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carrier is determined, channel information With respect to the
selected downlink component carrier is established, and the
channel information With respect to the selected downlink
component carrier is sent.
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SIGNALLING OF CHANNEL INFORMATION

[0001]

The present application is a continuation of Ser. No.

13/637,222, ?led Sep. 25, 2012 with an assigned §371(c)
acceptance date of Nov. 14, 2012, which is pending; which is
a US. National Stage Entry of PCT/EP2010/053919, ?led
Mar. 25, 2010; all of which are incorporated by reference
herein.
BACKGROUND OF THE INVENTION

[0002]
[0003]

1. Field of the Invention
The present invention relates to an apparatus,

method and computer program product for aperiodic channel
quality indication for carrier aggregation.
[0004] 2. Related Background Art
[0005] The following meanings for the abbreviations used

in this speci?cation apply:

[0006] 3GPP 3rd generation partnership project
[0007]
[0008]

CA Carrier Aggregation
CC Component carrier

[0009]

CIF Carrier Indicator Field

[0010] CQI Channel quality indicator
[0011] CRC Cyclic Redundancy Check
[0012] CSI Channel State information (includes e.g. CQI,
PMI and RI)
[0013] DCI Downlink Control Information
[0014] DL Downlink
[0015] DRX/DTX Discontinuous transmission/detection

which the total system bandwidth contains a set of component
carriers BWl, BWZ, . . . , BWN, having carrier frequencies fl,
f2, . . . , fN.

[0037] The ongoing standardization of LTE-Advanced in
3GPP (currently in the study item phase) assumes carrier
aggregation to form bandwidths of up to 100 MHZ by having
aggregation of up to 5 component carriers of 20 MHZ each.
Different transport blocks with different modulation and cod
ing schemes (MCS) can be transmitted on the different com
ponent carriers, although transmitted to the same user. In
order to facilitate such schemes with ef?cient frequency

domain link adaptation scheduling, the UEs must provide
frequency selective channel state information (CSI) feed
back. CSI may include channel quality indicators (CQI), Pre
coding Matrix Indicators (PMI), Rank Indicators(RI) and/or
channel frequency or impulse response and/or channel cova
riance matrix. Additionally the CSI report may include an
indication of the component carrier or the subband the report
refers to.

[0038] In order to achieve gains from frequency dependent
packet scheduling (FDPS) it is necessary to obtain accurate
information about the frequency domain behaviour of the
propagation channel. To enable FDPS, several frequency
selective CSI reporting modes were added into the LTE Rel-8
speci?cations. The size of the CSI reports depends on the
reporting mode, system bandwidth and rank. The maximum
size of the CSI report in LTE Rel-8 is 64 bits (mode 3-1, 20

MHz BW, rank >1) excluding CRC bits.

[0016]

eNode-B LTE base station (also referred to as eNB)

[0017]

FDPS Frequency Domain Packet Scheduling

would lead to large reports. Hence, the size of the reports

[0018]
[0019]
[0020]
[0021]

LTE Long term evolution
LTE-A LTE-Advanced
MAC Medium Access Control
MCS Modulation and Coding Scheme

should be reduced.

[0022] MIMO Multiple Input Multiple Output
[0023]

NDI New Data Indicator

[0024]
[0025]
[0026]
[0027]
[0028]
[0029]
[0030]

PDCCH Physical Downlink Control Channel
PMI Precoding Matrix Indicator
PRB Physical resource block
PUCCH Physical Uplink Control Channel
PUSCH Physical Uplink Shared Channel
RI Rank Indicator
RRC Radio Resource Control

[0031] SU-MIMO Single User Multiple Input Multiple

Output
[0032] UE User equipment
[0033] UL Uplink
[0034] Some embodiments of the present invention relate,

[0039] When using multiple component carriers, this

SUMMARY OF THE INVENTION

[0040] Thus, it is an object of the present invention to
overcome the above problem of the prior art.

[0041]

According to several embodiments of the present

invention, an apparatus and a method are provided by which

a request for providing aperiodic channel information with
respect to a selected downlink component carrier of a plural

ity of component carriers is received, the selected downlink
component carrier is determined, channel information with
respect to the selected downlink component carrier is estab
lished, and the channel information with respect to the
selected downlink component carrier is sent.

[0042]

According to several embodiments of the present

invention, an apparatus and a method are provided, by which

a request for providing aperiodic channel information with
respect to a selected downlink component carrier of a plural

for example, to LTE-Advanced system which will mo st likely
be part of 3GPP LTE Rel-10. More speci?cally, the focus is on

ity of component carriers is generated, and the request is sent.

Channel State Information (CSI) feedback signalling with
carrier aggregation. It is, however, noted that the embodi

BRIEF DESCRIPTION OF THE DRAWINGS

ments may be applied to other systems and releases as well.
[0035] LTE-Advanced will be an evolution of LTE Rel-8

[0043] These and other objects, features, details and advan
tages will become more fully apparent from the following
detailed description of embodiments of the present invention
which is to be taken in conjunction with the appended draw
ings, in which:

system ful?lling the ITU-R requirements for IMT-Advanced.
3GPP approved a new Study Item on LTE-Advanced in

RAN#39 (March 2008). Carrier aggregation will be one key
technology component required to meet the bandwidth and
peak data rate requirements set for the new system.
[0036] As described above, embodiments of the present
invention relate to component carrier aggregation (or channel
bonding), where the total system bandwidth consists of set of
component carriers as illustrated in FIG. 3. FIG. 3 shows an

example of carrier aggregation with non-contiguous bands, in

[0044]

FIG. 1 a structure of a user equipment (UE) and an

eNode-B according to some embodiments of the present

invention;
[0045] FIGS. 2A and 2B show processes carried out by a
user equipment (UE) and an eNode-B according to some

embodiments of the present invention; and
[0046] FIG. 3 shows an example of carrier aggregation.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0047]

In the following, description will be made to

embodiments of the present invention. It is to be understood,

however, that the description is given by way of example only,
and that the described embodiments are by no means to be

understood as limiting the present invention thereto.

[0048]

As mentioned in the introductory part of the present

application, the size of channel state information (CSI) or

channel quality indicators (CQI) reports should be reduced in
connection with carrier aggregation, in which a plurality of

component carriers (CC) is used.
[0049] It has been speci?ed in the 3GPP RAN WG#1 that in
LTE Rel-8 and Rel-9, the eNodeB can in any subframe (ex
cluding the ones when the UE in con?gured to DRX/DTX)
force the UE to send an aperiodic CSI report on PUSCH. That
is, in contrast to a periodic CSI report, an aperiodic CSI report
is sent by the UE when it is triggered to do so.

[0050] The aperiodic CSI request is triggered with one
speci?c bit in the uplink grant (using DCI format 0, as speci
?ed in 36.212). Furthermore, it is possible to ask for the
aperiodic CSI transmission without any simultaneous UL

data transmission, i.e. aperiodic CSI only. Each UE is always
semi-statically con?gured via RRC signalling to use one ape

riodic CSI reporting mode (before explicit con?guration is
sent, a default mode is assumed depending on the transmis

sion mode).
[0051] With carrier aggregation the need for elaborate CSI
remains. LTE-Advanced (Rel-10) will support at most 5 DL

CCs. Hence the straightforward expansion of Rel-8 reporting
for multiple CCs would result in very large reports (e.g. 5 *64
bits:320 bits). This is not desirable from the Uplink signal

ated, for example based on information as will be described in

the following. Then, the processor monitors the channel in
order to detect the channel quality of the component carriers
or the like. Moreover, the UE comprises a sender (sending
means) 113 which is con?gured to send the channel informa
tion (e.g., aperiodic CSI report or feedback).
[0056] It is noted that the sender 111, the processor 112
and/or the sender 113 may be provided as one unit, e.g., such
that the processor 112 receives and/or sends the correspond
ing messages, requests etc. to/ from a transmitting unit of the
UE or the like. Moreover, the processor 112 can be part of a
central processor of the UE, and/ or can be con?gured to carry
out further functions.
[0057] Reference number 12 shows an eNode-B as an
example for a network control element or an apparatus which

sends the request for providing aperiodic channel information
described above. The eNode-B 12 comprises a processor

(processing means) 122 con?gured to generate a request (e. g.,
an aperiodic CQI or CSI trigger as described in the following)
for providing aperiodic channel information with respect to a
selected downlink component carrier of a plurality of com

ponent carriers. Moreover, a sender (sending means) 121 is
con?gured to send the request. Furthermore, the eNode-B 12
may comprise a receiver (receiving means) 123 con?gured to
receive aperiodic channel information sent in response to the

request for providing aperiodic channel information.
[0058] Thus, the sender 121 of the eNodeB sends a request
or trigger (as indicated in FIG. 1 by the upper arrow), the
processor 1 12 detects the channel state and/ or channel quality
on the selected component carrier, and the sender 113 of the
UE 12 sends the corresponding report to the receiver 123 of

ling point of view. Firstly, such high overhead limits uplink

the eNode-B (a indicated by the lower arrow in FIG. 1).

capacity considerably. Secondly, in many cases it is not pos
sible to guarantee su?icient UL coverage for such large pay

[0059] It is noted that, similar as in case of the UE 11, the
sender 121, the processor 122 and/ or the receiver 123 may be
provided as one unit, e. g., such that the processor 122 receives

loads. Hence it’s clear some compression methods need to be
considered to reduce the UL signalling burden.

[0052] Thus, in order to make ef?cient use of aggregated
spectrum, aperiodic CSI reporting needs to be tailored for the

support of multiple Component Carriers (CC). Embodiments
of the present invention report focus on the related DL sig

nalling aspects.
[0053]

According to embodiments of the present invention,

an approach is taken according to which it is possible to

request for a detailed, aperiodic channel information (e.g.,
CSI) report for some speci?c DL CC (plus potentially some
coarse wideband CSI for other CCs). Embodiments describe
DL control signalling mechanisms for how to realize this.
[0054] In the following, some embodiments are described
with respect to FIG. 1. In particular, FIG. 1 shows structures
of the network elements as used in some of the embodiments

described in the following.
[0055] Reference number 11 shows an user equipment
(UE) as an example for an apparatus carrying out processes
according to the embodiments. In particular, the UE com

prises a receiver (receiving means) 111 which is con?gured to
receive a request (e.g., an aperiodic CQI or CSI trigger as

and/or sends the corresponding messages, requests etc.
to/from a transmitting unit of the eNode-B or the like. More
over, the processor 122 can be part of a central processor of
the eNode-B, and/or can be con?gured to carry out further
functions.

[0060] FIGS. 2A and 2B show methods according to
embodiments of the present invention.
[0061] FIG. 2A shows a process carried out on by an appa
ratus such as an user equipment, for example. In step S1, a

request (e. g., an aperiodic CQI or CSI trigger as described in

the following) for providing aperiodic channel information
with respect to a selected downlink component carrier of a

plurality of component carriers is received. In step S2, the
selected downlink component carrier is determined. In step
S3, channel information with respect to the selected downlink
component carrier is established, and in step S4, the channel
information with respect to the selected downlink component
carrier is sent (e.g., to network control element such as an

eNode-B).
[0062] FIG. 2B shows a process carried out by a network
control element such as an eNode-B, for example. In step

described in the following) for providing aperiodic channel

S11, a request for providing aperiodic channel information

information with respect to a selected downlink component
carrier of a plurality of component carriers. The UE further
comprises a processor (processing means) 112 which is con

with respect to a selected downlink component carrier of a

plurality of component carriers is generated, and in step S12,
the request is sent.

?gured to determine the selected downlink component carrier

[0063]

and to establish channel information with respect to the

which aperiodic channel information sent in response to the

Moreover, the method may comprise a step S13, in

selected downlink component carrier. That is, the processor

request for providing aperiodic channel information is

determines the component carrier to be monitored or evalu

received.
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[0064] Thus, according to embodiments of the present
invention, signalling for Aperiodic CSI feedback with carrier
aggregation is achieved.
[0065] Hence, according to embodiments of the present

ment
for
LTE-A
bandwidth
extension”,
No.
IPCOM000178173D published on ww.lP.com. In detail, a

invention, DL signalling mechanisms and rules are de?ned

of n can be calculated as follows:

which are required for aperiodic CSI report triggering with
Carrier Aggregation. A few altemative/ complementary
options are listed below with respect to certain embodiments.
The common nominator for all the alternatives is that they
provide a way to indicate for which DL CC the detailed

secondary component carrier to be monitored is indicated by
C” . . . , and for M component carriers CO, C l . . . CM, the value

n:(SFN+ UE ID) mod M

where SFN is the system frame number and UE ID is a UE

identi?cation number (usually 16 Bit). Then C” is the
selected/used secondary component carrier. In LTE 10, M

frequency selective CSI report is derived. Additionally wide

could be 4, when all available CCs (5) are used (i.e., one

band reports for other DL CC in the DL CC monitoring set

primary CC and four secondary CCs).
[0077] Thus, summarizing, according to the second

can be reported simultaneously.
[0066] The selected downlink component carrier described
above may be the primary component carrier in a CC set, or an
arbitrary selected one of the set. That is, for example, any one

of the component carriers BWl to BWN shown in FIG. 3 can
be predetermined and indicated to the UE as the selected
downlink component carrier by the different measures as
described below.
[0067] It is noted that the channel information described
above may comprise CSI or CQI, as mentioned above. How
ever, the embodiments are not limited to the speci?c de?ni

tions of CSI and CQI.
[0068] It is noted that according to the embodiments
described below, an aperiodic CSI trigger (as an example for

the request for providing aperiodic channel information) is

embodiment, a particular indicator is used for specifying the
component carrier on which the channel state should be
detected.

[0078]

According to the third embodiment, whenever the

UE receives an UL grant with request to send Aperiodic CSI,
it shall send the con?gured CSI report for the primary DL CC.
That is, in this case the component carrier for which the CSI

report is to be established predetermined, namely the primary
component carrier.
[0079] Here the con?gured CSI report (con?gured via
RRC) may be frequency selective.
[0080] In addition, the UE could send also wideband CSI
for other con?gured and activated CCs.
[0081] According to the fourth embodiment, a combined

sent within an uplink (UL) grant. However, the embodiments
are not limited to this, and the request (or trigger) may be sent
in other suitable ways.
[0069] Moreover, in the ?rst to sixth embodiments
described in the following, the basic structure and functions
as described above are applied. Hence, only the different

indication of the scheduled UL CC and the DL CC for which
to derive the frequency selective CSI report is included into
the UL grant. That is, according to the fourth embodiment a
possibility to simultaneously indicate also the DL CC to
report is taken into account in the UL grant CIF design.

aspects of the embodiments are described.

the potential new UL resource grant that is considered for

[0070] According to the ?rst embodiment, the detailed fre
quency selective aperiodic CSI report is derived from the DL
CC that carried the UL grant with the aperiodic CSI trigger.
[0071] That is, when the UE 11 receives UL grant on which

grant will have a completely new design, and would poten
tially leave room for more advanced indications of the CSI (or

the trigger (request for providing aperiodic channel informa

[0083] According to the ?fth embodiment, the DL CC for
which the frequency selective Aperiodic CSI report is derived

tion) on a particular component carrier, it knows that it has to
detect the channel state or quality information on this particu
lar component carrier.

[0072] Thus, the indication which particular component
carrier is selected is provided by sending the request, in this
case the UL grant including the request, on this particular

component carrier.
[0073] According to the second embodiment, in the UL
grant used for triggering the aperiodic CSI report there is
provided an indicator pointing out for which CC the fre
quency selective report should be calculated. For example,
the indicator may comprise 1-3 bit, so that, e.g., ?ve compo
nent carriers as speci?ed by LTE-A may be indicated.
[0074] In particular, this indicator may be similar to the
carrier indicator ?eld (CIF) used for scheduling data across
CCs.
[0075] Alternatively, some unused ?elds in the UL grant
may be used. For instance, Rel'8 DCI format 0 will have a

single padding bit, which could potentially be used for indi
cating whether the primary component carrier should be

[0082] This could, for instance, happen during the design of

SU-MIMO (single-user multiple input multiple output). This
CQI) reporting mode.

is con?gured semi-statically using higher layer signalling
(e.g. RRC or MAC). That is, similar as according to the third
embodiment, the component carrier for which the report is to
be established is predetermined or precon?gured, so that the
UE 12 knows which component carrier is to be evaluated

when it receives the aperiodic trigger.
[0084] According to the sixth embodiment, unused por
tions of the UL grant are used in order to indicate the selected

component carrier.
[0085] Namely, in the case when an aperiodic CSI report is
requested to be transmitted without simultaneous UL data
there will be some unused signalling bits/states in the UL

grant (e.g. MCS, NDI and resource allocation signalling).
Those can be utilized to indicate the DL CC for which the

frequency selective CSI is measured and reported, so that the
information for indicating the DL CC an be included in such
unused signalling bits or states, or the some of the signalling
bits or states can be reinterpreted with this information.

[0086]

Thus, the following advantages are achieved by the

reported, or whether one of the secondary CCs should be

embodiments as described above:

reported. For example, the secondary CCs could be indicated
by using a hopping pattern.

[0087] For the eNode-B the ability to request for a detailed
Aperiodic CSI report for a desired CC is useful to comple
ment e?icient scheduling and link adaptation decisions.
Examples include cases where the eNode-B only have data

[0076] For example, a hopping pattern as described in
document “Downlink PDCCH signaling and CQI measure
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for a particular UE to be send on a single CC. For such cases

signalling bits or states, or some of the signalling bits or states

it would be useful for the eNode-B to request CSI for the

are reinterpreted with the request for providing aperiodic

desired CC where the scheduling is about to happen.

channel information.

[0088]

Currently there is not a mechanism available to real

[0106]

The processor may be con?gured to provide channel

ize thisihence one needs to be standardized.

information for at least one of the other component carriers

[0089]

than the selected component carrier, and the sender may be

The solution as described above requires only mini

mized standardization effort since there is no need to de?ne

con?gured to send the channel information for the at least one

new CA speci?c reporting formats.

of the other component carriers.

[0090] It is noted that some embodiments as described
above are directed to LTE-A. However, LTE-A is only an

[0107] The channel information for the at least one of the
other component carriers may be a wideband channel infor
mation.
[0108] The at least one of the other component carriers may

example, and embodiments of the present invention may be
applied on any radio access technology in which a system
bandwidth is divided in sub-bands and component carriers are

monitored with respect to channel quality.
[0091] According to a ?rst aspect of several embodiments
of the invention, an apparatus is provided which comprises
[0092]

a receiver con?gured to receive a request for pro

viding aperiodic channel information with respect to a
selected downlink component carrier of a plurality of

component carriers,
[0093] a processor con?gured to determine the selected
downlink component carrier and to establish channel
information with respect to the selected downlink com

ponent carrier, and
[0094] a sender con?gured to send the channel informa
tion with respect to the selected downlink component
carrier.
[0095] The ?rst aspect may be modi?ed as follows:
[0096] The processor may be con?gured to determine the

be con?gured using control signalling.
[0109]

The at least one of the other component carriers may

be con?gured using control signailing by a network control
element.
[01 1 0] The control signalling may be radio resource control
signalling or medium access control signalling.
[0111] Information regarding the at least one of the other
component carriers may be included in the request for pro

viding aperiodic channel information.
[0112] The request for providing aperiodic channel infor
mation may be included in an uplink grant.
[0113] The sender may be con?gured to send the channel
information to a network control element.

[0114] The network control element may be an eNode-B, a
relay node or a home eNode-B.

[0115]

The channel information may comprise channel

state information and/or a channel quality indicator.
[0116] The apparatus may be or may be part of a user

selected downlink component carrier based on which com

equipment.

ponent carrier carried the request for providing the aperiodic

[0117] According to a second aspect of several embodi
ments of the invention, an apparatus is provided which com

channel information.
[0097] The processor may be con?gured to determine the
selected downlink component carrier based on an indicator

sent with the request for providing aperiodic channel infor
mation.

[0098]

The request for providing aperiodic channel infor

mation and the indicator may be included in an uplink grant.
[0099] The selected downlink component carrier may be a

predetermined downlink component carrier, and the proces
sor may be con?gured to establish channel information with

respect to the predetermined downlink component carrier
when the request for providing aperiodic channel state infor
mation is received.

[0100]

The predetermined downlink component carrier

may be a primary downlink component carrier.

[0101] The predetermined downlink component carrier
may be con?gured using control signalling.
[0102] The predetermined downlink component carrier
may be con?gured by a network control element.

[0103]

The request for providing aperiodic channel infor

prises
[0118]

a processor con?gured to generate a request for

providing aperiodic channel information with respect to
a selected downlink component carrier of a plurality of

component carriers, and
[0119] a sender con?gured to send the request.
[0120] The second aspect may be modi?ed as follows:
[0121] The apparatus may further comprise a receiver con
?gured to receive aperiodic channel information sent in
response to the request for providing aperiodic channel infor
mation.
[0122] The sender may be con?gured to send the request
for providing the aperiodic channel information on the com
ponent carrier for which the aperiodic channel information is
to be provided.
[0123] The processor may be con?gured to generate an
indicator for determining the selected downlink component
carrier, and the sender may be con?gured to send the indicator

with the request for providing aperiodic channel information.
[0124] The request for providing aperiodic channel infor

mation may be included in an uplink grant, wherein the uplink
grant comprises a combined indication of a scheduled uplink
component carrier and the selected downlink component car
rier.

predetermined downlink component carrier.
[0126] The predetermined downlink component carrier

[0104]

may be a primary downlink component carrier.

The combined indication may be included in a car

rier indicator ?eld.

[0105]

The request for providing aperiodic channel infor

mation may be included an uplink grant, and wherein, when
the aperiodic channel information is requested to be transmit

ted without simultaneous uplink data, the request for provid
ing aperiodic channel information may be included in unused

mation and the indicator may be included in an uplink grant.
[0125] The selected downlink component carrier may be a

[0127] The predetermined downlink component carrier
may be con?gured using control signalling.
[0128] The control signalling may be radio resource control
signalling or medium access control signalling.
[0129] The processor may be con?gured to include the

request for providing aperiodic channel information in an
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uplink grant, wherein the uplink grant may comprise a com
bined indication of a scheduled uplink component carrier and
the selected downlink component carrier.
[0130] The processor may be con?gured to include the

nent carrier.
[0152] The combined indication may be included in a car

combined indication in a carrier indicator ?eld.

rier indicator ?eld.

[0131] The processor may be con?gured to include the
request for providing aperiodic channel information in an

uplink grant, and to include, when the aperiodic channel
information is requested to be transmitted without simulta

neous uplink data, the request for providing aperiodic channel

grant may comprise a combined indication of a scheduled

uplink component carrier and the selected downlink compo

[0153]

The request for providing aperiodic channel infor

mation may be included an uplink grant, and wherein, when
the aperiodic channel information is requested to be transmit

ted without simultaneous uplink data, the request for provid
ing aperiodic channel information may be included in unused

information in unused signalling bits or states, or some of the

signalling bits or states, or some of the signalling bits or states

signalling bits or states may be reinterpreted with the request

may be reinterpreted with the request for providing aperiodic

for providing aperiodic channel information.

channel information.

[0132] The processor may be con?gured to generate a
request for providing channel information for at least one of
the other component carriers than the selected component
carrier.
[0133] The channel information for the at least one of the
other component carriers may be a wideband channel infor
mation.
[0134] The receiver may be con?gured to receive the ape

[0154]

riodic channel information from a user equipment.

[0135] The processor may be con?gured to include the
request for providing aperiodic channel information in an

The method may further comprise

[0155] providing channel information for at least one of
the other component carriers than the selected compo
nent carrier, and
[0156] sending the channel information for the at least
one of the other component carriers.
[0157] The channel information for the at least one of the
other component carriers may be a wideband channel infor
mation.
[0158] The at least one of the other component carriers may

be con?gured using control signalling.

uplink grant.

[0159]

[0136] The apparatus may be a network control element or
may be part of a network control element. The network con
trol element may be an eNode-B.

be con?gured by a network control element.
[01 60] The control signalling may be radio resource control
signalling or medium access control signalling.
[0161] Information regarding the at least one of the other
component carriers may be included in the request for pro

[0137]

The channel information may comprise channel

state information and/ or a channel quality indicator.

[0138] According to a third aspect of several embodiments
of the invention, a method is provided which comprises

[0139] receiving a request for providing aperiodic chan
nel information with respect to a selected downlink com

ponent carrier of a plurality of component carriers,
[0140] determining the selected downlink component

carrier,
[0141] establishing channel information with respect to
the selected downlink component carrier, and
[0142] sending the channel information with respect to
the selected downlink component carrier.
[0143]
[0144]

The third aspect may be modi?ed as follows:
The selected downlink component carrier may be
determined based on which component carrier carried the

request for providing the aperiodic channel information.
[0145]

The selected downlink component carrier may be

determined based on an indicator sent with the request for

The at least one of the other component carriers may

viding aperiodic channel information.
[0162] The channel information may be sent to a network
control element.
[0163] The network control element may be an eNode-B, a
relay node or a home eNode-B.

[0164]

The request for providing aperiodic channel infor

mation may be included in an uplink grant.
[0165] The method may be carried out by a user equipment
or a part thereof.

[0166]

The channel information may comprise channel

state information and/or a channel quality indicator.

[0167] According to a fourth aspect of several embodi
ments of the invention, a method is provided which comprises

[0168] generating a request for providing aperiodic
channel information with respect to a selected downlink

component carrier of a plurality of component carriers,
and

providing aperiodic channel information.
[0146] The request for providing aperiodic channel infor

[0169] sending the request.
[017 0] The fourth aspect may be modi?ed as follows:

mation and the indicator may be included in an uplink grant.
[0147] The selected downlink component carrier may be a

predetermined downlink component carrier, and the channel

[0171] The method may further comprise
[0172] receiving aperiodic channel information sent in
response to the request for providing aperiodic channel

information may be established with respect to the predeter
mined downlink component carrier when the request for pro

[0173]

viding aperiodic channel information is received.
[0148] The predetermined downlink component carrier
may be a primary downlink component carrier.

[0149] The predetermined downlink component carrier
may be con?gured using control signalling.
[0150] The predetermined downlink component carrier
may be con?gured by a network control element.

[0151]

The request for providing aperiodic channel infor

mation may be included in an uplink grant, wherein the uplink

information.

The request for providing the aperiodic channel

information may be sent on the component carrier for which

the aperiodic channel information is to be provided.
[0174] The method may further comprise
[0175] generating an indicator for determining the
selected downlink component carrier, wherein the indi
cator is sent with the request for providing aperiodic
channel information.

[0176]

The request for providing aperiodic channel infor

mation and the indicator may be included in an uplink grant.
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The selected downlink component carrier may be a

[0201]

The sixth aspect may be modi?ed as follows:

predetermined downlink component carrier.
[0178] The predetermined downlink component carrier

[0202]

The apparatus may comprise means for determining

[0177]

the selected downlink component carrier based on which

may be a primary downlink component carrier.

component carrier carried the request for providing the ape

[0179] The predetermined downlink component carrier
may be con?gured using control signalling.

riodic channel information.

[0180] The control signalling may be radio resource control
signalling or medium access control signalling.

the selected downlink component carrier based on an indica

[0181]

The method may further comprise

[0182] including the request for providing aperiodic
channel information included in an uplink grant,
wherein the uplink grant comprises a combined indica
tion of a scheduled uplink component carrier and the
selected downlink component carrier.
[0183]

The combined indication may be included in a car

rier indicator ?eld.

[0184]

The method may further comprise

[0185] including the request for providing aperiodic
channel information in an uplink grant, and,

[0186] including the request for providing aperiodic
channel information in unused signalling bits or states or
some of the signalling bits or states are reinterpreted

with the request for providing aperiodic channel infor
mation, when the aperiodic channel information is
requested to be transmitted without simultaneous uplink
data.

[0187] The method may further comprise
[0188] generating a request for providing channel infor
mation for at least one of the other component carriers
than the selected component carrier.
[0189] The channel information for the at least one of the
other component carriers may be a wideband channel infor
mation.

[0190]

The aperiodic channel information may be received

from a user equipment.

[0191]

The request for providing aperiodic channel infor

mation may be included in an uplink grant.
[0192] The method may be carried out by a network control
element or a part thereof, wherein the network control ele
ment may be an eNode-B.

[0193]

The channel information may comprise channel

state information and/ or a channel quality indicator.

[0194] According to a ?fth aspect of several embodiments
of the present invention, a computer program product is pro
vided which comprises code means for performing a method
according to any one of the third and fourth aspects and their

[0203]

The apparatus may comprise means for determining

tor sent with the request for providing aperiodic channel
information.
[0204] The apparatus may comprise means for providing
channel information for at least one of the other component
carriers than the selected component carrier, and means for
sending the channel information for the at least one of the
other component carriers.
[0205] According to a seventh aspect of several embodi
ments of the invention, an apparatus is provided which com

prises
[0206]

means for generating a request for providing ape

riodic channel information with respect to a selected

downlink component carrier of a plurality of component

carriers, and
[0207]

means for sending the request.

[0208] The seventh aspect may be modi?ed as follows:
[0209] The apparatus may further comprise means for
receiving aperiodic channel information sent in response to

the request for providing aperiodic channel information.
[0210] The apparatus may comprise means for sending the
request for providing the aperiodic channel information on
the component carrier for which the aperiodic channel infor
mation is to be provided.
[0211] The apparatus may comprise means for generating
an indicator for determining the selected downlink compo
nent carrier, and means for sending the indicator with the

request for providing aperiodic channel information.
[0212] The apparatus may comprise means for including
the request for providing aperiodic channel information in an
uplink grant, wherein the uplink grant may comprise a com
bined indication of a scheduled uplink component carrier and
the selected downlink component carrier.
[0213] The apparatus may comprise means for including
the combined indication in a carrier indicator ?eld.

[0214] The apparatus may comprise means for including
the request for providing aperiodic channel information in an

uplink grant, and for including, when the aperiodic channel
information is requested to be transmitted without simulta

neous uplink data, the request for providing aperiodic channel
information in unused signalling bits or states, or some of the

modi?cations when run on a computer.

signalling bits or states may be reinterpreted with the request

[0195]

for providing aperiodic channel information.

The computer program product is embodied on a

computer-readable medium.
[0196] The computer program product may be directly
loadable into an internal memory of the computer.

[0197] According to a sixth aspect of several embodiments
of the invention, an apparatus is provided which comprises
[0198] means for receiving a request for providing ape
riodic channel information with respect to a selected

[0215] The apparatus may comprise means for generating a
request for providing channel information for at least one of
the other component carriers than the selected component
carrier.

[0216]

The apparatus may comprise means for receiving

the aperiodic channel information from a user equipment.

downlink component carrier of a plurality of component

[0217] The apparatus may comprise means for including
the request for providing aperiodic channel information in an

carriers,

uplink grant.

[0199] means for determining the selected downlink
component carrier and to establish channel information
with respect to the selected downlink component carrier,
and
[0200] means for sending the channel information with
respect to the selected downlink component carrier.

[0218] It is to be understood that any of the above modi?
cations can be applied singly or in combination to the respec
tive aspects and/ or embodiments to which they refer, unless

they are explicitly stated as excluding alternatives.
[0219] For the purpose of the present invention as described
herein above, it should be noted that
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[0220]

method steps likely to be implemented as soft

ware code portions and being run using a processor at a

downlink component carrier for which the aperiodic
channel information is to be provided.

network element or terminal (as examples of devices,

3. The apparatus according to claim 2, further comprising

apparatuses and/or modules thereof, or as examples of

a receiver con?gured to receive aperiodic channel informa
tion sent in response to the request for providing aperiodic
channel information.
4. The apparatus according to claim 2, wherein the proces

entities including apparatuses and/or modules there
fore), are software code independent and can be speci
?ed using any known or future developed programming
language as long as the functionality de?ned by the

method steps is preserved;
[0221] generally, any method step is suitable to be imple
mented as software or by hardware without changing the

idea of the invention in terms of the functionality imple

mented;
[0222] method steps and/or devices, units or means
likely to be implemented as hardware components at the

above-de?ned apparatuses, or any module(s) thereof,
(e.g., devices carrying out the functions of the appara

sor is further con?gured to generate an indicator for deter

mining the selected downlink component carrier, and the
transmitting unit is con?gured to send the indicator with the
request for providing aperiodic channel information.
5. The apparatus according to claim 4, wherein the request
for providing aperiodic channel information and the indicator
are included in an uplink grant.

6. The apparatus according to claim 2, wherein the selected
downlink component carrier is a predetermined downlink

component carrier.
7. The apparatus according to claim 6, wherein the prede

tuses according to the embodiments as described above,
UE, eNode-B etc. as described above) are hardware

termined downlink component carrier is a primary downlink

independent and can be implemented using any known
or future developed hardware technology or any hybrids
of these, such as MOS (Metal Oxide Semiconductor),

component carrier.
8. The apparatus according to claim 6, wherein the prede
termined downlink component carrier is con?gured using

CMOS (Complementary MOS), BiMOS (Bipolar
MOS), BiCMOS (Bipolar CMOS), ECL (Emitter

control signaling.

Coupled Logic), TTL (Transistor-Transistor Logic),
etc., using for example ASIC (Application Speci?c lC
(Integrated Circuit)) components, FPGA (Field-pro
grammable Gate Arrays) components, CPLD (Complex
Programmable Logic Device) components or DSP

(Digital Signal Processor) components;
[0223] devices, units or means (e.g. the above-de?ned
apparatuses, or any one of their respective means) can be
implemented as individual devices, units or means, but
this does not exclude that they are implemented in a
distributed fashion throughout the system, as long as the
functionality of the device, unit or means is preserved;
[0224] an apparatus may be represented by a semicon
ductor chip, a chipset, or a (hardware) module compris

ing such chip or chipset; this, however, does not exclude

9. The apparatus according to cairn 2, wherein the proces
sor is further con?gured to include the request for providing

aperiodic channel information in an uplink grant, the uplink
grant comprising a combined indication of a scheduled uplink
component carrier and the selected downlink component car
rier.
10. The apparatus according to claim 9, wherein the pro
cessor is further con?gured to include the combined indica
tion in a carrier indicator ?eld.

11. The apparatus according to claim 2, wherein the pro
cessor is further con?gured to include the request for provid
ing aperiodic channel information in an uplink grant, and to

include, when the aperiodic channel information is requested
to be transmitted without simultaneous uplink data, the

request for providing aperiodic channel information in
unused signaling bits or states, or some of the signaling bits or

the possibility that a functionality of an apparatus or

states are reinterpreted with the request for providing aperi

module, instead of being hardware implemented, be

assembly of more than one apparatus, whether function

odic channel information.
12. The apparatus according to claim 2, wherein the pro
cessor is further con?gured to generate a request for provid
ing channel information for at least one of the other compo
nent carriers than the selected component carrier.
13. The apparatus according to claim 12, wherein the chan
nel information for the at least one of the other component

ally in cooperation with each other or functionally inde

carriers is a wideband channel information.

pendently of each other but in a same device housing, for

14. The apparatus according to claim 2, wherein the pro
cessor is further con?gured to include the request for provid

implemented as software in a (software) module such as
a computer program or a computer program product

comprising executable software code portions for
execution/being run on a processor;
[0225] a device may be regarded as an apparatus or as an

example.
[0226] It is noted that the embodiments and examples
described above are provided for illustrative purposes only
and are in no way intended that the present invention is

restricted thereto. Rather, it is the intention that all variations
and modi?cations be included which fall within the spirit and
scope of the appended claims.

1. (canceled)
2. An apparatus comprising:
a processor con?gured to generate a request for providing
aperiodic channel information with respect to a selected
downlink component carrier of a plurality of component

carriers; and
a transmitting unit con?gured to send the request for pro
viding the aperiodic channel information on the selected

ing aperiodic channel information in an uplink grant.
15. A method comprising:
generating a request for providing aperiodic channel infor
mation with respect to a selected downlink component

carrier of a plurality of component carriers; and

sending the request for providing the aperiodic channel
information on the selected downlink component carrier
for which the aperiodic channel information is to be

provided.
16. The method according to claim 15, further comprising
receiving aperiodic channel information sent in response to
the request for providing aperiodic channel information.
17. The method according to claim 15, further comprising
generating an indicator for determining the selected downlink
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component carrier, the indicator being sent With the request
for providing aperiodic channel information.
18. The method according to claim 17, Wherein the request
for providing aperiodic channel information and the indicator

24. The method according to claim 15, further comprising

including the request for providing aperiodic channel infor
mation in an uplink grant, and, including the request for
providing aperiodic channel information in unused signaling

are included in an uplink grant.

bits or states or some of the signaling bits or states are rein

19. The method according to claim 15, Wherein the selected
downlink component carrier is a predetermined downlink
component carrier.
20. The method according to claim 19, Wherein the prede
termined downlink component carrier is a primary downlink
component carrier.
21. The method according to claim 19, Wherein the prede

terpreted With the request for providing aperiodic channel

termined downlink component carrier is con?gured using
control signaling.
22. The method according to claim 15, further comprising
including the request for providing aperiodic channel infor
mation included in an uplink grant, the uplink grant compris
ing a combined indication of a scheduled uplink component
carrier and the selected downlink component carrier.
23. The method according to claim 22, Wherein the com
bined indication is included in a carrier indicator ?eld.

information, When the aperiodic channel information is
requested to be transmitted Without simultaneous uplink data.
25. The method according to claim 15, further comprising
generating a request for providing channel information for at
least one of the other component carriers than the selected
component carrier.
26. The method according to claim 25, Wherein the channel
information for the at least one of the other component car
riers is a Wideband channel information.

27. The method according to claim 15, Wherein the request
for providing aperiodic channel information is included in an

uplink grant.

