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Description
CROSS-REFERENCE

[0001] This application claims the benefit of U.S. Pro-
visional Application Serial No. 61/186,329, filed June 11,
2009, entitled "CQIl FEEDBACK FOR MULTICARRIER
SYSTEM," and assigned to the assignee hereof.

BACKGROUND
l. Field

[0002] The presentdisclosure pertain to wireless com-
munication systems, and in particular, to multicarrier sys-
tem(s) that benefit from efficient method(s) of channel
quality indicator (CQl) feedback.

[0003] Wireless communication systems are widely
deployed to provide various communication contentsuch
as for example: voice, video, packet data, messaging,
broadcast, etc. These wireless systems may be multiple-
access systems capable of supporting multiple users 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, Orthogonal FDMA (OFDMA) systems,
and Single-Carrier FDMA (SC-FDMA) systems.

[0004] Generally, a wireless multiple-access commu-
nication system can concurrently supportcommunication
for multiple wireless terminals. Each terminal can com-
municate with one or more base stations via transmis-
sions on forward and reverse links. The forward link (or
downlink) refers to the communication link from base sta-
tions to terminals, and the reverse link (or uplink) refers
to the communication link from terminals to base stations.
This communication link can be established for example
via a single-in-single-out, multiple-in-signal-out or a mul-
tiple-in-multiple-out (MIMO) system.

[0005] A wireless system may support operation on
multiple carriers. A carrier may refer to a range of fre-
quencies used for communication and may be associat-
ed with certain characteristics. For example, a carrier
may carry synchronization signals, or may be associated
with system information describing operation on the car-
rier, etc. A carrier may also be referred to as a channel,
a frequency channel, etc. A base station may send data
on one or more carriers on the downlink to user equip-
ment (UE). The UE may send feedback information on
the uplink to support data transmission on the downlink.
It may be desirable to efficiently uplink carriers to send
the feedback information to the base station.

[0006] Attention is drawn to US 2006/274712 A1, de-
scribing a multi-carrier point-to-multipoint CDMA system
implementation that reduces hardware changes in lega-
cy single-carrier systems. The number of common down-
link channels, such astiming/synchronization and paging
channels is reduced by designating an anchor carrier for
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transmitting these channels. Procedures for adding car-
riers and carrier acquisition are simplified through com-
mon carrier timing, signalling by the network to the user
equipment (UE) of timing offsets and scrambling code
selection, and other measures. Channel reuse is em-
ployed to minimize changes in asymmetric systems with
different numbers of uplink and downlink carriers. Chan-
nel Quality Indicator (CQI) field is divided into multiple
subfields to enable transmission of multiple CQls and
ACK/NACK indicators on one uplink carrier. Joint and
separate scheduling schemes are described for concur-
rent scheduling of a data stream transmission to a UE
via multiple downlink carriers.

[0007] Attention is drawn to US 2008/253336 A1, de-
scribing a radio base station transmitting data symbols
to a mobile terminal on multiple frequency carriers, e.g.,
in accordance with the MC-WCDMA or cmda2000 3x air
interface protocols. The radio base station instructs the
mobile terminal to report channel quality measurements
obtained by the terminal for the multiple carriers over the
same uplink channel during successive reporting inter-
vals. According to one described example, the mobile
terminal reports channel quality by receiving data sym-
bols transmitted on a plurality of frequency carriers in a
multi -carrier CD MA environment and measuring chan-
nel quality for the different frequency carriers. The mobile
terminal reports individual ones of the channel quality
measurements over the same uplink channel during suc-
cessive reporting intervals.

[0008] Attention is drawn to the 3GPP WG Document
R1-090813 for the 3GPP TSG RAN WG1 Meeting #56
in Athens, Greece, February 9-13, 2009, titled "PUCCH
design for carrier aggregation”, introducing anchor car-
rier and anchor carrier pairs and discussing in detail the
PUCCH design for LTE-Advanced supporting carrier ag-
gregation, including asymmetric component carrier (CC)
aggregation.

[0009] Attention is drawn to the 3GPP WG Document
R1-091810 for the TSG RAN WG1 Meeting #57 in San
francisco, USA, May 4-8, 2009, Titled "PUCCH design
for carrier aggregation”, introducing the transmission of
CQl feedback for multiple downlink carriers on a single
uplink carrier called the anchor carrier and disclosing the
independently configuration of the CQl feedback in terms
of periodicity for each downlink carrier using the CQlI cy-
cling approach.

Summary

[0010] The following presents a simplified summary in
order to provide a basic understanding of some aspects
of the disclosed aspects. This summary is not an exten-
sive overview and is intended to neither identify key or
critical elements nor delineate the scope of such aspects.
Its purpose is to present some concepts of the described
features in a simplified form as a prelude to the more
detailed description that is presented later.

[0011] In accordance with one or more aspects and
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corresponding disclosure thereof, various aspects are
described in connection with channel quality indicator
(CQl) feedback in connection with one or more downlink
carriers.

[0012] Itis to be appreciated that although various em-
bodiments are described herein with respect to channel
quality indicator (CQl), it is to be appreciated that such
embodiments are intended to include employment of pre-
coding matrix index (PMI), rank indicator (Rl), CQl, or a
combination thereof.

[0013] Furthermore, the term subset as employed
herein is intended to cover the range of a portion of the
set to all of the set.

[0014] The invention is defined by an apparatus ac-
cording to independent claim 1 and a method according
to independent claim 7.

[0015] In one aspect, an apparatus is employed in a
wireless communication using a multicarrier system, the
apparatus comprising: means for using an anchor carrier
scheme to provide channel quality indicator (CQI) feed-
back of one or more downlink carriers; means for select-
ing an uplink carrier from a set of uplink carriers as an
anchor carrier to convey the CQI feedback; and means
for transmitting the CQI feedback for one or more down-
link carriers using the designated carrier.

[0016] Inanother aspect, a methodfor use in awireless
communication using a multicarrier system, comprises:
using an anchor carrier scheme to provide channel qual-
ity indicator (CQl) feedback of one or more downlink car-
riers; setting an indication to identify that a designated
uplink carrier is used to convey the CQl feedback; se-
lecting an uplink carrier from a set of uplink carriers as
an anchor carrier to convey the CQl feedback; and trans-
mitting the CQI feedback for one or more downlink car-
riers using the designated carrier.

[0017] In yet another aspect, an apparatus used in a
wireless communication using a multicarrier system,
comprises: at least one processor configured to use a
anchor carrier scheme to provide channel quality indica-
tor (CQlI) feedback of one or more downlink carriers, to
set an indication to indicate that a designated uplink car-
rier is used to convey the CQl feedback, to select a uplink
carrier from a set of uplink carriers as an anchor carrier
to convey the CQl feedback, and to transmit the CQl
feedback for one or more downlink carriers using the des-
ignated carrier.

[0018] Another aspect provides for a computer pro-
gram product, comprising: a computer-readable medium
comprising: code for using an anchor carrier scheme to
provide a channel quality indicator (CQl) feedback of one
or more downlink carriers; code for setting an indication
to indicate that a designated uplink carrier is used to con-
vey the CQl feedback; code for selecting a uplink carrier
from a setof uplink carriers as an anchor carrier to convey
the CQlfeedback; and code for transmitting the CQl feed-
back for one or more downlink carriers using the desig-
nated carrier.

[0019] In an aspect, an apparatus used in a wireless
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communication using a multicarrier system, comprises:
means for determining if an asymmetric configuration is
used, wherein a designated uplink carrier is employed to
provide channel state information regarding one or more
downlink carrier; and means for providing an indication
that the asymmetric configuration is used.

[0020] In another aspect, a method that effectuates
dispatch of a channel quality indicator (CQl) feedback
for multicarrier systems, comprises: determining an off-
setor a periodicity to ensure that channel quality indicator
(CQI) reports are not conveyed in a same subframe; as-
certaining whether an access terminal is power limited;
and based at least in part on the ascertaining, providing
channel quality indicator (CQI) feedback on multiple car-
riers on the same subframe or ascertaining whether to
drop channel quality indicator (CQl) feedback on all car-
riers, transmit channel quality indicator (CQI) feedback
on one carrier, or transmit channel quality indicator (CQl)
feedback on a subset of carriers.

[0021] Inanaspect, an apparatus that effectuates dis-
patch of a channel quality indicator (CQl) feedback for
multicarrier systems, comprises: means for determining
an offset or a periodicity to ensure that channel quality
indicator (CQl) reports are not conveyed in a same sub-
frame; means for ascertaining whether an access termi-
nal is power limited; and means for providing, based at
least in parton the ascertaining, channel quality indicator
(CQl) feedback on multiple carriers on the same sub-
frame or ascertaining whether to drop channel quality
indicator (CQl) feedback on all carriers, transmit channel
quality indicator (CQl) feedback on one carrier, or trans-
mit channel quality indicator (CQl) feedback on a subset
of carriers.

[0022] In still another aspect, an apparatus that effec-
tuates dispatch of a channel quality indicator (CQl) feed-
back for multicarrier systems, comprises: at least one
processor configured to determine an offset or a perio-
dicity to ensure that channel quality indicator (CQl) re-
ports are not conveyed in a same subframe, to ascertain
whether an access terminal is power limited, and to pro-
vide, based at least in part on the ascertaining, channel
quality indicator (CQl) feedback on multiple carriers on
the same subframe or ascertaining whether to drop chan-
nel quality indicator (CQl) feedback on all carriers, trans-
mit channel quality indicator (CQI) feedback on one car-
rier, or transmit channel quality indicator (CQl) feedback
on a subset of carriers.

[0023] Inanaspect, a method that effectuates dissem-
ination of channel quality indicator (CQI) feedback for
multicarrier systems, comprises: analyzing transmission
modes of downlink (DL) carriers and identifying carriers
that can be grouped; conveying configuration parame-
ters for CQl feedback for each group, and carriers that
belong to respective group(s); cycling over the CQl feed-
backs of the carriers from each group; and grouping
channel quality indicator (CQI) feedback based at least
in part on a transmission mode associated with a corre-
spondingdownlink (DL) carrier; and based at leastin part
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on a rank indicator collision, wideband channel quality
indicator or subband channel quality indicator (CQl) feed-
back on a same carrier, dropping channel quality indica-
tor (CQI) feedback.

[0024] In another aspect, a wireless communications
apparatus, comprises: a processor configured to: ana-
lyze transmission modes of downlink (DL) carriers and
identifying carriers that can be grouped; convey config-
uration parameters for CQl feedback for each group, and
carriers that belong to respective group(s); cycle over the
CQl feedbacks of the carriers from each group; group
channel quality indicator (CQI) feedback based at least
in part on a transmission mode associated with a corre-
sponding downlink (DL) carrier; and drop channel quality
indicator (CQl) feedback based at least in part on a rank
indicator collision, wideband channel quality or subband
channel quality indicator (CQl) feedback on a same car-
rier.

[0025] In another aspect, a wireless communications
apparatus that effectuates dissemination of channel
quality indicator (CQl) feedback for multicarrier systems,
comprises: means for analyzing transmission modes of
downlink (DL) carriers and identifying carriers that can
be grouped; means for conveying configuration param-
eters for CQI feedback for each group, and carriers that
belong to respective group(s); means for cycling over the
CQl feedbacks of the carriers from each group; means
for grouping channel quality indicator (CQl) feedback
based at least in part on a transmission mode associated
with a corresponding downlink (DL) carrier; and means
for dropping channel quality indicator (CQl) feedback
based at least in part on a rank indicator collision, wide-
band channel quality or subband channel quality indica-
tor (CQI) feedback on a same carrier.

[0026] To the accomplishment of the foregoing and re-
lated ends, one or more aspects 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 and
are indicative of but a few of the various ways in which
the principles of the aspects may be employed. Other
advantages and novel features will become apparent
from the following detailed description when considered
in conjunction with the drawings and the disclosed as-
pects are intended to include all such aspects and their
equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The features, nature, and advantages of the
present disclosure will become more apparent from the
detailed description set forth below when taken in con-
junction with the drawings in which like reference char-
acters identify correspondingly throughout and wherein:

Fig. 1 illustrates a multiple access wireless commu-
nication system according to one embodiment;
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FIG. 2illustrates a block diagram of a communication
system;

FIG. 3A illustrates a multicarrier system that is sym-
metrically configured;

FIG. 3B illustrates a multicarrier system thatis asym-
metrically configured;

FIG. 4 illustrates an example system that provides
channel quality indicator (CQI) feedback for multi-
carrier systems;

FIG. 5 illustrates a methodology that dispatches
channel quality indicator (CQI) feedback for multi-
carrier systems in accordance with an aspect of the
claimed subject matter;

FIG. 6 illustrates a methodology that dispatches
channel quality indicator (CQI) feedback for multi-
carrier systems in accordance with an aspect of the
claimed subject matter;

FIG. 7 illustrates a methodology that can be utilized
to provide channel quality indicator (CQl) feedback
for multicarrier systems in an LTE based wireless
communication environment; and

FIG. 8 illustrates a methodology that dispatches
channel quality indicator (CQI) feedback for multi-
carrier systems in accordance with an aspect of the
claimed subject matter.

DETAILED DESCRIPTION

[0028] Various aspects are now described with refer-
ence to the drawings. In the following description, for pur-
poses 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 the
various aspects may be practiced without these specific
details. In otherinstances, well-known structures and de-
vices are shown in block diagram form in order to facilitate
describing these aspects.

[0029] As used in this application, the terms "compo-
nent”, "module”, "system", and the like are intended to
refer to a computer-related entity, either hardware, a
combination of hardware and software, software, or soft-
ware in execution. For example, a component may be,
but is not limited to being, a process running on a proc-
essor, a processor, an object, an executable, a thread of
execution, a program, and/or a computer. By way of il-
lustration, both an application running on a server and
the server can be a component. One or more components
may reside within a process and/or thread of execution
and a component may be localized on one computer
and/or distributed between two or more computers. In
addition, these components can execute from various
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computer readable media having various data structures
stored thereon. The components may communicate by
way of local and/or remote processes such as in accord-
ance with a signal having one or more data packets (e.g.,
data from one component interacting with another com-
ponent in a local system, distributed system, and/or
across a network such as the Internet with other systems
by way of the signal).

[0030] Furthermore, various aspects are described
herein in connection with a mobile device. A mobile de-
vice can also be called, and may contain some or all of
the functionality of a system, subscriber unit, subscriber
station, mobile station, mobile, wireless terminal, node,
device, remote station, remote terminal, access terminal,
user terminal, terminal, wireless communication device,
wireless communication apparatus, user agent, user de-
vice, or user equipment (UE). A mobile device can be a
cellular telephone, a cordless telephone, a Session Ini-
tiation Protocol (SIP) phone, a smart phone, a wireless
local loop (WLL) station, a personal digital assistant
(PDA), a laptop, a handheld communication device, a
handheld computing device, a satellite radio, a wireless
modem card and/or another processing device for com-
municating over a wireless system. Moreover, various
aspects are described herein in connection with a base
station. A base station can be utilized for communicating
with wireless terminal(s) and can also be called, and may
contain some or all of the functionality of, an access point,
node, Node B, e-NodeB, e-NB, or some other network
entity.

[0031] Various aspects or features will be presented
in terms of systems that may include a number of devices,
components, modules, and the like. Itis to be understood
and appreciated that the various systems may include
additional devices, components, modules, efc. and/or
may not include all of the devices, components, modules
etc. discussed in connection with the figures. A combi-
nation of these approaches may also be used.

[0032] The word "exemplary" is used herein to mean
serving as an example, instance, or illustration. Any as-
pect or design described herein as "exemplary" is not
necessarily to be construed as preferred or advanta-
geous over other aspects or designs.

[0033] Additionally, the one or more versions may be
implemented as a method, apparatus, or article of man-
ufacture using standard programming and/or engineer-
ing techniques to produce software, firmware, hardware,
or any combination thereof to control a computer to im-
plement the disclosed aspects. The term "article of man-
ufacture” (or alternatively, "computer program product")
as used herein is intended to encompass a computer
program accessible from any computer-readable device,
carrier, or media. For example, computer readable media
can include but are not limited to magnetic storage de-
vices (e.g., hard disk, floppy disk, magnetic strips...), op-
tical disks (e.g., compact disk (CD), digital versatile disk
(DVD)...), smart cards, and flash memory devices (e.g.,
card, stick). Additionally it should be appreciated that a
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carrier wave can be employed to carry computer-reada-
ble electronic data such as those used in transmitting
and receiving electronic mail or in accessing a network
such as the Internet or a local area network (LAN). Of
course, those skilled in the art will recognize many mod-
ifications may be made to this configuration without de-
parting from the scope of the disclosed aspects.

[0034] FIG. 2 is a block diagram of an embodiment of
atransmitter system 210 (also known as the access point,
base station and eNodeB) and a receiver system 250
(also known as access terminal and user equipment) in
aMIMO system 200. At the transmitter system 210, traffic
data for a number of data streams is provided from a data
source 212 to a transmit (TX) data processor 214.
[0035] In an embodiment, each data stream is trans-
mitted over a respective transmit antenna. TX data proc-
essor 214 formats, codes, and interleaves the traffic data
for each data stream based on a particular coding
scheme selected for that data stream to provide coded
data.

[0036] The coded data for each data stream may be
multiplexed with pilot data using OFDM techniques. The
pilot data is typically a known data pattern that is proc-
essed inaknown mannerand may be used atthereceiver
system to estimate the channel response. The multi-
plexed pilot and coded data for each data stream is then
modulated (i.e., symbol mapped) based on a particular
modulation scheme (e.g., BPSK, QSPK, M-PSK, or M-
QAM) selected for that data stream to provide modulation
symbols. The data rate, coding, and modulation for each
data stream may be determined by instructions per-
formed by processor 230.

[0037] The modulation symbols for all data streams
are then provided to a TX MIMO processor 220, which
may further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 220 then provides Ny mod-
ulation symbol streams to Nrtransmitters (TMTR) 222a
through 222t. In certain embodiments, TX MIMO proc-
essor 220 applies beamforming weights to the symbols
of the data streams and to the antenna from which the
symbol is being transmitted.

[0038] Each transmitter 222 receives and processes a
respective symbol stream to provide one or more analog
signals, and further conditions (e.g., amplifies, filters, and
upconverts) the analog signals to provide a modulated
signal suitable for transmission over the MIMO channel.
N; modulated signals from transmitters 222a through
222tare then transmitted from Nrantennas 224a through
224t, respectively.

[0039] Atreceiver system 250, the transmitted modu-
lated signals are received by Np antennas 252a through
252r and the received signal from each antenna 252 is
provided to a respective receiver (RCVR) 254a through
254r. Eachreceiver 254 conditions (e.g., filters, amplifies,
anddownconverts) a respectivereceived signal, digitizes
the conditioned signal to provide samples, and further
processes the samples to provide a corresponding "re-
ceived" symbol stream.
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[0040] An RX data processor 260 then receives and
processes the N received symbol streams from Ng re-
ceivers 254 based on a particular receiver processing
technique to provide N "detected" symbol streams. The
RX data processor 260 then demodulates, deinterleaves,
and decodes each detected symbol stream to recover
the traffic data for the data stream. The processing by
RX data processor 260 is complementary to that per-
formed by TX MIMO processor 220 and TX data proces-
sor 214 at transmitter system 210.

[0041] A processor 270 periodically determines which
pre-coding matrix to use (discussed below). Processor
270 formulates areverse link message comprising a ma-
trix index portion and a rank value portion.

[0042] The reverse link message may comprise vari-
ous types of information regarding the communication
link and/or the received data stream. The reverse link
message is then processed by a TX data processor 238,
which also receives traffic data for a number of data
streams from a data source 236, modulated by a modu-
lator 280, conditioned by transmitters 254a through 254r,
and transmitted back to transmitter system 210.

[0043] At transmitter system 210, the modulated sig-
nals from receiver system 250 are received by antennas
224, conditioned by receivers 222, demodulated by ade-
modulator 240, and processed by a RX data processor
242 to extract the reserve link message transmitted by
the receiver system 250. Processor 230 then determines
which pre-coding matrix to use for determining the beam-
forming weights then processes the extracted message.
[0044] Fig. 3A llustrates a multicarrier system 300 with
symmetric configuration, which includes downlink carri-
ers (DL CL1and DL CL2) 306 and 310 and uplink carriers
(UL CL1 and UL CL2) 308 and 312. These carriers are
used to exchange information between base station 302
and access terminal 304. Base station 302 and access
terminal 304 correspond to base station 100 and access
terminal 116 shown in Fig. 1. The system 300 is sym-
metric in the that the number of downlink carriers 306
and 310 are equal to the number of uplink carriers 308
and 312 andthatdownlink carrier 306 is paired with uplink
carrier 308 and downlink carrier 310 is paired with uplink
carrier 312. Although only two downlink and two uplink
carriers are shown, the system 300 can be configured to
include any suitable number of downlink and uplink car-
riers.

[0045] Fig. 3B illustrates multicarrier system 350 with
asymmetric configuration, which includes downlink car-
riers (DL CL1, DL CL2 and DL CL3) 356, 358 and 360
and uplink carriers (UL CL1 and UL CL2) 362 and 364.
These carriers are used to exchange information be-
tween base station 302 and access terminal 304. The
system is asymmetric in that the number of downlink car-
riers 356, 358 and 360 are not equal to the number of
uplink carriers 362 and 364. In an asymmetric system
configuration, the number of downlink carriers is not
equal to the number of uplink carriers and the downlink
carriers are not necessarily paired with uplink carriers.
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In an aspect, one or more downlink carriers are paired
with only one uplink carrier (also referred to as uplink
anchor carrier shown as darkened uplink carrier 362).
Although only three downlink and two uplink carriers are
shown, the system 350 can be configured to include any
suitable number of downlink and uplink carriers.

[0046] In an aspect, for the multicarrier system asym-
metrically configured, one or more downlink carriers and
one or more uplink carriers communicate information be-
tween base station 302 and access terminal 304. Atvar-
ious times during operation of the system 350, the access
terminal 304 generates channel state information reports
for each of the downlink carriers. The scheduling regard-
ing when reports are to be provided or transmitted to the
base station 302 can be system specific or base station
specific. The reports generally include channel state in-
formation, comprising channel quality indicator (CQl)
feedback regarding each downlink carrier. The base sta-
tion can employ this information for scheduling purposes.
In an aspect, the access terminal 304 uses one uplink
carrier (referred to as the anchor carrier) to provide CQI
feedback for each downlink carrier used by the system.
The selection of which uplink carrier to utilize (for exam-
ple, UL C1 or UL C2 of Fig. 3) may be static, semi-static
or dynamic based on the system configuration. This de-
cision may be based on various factors, such as system
implementation, channel conditions, loading information
or interference levels of uplink carriers. For semi-static
and dynamic configurations, the anchor carrier may be
selected by signaling, by the base station 302, to access
terminal 304 or during a call setup or initial acquisition.
Which uplink carrier to use may be user equipment-spe-
cific (e.g., access terminal capabilities) or system-spe-
cific (e.g., preselected by the system). In addition, it
should be noted without limitation or loss of generality
that it is possible to use additional uplink carriers to pro-
vide CQlfeedback of one or more downlink carriers. Note
that in the asymmetric configuration, the uplink carriers
need not be paired with the downlink carriers.

[0047] Fig. 4 illustrates a system 400 that provides
channel quality indicator (CQl) feedback for multicarrier
systems that includes access point or base station 402
which can be in continuous and/or operative, or sporadic
and/or intermittent communication with access terminal
or user equipment 404, The base station 402 and access
terminal 404 respectively correspond to the base station
302 and access terminal 304 shown in Figs. 3A and 3B.
Inaccordance with various aspects ofthe claimed subject
matter set forth herein, access terminal 404 can provide
or transmit to the base station 402 channel quality indi-
cator (CQl) feedback for the downlink (DL) carriers (for
example 356,358 or 360 illustrated in Fig. 3B). According
to an aspect, the access terminal 404can determine
channel state information (including CQI information) of
each downlink carrier and use a designated or anchor
uplink (UL) carrier (for example 362 illustrated in Fig. 3B)
to provide the channel state information of the all the
downlink carriers. The anchor carrier is not necessarily
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paired with any of the multiple downlink (DL) carriers for
which channel quality indicator (CQI) feedback is being
conveyed. Transmitting channel quality indicator (CQl)
feedback on a designated or anchor uplink (UL) carrier
that is not necessarily paired with the multiple downlink
(DL) carriers for which channel quality indicator (CQlI)
feedback is being conveyed typically corresponds to a
many-to-one downlink/uplink (DL/UP) mapping (e.g.,
asymmetric carrier configuration). Whereas transmitting
the channel quality indicator (CQl) feedback on corre-
sponding paired uplink (UL) carriers (e.g., paired with
downlink (DL) carriers) can generally be perceived as
being a one-to-one (e.g., symmetric carrier configura-
tion).

[0048] In order to distinguish between the asymmetric
and symmetric configuration alternatives, access termi-
nal 404 can incorporate a flag to be used to indicate
whether channel quality indicator (CQl) feedback is being
sent using an anchor scheme, i.e. a non-paired scheme.
The anchor scheme comprises employing a designated
or anchor uplink (UL) carrier that is not necessarily paired
with the multiple downlink (DL) carriers for which channel
quality indicator (CQl) feedback is being conveyed. For
the paired scheme, the channel quality indicator (CQl)
feedback is dispatched using correspondingly paired up-
link (UL) carriers (e.g., paired with downlink (DL) carri-
ers). The flag so generated by access terminal 404 can,
for example, be conveyed on the system information
(common) or by radio resource control (RRC) signaling
(per access terminal or user equipment (UE)). It should
be noted without limitation or loss of generality that the
flag can be applied to longterm evolution advanced (LTE-
A) access terminals or user equipment (UE) but can be
transparentto legacy access terminals or user equipment
since legacy access terminals or user equipmenttypically
send downlink (DL) channel quality indicator (CQl) feed-
back on the paired uplink (UL). It should be also noted
that base station 402 may request the access terminal,
during a call setup orinitial acquisition, to designate which
alternative (asymmetric - designate the anchor carrier or
symmetric - pairing) to employ.

[0049] Accordingly andin view ofthe foregoing, access
terminal 404 can include symmetric carrier component
406 that can be utilized in cases where channel quality
indicator (CQI) feedback is being dispatched using cor-
respondingly paired uplink (UL) carriers. In accordance
with this aspect of the claimed subject matter, symmetric
carrier component 406, in order to achieve an independ-
ent channel quality indicator (CQl) configuration per car-
rier, preserve single carrier properties, and further to en-
sure that reports do not occur in the same subframe or
at the very least to minimize collisions, can monitor the
offset and/or periodicity of the carrier. Moreover, sym-
metric carrier component 406 can also ascertain whether
or not access terminal 404 is power limited. A determi-
nation by symmetric carrier component 406 that access
terminal 404 is not power limited can indicate thatchannel
quality indicator (CQl) feedback can be conveyed on mul-
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tiple carriers in the same subframe (NxSC-FDMA).
Whereas a determination that access terminal 404 is
power limited can provide indication to symmetric carrier
component 406 that channel quality indicator (CQl) feed-
back needs to be dropped from all carriers, transmitted
on one carrier, or dispatched on a subset of carriers.
[0050] According tothe invention, access terminal 404
can also include asymmetric carrier component 408 that
can be employed in instances where a designated or
anchor uplink (UL) carrier that is not necessarily paired
with the multiple downlink (DL) carriers is being utilized
to convey channel quality indicator (CQI) feedback for
the downlink carriers. While there can be a number of
contingencies that arise where the designated or anchor
uplink (UL) carrier is not necessarily paired with one or
more of the multiple downlink (DL) carriers, two in par-
ticular need to be addressed by asymmetric carrier com-
ponent 408. Asymmetric carrier component 408 needs
to address situations where more than one downlink (DL)
carrier is paired with one uplink (UL) carrier, and further
asymmetric carrier component 408 needs to address sit-
uations where more than one uplink (UL) carrier is paired
with one downlink (DL) carrier.

[0051] According to the invention, where more than
one downlink (DL) carrier is paired with one uplink (UL)
carrier, asymmetric carrier component 408 can cycle
through the channel quality indicator (CQI) feedback for
all corresponding downlink (DL) carriers. It should be not-
ed, without limitation or loss of generality, that different
carrier channel quality indicator (CQl) feedback can be
configured differently, in which case upper layer config-
uration needs to be available for each carrier. Further, it
should also be noted that the same channel quality indi-
cator (CQI) configuration typically requires one set of
configuration parameters from upper layers, and that
channel quality indicator (CQI) feedback can be grouped
depending on transmission mode (e.g., single input mul-
tiple output (SIMO), multiple input multiple output
(MIMO), ...) on the corresponding carriers wherein the
same channel quality indicator (CQl) configuration within
a group can be applied.

[0052] Also according to the invention, with asymmet-
ric carrier component 408, in the case of rank indicator
(RI) collisions and/or wideband CQl/subband channel
quality indicator (CQlI) feedback on the same carrier, can
drop the channel quality indicator (CQIl) feedback.
[0053] It should be appreciated, once again without
limitation or loss of generality, that there need not be a
change in physical uplink control channel (PUCCH)
channel resources for channel quality indicator (CQl)
feedback. Thus, where channel quality indicator (CQl)
feedback is provided in multiple input multiple output (MI-
MO) mode at most 11 bits can be utilized. Whereas when
channel quality indicator (CQI) feedback is dispatched in
single input multiple output (SIMO) mode the format can
be expanded to occupy 11 bits. These 11 bits may be
used to enhance the scheduling of the CQl feedback re-
ports. This may be accomplished by access terminal 404



13 EP 2 441

providing CQl feedback of the scheduled downlink carrier
along with information about which downlink carrier has
the best CQI. In an aspect, for each reporting instance
the report can employ 4 bits for the channel quality indi-
cator (CQl) feedback of the appropriate carrier (e.g., ac-
cording to the cycling rule), 4 bits for the channel quality
indicator (CQlI) of the best channel quality indicator car-
rier, and 3 bits for the index of the carrier. Additionally, it
is possible to include 2 bits for the subband index of the
best subband channel quality indicator (CQI) of the best
CQl carrier. It is possible that access terminal 404 may
also provide information about downlink carrier with the
worst CQI. It should be noted in relation to sending chan-
nel quality indicator (CQl) feedback in single input mul-
tiple output (SIMO) mode, that overhead can be de-
creased because the frequency of the channel quality
indicator (CQl) reporting can be decreased due to the
additional reporting of the best carrier channel quality
indicator (CQI) every reporting period.

[0054] According to an aspect, the asymmetric carrier
component 408, for the wideband report per carrier, the
CQl may include guard bands in case of contiguous car-
riers. Ifthe carriers are not contiguous, then the CQl feed-
back will not cover the guard band portion.

[0055] According to another aspect, where more than
one uplink (UL) carrier is paired with one downlink (DL)
carrier, asymmetric carrier component 408 can utilize a
strategy similar to that utilized by symmetric carrier com-
ponent 406 where some uplink (UL) carriers may not be
configured to carry channel quality indicator (CQl) feed-
back for some user equipment.

[0056] According to yet another aspect, the asymmet-
rical carrier component 408, like the symmetric carrier
component 406, can ascertain whether or not access ter-
minal 404 is power limited. Where asymmetrical carrier
component 408 ascertains that access terminal 404 is
power limited it can be indication that channel quality
indicator (CQl) feedback needs to be dropped on all car-
riers, transmitted on one carrier, or dispatched on a sub-
set of carriers.

[0057] According to an aspect, an aperiodic reporting
component 410 is utilized to provide aperiodic reporting
of reports. A periodic reporting occurs based on prede-
termined period and the physical uplink control channel
(PUCCH) is used to provide or transmit the reports to
base station, whereas, the aperiodic reporting may be
scheduled any time. Also, the aperiodic reports are dis-
patched via physical uplink shared channel (PUSCH).
Where a physical uplink shared channel (PUSCH) is em-
ployed to send an aperiodic report, the report can include
additional subband channel quality indicator (CQl) and
subband precoding matrix indicator (PMI) information for
each carrier. Accordingly, in order to effectuate this as-
pect of the claim matter, aperiodic reporting component
410 can poll for aperiodic requests in the uplink (UL) as-
signment which can refer to the channel quality indicator
(CQl), precoding matrix indicator (PMI), or rank indicator
(RI) report for the downlink (DL) carriers that the uplink
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(UL) is configured to send feedback for, or all configured
downlink (DL) carriers. An additional bit in the uplink (UL)
assighment can be employed to provide this information
dynamically or radio resource control signaling can con-
figure the default operation.

[0058] Referring to Figs. 5-8, methodologies relating
to providing channel quality indicator (CQl) feedback for
multicarrier systems in an LTE based wireless commu-
nication environment are illustrated. While, for purposes
of simplicity of explanation, the methodologies are shown
and described as a series of acts, it is to be understood
and appreciated that the methodologies are not limited
by the order of acts, as some acts can, in accordance
with one or more embodiments, occur in different orders
and/or concurrently with other acts from that shown and
described herein. For example, those skilled in the art
will understand and appreciate that a methodology could
alternatively be represented as a series of interrelated
states or events, such as in a state diagram. Moreover,
not all illustrated acts can be required to implement a
methodology in accordance with one or more embodi-
ments.

[0059] With reference to Fig. 5, illustrated is a meth-
odology 500 that provides channel quality indicator (CQl)
feedback for multicarrier systems in accordance with an
aspect of the claimed subject matter. As depicted, meth-
odology 500 can commence at 502 where a determina-
tion can be made regarding whether the anchor carrier
scheme is used to provide the CQl for the downlink car-
rier. At 504, if determined that the anchor carrier scheme
is used, then set a flag or other indication to indicate that
a designated carrier is used to provide CQIl feedback for
the downlink carriers. The anchor carrier scheme can be
multicarrier system having an asymmetric configuration,
wherein the designated or anchor uplink carrier is used
to provide CQIl and the designated or anchor carrier is
not paired with the downlink carriers. At 506, one of the
uplink carriers is designated as the anchor carrier. This
determination can be dynamic or semi-static base onvar-
ious factors, for example based on power of the access
terminal. At 508, after cycling through all the downlink
carriers to collect the CQI feedback, transmit the CQl
feedback of one or more downlink carrier using the des-
ignated carrier.

[0060] With reference to Fig. 6, illustrated is a meth-
odology 600 that provides channel quality indicator (CQl)
feedback for multicarrier systems in accordance with an
aspect of the claimed subject matter. As depicted, meth-
odology 600 can commence at 602 where a determina-
tion can be made regarding offset and periodicity to en-
sure that reports are not conveyed in the same sub frame
or to at least mitigate collisions. At 604 a determination
can be made regarding whether or not user equipment
or access terminals are power limited. If it is determined
at 604 that user equipment or access terminals are not
power limited, methodology 600 can proceed to 606
where channel quality indicator (CQl) feedback can be
provided on multiple carrier in the same subframe. On
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the other hand, if it is ascertained at 604 that user equip-
ment or access terminals are power limited, the method-
ology 600 proceeds to 608 whereupon a determination
can be made as to whether to drop channel quality indi-
cator (CQl) feedback on all carriers, transmit channel
quality indicator (CQl) feedback on one carrier, or dis-
seminate channel quality indicator (CQI) feedback on a
subset of carriers.

[0061] With reference to Fig. 7, illustrated is a further
methodology 700 that can be utilized to provide channel
quality indicator (CQl) feedback for multicarrier systems
in accordance with an aspect of the claimed subject mat-
ter. Methodology 700 can cycle through channel quality
indicator (CQl) feedback of all corresponding downlink
(DL) carriers at 702. At 704, the methodology can ascer-
tain whether or not channel quality indicator (CQl) feed-
back on different carriers are configured differently in
which case upper layer configuration needs to be avail-
able for each carrier. At 706, a determination can be
made as to whether or not channel quality indicator (CQl)
feedback configuration is similar, in which case only one
set of configuration parameters from upper layers is nec-
essary. At 708, channel quality indicator (CQl) feedback
can be grouped depending on the transmission mode
(e.g., single input multiple output, multiple input multiple
output,...) on the corresponding carriers. Further, at 710
channel quality indicator (CQI) feedback can be dropped
in the case of collision of rank indicator (RI) and wideband
channel quality indicator (CQl)/subband channel quality
indicator (CQl) feedback on the same carrier.

[0062] With reference to Fig. 8, illustrated is a meth-
odology 800 that provides channel quality indicator (CQl)
feedback for multicarrier systems in accordance with an
aspect of the claimed subject matter. The methodology
commences at 802 by determining if the carriers for wide-
band reporting are contiguous. If at 804, it is determined
that carriers are contiguous, then at 808 the entire carrier
including the guard band portion is used to measure the
CQl. Otherwise, at 810 the CQl is measured without us-
ing the guard band portion.

[0063] For a multiple-access system (e.g., FDMA,
OFDMA, CDMA, TDMA, and the like), multiple terminals
can transmit concurrently on the uplink. For such a sys-
tem, the pilot subbands may be shared among different
terminals. The channel estimation techniques may be
used in cases where the pilot subbands for each terminal
span the entire operating band (possibly except for the
band edges). Such a pilot subband structure would be
desirable to obtain frequency diversity for each terminal.
The techniques described herein may be implemented
by various means. For example, these techniques may
be implemented in hardware, software, or a combination
thereof. For a hardware implementation, the processing
units used for channel estimation may be implemented
within one or more application specific integrated circuits
(ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devic-
es (PLDs), field programmable gate arrays (FPGASs),
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processors, controllers, micro-controllers, microproces-
sors, other electronic units designed to perform the func-
tions described herein, or a combination thereof. With
software, implementation can be through modules (e.g.,
procedures, functions, and so on) that perform the func-
tions described herein. The software codes may be
stored in memory unit and executed by processors.
[0064] Itistobe understood thatthe aspects described
herein may be implemented by hardware, software,
firmware or any combination thereof. When implemented
in software, the functions may 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 com-
puter program from one place to another. A storage me-
dia may be any available media that can be accessed by
ageneral purpose or special purpose 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
means in the form of instructions or data structures and
that can be accessed by a general-purpose or special-
purpose computer, or a general-purpose or special-pur-
pose processor. Also, any connection is properly termed
a computer-readable medium. For example, if the soft-
ware is transmitted from a website, server, or other re-
mote source using a coaxial cable, fiber optic cable, twist-
ed pair, digital subscriber line (DSL), or wireless technol-
ogies such as infrared, radio, and microwave, then the
coaxial cable, fiber optic cable, twisted pair, DSL, or wire-
less 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 where disks usually reproduce data magnet-
ically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within
the scope of computer-readable media.

[0065] The various illustrative logics, logical blocks,
modules, and circuits described in connection with the
aspects disclosed herein may be implemented or per-
formed with a general purpose processor, a digital signal
processor (DSP), an application specific integrated cir-
cuit (ASIC), a field programmable gate array (FPGA) or
other programmable logic device, discrete gate or tran-
sistor logic, discrete hardware components, or any com-
bination thereof designed to perform the functions de-
scribed herein. A general-purpose processor may be a
microprocessor, but, in the alternative, the processor
may be any conventional processor, controller, micro-
controller, or state machine. A processor may also be
implemented as a combination of computing devices,
e.g., a combination of a DSP and a microprocessor, a
plurality of microprocessors, one or more microproces-
sors in conjunction with a DSP core, or any other such
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configuration. Additionally, at least one processor may
comprise one or more modules operable to perform one
or more of the steps and/or actions described above.
[0066] For a software implementation, the techniques
described herein may be implemented with modules
(e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be
stored in memory units and executed by processors. The
memory unit may be implemented within the processor
or external to the processor, in which case it can be com-
municatively coupled to the processor through various
means as is known in the art. Further, at least one proc-
essor may include one or more modules operable to per-
form the functions described herein.

[0067] The techniques described herein may be used
for various wireless communication systems suchas CD-
MA, TDMA, FDMA, OFDMA, SC-FDMA and other sys-
tems. The terms "system" and "network" are often used
interchangeably. ACDMA system may implementaradio
technology such as Universal Terrestrial Radio Access
(UTRA), CDMA2000, etc. UTRAincludes Wideband-CD-
MA (W-CDMA) and other variants of CDMA. Further,
CDMAZ2000 covers 1S-2000, IS-95 and |S-856 standards.
A TDMA system may implement a radio technology such
as Global System for Mobile Communications (GSM).
An OFDMA system may implement a radio technology
such as Evolved UTRA (E-UTRA), Ultra Mobile Broad-
band (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 a
release of UMTS 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). Additionally, CDMA2000
and UMB are described in documents from an organiza-
tion named "3rd Generation Partnership Project 2"
(3GPP2). Further, such wireless communication sys-
tems may additionally include peer-to-peer (e.g., mobile-
to-mobile) ad hoc network systems often using unpaired
unlicensed spectrums, 802.xx wireless LAN, BLUE-
TOOTH and any other short- or long- range, wireless
communication technigues.

[0068] Moreover, various aspects or features de-
scribed herein may be implemented as a method, appa-
ratus, or article of manufacture using standard program-
ming and/or engineering techniques. The term "article of
manufacture" as used herein is intended to encompass
acomputer program accessible from any computer-read-
able device, carrier, or media. For example, computer-
readable media can include but are not limited to mag-
netic storage devices (e.g., hard disk, floppy disk, mag-
netic strips, efc.), optical disks (e.g., compact disk (CD),
digital versatile disk (DVD), efc.), smart cards, and flash
memory devices (e.g., EPROM, card, stick, key drive,
etc.). Additionally, various storage mediadescribed here-
in can represent one or more devices and/or other ma-
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chine-readable media for storing information. The term
"machine-readable medium" can include, without being
limited to, wireless channels and various other media ca-
pable of storing, containing, and/or carrying instruction(s)
and/or data. Additionally, a computer program product
may include a computer readable medium having one or
more instructions or codes operable to cause a computer
to perform the functions described herein.

[0069] Further, the steps and/or actions of a method
or algorithm described in connection with the aspects
disclosed herein may be embodied directly in hardware,
in a software module executed by a processor, or in a
combination of the two. A software module may reside
in RAM memory, flash memory, ROM memory, EPROM
memory, EEPROM memory, registers, a hard disk, a re-
movable disk, a CD-ROM, or any other form of storage
medium known in the art. An exemplary storage medium
may be coupled to the processor, such thatthe processor
can read information from, and write information to, the
storage medium. In the alternative, the storage medium
may be integral to the processor. Further, in some as-
pects, the processor and the storage medium may reside
in an ASIC. Additionally, the ASIC may reside in a user
terminal. In the alternative, the processor and the storage
medium may reside as discrete components in a user
terminal. Additionally, in some aspects, the steps and/or
actions of a method or algorithm may reside as one or
any combination or set of codes and/or instructions on a
machine readable medium and/or computer readable
medium, which may be incorporated into a computer pro-
gram product.

[0070] While the foregoing disclosure discusses illus-
trative aspects and/or aspects, it should be noted that
various changes and modifications could be made herein
without departing from the scope of the described as-
pects and/or aspects as defined by the appended claims.
Accordingly, the described aspects are intended to em-
brace all such alterations, modifications and variations
that fall within scope of the appended claims. Further-
more, although elements of the described aspects and/or
aspects may be described or claimed in the singular, the
plural is contemplated unless limitation to the singular is
explicitly stated. Additionally, all or a portion of any aspect
and/or aspect may be utilized with all or a portion of any
other aspect and/or aspect, unless stated otherwise.
[0071] To the extentthatthe 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 em-
ployed as atransitional word in a claim. Furthermore, the
term "or" as used in either the detailed description or the
claims is intended to mean an inclusive "or" rather than
an exclusive "or". That is, unless specified otherwise, or
clear from the context, the phrase "X employs A or B" is
intended to mean any of the natural inclusive permuta-
tions. That is, the phrase "X employs A or B" is satisfied
by any of the following instances: X employs A; X employs
B; or X employs both A and B. In addition, the articles
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"a"and "an" as used in this application and the appended
claims should generally be construed to mean "one or
more" unless specified otherwise or clear from the con-
text to be directed to a singular form.

4. The apparatus of claim 1, further comprising:

means for measuring channel quality with a
guard band if it is determined that the plurality

means for transmitting information about
the best carrier.

12

5 of downlink carriers are contiguous; and/or
means for measuring channel quality without a
Claims guard band, if it is determined that the plurality
of downlink carriers are not contiguous.
An apparatus employed in an access terminal (404)
in awireless communication using a multicarrier sys- 70 The apparatus of claim 1, wherein the transmission
tem, the apparatus comprising: mode is at least one of single input multiple output,
SIMO and multiple input multiple output, MIMO.
means for determining an uplink anchor carrier
to provide channel quality indicator, CQl, feed- The apparatus of claim 3, wherein CQl feedback of
back for a plurality of downlink carriers; 15 the best carrier is transmitted at each reporting in-
means for determining that the CQIl feedback stance together with aregularly scheduled CQl feed-
for all downlink carriers of the plurality of down- back of a downlink carrier of the plurality of downlink
link carriers is configured separately based on carriers according to a cycling rule.
corresponding upper layer CQI feedback con-
figurations for the different downlink carriers, 20 A method for use in an access terminal (404) in a
wherein each corresponding upper layer CQl wireless communication using a multicarrier system,
feedback configuration comprises a set of con- the method comprising:
figuration parameters for providing the CQl
feedback, determining an anchor carrier to provide chan-
means for grouping the CQl feedback for multi- 25 nel quality indicator, CQlI, feedback for a plurality
ple carriers of the plurality of downlink carriers of downlink carriers;
based on transmission mode of the plurality of determining that the CQI feedback for different
downlink carriers, wherein the same CQI con- downlink carriers of the plurality of downlink car-
figuration within a group is applied; riers is configured differently/separately based
means for determining, when reporting the sep- 30 on corresponding upper layer CQIl feedback
arately configured CQl feedback for the different configurations for the different downlink carriers,
downlink carriers of the plurality of downlink car- wherein each corresponding upper layer CQI
riers on the uplink anchor carrier, a collision be- feedback configuration comprises a set of con-
tween a rank indicator and the CQl feedback; figuration parameters for providing the CQl
means for dropping the CQl feedback based at 35 feedback;
least in part on the determining the collision. grouping the CQI feedback for multiple carriers
of the plurality of downlink carriers based on
2. The apparatus of claim 1, further comprising: transmission mode of the plurality of downlink
carriers, wherein the same CQIl configuration
means for measuring channel quality forthe plu- 40 within a group is applied;
rality of downlink carriers; and preferably further determining, when reporting the differently/sep-
comprising: arately configured CQl feedback for the different
downlink carriers of the plurality of downlink car-
means for cycling through the plurality of riers on the uplink anchor carrier, a collision be-
downlink carriers for reporting the CQlfeed- 45 tween a rank indicator and the CQIl feedback;
back for each downlink carriers. and
dropping the CQl feedback based on the deter-
The apparatus of claim 1, further comprising: mining of the collision.
means fordetermining channel qualityoftheplu- 50 8. The method of claim 7, further comprising:
rality of downlink carriers; and
means for identifying a best carrier, wherein the measuring channel quality for all the downlink
best carrier is the downlink carrier from the plu- carriers of the plurality of downlink carriers; and
rality of downlink carriers with best channel qual- preferably
ity; and preferably further comprising: 55 cycling (702) through the plurality of downlink

carriers for measuring the channel quality.

9. The method of claim 7, further comprising:



21 EP 2 441 199 B1 22

determining channel quality of all the downlink
carriers of the plurality of downlink carriers; and
identifying a best carrier, wherein the bestcarrier
is the downlink carrier from the plurality of down-
link carriers with best CQl feedback; and
preferably further comprising:

transmitting information about the best car-
rier.

10. The method of claim 7, further comprising:

11.

measuring channel quality with a guard band if
itis determined that the plurality of downlink car-
riers are contiguous; and/or

measuring channel quality without a guard
band, ifitis determined that the downlink carriers
are not contiguous.

The method of claim 7, wherein the transmission
mode is at least one of single input multiple output,
SIMO and multiple input multiple output, MIMO.

12. A computer program product, comprising:

a computer-readable medium comprising:

code for causing at least one computer to
carry out the steps of any of claims 7-11.

Patentanspriiche

Eine Vorrichtung, die in einem Zugriffsendgerat
(404)in einer Drahtloskommunikation unter Verwen-
dung eines Multitragersystems eingesetzt wird, wo-
bei die Vorrichtung Folgendes aufweist:

Mittel zum Bestimmen eines Uplink- bzw. Ab-
wartsverbindungsankertragers zum Vorsehen
von Kanalqualitatsindikator- bzw. CQI-Feed-
back (CQI = channel quality indicator) flr eine
Vielzahl von Downlink- bzw. Abwartsverbin-
dungstragern;

Mittel zum Bestimmen, dass das CQI-Feedback
fir alle Abwartsverbindungstrager der Vielzahl
von Abwartsverbindungstrager separat konfigu-
riert ist basierend auf entsprechenden CQl-
Feedback-Konfigurationen der oberen Schicht
fir die unterschiedlichen Abwartsverbindungs-
trager, wobei jede entsprechende CQI-Feed-
backkonfiguration der oberen Schicht einen
Satz von Konfigurationsparametern zum Vorse-
hen des CQI-Feedbacks aufweist, Mittel zum
Gruppieren des CQIl-Feedbacks fiir mehrere
Tragerder Vielzahlvon Abwartsverbindungstra-
ger basierend auf einem Sendemodus der Viel-
zahl von Abwartsverbindungstrager, wobei die-
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selbe CQI-Konfiguration innerhalb einer Gruppe
angewandt wird;

Mittel zum Bestimmen, beim Berichten des se-
parat konfigurierten CQI-Feedbacks fur die un-
terschiedlichen Abwartsverbindungstrager der
Vielzahl von Abwartsbildungstrager auf dem
Aufwartsverbindungsankertrager, einer Kollisi-
on zwischen einem Rangindikator und dem
CQIl-Feedback;

Mittel zum Verwerfen bzw. Weglassen des CQl-
Feedbacks basierend wenigstens teilweise auf
dem Bestimmen der Kollision.

2. Vorrichtung nach Anspruch 1, die weiter Folgendes

aufweist:

Mittel zum Messen einer Kanalqualitat fir die
Vielzahl von Abwartsverbindungstragern; und
die vorzugsweise weiter Folgendes aufweist:

Mittel zum zyklischen Durchlaufen durch
die Vielzahl von Abwartsverbindungstra-
gern zum Berichten des CQIl-Feedbacks fir
jeden Abwartsverbindungstrager.

3. Vorrichtung nach Anspruch 1, die weiter Folgendes

aufweist:

Mittel zum Bestimmen einer Kanalqualitat der
Vielzahl von Abwartsverbindungstragern; und
Mittel zum Identifizieren eines besten Tragers,
wobei der beste Trager der Abwartsverbin-
dungstrager aus der Vielzahl von Abwartsver-
bindungstragern mit der besten Kanalqualitat
ist; und die vorzugsweise weiter Folgendes auf-
weist:

Mittel zum Senden von Information Uber
den besten Trager.

4. Vorrichtung nach Anspruch 1, die weiter Folgendes

aufweist:

Mittel zum Messen einer Kanalqualitat mit ei-
nem Schutzband, wenn bestimmtwird, dass die
Vielzahl von Abwartsverbindungstragern an-
grenzend bzw. benachbart ist; und/oder

Mittel zum Messen einer Kanalqualitat ohne ein
Schutzband, wenn bestimmt wird, dass die Viel-
zahl von Abwartsverbindungstragern nicht an-
grenzend bzw. benachbart ist.

Vorrichtung nach Anspruch 1, wobei der Sendemo-
dus wenigstens eines von Folgendem ist: Einzel-
Eingang-Mehrfach-Ausgang bzw. SIMO (SIMO =
single input multiple output) und Mehrfach-Eingang-
Mehrfach-Ausgang bzw. MIMO (MIMO = multiple in-
put multiple output).
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Vorrichtung nach Anspruch 3, wobei das CQl-Feed-
back des besten Tragers bei jeder Berichtsinstanz
bzw. jedem Berichtszeitpunkt zusammen mit einem
regular eingeteilten CQl-Feedback eines Abwarts-
verbindungstragers der Vielzahl von Abwartsverbin-
dungstragern gemag einer zyklischen Durchlaufre-
gel gesendet wird.

EinVerfahren zur Verwendung in einem Zugriffsend-
gerat (404) in einer Drahtloskommunikation unter
Verwendung eines Multitrdgersystems, wobei das
Verfahren Folgendes aufweist:

Bestimmen eines Ankertragers zum Vorsehen
eines Kanalqualitatsindikator-bzw. CQIl-Feed-
backs (CQI = channel quality indicator) flr eine
Vielzahl von Abwartsverbindungstragern;
Bestimmen, dass das CQIl-Feedback fiir unter-
schiedliche Abwartsbildungstrager der Vielzahl
von Abwartsverbindungstragern unterschied-
lich/separat konfiguriert ist basierend auf ent-
sprechenden  CQI-Feedbackkonfigurationen
deroberen Schicht fir die unterschiedlichen Ab-
wartsverbindungstrager, wobei jede entspre-
chende CQl-Feedbackkonfiguration der oberen
Schicht einen Satz von Konfigurationsparame-
tern zum Vorsehen des CQl-Feedbacks auf-
weist;

Gruppieren des CQIl-Feedbacks fiir mehrere
Tragerder Vielzahlvon Abwartsverbindungstra-
gern basierend auf einem Sendemodus der
Vielzahl von Abwartsverbindungstrager, wobei
die gleiche CQl-Konfiguration innerhalb einer
Gruppe angewandt wird;

Bestimmen, beim Berichten des unterschied-
lich/separat konfigurierten CQIl-Feedbacks flr
die unterschiedlichen Abwartsverbindungstra-
ger der Vielzahl von Abwartsverbindung auf
dem Aufwartsverbindungsankertrager, einer
Kollision zwischen einem Rangindikator und
dem CQIl-Feedback; und

Verwerfen bzw. Weglassen des CQIl-Feed-
backs basierend auf dem Bestimmen der Kolli-
sion.

8. Verfahren nach Anspruch 7, das weiter Folgendes

aufweist:

Messen einer Kanalqualitat fir alle Abwartsver-
bindungstrager der Vielzahl von Abwartsverbin-
dungstrager; und vorzugsweise

zyklisches Durchlaufen (702) durch die Vielzahl
von Abwartsverbindungstragern zum Messen
der Kanalqualitat.

9. Verfahren nach Anspruch 7, das weiter Folgendes

aufweist:
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Bestimmen einer Kanalqualitat alle Abwartsver-
bindungstrager der Vielzahl von Abwartsverbin-
dungstragern; und

Identifizieren eines besten Tragers, wobei der
beste Trager der Abwartsverbindungstrager
aus der Vielzahl von Abwartsverbindungstra-
gern mit dem besten CQIl-Feedback ist; und
das vorzugsweise weiter Folgendes aufweist:

Senden von Information Uber den besten
Trager.

Verfahren nach Anspruch 7, das weiter Folgendes
aufweist:

Messen einer Kanalqualitat mit einem Schutz-
band, wenn bestimmtwird, dass die Vielzahlvon
Abwartsverbindungstragern angrenzend bzw.
benachbart ist; und/oder

Messen einer Kanalqualitat ohne ein Schutz-
band, wenn bestimmt wird, dass die Abwarts-
verbindungstrager nicht angrenzend bzw. be-
nachbart sind.

Verfahren nach Anspruch 7, wobeider Sendemodus
wenigstens eines von Folgendem ist; Einzel-Ein-
gang-Mehrfach-Ausgang bzw. SIMO (SIMO =single
input multiple output) und Mehrfach-Eingang-Mehr-
fach-Ausgang bzw. MIMO (MIMO = multiple input
multiple output).

Ein Computerprogrammprodukt, das Folgendes
aufweist:

ein computerlesbares Medium, das Folgendes
aufweist:

Code um wenigstens einen Computer zu
veranlassen, die Schritte nach einem der
Anspriiche 7 bis 11 durchzuflihren.

Revendications

1.

Dispositif utilisé dans un terminald’accés (404) dans
une communication sans fil utilisant un systéme mul-
ti-porteuse, le dispositif comprenant :

des moyens pourdéterminer une porteuse d’an-
crage de liaison montante pour assurer unretour
d’indicateur de qualité de canal, CQl, pour une
pluralité de porteuses de liaison descendante ;
des moyens pour déterminer que le retour CQl
pour toutes les porteuses de liaison descendan-
te de la pluralité de porteuses de liaison descen-
dante est configuré séparément sur la base de
configurations de retour CQIl de couche supé-
rieure correspondantes pour les différentes por-
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teuses de liaison descendante, chaque configu-
ration de retour CQIl de couche supérieure cor-
respondante comprenant un ensemble de pa-
rameétres de configuration pour assurer le retour
caQl,

des moyens pour grouper le retour CQIl pour de
multiples porteuses de la pluralité de porteuses
de liaison descendante sur la base d’'un mode
de transmission de la pluralité de porteuses de
liaison descendante, la méme configuration CQl
étant appliquée a I'intérieur d’un groupe ;

des moyens pour déterminer, lors de I'envoi du
retour CQl configuré séparément pour les diffé-
rentes porteuses de liaison descendante de la
pluralité de porteuses de liaison descendante
sur la porteuse d’ancrage de liaison montante,
une collision entre un indicateur de rang et le
retour CQl ;

des moyens pour abandonner le retour CQl sur
la base au moins en partie de la détermination
de la collision.

Dispositif selon la revendication 1, comprenant en
outre :

des moyens pour mesurer une qualité de canal
pour la pluralité de porteuses de liaison
descendante ; et de préférence comprenant en
outre :

des moyens pour cycler dans la pluralité de
porteuses de liaison descendante pour en-
voyer le retour CQI pour chaque porteuse
de liaison descendante.

Dispositif selon la revendication 1, comprenant en
outre :

des moyens pour déterminer une qualité de ca-
nal de la pluralité de porteuses de liaison
descendante ; et

des moyens pour identifier une meilleure por-
teuse, la meilleure porteuse étant la porteuse
de liaison descendante ayant la meilleure qua-
lité de canal parmi la pluralité de porteuses de
liaison descendante ; et de préférence compre-
nant en outre :

des moyens pour transmettre des informa-
tions concernant la meilleure porteuse.

4. Dispositif selon la revendication 1, comprenant en

outre :

des moyens pour mesurer une qualité de canal
avec une bande de garde s’il est déterminé que
les porteuses de la pluralité de porteuses de
liaison descendante sont contigués ; et/ou
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des moyens pour mesurer une qualité de canal
sans bande de garde, s’il est déterminé que les
porteuses de la pluralité de porteuses de liaison
descendante ne sont pas contigués.

Dispositif selon larevendication 1, dans lequel le mo-
de de transmission est au moins un mode parmi en-
trée unique et sorties multiples, SIMO, et entrées
multiples et sorties multiples, MIMO.

Dispositif selon la revendication 3, dans lequel le re-
tour CQl de la meilleure porteuse esttransmis a cha-
que instance de compte-rendu conjointement avec
un retour CQI planifié de fagon réguliére d’une por-
teuse de liaison descendante de la pluralité de por-
teuses de liaison descendante selon une regle cy-
clique.

Procédé pour utilisation dans un terminal d’acces
(404) dans une communication sans fil utilisant un
systéme multi-porteuse, le procédé comprenant :

déterminer une porteuse d’ancrage pour assu-
rer un retour d’indicateur de qualité de canal,
CQl, pour une pluralité de porteuses de liaison
descendante ;

déterminer que le retour CQI pour différentes
porteuses de liaison descendante de la pluralité
de porteuses de liaison descendante est confi-
guré différemment/séparément sur la base de
configurations de retour CQIl de couche supé-
rieure correspondantes pour les différentes por-
teuses de liaison descendante, chaque configu-
ration de retour CQI de couche supérieure cor-
respondante comprenant un ensemble de pa-
ramétres de configuration pour assurer le retour
caQl;

grouper le retour CQIl pour de multiples porteu-
ses de la pluralité de porteuses de liaison des-
cendante surlabase d’un mode de transmission
de la pluralité de porteuses de liaison descen-
dante, la méme configuration CQl étant appli-
quée a lintérieur d’un groupe ;

déterminer, lors de I'envoi du retour CQI confi-
guré difféfremment/séparément pour les diffé-
rentes porteuses de liaison descendante de la
pluralité de porteuses de liaison descendante
sur la porteuse d’ancrage de liaison montante,
une collision entre un indicateur de rang et le
retour CQl ; et

abandonner le retour CQI sur la base au moins
en partie de la détermination de la collision.

Procédé selon la revendication 7, comprenant en
outre :

mesurer une qualité de canal pour toutes les
porteuses de liaison descendante de la pluralité
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de porteuses de liaisondescendante ; etde pré-
férence

cycler (702) dans la pluralité de porteuses de
liaison descendante pour mesurer la qualité de
canal.

9. Procédé selon la revendication 7, comprenant en
outre :

déterminer une qualité de canal de toutes les
porteuses de liaison descendante de la pluralité
de porteuses de liaison descendante ; et
identifier une meilleure porteuse, la meilleure
porteuse étant la porteuse de liaison descen-
dante ayant le meilleur retour CQI parmi la plu-
ralité de porteuses de liaison descendante ; et
de préférence comprenant en outre :

transmettre des informations concernant la
meilleure porteuse.

10. Procédé selon la revendication 7, comprenant en
outre :

mesurer une qualité de canal avec une bande
de garde s’il est déterminé que les porteuses de
la pluralité de porteuses de liaison descendante
sont contigués ; et/ou

mesurer une qualité de canal sans bande de
garde, s’il est déterminé que les porteuses de
liaison descendante ne sont pas contigués.

11. Procédé selon larevendication 7, dans lequel le mo-
de de transmission est au moins un mode parmi en-
trée unique et sorties multiples, SIMO, et entrées
multiples et sorties multiples, MIMO.

12. Produit programme d’ordinateur, comprenant :

un support lisible par un ordinateur
comprenant :

du code pour amener au moins un ordina-
teur a réaliser les étapes de I'une quelcon-
que des revendications 7 a 11.
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