1 Scheduling data transm ssions between a nobile term nal and a base
station in a wreless comuni cati ons network 5Technical Field The

i nvention relates to methods and devices for scheduling data transm ssions
between a nobile term nal and a base station in a wirel ess comunications
network arranged for the transm ssion of multiple independently schedul ed
conponent carrier signals. 10 Background ,Wth each generation, wreless
comuni cation systens are characterized by ever-higher data rates. Wile
some increase in data rates may be attributed to inprovenments in

nmodul ation, coding, and the like, significant increases in 15 data rates
general |y req@cheduliig-data tranamissions hetweena mobilepteeminakandhadrasst i onal
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Wi rel ess conmmuni cati on systen), I ons s up to 100 M#z. However,
the radio spectrumis a limted resource, and since nmany operators and
systens conpete for limted radio resources, it is unlikely that 20100 MHz
of contiguous spectrumw |l be free for such systens. One approach to

i ncr easi ngd badd@gnaica! Figidii renents in linited, fragnented spectrumis to
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spectrumutilization may b to exis

geogr aphi cal g wmnonemtonarnenalgnals di fferent m)dul ation and codi ng
schemes npy be advantageously applied to different portions of the
spectrum 30 A possible evolution of current cellular systens, such as the

3GPP Long 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
15  data rates generally require higher system bandwidths. For example, the In-

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
20 100 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
25  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.
30
A possible evolution of current cellular systems, such as the 3GPP Long
Term Evolution (LTE), to support non-contiguous spectrum is to introduce
multiple component carriers or multiple channels. In such a multi-channel or



Term Evol ution (LTE), to support non-contiguous spectrumis to introduce
mul tiple conponent carriers or nmultiple channels. In such a nulti-channel

or 2 multiple conponent carrier system each separate portion of spectrum
may be considered an LTE system Milti-channel transmssion is likely to be
a principal part of the further releas@s of 3G LTE targeting | TU

| MT- Advanced capabilities. A nobile termnal for use in such a systemw ||
be capabl e of receiving multiple conponent carriers, of different
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of dynamic device capabilities, and if required a “dynamic device capability”
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should, the change in this parameter is reported in a “dynamic device capability”
message. The embodiment does not mention the use of non-contiguous muitiple

carriers or multiple frequency bands.



According to enbodi nents of the invention the object is achieved by using a
5 nmethod of scheduling data transm ssions between a nobile termnal and a
base station in a wirel ess conmuni cati ons network arranged for the

transm ssion of multiple systemcarrier signals, each systemcarrier
providing for the transm ssion of si gn%ﬁ‘s in a predeterm ned bandw dth
around the carrier. 10The nethod nmay conprise the steps of receiving in the
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respect to a paraneter indicative of a charging |evel of a battery in the
nobile termnal, a longer battery lifetinme may be achieved. This may be
done by Ilimting the use of multiple conponent carriers when the battery
charging level is low, thereby saving the power needed to support multiple
conmponent carri- 10 ers. Additionally a sinpler design of the nobile
termnal may be used since there is no neﬁd for supporting nultiple system
carriers at a low battery voltage. By letfing the paraneter be indicative
of a level of transm ssion power from 15 the nobile termnal, to achieve a
predeterm ned quality level of data transfer, a sinpler design of the

nobi | e t er ni n&1e mapilpdenaival’s sumeet abibtyrioiandla eenicaaligusssystemmanenso
support nultip{ga@gﬁgﬁp1carriers when transmtting with a high power. This
may be achieve& by 'irmting the nunber of systemcarriers used when
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termnal i's NpEEPERSHYLRe Brminal 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
15  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.

20
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.

25

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.

30  In one embodiment the method further comprises the step of selecting the at
feast 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



I n one enbodi nent the step of nodifying feedback information conprises
reporting a Channel-Quality Indicator for at | east one received system
carrier indicating a signal quality level that is |lower than an actually
received signal quality. This reduces the |ikelihood of receiving downlink
data on nultiple 10conponent carriers. In one enbodi nent the step of

nodi fyi ng feedback information conprises rseducing a schedul i ng request size
i ndi cating an anount of data to be trans- mtted to said base station. This
increases the likelihood for only being uplink 15schedul ed on one conponent
carrier or fewer conponent carriers. |n one enbodi nent the step of
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conponent car fydp &h ememﬁamnts of the invention relate to a nobile
termnal configured to schedul e data transm ssions between the nobile
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carriers has been suc a si
there is no need for suppomng multiple system camers at a low battery volt-
age.

By letting the parameter be indicative of a level of transmission power from
15  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.
20
By letting the parameter be indicative of a level of base band processing ca-
pability in the mobile 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
25  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

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



occurred, feedback information to be transmtted to said base station; and
transmt the nodified feedback information to said base station.

Enbodi ments corresponding to those nenti oned above for the method al so
S5apply for the nobile term nal. Sone enbodi nents of the invention relate to
a conputer program and a conputer readable nediumw th program code neans
for perform ng the nmethod described above.g; 10 Brief Description of the
Drawi ngs Enbodi nents of the invention will now be described nore fully
bel ow wi th reference to the drawings, in which 15Figure 1 is a frequency
pl ot show ng onent _carriers gure 2a is freque pl ot
showi ng the s ’%ﬁ‘ﬁi' ngg@s@\ﬁéﬁmﬂ?@ﬁsﬁﬁsﬁmrﬁ?@mﬁfﬁtmﬁﬁﬁo%ﬁ%g’f% g"&éFIQT ers
with | ow pOV\BrgerQ@'By@théQ)a%blﬁgSofaa fﬁr@@lét@ﬂﬁhﬁeﬂ'tﬁ?esﬂ%ﬂ"b?ﬁ)ﬁé"@f ﬁ\@eﬁéﬂaﬁ’i@ter

| eakage when ; smt- ltip ngonent carriers with ng povver
Figure 3a is %q%ﬁ@?yb'% ‘Wéﬁﬁ}'ﬂ@ e ghpihPeuBea arokile) tsimitatigynade

I nterfer- enc?oggm*@l positioned between two conponent carriers prior to
filtratio Figure 3b is a frequency plot showing the anplitude of a | ow
energy interfer- ence signal positioned between two conponent carriers

after filtrati®nsne embodithest ﬁhe4§telp'5 of rﬁdcﬁw%d@a%k B ti9nt Esmarsed t ude

of a high energ I nterfer30once SI? osi'tioned between two conponent

carriers priof %Q,mpgﬁ pgppe,ﬂ,Quahty ndlca or 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 multiple

10 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
15 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
20  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-
25  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-
30  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



7 Figure 5 is a flow chart of a nethod of scheduling data transm ssions
between a nobile termnal and a base station; and 5Figure 6 is a functional
bl ock diagram of a nobile termnal. Detail ed Description of Enbodinments 1In
order to achi eve higher bandwi dths, e.g. up to 100 MHz, in wreless

conmuni cati ons networ ks non-conti guous spectrum can be aggregated. Figure 1
10 depicts an exanple of aggregation of systemcarriers to achieve greater
bandwi dth. It may be noted that the |l eft-nost systemcarrier is well
spaced-apart in frequency to the other systemcarriers. It will experience,
and cause, only a s *I mount, of Inter carrier _interference due to the
wide carrier SHE¢IRE. gl infopmatiendo heghansmiliedsins saish base stationaaadhot
as wel | spacegraapaitthd Thadifié® fiRibekk INBriaatet saMmRLareared or

mul ti-channel systemas is discussed herein, several frequency bands,
contiguous or non-contiguous, may be allocated for the comunication with

one nobi | e t eEmBEimehie cORESPHIRY t fbRCERBB0RE LPHIBoMH ratidE alRNd
coul d be (g] an\é E(Itnd em% . orthogonal frequency division multiplexing
(OFDM), sithgl @PRY:TPT Bhe mobile &8EYndi vi si on nul ti pl exi ng ( SCFDMVA) ,
code-division nultiple access (CDMA) etc. In this application, we denote

such a system./ nul ting)l e .conponent carrier systent or "nultiple system
carrier systemPm§ @nbpdimesiy ekthe dnendivaniaiate; to pegemputer RyogeRMA RN @om

25 ponent car bgiputdr réaa%b'rémsécﬁmncwsthiﬁropra:htc rRbSRs A% Beﬁﬁﬁnihgaihet hi s
type of systemlg(?orre rpubllcatlons is called "multi-carder”™, however, the
t er m conponentM&HQd depci§redsda9v@n carrier is used here to avoid confusion

wi th OFDMlgsub-carriers. 30in the following, a Third Generation Long Term

Evol ution (3G_LlI systemis used as an exanple for explaining the

i nventi on. mﬁé@gbﬁ&wﬁu@&emes t § he invention is not limted to such a
system but cEmRRIMERE 8 theldvehfloR VAl ot HecHB RiReN pofifrer
system where the invention can be used, 8 is asﬂl%%- pee h@ag leq;%v%{g‘:ss
(HSPA) syst enfeferengsitethe dsawipgs, ingvhishn be used in the downlink and

dual -cell can be used in the uplink. In a new rel ease HSPA w || be extended

to 4carri %r 0{:_ 4cel |, HSPA. . ) )
1 igure 1 is a frequency plot showing muitiple component carriers;

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

20  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;

25
Figure 3b is a frequency plot showing the amplitude of a low energy interfer-
ence signal positioned between two companent carriers after filiration;

Figure 4a is a frequency plot showing the amplitude of a high energy interfer-
30  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



5 Thus a systemcarrier can be a 3G LTE conponent carrier or a HSPA dual
carrier. It is noted that a non dual-cell HSPA (i.e. single HSPA carrier)
capable termnal is capable to connect on such a system (HSPA) carrier, and
that a non conponent carrier LTE (i.e. single carrier LTE) termnal is
capable to connect on such a system (LTE) carrier. 10 Since 3G LTE uses the
term "conponent carrier this termis used¢#n the follow ng description for
conveni ence instead of the nore general term"systemcarrier". 15This

i nvention descri bes nethods and devices for handling problenms with

mul ti-conmponent carrier support in case of sone kind of overload situation.
For instance, depending on the battery status, the needed transmt power,

real -ti me prodtgsieng mraalﬂbwmmm of@m&h@@@f%hédhk&ﬂj dans tehsfisdidies BBDI | e
t erm nal coul naot s gcf &I qpm%onenéa carrier according to it's nobile
20 terninal QSPI"‘]’PE’ g erUBWF" # 0agestRtioNgandle hard to ful fil spectrum
| eakage reqU|renents while in downlink it can be hard to fulfil blocking
requirenen ffe ent _kind o i.0 architecture can be used for handling
this pr oblém HeY & b'%/af‘ﬂﬂﬁ“@ﬁﬁ{910%59@96@@\%&%§gﬂ%3ﬁf§?'@@‘ to standard
continuous system bandw dth receivers in ternms of current consunption. 25
Fi gures 2a andg . with uplink transm ssion froma
nobi | e term na g lPriers. Figure 2a shows frequency

| eakage when un:meen totadftgew htgHe@'b%tﬂdVVRitMs'@\g 8B tBOVEY MHRTh vireddd Som-
termnal to a base Eﬁatl on. The tran ower level is typicall chosen

based on a pr dOWPIERTANRRCMREKS anTCQ\V‘EQU‘P PP A CcandIe agaregalad: Nigyss! ar e
conmonl y med detplcﬁdlarﬁtextahﬁ)lé rcﬁné reg Qﬁ’dﬁrof HetemOoeRFict4NS tacie Y greater
noni toring, B gsg sta JF’ L,’!? ty level of the transms- 9
sion. If the 3@& W@ VBRY Befes gt gl BYStRBUCRMIeE dhuied, spaceant r ol
signal is sentapardmfidificpRgao Sh&birst %@tetnh%amyﬁv@l#'e&b@ﬁéncé’@n@%dd&e
return |ncrease? the t ower ever sel h uality rises above

a predet er m n&§'% 'HOUF%%PIIS%%%C%E@E i”bﬁ"ffesrﬁﬁﬁ%ldélett@ thﬁé"'%&ﬁfr@rt%ﬁaﬁr nal
whi ch then 5dégg. &m@vérhdeﬁ@hﬁmeewsterﬁ%rﬁ&%%t BNl §paceLdpars02
are shown,_ Nonlpnearities in the transmtter and RF power anplifier result
in internbiul éﬁ'hﬁﬂuﬁn%‘i ortion, this leads to fre- quency |eakage. To enable
ot her users to use the bandw dth posi tioned out -

In a spectrum aggregated or multi-channel system as is discussed herein,
several frequency bands, contiguous or non-contiguous, may be allocated for
the cormmunication with ocne mobile terminal. The modulation and access

20  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-

25  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.

30  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,



10 side the bandw dths of the used conponent carriers, strict frequency

| eakage requirenents apply on nobile termnals. 303 shows the frequency

| eakage of the two conmponent carriers 301, 302, and 304 shows the | eakage
requi renent of the nobile network. The frequency | eakage 303 of the two
conponent carriers 301, 302 is below the | eakage requirenent 304 when the
15transmt power of the carriers is |ow kigure 2b shows frequency | eakage
when transmtting with a higher power fromthe nobile termnal to a base
station. Again, two non-contiguous com ponent carriers 305,306 are shown.
They are positioned at the sane fre- uenci es as the two conponent

carriers 301, 32 High{SnagdePacket W@ﬁ@ﬁ%ﬁHagé)ﬁ&SEﬁb in veviel dbal-earaRs AR bSower
their anplitudgelis mmnhnﬂ%&%&lﬁé&lrﬂérﬁ@é‘gg@%ﬁpt?\e‘lfl keI #PefAeldRes | S

now above the spectrum | eak requi r ement e nob | e network. Using a
nore |inear t will be eé?ﬂ!“dﬁﬁ t@d@é‘f”%‘rﬁil‘ﬁcﬁi'éﬁ?& a possible way to
mtigate this. However, highly |linear conponents generally 25consune nore
power and increase the conplexity and cost of the nobile terminal. Thus it
can be advant AGe§E SYServeaier ceRdmandfel 16 cewpppasheartiar of @& EHSP4s ddabn

the needed trapa{Et \“Bfeoﬁilyatt Eet?dﬁ‘ghéﬂ' LSRR fi be%mgl@ﬁﬂ)@léaﬂerﬁeaﬁé” ng

this is to decrease t onent car i ers-us
transnit powepPlg @rmlrga{ is pa@ablgﬁ@@@naegtr@uémmécﬁystﬁr@éiﬂSPd\) carties; gadithal v,

use of Comonﬁnﬁ%ﬁébﬁﬁ%ént"béﬂﬁ%ﬁ LhE (lfe%fvshfggwaﬂﬁé} ITPY) @Mmémg%ggam%

transmtting wt ower l'e multi-carrier support on
mobil e term - comoe@tormstscm@smiam @T&)rﬁ@éﬁﬁfbf costly hardware and with
reasonablﬁ) power consunpti on. Simlarly, it can be advantageous to
control e nunber of conponent card-5ers based on the state of charge of
the battery i ®ineee3adoil aseethe teim “arnponenicapéerd die teyn deopeddd kg tare ?

nunber of Coggﬂﬂﬁgtde%ﬁﬁﬁcﬁ{)ﬁ)r%ﬁq N8 ihdtEad bR tse ﬂ{or@ Eg?r%??l%nﬁ h§¥§éﬁf ery

is low, ther hieving both carrier suppor ong battery
life tine, w?ﬁb’l@ﬂ"the need of a corrpl ex and expensive architecture in the
nobile termnal. 10

15  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

20  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.

25
Figures 2a and 2b illustrate a situation with uplink fransmission from a mobile
terminal on multiple component carriers.

Figure 2a shows frequency leakage when transmitting with relatively low
30 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-



The nunber of conponent carriers used may al so be controlled by a power
managenent system functioning as a dynam c paraneter. The power nman-
agenent system may function by estimating the power consunption of
supporting multiple conmponent carriers and determ ne the nunber of carriers
to 15use in relation to the estimated power consunption. This nmay be done
by limting the nunber of conponent carrigs used when the power
consunption for supporting nmultiple conponent carriers is high. The state
of charge of the battery in the nobile termnal may also be used as an

I nput to the power nagenent system By using a power rrana?erre,nt
system a | ongeﬁ‘orbdf mem%lﬁsylewet eropsrielew aapredetasminethtiresiolém crpitel sig-

conponent car 4§ sBRY fBf Wbagé)rstaﬁfanow bhd Pw%'nétteﬁmmaﬁ Wik QntrBﬁJrHQHﬁr

consunption for supporting themis relative gures 3a, 3b, 4a
and 4b i1 ust E@@ses et lrrisrah pawen Beveiseik It theraalibsiiess abovz%a w@spteé-

termnal on W%b@'ﬁrééﬁ%&?ﬁﬁ@tba%%rétbﬁ g mgijr@é“iftﬁ@n%ﬂﬂ\éﬁeﬁnfﬁa@%ﬁaﬂh&% ot

of an |nterference sl gnal W t h re ati ow energy positioned between
two compOre ¢a9@sgh§¢r@n§oatmwefr to flltra- tion in a nobile terminal.
504 is a threshold showing the ability of the filters in 30 the nobile
termnal to block out interference signals. The threshold is determ ned by
the quality ofTwWheomppheniscariersnd0 hulbid aretshawmaionlingarities gy therteanramisiegnal

502 has an anprd Rf*epc{]vb@ﬁam hﬁé?"\‘é%u&W%tbﬁﬁo&@éﬁéﬁ%ﬁoﬁ%ﬂ trfégé’éd“s ??fr%ho""s

a frequency pl ot e sa tuation as
quency leakage. To enable other users to use the bandWIdth positioned out-

10  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

16 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-

20  quencies 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

25  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
30  doing this is to decrease the number of component carriers used, when the
transmit power is high, i.e. above a predefined threshold. Aliernatively, 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-



11 filtration in the nobile termnal. The power of the interference signal
505 has been mnimzed to an insignificant |evel, and a good quality of
service is achieved for the two conponent carriers 501,502. 5Figure 4a
shows a frequency plot of an interference signal 602 with a higher energy
positi oned between the two conponent carriers 601,603 prior to filtration
in a nobile termnal. 604 is a threshold s gmﬁng the ability of the filters
in the nobile terminal to block out interference signals. The anplitude of
the interference is in this situation higher than the threshold 604. Figure

4b 10shows a frequenc | ot of the sane situation as depicted in figure 4a
after filt rat‘{‘éﬁc\f"ﬁﬁ?%éﬁﬁﬁﬁe#@ft‘?@ﬁﬂi’ %ﬁquqfﬁea%wéh reasarablé powet cerswop-
si gnal 605 hastioren | owered, but it remains relatively high conpared to the

anplitude of the two conponent carriers 601,802 resulting in a poor quality
of service of the carders. This can be corrected by using high perfornmance

filters with aShmiirty, it.oam beskolahladubiRVel cdrtich tHe Iunfidh! of Khborddf'caRe
t he total @)OVEEFSCBg%#] tltﬁn atn{j |ﬂc$ease he overal |l cost of the device.
Thus it can be SdaRthgns & Y'g'¢BhPrue: Hethguhditarydn thednokiiairsrinel. Jhis-
g(r) s _b?_sed ?E t maypbeveionefby deerdasirgntie ﬁumbtél' %&ﬁmﬁﬁhqrfﬁgﬁ cafriets MS%EGG%HQ% -
mting the yse carrier onents en hi ener I nterference
signals are prfg]s%esﬁt ?e Eﬁlé‘{rj%@? %é%?e%ﬁ%?é%&iv-ntﬂﬁwb%ﬁ? ‘9@Fgﬁi§%dﬁ@|tli‘ﬁifﬂﬁé
rm;sth c;)mt*nr)]n ca@mpﬁmendra)ldﬂggbawvrltjg timié,ewﬁtﬁc_ﬁlﬁﬂﬁé Rt af étcﬁffplekeaﬁﬁﬂbx.
wi t hou en a A r ope hi gh energy interference
si gnal s. 25Mobi eﬂ%%ﬁ}égﬁ@%ﬁ% &‘ghg?g?'ﬁ@ﬂallfrom bei ng si npl e
conmuni caflPon tools into bei ng a fully operational transportable conputer
system provi dipg f . di r pplications_such as audi o and novie
appl i cati ons, rrapg,an{ﬁgﬁ o%ﬂ?%iéngﬁgp%%{%el&e%ay %%Isr‘\?t?"ﬁﬁrq'&g%*\@r%@d
the need for gnacesemagt pystem funatiobingeas er dymehic. padahidtes artie pogerpement
support furt hefgdnién | . [ | oad of the nobile
termnal . Therel ore, ciqrrpi ﬁ@%? Zaﬁég{oﬂ%aeg f'@%ﬁﬁﬁitggtp%erp‘?%@é'%@%? -
when nul ti cafIr¥Ng ERiecrarspanent astersr and detergina the denttensd danders to
experiencts Thi® 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 multipie component carrlers 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-
20 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
25  amobile 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 501,503 prior to filtra-
tion in a mobile terminal. 504 is a threshold showing the ability of the filters in
30 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



12 it can be advantageous to control the nunber of conponent carriers used
inrotation to the processing |load of the nobile termnal. This can be

achi eved by using fewer conponent carriers when processing conplicated
applications, thereby securing a faster processing of conplex application
and an 5i ncreased user experience. Figure 5 shows a flow chart of an

enbodi nent of the present invention. Instep 101 the nobile termnal is
connected to a nmulti conponent carrier net- work node. This nay be achi eved
by using a cell search procedure. The no- 10 bile term nal then receives

info_rrrationr tglied tt t,_@eqr%vtg ﬁle NEPfhe eé es of the
it iy B iy nf BORAT Bbthe iRl efindtaid g
£ omponel S B S I i R e

The nunber of aghievddilitbrehe dND eompbnédtrdaredrs 50d)502¢ any nunber, including the
speci al case when only a single conponent carrier is 15 available. The
nobile termnal then determ nes a subset of the avail abl e conponent

carrier st 60 Uusigufeoda %h@nsaiftéduegcﬁpwt bEGﬂiIMbﬁgréi\%bésljﬁaDgDawfltﬁ & hidrer g}ll ti
conponent car | ; nal e
ol e compuiethy Begfiones Berwiol TR fd EoBORb Farferk BOF s dgr o6 tA!

non- cont i guouiendorpmnbike taraninal 504 is atbrésholdh$howisg theeabilitytaf tie fibersdnt
carrier cell (g %blréﬁte?m%%:qemklb tymtetrfsépéﬁ@ég hamﬁaégﬁﬁlftgdﬁ%‘ﬂ'tﬁesmal

Resour ce Control éﬁggc) S| 8 holi ce na based on t
resources of IPGHEIRNSE I8 t’\eﬂ?ﬁrﬁh‘ a"%@'@%stﬂﬁndaésthﬁ‘iﬁh%@gﬁ cf'%‘é,fea %r oper

Subset, {'leanlsmgwsf‘aﬂfrehben&yﬁpbebf thibs@rhe nsityation lag diepidted i figes $a Rifter t
T05 he trob IMraioh b FieFmBfle iRy blbarr SRR iipSiEnge stpaliBbhas tieh P
current capaboweted, bat Harohamsrelativelyt higiu compacethtmthet amplitude of theabwo f r om
{he det ect o0 QEIBNFLATEts be1.A65 RdIIRIn'd ol RuatiPo MEiBE of e baniat | OF

has occurred I n whic e ter ca e non-
cont i guous ccﬂ%oﬁ@ﬁtc%‘aw|"€F§°§‘I"§sb)bé'§wgr@ﬂh ormagce \X)ﬁ@'tsh\é'ﬁ # B&Wﬁbnent

carrier 1;51ppomsﬁmenho\haserqawm@@a|n°§otﬁeﬁ@réaﬁ@dwfﬁiﬁa4q:ov1w@bp§u?phﬁn or ol
si tuations r. e 1.0 par ter as the battery level of the nobile
term nal, ”r%y\ r"g‘%{g%rf?h}?o&ee{g'g?oﬁﬁgt cief‘ﬁceeterm nal, the processing | oad of
the nobile termnal, energy of interference signals, or data transfer
requi rement sTRfs ﬁRié'n' B2hdvdtta dsh@ cBRPbI the IRiBerF usE@EoﬂnBéhé‘ﬁ‘tC&ml n case

of [ow batter h neede ans owe oul e difficult for the

nobi | e terni ﬁé 8‘[’??&5 POWBTP %%B'Prgenﬁlgea‘sr frg’rs ‘[“P&E’@rﬁ%\’&q PYIupl i nk

and{( or 2l miting the ﬁselp:tfl mbltii ¢arriertompogentb ewtenr tigho eherigli |hteﬂeeertdw?1 I
eakage requ [

bl ocklgng rgqh rﬁgg&éspr&%\ot bg};()a I%J}ﬁgbegﬁ#é@ggnn%rﬁpﬁ%&? 'Pt(g'%erﬁgdad in

the real tingopredeasenwhen rloHugrmaserguamtgrferﬁmers@prwls aregrregent Withiut

reception ovgje ﬁéédh_bfﬁo@tlﬁﬁ&%@% Epd h@h%n@rwtéd%rémé@?@é:sr i sk for
timng msmatch, which then in the end m ght give 10rise to a dropped

connecti on.
25 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
30 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



The occurrence of a conponent carrier event is typically triggered by the

| evel of one of the dynam c paraneters passing a predefined threshold.
However, it is noted that there may well be nore than one threshold for a
15 given paraneter so that the capability of handling non-contiguous
conponent carriers can be reduced in steps. Simlarly, a conponent carrier
event may al so be triggered by a conbi natyen of paranmeters passing their

i ndi vi dual predefined thresholds. The conbrnation may be any conbi nation of
the follow ng parameters: the battery |level of the nobile termnal, the

transmt 20 power of the nobile termnal, the processing | oad of the robil e
termnal, enefggabbeiadvapiagestsdo ogiral the rymbar af eoraRgnent Gasgars sachins of

appl i cation onefahign W Bhé ré&id8intAloadfefithedmeBIM BileTIhaIC ThECEaR bR cHIBL e
triggered by % conbi nation of |ow battery |evel and high needed transmt

power. 25|f amYeY¥Re Tewer Gopeenrant GarHors, WaPDyBIOCERSIAD T 9P PRk aPRa®i ity
to handle non‘tloﬁgnthéiéwsse@:gﬂﬁé’%?'Péstélagfdc%rs%r@aéf EBHﬂiéﬁg}apﬁ&ﬁi&thﬁd gppi l e

termnal tries to reduce th kel i hood for réception and/or transm ssion
on nultiplR cHMPERABSH UBRAPARANENCA. order to still maintain the connection to
the network node, i.e. not to drop the connection. This is done in step 104

by nodifying or restrict- 30 ing feedback information transmtted to the
networ k node ABHIE Qﬁéogfﬁ@é'pwqgwtw ameaodisaant ehtheopragent inveatign. In

downl i nk conpeRant ¢ ans 'n%ﬁleatwrmﬁalng%bhhéétbaqowﬁqe ﬁ%%ddéat %bh%ﬁ"eﬁétﬂn

needed (informatjon transmtted he network for ‘either l'ink or
downl i nk.  14WSHE NRES. bhisdury der ashieves by usingta rell seasharaasdureQl ARimg-

| ndi cat or1¢ COp)le QBrrainat BREY r@EeN@@ I%Wﬂbh@rlf r%%@@c?’i@rthfcﬂdn'a%fes cofn nehhe

termnal can start to report very low sig a si qual ity
| evel that .sCrﬂmﬁérpqqsmItmeofaf&r@uaulfycwe@@me@rae@ﬁal Bmannfpymabchn AMBUbset

of the cowponmtqud"@rﬁfbﬁﬁéuoﬁ P@!Qtéoefﬂl?r‘né‘%ahﬂﬁlcﬁhkae&d eaﬂ'%r%cg@@ déQCBﬁtk%ata

on these nulti p e corTEonent carrlers anot her exanpl e
mul tipl e upl i RRMPEREBhEATIEEArTheRembenef available cemppnant eairiersnay dsc

restriction i RuhitRr! RENREAS tha'BbaK| 844 GREh%hly a single component carrier is
15 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 handie
multiple component carriers, including its capability to handle non-contiguous
component carriers, and it informs the multi component carrier cell about this
20  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.
25
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 terminal's capability to handle non-
30  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 battery level of the mobile
terminal, the transmit power of the mobile terminal, the processing load of the



10 i.e. the nobile term nal can reduce the scheduling request size (by

i ntroducing constraints in the buffer status), so that the |ikelihood that
t he network node gives allocation over nany uplink conponent carriers is
reduced. Anot her exanple of uplink restrictions can be used in case

soundi ng refer- 15 ence signals are transmtted in the uplink. Sounding
reference signals or synbols are used by { e network node to determ ne
where to allocate uplink uchunksVconponent  carriers to a certain nobile
termnal. The nobile term nal can bias the uplink sounding reference

synbol s on a subset of the conponent carriers to reduce the |ikelihood for
schedul i ng al INdRRile tlermimal,anergy pé interfersnpe signals ardade dransfas rpreisemgnisoul d
be i npl ement e WAL M'ﬁe?ﬁw%ﬁﬁé"térhﬁﬁ'?l! EbPIRRGReSYTRRS oPIbv?Bﬁﬁerg or.
conponent carriers are transmtted wt ességfe?_l n, digitally adjustéd in
the signal gehigtaneedepdransmit powerHe cauldi be alifficelé doa e imellentarminalf ioom
step 104 is tReBpd '_&;n%jo J: j st,at i on
in step 105. Thgpn{ggﬁﬁ’g‘ termﬁ%ﬁ%n%@sgﬁgﬁg?#sﬁ#?mpﬂg%réﬁlgﬂe?@gg@éc%
node” untid aUpbRK itreauid e direhare g fuldh spackius leakagedeauiredents rwhilgsinance,
the required a1 ; ; ol ftery
| evel cones bggwgkémoéoé}?ﬁ%%@gﬁg%o[ lﬂéﬁlb Z?a@gn %ﬁ%cé?&im%@gh?n
synchroni zat i §¢ egdire same kind of eseripediinthetealhime qedpessing i digrhasen i s
renoved and thg ghﬁ{%ﬁ{- i ' 2180 t I
node agai n. 1.5nF’|_g sgng‘lw%y%é ?8{@%%%%@3@&%?@@%?0 aaﬁr?o |t_l (garﬂgisﬁnal
701 confi gur edisky i temerurkrigafer iming mMigsaishs whichwéwn irhtherebi Insighe givienal
and a basg) st ki ?@aid?ogpé‘@ E§hSSSictomuni cati ons network using the
principles of the present Invention. The nobile term nal conprises an
antenna 702 for communicating 5 with the base station using radio
frequency sig S radio,.f i I i i ved
i the. 1 adi o FEarsuercB oot e AbER, B EP elehl R hirCa R I ERed By £
transmi ssi on [syel of et i ethepdpoaise parametess tpassingaad ppedefinedi tryeshaldk
704. | nformatj At tiat.l .ndi | vial

carriers is th@ﬁ"e&%@g@ %ﬁggﬁgﬁ‘d& s@%lféég" éwngﬁeﬁ?éaﬁg’.r?a Pé%%@%%ﬁ@ﬁgﬁi a
carriers Tdni t gies.parametercio thab theneapattiiity of hendiimg hoteratipyous corpsnenhe
dynam ¢ par anglferd Rh G LR ﬁ]h&eﬁg.bSIrﬁllé{gf, q E&JII%BngH{ E&Rer Wieht Waaﬁ 0
handl e non-conti guous conponent carrrers. paraneters are describe
above. 15 Thealsenbe driggeredkby v combinatiare of fpavametars apassing theindndyidasl c

paranet er whepRgforfedithHALRE 18R LGRUITRAN!MapHeBny REpTRRALG: LERTE RAL ' S

capability to ha € non-cont1 guous coﬁ%one e een reduced. As
ment i oned abol@ving asainetergpi the Ibatigondews) afotheamahbilet teempaalattes dransmitie
W th a prpgdet ] I LEy b 1 that Ltugtion
has occur2I9 ed, B?ﬂgpsgg{éggﬁ?) pgﬁ‘g%?'h%k té%ﬁ?r%egsﬁ@so 'é@ gg&ﬂ%é@#%%%’b%!bgﬁt o]
t he base st at eegy, ofainterferennediignals, ontlatantiansier irequirementsapk applicationon he

part of tha rib Bepie RSN o 2 oBRPEBRR! Pulh Wnl MalBE bRGelePR

t he present ieeshinadoniediew batiendieyel andligh needed transmit power.

25 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 likelihocd 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-

30  ing feedback information transmitted to the network 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.



and shown, the invention is not restricted thereto, but may al so be
enbodi ed in other ways within the scope of the subject-matter defined in
the following clains. 30 16 Clainms: 1. A nethod of scheduling data

transm ssions between a nobile termnal (701) 5and a base station in a

Wi rel ess communi cati ons network arranged for the transm ssion of multiple
systemcarrier signals, each systenlcarrigi providing for the transm ssion
of signals in a predeterm ned frequency band around the carrier, the nethod
conprising the step of receiving (101) In the nobile term nal (701)

i nformati on fromsaid base station indicating avail able systemcarriers;
10oh a r act eriz ed in that the nethod further conprises the steps of:

detecting (10 | dﬂ?&j : | i [ : : ' ter
i ndi cative of qnhéewﬁgg?l e tek‘l‘ﬁmS &%F%@hﬁ@%&égﬁ%‘%@lﬁtm P?I%ESP%Q‘P%W
noncont i guous S§Psetohtbe dawnink cempenenheairiats. (.eothe terming capistarktq eperhal

701) f ' : ' it uat i
becut red 1 whrDplow 883 Afeie, AMaIRUAIALFE| HaF Bhef Ein ed et
syst em card i efecaived pigsal aedliiveen a subset of e ¢caropgnentfcasiers, thesl tadcingh has

2 Tovel that T [ g et B e B oo B e AR Pt om:
and transmtting (105) the nodified feedback information from said nobile
As another example, to reduce the multiple uplink component carriers, the
mobile terminal can introduce a restriction in the requested uplink allocation,
10  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-

16 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 certain mobile terminal. The mobile termi-
nal can bias the uplink sounding reference symbols on a subset of the com-
ponent carriers {o reduce the likelihood for scheduling allocation on multiple

20  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
25  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

30  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.



termnal (701) to said base station. 252. A nethod according to claiml, c
har a at e ri zedin that said systemcarrier signals are transmtted in a
Third Generation Long Term Evol ution systemor in a Hi gh-Speed Packet
Access system 3. A nethod according to claim1 or 2, characterizedin that
30t he nethod further conprises the step of selecting said at | east one
paraneter fromthe group of paraneters consisting of: a paraneter

I ndi cative of a charging |evel of a battefgy In the nobile termnal; 17 a
paraneter indicative of a level of transm ssion power fromthe nobile
termnal required to achieve a predetermned quality level of data transfer
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i nformati on conprécpsion 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

10  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.

15  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

20  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.

25  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.

30



reporting a Channel-Quality Indicator for at |east one received system
carrier indicating a signal quality level that Is |ower than an actually
received signal quality. 20 6, A nethod according to any one of clains Ito
5, characterized in that the step of nodifying feedback information
conprises reducing a scheduling request size indicating an anount of data
to be transmtted to said base station. 7. A nethod according to any one of
claims 1 to 6, ¢ haracterized in that the step of nodifying feedback

i nformati on conprises reducing a level of transmtted channel - soundi ng
reference signals for at |east one uplink syﬁ§en1carrier. 8. A npbile
termnal configured to schedul e data transm ssions between the nobile
termnal (701) @rid, 3 page.station in a wireless comunications network
arranged for the transmssion of nultiple systemcarrier signals, each
system carrier provi-deng-fer the transm ssion of signals in a predeterm ned
frequency 18 band around the carrier, the nobile term nal being configured

tval |abl o syat o AdendP 8 se AR Bahtih il beRusarus mabie darminel (78
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dynami ¢ par anet [alsmigsion, gnals in a predetsrmine frequency band around the car-
rier, the method comprising the step of racaiving (101) in the mobile terminal
{701) information from said base station indicating available system carriers:

10 characterized inthatthe method further comprises the steps

of:

» dstacting (102) in the mobile terminal (701) at least one dynamic parame-
ter indicative of the mobile tarminal's current capability to handle non-
contiguous system carrlers:

16 » determining (103) in tha mabile terminal (701) from said at least one dy-
namic parameter whether a situation has aceurred in which the mobile
terminal's capability to handle non-contiguous systam carrlers has been
reduced;

* madifying (104), If such a situation has occurred, feedback information to

20 be transmitted to said base station to a level that is lower than an actual
level of said feedback nformation; and

* transmitting (105) the madifiad feedback information from said mobile
terminal (701) to sald base station.

25 2. A msthod according to claim , eharacterized 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 accordingtoclaimtor2, characteriz e d inthat
30 the method further comprises the step of selecting said at least one paramater
from the group of parameters consisting of
* aparameter Indicative of a charging level of a battery in the mobile termi-
nal;



situation has occurred in which the nobile termnal's capability to handle
non- conti guous systemcarriers has been reduced; 10 nodify, if such a
situation has occurred, feedback information to be transmtted to said base
station to a level that is |lower than an actual |evel of said feedback
information; and transmt (702, 703) the nodified feedback Information to
said base station, 15 9. A nobile termnal according to claim8,
characterizedin that the nobile termnal is configured to be used In a
Third Generation Long Term Evol ution systemor in a Hi gh-Speed Packet
Access system 2010. A nobile term nal according to claim8 or 9, ¢ har a
cter -1 zednthat the nobile termnal is further configured to sel ect

said at | east one _paraneter f.r%mthecg%oup of paraneters consisting of: a

par anet er i ndi cat ve® B egrdpdiratys o pdevelof ansmissiop power fremiblimebile
termnal; 25 a par artetsinai neduiced tovashidveas predelerminati'RARKY S5 8NdRAWRInsfdrOom

the nobile term nal gHa4 i_eve @ predetermned quality |evel of
data transfer fromthe m‘{)ﬁﬁgﬁ?%a?ﬁmﬁgla?‘dand a paraneter indicative of a

| evel of base banll pRR@gwiedndaptiveiafiatioval of baws barl processimg capabildPinlthe A
nmobi | e ternmbBnal acconshikgetwingl.aim 10, ¢ h ar ac ter i zed in that the
mobile termnal is further configured to: detect the occurrence of a
systemcarrier event triggered by one of said paraneter |evels passing a
predefined thr ébHomgthogabcordingtoclaim3, characterize d inthatthe

method further comprises the steps of;
» detecting tha occurrence of a system cartler event triggered by one of
10 said parameter levels passing a predefined threshold: and
« performing the step of determining whether a situation with reduced ca-
pability to handle system carriers having non-centiguous frequency bands
has occurred when a system carrier event is detected.

15 5. A method according to any one of claims 1 to 4, character-
iz ed inthatthe step of modifying feedback information comprises
* reporting a Channel-Quality Indicator for at least one received system
carrier indicating a signal quality level that ts lower than an actually re-
ceived signal quality.
20
8. A method according to any one of claims 1 to 8 character-
i z e d inthatthe step of modifying feedback information comprises
+ reducing a scheduling request size indicating an amount of data to ba
transmitted to sald hase station.
25
7. Amethod according to any one of claims 1106, characte r -
i Z e d inthatthe step of modifying feedback information comprises
* reducing a level of transmitted channel-sounding reference signals for at
least one uplink system carrier.
30
8. A mobille terminal configured to schedule data transmissions between the
mobile terminal (701) and a base station in a wirelass communications network
arrangad for the transmission of multiple system carrier signals, each system
carrier providing for the transmission of signals in a predetermined frequency



19 determ ne whether a situation wth reduced capability to handl e non-
contiguous systemcarriers has occurred when a systemcarrier event is
detected. 512. A nobile term nal according to any one of clains 8 to 11,
charac- t erized in that the nobile terminal is configured to nodify
feedback information by reporting a Channel-Quality Indicator for at |east
one received system carrier indicating a signal quality |evel
that is |ower than an actually re-10received signal quality. 13. A nobile
term nal according to any one of clains 8 to 12, charac - t er I z e din
that the nobile termnal is configured to mﬁgiify f eedback I nformation by 15
reduci ng a scheduling request size indicating an anount of data to be
transmtted tq said base station. 14. A nobile term nal according to any
one of clai ns WNdg@raand elcagiar, theanohledpiminaiieing tatiigliel wobbéive tRyayinal Is
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transmtted ct‘bannel soun(iil nq. re erence east

ured to:
5 » detect (700) at least one dynamic parameter indicative of the mobile ter-
minal's current capability to handle non-contiguous system carriers:

» determine (707) from said at least one dynamic parameter whether a
situation has oceurred in which the mobile tarminal’'s capability to handle
nen-contiguous system carriers has been reduced:

10 » modify, if such a situation has occurred, feedback information to be
transmitted to sald base station to a level that is lower than an actual level
of said feedback information: and

 transmit (702, 703) the modified feedback information to said base sta-
tion.

15

9. A mobile terminal according to claim 8, ¢ h a rfracterized in
that the mobile terminal is configurad fo be used in a Third Generatian Long
Term Evolution system or in a High-Speed Packet Access system.

20 10. A mobile terminal according to claim 8 or 9, character-
i z e d inthatthe mobile terminal is further configured to select said at least
one parameter from the group of parametars consisting of:
* aparameter indicative of a charging level of a battery in the mobila termi-
nal;

25 * aparameter indicative of a level of transmission power from the mabile
terminal required to achieve a predetermined quality level of data transfer
from the mobila tarminal; and

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

30

11. A mobile terminal accordingtoclaim10, characteriz e d
in that the mobile termiral is further configured to:
+ detect the ocourrence of a system carrier event triggered by one of said
parameter levels passing a predefined threshold: and
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15. A conputer program conprising program code neans for per _
st eps of m;ny one of the claims 1 to 7 when said conmputer programis run on
a conputer. W A conputer readabl e nmedi um having stored thereon a conputer

program according to claim15, 00
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» determine whether a situation with reduced capability to handle non-
configuous system carriers has ocsurred when a system carrier event is
detected.

12. A moblle terminal according to any one of claims 8 to M, ¢harac-
terized inthatthe mobile terminal is configured to modify feedback
information by
» reporting a Channel-Quality Indicator for at least one received system
cartier indicating a signal quality level that is lower than an actually re-
celvad signal quality.

13. A mabile terminal according to any one of claims 8 to 12, charac-
taerilzed inthatthe mobile terminal is configured to modify feedback
Information by
» reducing a scheduling request size indicating an amount of data to be
transmitted to said base station.

14. A mobile terminal according to anyone of claims 81013, charace-
terized inthatthe mobile terminal is configured to madify feedback
information by
» Teducing alavel of transmitied 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 a computer program
according to claim 15.



