. 2, steps S201 and S202 are
respectively similar to steps S101 and S102, and as such
detailed description thereof will herein be omitted for con-
venience of description.
[0072] The AMS of FIG. 2 resets its own timer when
receiving an unsolicited AAI_RNG-RSP message,
whereas the AMS of FIG. 1 has reset its own timer when
receiving the AAI_RNG-RSP message as a response to
the AAI_RNG-REQ message.
[0073] In addition, the AMS of FIG. 2 transmits an AAI
ranging confirmation (AAI_RNG-CFM) message as a re-
sponse to the unsolicited AAI_RNG-RSP message to the
ABS at step S203, whereas the AMS of FIG. 1 transmits
the AAI_RNG-REQ message as a response to the un-
solicited AAI_RNG-RSP message to the ABS at step
S103. The ABS having received the AAI_RNG-CFM
message may reset the active ABS timer
(active_ABS_timer) of the corresponding AMS.
[0074] FIG. 3 is a conceptual diagram illustrating still
another exemplary method for detecting coverage loss
according to one embodiment of the present invention.
[0075] Referring to FIG. 3, steps S301 to S303 are re-
spectively similar to steps S201 to S203 of FIG. 2, and
as such detailed description thereof will herein be omitted
for convenience of description.
[0076] In contrast to FIG. 2, the AMS receives the un-
solicited AAI_RNG-RSP message from the ABS and up-
dates the active AMS timer (active_AMS_timer). In step
S303 of FIG. 3, a feedback extended header (FEH)
wherein a polling bit is set is contained in the AAI_RNG-
CFM message, such that the resultant AAI_RNG-CFM
message including the FEH is transmitted to the ABS.
Upon receiving an AAI message acknowledgement
(AAI_MSG-ACK) message from the ABS in response to
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the resultant AAI_RNG-CFM message, the AMS updates
the active AMS timer (active_AMS_timer) at step S304.
[0077] In this case, a MAC Control Extended Header
(MCEH) may be used instead of the feedback extended
header (FEH). A Station ID (STID) of the corresponding
AMS may be further included in the AAI_RNG-CFM mes-
sage.
[0078] FIG. 4 is a conceptual diagram illustrating still
another exemplary method for detecting coverage loss
according to one embodiment of the present invention.
[0079] Referring to FIG. 4, the AMS and the ABS may
complete the network entry procedure of the AMS by
exchanging the AAI_REG-REQ / AAI_REG-RSP mes-
sages with each other, such that the AMS may start op-
erating the active AMS timer (active_AMS_timer) and the
ABS may start operating the active ABS timer
(active_ABS_timer) at step S401.
[0080] After that, if the ABS continuously receives no
data from the AMS until the active ABS timer
(active_ABS_timer) of the ABS expires, the ABS may
transmit an unsolicited AAI_RNG-RSP message to the
AMS such that it can allocate an uplink (UL) band to the
AMS or ask the AMS to perform the ranging at step S402.
[0081] In this case, in order to inform the AMS of the
ranging request, the ABS may set a ranging request bit
of the AAI_RNG-RSP message to ’1’, or may set a polling
bit of the FEH or MCEH to ’1’.
[0082] As a response to the unsolicited AAI_RNG-RSP
message, the AMS may transmit an AAI message ac-
knowledgement (AAI_MSG-ACK) message to the ABS
at step S403. By transmission and reception of the
AAI_MSG-ACK message, the ABS and the AMS can si-
multaneously reset their active timers.
[0083] In the aforementioned methods for detecting
coverage loss, it is preferable that the ranging that is re-
quested from the AMS through the unsolicited AAI_RNG-
RSP message be periodic ranging, such that the AMS
may transmit the periodic ranging code instead of the
AAI ranging request (AAI_RNG-REQ) message.

Second Embodiment

[0084] In accordance with another embodiment of the
present invention, an AMS-initiated coverage loss detec-
tion method is provided.
[0085] FIG. 5 is a conceptual diagram illustrating a
method for detecting coverage loss by an AMS according
to another embodiment of the present invention.
[0086] Referring to FIG. 5, the AMS and the ABS may
complete the network entry procedure of the AMS by
exchanging the AAI_REQ-REQ / AAI_REQ-RSP mes-
sages with each other, such that the AMS may start op-
erating the active AMS timer (active_AMS_timer) and the
ABS may start operating the active ABS timer
(active_ABS_timer) at step S501.
[0087] In this case, the context retention ID (CRID) may
be allocated to the AMS through the AAI_REG-RSP mes-
sage.

[0088] The AMS may transmit the AAI_RNG-REQ
message to the serving ABS so as to determine whether
the AMS is in coverage loss at step S502.
[0089] The ABS having received the AAI_RNG-REQ
message updates the active ABS timer
(active_ABS_timer), and informs the AMS of the suc-
cessful ranging through the AAI_RNG-RSP message at
step S503, such that the AMS can update the active AMS
timer (active_AMS_timer).
[0090] In accordance with another aspect of the
present invention, in the case where the AMS does not
transmit a predetermined message to the ABS and does
not establish physical (PHY) synchronization and DL syn-
chronization with the ABS, this means that the AMS is in
coverage loss.
[0091] For example, if the AMS fails to continuously
decode as many superframe headers (SFHs) transmitted
from the ABS as a predetermined number of SFHs (e.g.,
5 SFHs), this means that the AMS is in coverage loss.

Third Embodiment

[0092] In accordance with still another embodiment of
the present invention, a method for releasing context in-
formation of the AMS without using the resource retention
timer is provided.
[0093] Operations of the ABS will hereinafter be de-
scribed with reference to FIG. 6.
[0094] FIG. 6 is a conceptual diagram illustrating a
method for releasing AMS context information of an ad-
vanced base station (ABS) according to still another em-
bodiment of the present invention.
[0095] Referring to FIG. 6, the AMS and the ABS may
complete a network re-entry procedure of the AMS by
exchanging the AAI_REQ-REQ / AAI_REQ-RSP mes-
sages, such that the AMS may start operating the active
AMS timer (active_ABS_timer) and the ABS may start
operating the active ABS timer (active_ABS_timer) for
the corresponding AMS at step S601.
[0096] In this case, the context retention ID (CRID) may
be allocated to the AMS through the AAI_REG-RSP mes-
sage.
[0097] If the active ABS timer (active_ABS_timer) for
the corresponding AMS has expired at the ABS, the ABS
transmits the unsolicited AAI_RNG-RSP message
wherein the ranging request bit is set to ’1’ to the AMS
in order to detect the coverage loss at step S602.
[0098] Therefore, the AMS and the ABS exchange the
AAI_RNG-REQ / AAI_RNG-RSP messages with each
other. Upon receiving the AAI_RNG-REQ message, the
ABS resets its own active timer (active_ABS_timer) at
step S603. Upon receiving the AAI_RNG-RSP message,
the AMS resets its own active timer (active_AMS_timer)
at step S604.
[0099] After that, if the active_ABS_timer for the cor-
responding AMS has re-expired, the ABS transmits the
unsolicited AAI_RNG-RSP message wherein the rang-
ing request bit is set to ’1’ to the AMS at step S605.
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[0100] The AMS moves out of the coverage area of
the corresponding ABS such that it is unable to receive
the unsolicited AAI_RNG-RSP message from the ABS.
In addition, although the AMS receives the unsolicited
AAI_RNG-RSP message from the ABS and transmits
the AAI_RNG-REQ message as a response to the un-
solicited AAI_RNG-RSP message to the ABS, the ABS
may not receive the AAI_RNG-REQ message (S606 to
S608).
[0101] If the ABS does not receive a response to the
AAI_RNG-RSP message from the AMS, the ABS may
retransmit the unsolicited AAI_RNG-RSP message and
increase a value of an active ABS counter at step S609.
[0102] If the ABS does not receive the AAI_RNG-REQ
message from the AMS even though the active ABS
counter reaches a predetermined maximum value, the
ABS may release the context information of the AMS at
step S610.
[0103] Operations of the AMS according to the embod-
iments of the present invention will hereinafter be de-
scribed with reference to FIG. 7.
[0104] FIG. 7 is a conceptual diagram illustrating a
method for releasing AMS context information of an ABS
from the viewpoint of an AMS according to still another
embodiment of the present invention.
[0105] Referring to FIG. 7, steps S710 to S750 are re-
spectively similar to steps S601 to S605 of FIG. 6, and
as such detailed description thereof will herein be omitted
for convenience of description.
[0106] The AMS receives the unsolicited AAI_RNG-
RSP message wherein the ranging request bit is set to
’1’ from the ABS, and transmits the AAI_RNG-REQ mes-
sage (or the periodic ranging code) as a response to the
unsolicited AAI_RNG-RSP message at step S760.
[0107] In this case, the AMS moves out of the coverage
area of the corresponding ABS such that it is unable to
receive the AAI_RNG-REQ message from the ABS. In
addition, although the ABS receives the AAI_RNG-REQ
message from the ABS and transmits the AAI_RNG-RSP
message as a response to the AAI_RNG-REQ message
to the AMS, the AMS may not receive the AAI_RNG-RSP
message (S770 to S772).
[0108] Therefore, although the AMS transmits the
AAI_RNG-REQ message (or the periodic ranging code)
to the ABS a predetermined number of times, in the case
where the AMS does not continuously receive a response
to the AAI_RNG-REQ message (or the periodic ranging
code) or the active AMS timer (active_AMS_timer) ex-
pires, this means that context information of the AMS is
released from the corresponding network.
[0109] Meanwhile, in accordance with still another as-
pect of the present invention, although the ABS receives
the HO completion notification message over a backbone
network after the AMS is handed over to another network
entity, the ABS may release the context information of
the corresponding AMS.

Fourth Embodiment

[0110] In accordance with still another embodiment of
the present invention, a method for allowing the ABS to
effectively detect coverage loss of the AMS by combina-
tion of the aforementioned embodiments will hereinafter
be described in detail.
[0111] FIG. 8 is a conceptual diagram illustrating a
method for detecting coverage loss according to still an-
other embodiment of the present invention.
[0112] First, upon completion of initial network entry of
the AMS or upon completion of network re-entry of the
AMS, the ABS may start operating the active ABS timer
(active_ABS_timer) of the corresponding AMS and the
AMS may start operating the active AMS timer
(active_AMS_timer) at step S801.
[0113] In this case, the initial network entry may be
completed by completion of the exchange of the
AAI_REG-REQ / AAI_REG-RSP messages, and the
completion or non-completion of the network re-entry
may be decided in response to HO process optimization
contained in the AAI_RNG-RSP message. During the
initial network entry, a context retention ID (CRID) may
be allocated to the AMS through the AAI_REG-RSP mes-
sage. During the network re-entry, a new CRID may be
allocated to the AMS through the AAI_RNG-RSP mes-
sage.
[0114] In this case, if the active ABS timer
(active_ABS_timer) of the corresponding AMS has ex-
pired, the ABS may allocate a grant UL burst to check a
current status of the corresponding AMS at step S802.
[0115] As a response to the grant UL burst, the AMS
may transmit a padding PDU or MPDU through UL re-
sources (i.e., UL grant). If the ABS receives the PDU or
MPDU from the AMS, the active ABS timer
(active_ABS_timer) may be reset.
[0116] However, the ABS may not receive data (e.g.,
a padding byte or a MAC PDU including data) from the
AMS through UL resources indicated by a predetermined
number of UL grants (e.g., 10 UL grants) at steps S803
and S804.
[0117] In this case, the ABS transmits the unsolicited
AAI_RNG-RSP message to the AMS, such that it can
allow the AMS to perform periodic ranging using the pe-
riodic ranging code. For this operation, the ABS may set
the ranging request bit of the unsolicited AAI_RNG-RSP
message to the value of ’1’ at step S805.
[0118] In this case, the ABS may start operating a timer
e.g., a retry timer or a T58 timer) that indicates a standby
time for reception of the ranging confirmation (AAI_RNG-
CFM) message.
[0119] Upon receiving the ranging request from the
ABS, the AMS may transmit the periodic ranging code
to the ABS at step S806.
[0120] The ABS transmits the AAI ranging acknowl-
edgement (AAI_RNG-ACK) message as a response to
the periodic ranging code at step S807. In this case, the
AAI_RNG-ACK message may include not only ranging
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status information indicating the success or failure of the
ranging but also the corresponding ranging code trans-
mitted from the AMS.
[0121] The AMS may transmit the AAI_RNG-CFM
message as a response to the AAI_RNG-ACK message
at step S808. In this case, the AMS may include its own
STID and the MCEH wherein the polling bit is set in the
AAI_RNG-CFM message.
[0122] Upon receiving the AAI_RNG-CFM message
from the AMS, the ABS may update the active ABS timer
(active_ABS_timer) at step S809. If the polling bit of the
MCEH is set in the AAI_RNG-CFM message, the ABS
may further transmit the AAI_MSG-ACK message to the
AMS. In accordance with the aforementioned process
shown in FIG. 8, a PDU for the UL grant allocated from
the ABS is not transmitted, but the next message trans-
mission/reception process is described to cause no er-
rors as shown in FIG. 8. However, in reality, transmis-
sion/reception error of some messages may occur. In
this case, operations of the AMS and the ABS will here-
inafter be described with reference to FIG. 9.
[0123] FIG. 9 is a conceptual diagram illustrating AMS
and ABS operations performed when erroneous recep-
tion occurs in some messages during coverage loss de-
tection according to still another embodiment of the
present invention.
[0124] Referring to FIG. 9, steps S901 to S907 are re-
spectively similar to steps S801 to S807 of FIG. 8, and
as such detailed description thereof will herein be omitted
for convenience of description.
[0125] Although the ABS transmits the AAI_RNG-ACK
message to the AMS at step S907, the ABS may not
receive the AAI_RNG-CFM message as a response to
the AAI_RNG-ACK message at step S908.
[0126] If the ABS does not receive the AAI_RNG-CFM
message from the AMS prior to the expiration of either
the retry timer or the T58 timer that begins to operate
when the unsolicited AAI_RNG-RSP message is trans-
mitted at step S905, the ABS retransmits the AAI_RNG-
RSP message to the AMS at step S909.
[0127] After that, the ABS may transmit the AAI_RNG-
RSP message to the AMS a predetermined retry limit
number of times at step S910. If the ABS does not con-
tinuously receive the AAI_RNG-CFM message from the
AMS, the resource retain timer starts operation at step
S911. If the predetermined retry limit number of times is
not established, the T58 timer expires, such that the ABS
may directly start operating the resource retain timer as
necessary. If the resource retain timer starts operation,
it is preferable that the ABS does not restart operating
the active ABS timer (active_ABS_timer).
[0128] Meanwhile, differently from FIG. 8 or FIG. 9, the
ABS may not transmit the unsolicited AAI_RNG-RSP
message to the AMS. In this case, the exemplary case
wherein the resource retain timer begins to operate will
hereinafter be described with reference to FIG. 10.
[0129] FIG. 10 is a conceptual diagram illustrating an-
other method for detecting coverage loss according to

still another embodiment of the present invention.
[0130] Referring to FIG. 10, the same parts as those
of FIG. 8 will herein be omitted for convenience of de-
scription, and only differences between FIG. 10 and FIG.
8 will hereinafter be described in detail.
[0131] As can be seen from FIG. 10, although the AMS
does not answer the UL grant allocated from the ABS
through an MPDU or a padding PDU at step S1004 and
the ABS does not transmit the unsolicited AAI_RNG-RSP
message at step S1005, the ABS may start operating the
resource retain timer at step S1006.
[0132] Hereinafter, operations of the ABS after the be-
ginning of the resource retain timer will hereinafter be
described in detail.
[0133] FIG. 11 is a conceptual diagram illustrating op-
erations performed when a resource retain timer is ex-
pired and released according to still another embodiment
of the present invention.
[0134] It is assumed that FIG. 11 shows the subse-
quent procedures of FIG. 9 or FIG. 10.
[0135] First, the ABS starts operating the resource re-
tain timer according to the coverage loss detection pro-
cedure at step S1101.
[0136] In this case, the AMS may perform network re-
entry to another network entity at step S1102. At this
time, the AMS may inform the corresponding network
entity of the ABS information (e.g., a base station ID
(BSID) of the final serving ABS). In this case, the network
entity may be another macro BS, a relay station, or a
femto BS.
[0137] The corresponding network entity may request
AMS context information from the ABS so as to enable
the AMS to perform rapid network re-entry at step S1103.
The ABS may transmit AMS context information being
kept in the ABS to the corresponding network entity over
a backbone network at step S1104. Therefore, the ABS
may release the resource retain timer and the AMS con-
text information.
[0138] Assuming that steps S1102 to S1104 are not
performed and the resource retain timer expires, the ABS
decides that the corresponding AMS is in coverage loss,
such that the ABS can release the AMS context informa-
tion being kept in the AMS. In more detail, the ABS may
release the AMS’s dynamic context information, and may
move the AMS’s static context information to the network
entity storing context information of the corresponding
AMS.
[0139] Meanwhile, the aforementioned coverage loss
detection method will hereinafter be described with ref-
erence to FIG. 12 from the viewpoint of the AMS opera-
tions.
[0140] FIG. 12 is a conceptual diagram illustrating a
method for detecting coverage loss detection when er-
roneous transmission of some messages occurs from
the viewpoint of an AMS according to still another em-
bodiment of the present invention.
[0141] Referring to FIG. 12, steps S1201 to S1204 are
respectively similar to steps S805 to S808 of FIG. 8, and
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as such detailed description thereof will herein be omitted
for convenience of description.
[0142] In step S1204, the AMS establishes the
MCEH’s polling bit in the AAI_RNG-CFM message and
transmits the resultant AAI_RNG-CFM message, and
then expects the AAI_MSG-ACK message from the ABS.
However, in step S1205, the AMS may not receive the
AAI_MSG-ACK message from the ABS due to the cov-
erage loss, etc., or the AMS may not receive the
AAI_MSG-ACK message from the ABS although the
ABS has transmitted the AAI_MSG-ACK message.
[0143] Prior to the expiration of the retry timer that be-
gins to operate when the AAI_RNG-CFM message is
transmitted at step S1204, if the AAI_MSG-ACK mes-
sage is not received from the ABS, the AMS retransmits
the AAI_RNG-CFM message to the ABS at step S1206.
[0144] Thereafter, the AMS may transmit the
AAI_RNG-CFM message to the ABS a predetermined
retry limit number of times at step S 1207. In the case
where the AMS does not continuously receive the
AAI_MSG-ACK message, this means a coverage loss
status, such that the AMS may start operating a coverage
loss recovery procedure at step S1208.
[0145] Meanwhile, the AMS may not establish the poll-
ing bit of the MCEH in the AAI_RNG-CFM message. In
this case, the success or failure of the AAI_RNG-CFM
message may be decided through a hybrid automatic
request (HARQ) scheme. Although a number of HARQ
transmission times for the AAI_RNG-CFM message is
higher than a predetermined maximum number, it can
be recognized that the AMS is in coverage loss.
[0146] The coverage loss recovery procedure will
hereinafter be described with reference to FIG. 13.
[0147] FIG. 13 is a conceptual diagram illustrating a
method for allowing an AMS of a coverage loss state to
perform network re-entry such that coverage loss recov-
ery is provided according to still another embodiment of
the present invention.
[0148] If the AMS moves out of the coverage area of
the ABS, the coverage loss recovery procedure may be
carried out by the AMS. In order to achieve the coverage
loss recovery procedure, the AMS may scan a new chan-
nel to search for the ABS. If the ABS is detected, the
AMS may establish PHY synchronization and DL syn-
chronization with the corresponding ABS. In this case,
the detected ABS may be identical to or different from
the serving ABS that has maintained the last connection
status.
[0149] Thereafter, the AMS may transmit the HO rang-
ing code to the detected ABS so as to perform network
re-entry at step S1301.
[0150] The ABS successfully receives the ranging
code, sets the AAI_RNG-ACK message to a success sta-
tus, and transmits the successful AAI_RNG-ACK mes-
sage to the AMS at step S1302, and allocates a uplink
bandwidth (UL BW) to the AMS at step S1303.
[0151] After the coverage loss of the AMS, the AMS
may transmit the AAI_RNG-REQ message to the ABS

through the allocated uplink resources at step S1304. In
the AAI_RNG-REQ message, the ranging purpose indi-
cator (i.e., the ranging purpose indication bit) is set to a
specific value (e.g., 0b1000) indicating a network reentry
after a coverage loss. In this case, the AMS may include
the CRID in the AAI_RNG-REQ message. If security con-
text is valid, the AMS shall include its CRID in AAI_RNG-
REQ protected with a a cipher-based message authen-
tication code (CMAC) derived from new AK.
[0152] The ABS may obtain AMS’s context information
from the network entity (e.g., Authenticator ASN-GW)
that stores context information of the corresponding AMS
using the CRID transmitted through the AAI_RNG-REQ
message transmitted from the AAI_RNG-REQ message
at step S1305.
[0153] The ABS decides the MAC control message
that can be omitted using the obtained AMS’s context,
establishes a HO optimization parameter according to
the decided MAC control message, and transmits the
AAI_RNG-RSP message to the AMS at step S1306.
[0154] In this case, the AAI_RNG-RSP message may
include a STID for allowing the corresponding ABS to
identify the AMS. If the CRID is updated, a new CRID
may be further included in the AAI_RNG-RSP message.
In addition, if a CMAC value of the AAI_RNG-REQ mes-
sage transmitted from the AMS is valid, the AAI_RNG-
RSP message is encrypted and transmitted to the AMS.
[0155] Thereafter, the AMS may perform a network re-
entry procedure according to the HO optimization param-
eter.
[0156] If the AMS does not include a ID (serving ABS
ID) of the previous serving ABS, if the active AMS timer
(active_AMS_timer) expires, or if the resource retain tim-
er expires, the AMS may attempt to perform general initial
network re-entry.

Advanced Mobile Station (AMS) and Advanced Base 
Station (ABS) structures

[0157] Now a description will be given of an AMS and
an ABS (i.e., femto BS (FBS) and macro BS (MBS)) for
implementing the above-described exemplary embodi-
ments of the present invention, according to another ex-
emplary embodiment of the present invention.
[0158] The AMS may operate as a transmitter on an
uplink and as a receiver on a downlink, while the BS may
operate as a receiver on the uplink and as a transmitter
on the downlink. That is, each of the AMS and the ABS
may include a transmitter and a receiver for transmission
and reception of information or data.
[0159] The transmitter and the receiver may include
processors, modules, parts, and/or means for imple-
menting the exemplary embodiments of the present in-
vention. Especially, the transmitter and the receiver may
include a module (means) for encrypting messages, a
module for interpreting encrypted messages, an antenna
for transmitting and receiving messages, etc. An example
of the transmitter and the receiver will be described below
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with reference to FIG. 14.
[0160] FIG. 14 is a block diagram illustrating a trans-
mitter and a receiver according to another embodiment
of the present invention.
[0161] Referring to FIG. 14, the structures of the trans-
mitter and the receiver are illustrated on the left and right
sides of FIG. 14, respectively. Each of the receiver and
the transmitter may include an antenna 5 or 10, a proc-
essor 20 or 30, a Transmission (Tx) module 40 or 50, a
Reception (Rx) module 60 or 70, and a memory 80 or
90. Each component of the transmitter operates in cor-
respondence with its counterpart of the receiver.
[0162] The antennas 5 and 10 transmit Radio Frequen-
cy (RF) signals generated from the Tx modules 40 and
50 in the air interface, or receive RF signals in the air
interface and output the received RF signals to the Rx
modules 60 and 70. When Multiple Input Multiple Output
(MIMO) is supported, two or more antennas may be used.
[0163] An antenna, a Tx module and an Rx module
may collectively form an RF module.
[0164] The processors 20 and 30 provide overall con-
trol to the AMS. For example, the processors 20 and 30
may perform a control function, a MAC frame conversion
control function based on service characteristics and
propagation environments, a handover (HO) function,
and authentication and encryption functions in order to
perform the afore-described exemplary embodiments. In
more detail, the processors 20 and 30 may provide over-
all control for the above-mentioned coverage loss detec-
tion procedures shown in FIGS. 1 to 13.
[0165] Specifically, the processor of the AMS may
manage the active AMS timer. Upon receiving the UL
grant from the ABS for coverage loss detection, the AMS
may transmit a MPDU or padding PDU to the AMS. In
addition, if the AMS receives the unsolicited AAI_RNG-
RSP message including the ranging request bit from the
ABS so as to detect coverage loss, the AMS may perform
periodic ranging to the corresponding ABS. In addition,
if the ABS informs the AMS of the successful periodic
ranging through the AAI_RNG-ACK message during the
aforementioned coverage loss detection procedure, the
ABS’s ID is contained in the AAI_RNG-CFM message,
and the resultant AAI_RNG-CFM message may be trans-
mitted to the ABS. If the AMS does not receive a response
to the AAI_RNG-CFM message from the ABS prior to
the expiration of a predetermined retry timer, the
AAI_RNG-ACK message is retransmitted a maximum
number of retransmission times. Nevertheless, if the
AAI_MSG-ACK message is not received from the ABS,
this means the occurrence of coverage loss. If the cov-
erage loss is decided, the processor of the AMS may
perform the coverage loss recovery procedure.
[0166] The processor of the AMS may provide overall
control to the operations shown in the aforementioned
embodiments.
[0167] The Tx modules 40 and 50 may transmit data
scheduled by the processors 20 and 30 to the antennas
5 and 10, after a predetermined coding and modulation.

[0168] The Rx modules 60 and 70 may recover original
data by decoding and demodulating RF signals received
through the antennas 5 and 10 over the air interface and
output the original data to the processors 20 and 30.
[0169] The memories 80 and 90 may store programs
for processing and control of the processors 20 and 30
and temporarily store input/output (I/O) data (e.g., sleep
mode information in response to reference synchroniza-
tion information, and the like). Each of the memories 80
and 90 may include at least one type of storage media
such as a flash memory, a hard disk, a multimedia card
micro, a card-type memory (e.g. a Secure Digital (SD) or
extreme Digital (XD) memory), a Random Access Mem-
ory (RAM), a Static Random Access Memory (SRAM), a
Read Only Memory (ROM), an Electrically Erasable Pro-
grammable Read Only Memory (EEPROM), a Program-
mable Read Only Memory, a magnetic memory, a mag-
netic disc, an optical disc, etc.
[0170] In the meantime, the advanced base station
(ABS) may perform, in at least one of the above-de-
scribed modules or in a separately procured means,
module or part, a control function according to the em-
bodiments of the present invention, an Orthogonal Fre-
quency Division Multiple Access (OFDMA) packet
scheduling, Time Division Duplex (TDD) packet sched-
uling, channel multiplexing, a variable MAC frame control
function based on service characteristics and a propa-
gation environment, a real-time high-speed traffic control
function, a handover function, an authentication and en-
cryption function, a packet modulation and demodulation
function for data transmission, a high-speed packet chan-
nel coding function, a real-time modem control function,
and the like.
[0171] Those skilled in the art will appreciate that the
present invention may be carried out in other specific
ways than those set forth herein without departing from
the essential characteristics of the present invention. The
above exemplary embodiments are therefore to be con-
strued in all aspects as illustrative and not restrictive. The
scope of the invention should be determined by the ap-
pended claims, not by the above description, and all
changes coming within the meaningof the appended
claims are intended to be embraced therein. Also, it will
be obvious to those skilled in the art that claims that are
not explicitly cited in the appended claims may be pre-
sented in combination as an exemplary embodiment of
the present invention or included as a new claim by sub-
sequent amendment after the application is filed.
[0172] As apparent from the above description, the ex-
emplary embodiments of the present invention have the
following effects.
[0173] First, in the case of using the method for detect-
ing coverage loss according to the embodiments of the
present invention, the BS can effectively recognize
whether the MS is present in a coverage area of the BS.
[0174] Second, in the case of using the method and
apparatus for detecting coverage loss according to em-
bodiments of the present invention, the MS can effec-
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tively recognize whether the MS is present in a coverage
area of the serving base station (SBS), and can effec-
tively perform initial network entry or network re-entry
even though the MS moves out of the coverage area of
the SBS.
[0175] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the scope of the
inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention
provided they come within the scope of the appended
claims.

Industrial Applicability

[0176] The embodiments of the present invention can
be applied to various wireless access systems. Examples
of various wireless access systems include 3GPP(3rd

Generation Partnership Project) system, 3GPP2 system
and/or IEEE 802.xx (Institute of Electrical and Electronic
Engineers 802) system. The embodiments of the present
invention can be applied to all technical fields to which
the various access systems are applied, as well as the
various access systems.

Claims

1. A method for a base station for detecting whether a
mobile station lost a coverage of the base station in
a broadband wireless access system, the method
comprising:

unsolicitedly transmitting (S905; S1005), to the
mobile station, a first message with a bit set to
’1’ that requests the mobile station to perform
(S906) ranging;
upon receiving (S908) a second message for
confirming the ranging from the mobile station
prior to expiration of a first timer that starts when
the first message is transmitted, restarting a sec-
ond timer established for the mobile station,
wherein the transmitting of the first message is
performed after expiration of the second timer;
starting (S1006) a third timer that indicates a re-
tention period of context information of the mo-
bile station, when the second message is not
received from the mobile station until the first
timer expires; and
deciding that the mobile station lost the cover-
age of the base station, when the third timer ex-
pires.

2. The method according to claim 1, wherein
the second timer starts upon completion (S901;
S1001) of an initial network entry or a network re-
entry, and is reset when data or feedback information
is received from the mobile station.

3. The method according to claim 1 or 2, further com-
prising releasing (S1105) the context information of
the mobile station, when the third timer expires.

4. The method according to anyone preceding claim,
wherein the first timer is a T58 timer indicating a
standby time for reception of the second message,
the second timer is an active base station timer,
Active_ABS_timer, indicating an entering time for a
coverage loss detecting procedure, and the third tim-
er indicating the retention period of context informa-
tion of the mobile station is a resource retain timer.

5. The method according to claim 1, wherein the rang-
ing is performed (S906) using a periodic ranging
code.

6. A method for performing a coverage loss recovery
procedure of a mobile station in a broadband wire-
less access system, the method comprising:

receiving (S1201), from a serving base station,
an unsolicited first message including a first bit
for requesting the mobile station to perform
ranging;
performing the ranging on the serving base sta-
tion;
transmitting (S1204) a second message for con-
firming the ranging to the serving base station;
and
performing (S1208) network re-entry to the serv-
ing base station for recovering a coverage loss
of the mobile station, if for a predetermined
number of retransmissions of the second mes-
sage, an acknowledgement is not received.

7. The method according to claim 6, wherein the sec-
ond message includes a station ID, STID, of the mo-
bile station.

8. The method according to claim 6, wherein the per-
forming of the network re-entry includes transmitting
(S1304) a third message including an identifier as-
sociated with context information retention of the mo-
bile station and a second bit for indicating network
re-entry after coverage loss to the serving base sta-
tion.

9. A mobile station for operating in a broadband wire-
less access system, the mobile station comprising:

a processor (20; 30); and
a radio frequency, RF, module (40, 50; 60, 70)
for transceiving an RF signal to and from at least
one external station according to a control signal
from the processor,
wherein the processor is configured to:
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receive (S1201), from a serving base sta-
tion, an unsolicited first message including
a first bit for requesting the mobile station
to perform ranging
perform the ranging on the serving base sta-
tion,
transmit (S1204) a second message for
confirming the ranging to the serving base
station, and
perform (S1208) network re-entry to the
serving base station for recovering a cover-
age loss of the mobile station, if for a pre-
determined number of retransmissions of
the second message, an acknowledgement
is not received.

10. The mobile station according to claim 9, wherein the
second message includes a station ID, STID, of the
mobile station.

11. The mobile station according to claim 9, wherein
the network re-entry is performed by transmitting
(S1304) a third message to the serving base station,
wherein the third message includes not only an iden-
tifier associated with context information retention of
the mobile station but also a second bit for indicating
network re-entry after coverage loss.

Patentansprüche

1. Verfahren für eine Basisstation in einem breitbandi-
gen drahtlosen Zugriffssystem zum Erkennen, ob ei-
ne Mobilstation eine Abdeckung durch die Basissta-
tion verloren hat, wobei das Verfahren umfasst:

unaufgefordertes Übertragen (S905; S1005) ei-
ner ersten Nachricht an die Mobilstation mit ei-
nem auf ’1’ gesetzten Bit, das die Mobilstation
zum Durchführen (S906) einer Ortung auffor-
dert;
Neustarten eines für die Mobilstation eingerich-
teten zweiten Timers beim Empfangen (S908)
einer zweiten Nachricht zum Bestätigen der Or-
tung von der Mobilstation vor Ablauf eines ers-
ten Timers, der startet, wenn die erste Nachricht
übertragen wird, wobei das Übertragen der ers-
ten Nachricht nach Ablauf des zweiten Timers
durchgeführt wird;
Starten (S1006) eines dritten Timers, der einen
Beibehaltungszeitraum für Kontextinformation
der Mobilstation angibt, wenn die zweite Nach-
richt von der Mobilstation nicht empfangen wird,
bis der erste Timer abläuft; und
Entscheiden, dass die Mobilstation die Abde-
ckung durch die Basisstation verloren hat, wenn
der dritte Timer abläuft.

2. Verfahren nach Anspruch 1, wobei der zweite Timer
mit Vervollständigung (S901; S1001) eines Erstnetz-
eintritts oder eines Netzwiedereintritts startet und zu-
rückgesetzt wird, wenn Daten oder Rückkopplungs-
information von der Mobilstation empfangen wer-
den.

3. Verfahren nach Anspruch 1 oder 2, des Weiteren
umfassend ein Freigeben (S1105) der Kontextinfor-
mation der Mobilstation, wenn der dritte Timer ab-
läuft.

4. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei der erste Timer ein T58-Timer ist, der
eine Bereitschaftszeit zum Empfang der zweiten
Nachricht angibt, wobei der zweite Timer ein aktiver
Basisstationstimer, Active_ABS_timer, ist, der eine
Eintrittszeit für einen Abdeckungsverlust-Erken-
nungsvorgang angibt und wobei der dritte Timer ein
Ressourcensicherungstimer ist, der den Beibehal-
tungszeitraum für Kontextinformation der Mobilsta-
tion angibt.

5. Verfahren nach Anspruch 1, wobei die Ortung unter
Verwendung eines periodischen Ortungscodes
durchgeführt (S906) wird.

6. Verfahren zum Durchführen eines Abdeckungsver-
lust-Erholungsvorgangs einer Mobilstation in einem
breitbandigen drahtlosen Zugriffssystem, wobei das
Verfahren umfasst:

Empfangen (S1201) einer unaufgeforderten
ersten Nachricht beinhaltend ein erstes Bit von
einer Dienstbasisstation, um die Mobilstation
zum Durchführen einer Ortung aufzufordern;
Durchführen der Ortung der Dienstbasisstation;
Übertragen (S1204) einer zweiten Nachricht
zum Bestätigen der Ortung an die Dienstbasis-
station; und
Durchführen (S1208) eines Netzwiedereintritts
zu der Dienstbasisstation zur Erholung von ei-
nem Abdeckungsverlust der Mobilstation, falls
für eine vorbestimmte Anzahl von erneuten
Übertragungen der zweiten Nachricht keine Be-
stätigung empfangen wird.

7. Verfahren nach Anspruch 6, wobei die zweite Nach-
richt eine Stationskennung, STID, der Mobilstation
beinhaltet.

8. Verfahren nach Anspruch 6, wobei das Durchführen
des Netzwiedereintritts ein Übertragen (S1304) ei-
ner dritten Nachricht beinhaltet, die eine mit Beibe-
haltung von Kontextinformation der Mobilstation as-
soziierte Kennung beinhaltet und ein zweites Bit, um
den Netzwiedereintritt zu der Dienstbasisstation
nach Abdeckungsverlust anzuzeigen.
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9. Mobilstation zum Betreiben in einem breitbandigen
drahtlosen Zugriffssystem, wobei die Mobilstation
umfasst:

einen Prozessor (20; 30); und
ein Hochfrequenz-, HF-, Modul (40, 50; 60, 70)
zum Übertragen und Empfangen eines HF-Sig-
nals an beziehungsweise von zumindest einer
externen Station gemäß einem Steuersignal
des Prozessors, wobei der Prozessor konfigu-
riert ist, um:

von einer Dienstbasisstation eine unaufge-
forderte erste Nachricht zu empfangen
(S1201), die ein erstes Bit zum Auffordern
der Mobilstation zum Durchführen einer Or-
tung beinhaltet;
die Ortung der Dienstbasisstation durchzu-
führen;
eine zweite Nachricht zum Bestätigen der
Ortung an die Dienstbasisstation zu über-
tragen (S1204); und
einen Netzwiedereintritt zu der Dienstbasis-
station zur Erholung von einem Abde-
ckungsverlust der Mobilstation durchzufüh-
ren (S1208), falls für eine vorbestimmte An-
zahl von erneuten Übertragungen der zwei-
ten Nachricht keine Bestätigung empfan-
gen wird.

10. Mobilstation nach Anspruch 9, wobei die zweite
Nachricht eine Stationskennung, STID, der Mobil-
station beinhaltet.

11. Mobilstation nach Anspruch 9, wobei der Netzwie-
dereintritt durch Übertragen (S1304) einer dritten
Nachricht an die Dienstbasisstation durchgeführt
wird, wobei die dritte Nachricht nicht nur eine mit
Beibehaltung von Kontextinformation der Mobilsta-
tion assoziierte Kennung beinhaltet, sondern auch
ein zweites Bit zum Anzeigen von Netzwiedereintritt
nach Abdeckungsverlust.

Revendications

1. Procédé pour une station de base pour détecter si
une station mobile a perdu une couverture de la sta-
tion de base dans un système d’accès sans fil à ban-
de large, le procédé comprenant :

la transmission non sollicitée (S905 ; S1005), à
la station mobile, d’un premier message avec
un bit fixé à « 1 » qui demande que la station
mobile exécute (S906) une télémétrie ;
à la réception (S908) d’un deuxième message
pour confirmer la télémétrie provenant de la sta-
tion mobile avant expiration d’un premier tem-

porisateur qui démarre lorsque le premier mes-
sage est transmis, le redémarrage d’un deuxiè-
me temporisateur établi pour la station mobile,
dans lequel la transmission du premier message
est exécutée après expiration du deuxième
temporisateur ;
le démarrage (S1006) d’un troisième tempori-
sateur qui indique une période de rétention d’in-
formation du contexte de la station mobile, lors-
que le deuxième message n’est pas reçu de la
station mobile avant que le premier temporisa-
teur n’expire ; et
la décision que la station mobile a perdu la cou-
verture de la station de base lorsque le troisième
temporisateur expire.

2. Procédé selon la revendication 1, dans lequel
le deuxième temporisateur démarre à la réalisation
(S901 ; S1001) d’une entrée initiale dans le réseau
ou d’une rentrée dans le réseau, et est réinitialisé
lorsque des données ou des informations de rétroac-
tion sont reçues de la station mobile.

3. Procédé selon la revendication 1 ou 2, comprenant
en outre la libération (S1105) de l’information du con-
texte de la station mobile, lorsque le troisième tem-
porisateur expire.

4. Procédé selon une quelconque revendication pré-
cédente, dans lequel le premier temporisateur est
un temporisateur T58 indiquant un temps d’attente
de réception du deuxième message, le deuxième
temporisateur est un temporisateur de station de ba-
se active, Active_ABS_timer, indiquant un moment
d’entrée pour une procédure de détection de perte
de couverture, et le troisième temporisateur indi-
quant la période de rétention d’information du con-
texte de la station mobile est un temporisateur de
maintien de ressources.

5. Procédé selon la revendication 1, dans lequel la té-
lémétrie est exécutée (S906) en utilisant un code de
télémétrie périodique.

6. Procédé pour exécuter une procédure de récupéra-
tion de perte de couverture d’une station mobile dans
un système d’accès sans fil à bande large, le procédé
comprenant :

la réception (S1201), d’une station de base de
desserte, d’un premier message non sollicité in-
cluant un premier bit pour demander à la station
mobile d’exécuter une télémétrie ;
l’exécution de la télémétrie sur la station de base
de desserte ;
la transmission (S1204) d’un deuxième messa-
ge pour confirmer la télémétrie à la station de
base de desserte ; et
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l’exécution (S1208) d’une rentrée dans le ré-
seau vers la station de base de desserte pour
récupérer une perte de couverture de la station
mobile si, sur un nombre prédéterminé de re-
transmissions du deuxième message, un accu-
sé de réception n’est pas reçu.

7. Procédé selon la revendication 6, dans lequel le
deuxième message inclut un ID de station, STID, de
la station mobile.

8. Procédé selon la revendication 6, dans lequel l’exé-
cution de la rentrée dans le réseau inclut la trans-
mission (S1304) d’un troisième message incluant un
identifiant associé avec une rétention d’information
de contexte de la station mobile et un deuxième bit
pour indiquer une rentrée dans le réseau après une
perte de couverture à la station de base de desserte.

9. Station mobile pour fonctionner dans un système
d’accès sans fil à bande large, la station mobile
comprenant :

un processeur (20 ; 30) ; et
un module de radiofréquence, RF, (40, 50 ; 60,
70) pour émettre et recevoir un signal RF à et
d’au moins une station externe en fonction d’un
signal de commande provenant du processeur,
dans lequel le processeur est configuré pour :

recevoir (S1201), d’une station de base de
desserte, un premier message non sollicité
incluant un premier bit pour demander à la
station mobile d’exécuter une télémétrie,
exécuter la télémétrie sur la station de base
de desserte,
transmettre (S1204) un deuxième message
pour confirmer la télémétrie à la station de
base de desserte, et
exécuter (S1208) une rentrée dans le ré-
seau vers la station de base de desserte
pour récupérer une perte de couverture de
la station mobile si, sur un nombre prédé-
terminé de retransmissions du deuxième
message, un accusé de réception n’est pas
reçu.

10. Station mobile selon la revendication 9, dans laquel-
le le deuxième message inclut un ID de station, STID,
de la station mobile.

11. Station mobile selon la revendication 9, dans laquel-
le
la rentrée dans le réseau est exécutée en transmet-
tant (S1304) un troisième message à la station de
base de desserte, dans laquelle le troisième messa-
ge inclut non seulement un identifiant associé avec
une rétention d’information de contexte de la station

mobile, mais également un deuxième bit pour indi-
quer une rentrée dans le réseau après une perte de
couverture.
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