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Scheduling data transmissions between a mobile terminal and a base
station in a wireless communications network

Technical Field

The invention relates to methods and devices for scheduling data transmis-

sions between a mobile terminal and a base station in a wireless communica-
tions network arranged for the transmission of multiple independently sched-
uled component carrier signals.

Background
With each generation, wireless communication systems are characterized by

ever-higher data rates. While some increase in data rates may be attributed
to improvements in modulation, coding, and the like, significant increases in
data rates generally require higher system bandwidths. For example, the iIn-
ternational Mobile Telecommunications, IMT, advanced (a proposed fourth
generation (4G) wireless communication system), mentions bandwidths up to
100 MHz. However, the radio spectrum is a limited resource, and since many
operators and systems compete for limited radio resources, it is unlikely that
100 MHz of contiguous spectrum will be free for such systems.

One approach to increasing bandwidth requirements in limited, fragmented
spectrum is to aggregate non-contiguous spectrum. From a baseband point
of view, this can effectively increase the system bandwidth sufficiently to
support up to 1 Gb/s, a throughput requirement for 4G systems. Transmitting
data in non-contiguous parts of the spectrum also introduces flexibility, as
spectrum utilization may be adapted to existing spectrum use and geographi-
cal position. Additionally, different modulation and coding schemes may be
advantagecusly applied to different portions of the spectrum.

A possible evolution of current cellular systems, such as the 3GPP Long
Term Ewvolution (LTE), to support non-contiguous spectrum is to introduce
multiple component carriers or multiple channels. in such a multi-channel or
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multiple component carrier system, each separate portion of spectrum may
be considered an LTE system. Multi-channel transmission is likely to be a
principal part of the further releases of 3G LTE targeting ITU IMT-Advanced
capabilities. A mobile terminal for use in such a system will be capable of
receiving multiple compaonent carriers, of different bandwidths, and transmit-
fed at different carrier frequencies. Also High-Speed Packet Access (HSPA)
systems can use multiple bands, e.g. dual carrier (downlink) and dual cell
(uplink). In the following, the general term “multiple system carrier” is used.

US 2007/007090 discloses a multi-carrier communication system in which
radio resources are distributed between a plurality of access terminals. The
carriers assigned to an access terminal are determined by the network based
on scheduling information received from the access terminal. The scheduling
information may include data requirements, Quality-of-Service requirements,
available transmit power headroom, the location of the access terminal, or
hardware constraints associated with the access terminal. This disclosure
does not relate fo the use of non-contiguous bandwidths.

The design of a mobile terminal supporting multiple non-contiguous system
carriers is a non trivial task. The aggregated spectrum approach implies that
the radio receiver architecture for such a mobile terminal will become more
complicated than a terminal only capable to receive contiguous system band-
widths. One reason for this is that the front end radio needs to be able to
suppress blocking signal in between the spectrum “chunks”. Different kinds of
radio architecture can be used for handling this problem; however, they typi-
cally have drawbacks compared to standard contiguous system receivers in
terms of current consumption. Therefore there is a need for an efficient non-
contiguous multi-carrier system design taking into account the challenges in
the mobile terminal front end receiver design.

Summary
Therefore, it is an object of embodiments of the invention to provide a flexibie

method of scheduling data transmissions, which is more efficient and takes
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the mobile terminal’s current ability to handle non-contiguous system carriers
into account.

According to embodiments of the invention the object is achieved by using a
method of scheduling data transmissions between a mobile terminal and a
base station in a wireless communications network arranged for the trans-
mission of multiple system carrier signals, each system carrier providing for
the transmission of signals in a predetermined bandwidth around the carrier.

The method may comprise the steps of receiving in the mobile terminal in-
formation from said base station indicating available system carriers; detect-
ing in the mobile terminal at least one dynamic parameter indicative of the
mobile terminal’s current capability to handle non-contiguous system carriers;
determining in the mobile terminal from said at least one dynamic parameter
whether a situation has occurred in which the mobile terminal’'s capability to
handle non-contiguous system carriers has been reduced; modifying, if such
a situation has occurred, feedback information to be transmitted to said base
station; and transmitting the modified feedback information from said mobile
terminal to said base station.

By modifying the feedback information in this way the mobile terminal re-
duces the likelihood that the base station allocates non-contiguous system
carriers to the mobile terminal in the situations where the mobile terminal has
a reduced capability of handling such system carriers.

In some embodiments the system carrier signals may be transmitted in a
Third Generation Long Term Evolution system or in a High-Speed Packet
Access system.

In one embodiment the method further comprises the step of selecting the at
least one parameter from the group of parameters consisting of a parameter
indicative of a charging level of a battery in the mobile terminal, a parameter
indicative of a level of transmission power from the mobile terminal required
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to achieve a predetermined quality level of data transfer from the mobile ter-
minal and a parameter indicative of a level of base band processing capabil-
ity in the mobile terminal.

By letting the mobile terminal control the number of system carrier to use in
respect to a parameter indicative of a charging level of a battery in the mobile
terminal, a longer battery lifetime may be achieved. This may be done by lim-
iting the use of multiple component carriers when the battery charging level is
low, thereby saving the power needed to support multiple component carri-
ers. Additionally a simpler design of the mobile terminal may be used since
there is no need for supporting multiple system carriers at a low battery volt-
age.

By letting the parameter be indicative of a level of transmission power from
the mobile terminal, to achieve a predetermined quality level of data transfer,
a simpler design of the mobile terminal may be used, since the mobile termi-
nal does not have to support multiple system carriers when transmitting with
a high power. This may be achieved by limiting the number of system carriers
used when transmitting with a high power.

By letting the parameter be indicative of a level of base band processing ca-
pability in the mohile terminal a more efficient use of the processing re-
sources in the mobile terminal may be achieved. This may be done by limit-
ing the number of system carriers used when the processing resources in the
mobile terminal is scarce.

In one embodiment the method further comprises the steps of detecting the
occurrence of a system carrier event triggered by one of the parameter levels
passing a predefined threshold; and performing the step of determining
whether a situation with reduced capability to handle non-contiguous system
carriers has occurred when a sysiem carrier event is detected.
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By controlling the use of multiple system carriers in respect to an event trig-
gered by the passing of a predetermined threshold by one of the parameter
levels, an easy implementation of the method in a mobile terminal is made
possible.

In one embodiment the step of modifying feedback information comprises
reporting a Channel-Quality Indicator for at least one received system carrier
indicating a signal quality level that is lower than an actually received signal
quality. This reduces the likelihood of receiving downlink data on muliiple
component carriers.

In one embodiment the step of modifying feedback information comprises
reducing a scheduling request size indicating an amount of data to be trans-
mitted to said base station. This increases the likelihood for only being uplink
scheduled on one component carrier or fewer component carriers.

In one embodiment the step of modifying feedback information comprises
reducing a level of transmitted channel-sounding reference signals for at
least one uplink system carrier. This reduces the likelihood for scheduling
allocation on multiple uplink component carriers.

Some embodiments of the invention relate to a mobile terminal configured to
schedule data transmissions between the mobile terminal and a base station
in a wireless communications network arranged for the transmission of multi-
ple system carrier signals, each system carrier providing for the transmission
of signals in a predetermined bandwidth around the carrier. The mobile ter-
minal is configured to receive information from said base station indicating
available system carriers; detect at least one dynamic parameter indicative of
the mobile terminal’'s current capability to handle non-contiguous system car-
riers; determine from said at least one dynamic parameter whether a situa-
tion has occurred in which the mobile terminal’s capability to handle non-
contiguous system carriers has been reduced; modify, if such a situation has
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occurred, feedback information to be transmitted to said base station: and
transmit the modified feedback information to said base station.

Embodiments corresponding to those mentioned above for the method also
apply for the mobile terminal.

Some embodiments of the invention relate to a computer program and a
computer readable medium with program code means for performing the

method described above.

Brief Description of the Drawings

Embodiments of the invention will now be described more fully below with
reference to the drawings, in which

Figure 1 is a frequency plot showing multiple component carriers;

Figure 2a is a frequency plot showing the spectrum leakage when transmit-
ting multiple component carriers with low power;

Figure 2b is a frequency plot showing the spectrum leakage when transmit-
ting multiple component carriers with high power;

Figure 3a is a frequency plot showing the amplitude of a low energy interfer-
ence signal positioned between two component carriers prior to filtration;

Figure 3b is a frequency plot showing the amplitude of a low energy interfer-
ence signal positioned between two component carriers after filiration;

Figure 4a is a frequency plot showing the amplitude of a high energy interfer-
ence signal positioned between two component carriers prior to filtration;

Figure 4b is a frequency plot showing the amplitude of a high energy interfer-
ence signal positioned between two component carriers after filtration; and
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Figure 5 is a flow chart of a method of scheduling data transmissions be-
tween a mobile terminal and a base station; and

Figure 6 is a functional block diagram of a mobile terminal.

Detailed Description of Embodiments
In order to achieve higher bandwidths, e.g. up to 100 MHz, in wireless com-

munications networks non-contiguous spectrum can be aggregated. Figure 1
depicts an example of aggregation of system carriers to achieve greater
bandwidth. It may be noted that the left-most system carrier is well spaced-
apart in frequency to the other system carriers. It will experience, and cause,
only a small amount of Inter carrier interference due to the wide cartier spac-
ing. However, the two right most system carriers are not as well spaced apart
in frequency.

In a spectrum aggregated or multi-channel system as is discussed herein,
several frequency bands, contiguous or non-contiguous, may be allocated for
the communication with one mobile terminal. The modulation and access
format within the band could be of any kind, e.g., orthogonal frequency divi-
sion multiplexing (OFDM), single-carrier frequency division multiplexing (SC-
FDMA), code-division multiple access (CDMA) etc. In this application, we
denote such a system “multiple component carrier system” or “multiple sys-
tem carrier system”. In this context, one channel is referred to as one “com-
ponent carrier” or one “system carrier’. It may also be noted that this type of
system in some publications is called “multi-carrier”, however, the term com-
ponent carrier or system carrier is used here to avoid confusion with OFDM
sub-carriers.

In the following, a Third Generation Long Term Evolution (3G LTE) system is
used as an example for explaining the invention. However, it is noted that the
invention is not limited to such a system, but can be used as well in other
systems. One example of another system, where the invention can be used,
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is a High-Speed Packet Access (HSPA) system, in which dual-carrier can be
used in the downlink and dual-cell can be used in the uplink. In a new release
HSPA will be extended to 4carrier or 4cell HSPA.

Thus a system carrier can be a 3G LTE component carrier or a HSPA dual
carrier. It is noted that a non dual-cell HSPA (i.e. single HSPA carrier) capa-
ble terminal is capable to connect on such a system (HSPA) carrier, and that
a non component carrier LTE (i.e. single carrier LTE) terminal is capable to
connect on such a system (LTE) carrier.

Since 3G LTE uses the term “component carrier” this term is used in the fol-
lowing description for convenience instead of the more general term “system
carrier”.

This invention describes methods and devices for handling problems with
multi-component carrier support in case of some kind of overload situation.
For instance, depending on the battery status, the needed transmit power,
real-time processing problem etc, there can be situations where the mobile
terminal could not support multi-component carrier according to it's mobile
terminal capability. [n uplink it could e.g. be hard to fulfil spectrum leakage
requirements, while in downlink it can be hard to fulfil blocking requirements.
Different kind of radio architecture can be used for handling this problem, but
they typically have drawbacks compared to standard continuous system
bandwidth receivers in terms of current consumption.

Figures 2a and 2b illustrate a situation with uplink transmission from a mobile
terminal on multiple component carriers.

Figure 2a shows frequency leakage when transmitling with relatively low
power from a mobile terminal to a base station. The transmit power level is
typically chosen based on a predetermined quality leve! requirement. Closed
power loops are commonly used to adjust the transmit power. The loops
function by monitoring, in the base station, the quality level of the transmis-
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sion. If the quality level drops below a predetermined threshold, a control sig-
nal is sent from the base station fo the mobile terminal, which in return in-
creases the transmit power. Reversely, If the quality rises above a predeter-
mined threshold, the base station signals to the mobile terminal which then
decreases the transmit power.

Two component carriers 301, 302 are shown. Nonlinearities in the transmitter
and RF power amplifier result in intermodulation distortion, this leads to fre-
quency leakage. To enable other users to use the bandwidth positioned out-
side the bandwidths of the used component carriers, strict frequency leakage
requirements apply on mobile terminals. 303 shows the frequency leakage of
the two component carriers 301, 302, and 304 shows the leakage require-
ment of the mobile network. The frequency leakage 303 of the two compo-
nent carriers 301, 302 is below the leakage requirement 304 when the
transmit power of the carriers is low.

Figure 2b shows frequency leakage when transmitting with a higher power
from the mobile terminal to a base station. Again, two non-contiguous com-
ponent carriers 305,306 are shown. They are positioned at the same fre-
gquencies as the two component carriers 301,302 in figure 2a, however due to
the increased transmit power their amplitude is higher. The spectrum leakage
307 of the two carriers is now above the spectrum leakage requirement of the
mobile network. Using a more linear transmitter and RF power amplifier is a
possible way to mitigate this. However, highly linear components generally
consume more power and increase the complexity and cost of the mobile
terminal.

Thus it can be advantageous to control the number of component carriers
based on the needed transmit power of the individual carriers. One way of
doing this is to decrease the number of component carriers used, when the
transmit power is high, i.e. above a predefined threshold. Alternatively, use of
component carriers with a narrow bandwidth may be limited, when transmit-
ting with high power. This will enable multi-carrier support on mobile termi-
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nals without the need of costly hardware and with reasonable power con-
sumption.

Similarly, it can be advantageous to control the number of component carri-
ers based on the state of charge of the battery in the mobile terminal. This
may be done by decreasing the number of component carriers used, when
the state of charge of the battery is low, thereby achieving both multi carrier
support and a long battery life time, without the need of a complex and ex-
pensive architecture in the mobile terminal.

The number of component carriers used may also be controlled by a power
management system functioning as a dynamic parameter. The power man-
agement system may function by estimating the power consumption of sup-
porting multiple component carriers and determine the number of carriers to
use in relation to the estimated power consumption. This may be done by
limiting the number of component carriers used when the power consumption
for supporting multiple component carriers is high. The state of charge of the
battery in the mobile terminal may also be used as an input to the power
management system. By using a power management system a longer bat-
tery life time is achieved. Thereby multiple component carriers may be sup-
ported only in situations where the power consumption for supporting them is
relative low.

Figures 3a, 3b, 4a and 4b illustrate a situation with downlink transmission to
a mobile terminal on multiple component carriers.

Figure 3a shows a frequency plot of an interference signal 502 with relatively
low energy positioned between two component carriers 501,502 prior to filtra-
tion in a mobile terminal. 504 is a threshold showing the ability of the filters in
the mobile terminal to block out interference signals. The threshold is deter-
mined by the quality of the filters in the mobile terminal. The interference sig-
nal 502 has an amplitude that is lower than the threshold 504. Figure 3b
shows a frequency plot of the same situation as depicted in figure 3a, after
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filtration in the mobile terminal. The power of the interference signal has been
minimized to an insignificant level, and a good quality of service is achieved
for the two component carriers 501,502,

Figure 4a shows a frequency plot of an interference signal 602 with a higher
energy positioned between the two component carriers 601,602 prior to filtra-
tion in @ mobile terminal. 604 is a threshold showing the ability of the filters in
the mobile terminal to block out interference signals. The amplitude of the
interference is in this situation higher than the threshold 604. Figure 4b
shows a frequency plot of the same situation as depicted in figure 4a after
filtration in the mobile terminal. The power of the interference signal has been
lowered, but it remains relatively high compared to the amplitude of the two
component carriers 601,602 resulting in a poor quality of service of the carri-
ers. This can be corrected by using high performance filters with a higher
threshold; however this will again both increase the total power consumption
and increase the overall cost of the device.

Thus it can be advantagecus to control the number of used component carri-
ers based on the power of interference signals. This may be achieved by lim-
iting the use of multi carrier components when high energy interference sig-
nals are present, thereby achieving good multi carrier support in the most
common case, when no high energy interference signals are present, without
the need of costly hardware to cope high energy interference signals.

Mobile terminals have transformed from being simple communication tools
into being a fully operational transportable computer system, providing a
range of different applications such as audio and movie applications, maps,
dictionaries and games. This evolution has increased the need for processing
power in mobile terminals. Multi carrier component support further increases
the overall processing load of the mobile terminal.

Therefore, complicated applications might be processed slower when multi
carrier components are used, resulting in a decreased user experience. Thus
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it can be advantageous to control the number of component carriers used in
relation to the processing load of the mobile terminal. This can be achieved
by using fewer component carriers when processing complicated applica-
tions, thereby securing a faster processing of complex application and an
increased user experience.

Figure 5 shows a flow chart of an embodiment of the present invention. In
step 101 the mobile terminal is connected to a multi component carrier net-
work node. This may be achieved by using a cell search procedure. The mo-
bile terminal then receives information related to the available component
carrier possibilities of the multi component carrier cell. This information may
include information related to the bandwidth and carrier frequencies of the
component carriers. The number of available component carriers may be any
number, including the special case when only a single component carrier is
available. The mobile terminal then determines a subset of the available
component carriers to use for transmitting and receiving data from and to the
multi component carrier cell, i.e. the mobile terminal’s capability to handle
multiple component carriers, including its capability to handle non-contiguous
component carriers, and it informs the mulii component carrier cell about this
capability, typically via standard Radio Resource Control (RRC) signaling.
The choice may be based on the physical resources of the mobile terminal.
The subset does not have to be a proper subset, meaning that the chosen
subset may include all the possible component carriers received from the
multi-carrier cell.

Next, in step 102 the mobile terminal monitors dynamic parameters indicative
of its current capability to handle non-contiguous component carriers, and
from the detected parameters it is determined in step 103 whether a situation
has occurred in which the mobile terminals capability to handle non-
contiguous component carriers has been reduced, i.e. whether a component
carrier support event has occurred. As described above, such events or
situations may relate to parameters such as the batiery level of the mobile
terminal, the transmit power of the mobile terminal, the processing load of the
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mobile terminal, energy of interference signals, or data transfer requirements
of applications on the mobile terminal. For instance, in case of low battery or
high needed transmit power it could be difficult for the mobile terminal to
support multi-component carrier transmission in uplink and/or downlink. In
uplink it could e.g. be hard to fulfil spectrum leakage requirements, while in
downlink it could e.g. be hard to fulfil blocking requirements. Another exam-
ple could be some kind of overload in the real time processing in the base-
band, making a large downlink reception over multiple component carriers
risky in terms of risk for fiming mismatch, which then in the end might give
rise to a dropped connection.

The occurrence of a component carrier event is typically triggered by the
level of one of the dynamic parameters passing a predefined threshold.
However, it is noted that there may well be more than one threshold for a
given parameter so that the capability of handling non-contiguous component
carriers can be reduced in steps. Similarly, a component carrier event may
also be triggered by a combination of parameters passing their individual
predefined thresholds. The combination may be any combination of the fol-
lowing parameters: the battery level of the mobile terminal, the transmit
power of the mobile terminal, the processing load of the mobile terminal, en-
ergy of interference signals, or data transfer requirements of application on
the mobile terminal. E.g. a component carrier event may be triggered by a
combination of low battery level and high needed transmit power.

If an event is triggered, i.e. a situation with reduced capability to handle non-
contiguous component carriers has occurred, then the mobile terminal tries to
reduce the likelihood for reception and/or transmission on multiple compo-
nent carriers in order to still maintain the connection to the network node, i.e.
not to drop the connection. This is done in step 104 by modifying or restrict-
ing feedback information transmitted to the nefwork node about the signal
quality on at least one of uplink and downlink component carriers and/or re-
stricting the scheduling allocation needed (information transmitted to the net-
work node) for either uplink or downlink.
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One way of doing this is to restrict the Channel-Quality Indicator (CQI) on a
subset of the downlink component cairiers, i.e. the terminal can start to report
very low signal quality (i.e. a signal quality level that is lower than the actually
received signal quality) on a subset of the component carriers, then reducing
the likelihood of receiving data on these multiple component carriers.

As another example, to reduce the multiple uplink component carriers, the
mobile terminal can introduce a restriction in the requested uplink allocation,
i.e. the mobile terminal can reduce the scheduling request size {(by introduc-
ing constraints in the buffer status), so that the likelihood that the network
node gives allocation over many uplink component carriers is reduced.

Another example of uplink restrictions can be used in case sounding refer-
ence signals are transmitted in the uplink. Sounding reference signals or
symbols are used by the network node to determine where to allocate uplink
“chunks”/component carriers to a cerfain mobile terminal. The mobile termi-
nal can bias the uplink sounding reference symbols on a subset of the com-
ponent carriers to reduce the likelihood for scheduling allocation on multiple
component carriers. The biasing could be implemented such that the trans-
mitted reference symbols on some component carriers are transmitted with
less gain, digitally adjusted in the signal generation part.

The modified feedback information from step 104 is then transmitted from the
mobile terminal to the base station in step 105.

The mobile terminal may stay in this “restricted feedback mode” until a nor-
mal component carrier state is determined. For instance, the required trans-
mit power becomes lower (than a threshold), the battery level comes back to
a normal value, or the baseband processing is in synchronization again.
Then the restriction of the feedback information is removed and the Channel-
Quality Indicator reports etc goes back to normal mode again.
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Fig 6 shows a functional block diagram of a mobile terminal 701 configured to
schedule data transmissions between the mobile terminal and a base station
in a wireless communications network using the principles of the present in-
vention. The mobile terminal comprises an antenna 702 for communicating
with the base station using radio frequency signals. The radio frequency sig-
nals from the antenna is received in the radio frequency block 703, which has
a reception part and a transmission part, and then processed in the base-
band processing block 704. Information from the base station indicating
available component carriers is then determined and stored in the available
component carriers unit 705. In block 706 the mobile terminal detects at least
one dynamic parameter indicative of the mobile terminal’s current ability to
handle non-contiguous component carriers. The parameters are described
above.

The control block 707 determines from the at least one dynamic parameter
whether a situation has occurred in which the mobile terminal's capability to
handle non-contiguous component carriers has been reduced. As mentioned
above, this is typically done by comparing the parameter value with a prede-
termined threshold. If it is determined that such a situation has occurred, the
control block 707 modifies feedback information to the base station, and the
modified information is then transmitted to the base station through the base-
band processing block 704 and the transmitter part of the radio frequency
block 703.

Although various embodiments of the present invention have been described
and shown, the invention is not restricted thereto, but may also be embodied
in other ways within the scope of the subject-matter defined in the following
claims.
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Claims:

1. A method of scheduling data transmissions between a mobile terminal
(701) and a base station in a wireless communications network arranged for
the transmission of multiple system carrier signals, each system carrier pro-
viding for the fransmission of signals in a predetermined bandwidth around
the carrier,

characterized inthatthe method comprises the steps of:

e receiving (101) in the mobile terminal (701) information from said base
station indicating available system carriers;

o detecting (102) in the mobile terminal (701) at least one dynamic pa-
rameter indicative of the mobile terminal’s current capability to handle
non-contiguous system carriers;

¢ determining (103) in the mobile terminal (701) from said at least one
dynamic parameter whether a situation has occurred in which the mo-
bile terminal's capability to handle non-contiguous system carriers has
been reduced;

* modifying (104), if such a situation has occurred, feedback information
to be transmitted to said base station; and

+ transmitting (105) the modified feedback information from said mobile
terminal (701) 1o said base station.

2. A method accordingtoclaim1, ch aracterized inthat
said system carrier signals are transmitted in a Third Generation Long Term
Evolution system or in a High-Speed Packet Access system.

3. Amethod accordingtoclaim1or2, characterized in
that the method further comprises the step of selecting said at least one pa-
rameter from the group of parameters consisting of:
e a parameter indicative of a charging level of a battery in the mobile
terminal;
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e a parameter indicative of a level of transmission power from the mo-
bile terminal required to achieve a predetermined quality level of data
transfer from the mobile terminal; and

e a parameter indicative of a level of base band processing capability in
the mobile terminal.

4. A method accordingtoclaim3, characterized inthat
the method further comprises the steps of:
o detecting the occurrence of a system carrier event triggered by one of
said parameter levels passing a predefined threshold; and
o performing the step of determining whether a situation with reduced
capability to handle system carriers having non-contiguous band-
widths has occurred when a system carrier event is detected.

5. A method according to any one of claims 1toc4, ch aracter-
i z e d inthatthe step of modifying feedback information comprises
» reporiing a Channel-Quality Indicator for at least one received system
carrier indicating a signal quality level that is lower than an actually re-
ceived signal quality.

6. A method according toc anyone of claims 1105, character -
i z e d inthatthe step of modifying feedback information comprises
¢ reducing a scheduling request size indicating an amount of data to be
transmitted to said base station.

7. A method according to anyone ofclaims 1106, c haracter -
i z e d inthatthe step of modifying feedback information comprises
s reducing a level of transmitted channel-sounding reference signals for
at least one uplink system carrier.

8. A mobile terminal configured to schedule data transmissions between the
mobile terminal (701) and a base station in a wireless communications net-
work arranged for the transmission of multiple system carrier signals, each
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system carrier providing for the transmission of signals in a predetermined

bandwidth around the carrier,

characterized inthatthe mobileterminal is configured to:

receive (703, 704, 705) information from said base station indicating
available system carriers;

detect (706) at least one dynamic parameter indicative of the mobile
terminal’s current capability to handle non-contiguous system carriers;
determine (707) from said at least one dynamic parameter whether a
situation has occurred in which the maobile terminal’s capability to han-
dle non-contiguous system carriers has been reduced;

modify, if such a situation has occurred, feedback information to be
transmitted to said base station; and

transmit (702, 703) the modified feedback information to said base
station.

9. A mobile terminal accordingtoclam 8, characterized

in that the mobile terminal is configured to be used in a Third Generation

Long Term Evolution system or in a High-Speed Packet Access system.

10. A mobile terminal according to claim 8 or9, ch aracter -

i z e d inthat the mobile terminal is further configured to select said at

least one parameter from the group of parameters consisting of:

a parameter indicative of a charging level of a battery in the mobile
terminal;

a parameter indicative of a level of transmission power from the mo-
bile terminal required to achieve a predetermined quality level of data
transfer from the mobile terminal; and

a parameter indicative of a level of base band processing capability in
the mobile terminal.

11. A mobile terminal according to claim 10, character-

i z e d inthat the mobile terminal is further configured to:
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¢ detect the occurrence of a system carrier event triggered by one of
said parameter levels passing a predefined threshold; and

s determine whether a situation with reduced capability to handle sys-
tem non-contiguous carriers has occurred when a system carrier event
is detected.

12. A mobile terminal according to any one of claims 8t0 11, ¢ h a r -
acterized inthat the mobile terminal is configured to modify
feedback information by
e reporting a Channel-Quality Indicator for at least one received system
carrier indicating a signal quality level that is lower than an actually re-
ceived signal quality.

13. A mobile terminal according to any one of clams 8t0 12, ¢ h a r -
acterized in that the mobile terminal is configured to modify
feedback information by
e reducing a scheduling request size indicating an amount of data to be
transmitted to said base station.

14. A mobile terminal according to any one of claims 8t0 13, ¢ h a r -
acterized inthat the mobile terminal is configured to modify
feedback information by
* reducing a level of transmitted channel-sounding reference signals for
at least one uplink system carrier.

15. A computer program comprising program code means for performing the
steps of any one of the claims 1 to 7 when said computer program is run on a
computer.

16. A computer readable medium having stored thereon program code
means for performing the method of any one of the claims 1 to 7 when said
program code means is run on a computer,
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