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(57) Abstract: Systems and methodologies are described
herein that facilitate various techniques for enhanced
downlink assignment index (DAI) signaling in a multi-
carrier wireless communication system. As described
herein, DAI and/or other indicator signaling transmitted
on a first carrier can be configured to carry information
relating to a number of downlink transmission assign-
ments applied to at least a second carrier, which in some
cases can be disparate from the first carrier. To these
ends, described herein are techniques for cross-carrier
DAI signaling, multiple DAI signaling, aggregate DAI
signaling, and other similar techniques. As additionally
described herein, DAI signaling can be related to down-
link control transmissions and/or downlink data transmis-
sions in connection with respective techniques that can be
applied to the DAI signaling.



WO 2010/141607 A2 W00 0 )00 T 0T N AU

— as fto the applicant's entitlement to claim the priority of Published:
the earlier application (Rule 4.17(iii)) —  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))




WO 2010/141607 PCT/US2010/037097

DOWNLINK ASSIGNMENT INDICATOR DESIGN FOR MULTI-CARRIER
WIRELESS COMMUNICATION

CROSS-REFERENCE
[0001] This application claims the benefit of U.S. Provisional Application Serial
No. 61/183,496, filed June 2, 2009, and entitled “SYSTEMS AND METHODS OF DAI
DESIGN FOR LTE-A TDD SYSTEMS,” the entirety of which is incorporated herein

by reference.

BACKGROUND
L Field
[0002] The present disclosure relates generally to wireless communications, and
more specifically to techniques for managing resource assignments in a multi-carrier

wireless communication environment.

II. Background

[0003] Wireless communication systems are widely deployed to provide various
communication services; for instance, voice, video, packet data, broadcast, and
messaging services can be provided via such wireless communication systems. These
systems can be multiple-access systems that are capable of supporting communication
for multiple terminals by sharing available system resources. Examples of such
multiple-access systems include Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, and Orthogonal Frequency Division Multiple Access (OFDMA)
Systems.

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

(or uplink) refers to the communication link from the terminals to the base stations.
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This communication link can be established via a single-in-single-out (SISO), multiple-
in-signal-out (MISO), or a multiple-in-multiple-out (MIMO) system.

[0005] A MIMO system can support time division duplex (TDD) and frequency
division duplex (FDD) systems. In a TDD system, forward and reverse link
transmissions can be made on a shared frequency region so that the reciprocity principle
can be used to enable estimation of a forward link channel separate from a reverse link
channel. In turn, this can enable an access point to implement transmit beamforming
gain on the forward link when multiple antennas are available at the access point.

[0006] Further, for various TDD systems utilizing orthogonal frequency division
multiplexing (OFDM), a plurality of downlink subframes can generally be associated
with one or more uplink subframes for feedback communication. A group of downlink
subframes assigned to fewer uplink subframes for feedback communication is
conventionally referred to as a bundling window. Thus, a device receiving
transmissions on resources within a bundling window can perform feedback operations
on the designated uplink subframe(s) for the bundling window. One type of feedback
mode for TDD systems is acknowledgment (ACK) / negative acknowledgment (NACK)
messaging, in which case a grouping of downlink subframes can be referred to as an
ACK/NACK bundling window. Downlink transmissions received by the UE within this
ACK/NACK bundling window are acknowledged on the uplink subframe(s). This
bundling window design for wireless signals can result in more efficient utilization of
downlink and uplink signal resources, providing an overall improvement for wireless
communication systems.

[0007] In view of at least the above, it would be desirable to implement
techniques by which bundling windows can be assigned, managed, and/or utilized in a

multi-carrier wireless communication environment in a substantially efficient manner.

SUMMARY
[0008] The following presents a simplified summary of various aspects of the
claimed subject matter in order to provide a basic understanding of such aspects. This
summary is not an extensive overview of all contemplated aspects, and is intended to
neither identify key or critical elements nor delineate the scope of such aspects. Its sole
purpose is to present some concepts of the disclosed aspects in a simplified form as a

prelude to the more detailed description that is presented later.
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[0009] According to an aspect, a method is described herein. The method can
comprise identifying a plurality of carriers configured for communication in a wireless
communication system; determining a number of downlink transmission assignments
associated with one or more first carriers in the plurality of carriers; and configuring, for
communication over at least one or more second carriers in the plurality of carriers, at
least one indication that specifies the number of downlink transmission assignments
associated with at least the one or more first carriers.

[0010] A second aspect described herein relates to a wireless communications
apparatus, which can comprise a memory that stores data relating to a plurality of
carriers configured for communication in a wireless communication system. The
wireless communications apparatus can further comprise a processor configured to
determine a number of downlink transmission assignments associated with one or more
first carriers in the plurality of carriers and to configure, for communication over one or
more second carriers in the plurality of carriers, at least one indication that specifies the
number of downlink transmission assignments associated with at least the one or more
first carriers.

[0011] A third aspect relates to an apparatus, which can comprise means for
identifying a plurality of carriers associated with a wireless communication system, at
least one first carrier in the plurality of carriers, and at least one second carrier in the
plurality of carriers; means for obtaining information relating to a number of downlink
transmission assignments applied to the at least one first carrier; and means for
generating a downlink assignment index (DAI) for transmission on the at least one
second carrier that specifies the number of downlink transmission assignments applied
to the at least one first carrier.

[0012] A fourth aspect described herein relates to a computer program product,
which can include a computer-readable medium that comprises code for causing a
computer to identify a plurality of carriers associated with a wireless communication
system, at least one first carrier in the plurality of carriers, and at least one second
carrier in the plurality of carriers; code for causing a computer to obtain information
relating to a number of downlink transmission assignments applied to the at least one
first carrier; and code for causing a computer to generate a DAI for transmission on the
at least one second carrier that specifies the number of downlink transmission

assignments applied to the at least one first carrier.
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[0013] According to a fifth aspect, a method is described herein, which can
comprise identifying a plurality of carriers configured for communication with a
wireless communication network; obtaining transmission assignment signaling from the
wireless communication network over at least one or more first carriers in the plurality
of carriers; and determining, based on the transmission assignment signaling, a number
of downlink transmission assignments associated with at least one or more second
carriers in the plurality of carriers.

[0014] A sixth aspect described herein relates to a wireless communications
apparatus, which can comprise a memory that stores data relating to a plurality of
carriers configured for communication with a wireless communication network. The
wireless communications apparatus can further comprise a processor configured to
obtain transmission assignment signaling from the wireless communication network
over at least one or more first carriers in the plurality of carriers and to determine, based
on the transmission assignment signaling, a number of downlink transmission
assignments associated with at least one or more second carriers in the plurality of
carriers.

[0015] A seventh aspect relates to an apparatus, which can comprise means for
identifying a plurality of carriers designated for communication with a wireless
communication network, at least one first carrier in the plurality of carriers, and at least
one second carrier in the plurality of carriers; means for obtaining one or more DAIs
from the wireless communication network on the at least one first carrier; and means for
determining a number of downlink transmission assignments applied to the at least one
second carrier based on the one or more DAISs.

[0016] An eighth aspect described herein relates to a computer program product,
which can include a computer-readable medium that comprises code for causing a
computer to identify a plurality of carriers designated for communication with a
wireless communication network, at least one first carrier in the plurality of carriers, and
at least one second carrier in the plurality of carriers; code for causing a computer to
obtain one or more DAIs from the wireless communication network on the at least one
first carrier; and code for causing a computer to determine a number of downlink
transmission assignments applied to the at least one second carrier based on the one or

more DAIs.
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[0017] To the accomplishment of the foregoing and related ends, one or more
aspects of the claimed subject matter comprise the features hereinafter fully described
and particularly pointed out in the claims. The following description and the annexed
drawings set forth in detail certain illustrative aspects of the claimed subject matter.
These aspects are indicative, however, of but a few of the various ways in which the
principles of the claimed subject matter can be employed. Further, the disclosed aspects

are intended to include all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] FIG. 1 is a block diagram of a system that facilitates generation and
processing of downlink assignment indication messaging in a multi-carrier wireless
communication environment in accordance with various aspects.
[0019] FIG. 2 illustrates an example wireless communication system that
facilitates multi-carrier communication in accordance with various aspects.
[0020] FIG. 3 illustrates an example wireless communication environment that
supports feedback for multi-carrier communication in accordance with various aspects.
[0021] FIG. 4 is a block diagram of a system that facilitates cross-carrier and/or
other signaling to support uplink feedback for multi-carrier communication in
accordance with various aspects.
[0022] FIG. 5 illustrates an example downlink assignment index (DAI) design
that can be employed in a wireless communication system.
[0023] FIGS. 6-8 illustrate respective techniques for enhanced DAI design for a
multi-carrier wireless environment in accordance with various aspects described herein.
[0024] FIGS. 9-12 are flow diagrams of respective methods for generating
signaling indicative of downlink transmission assignments made within a multi-carrier
wireless communication environment.
[0025] FIG. 13 is a flow diagram of a method for processing transmission
assignment signaling that includes multi-carrier assignment information.
[0026] FIGS. 14-15 are block diagrams of respective apparatuses that facilitate
generation and processing of downlink assignment indicator signaling in a multi-carrier
wireless communication system.
[0027] FIG. 16 illustrates a wireless multiple-access communication system in

accordance with various aspects set forth herein.
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[0028] FIG. 17 is a block diagram illustrating an example wireless

communication system in which various aspects described herein can function.

DETAILED DESCRIPTION
[0029] Various aspects of the claimed subject matter 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 aspects. It may be evident, however, that such aspect(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 aspects.

2% ¢ 2% ¢

[0030] 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, an integrated circuit, 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).

[0031] Furthermore, various aspects are described herein in connection with a
wireless terminal and/or a base station. A wireless terminal can refer to a device
providing voice and/or data connectivity to a user. A wireless terminal can be
connected to a computing device such as a laptop computer or desktop computer, or it
can be a self contained device such as a personal digital assistant (PDA). A wireless

terminal can also be called a system, a subscriber unit, a subscriber station, mobile

station, mobile, remote station, access point, remote terminal, access terminal, user
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terminal, user agent, user device, or user equipment (UE). A wireless terminal can be a
subscriber station, wireless device, cellular telephone, PCS telephone, 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, or other processing device connected to a wireless modem. A
base station (e.g., access point or Node B) can refer to a device in an access network
that communicates over the air-interface, through one or more sectors, with wireless
terminals. The base station can act as a router between the wireless terminal and the rest
of the access network, which can include an Internet Protocol (IP) network, by
converting received air-interface frames to IP packets. The base station also coordinates
management of attributes for the air interface.

[0032] Moreover, various functions described herein can be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software,
the functions can be stored on or transmitted over as one or more instructions or code on
a computer-readable medium. Computer-readable media includes both computer
storage media and communication media including any medium that facilitates transfer
of a computer program from one place to another. A storage media can be any available
media that can be accessed by a computer. By way of example, and not limitation, such
computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other magnetic storage devices, or any
other medium that can be used to carry or store desired program code in the form of
instructions or data structures and that can be accessed by a computer. Also, any
connection is properly termed a computer-readable medium. For example, if the
software is transmitted from a website, server, or other remote source using a coaxial
cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or wireless
technologies such as infrared, radio, and microwave, then the coaxial cable, fiber optic
cable, twisted pair, DSL, or wireless technologies such as infrared, radio, and
microwave are included in the definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy
disk and blu-ray disc (BD), where disks usually reproduce data magnetically and discs
reproduce data optically with lasers. Combinations of the above should also be included

within the scope of computer-readable media.
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[0033] Various techniques described herein can be used for various wireless
communication systems, such as Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, Orthogonal Frequency Division Multiple Access (OFDMA) systems,
Single Carrier FDMA (SC-FDMA) systems, and other such systems. The terms
“system” and “network” are often used herein interchangeably. A CDMA system can
implement a radio technology such as Universal Terrestrial Radio Access (UTRA),
CDMAZ2000, etc. UTRA includes Wideband-CDMA (W-CDMA) and other variants of
CDMA. Additionally, CDMA2000 covers the 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 that uses E-UTRA, which employs OFDMA on
the downlink and SC-FDMA on the uplink. UTRA, E-UTRA, UMTS, LTE and GSM
are described in documents from an organization named “3rd Generation Partnership
Project” (3GPP). Further, CDMA2000 and UMB are described in documents from an
organization named ‘“3rd Generation Partnership Project 2 (3GPP2).

[0034] Various aspects will be presented in terms of systems that can include a
number of devices, components, modules, and the like. It is to be understood and
appreciated that the various systems can include additional devices, components,
modules, etc. and/or omit some or all of the devices, components, modules ezc.
discussed in connection with the figures. A combination of these approaches can also
be used.

[0035] Referring now to the drawings, Fig. 1 illustrates a system 100 that
facilitates generation and processing of downlink assignment indication messaging in a
multi-carrier wireless communication environment in accordance with various aspects
described herein. As Fig. 1 illustrates, system 100 can include one or more base
stations 110 (also referred to herein as Node Bs or eNBs, cells or network cells, nodes
or network nodes, access points (APs), efc.), which can communicate with one or more
user equipment units (UEs, also referred to herein as access terminals (ATs), mobile or

user stations, mobile devices, mobile terminals, efc.) 120 via respective transceivers
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118. In accordance with one aspect, base station 110 can engage in one or more
downlink (DL, also referred to herein as forward link (FL)) communications to UE 120,
and UE 120 can engage in one or more uplink (UL, also referred to herein as reverse
link (RL)) communications with base station 110. Additionally or alternatively, base
station 110 and/or UE 120 can engage in any suitable communication(s) with each
other, with other devices or entities in system 100, and/or any other suitable entities.
[0036] In accordance with one aspect, in various wireless communication
systems (e.g., TDD systems, etc.), one UL subframe can be associated with multiple DL
subframes. Multiple DL subframes associated with an UL subframe in this manner is
referred to herein and generally in the art as a DL subframe bundling window. For DL
transmissions within the same bundling window, UL feedback, such as
acknowledgement/negative acknowledgement (ACK/NAK) signaling, can be
configured to be fed back in the corresponding UL subframe. In one example,
ACK/NAK signaling can be made in response to and pertain to an expected or received
signal(s), or one or more wireless resources demodulated at UE 120. Examples of
suitable received/expected signals can include a predetermined number of data packets,
a predetermined number of wireless resources (e.g., time-frequency resources, OFDM
symbols, code resources, time frames or subframes, etc.), or the like. Thus, as an
example, a network protocol can configure UE 120 to send an ACK/NAK for a number,
N, of received data packets, or for N DL resource blocks, or after expiration of X
amount of time, or some combination thereof (where X and N are non-negative
integers). If all expected signals or packets are received, UE 120 can send an ACK
feedback signal, and otherwise sends a NAK feedback signal. Alternatively, other types
of feedback can be employed, such as automatic repeat request (ARQ) signaling, hybrid
ARQ (HARQ) signaling, or the like.

[0037] One type of ACK/NAK feedback mode that can be utilized by UE 120 in
an example as provided above is called ACK/NAK bundling, where multiple
ACK/NAKSs within a bundling window are logically bundled into one ACK/NAK (e.g.,
by performing a logical AND operation). Additionally or alternatively, another type of
ACK/NAK feedback that can be utilized by UE 120 is called ACK/NAK multiplexing,
where up to 4 bits of ACK/NAK can be fed back.

[0038] In some cases, it can be appreciated that UE 120 can miss signaling from

base station 110 (e.g., on a Physical Downlink Control Channel (PDCCH) and/or other
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suitable channel or combination of channels) that provides resource grants and/or other
transmission assignment information. Consequently, in cases where UE 120 misses
such signaling, base station 110 and UE 120 can have different interpretations on how
many data transmissions (e.g., Physical Downlink Shared Channel (PDSCH)
transmissions, etc.) are to be performed within the bundling window.

[0039] Accordingly, to resolve and/or alleviate such misalignment, a 2-bit
downlink assignment index (DAI) field can be utilized can be utilized in connection
with various UL downlink control information (DCI) formats and/or DL DCI formats
utilized for transmission of control signaling within system 100. For example, base
station 110 can utilize a DAI field within one or more DL DCI formats to indicate an
accumulative number of DL assignments within a bundling window. Thus, by way of
example, a DAI field corresponding to a first assigned downlink transmission in a
bundling window can indicate one assignment, a DALI field corresponding to a second
downlink transmission in the bundling window can indicate two assignments, and so on.
Additionally or alternatively, base station 110 can utilize a DAI field within one or more
UL DCI formats to indicate a total number of DL assignments within a bundling
window. Thus, by way of example, in the event that » downlink transmissions are
assigned for a bundling window, DALI fields corresponding to each of the » assigned
downlink transmissions can indicate » assignments.

[0040] In accordance with another aspect, it can be appreciated that as a need
exists in a TDD system and/or other suitable wireless communication systems for UE
120 to feed back information on a single UL subframe that corresponds to multiple DL
subframes, UE 120 can in some cases be required to have knowledge of how many DL
transmissions have been scheduled in a given bundling window. Further, it can be
appreciated that there may in some cases not be a guarantee to have any UL control
signaling within a given bundling window. If such signaling is given and UE 120
successfully decodes the signaling, it can be appreciated that base station 110 and UE
120 can be substantially perfectly aligned in terms of the total number of DL
transmissions within the corresponding bundling window. Thus, with the aid of DAIs
provided with DL control signaling, UE 120 can efficiently feedback the corresponding
ACK/NAK information. Alternatively, if UL control PDCCH and/or other control
signaling does not exist, UE 120 can in some cases be required to rely on the DAI field

given within DL control signaling. However, due to the accumulative nature of DAI



WO 2010/141607 PCT/US2010/037097

11

information in DL signaling, the loss of the last DL control signal(s) in a given bundling
window can cause misalignment between base station 110 and UE 120 regarding the
total number of DL data transmissions, making it difficult for efficient ACK/NAK
feedback. It can further be appreciated that with regard to DAI information transmitted
on PDCCH and/or other suitable control channels between base station 110 and UE 120,
transmissions on such control channels can in some cases have a relatively high
tolerable loss rate (e.g., approximately 1%, efc.) as compared to ACK/NAK signaling
and/or other forms of signaling. In view of the above, it would be desirable to
implement improved techniques for improving ACK/NAK performance within a given
bundling window. Further, as further described herein, it would be desirable to
implement techniques by which multiple carriers utilized by a wireless communication
system can be leveraged to enhance DAI transmission and/or processing.

[0041] In view of at least the above, base station 110 and/or UE 120 can operate
in accordance with various aspects as described herein to facilitate enhanced signaling
and processing of DAIs and/or other indicators of the number of transmission
assignments applied to various carriers in a multi-carrier system. For example, base
station 110 can include a carrier analysis module 112 and/or other suitable mechanisms
to identify a plurality of carriers configured for communication in a wireless
communication system. Further, base station 110 can include a transmission
assignment manager 114 and/or other suitable mechanisms to determine a number of
DL transmission assignments associated with one or more first carriers in the plurality
of carriers. In addition, base station 110 can include an assignment signaling generator
116 that can configure, for communication (e.g., via transceiver 118) over at least one or
more second carriers in the plurality of carriers, at least one indication that specifies the
number of DL transmission assignments associated with at least the one or more first
carriers. In one example, the one or more second carriers can be disparate from the one
or more first carriers.

[0042] Correspondingly, UE 120 in system 100 can include a carrier analysis
module 112 that can identify a plurality of carriers configured for communication with
base station 110 and/or any suitable entity associated with a wireless communication
network. UE 120 can further include a transceiver 118 and/or other mechanisms to
obtain transmission assignment signaling from base station 110 over at least one or

more first carriers in the plurality of carriers, based on which a transmission assignment
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analyzer 122 or the like can determine a number of DL transmission assignments
associated with at least one or more second carriers in the plurality of carriers. In one
example, the one or more second carriers can be disparate from the one or more first
carriers. In another example, transmission assignment signaling communicated from
base station 110 to UE 120 can include DL transmission assignments and/or UL
transmission assignments.

[0043] In accordance with one aspect, a number of DL transmission assignments
identified by transmission assignment manager 114 at base station 110 can be a number
of DL transmission assignments associated with one or more first carriers over a
predefined duration in time (e.g., corresponding to a number of subframes and/or any
other suitable time increments). Similarly, transmission assignment analyzer 122 at UE
120 can be utilized to determine, based on signaling from base station 110, a number of
DL transmission assignments associated with one or more second carriers (that are
disparate from one or more first carriers on which the signaling is received) over a
predefined duration in time.

[0044] In accordance with various aspects, base station 110 can signal various
types of DAL signaling and/or other indicator signaling to UE 120 to indicate a number
of transmission assignments associated with a carrier other than that on which the
signaling is provided. For example, base station 110 can utilize cross-carrier DAI
signaling, multiple DAI signaling, aggregate DAI signaling, and/or any other suitable
signaling type(s). Various examples of such signaling types are provided in further
detail herein. It is to be appreciated that, unless explicitly stated otherwise, the
description and claims provided herein are not intended to be limited to any specific
type(s) of signaling that can be conducted by base station 110 and/or processed by UE
120.

[0045] Referring now to Fig. 2, a block diagram of an example system 200 that
facilitates multi-carrier wireless communication in accordance with various aspects is
illustrated. In one example, system 200 can facilitate improved reliability for feedback
signaling pertaining to multi-carrier wireless communication. As a result, system 200
can achieve reduced re-transmission of control or traffic (whether voice or data traffic),
thereby increasing overall wireless communication efficiency.

[0046] As shown in Fig. 2, system 200 can include a base station 110, which

can be communicatively coupled with a UE 120 via a multi-carrier wireless link 210.
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Multi-carrier wireless link 210 can, in turn, include two or more distinct carrier
frequencies. While Fig. 2 depicts four distinct carriers, it should be appreciated that
such illustration is provided merely as an example and is not intended to be construed as
limiting the number of carriers that can be employed in the context of multi-carrier
wireless link 210. In accordance with one aspect, DL and/or UL communication
between base station 110 and UE 120 can be conducted over one or more of the distinct
carriers of multi-carrier wireless link 210. DL signals can be transmitted from base
station 110 to UE 120 and can include, for example, control signals (e.g., PDCCH),
traffic signals (e.g., PDSCH), or the like. Likewise, UL signals transmitted from UE
120 to base station 110 can include control signals (e.g., ACK/NAK, channel feedback,
scheduling requests, sounding reference signals (SRS), ezc.), traffic signals (e.g.,
Physical Uplink Shared Channel (PUSCH) signaling), etc.

[0047] In accordance with another aspect, various UL and DL signals can be
assigned by base station 110 for transmission on any one of the distinct carriers of
multi-carrier wireless link 210, or a group of such distinct carriers. Further, carrier
assignments can be changed over time. As an illustrative example, a set of DL control
signals can be transmitted on a first subset of carriers in one signal time frame (e.g., a
frame, subframe, time slot, subslot, efc.), on a second subset of the carriers in a
subsequent signal time frame, and so on. Feedback signals assigned to the set of DL
control signals can likewise be assigned to a subset of the carriers, which can be the
same subset of carriers employed for the DL control signals or a different subset of the
carriers.

[0048] Because a DL transmission (of control signals or traffic signals) can be
transmitted over multiple carriers by base station 110, it can be appreciated that UE 120
can be configured to monitor multiple carriers in order to determine whether individual
signals corresponding to the DL transmission are received at UE 120. Subsequently,
UL feedback signals can be transmitted by UE 120 in response to the DL transmission.
To assist UE 120 in monitoring and receiving the individual signals of the DL
transmission, base station 110 can transmit a DAI 212 on a first subset of carriers that
provides an indication of a total number of signals of the DL transmission that are
transmitted on at least one additional subset of the carriers. Such a DAI 212 can be a
cross-carrier DAL a set of multiple DAIs, an aggregate DAI, and/or any other form of

signaling suitable to indicate DL transmission assignments on carrier(s) other than those
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on which the DAI is transmitted. Additionally or alternatively, DAI 212 can identify a
total number of signals of a DL transmission that are transmitted on the first subset of
carriers as well, or this information can be transmitted in a separate DAI (not shown).
Accordingly, UE 120 can determine whether DL signals received within a DL bundling
window comprise a complete transmission (e.g., all of the individual signals of the DL
transmission) or an incomplete transmission.

[0049] In addition to the foregoing, DAI 212 can be employed by UE 120 to
coordinate signaling of UL feedback 214 corresponding to DL transmissions within a
given DL bundling window. The manner in which signaling of UL feedback 214 is
performed can be according to a default arrangement (e.g., as specified in a network
standard, efc.), configured by base station 110 on a per-UE or per-cell basis, or the like.
[0050] In accordance with one aspect, DAI 212 can comprise DL signaling
information pertaining to a single carrier, other than a carrier employed by base station
110 to transmit DAI 212 (herein referred to as a DL DAI carrier). In this case, UE 120
can perform ACK/NAK signaling for the single carrier. In one example, such
ACK/NAK signaling can be accomplished with as few as one data bit, e.g., to indicate
that either all transmissions corresponding to DAI 212 on the single carrier have been
received, or have not been received. Alternatively, multiple data bits can be utilized,
e.g., to specify particular received transmissions and/or to specify particular
transmission that were not received.

[0051] In accordance with another aspect, DAI 212 can include DL signaling
information for a plurality of carriers, including the DL DAI carrier, but which also
includes at least one additional carrier. In this case, DAI 212 can specify information
for the plurality of carriers, including one or more signal time slots per carrier (where a
signal time slot can be, e.g., a signal subframe, signal subslot, signal frame or slot, or
other suitable time-based division of a DL signal). Alternatively, a plurality of DAIs
212 can be sent by base station 110 that provide DL signaling information for one or
more of the plurality of carriers, or one or more signal time slots per carrier, or any other
suitable combination of carriers and signal time slots.

[0052] Turning next to Fig. 3, an example system 300 that facilitates multi-
carrier wireless communication in accordance with various aspects is illustrated.
System 300 can comprise a base station 110, which can be coupled with one or more

UEs 120. In addition, base station 110 can include or can be communicatively coupled
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with a node assignment apparatus 302. Node assignment apparatus 302 can be
configured to support multi-carrier wireless communication by, e.g., providing UE(s)
120 with information that indicates respective carriers on which individual DL
transmissions (e.g., associated with one or more UL feedback resources) are assigned
within a DL bundling window. This information can be explicitly signaled by node
assignment apparatus 206, or can be implicitly specified in a network specification (e.g.,
with minimal or no higher layer signaling) and/or in any other suitable manner.

[0053] In one example, node assignment apparatus 302 can comprise a
communication (comm.) interface 304 for communicating with UE(s) 120.
Communication interface 304 can correspond to a transmit-receive chain of base station
110, or can include a separate electronic communication entity configured to utilize or
communicate with this transmit-receive chain. In addition, node assignment apparatus
302 can comprise a memory 312 for storing instructions configured to facilitate multi-
carrier wireless service for UE(s) 120 operating within a wireless network associated
with base station 110, and a data processor 310 for executing modules to implement the
instructions. For example, such modules can include a reference module 314 that forms
a wireless message 316 for associating a set of DL transmissions on a first wireless
carrier to an UL feedback resource. This association can be established with one or
more DAIS, as described herein. Furthermore, node assignment apparatus 302 can
comprise a transmission module 318 that encodes the wireless message onto a control
channel resource of a wireless signal (e.g., control message 320) and transmits the
wireless message on a second wireless carrier to one or more UE(s) 120.

[0054] In accordance with one aspect, wireless message 316 can specify a total
number of wireless carriers over which the set of DL transmissions are sent to UE(s)
120. In one example, wireless message 316 can further specify a total number of DL
transmissions (e.g., independent DL signals) in the set of DL transmissions on
respective carriers of the total number of wireless carriers. Accordingly, UE(s) 120 can
readily track a number of DL transmissions per carrier that are received, thereby
improving coordination between base station 110 and UE(s) 120 and increasing
reliability of feedback signaling transmitted by UE(s) 120.

[0055] In accordance with another aspect, various options can be utilized by
control message 320 to convey information about DL transmissions on carriers other

than (and optionally in addition to) the second wireless carrier (e.g., the carrier
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employed to transmit control message 320). In one example, wireless message 316 can
include a first data field that identifies the first wireless carrier and a second data field
that specifies a total number of DL transmissions that are assigned to an UL feedback
resource and that are transmitted on the first wireless carrier. In another example,
wireless message 316 can be one of a set of wireless messages generated by reference
module 314 and transmitted to UE(s) 120, each of which can specify a total number of
DL transmissions assigned to the UL feedback resource that are transmitted on one
respective subset of the set of wireless carriers. In this case, reference module 314 can
generate different numbers of wireless messages and assign them to different subsets of
the set of wireless carriers. As one example, the set of wireless messages comprises one
wireless message 316 for each wireless carrier of the set of wireless carriers.

[0056] In one example, respective wireless messages 316 can include a cross-
carrier DAI that identifies a total number of DL transmissions for one of the respective
wireless carriers. Alternatively, one or more wireless messages 316 can comprise
multiple DAISs, each specifying a total number of DL transmissions for a different
carrier. As an example of this case, a set of wireless messages can include a number N
of wireless messages (where N is a positive integer and is less than or equal to a number
of the set of wireless carriers M), one for each anchor carrier of the set of wireless
carriers (where the number of anchor carriers is less than or equal to M). At least one of
the set of wireless messages can optionally include multiple DAISs, in effect bundling
DL transmissions of a non-anchor carrier with DL transmissions of a corresponding
anchor carrier. As another alternative, wireless message 316 can include one or more
DALIs that logically bundle DL transmission information for a plurality of wireless
carriers (e.g., with a logical AND operation). In this alternative, reference module 314
can identify within wireless message 316 a total number of DL transmissions on at least
one other wireless carrier in addition to a total number of the set of DL transmissions on
the first wireless carrier. In identifying DL transmissions, wireless message 316 can
employ alternative formats for explicitly or implicitly conveying DL transmission
information. In one instance, a DAI can specify total transmissions within a DL
bundling window. In another instance, a DAI can specify accumulative DL
transmissions over the DL bundling window.

[0057] Depending on an amount of information to be conveyed by wireless

message 316 (e.g., how many DAIs are included, how many carriers are specified, etc.),
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different amounts of data may need to be reserved for this message. This can be
accommodated in a network-wide standard, on a per-cell or per-UE basis, etc.
Accordingly, reference module 314 can generate a number of data bits for wireless
message 316 based on a controlling standard or configuration governing base station
110 and/or any other suitable factors.

[0058] In another example, DL transmissions corresponding to wireless message
316 can include either multi-carrier control or multi-carrier traffic transmissions, or
both. Thus, for instance, a set of DL transmissions as referred to above can comprise
data or voice traffic transmissions involving UE(s) 120 and transmitted at least in part
on the first wireless carrier. In this case, wireless message 316 can be utilized to signal
a total number of DL transmissions in the set of DL transmissions on the first wireless
carrier. As another example, the set of DL transmissions can include control traffic
transmissions involving UE(s) 120 and transmitted on the first wireless carrier. These
control traffic transmissions can optionally pertain to data or voice traffic signals
transmitted on an additional carrier (e.g., the second wireless carrier or a third wireless
carrier). In this case, wireless message 316 can optionally specify only the total number
of DL control transmissions, only the total number of DL voice or data traffic
transmissions on the additional carrier, or both the DL control transmissions and the DL
voice/data traffic transmissions. Whether wireless message 316 pertains to data or voice
traffic transmissions, control traffic transmissions, or both can be specified in a standard
for the wireless network, a cell-specific or UE-specific configuration stored in memory
312, or the like. In one example, reference module 314 can access memory 312 to
retrieve this standard when generating wireless message 316.

[0059] Fig. 4 illustrates a further system 400 that can be deployed in accordance
with various aspects described herein. System 400 can include a UE 120, which can be
wirelessly coupled with a base station 110 via a multi-carrier wireless link. In addition,
UE 120 can include a multi-carrier signal apparatus 402, which can provide improved
feedback signaling based on DAI signals provided by base station 110.

[0060] In one example, multi-carrier signal apparatus 402 can comprise a
communication interface 304 for exchanging wireless signals with base station 110.
Additionally, multi-carrier signal apparatus 306 can comprise a memory 312 for storing
instructions that facilitate multi-carrier wireless communication as well as a data

processor 310 that executes and/or otherwise implements modules to implement these
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instructions. In operation, base station 110 can transmit a wireless message 422 to UE
120. This wireless message 422 can be transmitted on one carrier of the multi-carrier
wireless link and can provide DL bundling window information pertaining to at least a
second carrier of the multi-carrier wireless link. The DL bundling window information
can be specified in one or more DAIs having various formats as described herein.
[0061] In another example, multi-carrier signal apparatus 402 can employ a
filtering module 412 that extracts wireless message 422 from a signal that is received by
communication interface 304 over a first wireless carrier. In addition, a mediation
module 414 can be employed that analyzes wireless message 422 and identifies a
number of transmissions that are assigned to an UL feedback resource and that are to be
received on a second wireless carrier. In this manner, multi-carrier signal apparatus 402
can monitor the second wireless carrier for the specified number of transmissions and
determine whether the number of transmissions has or has not been successfully
received at UE 120.

[0062] In accordance with one aspect, multi-carrier signal apparatus 402 can
comprise a counting module 416 that monitors traffic received by communication
interface 304 on the multi-carrier wireless link, and particularly at least on the second
wireless carrier identified in wireless message 422. Further, counting module 416 can
track and determine a number of received transmissions assigned to the UL feedback
resource that are received at least on the second wireless carrier. This number of
received transmissions can be compared with a number of expected transmissions on the
second wireless carrier as provided by mediation module 414. Multi-carrier signal
apparatus 402 can additionally comprise a timing module 418 that sets a NAK period
for receiving the number of transmissions on the second wireless carrier. As one
illustrative example, the NAK period can be based on a response time for ACK/NAK
signaling 424 included in a network specification, or specified by base station 304. By
way of specific, non-limiting example, the response time can be four subframes such
that a transmission in subframe N must be responded to by UE 302 in subframe N+4.
Alternatively, the NAK period can be any other suitable number of signal time slots.
[0063] In accordance with another aspect, multi-carrier signal apparatus 402
and/or other mechanisms associated with UE 120 can compare a DAI value obtained
from base station 110 (e.g., via wireless message 422) with a detected number of DL

transmissions received from base station 110. Based on this comparison, a layer 3 (L3)
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configured transmission scheme and/or any other suitable transmission scheme utilized
by UE 120 (e.g., bundling, multiplexing, etc.), and the physical layer means of
transmission utilized by UE 120 (e.g., on a Physical Uplink Control Channel (PUCCH),
piggybacking on PUSCH, etc.), UE 120 can provide ACK/NAK signaling 424 to base
station 110 accordingly.

[0064] As further described herein, wireless message 422 can comprise one or
more DAISs respectively providing DL signal information pertaining to one or more
carriers. The size of data fields within respective DAIs can be set by base station 110
and can vary per-UE, per-cell, or per DAI, or can be a standard size established by
network protocols. Thus, in one instance, wireless message 422 can include a number
of data bits suitable to identify each carrier employed for the multi-carrier wireless
communication, each carrier available to base station 110, or each carrier assigned to
UE 120. Alternatively, wireless message 422 can include a number of data bits suitable
to identify a number of carriers employed for the multi-carrier wireless communication,
a number of carriers available to base station 110, or a number of carriers assigned to
UE 120. In yet another case, wireless message 422 can include a number of data bits
suitable to minimize control channel blind decoding based on size matching between an
UL DCI format and a DL DCI format.

[0065] The number of wireless carriers signaled by wireless message 422 (or a
set of such wireless messages) can also vary, and can be configured by base station 110.
In one instance, the number of wireless carriers can be equal to a number of anchor
carriers employed by base station 110. In an alternative instance, the number of
wireless carriers can be equal to or less than a total number of carriers available to base
station 110, or assigned to UE 120 for the multi-carrier wireless communication. Where
multiple carriers are signaled by wireless message 422, a plurality of DAIs can be
employed, one for each carrier, or at least a subset of the DAIs can signal a number of
transmissions on two or more carriers within a DL bundling window. Thus, wireless
message 422 can contain, as one example, separate data fields specifying per-carrier
number of transmissions for each of the number of wireless carriers. Alternatively,
wireless message 422 can contain one or more aggregated data fields specifying a set of
per-carrier numbers of transmissions for a plurality of the number of wireless carriers.
[0066] In accordance with one aspect, multi-carrier signal apparatus 402 can

employ a network configuration or standard to interpret wireless message 314 and a
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DAI(s) included therein. Further, filtering module 412 can obtain a network
configuration identifying a number of wireless carriers, including at least the second
wireless carrier, that are specified in wireless message 422. Additionally, mediation
module 414 can employ the network configuration to identify a per-carrier number of
transmissions assigned to the UL feedback resource for each of the number of wireless
carriers. This aspect can be implemented, for instance, where wireless message 422
comprises a plurality of DAIs specifying numbers of DL transmissions for respective
carriers, or a single DAI that is configured with a logical AND operation to do likewise.
[0067] With reference again to Fig. 1, it can be appreciated that in some wireless
communication implementations, control and data can be configured to always be
delivered on the same carrier. For multi-carrier operation, however, it can be
appreciated that it can be possible for control and data to be transmitted from different
carriers. Signaling performed in this manner, where control (e.g., PDCCH) signaling is
used to direct data (e.g., PDSCH/PUSCH) signaling on at least a different carrier, is
referred to herein and generally in the art as cross-carrier signaling. In one example,
multi-carrier control signaling can be generated using separate coding of DL
assignments and UL grants for each component carrier based on DCI format(s) for
single carrier with an additional carrier indicator field of 0-3 bits. In the case of 0 bits, a
carrier indicator can be omitted. Consequently, it can be appreciated that the carrier
association of UL ACK/NAK in response to a data transmission can have two options:
(1) an UL carrier for UL ACK/NAK and a DL carrier for DL data are always associated,
or (2) an UL carrier for UL ACK/NAK and a DL carrier for DL control are always
associated.

[0068] Based on at least the above discussion, it can be appreciated that the
existence of the DAI in UL assignments can facilitate efficient ACK/NAK feedback for
TDD systems and/or other suitable systems. However, as further noted above, UE 120
can in some cases be configured with multiple component carriers. Thus, in some cases,
the concept of DAI for single-carrier systems can be extended to multi-carrier scenarios,
where instead of indicating the number of DL assignments over the bundling window,
the DAI can indicate the number of DL assignments over multiple carriers (e.g., over
frequency). Accordingly, for TDD systems, two DAIs can be utilized: a time-based
DAI (DAI time), which indicates the total (or accumulative) DL assignments in a given

bundling window, and a frequency-based DAI (DAI _freq) that indicates the total
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number of DL carriers that have at least one DL assignment in the given DL subframe
bundling window. This DAI configuration is illustrated in further detail by diagram 500
in Fig. 5.

[0069] In accordance with various aspects described herein, DAI signaling can
be generated and/or processed within system 100 such that DAI signaling provided on a
given carrier can provide a specific number of DL transmission assignments applied to a
different carrier, thereby further improving DAI design over the techniques illustrated in
diagram 500. It should be appreciated that the various examples provided herein can be
utilized in place of, or complementary to, the {DAI time, DAI freq} structure
illustrated in diagram 500.

[0070] In accordance with one aspect, base station 110 and UE 120 in system
100 can utilize cross-carrier DAI signaling for indicating and processing DL assignment
information corresponding to various carriers. Thus, for example, base station 100 can
configure at least one indication of a number of DL transmission assignments for one or
more carriers to include index information (e.g., a carrier index field (CIF) or the like)
that associates the one or more carriers with the number of DL transmission
assignments with which they are associated. Correspondingly, UE 120 can utilize
transmission assignment analyzer 122 and/or other suitable means to identify one or
more carriers corresponding to transmission assignment signaling via index information,
such as a CIF or the like, provided in the transmission assignment signaling.

[0071] By way of example, cross-carrier DAI signaling can be implemented by
base station 110 and/or UE 120 in the following manner. While the following example
assumes a two-carrier allocation, it should be appreciated that the concepts described
and illustrated herein can be applied for any suitable number of carriers. In one
example, UE 120 can be configured with two component carriers denoted by C1 and
C2, for the following two scenarios: (1) DL data transmission(s) on C1 and one UL
data transmission on C2; and (2) two DL data transmissions in the bundling window on
C1, one DL data transmission in the bundling window on C2, and one UL data
transmission on C2. In scenario (1), it can be appreciated that the DAI field in the DL
control signaling that assigns UL data transmission on C2 is meaningless, as there is no
corresponding DL data transmission on C2. Further, in scenario (2), it can be
appreciated that the DAI field in the DL control signaling that assigns UL transmission

on C2 would be more useful if it was configured to indicate the total number of DL data
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transmissions on C1, instead of that of C2, as there are 2 DL data transmissions on C1
but only one on C2.

[0072] In both of the above scenarios, it can be appreciated that it would be
desirable if the DALI field in the DL signaling that assigns UL data transmission on C2
could also indicate the total number of DL data transmissions in the bundling window
for a different carrier (e.g., such that the DAIs provide cross-carrier indication).
Alternatively, it can be appreciated that other cases of cross-carrier DAI signaling would
similarly be desirable. Accordingly, cross-carrier DAI signaling can be implemented as
follows. In the event that M component carriers are configured for UE 120 (or a

corresponding cell), for each UL or DL component, a CIF can be introduced for DAI
(e.g., CIF_DAI) that has a range of 0 to N bits, where N = ceil(logy(M)). An example of

cross-carrier DAI signaling that can be generated and utilized in this manner is

illustrated by diagram 600 in Fig. 6. It should be appreciated, however that the number
of bits utilized for the CIF_DALI is not required to be ceil(logr(M)) such that the entire

space of M component carriers can be addressed; instead, CIF values can be configured
to apply only to a subset of carriers (e.g., anchor carriers and/or any other suitable
selected group(s) of carriers), respective groups of more than one carrier, and/or any
other suitable CIF-to-carrier mapping.

[0073] By way of a specific illustrative example, a CIF can be a fixed 3-bit field
that facilitates a UE-specific mapping of possible CIF values to respective carriers.
Accordingly, for example, a value of 000 could be utilized to indicate a first carrier, a
value of 001 could be utilized to indicate a second carrier, a value of 010 could be
utilized to indicate the first carrier and the second carrier, and so on. Alternatively, it
should be appreciated that any suitable mapping of CIF configurations to carriers could
be utilized.

[0074] In another example, the number of bits utilized for CIF_DAI can be
chosen by considering the possible size-matching between DL DCI formats and UL
DCI formats such that, e.g., PDCCH blind decoding and/or other suitable decoding
operations can be minimized (e.g., by having the same DL/UL DCI format sizes). For
example, if a DL DCI has L bits and a corresponding UL DCI has L-1 bits before size-
matching, a 1-bit CIF_DAI can be chosen such that no extra zero-padding bits are

necessary. By doing so, it can be appreciated that a tradeoff can be achieved between
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control overhead and flexibility in cross-carrier DAI signaling. In a further example, for
a given number of bits utilized for CIF_DAI, UE 120 can be configured via a radio
resource control (RRC) entity and/or other suitable mechanisms to identify the carrier(s)
addressed by the CIF_DALI. In an additional example, the number of bits utilized for
CIF_DAI can be UE-specific, cell-specific, and/or determined in any suitable uniform
or non-uniform manner throughout system 100.

[0075] In accordance with another aspect, base station 110 can facilitate
signaling indications of DL transmission assignments on multiple carriers by
transmitting multiple DAIs for the multiple carriers in a corresponding UL or DL
assignment. An example of multiple DAI signaling that can be conducted in this
manner is illustrated by diagram 700 in Fig. 7. With regard to base station 110 in
system 100, assignment signaling generator 116 and/or other suitable associated
modules can facilitate multiple DAI signaling by configuring a plurality of indications
to specify numbers of DL transmission assignments associated with respective carriers
in an associated plurality of carriers. Upon generation of such indications, the plurality
of indications can be transmitted by transceiver 118 on one control signal or multiple
(e.g., two or more) control signals. The control signals can be communicated via, e.g.,
PDCCH and/or any other suitable channel(s). In the event that two or more control
signals are utilized, the control signals can be transmitted on one carrier or multiple
(e.g., two or more) carriers.

[0076] Correspondingly, at UE 120, transceiver 118 can be utilized to obtain
transmission assignment signaling provided by base station 110 via one control signal or
multiple control signals (on one or more carriers) as described above. Based on the
transmission assignment signaling, transmission assignment analyzer 122 and/or other
mechanisms associated with UE 120 can determine a plurality of numbers of DL
transmission assignments associated with respective carriers in an associated plurality of
carriers.

[0077] In one example, multiple DAIs can be transmitted by base station 110 for
multiple carriers in a UL or DL assignment in the following manner. For example,
instead of utilizing the {DAI value, CIF_DAI} structure as discussed above for cross-
carrier DAI signaling, base station 110 can transmit N <M DAIs in each UL or DL
assignment, where M is the number of component carriers, in the form

{DAI 1, DAI 2, ..., DAI N} or the like. In accordance with one aspect, the set
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{DAI 1, DAI 2, ..., DAI N} can be individually coded (e.g., coded on a per-indication
basis) or jointly coded.

[0078] In another example, as implied by N <M it can be appreciated that DAIs
need not in all cases be provided for all M component carriers. Instead, in some cases N
carriers can be selected that are associated with, e.g., anchor carriers and/or any other
selection of carriers, which can be equal to or less than M. In a further example, in the
event that DAIs are provided for less than all component carriers assigned to a given UE
120, UE 120 can be operable to map respective DAISs to carriers in various manners.
For example, CIF information can be provided with one or more DAIs. Alternatively,
UE 120 can leverage a set of mappings between a number of DAIs provided in
transmission assignment signaling and the carriers to which the DAIs refer. Such
mappings can be static mappings (e.g., L3-configured static mappings) and/or
constructed in any other suitable manner. In a further example, multiple mappings can
be provided for different numbers of DAISs, such that transmission assignment signaling
with differing numbers of DAIs (e.g., 2 DAIs, 3 DAISs, etc.) can correspond to different
sets of carriers utilized within system 100.

[0079] In accordance with still another aspect, one or more DAI values can be
provided by base station 110 within transmission assignment signaling that cover
multiple carriers in a corresponding UL assignment, such that the DAI signaling is
aggregated over frequency (e.g., multiple carriers) and time (e.g., over a DL subframe
bundling window). An example of aggregated DAI signaling that can be constructed in
this manner is illustrated by diagram 800 in Fig. 8. With regard to base station 110 in
system 100, transmission assignment manager 114 and/or other suitable modules can be
utilized to configure at least one indication (e.g., a DAI) to specify a combined number
of DL transmission assignments associated with one or more first carriers and one or
more second carriers. Correspondingly, at UE 120, transmission assignment analyzer
122 can be utilized to determine a combined number of DL transmission assignments
associated with one or more first carriers and one or more second carriers based on
received transmission assignment signaling. In one non-limiting example case,
transmission assignment signaling provided by base station 110 to UE 120 can include
an indication and/or other information that specifies a number of DL transmission
assignments associated with substantially all carriers in a set of carriers associated with

one or more entities in system 100.



WO 2010/141607 PCT/US2010/037097

25

[0080] In one example, in the event that M component carriers are utilized, base

station 110 can construct K > 1 DAIs, where cach DAI covers My carriers such that

M+ M; + ... +Mg = M. In one example, the respective K DAIs can be statically or
semi-statically partitioned over the M component carriers in any suitable uniform or
non-uniform manner. Thus, by way of illustration, in a 5-carrier system, a first DAI can
correspond to carriers 1 and 2, a second DAI can correspond to carriers 3 and 4, and a
third DAI can correspond to carrier 5. It should be appreciated, however, that any
suitable mapping can be utilized. In another example, for the special case of K =1 as
noted above, a DAI in an UL assignment or DL assignment can indicate the total
number of DL assignments in the DL subframe bundling window over all carriers. In a
further example, aggregated DAL signaling as described above can utilize CIF
information in a similar manner to the cross-carrier DAI signaling illustrated by Fig. 6,
multiple DAIs in a similar manner to that shown by Fig. 7, and/or any other suitable
properties to facilitate the DAI signaling.

[0081] In accordance with a further aspect, as discussed above, a carrier utilized
by UE 120 for UL ACK/NAK feedback can be associated with corresponding DL data
transmission or DL control transmissions (e.g., PDSCH or PDCCH, etc.). As aresult, it
can be appreciated that base station 110 and/or UE 120 can leverage at least two options
with respect to DAI signaling association. In a first example, DAI can be configured to
always count the number of DL data transmissions over a given carrier. Alternatively,
in a second example, DAI can be configured to always count the number of DL control
transmissions over the given carrier, although some DL control may signal DL data
transmissions over different carriers. Thus, in accordance with one aspect, base station
110 can determine at least one of a number of DL control signal transmission
assignments or a number of DL data transmission assignments associated with one or
more carriers such that UE 120 can retrieve such information from transmission
assignment signaling received from base station 110. In one example, an option utilized
for DAI association can be selected by base station 110 and/or UE 120 from the above
options and/or other suitable options via an overarching network specification or other
similar means, cell-specific or UE-specific configuration, and/or in any other suitable

manner.
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[0082] In accordance with an additional aspect, the number of bits utilized for a
DALI can be leveraged to imply the carrier(s) to which the DAI refers. Accordingly, it
can be appreciated that in addition to the payload of the DAI, the number of bits utilized
for the DAI can additionally be utilized by base station 110 and/or UE 120 to facilitate
one or more of the operations described above. In one example, an L3-configured
mapping and/or other suitable means can be utilized to map respective DAI bit sizes to
corresponding carriers, in a similar manner to that described for leveraging of a number
of DAIs with respect to Fig. 7 above.

[0083] Referring now to Figs. 9-13, various methodologies that can be
performed in accordance with various aspects set forth herein 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 aspects,
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 may be required to
implement a methodology in accordance with one or more aspects.

[0084] With reference to Fig. 9, illustrated is a first methodology 900 for
generating signaling indicative of downlink transmission assignments made within a
multi-carrier wireless communication environment. It is to be appreciated that
methodology 900 can be performed by, for example, a base station (e.g., base station
110) and/or any other appropriate network entity. Methodology 900 begins at block
902, wherein a plurality of carriers configured for communication in a wireless
communication system is identified (e.g., by a carrier analysis module 112). At block
904, a number of DL transmission assignments associated with one or more first carriers
in the plurality of carriers is determined (e.g., by a transmission assignment manager
114). At block 906, at least one indication is configured (e.g., by an assignment
signaling generator 116) for communication over at least one second carriers in the
plurality of carriers that specifies the number of DL transmission assignments
associated with at least the one or more first carriers.

[0085] Fig. 10 illustrates a second methodology 1000 for generating signaling

indicative of downlink transmission assignments made within a multi-carrier wireless
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communication environment. It is to be appreciated that methodology 1000 can be
performed by, for example, an eNB and/or any other appropriate network entity.
Methodology 1000 begins at block 1002, wherein a plurality of carriers configured for
communication in a wireless communication system is identified. At block 1004, a
number of DL transmission assignments associated with one or more first carriers in the
plurality of carriers is determined. At block 1006, at least one indication is configured
that specifies the number of DL transmission assignments associated with at least the
one or more first carriers and index information that associates the one or more first
carriers with the number of DL transmission assignments associated with the one or
more first carriers.

[0086] Turning now to Fig. 11, a third methodology 1100 for generating
signaling indicative of downlink transmission assignments made within a multi-carrier
wireless communication environment. Methodology 1100 can be performed by, for
example, a network cell and/or any other appropriate network entity. Methodology
1100 begins at block 1102, wherein a plurality of carriers configured for communication
in a wireless communication system is identified. At block 1104, numbers of DL
transmission assignments are determined that are associated with respective carriers in
the plurality of carriers that include one or more first carriers. At block 1106, a plurality
of indications is configured that specify the numbers of DL transmission assignments
associated with the respective carriers in the plurality of carriers.

[0087] Fig. 12 illustrates a fourth methodology 1200 for generating signaling
indicative of downlink transmission assignments made within a multi-carrier wireless
communication environment. Methodology 1200 can be performed by, for example, a
base station and/or any other appropriate network entity. Methodology 1200 begins at
block 1202, wherein a plurality of carriers configured for communication in a wireless
communication system is identified. At block 1204, an indication is configured that
specifies a number of DL transmission assignments associated with substantially all
carriers in the plurality of carriers.

[0088] Turning to Fig. 13, a methodology 1300 for processing transmission
assignment signaling that includes multi-carrier assignment information is illustrated.
Methodology 1300 can be performed by, for example, a UE (e.g., UE 120) and/or any
other suitable network entity. Methodology 1300 begins at block 1302, wherein a

plurality of carriers configured for communication with a wireless communication
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network is identified (e.g., via a carrier analysis module 112). At block 1304,
transmission assignment signaling is obtained from the wireless communication
network (e.g., via a transceiver 118) over at least one or more first carriers in the
plurality of carriers. At block 1306, a number of DL transmission assignments
associated with at least one or more second carriers in the plurality of carriers is
determined (e.g., by a transmission assignment analyzer 122) based on the transmission
assignment signaling.

[0089] Referring next to Figs. 14-15, respective apparatuses 1400-1500 that can
be implemented in accordance with various aspects herein are illustrated. It is to be
appreciated that apparatuses 1400-1500 are represented as including functional blocks,
which can be functional blocks that represent functions implemented by a processor,
software, or combination thereof (e.g., firmware).

[0090] With reference first to Fig. 14, a first apparatus 1400 that facilitates
generation and processing of downlink assignment indicator signaling in a multi-carrier
wireless communication system is illustrated. Apparatus 1400 can be implemented by a
base station (e.g., base station 110) and/or any other suitable network entity and can
include a module 1402 for identifying a plurality of carriers associated with a wireless
communication system, at least one first carrier in the plurality of carriers, and at least
one second carrier in the plurality of carriers; a module 1404 for obtaining information
relating to a number of DL transmission assignments applied to the at least one first
carrier; and a module 1406 for generating a DAI for transmission on the at least one
second carrier that specifies the number of DL transmission assignments applied to the
at least one first carrier.

[0091] Fig. 15 illustrates a second apparatus 1500 that facilitates generation and
processing of downlink assignment indicator signaling in a multi-carrier wireless
communication system. Apparatus 1500 can be implemented by a mobile terminal
(e.g., UE 120) and/or any other suitable network entity and can include a module 1502
for identifying a plurality of carriers designated for communication with a wireless
communication network, at least one first carrier in the plurality of carriers, and at least
one second carrier in the plurality of carriers; a module 1504 for obtaining one or more
DAISs from the wireless communication network on the at least one first carrier; and a
module 1506 for determining a number of DL transmission assignments applied to the

at least one second carrier based on the one or more DAIs.
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[0092] Referring now to Fig. 16, an illustration of a wireless multiple-access
communication system is provided in accordance with various aspects. In one example,
an access point 1600 (AP) includes multiple antenna groups. As illustrated in Fig. 16,
one antenna group can include antennas 1604 and 1606, another can include antennas
1608 and 1610, and another can include antennas 1612 and 1614. While only two
antennas are shown in Fig. 16 for each antenna group, it should be appreciated that
more or fewer antennas may be utilized for each antenna group. In another example, an
access terminal 1616 can be in communication with antennas 1612 and 1614, where
antennas 1612 and 1614 transmit information to access terminal 1616 over forward link
1620 and receive information from access terminal 1616 over reverse link 1618.
Additionally and/or alternatively, access terminal 1622 can be in communication with
antennas 1606 and 1608, where antennas 1606 and 1608 transmit information to access
terminal 1622 over forward link 1626 and receive information from access terminal
1622 over reverse link 1624. In a frequency division duplex system, communication
links 1618, 1620, 1624 and 1626 can use different frequency for communication. For
example, forward link 1620 may use a different frequency then that used by reverse link
1618.

[0093] Each group of antennas and/or the area in which they are designed to
communicate can be referred to as a sector of the access point. In accordance with one
aspect, antenna groups can be designed to communicate to access terminals in a sector
of areas covered by access point 1600. In communication over forward links 1620 and
1626, the transmitting antennas of access point 1600 can utilize beamforming in order to
improve the signal-to-noise ratio of forward links for the different access terminals 1616
and 1622. Also, an access point using beamforming to transmit to access terminals
scattered randomly through its coverage causes less interference to access terminals in
neighboring cells than an access point transmitting through a single antenna to all its
access terminals.

[0094] An access point, e.g., access point 1600, can be a fixed station used for
communicating with terminals and can also be referred to as a base station, an eNB, an
access network, and/or other suitable terminology. In addition, an access terminal, e.g.,
an access terminal 1616 or 1622, can also be referred to as a mobile terminal, user
equipment, a wireless communication device, a terminal, a wireless terminal, and/or

other appropriate terminology.
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[0095] Referring now to Fig. 17, a block diagram illustrating an example
wireless communication system 1700 in which various aspects described herein can
function is provided. In one example, system 1700 is a multiple-input multiple-output
(MIMO) system that includes a transmitter system 1710 and a receiver system 1750. It
should be appreciated, however, that transmitter system 1710 and/or receiver system
1750 could also be applied to a multi-input single-output system wherein, for example,
multiple transmit antennas (e.g., on a base station), can transmit one or more symbol
streams to a single antenna device (e.g., a mobile station). Additionally, it should be
appreciated that aspects of transmitter system 1710 and/or receiver system 1750
described herein could be utilized in connection with a single output to single input
antenna system.

[0096] In accordance with one aspect, traffic data for a number of data streams
are provided at transmitter system 1710 from a data source 1712 to a transmit (TX) data
processor 1717. In one example, each data stream can then be transmitted via a
respective transmit antenna 1724. Additionally, TX data processor 1714 can format,
encode, and interleave traffic data for each data stream based on a particular coding
scheme selected for each respective data stream in order to provide coded data. In one
example, the coded data for each data stream can then be multiplexed with pilot data
using OFDM techniques. The pilot data can be, for example, a known data pattern that
is processed in a known manner. Further, the pilot data can be used at receiver system
1750 to estimate channel response. Back at transmitter system 1710, 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., BPSK, QSPK, M-PSK, or M-QAM) selected
for each respective data stream in order to provide modulation symbols. In one
example, data rate, coding, and modulation for each data stream can be determined by
instructions performed on and/or provided by processor 1730.

[0097] Next, modulation symbols for all data streams can be provided to a TX
MIMO processor 1720, which can further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 1720 can then provides Ny modulation symbol streams
to Ny transceivers 1722a through 1722t. In one example, each transceiver 1722 can
receive and process a respective symbol stream to provide one or more analog signals.
Each transceiver 1722 can then further condition (e.g., amplify, filter, and upconvert)

the analog signals to provide a modulated signal suitable for transmission over a MIMO
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channel. Accordingly, Nr modulated signals from transceivers 1722a through 1722t can
then be transmitted from Ny antennas 1724a through 1724t, respectively.

[0098] In accordance with another aspect, the transmitted modulated signals can
be received at receiver system 1750 by Ng antennas 1752a through 1752r. The received
signal from each antenna 1752 can then be provided to respective transceivers 1754. In
one example, each transceiver 1754 can condition (e.g., filter, amplify, and
downconvert) a respective received signal, digitize the conditioned signal to provide

samples, and then processes the samples to provide a corresponding “received” symbol

stream. An RX MIMO/data processor 1760 can then receive and process the Ny
received symbol streams from Ny transceivers 1754 based on a particular receiver

processing technique to provide Ny “detected” symbol streams. In one example, each
detected symbol stream can include symbols that are estimates of the modulation
symbols transmitted for the corresponding data stream. RX processor 1760 can then
process cach symbol stream at least in part by demodulating, deinterleaving, and
decoding each detected symbol stream to recover traffic data for a corresponding data
stream. Thus, the processing by RX processor 1760 can be complementary to that
performed by TX MIMO processor 1720 and TX data processor 1714 at transmitter
system 1710. RX processor 1760 can additionally provide processed symbol streams to
a data sink 1764.

[0099] In accordance with one aspect, the channel response estimate generated
by RX processor 1760 can be used to perform space/time processing at the receiver,
adjust power levels, change modulation rates or schemes, and/or other appropriate
actions. Additionally, RX processor 1760 can further estimate channel characteristics
such as, for example, signal-to-noise-and-interference ratios (SNRs) of the detected
symbol streams. RX processor 1760 can then provide estimated channel characteristics
to a processor 1770. In one example, RX processor 1760 and/or processor 1770 can
further derive an estimate of the “operating” SNR for the system. Processor 1770 can
then provide channel state information (CSI), which can comprise information regarding
the communication link and/or the received data stream. This information can include,
for example, the operating SNR. The CSI can then be processed by a TX data processor
1718, modulated by a modulator 1780, conditioned by transceivers 1754a through

1754r, and transmitted back to transmitter system 1710. In addition, a data source 1716
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at receiver system 1750 can provide additional data to be processed by TX data
processor 1718.

[00100] Back at transmitter system 1710, the modulated signals from receiver
system 1750 can then be received by antennas 1724, conditioned by transceivers 1722,
demodulated by a demodulator 1740, and processed by a RX data processor 1742 to
recover the CSI reported by receiver system 1750. In one example, the reported CSI
can then be provided to processor 1730 and used to determine data rates as well as
coding and modulation schemes to be used for one or more data streams. The
determined coding and modulation schemes can then be provided to transceivers 1722
for quantization and/or use in later transmissions to receiver system 1750. Additionally
and/or alternatively, the reported CSI can be used by processor 1730 to generate various
controls for TX data processor 1714 and TX MIMO processor 1720. In another
example, CSI and/or other information processed by RX data processor 1742 can be
provided to a data sink 1744.

[00101] In one example, processor 1730 at transmitter system 1710 and processor
1770 at receiver system 1750 direct operation at their respective systems. Additionally,
memory 1732 at transmitter system 1710 and memory 1772 at receiver system 1750 can
provide storage for program codes and data used by processors 1730 and 1770,
respectively. Further, at receiver system 1750, various processing techniques can be
used to process the Ny received signals to detect the Ny transmitted symbol streams.
These receiver processing techniques can include spatial and space-time receiver
processing techniques, which can also be referred to as equalization techniques, and/or
“successive nulling/equalization and interference cancellation” receiver processing
techniques, which can also be referred to as “successive interference cancellation” or
“successive cancellation” receiver processing techniques.

[00102] It is to be understood that the aspects described herein can be
implemented by hardware, software, firmware, middleware, microcode, or any
combination thercof. When the systems and/or methods 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 program statements. A code segment can be coupled to another code segment or a
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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, etc.

[00103] 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.

[00104] What has been described above includes examples of one or more
aspects. It is, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the aforementioned aspects,
but one of ordinary skill in the art can recognize that many further combinations and
permutations of various aspects are possible. Accordingly, the described aspects 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. Furthermore, the term
“or” as used in either the detailed description or the claims is meant to be a “non-

exclusive or.”

[00105] What is claimed is:
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CLAIMS

1. A method, comprising:

identifying a plurality of carriers configured for communication in a wireless
communication system;

determining a number of downlink transmission assignments associated with
one or more first carriers in the plurality of carriers; and

configuring, for communication over at least one or more second carriers in the
plurality of carriers, at least one indication that specifies the number of downlink

transmission assignments associated with at least the one or more first carriers.

2. The method of claim 1, wherein the one or more second carriers are

disparate from the one or more first carriers.

3. The method of claim 1, wherein the at least one indication comprises

downlink assignment index (DAI) signaling.

4. The method of claim 1, wherein the configuring comprises configuring
the at least one indication to include index information that associates the one or more
first carriers with the number of downlink transmission assignments associated with the

one or more first carriers.

5. The method of claim 4, wherein the index information comprises a

carrier index field (CIF).

6. The method of claim 1, wherein the configuring comprises configuring
the at least one indication to specify one or more of a total number of downlink
transmission assignments associated with at least the one or more first carriers or an
accumulative number of downlink transmission assignments associated with at least the

one or more first carriers.

7. The method of claim 1, wherein the configuring comprises configuring

the at least one indication to specify a combined number of downlink transmission
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assignments associated with the one or more first carriers and the one or more second

carriers.

8. The method of claim 1, further comprising transmitting the at least one
indication via at least one of a downlink transmission assignment or an uplink

transmission assignment.

9. The method of claim 1, wherein the configuring comprises configuring a
plurality of indications to specify numbers of downlink transmission assignments
associated with respective carriers in the plurality of carriers, and wherein the respective

carriers include the one or more first carriers.

10.  The method of claim 9, further comprising transmitting the plurality of

indications via at least one control signal.

11. The method of claim 10, wherein the configuring further comprises
coding the plurality of indications for transmission on the at least one control signal

using at least one of per-indication coding or joint coding.

12. The method of claim 1, wherein the configuring comprises configuring
the at least one indication to specify a number of downlink transmission assignments

associated with substantially all carriers in the plurality of carriers.

13.  The method of claim 1, wherein the determining comprises determining
at least one of a number of downlink control signal transmission assignments associated
with the one or more first carriers or a number of downlink data transmission

assignments associated with the one or more first carriers.

14. A wireless communications apparatus, comprising:

a memory that stores data relating to a plurality of carriers configured for
communication in a wireless communication system; and

a processor configured to determine a number of downlink transmission

assignments associated with one or more first carriers in the plurality of carriers and to
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configure, for communication over one or more second carriers in the plurality of
carriers, at least one indication that specifies the number of downlink transmission

assignments associated with at least the one or more first carriers.

15.  The wireless communications apparatus of claim 14, wherein the one or

more second carriers are disparate from the one or more first carriers.

16.  The wireless communications apparatus of claim 14, wherein the
processor is further configured to configure the at least one indication to include index
information that associates the one or more first carriers with the number of downlink

transmission assignments associated with the one or more first carriers.

17.  The wireless communications apparatus of claim 14, wherein the
processor is further configured to configure the at least one indication to specify a
combined number of downlink transmission assignments associated with the one or

more first carriers and the one or more second carriers.

18.  The wireless communications apparatus of claim 14, wherein the
processor is further configured to configure a plurality of indications to specify numbers
of downlink transmission assignments associated with respective carriers in the plurality

of carriers, and wherein the respective carriers include the one or more first carriers.

19.  An apparatus, comprising:

means for identifying a plurality of carriers associated with a wireless
communication system, at least one first carrier in the plurality of carriers, and at least
one second carrier in the plurality of carriers;

means for obtaining information relating to a number of downlink transmission
assignments applied to the at least one first carrier; and

means for generating a downlink assignment index (DAI) for transmission on
the at least one second carrier that specifies the number of downlink transmission

assignments applied to the at least one first carrier.
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20. The apparatus of claim 19, wherein the at least one first carrier is

disparate from the at least one second carrier.

21. The apparatus of claim 19, wherein the means for generating comprises
means for associating a carrier index field (CIF) that identifies the at least one first

carrier with the DAI.

22. The apparatus of claim 19, wherein the means for generating comprises
means for generating a DAI that specifies a combined number of downlink transmission

assignments applied to the at least one first carrier and the at least one second carrier.

23. The apparatus of claim 19, wherein the means for generating comprises
means for generating a plurality of DAISs that specify respective numbers of downlink
transmission assignments applied to respectively corresponding sets of one or more

carriers in the plurality of carriers.

24. A computer program product, comprising:
a computer-readable medium, comprising:

code for causing a computer to identify a plurality of carriers associated
with a wireless communication system, at least one first carrier in the plurality of
carriers, and at least one second carrier in the plurality of carriers;

code for causing a computer to obtain information relating to a number
of downlink transmission assignments applied to the at least one first carrier; and

code for causing a computer to generate a downlink assignment index
(DAI) for transmission on the at least one second carrier that specifies the
number of downlink transmission assignments applied to the at least one first

carrier.

25. The computer program product of claim 24, wherein the at least one first

carrier is disparate from the at least one second carrier.

26. A method, comprising:
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identifying a plurality of carriers configured for communication with a wireless
communication network;

obtaining transmission assignment signaling from the wireless communication
network over at least one or more first carriers in the plurality of carriers; and

determining, based on the transmission assignment signaling, a number of
downlink transmission assignments associated with at least one or more second carriers

in the plurality of carriers.

27. The method of claim 26, wherein the one or more second carriers are

disparate from the one or more first carriers.

28.  The method of claim 26, wherein the determining comprises determining
the number of downlink transmission assignments associated with at least the one or
more second carriers based on downlink assignment index (DAI) signaling provided in

the transmission assignment signaling.

29.  The method of claim 26, wherein the determining comprises identifying
the one or more second carriers via index information provided in the transmission

assignment signaling.

30.  The method of claim 29, wherein the index information comprises a

carrier index field (CIF).

31.  The method of claim 26, wherein the determining comprises determining
one or more of a total number of downlink transmission assignments associated with at
least the one or more second carriers or an accumulative number of downlink

transmission assignments associated with at least the one or more second carriers.

32.  The method of claim 26, wherein the determining comprises determining
a combined number of downlink transmission assignments associated with the one or
more first carriers and the one or more second carriers based on the transmission

assignment signaling.
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33.  The method of claim 26, wherein the transmission assignment signaling
comprises at least one of a downlink transmission assignment or an uplink transmission

assignment.

34.  The method of claim 26, wherein determining comprises determining,
based on the transmission assignment signaling, a plurality of numbers of downlink
transmission assignments associated with respective carriers in the plurality of carriers,

and wherein the respective carriers include the one or more second carriers.

35.  The method of claim 34, wherein the obtaining comprises obtaining at

least one control signal that includes the transmission assignment signaling.

36.  The method of claim 35, wherein the plurality of numbers of downlink
transmission assignments are encoded on the at least one control signal via at least one

of individual coding or joint coding.

37.  The method of claim 26, wherein the determining comprises determining
a number of downlink transmission assignments associated with substantially all

carriers in the plurality of carriers based on the transmission assignment signaling.

38.  The method of claim 26, wherein the determining comprises determining
at least one of a number of downlink control signal transmission assignments or a
number of downlink data transmission assignments associated with the one or more

second carriers based on the transmission assignment signaling.

39. A wireless communications apparatus, comprising:

a memory that stores data relating to a plurality of carriers configured for
communication with a wireless communication network; and

a processor configured to obtain transmission assignment signaling from the
wireless communication network over at least one or more first carriers in the plurality
of carriers and to determine, based on the transmission assignment signaling, a number
of downlink transmission assignments associated with at least one or more second

carriers in the plurality of carriers.
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40.  The wireless communications apparatus of claim 39, wherein the one or

more second carriers are disparate from the one or more first carriers.

41.  The wireless communications apparatus of claim 39, wherein the
processor is further configured to identify the one or more second carriers via index

information provided in the transmission assignment signaling.

42.  The wireless communications apparatus of claim 39, wherein the
processor is further configured to determine a combined number of downlink
transmission assignments associated with the one or more first carriers and the one or

more second carriers based on the transmission assignment signaling.

43.  The wireless communications apparatus of claim 39, wherein the
processor is further configured to determine, based on the transmission assignment
signaling, a plurality of numbers of downlink transmission assignments associated with
respective carriers in the plurality of carriers, and wherein the respective carriers include

the one or more second carriers.

44.  An apparatus, comprising:

means for identifying a plurality of carriers designated for communication with a
wireless communication network, at least one first carrier in the plurality of carriers, and
at least one second carrier in the plurality of carriers;

means for obtaining one or more downlink assignment indexes (DAIls) from the
wireless communication network on the at least one first carrier; and

means for determining a number of downlink transmission assignments applied

to the at least one second carrier based on the one or more DAIs.

45. The apparatus of claim 44, wherein the at least one first carrier is

disparate from the at least one second carrier.

46. The apparatus of claim 44, wherein the means for determining

comprises:
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means for identifying a carrier index field (CIF) in the one or more DAIs; and

means for identifying the at least one second carrier based on the CIF.

47.  The apparatus of claim 44, wherein the means for determining comprises
means for determining a combined number of downlink transmission assignments
applied to the at least one first carrier and the at least one second carrier based on the

one or more DAIS.

48. The apparatus of claim 44, wherein:

the means for obtaining comprises means for obtaining a plurality of DAISs; and

the means for determining comprises means for identifying respective numbers
of downlink transmission assignments from respective DAISs in the plurality of DAIs
that are applied to respective carriers in the plurality of carriers that include the at least

one second carrier.

49. A computer program product, comprising;:
a computer-readable medium, comprising:

code for causing a computer to identify a plurality of carriers designated
for communication with a wireless communication network, at least one first
carrier in the plurality of carriers, and at least one second carrier in the plurality
of carriers that is disparate from the at least one first carrier;

code for causing a computer to obtain one or more downlink assignment
indexes (DAIs) from the wireless communication network on the at least one
first carrier; and

code for causing a computer to determine a number of downlink
transmission assignments applied to the at least one second carrier based on the

one or more DAIS.

50. The computer program product of claim 49, wherein the at least one first

carrier is disparate from the at least one second carrier.
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MR AL S 0 BC AR I ELBERH P ids 22> B 10 22 20— AN s AN 3 380 IRl A ok i
BAED AR, g R e € 5 20 Pd — A A5 BRI M BER AL S
LR ¢

[0012]  ZH =AMy 5l o Fh e, FOnT LLALH - PURIREE, F T35 5 Jo 2l 5 RS %
BRI 22 AN Pk 2 AN B 1 22 > — AN B UL R TR 2 N P I D A
B SRAFTL, 345 5 R ik 22 /b — AN B 3 M AT B AR 0 e 1 B A
RIE B s BURE s, T A2 M ATBERS 2R 51 (DAT) AAEPTIR 2220 — A3 30
EREAT AR S, IR DAT 455 NI T Pnid 28 /b — N30 — s ) M AT BE R AL S o e (O 20
[0013]  ASCHTIRIK S PUAS Jr S0 S — Rt SEHURE 3 ity T LA T SEHL RT3 97 ot
AU B S DU, T T SEL U 5 o235 R G ORI 1 24> 3
I 2 AN P 1R 22 20— AN B B AT IR 2 A B K D AN B AR IR AR
f, F AL SR A 5 W 1 BInd 28 20— N5 80 0 I A B B A i 2 T 1 K AT DR 1
15 B s DUSAE AR, F T8 TS A i DAT DAZE ik 22 /b —AN 58 3800k b A% %, JiTik DAL
88 NI P 28 /N3 — B N AT B AL ey 20 FE (1 o

[0014] AR ANy 5 AR SCHEIR T —Fh ik, FonT LA S - YU e B 155 T2 15 M
2% (MBS 1) 22 AN AEPTIR 2 AP (D DA 3 B NPT o215 ™
AL S JF LA TP il 2, 8 5 Prid 2 A8 Boh i 20— 5l
A BRI AT HE B A% o 0 BC PR B

[0015] AL ISR NN T G600 M PG S5 3, JnT URLAE F T 17 fift Bcdls 1) A7 i
o Pt Bt B e B T 5 O SR P 48 (R A (1 2 N3 0% Prid Jo 2l A5 e ik vl
CARL B AL BE 25, FEAIC E AEPTR 2 A B I 22> — D AN S — 3 B Wik e
{5 M8 PRAAL S 0 B A 2 T B TP AL 70 I 2, #0E 5 ik 2 A 3rb i 22 20—
AN AN G BT IR AT BE A% i o0 S )

[0016]  ZH-EAN S o Fh e, FonT DLALd - PUsIREE, U6 e 1 1 5 o gadifs
90 2% (R LA 1) 22 A 28008 BT 22 AN e P IR 22 20— AN SR — B LU T ik 2 A 3 b 1 22 /b
AN AR RS, H AR TR 2D AN B E NPT IR TG A M 2 R A A
22 A DAT ; AR sE AL, J 125 TPk — AN s A DAT, #fse N T Rmid 20— A5
BB AT HE AL A 70 G R AR



ON 102449971 A i B B 3/18 i

[0017]  ARSCHTIRIN S )\AS 5 S0 S — Rt SEHURE 3 ity T LA T SEHL RT3 97 ot
AP SEHURT A A 4 OIS, F AT SEHL OIS S 5 Jo Rt A 9 4% (1 T4 11
LA PR 2B B> B LR R 2 AP I RSN 3
B s RAFACHD, H AL SN Pridk 22 /b — AN 58— B B MBI B4R P 2% 3R A5 — 4> B
Z A DAT ;s LU R e A0, F v SO LR ik — > 52 A DAT, 85 B 1+ Prid 222> —
ANER BB N AT ERR AR 0 e

[0018] iy T ST IA LA RAT R H I, BresRIK 80— s AN AL R 3P e 8%
T I F HAEBOR SR AR )45 HH IR o DA AR S NTBES Pl 20 e e 3k 17 P 5K g 328
(RIRELE 7= Ty S o (ERIR L5 SN AR T AT AN i 5 1) 2 AR Jst B ) 48 g 2
(K /NER I o AN, BT JT 5 S R G AT IR L 5 S E A I 20 5.

Bf 1152 AR

[0019] & 1 J2ARH & A5 S MIAE 2 4k Jo 4t 7 58 i A B T = A R A BN AT BE %
[ ERSN I e APy S

[0020] ] 2 7 HE T AR &N 5 S AT BT 22 BT R IR TCZR AR R4

[0021] & 3 7 TR &N 5 SIS 2 O AR IR R B R s 8 1 e 4 A A
[0022] P& 4 RARIE AT EHAE B TSR / sl eAE A DU R 2 A AE 1 AT RE
B S R G TTHEE

[0023] & 5 /s T AT DAAE C RIS R H A s AT RS e & 5| (DAD) it
[0024] ¥ 6-8 Z3 v th T ARHE A SCHTIR AN 7 I T 2 2 JC S A B K 19 5 8 DAT 1%
RE %N

[0025] & 9-12 @onth T T AL iR 7R 2 B 0 St A5 FREE T Pl 1K) S AT HE K AL 4 20
[ R S A BRI MW EH S8

[0026] ¥ 13 J&H T Kb #0452 B0 7 iAs S AL 4 2 B As 2 1 5 & i R2 B

[0027] & 14-15 J& A7 Bh 775 2 3 LRI R g b = AR FUAG# R AT8E RS 2 ic P s 1515
A AN ) TTHE ]

[0028] & 16 7 T AR A SR 57 LI TE 4 2 Bl S R 4c.

[0020] & 17 J&n] DAZE A Is AT AR ST IR 4 7 E s M o4 1845 R iEE

BIRLET N

[0030]  HILAEZ 7% It BRI T 2SR 1) AU 8 A U5 58 A6 I PR AR TR R B B bric dn 245
AARRITEE o AELL MR, D 7 U H K, Hid T R B AR 40y DU o — el
ANTTEENEMIRI B AR o« SR1MT, RARBOAT IXLE B ARG 7t m LA I 485 5. e e sk,
B 2 R SR AN o A HE I S DUERlE — s A4~ %

[0031] G A FHAR AR IR, AR “JPE 7L B R A AR fR o v S LA DGR 52
A, FCE AT DO R [ 1F A2 & A, thmT DO AT o . i, B AFmT LLE,
EIFABR T AL PG FIs AT I HERE B L X B T AT RE P L SRAT I Z R VR PP A/
SNl 28R, TR s AT N R P AT S e g AR T O A — A el
ANEBAE AT LA AT P (AN REREAT / BERRE Y, I HLAR AT B+ — BT SEHL BT / 51
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AT EECEZ SIFHENLZ . 7ok, 0T CLNAAAE T 2 R8s 45 7 1 2 Bl vk S L] 3247
SR PAT X LG A o XA T LR B — AN e AN B A (i, ok B 5 A R
G A R G A 1 5 AN A AT A B R AL IR s, A/ BROR B FE T DRI ) 1
¢ b E S 5 AL RE AT B A LS ) G Tl AR/ B R R AT 18
fFo

[0032]  JEAh, AHUESE & ICL Ll / R R A TR . L& nl LU $e T )
FH P BEAEE SR/ s E B W A . IO i vl UE R BIE Wi LSl & 5
MLV 55 7%, B L mT DS i A N BCBhEE (PDA) 1 AL S e f o Jo ke euiid m LA
FRAE RS8P 500 H P 3l 2 8l il B8 2 2 e RE sty B N i G R 28 i L 2 N 23y«
&ty P ARER P B e H P ss (UE) o oge &ty il LIS F P ol 2R e 4% 165
i~ PCS HLTE C4E G ST W AR P (STP) L& JCER AR, (WLL) 35 A AN ErBh et
(PDA) AT JCZR T He e ) 1) T4 A5 B IR 2 46 P g i s 1) JL A BRI 4 o Sl
(Bt TN RUECT fB) T DGR FRTEFEA M e b 1 Bl it — ANl 2 AN XRS5 o4k
Ao AT IAR B A5 o FE ik m DA ik i 28] 1) 2 v 22 it 2k DRI X B (TP) 34
KA R G2 e v FNEL &N W 1) () 2% ph s, Ferp e N ] LU S TP 4% JEahidn]
DABI )/ B b4 R g

[0033]  WtAbh, o] DUH A 3R A TR B AT AT B 4 A5 ke SEIRAS HR A B 1) 44 Fh D g
R R AR ST, ] LUK Pk hReAE R — A 8 2 AN 482 s AR AE A AE v AL AT 1524 i
b BEEAE AT EALA A B R AN AR A B R AR . vHEAL R PR S T
SHAFAEA T FOREAE A 5T, Ho 3@ & A Bt 354 B T EAURE P N — A7 43 21 ) — A
T AR A B A BT DO TH RN U5 i) AR T A BT XRS5 pn]
DL, 450 W {EAS R T, RAM. ROM. EEPROM. CD-ROM B Ho & M8 A7 0 U 4% A7 A 14 4% Bl
EWA B A%, B T T DAV AL AT U 1) (1) 95 4 B 45 14 1T OR 4547 Bl 7 it Ay 2 1)
FEPAS AR I e . I H, AR RE A T A FR A & L Se it. oian,
A AT R r 28 OB A 80 A £ B 26 (DSL) B W21 A2k o 26 F R T
Z AT LR F AR NI 35t e 55 s B L e R AR S 1 IS4 [R) i PR OB A6 4 e &
DSL B Un 4L A2k o8 AN 2 2R I JE e BRI ARG A/ 5t ) e S o AS FRE BT A FH 1)
B B R 4A B (CD) VIO e Bl 2 s (DVD) R AIE G (BD) A, Horp g
B (disk) W H MR FEELEOR, TG (dise) FHBOG G FHILEGE . UL Ed ST
PLALELE T ML T S oy v

[0034]  ASCHTIRM &R HEOR W H T & FL 4G R4, Whdsr 24k (CDMA) REGE. 73 %
HE (TDMA) FR48 My 20k (FDMA) R 4E. IEAS A5 22 1k (OFDMA) ZR 45 FrL 28 ik FDMA (SC-FDMA)
RSN RS, R W7 FCRG” — BT LEIAEH . CDMA R4 n] LASE
P G A M e 24 N (UTRA) « CDMA2000 Z5 i o2k Hi AR . UTRA L4 %% 7 CDMA (W—CDMA)
A1 CDMA 1#) 3L '& A8 JE. It 4b, CDMA2000 % i 1S-2000. 1S-95 A1 1S-856 45 #E. TDMA &
gin] LSEILEE i Bk R ) A5 R4 (GSM) M &+ AR . OFDMA 5 4t nf LA S B i s dF
() UTRA (E-UTRA) « # # ) %% 4 (UMB) . IEEE 802. 11 (Wi-Fi). IEEE 802. 16 (WiMAX) . IEEE
802. 20.Flash-OFDM®%5 [ o2k +5 A . UTRA FiIl E-UTRA &3 FHF 20l (= 248 (UMTS) ff—
53 3GPP KL (LTE) J2& BIRF & A )48 FH E-UTRA U RCAS, FLAE N ATHERS R H OFDMA,
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7E PATHERS FSRA SC-FDMA. 7644 0 “ 368 ARG AEAKAE TR (3GPP) WAL L) STk b F i
7 UTRA, E-UTRA. UMTS. LTE F1 GSM. b4k, fE44 0“2 ARG Bk 27 (3GPP 2) 4]
2 Sk IR T CDMA2000 AT UWB.

[0035] AN HIERHEN S I LS 2 AN B4 ALE B I RGOR G AT NI
R IR, A RG] U FEH 0B 45 ALPE B AR R/ alon] DA s &8 5 B PR i i
(T T 2% LA SRR TR o a4 oAb, 38 m U X S8 v I 4L

[0036]  INAEZE ML, B 1 7 th T AR A SO IR (1) 8- 7 S84 22 3% JC 2l 15 PR v A7
BT A AL B R AT BE R 0 e 7 T LI 248 100, W1 1 R, 548 100 7] LA RE—A
BE 22 AN 110 (FEA ST R T B B eNBL /N X B R 28 /N X1l R 2515 A
aL(AP) &), AT DAL il & F RSO ML 118 5 —ANE AN P ke 4 5T (UE, 7EA ST S
PR L (AT) sk 8 Pt B gl 5 B sl A& om 55 ) 120 BEATIEAR . ARIE— 07
%, 7 110 A 5 UE 120 — B A FATHERE (DL, ZEA ST )Y RR by 1 0] B it
(FL)) i1, 3+ H UE 120 AT LAZ 5 5505 110 19— DERE A EATHER (UL, ZEASCH AR
I AER (RL)) JBAF. T Ahakal B e, JEuh 110 A1/ 8L UE 120 W AS 545 5 &R
4t 100 (1B B A BRI AN / B AT R L 4 1 SE AR A R Y A

[0037] AR — TS, S FLLEGE RS (B0, TDD REG% ), —A UL Fiiin Ll S
ZAN DL PO . $ BRIX PP 7 20 —AS UL il SS9 2 4 DL e A S HAE
A H I8 Y PR DL i € i (bundling window) o X T-[a]—48 & & " 19 DL A& %, n]
PUEHE il / 15 2T (ACK/NAK) 1541 UL S i ic & 4 76 X B ) UL 7wt b 34T S it
FE— AN, AT LU R ELAE O EE R BB A S BB AE UE 120 Kb g8 i — AN Bk
ZANTCE IR = 2 ACK/NAK 15 4o 38 I / I EE 15 5 B 59 ] L6 T B0 1)
i o 41 T Fim 1 e ge el (1, AR U . OFDM A5 AR 8 Y5« ISf TR ot g 55 )
A DRI, AE R — AN sz, g B a] DAKT UE 120 HEFTRCE LA N AN IR0 70 41 55
EFXE N AN DL B sl 7E i o) & X B2 JE 8 £ e 1 —Ledl & (JLr, XN 2k
FAEEL ) Sk Ri% ACK/NAK. TSR0 2 A7 R AR 5 850 4, T84 UE 120 wJ LUK 1% ACK K
W55, A Wik NAK R BHE 5o B3, ml DA L e R S 45, 40 A 3 E AR 15 5K (ARQ)
54 JRA ARQ (HARQ) 15 4%,

[0038]  ZELA_LARBEHK— A rh aT LU UE 120 FIFH 0 —Fh 2R AL (¥ ACK/NAK Sz i X 4k
TRk ACK/NAK 455, JLrp 455 % i R 22 AN ACK/NAK 38 %6 i 2 7 Ji— /> ACK/NAK ( 431 21, i
SEHATIZ 4 AND I54T ) . AAME T th, UE 120 0 AR H 0 5 —FhK B (1) ACK/NAK Jx 13kt
BERRA ACK/NAK S, Forml LR 15 2214 4 LEARFY ACK/NAK.

[0039] W LABEA#E, fE—2Lfairh, UE 120 n] ek B 3G 110 B T4 gt e s/l A /
e AR s B4 (B, B N AT 8E M HME 8 (PDCCH) A1/ s e i 24 1)
FESFEEAS ). ik, 78 UE 120 85 X FE 5 2 s OU T, 2855 110 F1 UE 120 X T
SRS 8 T TP AT 2 DB AL (i, 3 R AT L = 518 (PDSCH) 4454 ) nl g A
A AR L

[0040] [k, g T MAULAN / B S 1% R HE, iT LSS & FH T R 48 100 H s hilE & L8 2%
Fh UL FATHEER# IS B (DCT) A% / 5 DL DCT #%28, FIF 2 LA i FATRERR M Bl R 5
(DAT) “FBto fltm, KLl 110 w] LRI —A 82 A~ DL DCT % xCH ) DAT F Bk w4 i i

11
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HF DL 7 FE i SRR . BRI, 2800 1T 5, 5408 B P I 28 — 0 0 R AT BE B AR AR ) R 1)
DAT “F B nl LR /R — AN L, 590 58 % Th 2R 20 e AT 8 B AR A DGE IR (1) DAT 2B ] LA
FRARPIA L, W b2, S A E ] B kb, B3k 110 nf LAFI A —A~8kZ /> DL DCT #% 20
() DAT Bk /ngh o i o 1 DL 3B i 2. IR, 2860 &, 2 A9 E & i T n AN F
ATHE ARSI T OL R, 5 T B ) n A N ATRE S AL 4 b 1R — AN XS N1 DAT B nT LA g
7~ n AL

(00411 AR 55— %, o LR, B T7E TDD RGN / 80T UE 120 P& IE 4100
IS R EAE S 24 DL WA B A UL il b R A5HME B, BT DATE— 281 v
AIHEEESK UE 120 s LML T 25 € 906 o h M 2 /b DL A&fir. b4, nf LABRAR , 76— Lo r5 0l
Hn] BEAS RECRUFAE SR 8 90 08 7 H AT UL #5305 2o WS H T IX M E 4 JF L UE 120 L)
HUAARRE T %45 A, AT DA AR LG 110 AT UE 120 ST 8 (R4 5 % (1) DL A6 1 s 0T
5 AT CAEA AR UMb v . DRI, 75 BAT DL #5345 216 DAL 5B N, UE 120 LA K
Hh S 16 WY 1T ACK/NAK 15 8., B3 Wi B UL #2336 PDCCH Fl / BRIL & 45 Hillfs 2 AA7EAE, AL A1E
—2efE Sl UE 120 W] B 75 2L T DL #5345 2 45 2 19 DAT 7Bt {H2&, th T DLAZ 4+
(1) DAL A% S 1) SRR , 5 e 0 0 B v 1 B g — AN B LA DL 48 A5 5 1 25 2R ] e 3 30k
110 5 UE 120 Z [A)0FF DL Hiods A fan o A0 SR v, A 73 00 LIEAT A 2301 ACK/NAK R 5t. ik
AJ DAFR A, 5T T7E PDCCH AT / B ks 110 F1 UE120 22 ) i) H g0 i Y i das il is 1 AL
(%) DAT {5 &L, 76— 2L rh, 15 ACK/NAK {54 F1 / s H e T ARG LML, fEiZisdlEE L
(At ] BE AT AN R T S AR (i, KL 1% 5555 ) o BT UL B, KA B sk
IR S A R et 45 2 40 5 B P I ACK/NAK PERE . B4, WA SCdt— B irak i1y, vl fe 7528
SEPLIKFE— B AR, v DU I % AR Y TC 2045 R G Jr R I 2 N2k LA a8 DAT £%
Bk / sALEE

[0042]  F/DYEF UL EHEIR, FEub 110 A1/ 8% UE 120 ] DLARSRE A SC ATk & Fh 5 2 ke E 47 #
YR B T 395 DAT A1/ sRILEFR 7R FFIAE ‘5 RILFAR B, Horp firidk DAT A/ s e d5oR
FFFE 7RI T 2 80k R e S AN B A S o B AR . 9, 3k 110 mT DAGL Rk
SYHTALER 112 F1 / BB IE M A LSRR ORI BC S T e 45 R 4 RIS 1 2 AN 2800
AR, Fesl 110 7] LA FEAL S 40 T2 B AS 114 1/ a3 E& Y LR A 8 5% 2 AN 30
W —ANER 2 AN 5 — A A DGIBE ) DL AR /0 L I 2 . 5o 4h, 383 110 v DAL HE 43 Bl (s 4
Az RS 116, JL0T LIk BT ik 2 AN v i 22 /0 — AN ERE AN EE 8k Bt (i, 28 dfi
KL 118) FLE B /b— M aoR, Pridfe e e 205 ik — AN 82 AN 5 — 2 A e DL
TR . 78— A SE T, TR — AN ERZ AN 8k T e S ik — N e N — 2
WA

[0043]  FANHE, R4 100 ¥ UE 120 ] DLVELFEZDE /Al 112, FonT AAIAC E T 5
FE3l 110 A1/ 5O IC 2R A5 N 4% (AT 3038 24 I SEAR A TlAR 2 N . UE 120 3B 1)
PAALHEIWCR ML 118 F / B S AL I8 3 i ik 22 N80 v 1) 28 /b — AN B A 38 — 0k A3
w110 SRAHER N BOASE 2, AR 0 FL 0 BT s 122 45 n] DAL T%45 4 Skt e 5 Tk 2 AN ok
H R 2R D — AN LA AR DGR DL AR 4 A IC R . 75— AN S, ik — A%
AN AP T RE S TR — AN A B AR . AR5 N SEB R, A IESE 110 fE4 E] UB
120 ML HA TioAE A 0] IALHE DL AR 440 lo R / 8% UL A4 1 .
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[0044]  FRHE—DT7EE, tHIEG 110 Kb HE 4o & BEAS 114 P00 () DL A% 4 73 ic 1 25 & n]
DU TE T BRI TR) (A an, R T35 Wikl / BUEE e E e ) F5—
AN B2 AN S — BB DGIBE 1) DL A4 23 e A A0 o 8 BUHE, v] AR UE 120 4b I¥045 % 43 1 53
By 122, FE T2k [ 5EuE 110 1915 4, 18 75 0 RPN i) B — A AN 3k (3L
5T HOT RG2S 1 — B — AR ) AHOCIBER DL A& 4 43 i i 5

[0045] AR &F A 58, B 110 v BALME S B M UE 120 ki &MY (1 DAL 54 F1 /
B TR RAT, DURR S BR T TR A I 2300k 2 A0 0 2803 A DG I I A% i 43 T TR B o
i hn, Juk 110 W] LU 5 3803 DAT /54 24> DAL {54 25 DAL (5 4 H / siff E el
MIE AR, ARSCHE— PPN T I o5 AR 5 Pl . T DAEEAR, BRAE S A
B, 75 A STHE AR (1) 300 B A5 FUBUR B SR AN B AE PR 1T LA E 505 110 04T (AN / B UE120
A B AT R RIS 4

[0046]  INAESH K 2, /nth TARHE & Fh 5 00 Bh T 2 8k Jo 4t 17 1l 4 & 48 200
FTHER] . FE—ANSEplrh, R4 200 o] LAAT B T4 5 2 40 R4l A5 1 % M R 5 2 1
AIEEME. 25, R4 200 AT LA DR s 45 (TE S Bl E HA LSS ) AL, TR w1
TCER AR R

[0047] WK 2 HFoR, R4 200 v CLALHESESG 110, Hon] DA2S i 2 430 o4k i 210 nlid
fFHIRL 5 2 UE 120, 2300 kBt 210 0 VA RS PIASBE 2 NS F i A% . BARIE
2R T 4 DNASF I, RS P AR FRAR , AN A S SRS 2 1 BT AN 2 = DR JL R A
hy Bl 22 80 o 2Rk % 210 [ RREE hnT LIS R (W3 R . iR — A7 &, mTblEd £
B TCLRHE K 210 [ —ANERE AR 20 R PAT R uh 110 A1 UE 120 2 [a] 1) DL F1 / 8% UL
WAE . DLAE ST LU IESEG 110 KR2EH) UE 120, 3 H AT LAALFEEI iz 45 5 (454, PDCCH)
W15 (fl4n, PDSCH) 2845, 25blih, M UE 120 KiEFIHEnG 110 (1K) UL 155 0] LA FE 5
HMES (1, ACK/NAK. R I8 & 15t R FE 1 SR VBRI B %5 55 (SRS) 45 ) k455 (filhr,
YR FATHER L A5 TG (PUSCH) 54 ) 2545,

[0048]  ARHE 5 — AN T5 %, Hh 110 W] LA FC AP UL A DL A5 5 DAYE 2 80 o ki % 210
AT R — AR 2 B — ALK PN IR R e Ao b, 305 23 e T LA sy [ 7 24022
VE A 7R B PE S, 7] CAFE— AN 5 B TRt (450 4, it i s B BRI PR ) A e S — 4
WA B ARG S RE T I TR AR S A AR M — 41 DL IR S . s 4
Y1 DL #5455 10 S s 5 ] AR gl A Bl s — AN 8k 748, Sk r AT LU 5 I F
DL #5145 5 B0 7 S AR R M Bk T AR B AN R M Bk 146

[0049]  [AIN (#5555 B0l 4H5 510 ) DL AL 4 T L FESG 110 4 2 ANk B3k, Frid
A CABRAE, UE 120 n] # 0 E4 Ha A0 22 A3k U e 78 UE 120 Ab 2 B0 31 5 1% DL A& 4Ar
XRS50 885, UE 120 mf LAMR S F-i% DL A& ik UL R BHE 5. 4 T 4l UE
120 WA HAZ DL ALS I AMARAS 5, Lol 110 7] LRSS — ik 74 1 RI% DAT 212, Hidk
PErE /D — AN ek A BAEY T DL A5 5 M S BFE /R % DAL 212 nJ L2 S
P DAT. 24 DAT HI4E4BE-G11 DAT Fil / BU& H T4 /n7Ebs T T ik i% DAT 2k 2
AN E B 1) DL AR e AT B IS T E 4 I AME #eih, DAT 212 & nf LA
PUNAE S — 3 745 BRI DL ARSI A5 5 S A0, 5038 T DAZEAAZ 1) DAT (R R ) ik
iz Ko PRIk, UE 120 w] DA 2 76 DL 2% & B2 211 DL A5 5 G FE se 3 et (9,
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DL A4 I T A MRS ) I A TE AR 4

[0050]  BR T HIIAZAF, UE 120 nfLMEH] DAL 212 ki 545 € DL 465 % 1 DL A& 4iAH
SRR UL A5t 214 (M5 5 K% BT UL Bt 214 (45 5 R 326 1 2K AT LK B BR A IE &
(B, T R 2% bl Fh BT 48 2 (1), 45 ) i ksl 110 &4 UB s NX L E , 4545,
[0051]  #R#E—/NJ75, DAT 212 o] LA SR T thkuh 110 1 T-&1% DAT 212 fy#k (£&
ARSCHRR A DL DAL 28530 ) Z AN AN AT K DLE A5 B . EXFMELL R, UE 120
A DLUEFGZ BN S AT ACK/NAK {55 K 3% o AE—S2 b, ml Ll /b 31 1 ANl By
K5E % ACK/NAK {5 5 K 3%, B W LR 7 A6 1% N ik b CL Ui 21 sl 35 i AR 2 31 5 DAT
212 AHXE R AT Fe e B, mT AR 2 A58 Loy, DAl e H 00380 iR e AR A/
BCHE H AR ECR R S A

[0052] R4S — AN S, DAT 212 v LI HEEF T 2 A 8% (45 DL DAT #ik, (Hi2 4
DI EFE— AN E D ) DL AEAE . EXFHEN T, DAT 212 v LR e H T2 A
W AE B B RENRBE — ANEEAME S IR (LS S BT LU B a5 Pl (5
5P BR A5 S M E T BREEE DL A5 5 I L e i Y S T ) 48 ) o B, SRk 110 m] LA
RIEZA DAL 212, SLEEALER T Ik 2 AN 80 b 1 — AN B AN B AN I — AN Bk
AT I BREE B A 5 i B AT R L e & S 4L A5 19 DL 5215 B .

[0053] 4% F kL HIE 3, HooR T AR I &Pl 7 A B T 2 8 o415 7R il 1 R 40
300, F4t 300 nf LAAFEIEGS 110, LS — a2 A UE 120 #5G . J54h, KLuk 110 v LA
A0 H5 B 0] DA AT 3 A5 R & 20 s 0 B 302, Y A O E 302 n) DLy E N @,
i, 1) UE 120 &4 HFH87R 1) DL 46 & iy (i, 55— A UL 5 Bt dsAH Ok
(1) AN DL He i 20 FE 6 25 AN 30 A5 B, SRR 2 8 a5« v DA Rl 1Y Ao e
302 WA MR IR IR AE B, B v DAE s et (i, s Rl s 2 54 ) i/ 5
DT I 2 1y A R de e %45 B

[0054]  AF — A2, Y A Be R E 302 o] LA T 5 UE 120 #E47 38 {5 1038 15
(comm. ) 11 304, JAFFE I 304 v LUK N T-56355 110 (15 — s, 30 vl LA HE e
ERFHZ AN - BB a3 5%k B — BRI A R B ST ) A S AR, Ak, T A
YA E 302 0 LLVEHEH TPt 18 2 A7 6k a4 312 DL AL BE 2% 310, Horp pirik 54 B i
EOAA BT UE 120 765350 110 AHOCHR oL M 4% i 1) 2 2k To 2k Ik %5, Bdia ab £ 85 310
1847 St ik Fia 2 (e . il an , Ix sl n] DLALEE S 4 ik 314, OB BUH T 5 —
TeL % I —41 DL 445 UL B PR JsAH GBI JE 26l S 316w U WA SCr i (1) —
A AN DAT RHENLIZ KT BhAh, 15 M FldE B 302 n] LU FEAL 4t 318, Hok o ek iy
NS B TR 5 B E weds (i, 22403 L 320) FIF HAESE — gl ¥z
LR BRI B — A A UE 120,

[0055] R4 —NJ5 %, LR B 316 nT LA¥R & F T4 1% 41 DL A&4 &% 45 UE120 [ Jo 24
B EEL A ASEE, JoLi 8 316 38 T UFR 2 %41 DL A&k 76 1% 8 A o280 1)
FANEDE I DL AR (Bian, JO7 ) DLAE S ) B S, Rk, UE 120 n] DA% ) Ml i %
W BREAN B IR DL ARSI B0, T gkt 110 5 UE 120 2 BB Jf B3 & UE 120
JIT RIS I R A T S

[0056] AR 55— )5 %8, TS 320 0] AR & Ak Wik AL 15 0 TR T (I HonT ik,
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TAME) B eg Bk (B, TR EE B 320 MK ) Z AMWEDE Y DL A4
fH B fE—ASEBr, oLy B 316 AT LA HE H U0 88 — Jo 2k 280 11 2 — 40l 2 BUR H
THam s UL ISR HAE S8 —Jo e 40 AR R DL A& 4 1 S 200 58 — 0 - Bt o
18— S, Jogeil L 316 nT LU th S Bk 314 2L pligf Hoki%4y UE 120 1)—4 o2k
MR A, A ITR TCZ T BT LU 2 A e s UL RS9I 1) 7% 41 TC 2 480k 1) -4
TR FARH DL AR S A 7RG O T, S5 314 v] LUAR oA [R1 8 (1) o267 5
H B ENI A Z AT LB A T V5 —52hl, A L B R e xHZ 4
TEE P RN TC R B — AN E R B 316,

[0057]  ZE—ANSEBIH, SN TCZRN R 316 AT DAL ES A DAT, iZ 5 8 DAT FH T4t
XN TC LR B I — AN o ZR Bk 1) DL AR A ) Al . B3, — NERZ AR L 316 ] LA
FU3EZ A DAL, A5 DAT 45 58 51 % AS [R1 4802 (9 DL AL 4 0 S A At v iy sz, — 40 Je 4%
HEFTCLEFE NN B (I, N2 IFRHOF B/ F s Hizdi o gk e W) , 3
HAREANTE LT BB R T 2 Bk RN A (LR, AR A E D T EE T .
ZA TN R i 22D — AN To i BT LR L H5 2 AN DAT, SZFr R A 3803 1) DL A%
fiy 5 5%k I (AR B % 1 DL AR s« TR, JE 2T L 316 AT LG — ANk 24> DAT, 3L
(n, {5 2% AND J858 ) B 2 AN TE I DL A (s B8R e . 761% ] B ey sk
#irh, ZH i 314 v LAFEJCZRI S 316 R 1R EE — Jn kit B4l DL AL Ha i S 4k
ZANER N 2D — A oS ) DL AR 4 s £ . 75 1R %1 DL ARSI, Jodeil K. 316
AT DA T R 4 (A% X ke S X i B X i AL 3% DL AR 135 6L . 76— NS4l v, DAT A] LAFg & DL
g P I AR . 7E S — /N sel b, DAT W LAFE 1% DL 465 B B DL AL

[0058]  H ¥k T2 Jodkil B 316 fL 2 115 B (i, (46 2 /b DAL IR & £ D3k
S 5 B A% BT AN [R] R 0 B o 3T LUTE I 4% 5 TR Y (R A A R R AL, 1, SRS
/NX BB UE. MM, S84 314 0] DS H R 110 1/ BT e iE v
HIPE bR AE S L S, AL R S 316 2 AN s Lh ks

[0059]  £E 53— ANSEfld, wF N TG40 L 316 (1) DL A& 4 T LA FE 22 8k 32 i ok 22
M AR AT —FhEl 2 A e 46 . BRI, 9, DA 48 R 1 — 4 DL A% % T DAL H68 J UE
120 H H 2 /D35 M 7E 28— Jo 2k i A 1) A0l 0 2 b 25 A% i o ZE X PP B0, o] LA
FHTCE W B 316 R AL — ISl L% 41 DL A& +H 1 DL ARSI 1K) S 8. 1E A5 — sk
B, %41 DL A& 4 nT CLEFEYS & UE 120 H HAES —Jogk di ARSI il %56k, XLt
FEHL AL T IR RO TR e Bk (BN, 35 Rl s — ekt ) bARE AL
POE A5 T AEIXPAL T, TCLH B 316 nT LAn M\ $i 5 DL #28 iA i 1) e 25
JLE BB F10 DL B B 25 L5 i o £, B DL # AL 4R DL 15 / £tk 5164
X . T LUAE TCER W 48 (R R UE 7 2 312 25 i 7tk /N X & I i Bk UE & e & b 1
SETCER B 316 280 M s s b S5 AL 0 K das iy S AR SIS S W X . AE A
S, AR R R 316 B, S AR 314 AT DL RIA7 5% 312 LLERIGZbRE .

[0060] ¥ 4 7 i T RATARPE A SCHTIR )& T B I — DI R S8 400, R % 400 1T LA
G UE 120, Jon] DL (2 3% JC 4R BE G 4 R 5 B L35 110, J3 46, UE 120 wf LAELES
LA T E 402, HonaT DU THESE 110 BT LR DAL 155, 34t i) ;e i fs 4 .
[0061] ¢ —sefilrh, ZAPHE 53 E 402 0] LLALFE T 5505 110 &L A5 5 158
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fHEH 0 304, Si4bh, 2355358 306 v LLELEE H A4 Bh T 2 3k o5 e 4
[RIFEAit s 312 LU Tas AT/ s DAL e T7 S IH T- SE BT IR 45 4 (R ASEER (1) £ 4 Ak 2 2%
310, 7EHEAEH, FEuh 110 AT LA UE 120 AETCZRTH B 422. %06 B 422 W] LLTE 2 8%
LA I L b — N FAE K, I HLT USRIt a3 /Db I 22 48R JIo e ik i 1) 55 — 480k 1)
DL 42 G5 B 1T LAFE HAT WA SCHTIR I & Fas U — N sk 2 AN DAT ¥ 52 1% DL 40 € &
fFR.

[0062]  FE5 AL, 2P SR E 402 AT LA Rk pE A e 412, FMGEAE 8211 304
FES— TR LB B AE S R IUE 4 S 422, G4, T LA A el ii e 414, Hi Ay
T EE S 422 IF HARM A Bigs UL OBt o FLR S0 5 — g ddeik Bl oA a1 £k
o XK, 2SR 402 AT DU ALER e 2k Bk UL -4k 38 e £lE 1Ak g, JF B e 7E
UE 120 J&75 & s th e 1 %80 it i

[0063] HR#E—ANTTE, ZHEIE T HE 402 W LLAIE T EORIE 416, JL WS LIRS 3 11 304
TEZ P TCERBE M b, IF HAR R 2 2 /D FE To 2kl B 422 Hh TR I 28 o ik I, Bk
FIESS o BEAL, TSR 416 RT LGB ER - ELAf e 0 e gh UL R YR IK /DA 38 o2k
B BRI AL B R . v DU TR B AL i R S T TR AR 414 P it i A
IR IR R I B AT LA . 22 A A 5 2 402 18 ] DAL HE e AR R 418,
SCRE T8 R B U2 = AL ) NAK IS [R] B o A — Aol v s 41,
NAK Hsf i) B mJ USRS T+ 90 2% KUV HH BT A0 435 1) ACK/NAK {554 424 1) [ i [i] , B35t k3 304 ]
o T It AR R B P 0 S8, 122 8 s R) AT LA 4 AN, 20 B UE 302 76 71l
N+4 RS N AR AR HEA T Y o R R, NAK IS 8] BE AT DU AT e @ S s E s
iNgiae

[0064] MY — AN TR, LRI THE 402 F1 / Bk UE 120 AH I H e HLAT AT LUK
(i, 8 FHCER S 8. 422) MIEGG 110 FRAG1¥ DAT {H-55 B I 30 1 M35 110 H2e 30 1 DL
PR IBOR AT U, FE T B = )2 (L3) T B A4 5 2681 / B UE 120 i) I AOAT
EALEE YR T (B, e %) LU UE 120 Fr R H g EE 2 A s ()
an, FE B EAT R HI(EIE (PUCCH) b 7E PUSCH 491745 ), UE 120 7T LUK Y I i
110 $24t ACK/NAK 154 424,

[0065]  UNASSCHE— 2 BT (1), T2 L 422 W LA HE 4 IR bl K& — AN sk 2 AN 8% 11 DL
F5F B —DEZ A DAT. %> DAT () &ds 7 Be i R /N il LU JE sk 110 %08, I Honl
PABEEEAS UESBEAS/INMX BEEAS DAT AN ], 5538 mT LA P28 B U0 3 7 AR N L,
FE—/NSER R, Togkil B 422 T LLVELFEE AR 1 2 8k e e A5 RN 230 SR ik 110
A RN 80 B B 4 i 4 UE 120 BIREAN 30 1 2 A0 LUy o B33, TRkl B 422 1]
DLALFEIE A TR FH T 22 300 R4 T8 A5 11 2 AN 800 5k 110 W] 1) 22 AN 4800 5l 4 o) o 25
UE 120 ()20 2 A H Lok o 76 50— R o, G2 B 422 v LLAFEIE A LT UL
DCT #3155 DL DCT #%2Z [] (1) K /INVC C K f /M3 5 T8 15 AR 1 22 /N 40dl Ll

[0066]  JCZRVH S 422 (BLE —4LIXFIICLRWE S ) Kk Mo B 1 HE b v AR I H
ATLLH R 110 $EATICE . 78— AN, Jog dik Al vl LSS T-JEb 110 B4 (1) 4
B B . AT TR IR S, ok Bk i Al v DASE T ERVN T3S 110 mTH B4 e
25 UE 120 BT 2 80 LM A5 I8k i B 4. 7ECZi B 422 Rk 2 ANk s s, v]
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DUASTH 22> DAT, — ANk — 1> DAT, 8 42 /b—A> DAT F4E W] LUKIE —A DL 465 % H (1) Py
ANEE 2 AN BRI ECE . DR, A — N SE, TR g L 422 W1 LA BT i EH
FB T A2 AN IO b AN T 8 4 v R A s . 5%, L& L 422
A VAL — AN ARSI 2B T o2 A g8 i 2 /N ok e e — 415
B AL TR

[0067]  KRIE—NJT %, LG TR E 402 v LT W 4% fc B ol ks vk R AR C T A
422 FIH P ALFE) DAT. BEAb, S JERTER 412 v DIRTGH TR ek ny B 422 Hh TR e i %
MNP (B DEFEE TN ) FIMERCE 745, Hhial s 414 ] DU FZ N 451
B RN BCL %2 A TC B AT B 1) UL OB 3R R AR 3 e i . 1
W, FETCERH B 422 G35 48 B AN 30 10 DL ARSI B 1 2 /> DAT 535 HZ2 4 AND 12
SRRTC & 1) A DAT IS OL R, T BLSEIZ T %

[0068]  FRIRZFH K 1, I LAERAR, £ —LE R 200 (5 SELH, RN £ s mT LAp e B8 B2
15 R — 80 ERAT Rt AHR, 00T 2 B0 AR, mT LAFRAR, B8 MAN [F) IR 28 B A% A 42 ol A
s . LLZIT SNPAT IS 5 R IBAE A SCrp I ELE R A A AT P gl B R 195 3 A 5 ki, 1L
ez 7 A I (B, PDCCH) {74 kds F1E b — ARl B Eds (filan,
PDSCH/PUSCH) 155 ki fE—ASEfiHh, v DAJEF BNk 19 B AT 0-3 LRARR 1 B gk Fg
INFEFBEP) DCT A% X, A B X B 73 5280 1 DL 23 B AH UL V7 o] BT i b, 25 1l 22 400
FEHME A 76 0 LURFIOTS LT, v LU S BB R AT o DRIk, T] DLABR A, mi B T~ E50 08 A% 4 i)
UL ACK/NAK [1#83 SR n] DLEAT WAL I < (1) T UL ACK/NAK [ UL 2% F1 F T DL £i¥is
() DL #8035 S S AH GG, B3 (2) FT UL ACK/NAK ) UL #8 F1 T~ DL #51 i DL 2% 2
FHICHE .

[0069]  F/DIEF DL Eiskig, nT LAEEA#, 75 UL 43 fic 474 DAT v LAAF Bl TDD R4 / sl dL
BIE I RS AL ACK/NAK e i5t. {HUE, Wb EdE— B PR i, 7 —2efi i, UE 120
A RERCE A 2 AN B, B, 75— 2850l rh, T 53800 R4 DAT & mT LA
BN Z PN, 122 BPAETE T, DAT W] LUFR/R 2 ANk B (fian, 55 b ) ) DL 2 Bc it %k
&, A SRRt _H 0 DL 2 Be i . IRk, XFF TDD R4, v LAFIH 2 /> DAT 3EF
IS} [A] /¥ DAT (DAL time) , HABIR4 € 48 T h 1S 1) (BRE AR ) DL 73 L 5 DA KIS T A2 1)
DAT (DAI freq) , HAR/RAES % ) DL FMigh e & b BA7 22 20— DL 23 FC ) DL 4803 1) S 4
Kl 5 R 500 dE— 2P PR 7R B T IX R DAT i’

[0070]  FRHEASCHTIA RIS T %, T LAAE RS0 100 AR JORT / BRACEE DAT 15 4, fli#3 7E 4
SE K AR DAT A5 4w DS N H T A [R1 28 R RE s 250 B 1) DL A% A 20 Bic , ATk — 22
Sk 71 500 TR I EE ARG DAT Wt N AZ PR, v DUAS F A SC TR AR 1 88 AS S R AR
Baiah 7 B 500 TR (DAL time, DAI freq) Z5#.

[00711  RIE—ANITE, 245 100 Hhf3Lss 110 F1UE 120 7] LUF)H PS40k DAT 124 k457w~
I HARBEX Y 25 AN 1 DL /0 Be A5 B DRIE, 484, 23 110 7] OB &R — AN B2 A3
B2 A DL ARSI L i) 2 b — AN on e BN BLFE H TR % — AN s AN S e A 1T ek
(1% 2> DL A4 o3 AR SRR &= 5 M5 B (a0, e R 51 7B (CIF) 5556 ) o XN, UE
120 n] LUR AL S 0 Be o A2 122 A1/ B0 S BIHLEIR 28 th A& S 20 Tii A5 2 b I de AL 1)
25 N CIF &%, YU 5 AR5 70 FC AR A AHE N I — AN Bl 2 AN 800
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[0072] 2851 5, W LA ph 3 110 A1 / B8 UE 120 $ LLF 7 204 s 80k DAT 15 4. B,
SR UL SR 15 280 40 T, (S N AZ B, AS ST IR DA R B/ (RO 2 mT LAY AT i
MEE I . E—ASEH L T LU R RREE, UE o] ARCE A R os A C1 FTC2 (A
gy A - (1) DL HdlfEH e C1 B H—/> UL $disfkimee C2 b s/ (2) ghe & m/
DL AL 7E C1 b, g6 & 1 —A DL ZdlifL4 e C2 b, - H—A> UL Hdhi&imse 2 L.
EETE (1) v, o] LAFRAR, I T4E €2 20 Bd UL Bl AL 4 ) DL $5 545 4 b ) DAT B2 %
A7, BUNTE C2 B AT XN 1) DL ALt . tbah, ZERTE (2) b, T CAERMR, H 7 C2
2 We UL AR4r17) DL 42 45 4 F 1) DAT “Z B an B ak e &b FR7R C1 A& C2 _E1¥ DL 2
PSR BN 2 58 AT, IUAE CL BAT 2 ANAE C2 1 AT —AN DL $edli A%

(00731 FELA BRI e, T CASRAR, 75 B FH T4 I C2 1) UL £ A& 4 i DL A5 2 i
DAT “FBU& v LLFR/R 0 T 55 — 2 AR G0 e % (1) DL 2l AL s £ (92, ATy DAT $fit
PERPEAE TR ) o B, AT ABRAA, SR IL i DU 5 800 DAT A5 A2 A . PAtk, vT
PLANF SEELES 805 DAT 54 . #EE 45~ UL B¢ DL 43024 UE 120 ( BB/ X ) iR M
AN AP DL R, nT LU DAT 5 YEHY 0 2 N FLRER) CIF (4, CIF DAL) , Horp N =
ceil (log, (). Kl 6 H Kl 600 7 i T ] BALLZ 7 A B LA R85 2800 DAT 5 41
S AERE, N AZEEAR, A ELSRH T CIF_DAT M LLRFIEE A2 ceil (log, M) SRFHHE M A
I3 A IV HEAS ) TS, CTF E AT LA AC e A AN FH T8k 74 (i, gk A / 5%
BRI EE YLD A ) 2NN LR/ BT RIS E U CIF B2k mu .
[0074]  JEIE EARAAEBREIE I SEF], CTF ) LU [ 2 i 3 Lhks B, A3 B Tl BE ) CIF
B30 AN R € T UE (eSS o BRIk, 46040, w] LUK (B 000 Skfi 7~ 85— 2%, vl AR
{H 001 K57~ 58 2, T LAAI FHAE 010 SR HR78 28 — BR800, v k2. B, W
Z PR, T AR CTF P 38128 6 AT J > 1 A

[0075]  7E 55— SEfrh, v LA 2% 18 DL DCI 4% X155 UL DCT #% X [A] (1) WT RE ) K/ DL
Bo ke 6 $5 H T- CIF_DAT 1Y LRASF 2, 4645, 49 1, PDCCH H s Al / B e 3 24 A A s
VERENS Bt /M (40, 38 1 AT AH [ ) DL/ULDCT A% K/ ) o 2, T SRe K /N D S 22 1
DL DCI A L AN I HoAF N UL DCT B AF L-1 Ao, B4 i BLd 4+ 1 ELA (9 CIF DAI
DU AN T ELA A M 78 LURE o T8 33X 4 i, v ABRAR, mT DAZESS Sl R84 RN 250% DAT 15
A1) R GG PE 2 T ST v o AERE— 2D [ siqs] o, 5T FH T CIF_DAT 45 e B ¥ L ks, T LA
2 e s H] (RRC) LAl / sl e 1 M HLHI R AL & UE 120 LA CIF DAT fir <
HERI#R DT . AE R — s, H T CIF DAT f LLRs B T LU T UE 1048552 T/ N IX R
/ Bl RS 100 DATEE 14— A — T e 19

[0076]  ARHE 53— AT S, Hedhi 110 W] DAIE A8 6 W 1) UL 8% DL 43 Ac Hh A& 4 2 N8t
[F1Z A~ DAL kA3 BT 2 A0k F %) DL AR i/ Be 45 2 4a7n. B 7 A& 700 7 H T w] LA
Pz 7 AT I 2 AN DAL A5 5 RIE LB T &48 100 R fHEEs 110, 0l 42k
#3116 A1/ B EE Y 1 OQIBARER n] LI I E B 2 AN R BUFR E 5 ORI 2 AN 30 A%
ANEEAH IR DL A& 4 20 B £ kA Bh T2 4 DAL R 5 Rk fE - X Fide7n 2 5, v]
CLEHISCR AL 118 #E— NS 52 A (B, IANBE 24N ) #HiE 5 b2 MR .
A LLZE 4540, PDCCH AT/ BRAT & B0 Y MR T SRR IR IS 5 o dERI AN B 24
BEHUE S G DL R, v AAE— AN 2 A (i, PRANEE 24 ) 30 BAE s dlE 5 .
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[0077]  AANHE, ZEUE 120, v LLA R AR AL 118 k345 dh 3t 110 28 thidn EArR i — AN
HlfE SR AN GG S (E—ANEEAER L) AL O IE 2. T izEim il
L ARSI AL AT A% 122 K1/ 505 UE 120 AHSGIBE 9 SL e AL ] DA e 5 QTR 2 A 80k
()& AR SBR[ DL AR 70 BE i) 2 AN B0

[0078]  FE—ANSEH R, AT LA R LR 5 5 p Sk 110 &%) UL 81 DL 43 B A 1) 22 AN ok
FEAZ AN DAT. B4, FE3k 110 v LAZEAEAS UL B DL 230 A A% 46 N << M A4S DAT (e M 24
B ECE, Bk {(DAT 1, DAT 2, ..., DAL N}), AR FIREF 6T 540k DAT 154
(%) {DAT {H,CIF DAT} &5y, MHg—"NrZ, 44 (DAL 1,DAT 2,...,DAT N} nJ LAIEAT Fl
ity (an, Fe TR R T It ) BIBES ifid o

[0079]  7E5—/NSEWI, 40 N << M FTHE R 1), v DAERAR, FFARAE DA 1 00 b 0 75 225 B A7
M AN R DAT. T2, 76— L85 ol , v LU £ 5 B W s 4 i / sl 2 e 3k
PRI CIEN N AN, N AT LT N T Mo fEHE— 2B (0526 vp , R0 DT B s 45 0
UE 120 HIPT A 73 f 30k M8 3 it DAT (1560, UE 120 W4 AE i L&-Fh 07 208 &> DAT
Wb 2 B0k 9, CIF {5 B LR A — A2 AN DAL, 8, UE 120 W] LU AR5 73 Fe A5 4
HREE AL Z A DAT 55 DAT FTish S (P40 2 1) (1) — AL e S R AT 4 o o mT DA SRS gt
(g an, L3 Ao B A s ) F /Bl pi AT s L e ai Y i 7 A& 1o AEdkE— i seqgl v, mp
DAGEAN [F] 05 1) DAT S (it 22 AWt , 8745 2 AT AN [R1 %5 & 1 DAT (454, 2 4~ DAT.3 > DAT %% )
(AL e AS 2 1T RIS N T R 48 100 P BT R AR TRl 3 4 B o

[0080] R4l 3 — AN Z, I LA LS, 110 ZEALS /0 e & h e ff— ANl 2 4> DAT {1, Hof
FERT IR UL 43 10 2 AN 800, 48145 DAT A5 A Aesize (i, 24Nk ) FNa) (gdn, 7r
DL FMiighse & b ) 2RG . Bl 8 HyIE 800 7 H T W] LAY i U7 2\ i 1) 2 & DAT 5 A1 5K
#ilo KT F 48 100 i HEus 110, v U A& 4 20 B E BEAS 114 F/ sl e Y A ek e
HEa/b—Mas (F1hn, DAT) g E 5 — e AN — B — AN B2 AN B Ok
(¥) DL A& 5 43 B 204 50 . AN HE, 76 UE 120, 1] DA AR S 45 TR 4 A7 2% 122, 35 T4 1)
FER 3 TCAE 2 W8 5 — DN AN — SRR — AN B AN B8 20 A DGR DL A% % 43 i
A GHE . B DAEBRHIVER G SO, 2L 110 1) UE 120 $2 4L M40 75 Tl (5 4
AT DVELHE FH T8 5 0T R 48 100 Hh ) — AN Bl 2 AN AR I B S & h I BE A BT 4
B AHSCI ) DL A& 4o B g e n i/ s E S B

(00811 FE— ALy, ZERA T MAS 7 S8 S G, BEuk 110 v ARG K = 14> DA,
Ferp RS DAT 28 o M NGB A MM, L Mg = Mo £E—NSEBIH, - B K K A DAT 1l LA
R RS — AR S — e 0, 78 MAS 7 S B i el s kil 43 o DAL, 28451
M5, £ 5 I RGEH, 55— DAL 7] LIS T2 1 A1 2, 55 4> DAT u] LU R 300%
3 A4 FFHLAE =N DAT nJ RAKT N F#% 50 HJE, NAZHEAR, v LA FAT =S M et . 78
A, 3T iR K = 1 (RS, UL 20 B sk DL 23 Bc o A DAT ] LA 7R 1B BT 4
B _E1% DL il 45 2 % 0 19 DL 0 BC M 2 ZERE— DI sl b, an L BTk R 2R & DAT 54
AT DL B 6 BT s 5 480k DAT A5 2 AL 7 XA CIF (5 5L, 1 S B 7 o 2R AL
(175 AR H 2/~ DAT I H. / 8 R AT R IL e & S iRtk Bh F DAT /5 4.

[0082]  AR¥EHE— LI %, i LATA, FHUE 120 FHF- UL ACK/NAK SR IRI38 % rT LA A5 e Jov
() DL %ic#i AL 4k DL #225F4L %y (51101, PDSCH 5%, PDCCH 25 ) AHCHE. 45 5%, ] LAFRAE, 3k
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110 A1 / 8% UE 120 W] LA™Y ¢ T DAL A5 A QRN 22 D I ANIE I . 555 —sL4gl b, DAT ml %
Pic i A S S XS 4 s B ) DL B AR S i SO AT U 4. Tt 755 siqgl v, DAT mf
WO S Ry SR 5 e 2 T DL #3454 i B AT VT 4 RV — 28 DL 84 T LAZEAN [
B % DL Bl At . DRI, AR R — AN T 58, JEh 110 wT AR e 5 — N B AN B AH 5%
X2 AN DL 8 A5 5 A4 70 B 8 22 A DL B A& 2l A 1 42 4 —AS, 43 UE 120 i BAM
U E L 110 FEH 3 TCAE 2 P RBOEAE B 72— AN rh, vl DL 3G 110 Fi / 8% UE
120 28 H T il D9 208 RS B L e AL ) T B e T/ X BURE T UE IRC B AT/ B3 R T =
FeE 17 W ERIE TR/ B 3 2 3R I B F T DAT JCHRIRIIE T

[0083] R4 53— 7%, nT LAY H - DAT (W LLRE4 i, LARE 7S DAT il K 8k . (Rl
AT LARRAR, B T DAT [ SRR 2 0, BT DAT [ bedss i T LA Al UE 120 F1/ BRI
110 ARG W T— A A B EAE . 75— SEh, $c S BRI 7 ik i H T 71
DAT & 11 77 XA 753X, T AR L3 e B i s Fn /sl e 3 22 1) - BOROKE 51 DAT
PR 7N B S 2 06E 1 1 28 9% o

[0084]  INAEZH K] 9-13, i T 0] LIARHE A ST IR (1) 8 7 R HATI & Fh 7. BAR,
T AR B R T VR R I IR O — R YIS, (R e BRI B O, &7
TEASZENAE R T B BRI R RS — AN AN 5 %8, — 28 VB nT LLLUAS RN o3 R AR 51 HL /
B W LA ARSI R FIRR (1 Fe e S e RN Az o Bian , AS SRR N D A% 3 I
H B A, o] DO 7 v ] 8 e 3R 0 o — R A B SRR PIR S B AR, i DURSE L. ik
A SEBUARTE — AN AN T R T — 8 T B TR T A A

[0085]  ZH K] 9, st T FHT-AE LR/ 22 A0 0 2l A A5 v P A0S 10 AT B B A i o
Be (A5 A 15— 57 900 ZEHLMR, T LA it o, JEk (440, 2 110) 1/ ST E ity
T 2 PR 25 SEAARSR AT J51% 900, 7792 900 £E T HE 902 FF4f, 76 J7HE 902 (it il it %%
AT TSR 112) PRAIECE T8 RGP a2 N . EJ7HE 904, (4D, |
AR A O BRAR 114) B € 5 1% 2 AN P i — AN AN 55— Z AR DI 1) DL A% 73 ic
3R . 7EJ7HE 906, £ 5% 1% 22 AN W 22 /b — A28 8k Bl s (i, it oA
LAY 116) BLE 2/ —MaoR, 3R g 205 1% — NS AN — A T DL
FE A o3 e B B

[0086] & 10 7 T HH 2B ilid 7n 2 8 JC 46 0 A% IR 5% b Bl e 14 478 A A 20 Tic 1)
G2 S 715 1000, ZEHUE, n] LOE I 51 eNB AT/ BT 2 LB 08 2 1 W 4% SRR ST
J71 1000, 7732 1000 £ 77 HE 1002 FF46, 72774 1002 o, U0 EC & FH T B4 A5 R g 11
WA ) 2 AN - 76 J7HE 1004, 1 58 5 1% 2 N0 1 — AN B0 AN 3 — 2R DQ I (1) DL A%
iy 3 e A AL o 75 7 HE 1006, BE B 2 /b—MER, iIxdents € 20 51— PN A — ik
FHOCHRIP) DL A& 4oy Be 1 4508 DA S H TR — AN B AN — 8 5 R i — a2 N5
— 3% DL A4 0 FE I B AR G R 515 S

(00871  ZH K 11, Horth T H T A BidR 7R 2 8k Jo 2l A5 PR 8 v et 160 R AT B s A
SRR A B S =51k 1100, SEERAF, ] DU L5 W 25 /NXCRT /AT 2 H e 38 224 1 9 2%
SEARFAT I3 1100, J53% 1100 76 J5HE 1102 FFEG, 725 HE 1102 v, IR & F T Io 26l
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ABSTRACT

Systems and methodologies are described herein that facilitate various
techniques for enhanced downlink assignment index (DAI) signaling in a multi-carrier
wireless communication system. As described herein, DAI and/or other indicator
signaling transmitted on a first carrier can be configured to carry information relating to
a number of downlink transmission assignments applied to at least a second carrier,
which in some cases can be disparate from the first carrier. To these ends, described
herein are techniques for cross-carrier DAI signaling, multiple DAI signaling, aggregate
DALI signaling, and other similar techniques. As additionally described herein, DAI
signaling can be related to downlink control transmissions and/or downlink data
transmissions in connection with respective techniques that can be applied to the DAI

signaling.
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