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RECOVERY FROM HANDOFF ERROR DUE TO FALSE DETECTION OF
HANDOFF COMPLETION SIGNAL AT ACCESS TERMINAL

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Patent application
Serial No. 60/946,128 entitled “METHODS AND APPARATUSES FOR
RECOVERING FROM HANDOFF ERROR DUE TO FALSE DETECTION OF LINK
ASSIGNMENT BLOCK (LAB) AT ACCESS TERMINAL” which was filed June 25,

2007. The entirety of the aforementioned application is herein incorporated by

reference.
BACKGROUND
L Field
[0002] The following description relates generally to wireless communications,

and more particularly to confirming handoff to mitigate impact of false detection of a

handoff completion signal in a wireless communication system.

II. Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication; for instance, voice and/or data can be provided via such
wireless communication systems. A typical wireless communication system, or
network, can provide multiple users access to one or more shared resources (e.g.,
bandwidth, transmit power, ...). For instance, a system can use a variety of multiple
access techniques such as Frequency Division Multiplexing (FDM), Time Division
Multiplexing (TDM), Code Division Multiplexing (CDM), Orthogonal Frequency
Division Multiplexing (OFDM), and others.

[0004] Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple access terminals. Each access
terminal can communicate with one or more base stations via transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from base stations to access terminals, and the reverse link (or uplink) refers to the

communication link from access terminals to base stations. This communication link
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can be established via a single-in-single-out, multiple-in-single-out or a multiple-in-
multiple-out (MIMO) system.

[0005] MIMO systems commonly employ multiple (N7) transmit antennas and
multiple (Vg) receive antennas for data transmission. A MIMO channel formed by the
Ny transmit and Ng receive antennas can be decomposed into Ny independent channels,

which can be referred to as spatial channels, where N < {NT,N R}. Each of the Ny

independent channels corresponds to a dimension. Moreover, MIMO systems can
provide improved performance (e.g., increased spectral efficiency, higher throughput
and/or greater reliability) if the additional dimensionalities created by the multiple
transmit and receive antennas are utilized.

[0006] MIMO systems can support various duplexing techniques to divide
forward and reverse link communications over a common physical medium. For
instance, frequency division duplex (FDD) systems can utilize disparate frequency
regions for forward and reverse link communications. Further, in time division duplex
(TDD) systems, forward and reverse link communications can employ a common
frequency region so that the reciprocity principle allows estimation of the forward link
channel from reverse link channel.

[0007] Wireless communication systems oftentimes employ one or more base
stations that provide a coverage arca. A typical base station can transmit multiple data
streams for broadcast, multicast and/or unicast services, wherein a data stream may be a
stream of data that can be of independent reception interest to an access terminal. An
access terminal within the coverage area of such base station can be employed to
receive one, more than one, or all the data streams carried by the composite stream.
Likewise, an access terminal can transmit data to the base station or another access
terminal.

[0008] Handoffs oftentimes are utilized in wireless communication systems to
transfer ongoing calls, data sessions, efc. from a source base station to a target base
station. For instance, an access terminal can request to handoff from the source base
station to the target base station. Typically, upon sending a handoff request signal to the
target base station, the access terminal listens for a handoff completion signal sent from
the target base station. Receipt of the handoff completion signal commonly results in
the handoff to the target base station being completed. However, this technique can be

susceptible to false handoff completion signal detection by the access terminal. By way
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of illustration, due to fading errors, physical channel errors, and so forth, when the
target base station has not transmitted a handoff completion signal over the downlink,
the access terminal can improperly believe such handoff completion signal was sent by
the target base station.

[0009] False positive detection of the handoff completion signal can
deleteriously impact overall wireless communication system performance. The access
terminal can be looking for a handoff completion signal from the target base station to
complete handoff when employing conventional techniques. Further, the access
terminal can see a false handoff completion signal and think that handoff is complete.
Moreover, the target base station has not sent a handoff completion signal and does not
have knowledge of such handoff. Accordingly, the target base station is not
transmitting power control commands, the access terminal is being power controlled by
random power control commands (e.g., power is undergoing random drift, ...) and is
not being served (e.g., not receiving data packets from the target base station, ...).
Thus, such a scenario results in loss of connectivity for the access terminal as well as
interference to other users (e.g., on a reverse link channel such as a reverse link data

channel, a reserve link control channel, Reverse CDMA Control Channel (R-CDCCH),
).

SUMMARY

[0010] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of such embodiments. This
summary is not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.

[0011] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with facilitating recovery
from error due to false detection of completion signals at an access terminal. An access
terminal specific request signal can be sent to a target base station to initiate handoff or
semi-connected state exit. A completion signal can be transferred in response to the

access terminal specific request signal. To mitigate errors stemming from false
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detection of the completion signal at the access terminal, forward link and reverse link
confirmation signals can be transferred to confirm successful handoff or connected state
re-entry completion. For example, the access terminal can determine handoff or re-
entry to be successful when a forward link confirmation signal is detected prior to
expiration of a timer. Moreover, the forward link and reverse link confirmation signals
can each include more CRC bits as compared to a number of CRC bits included in the
completion signal.

[0012] According to related aspects, a method that facilitates mitigating error
associated with false detection of completion signals in a wireless communication
environment is described herein. The method can include transmitting an access
terminal specific request signal to a target base station. Further, the method can
comprise detecting a completion signal in response to the request signal. The method
can also include starting a timer upon detecting the completion signal. Moreover, the
method can include confirming transmission of the completion signal from the target
base station by determining whether a forward link confirmation signal is received from
the target base station prior to expiration of the timer.

[0013] Another aspect relates to a wireless communications apparatus. The
wireless communications apparatus can include a memory that retains instructions
related to sending an access terminal specific request signal to a target base station,
receiving a completion signal in response to the request signal, initiating a timer upon
receiving the completion signal, and confirming transmission of the completion signal
from the target base station by identifying whether a forward link confirmation signal is
obtained from the target base station prior to expiration of a timer. Further, the wireless
communications apparatus can include a processor, coupled to the memory, configured
to execute the instructions retained in the memory.

[0014] Yet another aspect relates to a wireless communications apparatus that
enables utilizing an error recovery scheme in a wireless communication environment.
The wireless communications apparatus can include means for transferring an access
terminal specific request signal to a target base station. Moreover, the wireless
communications apparatus can include means for initiating a timer when a completion
signal is detected. Further, the wireless communications apparatus can include means

for confirming transmission of the completion signal from the target base station by
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determining whether a forward link confirmation signal is obtained before expiration of
the timer.

[0015] Still another aspect relates to a computer program product that can
comprise a computer-readable medium. The computer-readable medium can include
code for transferring an access terminal specific request signal to a target base station.
Further, the computer-readable medium can include code for initiating a timer when a
completion signal is detected. Moreover, the computer-readable medium can comprise
code for confirming transmission of the completion signal from the target base station
by determining whether a forward link confirmation signal is obtained before expiration
of the timer.

[0016] In accordance with another aspect, an apparatus in a wireless
communication system can include a processor, wherein the processor can be
configured to transmit an access terminal specific request signal to a target base station.
The processor can also be configured to detect a completion signal in response to the
request signal. Moreover, the processor can be configured to start a timer upon
detecting the completion signal. Further, the processor can be configured to confirm
transmission of the completion signal from the target base station by determining
whether a forward link confirmation signal is received from the target base station prior
to expiration of the timer.

[0017] According to other aspects, a method that facilitates recovering from
false completion signal detection in a wireless communication environment is described
herein. The method can include receiving an access terminal specific request signal
from an access terminal. Further, the method can include transmitting a completion
signal to the access terminal in response to the request signal, the completion signal
indicates resources assigned to the access terminal. Moreover, the method can include
transmitting a forward link confirmation signal to the access terminal, the forward link
confirmation signal enables the access terminal to confirm receipt of the completion
signal.

[0018] Yet another aspect relates to a wireless communications apparatus that
can include a memory that retains instructions related to obtaining an access terminal
specific request signal from an access terminal, sending a completion signal to the
access terminal in response to the request signal, the completion signal indicates a non-

zero amount of resources allocated to the access terminal, and sending a forward link
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confirmation signal to the access terminal, the forward link confirmation signal enables
the access terminal to confirm receipt of the completion signal. Further, the wireless
communications apparatus can comprise a processor, coupled to the memory,
configured to execute the instructions retained in the memory.

[0019] Another aspect relates to a wireless communications apparatus that
enables mitigating error associated with false completion signal detection in a wireless
communication environment. The wireless communications apparatus can include
means for analyzing an obtained request signal specific to an access terminal.
Moreover, the wireless communications apparatus can comprise means for sending a
completion signal to the access terminal based upon the request signal. Further, the
wireless communications apparatus can include means for transmitting a forward link
confirmation signal to the access terminal that allows the access terminal to confirm
receipt of the completion signal.

[0020] Still another aspect relates to a computer program product that can
comprise a computer-readable medium. The computer-readable medium can include
code for evaluating an obtained request signal specific to an access terminal. Further,
the computer-readable medium can comprise code for transferring a completion signal
to the access terminal based upon the request signal, the completion signal indicates a
non-zero amount of resources allocated to the access terminal. Moreover, the computer-
readable medium can include code for transferring a forward link confirmation signal to
the access terminal that allows the access terminal to confirm receipt of the completion
signal.

[0021] In accordance with another aspect, an apparatus in a wireless
communication system can include a processor, wherein the processor can be
configured to receive an access terminal specific request signal from an access terminal.
Further, the processor can be configured to transmit a completion signal to the access
terminal in response to the request signal, the completion signal indicates resources
assigned to the access terminal. Moreover, the processor can be configured to transmit
a forward link confirmation signal to the access terminal, the forward link confirmation
signal enables the access terminal to confirm receipt of the completion signal.

[0022] To the accomplishment of the foregoing and related ends, the one or
more embodiments comprise the features hereinafter fully described and particularly

pointed out in the claims. The following description and the annexed drawings set forth
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in detail certain illustrative aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments can be employed and the described embodiments are intended to include

all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023] FIG. 1 is an illustration of a wireless communication system in
accordance with various aspects set forth herein.
[0024] FIG. 2 is an illustration of an example system that enables recovering
from false detection of handoff completion signals in a wireless communication
environment.
[0025] FIG. 3 is an illustration of an example access terminal state diagram in
accordance with various aspects of the subject disclosure.
[0026] FIG. 4 is an illustration of an example system that supports handing off
while mitigating error related to false detection of handoff completion signals in a
wireless communication environment.
[0027] FIG. 5 is an illustration of an example base station state diagram in
accordance with various aspects of the subject disclosure.
[0028] FIG. 6 is an illustration of an example system that enables compensating
for handoff completion signal detection error in a wireless communication environment.
[0029] FIG. 7 is an illustration of an example system that enables confirming an
access grant utilized for transitioning from a semi-connected state in a wireless
communication environment.
[0030] FIG. 8 is an illustration of an example methodology that facilitates
mitigating error associated with false detection of completion signals in a wireless
communication environment.
[0031] FIG. 9 is an illustration of an example methodology that facilitates
recovering from false completion signal detection in a wireless communication
environment.
[0032] FIG. 10 is an illustration of an example access terminal that recovers
from erroneous completion signal detection in a wireless communication system.
[0033] FIG. 11 is an illustration of an example system that facilitates mitigating

false detection of completion signals in a wireless communication environment.
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[0034] FIG. 12 is an illustration of an example wireless network environment
that can be employed in conjunction with the various systems and methods described
herein.

[0035] FIG. 13 is an illustration of an example system that enables utilizing an
error recovery scheme in a wireless communication environment.

[0036] FIG. 14 is an illustration of an example system that enables mitigating
error associated with false completion signal detection in a wireless communication

environment.

DETAILED DESCRIPTION
[0037] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments.

2% << 2% &<

[0038] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component can be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component can be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components can communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,

distributed system, and/or across a network such as the Internet with other systems by

way of the signal).
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[0039] The techniques described herein can be used for various wireless
communication systems such as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple access (FDMA), orthogonal
frequency division multiple access (OFDMA), single carrier-frequency division
multiple access (SC-FDMA) and other systems. The terms “system’ and “network” are
often used interchangeably. A CDMA system can implement a radio technology such
as Universal Terrestrial Radio Access (UTRA), CDMA2000, etc. UTRA includes
Wideband-CDMA (W-CDMA) and other variants of CDMA. CDMAZ2000 covers IS-
2000, IS-95 and IS-856 standards. A TDMA system can implement a radio technology
such as Global System for Mobile Communications (GSM). An OFDMA system can
implement a radio technology such as Evolved UTRA (E-UTRA), Ultra Mobile
Broadband (UMB), IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-
OFDM, etc. UTRA and E-UTRA are part of Universal Mobile Telecommunication
System (UMTS). 3GPP Long Term Evolution (LTE) is an upcoming release of UMTS
that uses E-UTRA, which employs OFDMA on the downlink and SC-FDMA on the
uplink.

[0040] Single carrier frequency division multiple access (SC-FDMA) utilizes
single carrier modulation and frequency domain equalization. SC-FDMA has similar
performance and essentially the same overall complexity as those of an OFDMA
system. A SC-FDMA signal has lower peak-to-average power ratio (PAPR) because of
its inherent single carrier structure. SC-FDMA can be used, for instance, in uplink
communications where lower PAPR greatly benefits access terminals in terms of
transmit power efficiency. Accordingly, SC-FDMA can be implemented as an uplink
multiple access scheme in 3GPP Long Term Evolution (LTE) or Evolved UTRA.

[0041] Furthermore, various embodiments are described herein in connection
with an access terminal. An access terminal can also be called a system, subscriber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, mobile
device, user terminal, terminal, wireless communication device, user agent, user device,
or user equipment (UE). An access terminal can be a cellular telephone, a cordless
telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)
station, a personal digital assistant (PDA), a handheld device having wireless
connection capability, computing device, or other processing device connected to a

wireless modem. Moreover, various embodiments are described herein in connection
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with a base station. A base station can be utilized for communicating with access
terminal(s) and can also be referred to as an access point, Node B, Evolved Node B
(eNodeB) or some other terminology.

[0042] Moreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term "article of manufacture" as used
herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer-readable media can include
but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
strips, etc.), optical disks (e.g., compact disk (CD), digital versatile disk (DVD), etc.),
smart cards, and flash memory devices (e.g., EPROM, card, stick, key drive, efc.).
Additionally, various storage media described herein can represent one or more devices
and/or other machine-readable media for storing information. The term “machine-
readable medium” can include, without being limited to, wircless channels and various
other media capable of storing, containing, and/or carrying instruction(s) and/or data.
[0043] Referring now to Fig. 1, a wireless communication system 100 is
illustrated in accordance with various embodiments presented herein. System 100
comprises a base station 102 that can include multiple antenna groups. For example,
one antenna group can include antennas 104 and 106, another group can comprise
antennas 108 and 110, and an additional group can include antennas 112 and 114. Two
antennas are illustrated for each antenna group; however, more or fewer antennas can be
utilized for each group. Base station 102 can additionally include a transmitter chain
and a receiver chain, each of which can in turn comprise a plurality of components
associated with signal transmission and reception (e.g., processors, modulators,
multiplexers, demodulators, demultiplexers, antennas, etc.), as will be appreciated by
one skilled in the art.

[0044] Base station 102 can communicate with one or more access terminals
such as access terminal 116 and access terminal 122; however, it is to be appreciated
that base station 102 can communicate with substantially any number of access
terminals similar to access terminals 116 and 122. Access terminals 116 and 122 can
be, for example, cellular phones, smart phones, laptops, handheld communication
devices, handheld computing devices, satellite radios, global positioning systems,

PDAs, and/or any other suitable device for communicating over wireless
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communication system 100. As depicted, access terminal 116 is in communication with
antennas 112 and 114, where antennas 112 and 114 transmit information to access
terminal 116 over a forward link 118 and receive information from access terminal 116
over a reverse link 120. Moreover, access terminal 122 is in communication with
antennas 104 and 106, where antennas 104 and 106 transmit information to access
terminal 122 over a forward link 124 and receive information from access terminal 122
over a reverse link 126. In a frequency division duplex (FDD) system, forward link 118
can utilize a different frequency band than that used by reverse link 120, and forward
link 124 can employ a different frequency band than that employed by reverse link 126,
for example. Further, in a time division duplex (TDD) system, forward link 118 and
reverse link 120 can utilize a common frequency band and forward link 124 and reverse
link 126 can utilize a common frequency band.

[0045] Each group of antennas and/or the area in which they are designated to
communicate can be referred to as a sector of base station 102. For example, antenna
groups can be designed to communicate to access terminals in a sector of the arcas
covered by base station 102. In communication over forward links 118 and 124, the
transmitting antennas of base station 102 can utilize beamforming to improve signal-to-
noise ratio of forward links 118 and 124 for access terminals 116 and 122. Also, while
base station 102 utilizes beamforming to transmit to access terminals 116 and 122
scattered randomly through an associated coverage, access terminals in neighboring
cells can be subject to less interference as compared to a base station transmitting
through a single antenna to all its access terminals.

[0046] System 100 provides mechanisms for recovering from handoff error due
to false detection of handoff completion signals at access terminals 116, 122. A
particular access terminal (e.g., access terminal 116, access terminal 122, ...) can
initiate handoff from a source base station to a target base station (e.g., base station 102
can be the target base station such that the particular access terminal transitions to base
station 102 from a disparate base station (not shown), base station 102 can be the source
base station such that the particular access terminal transitions from base station 102 to
a disparate base station (not shown), ...) by sending a handoff request signal to the
target base station to which the particular access terminal desires to transition (e.g., the
handoff request signal can be sent while the particular access terminal is in a Try to

Handoff state, ...). The handoff request signal can be a terminal specific signal that
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includes information pertaining to an identity of the particular access terminal from
which such signal is transmitted. Thereafter, the particular access terminal can monitor
a forward link channel for a handoff completion signal transmitted from the target base
station. Upon detecting the handoff completion signal (whether or not such detection of
the handoff completion signal is erroneous), the particular access terminal can transition
to a Confirm Handoff state. Further, while in Confirm Handoff state, the particular
access terminal awaits a forward link confirmation signal from the target base station.
Moreover, the particular access terminal can send a reverse link confirmation signal to
the target base station to enable the target base station to confirm that the handoff has
been completed. If the forward link confirmation signal is received from the target base
station within a certain timeout, then the particular access terminal can transition to
Handoff Complete state. Alternatively, if the forward link confirmation signal is not
attained within a certain timeout, then the particular access terminal can return to Try to
Handoff state.

[0047] The scheme used by system 100 can improve error recovery. For
instance, system 100 can rely upon access terminals 116, 122 confirming handoff using
forward link confirmation signal reception. The forward link confirmation signals, for
example, can be a forward link (FL) packet, an acknowledgement (ACK) to a reverse
link (RL) packet, and the like. Thus, a data packet with 24 bits of cyclic redundancy
check (CRC) can be used to confirm the handoff (e.g., rather than 16 bits of CRC as
used for the handoff completion signal, ...). Moreover, base station 102 (as well as any
disparate base station(s)) can assist access terminals 116, 122 by assigning resources in
response to received handoff request signals.

[0048] False handoff confirmation signal detection can occur if there is cyclic
redundancy check (CRC) failure on a forward link control segment (FLCS) from the
target base station while the access terminal is trying to effectuate handoff. The CRC
can be 16 bits, and the access terminal can be looking for a specific header (e.g., the
header can be 2 bits, a particular value for the header can indicate handoff completion,
...), so the overall probability can be on the order of 2°'*. For instance, if there are about
5 handoff completion signals per frame, and the access terminal waits for several frames
(e.g., the access terminal can wait 20 frames, ...) before typical handoff is complete,
then the actual probability can be higher (e.g., about a factor of 100 larger, ...). Hence,
the false handoff completion signal probability can be 4x10™. For one handoff every 10
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seconds, this can result in one false handoff completion signal every 2.5E04 seconds
(e.g., about 7 hours, ...) for a given access terminal. Thus, false handoff completion
signal detection can occur frequently when considering a system wide perspective.
[0049] Accordingly, system 100 addresses the foregoing by mitigating the error
scenario where the access terminal thinks handoff is complete to a target base station,
while the target base station thinks it is non-serving. More particularly, system 100 can
utilize a two state scheme before the access terminal can conclude that the handoff is
complete. For example, the first state (e.g., Try to Handoff state, ...) can be associated
with a false handoff completion signal probability on the order of 10™. Further, while in
the second state (e.g., Confirm Handoff state, ...), the access terminal can obtain a
forward link confirmation signal (e.g., FL packet, ACK to RL packet, ...); the
probability of false ACK to RL packet or false FL packet can be better than 10°. The
combined probability of false detection while in these two states can be 107 as opposed
to a probability on the order of 10™* which is commonly encountered with conventional
techniques.

[0050] It is to be appreciated that the claimed subject matter contemplates any
type of handoff. Although much of the discussion herein refers to handoff from a
source base station to a target base station, it is to be appreciated that handoff can be
from a source sector to a target sector. Further, the source sector and the target sector
can be associated with disparate base stations and/or a common base station.

[0051] Turning to Fig. 2, illustrated is a system 200 that enables recovering
from false detection of handoff completion signals in a wireless communication
environment. System 200 includes an access terminal 202 that can transmit and/or
receive information, signals, data, instructions, commands, bits, symbols, and the like to
and/or from one or more base stations (not shown). Access terminal 202 can further
include a handoff requester 204 and a handoff confirmer 206.

[0052] According to an illustration, a decision for access terminal 202 to
handoff to a target base station can be made while access terminal 202 is being served
by a source base station (e.g., prior serving base station, ...). For instance, access
terminal 202 (e.g., handoff requester 204 of access terminal 202, ...) can yield such
decision; however, the claimed subject matter contemplates this decision being made by
a base station (e.g., the source base station, the target base station, a disparate base

station, ...) or any disparate component (e.g., disparate access terminal, network node,
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...) in the wireless communication environment. By way of further example, request
(REQ) based handoff, channel quality indicator (CQI) based handoff, or access based
handoff can be utilized. Accordingly, handoff requester 204 can make a handoff
decision based upon forward link (FL) pilot measurements, Reverse Channel Quality
Indicator Channel (R-CQICH) erasure indicators, and so forth.

[0053] When the decision to handoff is made by (or communicated to) access
terminal 202, access terminal 202 can transition to a Try to Handoff state. Further,
handoff requester 204 can generate and/or transmit a handoff request signal. Handoff
requester 204 can select a target base station, for example. Moreover, handoff requester
204 can send the handoff request signal to the target base station over the reverse link.
The handoff request signal transferred by handoff requester 204 can be specific to
access terminal 202 (e.g., the handoff request signal can include information related to
an identity of access terminal 202, ...).

[0054] After transferring the handoff request signal, access terminal 202 awaits
a handoff completion signal (e.g., transmitted by the target base station). The handoff
completion signal can be sent over the forward link. The handoff completion signal can
be, for example, a reverse link assignment block (RLAB), a forward link assignment
block (FLAB), an AccessGrant, or the like.

[0055] Handoff confirmer 206 (and/or access terminal 202 in general) can
monitor for the handoff completion signal. Upon detecting the handoff completion
signal, handoff confirmer 206 can transition access terminal 202 to a Confirm Handoff
state. Confirm Handoff state can be employed to mitigate impact associated with false
handoff completion signal detection. While in Confirm Handoff state, handoff
confirmer 206 can monitor the forward link for a forward link confirmation signal. The
forward link confirmation signal can be a forward link (FL) packet, an
acknowledgement (ACK) to a reverse link (RL) packet, and so forth. Further, the
forward link confirmation signal can have a low probability of false detection.
Additionally, handoff confirmer 206 can send a reverse link confirmation signal to the
target base station. The reverse link confirmation signal can be a reverse link (RL)
packet, a forward link (FL) packet acknowledgement (ACK), or the like.

[0056] Handoff confirmer 206 can further include a timer 208. Timer 208 can
track an amount of time that has elapsed since detection of the handoff completion

signal. Timer 208 can continue to track the elapsed time until handoff confirmer 206



WO 2009/003067 PCT/US2008/068245
15

(or access terminal 202 in general) obtains the forward link confirmation signal.
Further, timer 208 can indicate that an amount of time greater than a threshold has
passed since receipt of the handoff completion signal without receipt of the forward link
confirmation signal. The threshold time limit employed by timer 208 can be preset,
dynamically determined, and so forth. According to an example, the threshold time
duration can be 50 ms; however, the claimed subject matter is not so limited.

[0057] When handoff confirmer 206 determines that the forward link
confirmation signal has been obtained prior to expiration of the threshold time period as
recognized using timer 208, access terminal 202 can transition to Handoff Complete
state. Thus, access terminal 202 can be served by the target base station. Alternatively,
when handoff confirmer 206 recognizes that the threshold time period expired prior to
receipt of the forward link confirmation signal (e.g., as determined via timer 208),
access terminal 202 can return to Try to Handoff state. Thus, if handoff confirmation
timer 208 expires and/or handoff requester 204 yields a disparate decision to handoff to
a disparate base station (other than the target base station), access terminal 202 can
return to Try to Handoff state.

[0058] Now referring to Fig. 3, illustrated is an example access terminal state
diagram 300. By way of illustration, state diagram 300 can represent states and
transitions between states associated with access terminal 202 of Fig. 2. State diagram
300 includes three states: Handoff Complete state 302, Try to Handoff state 304, and
Confirm Handoff state 306. In comparison, conventional schemes typically lack a state
similar to Confirm Handoff state 306.

[0059] While being served by a base station, an access terminal can be in
Handoff Complete state 302. Upon a decision to handoff being effectuated, the access
terminal can switch to Try to Handoff state 304. By way of illustration, while in Try to
Handoff state 304, the access terminal can send a handoff request signal (e.g., REQ, ...)
with non-zero buffer size even if a buffer associated with the access terminal is empty
when REQ based handoff is utilized. By way of further example, normal operation can
be employed by the access terminal (e.g., for sending the handoff request signal, ...)
while in Try to Handoff state 304 when CQI based handoff or access based handoff is
used. Thus, with CQI based handoff or access based handoff, a handoff request signal

can be sent by the access terminal to the target base station while in Try to Handoff state
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304, and the access terminal can monitor for a handoff completion signal from the base
station.

[0060] According to an example where REQ based handoff is employed, a
request channel can be used by the access terminal to request reverse link OFDMA
resources; when OFDMA resources are assigned, the access terminal can send a reverse
link data packet. During handoff while in Try to Handoff state 304, the access terminal
sends the handoff request signal to the target base station. Based on the request, the
target base station can realize that the access terminal desires handoff to happen, and
thus, the target base station can transfer an RLAB to the access terminal indicating that
the target base station has recognized the request of the access terminal and has granted
the handoff. Under conventional scenarios, the handoff request signal sent to the target
base station can be a request to handoff that lacks a request for resources (e.g., since the
access terminal can be handing off because of channel conditions when it lacks data to
be transmitted, zero request signal, ...). In contrast, even when the access terminal
lacks data to be sent, the handoff request signal can request a certain amount of
resources on the reverse link which can be utilized for Confirm Handoff state 306.
[0061] When a handoff completion signal (e.g., RLAB, FLAB, AccessGrant,
...) is detected, the access terminal can switch to Confirm Handoff state 306 from Try to
Handoff state 304. According to an illustration, if an RLAB is received by the access
terminal, then the access terminal can transmit a NULL packet instead of erasure
sequences in response; however, the claimed subject matter is not so limited. Further,
on entering Confirm Handoff state 306, a timer with a threshold duration can start. For
instance, the duration can be preset, dynamically determined, or the like. Pursuant to an
example, the duration can be 50 ms; however, it is contemplated that any duration can
be employed. Moreover, if the timer expires prior to receiving a forward link
confirmation signal, then the access terminal transitions to Try to Handoff state 304
from Confirm Handoff state 306. Similarly, if a decision to handoff to a base station
other than the target base station is effectuated while the access terminal is in Confirm
Handoff state 306, then the access terminal can switch back to Try to Handoff state 304.
[0062] According to another example, if the access terminal remains in Confirm
Handoff state 306 without receiving the forward link confirmation signal or returns to
Try to Handoff state 304 upon expiration of the timer prior to receiving the forward link

confirmation signal, then the access terminal can try to perform reconfirmation.
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Following this example, if handoff was initiated by sending access probes, then the
access terminal can send access probes again. Further, if handoff was initiated by
sending either a CQI signal or a REQ signal, then the access terminal can continue to
send the CQI signal or the REQ signal until confirmation is attained. The foregoing
allows the base station to detect a second handoff request signal (e.g., in case of the base
station missing the first handoff request signal, ...) and send a second completion
signal.

[0063] While in Confirm Handoff state 306, when a forward link confirmation
signal is obtained by the access terminal, the access terminal transitions to Handoff
Complete state 302. The forward link confirmation signal can be an ACK to an RL
packet, an FL packet, and so forth. Further, the forward link confirmation signal can
have a low probability of false detection. The forward link confirmation signal is used
by the access terminal to confirm handoff to the target base station. Moreover, when in
Confirm Handoff state 306, the access terminal can transmit a reverse link confirmation
signal that can be employed by the target base station to verify handoff completion.
[0064] With reference to Fig. 4, illustrated is a system 400 that supports handing
off while mitigating error related to false detection of handoff completion signals in a
wireless communication environment. System 400 includes a base station 402 that can
transmit and/or receive information, signals, data, instructions, commands, bits,
symbols, and the like to and/or from one or more access terminals (not shown) (e.g.,
access terminal 202 of Fig. 2, ...). Further, base station 402 can transfer and/or obtain
information, signals, data, instructions, commands, bits, symbols, and the like to and/or
from disparate base station(s), network node(s), and the like.

[0065] Base station 402 can include a request evaluator 404, a resource assigner
406, and a handoff confirmer 408. For instance, base station 402 can receive a handoff
request signal from an access terminal (not shown) being served by a disparate base
station (not shown); thus, base station 402 is in a Non-Serving state with regards to the
access terminal that sent the handoff request signal. Request evaluator 404 analyzes the
obtained handoff request signal. By way of illustration, request evaluator 404 can
determine an identity of the access terminal that sent the handoff request signal based
upon such analysis of the handoff request signal. According to a further example,
request evaluator 404 can determine resources requested as part of the handoff request

signal.
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[0066] Resource assigner 406 can allocate resources to the access terminal as a
function of the handoff request signal. For instance, resource assigner 406 can
determine whether to serve the access terminal. Moreover, resource assigner 406 can
select resources to allot to the access terminal. By way of illustration, resource assigner
406 assigns non-zero tiles in RLAB, FLAB, efc. Further, resource assigner 406
generates and/or sends a handoff completion signal to the access terminal. The handoff
completion signal includes information pertaining to resource allotment yielded by
resource assigner 406. Further, base station 402 (e.g., request evaluator 404, resource
assigner 406, handoff confirmer 408, ...) can send a backhaul message to disparate base
station(s) (e.g., source base station, previous serving base station for the access terminal,
...) that provides notification related to the access terminal handing off to base station
402. For instance, this backhaul message can be transmitted upon receiving the handoff
request signal, determining to serve the access terminal from which the handoff request
signal was received, transmitting the handoff completion signal, and/or the like.
According to another example, a backhaul message that provides notification related to
completion of the handoff can be sent to the disparate base station(s); however, the
claimed subject matter is not so limited.

[0067] Morecover, handoff confirmer 408 can enable the access terminal to
complete handoff such that the access terminal is served by base station 402 and/or
determine whether handoff is successfully completed for the access terminal. For
instance, upon sending the handoff completion signal, base station 402 can transition to
a Confirm Handoff state. While in Confirm Handoff state, handoff confirmer 408 can
send a forward link confirmation signal to the access terminal (e.g., transmit a FL
packet, ACK to a RL packet, ...). According to an example, handoff confirmer 408 can
monitor the reverse link for a reverse link confirmation signal sent by the access
terminal (e.g., a RL packet, an ACK to a FL packet, ...). Following this example, when
handoff confirmer 408 detects the reverse link confirmation signal, base station 402 can
be transitioned to a Serving state. Pursuant to another example, handoff confirmer 408
can transition base station 402 to the Serving state prior to receiving the reverse link
confirmation signal from the access terminal (e.g., transition to Serving state upon
transmitting the forward link confirmation signal, ...) since backhaul based procedures
can account for error resulting from false detection of handoff at base station 402. Thus,

in accordance with this example, the reverse link confirmation signal may, but need not,
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be sent by the access terminal (e.g., confirmation at base station 402 can be optional,
...). Alternatively, base station 402 can obtain a backhaul message while in Confirm
Handoff state, and based upon such message, base station 402 can return to Non-
Serving state. Moreover, when in Serving state, base station 402 can receive a backhaul
message that initiates a transition of base station 402 to Non-Serving state from Serving
state.

[0068] According to the depicted example, handoff confirmer 408 can lack a
timer. Thus, base station 402 can remain in Confirm Handoff state indefinitely if there
is no data activity. However, it is also contemplated that handoff confirmer 408 can
include a timer similar to timer 208 utilized in access terminal 202 of Fig. 2. Hence,
pursuant to this example, the timer can begin tracking an amount of elapsed time upon
base station 402 transitioning to Confirm Handoff state, and if the amount of elapsed
time exceeds a threshold before receiving a reverse link confirmation signal, then base
station 402 can be returned to Non-Serving state.

[0069] Turning to Fig. §, illustrated is an example base station state diagram
500. For example, state diagram 500 can represent states and transitions between states
associated with base station 402 of Fig. 4. State diagram 500 includes three states:
namely, Non-Serving state 502, Confirm Handoff state 504, and Serving state 506.
State diagram 500 includes Confirm Handoff state 504 (e.g., a typical Serving state can
be split into Confirm Handoff state 504 and Serving state 506, ...), which is commonly
lacking for conventional techniques.

[0070] In Non-Serving state 502, a base station can receive a handoff request
signal from an access terminal desiring to handoff to that particular base station.
Further, the base station can allocate resources to the requesting access terminal and/or
transmit a handoff completion signal indicating such resource allocation to the
requesting access terminal. For instance, the base station can assign non-zero tiles (e.g.,
non-zero number of resources, ...) in the handoff completion signal (e.g, RLAB,
FLAB, ...) sent to requesting access terminal. Assignment of a non-zero number of
resources to the access terminal enables the terminal to send a full data packet (e.g.,
reverse link confirmation signal, ...), which is protected by a full CRC (e.g., 24 bits of
CRC, ...); the full data packet can be used to confirm handoff.

[0071] Upon sending the handoff completion signal, the base station can switch

from Non-Serving state 502 to Confirm Handoff state 504. In Confirm Handoff state
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504, the base station can send RLAB/FLAB based on REQ reception or FL data buffer.
Further, for Access based handoff, FLAB or RLAB can be sent with non-zero tiles (e.g.,
non-zero number of resources, ...) upon entering Confirm Handoff state 504.
Morcover, Confirm Handoff state 504 need not be associated with a timer; thus, the
base station can remain in Confirm Handoff state 504 indefinitely if there is no data
activity. Further, the base station can receive a backhaul message that causes the base
station to transition back to Non-Serving state 504 from Confirm Handoff state 504. It
is to be appreciated, however, that a timer can be utilized to track an amount of time that
has passed since the base station entered Confirm Handoff state 504, and if the amount
of time exceeds a threshold prior to transitioning to Serving state 506, then the base
station returns to Non-Serving state 502.
[0072] Morcover, while in Confirm Handoff state 504, the basec station can
transmit a forward link confirmation signal that can be used by the requesting access
terminal to confirm the handoff. The forward link confirmation signal can be a FL
packet, an ACK to a RL packet, and so forth. Further, the base station can monitor the
reverse link for a reverse link confirmation signal sent by the requesting access terminal.
The reverse link confirmation signal can be a RL packet, an ACK to a FL packet, and
the like. If the reverse link confirmation signal is received, then the base station can
transition from Confirm Handoff state 504 to Serving state 506; however, confirmation
at the base station can be optional since backhaul based procedures can account for false
detection of handoff at the base station.
[0073] While in Serving state 506, the base station can provide connectivity to
the access terminal, control power of the access terminal, and the like. Moreover, a
backhaul message can be obtained while in Serving state 506, where the backhaul
message causes the base station to switch to Non-Serving state 502 (e.g., the backhaul
message can indicate that the access terminal has handed off to a differing base station,
..). Further, when in Non-Serving state 502, the base station does not provide
connectivity, power control, and so forth for the access terminal.
[0074] With reference to Fig. 6, illustrated is a system 600 that enables
compensating for handoff completion signal detection error in a wireless
communication environment. System 600 includes access terminal 202, a source base
station 602 and a target base station 604. Source base station 602 and target base station

604 can cach be substantially similar to base station 402 of Fig. 4. Further, although not
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shown, it is to be appreciated that system 600 can include substantially any number of
access terminals in addition to access terminal 202 and/or substantially any number of
base stations in addition to source base station 602 and target base station 604.

[0075] Access terminal 202 can include handoff requester 204 and handoff
confirmer 206, which further comprises timer 208. Moreover, source base station 602
can include a request evaluator 606, a resource assigner 608, and a handoff confirmer
610 and target base station 604 can include a request evaluator 612, a resource assigner
614 and a handoff confirmer 616. Request evaluators 606 and 612 can each be
substantially similar to request evaluator 404 of Fig. 4, resource assigners 608 and 614
can each be substantially similar to resource assigner 406 of Fig. 4, and handoff
confirmers 610 and 616 can each be substantially similar to handoff confirmer 408 of
Fig. 4. Although the following describes handoff from source base station 602 to target
base station 604, it is to be appreciated that access terminal 202 can handoff to source
base station 602 (e.g., source base station 602 can be a target, ...) and/or access terminal
202 can handoff from target base station 604 (e.g., target base station 602 can be a
source, ...).

[0076] According to an illustration, source base station 602 can serve access
terminal 202 during a given time period. For instance, source base station 602 can
provide connectivity for access terminal 202, control power of access terminal 202, and
the like. Thereafter, access terminal 202 can yield a decision to handoff to target base
station 604. Upon generating such handoff decision, handoff requester 204 can generate
and send a handoff request signal to target base station 604, where the handoff request
signal can be specific to access terminal 202 (e.g., the handoff request signal can be a
function of a unique identifier corresponding to access terminal 202, the handoff request
signal can include information that can be employed by target base station 604 to
distinguish access terminal 202 from disparate access terminal(s) (not shown), ...).
Request evaluator 612 of target base station 604 can review the handoff request signal
and determine whether to grant the handoff request. If target base station 604 decides to
grant the handoff request, resource assigner 614 can allocate resources to access
terminal 202. Further, resource assigner 614 can yield and/or transmit a handoff
completion signal to access terminal 202. For instance, the handoff completion signal
can include a 16 bit CRC; however, the claimed subject matter is not so limited. Upon

sending the handoff completion signal, handoff confirmer 616 of target base station 604
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can monitor for a reverse link confirmation signal from access terminal 202 and/or
transmit a forward link confirmation signal to access terminal 202. Further, when
access terminal 202 obtains the handoff completion signal, handoff confirmer 206 of
access terminal 202 can monitor for a forward link confirmation signal from target base
station 604 and/or transmit a reverse link confirmation signal to target base station 604.
Moreover, timer 208 can initiate tracking an amount of elapsed time upon receiving the
handoff completion signal; thus, if the forward link confirmation signal fails to be
received prior to expiration of a threshold amount of time as determined by timer 208,
then handoff confirmer 206 can recognize that handoff to target base station 604 failed.
Alternatively, if the forward link confirmation signal is received prior to expiration of
the threshold amount of time, then handoff confirmer 206 can determine that the
handoff to target base station 604 was successfully completed.

[0077] By way of further illustration, source base station 602 and target base
station 604 can communicate backhaul messages therebetween (e.g., directly, indirectly
through one or more network nodes, ...). For instance, when handoff confirmer 616
recognizes a successful handoff to target base station 604 (e.g., upon receiving the
reverse link confirmation signal, ...), target base station 604 can transfer a backhaul
message to source base station 602 which indicates that access terminal 202 is being
served by target base station 604; thus, source base station 602 can enter Non-Serving
state. According to another example, when access terminal 202 fails to obtain a forward
link confirmation signal prior to expiration of the threshold amount of time as
recognized by timer 208, access terminal 202 can retry to handoff to target base station
604, initiate handoff to a disparate base station (not shown), continue to be served by
source base station 602, and so forth. If access terminal 202 continues to be served by
source base station 602 (or hands off to a disparate base station), then source base
station 602 (or the disparate base station) can send a backhaul message to target base
station 604; this backhaul message can indicate that access terminal 202 is being served
by source base station 602 (or the disparate base station). In response to receipt of this
backhaul message, target base station 604 can transition from Confirm Handoff state to
Non-Serving state.

[0078] Aspects of the claimed subject matter enable mitigating the error case
where access terminal 202 proceeds as if handoff is complete, while target base station

604 proceeds as if it is non-serving. Accordingly, system 600 utilizes a two-step
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technique before access terminal 202 can conclude that the handoff is complete. For
instance, a probability of false handoff completion signal detection associated with the
first step can be of the order 10™. Further, a probability of false ACK to RL packet
detection or false FL packet detection can be of the order 10°. Thus, the combined
probability can be 107, which can be an improved rate to enter the error scenario as
compared to common techniques.

[0079] In contrast, conventional recovery from the false handoff completion
signal detection error scenario can be as follows. At the access terminal, the access
terminal has RL data, it can send an REQ and get no response, which can result in a data
layer failure (e.g., RLsupervision failure, ...). Further, if the access terminal does not
have RL data, it can stay in limbo until expiration of a keep alive timer (e.g., the keep
alive timer can be 10 seconds, ...), when the access terminal can generate a RL
signaling KeepAlive message (e.g., every 10 seconds, ...). At the base station, the base
station which thinks it is serving can declare supervision failure due to FL/RL packet
errors or low Reverse Pilot Channel (R-PICH). Moreover, the other base stations are
informed of the supervision failure through backhaul messaging.

[0080] Now turning to Fig. 7, illustrated is a system 700 that enables confirming
an access grant utilized for transitioning from a semi-connected state in a wireless
communication environment. System 700 can employ a similar two-step confirmation
technique as described above in conjunction with handing off between base stations.
System 700 includes a base station 702 and an access terminal 704; however, it is to be
appreciated that system 700 can include substantially any number of base stations
similar to base station 702 and/or substantially any number of access terminals similar
to access terminal 704. Further, system 700 can be a Long Term Evolution (LTE) based
system; however, the claimed subject matter is not so limited.

[0081] Base station 702 can include a request evaluator 706, an access grantor
708, and a state transition confirmer 710, and access terminal 704 can include a semi-
connected exit requester 712 and a state transition confirmer 714, which can further
comprise a timer 716. Access terminal 704 can employ a semi-connected state in order
to save battery life. While in semi-connected state, access terminal 704 can stop being
directly power controlled, access terminal 704 can inhibit time tracking and/or time
aligning with a network, and access terminal 704 can shut down an associated receiver

and transmitter. Further, access terminal 704 can re-enter connected state from semi-
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connected state without needing to reestablish a context and/or identity of access
terminal 704. For instance, when access terminal 704 transitions to semi-connected
state from connected state, base station 702 can maintain a Media Access Control
identifier (MAC ID) associated with access terminal 704. Thus, the MAC ID need not
be reassigned upon re-entering connected state from semi-connected state.

[0082] In order to quickly transition to connected state from semi-connected
state, semi-connected exit requester 712 of access terminal 704 can initiate an exit
sequence. For example, semi-connected exit requester 712 can send a signal reserved
for access terminal 704 that notifies base station 702 that access terminal 704 desires to
reconnect. Each access terminal can be allocated a respective reserved signal to be
utilized for re-entry, thus mitigating contention for resources as well as allowing for
recovery of access terminal specific context stored by base station 702.

[0083] Semi-connected exit requester 712 transfers the reserved signal
pertaining to access terminal 704 to base station 702 for transitioning to connected state
from semi-connected state. Request evaluator 706 reviews the reserved signal and
determines an identity and/or context associated with access terminal 704 based upon
such review. Thereafter, access grantor 708 can reply to the reserved signal by
transmitting an access grant, which indicates that base station 702 has recognized,
permitted, etc. the request of access terminal 704. Access terminal 704 can monitor the
forward link for the access grant; however, the access grant can be susceptible to false
detection by access terminal 704 (e.g., in a similar manner as compared to false
detection of a handoff completion signal as described herein, ...).

[0084] Upon detecting the access grant at access terminal 704, timer 716 can
track an amount of elapsed time and compare this amount of time to a threshold.
Further, state transition confirmer 714 of access terminal 704 can monitor the forward
link for a forward link confirmation signal sent by state transition confirmer 710 of base
station 702 (e.g., access terminal 704 can be in a confirmation state during this time
period, ...). If state transition confirmer 714 detects the forward link confirmation
signal prior to expiration of timer 716, then access terminal 704 can complete the
transition to connected state. Alternatively, if state transition confirmer 714 fails to
detect the forward link confirmation signal before expiration of timer 716, then access
terminal 704 can return to semi-connected state (e.g., re-entry to connected state can fail

under such a scenario, ...).
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[0085] Morcover, state transition confirmer 714 of access terminal 704 can
transmit a reverse link confirmation signal to base station 702. After sending the access
grant, state transition confirmer 710 of base station 702 can monitor for the reverse link
confirmation signal transferred from access terminal 704. If the reverse link
confirmation signal is detected by state transition confirmer 710, then base station 702
can recognize that access terminal 704 has successfully re-entered connected state.
Alternatively, if the reverse link confirmation signal fails to be detected by state
transition confirmer 710, then base station 702 can continue to deal with access terminal
704 as though it is in semi-connected state. Further, although not shown, it is
contemplated that state transition confirmer 710 can include a timer similar to timer 716
of access terminal; however, the claimed subject matter is not so limited.

[0086] Referring to Figs. 8-9, methodologies relating to mitigating error due to
false completion signal detection in a wireless communication environment are
illustrated. While, for purposes of simplicity of explanation, the methodologies are
shown and described as a series of acts, it is to be understood and appreciated that the
methodologies are not limited by the order of acts, as some acts can, in accordance with
one or more embodiments, occur in different orders and/or concurrently with other acts
from that shown and described herein. For example, those skilled in the art will
understand and appreciate that a methodology could alternatively be represented as a
series of interrelated states or events, such as in a state diagram. Moreover, not all
illustrated acts can be required to implement a methodology in accordance with one or
more embodiments.

[0087] With reference to Fig. 8, illustrated is a methodology 800 that facilitates
mitigating error associated with false detection of completion signals in a wireless
communication environment. At 802, an access terminal specific request signal can be
transmitted to a target base station. For example, the request signal can be a handoff
request signal. Following this example, a decision can be made to handoff from a
source base station to the target base station and the access terminal can switch to a Try
to Handoff state; the handoff request signal can be sent to the target base station while
in Try to Handoff state. According to another illustration, the request signal can be a
reserved signal utilized by the access terminal to re-enter a connected state from a semi-
connected state. Further, the request signal can include information pertaining to an

identity of the access terminal, which can enable the target base station to discern the
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identity of the access terminal based upon an analysis of the request signal. By way of
further illustration, the access terminal specific request signal can be transmitted with
non-zero buffer size even if a buffer associated with an access terminal is empty when
request (REQ) based handoff is utilized. At 804, a completion signal in response to the
request signal can be detected. The completion signal, for instance, can be a handoff
completion signal. Examples of handoff completion signals include a reverse link
assignment block (RLAB), a forward link assignment block (FLAB), an AccessGrant,
or the like. Moreover, in the context of semi-connected exit, the completion signal can
be an AccessGrant.

[0088] At 806, a timer can be started upon detecting the completion signal.
Further, the access terminal can transition to a confirmation state (e.g., Confirm Handoff
state, Confirm Re-entry state, ...) when the completion signal is detected. At 808,
transmission of the completion signal from the target base station can be confirmed by
determining whether a forward link confirmation signal is received from the target base
station prior to expiration of the timer. The timer can expire at a threshold time duration
(e.g., 50 ms, ...), where the threshold time duration can be preset, dynamically
allocated, and so forth. The forward link confirmation signal can indicate that handoff
to the target base station has been successful or re-entry to connected state from semi-
connected state has been successful. Moreover, a reverse link confirmation signal can
be transmitted to the target base station to enable the target base station to recognize that
handoff has successfully been completed or the access terminal has successfully re-
entered connected state from semi-connected state. The forward link confirmation
signal can be a forward link packet or an acknowledgement to a reverse link packet,
while the reverse link confirmation signal can be a reverse link packet or an
acknowledgement to a forward link packet; as such, the forward link confirmation
signal and the reverse link confirmation signal can include more cyclic redundancy
check (CRC) bits (e.g., 24 bits of CRC for the confirmation signals, ...) as compared to
the completion signal (e.g., 16 bits of CRC for the completion signal, ...).

[0089] Pursuant to another example, the access terminal can return to a Try to
Handoff state upon determining that the timer expired prior to receipt of the forward
link confirmation signal. Further, when the forward link confirmation signal is not
received, reconfirmation can be performed. For instance, if handoff was initiated by

transmitting access probes, then access probes can be transmitted again when
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effectuating reconfirmation. Moreover, if handoff was initiated by transmitting either a
channel quality indicator (CQI) signal or a request (REQ) signal, then a CQI signal or a
REQ signal can continue to be transmitted when performing reconfirmation.

[0090] Now turning to Fig. 9, illustrated is a methodology 900 that facilitates
recovering from false completion signal detection in a wireless communication
environment. At 902, an access terminal specific request signal can be received from
an access terminal. The request signal can be handoff request signal or a reserved signal
used by the access terminal for exiting semi-connected state. Further, the request signal
can be analyzed to determine an identity of the access terminal, a context associated
with the access terminal, or the like. By way of illustration, the request signal can be
obtained while a base station is in Non-Serving state; however, the claimed subject
matter is not so limited. At 904, a completion signal can be transmitted to the access
terminal in response to the request signal. The completion signal, for instance, can
indicate resources assigned to the access terminal. For example, non-zero amounts of
resources (e.g., non-zero tiles, ...) can be allocated in the completion signal. Further,
upon sending the completion signal, the base station can transition to a confirmation
state (e.g., Confirm Handoff state, Confirm Re-entry state, ...). The completion signal,
for instance, can be a handoff completion signal. Examples of handoff completion
signals include a reverse link assignment block (RLAB), a forward link assignment
block (FLAB), an AccessGrant, and so forth. Moreover, in the context of semi-
connected exit, the completion signal can be an AccessGrant. According to another
illustration, the completion signal can be transmitted to the access terminal irrespective
of buffer data included in the request signal.

[0091] At 906, a forward link confirmation signal can be transmitted to the
access terminal. The forward link confirmation signal can enable the access terminal to
confirm receipt of the completion signal. Based upon this confirmation, the access
terminal can transition to Handoff Complete state or connected state. For example, the
forward link confirmation signal can be a forward link assignment block (FLAB), an
acknowledgement (ACK) to a reverse link packet, and so forth. Moreover, a reverse
link confirmation signal can be received from the access terminal; upon obtaining the
reverse link confirmation signal, the base station can recognize that the access terminal

is being served by the base station (under the handoff scenario) (e.g., the base station



WO 2009/003067 PCT/US2008/068245
28

can transition to Serving state, ...) or the access terminal has returned to connected state
(under the semi-connected exit scenario).

[0092] Further, backhaul messages can be received that can be utilized to vary
base station state. For instance, when in Serving state, a backhaul message can be
obtained that notifies the base station that a disparate base station is serving the access
terminal; thus, the base station can switch to Non-Serving state. By way of further
illustration, when in Confirm Handoff state a backhaul message can be received that
indicates to the base station that a disparate base station is serving the access terminal,
and hence, the base station can transition to Non-Serving state.

[0093] It will be appreciated that, in accordance with one or more aspects
described herein, inferences can be made regarding recovering from false detection of
completion signals. As used herein, the term to “infer” or “inference” refers generally
to the process of reasoning about or inferring states of the system, environment, and/or
user from a set of observations as captured via events and/or data. Inference can be
employed to identify a specific context or action, or can generate a probability
distribution over states, for example. The inference can be probabilistic—that is, the
computation of a probability distribution over states of interest based on a consideration
of data and events. Inference can also refer to techniques employed for composing
higher-level events from a set of events and/or data. Such inference results in the
construction of new events or actions from a set of observed events and/or stored event
data, whether or not the events are correlated in close temporal proximity, and whether
the events and data come from one or several event and data sources.

[0094] According to an example, one or methods presented above can include
making inferences pertaining to determining an identity of an access terminal based
upon information included in an access terminal specific request signal. By way of
further illustration, an inference can be made related to determining an amount of
resources to allocate to an access terminal that can be indicated as part of a completion
signal sent to the access terminal. It will be appreciated that the foregoing examples are
illustrative in nature and are not intended to limit the number of inferences that can be
made or the manner in which such inferences are made in conjunction with the various
embodiments and/or methods described herein.

[0095] Fig. 10 is an illustration of an access terminal 1000 that recovers from

erroncous completion signal detection in a wireless communication system. Access
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terminal 1000 comprises a receiver 1002 that receives a signal from, for instance, a
receive antenna (not shown), and performs typical actions thereon (e.g., filters,
amplifies, downconverts, efc.) the received signal and digitizes the conditioned signal to
obtain samples. Receiver 1002 can be, for example, an MMSE receiver, and can
comprise a demodulator 1004 that can demodulate received symbols and provide them
to a processor 1006 for channel estimation. Processor 1006 can be a processor
dedicated to analyzing information received by receiver 1002 and/or generating
information for transmission by a transmitter 1016, a processor that controls one or
more components of access terminal 1000, and/or a processor that both analyzes
information received by receiver 1002, generates information for transmission by
transmitter 1016, and controls one or more components of access terminal 1000.

[0096] Access terminal 1000 can additionally comprise memory 1008 that is
operatively coupled to processor 1006 and that can store data to be transmitted, received
data, and any other suitable information related to performing the various actions and
functions set forth herein. Memory 1008, for instance, can store protocols and/or
algorithms associated with confirming handoff or semi-connected exit completion.
[0097] It will be appreciated that the data store (e.g., memory 1008) described
herein can be ecither volatile memory or nonvolatile memory, or can include both
volatile and nonvolatile memory. By way of illustration, and not limitation, nonvolatile
memory can include read only memory (ROM), programmable ROM (PROM),
electrically programmable ROM (EPROM), electrically erasable PROM (EEPROM), or
flash memory. Volatile memory can include random access memory (RAM), which
acts as external cache memory. By way of illustration and not limitation, RAM is
available in many forms such as synchronous RAM (SRAM), dynamic RAM (DRAM),
synchronous DRAM (SDRAM), double data rate SDRAM (DDR SDRAM), enhanced
SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM
(DRRAM). The memory 1008 of the subject systems and methods is intended to
comprise, without being limited to, these and any other suitable types of memory.

[0098] Receiver 1002 is further operatively coupled to a requester 1010 and/or a
completion confirmer 1012. Requester 1010 can be substantially similar to handoff
requester 204 of Fig. 2 and/or semi-connected exit requester 712 of Fig. 7. Moreover,
completion confirmer 1012 can be substantially similar to handoff confirmer 206 of Fig.

2 and/or state transition confirmer 714 of Fig. 7. Requester 1010 can generate and/or
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transmit a request signal (e.g., handoff request signal, reserved signal, ...) uniquely
associated with access terminal 1000. For example, the request signal can include
information pertaining to an identifier of access terminal 1000. Requester 1010 can
send the request signal to effectuate handoff to a target base station and/or re-entry to
connected state from semi-connected state. In response to the transmitted request
signal, access terminal 1000 can detect (e.g., falsely, appropriately, ...) a completion
signal (e.g., handoff completion signal, ...). To account for false detection of the
completion signal, completion confirmer 1012 can monitor for a forward link
confirmation signal from the target base station. Moreover, completion confirmer 1012
can transmit a reverse link confirmation signal to the target base station, which can be
used by the target base station to verify success of the handoff or re-entry to connected
state. Access terminal 1000 still further comprises a modulator 1014 and a transmitter
1016 that transmits the signal to, for instance, a base station, another access terminal,
etc. Although depicted as being separate from the processor 1006, it is to be appreciated
that requester 1010, completion confirmer 1012 and/or modulator 1014 can be part of
processor 1006 or a number of processors (not shown).

[0099] Fig. 11 is an illustration of a system 1100 that facilitates mitigating false
detection of completion signals in a wireless communication environment. System
1100 comprises a base station 1102 (e.g., access point, ...) with a receiver 1110 that
receives signal(s) from one or more access terminals 1104 through a plurality of receive
antennas 1106, and a transmitter 1124 that transmits to the one or more access terminals
1104 through a transmit antenna 1108. Receiver 1110 can receive information from
receive antennas 1106 and is operatively associated with a demodulator 1112 that
demodulates received information. Demodulated symbols are analyzed by a processor
1114 that can be similar to the processor described above with regard to Fig. 10, and
which is coupled to a memory 1116 that stores data to be transmitted to or received
from access terminal(s) 1104 (or a disparate base station (not shown)) and/or any other
suitable information related to performing the various actions and functions set forth
herein. Processor 1114 is further coupled to a resource assigner 1118 that allocates
resources to access terminal(s) 1104 in response to respective, received request
signal(s). Resource assigner 1118 can be operatively coupled to a completion confirmer
1120 that monitors for reverse link confirmation signals and/or generates forward link

confirmation signals as described herein. It is contemplated that resource assigner 1118
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can be substantially similar to resource assigner 406 of Fig. 4 and/or access grantor 708
of Fig. 7 and/or completion confirmer 1120 can be substantially similar to handoff
confirmer 408 of Fig. 4 and/or state transition confirmer 710 of Fig. 7. Further,
resource assigner 1118 and/or completion confirmer 1120 can provide information to be
transmitted to a modulator 1122. Modulator 1122 can multiplex a frame for
transmission by a transmitter 1124 through antennas 1108 to access terminal(s) 1104.
Although depicted as being separate from the processor 1114, it is to be appreciated that
resource assigner 1118, completion confirmer 1120 and/or modulator 1122 can be part
of processor 1114 or a number of processors (not shown).

[00100] Fig. 12 shows an example wireless communication system 1200. The
wireless communication system 1200 depicts one base station 1210 and one access
terminal 1250 for sake of brevity. However, it is to be appreciated that system 1200 can
include more than one base station and/or more than one¢ access terminal, wherein
additional base stations and/or access terminals can be substantially similar or different
from example base station 1210 and access terminal 1250 described below. In addition,
it is to be appreciated that base station 1210 and/or access terminal 1250 can employ the
systems (Figs. 1-2, 4, 6- 7, 10-11, and 13-14) and/or methods (Figs. 8-9) described
herein to facilitate wireless communication there between.

[00101] At basec station 1210, traffic data for a number of data strcams is
provided from a data source 1212 to a transmit (TX) data processor 1214. According to
an example, each data stream can be transmitted over a respective antenna. TX data
processor 1214 formats, codes, and interleaves the traffic data stream based on a
particular coding scheme selected for that data stream to provide coded data.

[00102] The coded data for each data stream can be multiplexed with pilot data
using orthogonal frequency division multiplexing (OFDM) techniques. Additionally or
alternatively, the pilot symbols can be frequency division multiplexed (FDM), time
division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is
typically a known data pattern that is processed in a known manner and can be used at
access terminal 1250 to estimate channel response. The multiplexed pilot and coded
data for each data stream can be modulated (e.g., symbol mapped) based on a particular
modulation scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation
(M-QAM), etc.) selected for that data stream to provide modulation symbols. The data
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rate, coding, and modulation for each data stream can be determined by instructions
performed or provided by processor 1230.

[00103] The modulation symbols for the data streams can be provided to a TX
MIMO processor 1220, which can further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 1220 then provides Ny modulation symbol streams to Ny
transmitters (TMTR) 1222a through 1222t. In various embodiments, TX MIMO
processor 1220 applies beamforming weights to the symbols of the data streams and to
the antenna from which the symbol is being transmitted.

[00104] Each transmitter 1222 receives and processes a respective symbol stream
to provide one or more analog signals, and further conditions (e.g., amplifies, filters,
and upconverts) the analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. Further, Ny modulated signals from transmitters
1222a through 1222t are transmitted from Nr antennas 1224a through 1224t,
respectively.

[00105] At access terminal 1250, the transmitted modulated signals are received
by N antennas 1252a through 1252r and the received signal from each antenna 1252 is
provided to a respective receiver (RCVR) 1254a through 1254r. Each receiver 1254
conditions (e.g., filters, amplifies, and downconverts) a respective signal, digitizes the
conditioned signal to provide samples, and further processes the samples to provide a
corresponding “received” symbol stream.

[00106] An RX data processor 1260 can receive and process the Ny received
symbol streams from Ny receivers 1254 based on a particular receiver processing
technique to provide Ny “detected” symbol streams. RX data processor 1260 can
demodulate, deinterleave, and decode each detected symbol stream to recover the traffic
data for the data stream. The processing by RX data processor 1260 is complementary
to that performed by TX MIMO processor 1220 and TX data processor 1214 at base
station 1210.

[00107] A processor 1270 can periodically determine which available technology
to utilize as discussed above. Further, processor 1270 can formulate a reverse link
message comprising a matrix index portion and a rank value portion.

[00108] The reverse link message can comprise various types of information
regarding the communication link and/or the received data stream. The reverse link

message can be processed by a TX data processor 1238, which also receives traffic data
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for a number of data streams from a data source 1236, modulated by a modulator 1280,
conditioned by transmitters 1254a through 1254r, and transmitted back to base station
1210.

[00109] At base station 1210, the modulated signals from access terminal 1250
are received by antennas 1224, conditioned by receivers 1222, demodulated by a
demodulator 1240, and processed by a RX data processor 1242 to extract the reverse
link message transmitted by access terminal 1250. Further, processor 1230 can process
the extracted message to determine which precoding matrix to use for determining the
beamforming weights.

[00110] Processors 1230 and 1270 can direct (e.g., control, coordinate, manage,
etc.) operation at base station 1210 and access terminal 1250, respectively. Respective
processors 1230 and 1270 can be associated with memory 1232 and 1272 that store
program codes and data. Processors 1230 and 1270 can also perform computations to
derive frequency and impulse response estimates for the uplink and downlink,
respectively.

[00111] In an aspect, logical channels are classified into Control Channels and
Traffic Channels. Logical Control Channels can include a Broadcast Control Channel
(BCCH), which is a DL channel for broadcasting system control information. Further,
Logical Control Channels can include a Paging Control Channel (PCCH), which is a DL
channel that transfers paging information. Moreover, the Logical Control Channels can
comprise a Multicast Control Channel (MCCH), which is a Point-to-multipoint DL
channel used for transmitting Multimedia Broadcast and Multicast Service (MBMS)
scheduling and control information for one or several MTCHs. Generally, after
establishing a Radio Resource Control (RRC) connection, this channel is only used by
UEs that receive MBMS (e.g., old MCCH+MSCH). Additionally, the Logical Control
Channels can include a Dedicated Control Channel (DCCH), which is a Point-to-point
bi-directional channel that transmits dedicated control information and can be used by
UEs having a RRC connection. In an aspect, the Logical Traffic Channels can comprise
a Dedicated Traffic Channel (DTCH), which is a Point-to-point bi-directional channel
dedicated to one UE for the transfer of user information. Also, the Logical Traffic
Channels can include a Multicast Traffic Channel (MTCH) for Point-to-multipoint DL

channel for transmitting traffic data.
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[00112] In an aspect, Transport Channels are classified into DL and UL. DL
Transport Channels comprise a Broadcast Channel (BCH), a Downlink Shared Data
Channel (DL-SDCH) and a Paging Channel (PCH). The PCH can support UE power
saving (e.g., Discontinuous Reception (DRX) cycle can be indicated by the network to
the UE, ...) by being broadcasted over an entire cell and being mapped to Physical layer
(PHY) resources that can be used for other control/traffic channels. The UL Transport
Channels can comprise a Random Access Channel (RACH), a Request Channel
(REQCH), a Uplink Shared Data Channel (UL-SDCH) and a plurality of PHY channels.
[00113] The PHY channels can include a set of DL channels and UL channels.
For example, the DL PHY channels can include: Common Pilot Channel (CPICH);
Synchronization Channel (SCH); Common Control Channel (CCCH); Shared DL
Control Channel (SDCCH); Multicast Control Channel (MCCH); Shared UL
Assignment Channel (SUACH); Acknowledgement Channel (ACKCH); DL Physical
Shared Data Channel (DL-PSDCH); UL Power Control Channel (UPCCH), Paging
Indicator Channel (PICH); and/or Load Indicator Channel (LICH). By way of further
illustration, the UL PHY Channels can include: Physical Random Access Channel
(PRACH); Channel Quality Indicator Channel (CQICH); Acknowledgement Channel
(ACKCH); Antenna Subset Indicator Channel (ASICH); Shared Request Channel
(SREQCH); UL Physical Shared Data Channel (UL-PSDCH); and/or Broadband Pilot
Channel (BPICH).

[00114] It is to be understood that the embodiments described hercin can be
implemented in hardware, software, firmware, middleware, microcode, or any
combination thereof. For a hardware implementation, the processing units can be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof.

[00115] When the embodiments are implemented in software, firmware,
middleware or microcode, program code or code segments, they can be stored in a
machine-readable medium, such as a storage component. A code segment can represent
a procedure, a function, a subprogram, a program, a routine, a subroutine, a module, a

software package, a class, or any combination of instructions, data structures, or
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program statements. A code segment can be coupled to another code segment or a
hardware circuit by passing and/or receiving information, data, arguments, parameters,
or memory contents. Information, arguments, parameters, data, efc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, efc.

[00116] For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes can be stored in memory units and
executed by processors. The memory unit can be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.

[00117] With reference to Fig. 13, illustrated is a system 1300 that enables
utilizing an error recovery scheme in a wireless communication environment. For
example, system 1300 can reside within an access terminal. It is to be appreciated that
system 1300 is represented as including functional blocks, which can be functional
blocks that represent functions implemented by a processor, software, or combination
thereof (e.g., firmware). System 1300 includes a logical grouping 1302 of electrical
components that can act in conjunction. For instance, logical grouping 1302 can
include an electrical component for transferring an access terminal specific request
signal to a target base station 1304. The request signal, for example, can be utilized for
handing off, transitioning from semi-connected state, and so forth. Further, logical
grouping 1302 can include an electrical component for initiating a timer when a
completion signal is detected 1306. Moreover, logical grouping 1302 can comprise an
electrical component for confirming transmission of the completion signal from the
target base station by determining whether a forward link confirmation signal is
obtained before expiration of the timer 1308. Additionally, system 1300 can include a
memory 1310 that retains instructions for executing functions associated with electrical
components 1304, 1306, and 1308. While shown as being external to memory 1310, it
is to be understood that one or more of electrical components 1304, 1306, and 1308 can
exist within memory 1310.

[00118] Turning to Fig. 14, illustrated is a system 1400 that enables mitigating
error associated with false completion signal detection in a wireless communication

environment. System 1400 can reside at least partially within a base station, for
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instance. As depicted, system 1400 includes functional blocks that can represent
functions implemented by a processor, software, or combination thercof (e.g,
firmware). System 1400 includes a logical grouping 1402 of electrical components that
can act in conjunction. Logical grouping 1402 can include an electrical component for
analyzing an obtained request signal specific to an access terminal 1404. Further,
logical grouping 1402 can include an electrical component for sending a completion
signal to the access terminal based upon the request signal 1406. The completion
signal, for instance, can indicate a resource allotment for the access terminal. Moreover,
logical grouping 1402 can include an electrical component for transmitting a forward
link confirmation signal to the access terminal that allows the access terminal to confirm
receipt of the completion signal 1408. Additionally, system 1400 can include a memory
1410 that retains instructions for executing functions associated with electrical
components 1404, 1406, and 1408. While shown as being external to memory 1410, it
is to be understood that electrical components 1404, 1406, and 1408 can exist within
memory 1410.

[00119] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary skill in the art may recognize that many further
combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments are intended to embrace all such alterations, modifications and
variations that fall within the spirit and scope of the appended claims. Furthermore, to
the extent that the term “includes” is used in either the detailed description or the
claims, such term is intended to be inclusive in a manner similar to the term
“comprising” as “comprising” is interpreted when employed as a transitional word in a

claim.
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CLAIMS
What is claimed is:
1. A method that facilitates mitigating error associated with false detection of

completion signals in a wireless communication environment, comprising:
transmitting an access terminal specific request signal to a target base station;
detecting a completion signal in response to the request signal;
starting a timer upon detecting the completion signal; and
confirming transmission of the completion signal from the target base station by
determining whether a forward link confirmation signal is received from the target base

station prior to expiration of the timer.

2. The method of claim 1, wherein the request signal is a handoff request signal.

3. The method of claim 2, further comprising:
deciding to handoff from a source base station to the target base station; and

transmitting the handoff request signal while in a Try to Handoff state.

4. The method of claim 1, wherein the request signal is a reserved signal utilized to

re-enter a connected state from a semi-connected state.

5. The method of claim 4, wherein the completion signal is an AccessGrant.

6. The method of claim 1, wherein the request signal includes information

pertaining to an identity of the access terminal.

7. The method of claim 1, further comprising transmitting the access terminal
specific request signal with non-zero buffer size even if a buffer associated with an

access terminal is empty when request (REQ) based handoff is utilized.

8. The method of claim 1, wherein the completion signal is a handoff completion

signal.
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9. The method of claim 8, wherein the handoff completion signal is one of a
reverse link assignment block (RLAB), a forward link assignment block (FLAB), or an

AccessGrant.

10. The method of claim 1, further comprising transitioning to a confirmation state

when the completion signal is detected.

11. The method of claim 1, further comprising returning to a Try to Handoff state
upon determining that the timer expired prior to receipt of the forward link confirmation

signal.

12. The method of claim 11, further comprising performing reconfirmation when the
forward link confirmation signal is not received by transmitting access probes again if
handoff was initiated by transmitting access probes or continuing to transmit a channel
quality indicator (CQI) signal or a request (REQ) signal until confirmation is attained if

handoff was initiated by transmitting either a CQI signal or a REQ signal.

13. The method of claim 1, wherein the timer expires at a threshold time duration.

14. The method of claim 1, wherein the forward link confirmation signal is one of a

forward link packet or an acknowledgement to a reverse link packet.

15. The method of claim 1, further comprising transmitting a reverse link
confirmation signal to the target base station to enable the target base station to
recognize at least one of handoff to the target base station has been successful or re-

entry to connected state from semi-connected state has been successful.

16. The method of claim 15, wherein the reverse link confirmation signal is one of a

reverse link packet or an acknowledgement to a forward link packet.

17. The method of claim 15, wherein the forward link confirmation signal and the
reverse link confirmation signal each include more cyclic redundancy check (CRC) bits

than the completion signal.
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18. A wireless communications apparatus, comprising:

a memory that retains instructions related to sending an access terminal specific
request signal to a target base station, receiving a completion signal in response to the
request signal, initiating a timer upon receiving the completion signal, and confirming
transmission of the completion signal from the target base station by identifying
whether a forward link confirmation signal is obtained from the target base station prior
to expiration of a timer; and

a processor, coupled to the memory, configured to execute the instructions

retained in the memory.

19. The wireless communications apparatus of claim 18, wherein the request signal

is a handoff request signal.

20. The wireless communications apparatus of claim 18, wherein the request signal

is a reserved signal utilized to re-enter a connected state from a semi-connected state.

21. The wireless communications apparatus of claim 20, wherein the completion

signal is an AccessGrant.

22. The wireless communications apparatus of claim 18, wherein the request signal

includes information pertaining to an identity of the access terminal.

23. The wireless communications apparatus of claim 18, wherein the memory
further retains instructions related to sending the access terminal specific request signal
with non-zero buffer size even if a buffer associated with an access terminal is empty

when request (REQ) based handoff is employed.

24. The wireless communications apparatus of claim 18, wherein the completion

signal is a handoff completion signal.

25. The wireless communications apparatus of claim 18, wherein the memory
further retains instructions related to switching to a confirmation state when the

completion signal is received.
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26. The wireless communications apparatus of claim 18, wherein the memory
further retains instructions related to switching to a Try to Handoff state upon
determining that the timer expired before obtaining the forward link confirmation

signal.

27. The wireless communications apparatus of claim 26, wherein the memory
further retains instructions related to effectuating reconfirmation when the forward link
confirmation signal is not received by sending access probes again if handoff was
initiated by sending access probes or continuing to send a channel quality indicator
(CQI) signal or a request (REQ) signal until confirmation is attained if handoff was

initiated by sending either a CQI signal or a REQ signal.

28. The wireless communications apparatus of claim 18, wherein the timer expires

at a threshold time duration.

29. The wireless communications apparatus of claim 18, wherein the forward link
confirmation signal is one of a forward link packet or an acknowledgement to a reverse

link packet.

30.  The wireless communications apparatus of claim 18, wherein the memory
further retains instructions related to sending a reverse link confirmation signal to the
target base station to enable the target base station to recognize at least one of handoff to
the target base station has been successful or re-entry to connected state from semi-

connected state has been successful.

31. The wireless communications apparatus of claim 30, wherein the reverse link
confirmation signal is one of a reverse link packet or an acknowledgement to a forward

link packet.

32. The wireless communications apparatus of claim 31, wherein the forward link
confirmation signal and the reverse link confirmation signal each include more cyclic

redundancy check (CRC) bits than the completion signal.
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33. A wireless communications apparatus that enables utilizing an error recovery
scheme in a wireless communication environment, comprising:

means for transferring an access terminal specific request signal to a target base
station;

means for initiating a timer when a completion signal is detected; and

means for confirming transmission of the completion signal from the target base
station by determining whether a forward link confirmation signal is obtained before

expiration of the timer.

34. The wireless communications apparatus of claim 33, further comprising means
for transferring the access terminal specific request signal to the target base station to

effectuate a handoff from a source base station to the target base station.

35.  The wireless communications apparatus of claim 34, wherein the request signal

is a handoff request signal and the completion signal is a handoff completion signal.

36.  The wireless communications apparatus of claim 35, wherein the handoff
request signal has a non-zero buffer even if a buffer associated with an access terminal

is empty when request (REQ) based handoff is effectuated.

37.  The wireless communications apparatus of claim 33, further comprising means
for transferring the access terminal specific request signal to the target base station to

effectuate transitioning from a semi-connected state to a connected state.

38.  The wireless communications apparatus of claim 37, wherein the request signal

is a reserved signal and the completion signal is an AccessGrant.

39.  The wireless communications apparatus of claim 33, wherein the timer expires

at a threshold time duration that is one of preset or dynamically determined.

40. The wireless communications apparatus of claim 39, further comprising means
for switching to a Try to Handoff state if the forward link confirmation signal is not

obtained within the threshold time duration.
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41. The wireless communications apparatus of claim 33, further comprising

performing reconfirmation when the forward link confirmation signal is not obtained.

42. The wireless communications apparatus of claim 33, further comprising means
for transferring a reverse link confirmation signal to the target base station to enable the
target base station to recognize at least one of handoff to the target base station has been

successful or re-entry to connected state from semi-connected state has been successful.

43. The wireless communications apparatus of claim 42, wherein the forward link
confirmation signal and the reverse link confirmation signal each include more cyclic

redundancy check (CRC) bits than the completion signal.

44. A computer program product, comprising:
a computer-readable medium comprising:
code for transferring an access terminal specific request signal to a target
base station;
code for initiating a timer when a completion signal is detected; and
code for confirming transmission of the completion signal from the target
base station by determining whether a forward link confirmation signal is

obtained before expiration of the timer.

45. The computer program product of claim 44, wherein the computer-readable
medium further comprises code for transferring the access terminal specific request
signal to the target base station to effectuate a handoff from a source base station to the

target base station.

46. The computer program product of claim 44, wherein the computer-readable
medium further comprises code for transferring the access terminal specific request
signal to the target base station to effectuate transitioning from a semi-connected state to

a connected state.

47. The computer program product of claim 44, wherein the computer-readable
medium further comprises code for returning to a Try to Handoff state upon determining

that the timer expired before obtaining the forward link confirmation signal.



WO 2009/003067 PCT/US2008/068245
43

48. The computer program product of claim 44, wherein the timer expires at a

threshold time duration that is one of preset or dynamically determined.

49. The computer program product of claim 44, wherein the computer-readable
medium further comprises code for transferring a reverse link confirmation signal to the
target base station to enable the target base station to recognize at least one of handoff to
the target base station has been successful or re-entry to connected state from semi-

connected state has been successful.

50. The computer program product of claim 49, wherein the forward link
confirmation signal and the reverse link confirmation signal each include more cyclic

redundancy check (CRC) bits than the completion signal.

51. In a wireless communications system, an apparatus comprising;:
a processor configured to:
transmit an access terminal specific request signal to a target base station;
detect a completion signal in response to the request signal;
start a timer upon detecting the completion signal; and
confirm transmission of the completion signal from the target base
station by determining whether a forward link confirmation signal is received

from the target base station prior to expiration of the timer.

52. A method that facilitates recovering from false completion signal detection in a
wireless communication environment, comprising:
receiving an access terminal specific request signal from an access terminal;
transmitting a completion signal to the access terminal in response to the request
signal, the completion signal indicates resources assigned to the access terminal; and
transmitting a forward link confirmation signal to the access terminal, the
forward link confirmation signal enables the access terminal to confirm receipt of the

completion signal.
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53. The method of claim 52, wherein the request signal is one of a handoff request
signal employed by the access terminal to handoff from a source base station or a

reserved signal utilized by the access terminal to exit semi-connected state.

54. The method of claim 52, further comprising analyzing the request signal to
determine at least one of an identity of the access terminal or a context associated with

the access terminal.

55. The method of claim 52, further comprising allocating non-zero amounts of

resources to the access terminal.

56. The method of claim 52, further comprising transitioning to a confirmation state

upon transmitting the completion signal to the access terminal.

57. The method of claim 52, wherein the completion signal is one of a reverse link
assignment block (RLAB), a forward link assignment block (FLAB), or an

AccessGrant.

58. The method of claim 52, wherein the forward link confirmation signal is one of
a forward link assignment block (FLAB) or an acknowledgement (ACK) to a reverse
link packet.

59.  The method of claim 52, further comprising transmitting the completion signal

to the access terminal irrespective of buffer data being included in the request signal.

60.  The method of claim 52, further comprising:
receiving a reverse link confirmation signal from the access terminal; and
recognizing at least one of handoff for the access terminal has completed or the
access terminal has returned to connected state from semi-connected state upon

receiving the reverse link confirmation signal.
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61. The method of claim 52, further comprising:

receiving a backhaul message that indicates a disparate base station serves the
access terminal; and

transitioning to a Non-Serving state from at least one of a Serving state or a

Confirm Handoff state upon receiving the backhaul message.

62. A wireless communications apparatus, comprising:

a memory that retains instructions related to obtaining an access terminal
specific request signal from an access terminal, sending a completion signal to the
access terminal in response to the request signal, the completion signal indicates a non-
zero amount of resources allocated to the access terminal, and sending a forward link
confirmation signal to the access terminal, the forward link confirmation signal enables
the access terminal to confirm receipt of the completion signal; and

a processor, coupled to the memory, configured to execute the instructions

retained in the memory.

63.  The wireless communications apparatus of claim 62, wherein the request signal
is one of a handoff request signal employed by the access terminal to handoff from a
source base station or a reserved signal utilized by the access terminal to exit semi-

connected state.

64.  The wireless communications apparatus of claim 62, wherein the memory
further retains instruction related to analyzing the request signal to determine at least

one of an identity of the access terminal or a context associated with the access terminal.

65.  The wireless communications apparatus of claim 62, wherein the memory
further retains instruction related to transitioning to a confirmation state upon

transmitting the completion signal to the access terminal.

66. The wireless communications apparatus of claim 62, wherein the completion
signal is one of a reverse link assignment block (RLAB), a forward link assignment

block (FLAB), or an AccessGrant.
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67.  The wireless communications apparatus of claim 62, wherein the forward link
confirmation signal is one of a forward link assignment block (FLAB) or an

acknowledgement (ACK) to a reverse link packet.

68.  The wireless communications apparatus of claim 62, wherein the memory
further retains instructions related to sending the completion signal to the access

terminal irrespective of buffer data being included in the request signal.

69.  The wireless communications apparatus of claim 62, wherein the memory
further retains instruction related to recognizing at least one of handoff for the access
terminal has completed or the access terminal has returned to connected state from

semi-connected state upon detecting a reverse link confirmation signal.

70.  The wireless communications apparatus of claim 62, wherein the memory
further retains instruction related to transitioning to a Non-Serving state from at least
one of a Serving state or a Confirm Handoff state upon receiving a backhaul message

that indicates a disparate base station serves the access terminal.

71. A wireless communications apparatus that enables mitigating error associated
with false completion signal detection in a wireless communication environment,
comprising:

means for analyzing an obtained request signal specific to an access terminal;

means for sending a completion signal to the access terminal based upon the
request signal; and

means for transmitting a forward link confirmation signal to the access terminal

that allows the access terminal to confirm receipt of the completion signal.

72. The wireless communications apparatus of claim 71, wherein the request signal
is one of a handoff request signal employed by the access terminal to handoff from a
source base station or a reserved signal utilized by the access terminal to exit semi-

connected state.
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73.  The wireless communications apparatus of claim 71, further comprising means
for determining at least one of an identity of the access terminal or a context

corresponding to the access terminal based upon analyzing the obtained request signal.

74. The wireless communications apparatus of claim 71, further comprising means
for transitioning to a confirmation state upon sending the completion signal to the

access terminal.

75.  The wireless communications apparatus of claim 71, wherein the completion
signal is one of a reverse link assignment block (RLAB), a forward link assignment

block (FLAB), or an AccessGrant.

76.  The wireless communications apparatus of claim 71, wherein the forward link
confirmation signal is one of a forward link assignment block (FLAB) or an

acknowledgement (ACK) to a reverse link packet.

77.  The wireless communications apparatus of claim 71, further comprising means
for sending the completion signal to the access terminal irrespective of buffer data being

included in the request signal.

78.  The wireless communications apparatus of claim 71, further comprising means
for recognizing at least one of handoff for the access terminal has completed or the
access terminal has returned to connected state from semi-connected state upon

detecting a reverse link confirmation signal from the access terminal.

79.  The wireless communications apparatus of claim 71, further comprising means
for switching to a Non-Serving state from at least one of a Serving state or a Confirm
Handoff state upon receiving a backhaul message that indicates a disparate base station

serves the access terminal.
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80. A computer program product, comprising;:

a computer-readable medium comprising:

code for evaluating an obtained request signal specific to an access
terminal;

code for transferring a completion signal to the access terminal based
upon the request signal, the completion signal indicates a non-zero amount of
resources allocated to the access terminal; and

code for transferring a forward link confirmation signal to the access
terminal that allows the access terminal to confirm receipt of the completion

signal.

81. The computer program product of claim 80, wherein the request signal is one of
a handoff request signal employed by the access terminal to handoff from a source base

station or a reserved signal utilized by the access terminal to exit semi-connected state.

82. The computer program product of claim 80, wherein the computer-readable
medium further comprises code for determining at least one of an identity of the access
terminal or a context corresponding to the access terminal based upon analyzing the

obtained request signal.

83. The computer program product of claim 80, wherein the computer-readable
medium further comprises code for transitioning to a confirmation state upon

transferring the completion signal to the access terminal.

84. The computer program product of claim 80, wherein the completion signal is
one of a reverse link assignment block (RLAB), a forward link assignment block

(FLAB), or an AccessGrant.

85. The computer program product of claim 80, wherein the forward link
confirmation signal is one of a forward link assignment block (FLAB) or an

acknowledgement (ACK) to a reverse link packet.
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86. The computer program product of claim 80, wherein the computer-readable
medium further comprises code for transferring the completion signal to the access

terminal irrespective of buffer data being included in the request signal.

87. The computer program product of claim 80, wherein the computer-readable
medium further comprises code for recognizing at least one of handoff for the access
terminal has completed or the access terminal has returned to connected state from
semi-connected state upon detecting a reverse link confirmation signal from the access

terminal.

88. The computer program product of claim 80, wherein the computer-readable
medium further comprises code for transitioning to a Non-Serving state from at least
one of a Serving state or a Confirm Handoff state upon receiving a backhaul message

that indicates a disparate base station serves the access terminal.

89. In a wireless communications system, an apparatus comprising;:

a processor configured to:

receive an access terminal specific request signal from an access
terminal;

transmit a completion signal to the access terminal in response to the
request signal, the completion signal indicates resources assigned to the access
terminal; and

transmit a forward link confirmation signal to the access terminal, the
forward link confirmation signal enables the access terminal to confirm receipt

of the completion signal.



WO 2009/003067 PCT/US2008/068245

1/14

126

104

/— 100
FIG. 1

118

120




200
\‘

202
/_

ACCESS TERMINAL

204 N HANDOFF
REQUESTER

HANDOFF REQUEST
SIGNAL

206 TN HANDOFF
CONFIRMER

™ TIMER

A\-IANDOFF COMPLETION

\/ SIGNAL

<ONFIRMATION SIGNALS

FIG. 2

v1/C

L90£00/600T O

S+7890/8002SN/LDd



300
\

Handoff confirmation timer expired or
decision to handoff to other base station

304

TRY TO HANDOFF

CONFIRM HANDOFF

Get handoff completion signal Get Ack to RL

packet
Get FL packet

302
Decision to handoff

HANDOFF COMPLETE

FIG. 3

vi/e

L90£00/600T O

S+7890/8002SN/LDd



400
\

402
/_

404 —

406 —

BACKHAUL MESSAGE(S)

408 —

BASE STATION

REQUEST
EVALUATOR

RESOURCE ASSIGNER

HANDOFF
CONFIRMER

/ HANDOFF REQUEST

\/ SIGNAL

HANDOFF COMPLETION
SIGNAL

<ONFIRMATION SIGNALS

FIG. 4

vi/v

L90£00/600T O

S+7890/8002SN/LDd



PCT/US2008/068245

WO 2009/003067

5/14

90§

Moy 3oxded 14 19D
1ovoed TY 19D

JAOANVH IWAHIANOD

A |

agdessowl [neydoeyg

[eusIs uona[dwod jjopury puas

agdessowl [neyoeyqg

s

4( 00S



PCT/US2008/068245

WO 2009/003067

6/14

009 I\

[ ]
9 "OIA
WAWLL //
— 807
AANWATINOD
AAOANVH Nl 00z
VALSANOTA
AI0ANVH AN boT
20z —"| TVNIINYAL SSADDV
09 919 / 019 09
¥ I I 7
N / ERNEUAERN
7 / N
AANWATINOD / YAWATINOD
AAOANVH y AAOANVH
WANDISSY ADUNOSTA || HANDISSY 30¥N0STY
— 19 809 —
-l P
HOLVNIVAL HOLVNTVAL
LSANOTY N 009 —+ LSANOTY
NOILLVLS ASVH LADUVL NOILLVLS ASVE ADUN0S




PCT/US2008/068245

WO 2009/003067

7/14

91L —

VIL —

CIL —

NN

\ RICIAUNE

HINWAIANOD
NOILLISNVYL 4LVIS

YALSINOHTT LIXA
TALDANNOD-TINES

TVNIAYAL SSHODV

POL _

L"OIA

HIWAHIANOD

NOILLISNVYL ALVLS [\] OLL

HOLNVHD §SIDDV N
— 80L

OLVNTIVAT
LSANOIA AN

— 90L

NOILVLS dSVd

0L -

4( 00L



WO 2009/003067 PCT/US2008/068245

8/14

800
~

TRANSMITTING AN ACCESS

TERMINAL SPECIFIC REQUEST |~ 802

SIGNAL TO A TARGET BASE
STATION

l

DETECTING A COMPLETION /— 804
SIGNAL IN RESPONSE TO THE
REQUEST SIGNAL

'

STARTING A TIMER UPON /— 806
DETECTING THE COMPLETION
SIGNAL

l

CONFIRMING TRANSMISSION OF
THE COMPLETION SIGNAL FROM
THE TARGET BASE STATION BY

DETERMINING WHETHER A / 808
FORWARD LINK CONFIRMATION
SIGNAL IS RECEIVED FROM THE

TARGET BASE STATION PRIOR TO
EXPIRATION OF THE TIMER

FIG. 8



WO 2009/003067

900
\

9/14

START

PCT/US2008/068245

RECEIVING AN ACCESS TERMINAL
SPECIFIC REQUEST SIGNAL FROM
AN ACCESS TERMINAL

902
vl

'

TRANSMITTING A COMPLETION
SIGNAL TO THE ACCESS
TERMINAL IN RESPONSE TO THE
REQUEST SIGNAL, THE
COMPLETION SIGNAL INDICATES
RESOURCES ASSIGNED TO THE
ACCESS TERMINAL

904
a

l

TRANSMITTING A FORWARD LINK
CONFIRMATION SIGNAL TO THE
ACCESS TERMINAL, THE
FORWARD LINK CONFIRMATION
SIGNAL ENABLES THE ACCESS
TERMINAL TO CONFIRM RECEIPT
OF THE COMPLETION SIGNAL

906
v

FIG. 9



WO 2009/003067 PCT/US2008/068245

10/14
1000 \‘
1010

ACCESS TERMINAL /

—»| REQUESTER
1002 —\ Q
RECEIVER # 1012
1004 -

COMPLETION
DEMOD ™ CONFIRMER

I 1006
Y v

TRANSMITTER «¢—— MODULATOR «—— PROCESSOR

1016 —/ 1014 —/

1008
N\ MEMORY

FIG. 10



WO 2009/003067 PCT/US2008/068245

11/14

1100
N\

1102
BASE STATION

1106 1110
RN o — 1116

Rx ANTENNAS |«+—»] RECEIVER MEMORY

1104
\ T 112 — l I _— 1114

TERMINAL(S)
i _— 1118
108 1124 | RESOURCE
\ N\ ASSIGNER
Tx ANTENNAS [«~— TRANSMITTER
} I — 1120
omuLaron [+

1122 —

FIG. 11



PCT/US2008/068245

WO 2009/003067

12/14

(AR L |

ddanog
vle(q
\
9¢Tl h
10859900 I [ ———— —»| ULNL YA [P powaq  |—» 1088330.1g
sBed X1 —x— dAdY ALNL [~ eled Xd
7 7 WA 7 < 7 7
1S 8¢CI i 08C1 IpSTl 444! 1] 24 B ,PCL| 18D
m v
7 ¢ > =7
10859304 |e—p| K1owdpy 4 Wl AXOURIA || J10SsP200g
7 » S e e 7 7
0LTI & (4x4t ® ° r£%4" & 0€TI
<+ 9 ULNAL HADY [— ™ aossadoag 108839014
108833044 v1e@ XU «—
«— ¥ADY YLNL |[¢e—— ONINXL Bed X1 a
r r =N r r j011d
0971 BpSTl BTl 1441 vicl
A 7 > 7 i
eIsTl epIel nos
41 | Sy vle(q
01ZI —~
44t

<
<
o
Aam



PCT/US2008/068245

WO 2009/003067

13/14

¢1 O

AJOWAIN
orer — |
YAWLL AHL 40 NOLLVIIdXA
AHOAAd AANIV.LIO
ST TVNOIS NOLLVINIIANOD %ﬁwmﬁm NOLLV LS
SINI'T QIVAAH0A V NOLLATAINOD ASVA LADYV.L V OL
UAHLIHM ONININIALAA RS | | oo St TVYNOIS LSANOTH DIAIDAS
NOLLV.LS ASVL LADYV.L AH.L v ONLLVILINI TVNINYAL SSADDV
WOYA TYNDIS NOLLATdINOD MO INANOJINOD NV ONTTIAASNVIL 404
AHL 40 NOISSINSN VY.L VoI TA INANOJINOD TVIIILDATH
ONIAYIINOD HOA
INANOJINOD TVIINLDATH
80€1 7 90€1 _ POET 7
20€1 7

4( 00€1




PCT/US2008/068245

WO 2009/003067

14/14

b1 “OIA

AJOWAIN
011 _
TVNOIS NOLLATdINOD
TVNOIS
AHL 40 LAIIDTH WIIANOD
OL TYNIINYAL SSADDV Hmwmwmm_wﬁwaﬂwm: TVNINYAL SSADDV
AHL SMOTIV LVHL SISOV THL OL NV OL DIAIDAdS TVNOIS
TVNINYAL SSADDV AHL OL TVNSIS NOLLATAINOD LSANOTY AANIV.LIO
TVNOIS NOLLVINIIANOD vV ONIANTS NV ONIZATVNY d04
SINI'T QIVAAIOA INANOJINOD TVIIILDATH
W04 INANOIINOD
V ONLLLIANSN VYL 404 VORI TE
INANOJINOD TVIIILDATH
80¥1 - 90¥1 - POF1 7
W0P1 7

4( 00¥1




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

