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The present invention relates to the area of wirel ess conmuni cation, and

especi al lwyotos4gehod and an arrangenent for transm ssiPOM/SERA0ROSI4pOWET

control in a cellular telecommunications network. Background UTRAN

(Universal Terrestrial Radio Access Network) is a termthat identifies the

radi o access network of a UMIS (Universal Mobile Tel ecomruni cations

Systen), wherein the UTRAN consists of Radio Network Controllers (RNCs) and

NodeBs i.e. radi o base stations. The NodeBs communi cate wirelessly with

mobi | e user MBTHOREAND AREANGEMENAdNENCELEARATOCOMM UNSGABEONS ISY SREBE ar e

furtBer connected to the Core Network (CN). Evol ved UTRAN (E-UTRAN) is an

evol ution of the UTRAN towards a high-data rate, |owl atency and

packet opti m sed radi o access network. Further, the E-UTRAN consists of

e- NodeBs (evol ved NodeBs), and the qedogieRsfi@dae | nterconnected and further

connected to the Evol ved Packet.  Core network (EPC). E-UTRAN is al so being
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t he upI ink in E- N, HSPA (H| gh Speed Packet Access) or GSM { G obal

Systl@m f or ®BBHPEincd felliiaE Seleepmmuteationsevotler s transnit in certain

assigned timeslots. Thus, a transmtter will start transmitting in the

begi nni ng of the tlrreslot and turn off the transmtter at the end of the

timeslot. In addition it is possibl eBabkground out put power of the

transm tter gy E@PP% 1 98t 0
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are further connected to the Core Network (CN). Evolved UTRAN (E-UTRAN)]) is

an evolution of the UTRAN towards a high-data rate, low-latency and packet-
20 optimised radio access network. Further, the E-UTRAN consists of e-NodeBs

(evolved NodeBs), and the e-NodeBs are interconnected and further connected
to the Evolved Packet Core network (EPC). E-UTRAN is also being referred to
as Long Term Evolution (LTE) and is standardized within the 3 Generation
Partnership Project (3GPP).
25
In a time multiplexed system, e.g. the uplink in E-UTRAN, HSPA (High Speed
Packet Access) or GSM (Global System for Mobile communications) the
transmitters transmit in certain assigned timeslots. Thus, a transmitter will
start transmitting in the beginning of the timeslot and turn off the transmitter
30 at the end of the timeslot. In addition it is possible that the output power of

the transmitter may change from timeslot to timeslot or within a timeslot.

Transmitters typically require some time for turning on the output power as
well as turning off the output power. This means that the turning on and off
35 the output power does not occur instantaneously. Furthermore, very sharp
transitions between on state and off state would cause unwanted signal

emissions in the adjacent carriers causing adjacent channel interference,



I.e. when the transmtter switches fromthe off state to the on state or
vice versa. During these transient periods the output signal of the
transm t two 20@/u4szfef i ned in the sense that the quality eCTiSEeoosiograed i s not
as good as when the transmitter is fukly turned on. The transient periods
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defines for TPAI% the al |l owed out put power at given tinme instants during
a transi ent PeVEnt“aRd the tine when a ranp starts. For exanple when the
transmitter ranps up, i.e. increases the output power, the power nmask nmay
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Code Divi si gerblirt ithtce® pssitsibitied:he power masks are defined in tineslot
| evel (577 ns and 667 ns respectively). In EFUTRAN it will be defined on
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in figure 2¢

A power mask, also referred to as a time mask, defines for example the allowed
output power at given time instants during a transient event and the time
20 when a ramp starts. For example when the transmitter ramps up, i.e.
increases the output power, the power mask may specify how much output
power is allowed before the transient event, during the transient event and
after the transient event and additionally, when the ramp-up should start. The
allowed output power may be expressed as an open range, i.e. below a specific

25 level or as an interval, i.e. between output power X and Y.

It should be noted that in GSM and WCDMA (Wideband Code Division
Multiple Access) the power masks are defined in timeslot level (577 pus and 667
ps respectively). In E-UTRAN it will be defined on sub-frame level (1 ms) and
30 SC-OFDM (Single Carrier-Orthogonal Frequency-Division Multiplexing) symbol
level, e.g. to be applied when a Sounding Reference Symbol (SRS) is

transmitted in the sub-frame.

There are several methods currently in use for avoiding the adverse effects of
35 the ramping periods. In GSM and UTRA-TDD (Universal Terrestrial Radio

Access-Time-Division Duplex) the transmitter is turned on slightly before the



the ranping periods. In GSM and UTRA-TDD (Universal Terrestrial Radio
Access-Ti nme-Di vi sion Duplex) the transmtter is turned on slightly before
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previously, .in E-UTRA uplink the duration of a sub-franme is 1
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sub-frame cenitilatearhe efeclstsf theFafiping p&dod.ne SRS that is used for channel
estimation purposes. The SRS can al so be used for perform ng uplink channel

dependent scheduling and tinme tracking. The transmt power for the SRS may

di ffer fromg hRe tUPRAN the WS &bifRFbIf SPerhids o Iﬂi%es'fdinﬁ%ls Tofis WUk ane.

The relationship of the different transmt powers is illustrated in figure
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are placed adjacent 1o each other 1n tine. State o ution
t hat exi st sceprol Amesatesen sub-frame jbasis ansd therefore the transmit power mask is

defined on sub-frame level and OFDM symbol level.

20 As mentioned previously, in E-UTRA uplink the duration of a sub-frame is 1
ms. The sub-frame consists of 14 or 12 SC-OFDM symbols. The last symbol in
the sub-frame could be used for transmitting the SRS that is used for channel
estimation purposes. The SRS can also be used for performing uplink channel
dependent scheduling and time tracking. The transmit power for the SRS may

25 differ from the transmit power used for the other symbols of the sub-frame.
The relationship of the different transmit powers is illustrated in figure 3.
However, it should be noted that the abrupt power changes shown in figure 3

are not possible to implement.

30 In the E-UTRAN the uplink timeslots are placed adjacent to each other in time.
In the state of the art solution that exists for UTRA, one set of fixed well
defined ramped up and down periods are defined in the standard 3GPP TS
25.101 and TS 25.102. Thus, the tradeoff between signal quality and
interference to other timeslots is set when the system is designed. Figure 4

35 illustrates that placement of power ramps causes problems with signal quality

degradation due to non-constant output power and with interference to a user.



defined ranped up and down periods are defined in the standard 3GPP TS
25.101 and TS 25.102. Thus, the tradeoff between signal quality and

i nt er f er ewoeoai4ed7der tinmeslots is set when the system PeTHES00g0ERAI4 Fi gur e
4 illustrates that placenment of power4ranps causes problenms with signal
qual ity degradation due to non-constant output power and with interference
to a user. However, certain signals, e.g. the sounding reference synbol
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In accordance with a first aspect of the present invention a nethod for

transm ssi on output power control in a cellular teleconmunications network
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subfranme and an Q sEynbol of a signal transmission is set. e power mask
I s defined 59méf’1!”et§’§t K 't amet er associated with any of the foll ow ng:
a sfgrting point of a first power ranp, an ending point of the first power
ranp, a starting point of a second power ranp, an ending point of the
second power ranp, a first and secon®WMfRlon of the first and second

power ranpsjt !iseiﬁémdr&ew,onge& 8f fthe Spreddift HREARINPRYProliQY¥ Shedlodd sRECI ficC
time of the first and second power ranps, respectively. Furthernore, in the

met hod at | agsngements foriga improxed putipilt pRWRsTMaABagemeittanet er of the power
mask i s adapted to a signal transm ssion characteristic of the signal
transm ssion. Additionally, the adapted Ipovver mask is applied to at |east
oneldf the Immadeerdancgnwittha GrFsiviaspediopt the presemidamvantin [ smethednior

aspect of tRERLASEGA JUIPERD PoWer Fdnol I IEAARMar telecommunications network

is provided. In the method a pre-defined power mask for at least one of a sub-
frame and an OFDM symbol of a signal transmission is set. The power mask is
defined by at least one parameter associated with any of the following;:

20 a starting point of a first power ramp, an ending point of the first power ramp,
a starting point of a second power ramp, an ending point of the second power
ramp, a first and second duration of the first and second power ramps,
respectively, and a first and second power level at a specific time of the first
and second power ramps, respectively. Furthermore, in the method at least

25 one of the at least one power mask parameter of the power mask is adapted to
a signal transmission characteristic of the signal transmission. Additionally,
the adapted power mask is applied to at least one of the sub-frame and the
OFDM symbol.

30 In accordance with a second aspect of the present invention an arrangement
for transmission output power control in a cellular telecommunications
network is provided. The arrangement comprises a unit for setting a pre-
defined power mask for at least one of a sub-frame and an OFDM symbol of a
signal transmission. The power mask is defined by at least one parameter

35 associated with any of the following:



for transm ssion output power control in a cellular telecomunications
network i s provided. The arrangenent conprises a unit for setting a pre
defi ned pwoenowmsicefor at | east one of a sub-frane and aoTCERMSSyIBOl of a
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associ ated with any of the follow ng:a starti,n oi nt _of first power
e et AR g of Bt pPYEF Basfinr 6 ahitik Bein of fs Brsl dives AL L
gower_ rarrp],c aasr;caﬁmgf_ ¥ POin @f 12t S&Bnﬂhﬁ)vﬁdi‘oﬁﬁib,mﬂ\&ﬁdihgrﬁhmﬁofl t'Heséeogﬁd ;&ﬁm@f_ nd .
uration of the I rst an secon ower r S, especti ve an a Irst an
otond. PoweFimay bt Fhd SECANS RiraGon] ol Fae et And, gcamd, RIS EA RS,
respecti vel yesgedtiVelg] BRA e fitftCand [saEGRITBBWeE MRl b @Ssppecifiv tinfeobf Bibafifdtng at
Ieasé one of the at | east one power nasqli,e,pg’raﬁgl}ra{ of the power mask to a
I ¢S g

si gnal trand®ds EEPNENRPYET eFREPPe T5FPE GrEIPLfy sidieo frrangement

Addi ti onal | yoniptResrd ange dnhds iag€l6ast oie lof fthe APRaY¥t B! pvadmasrd
power mask to at | east one of the sub-frame and the OF synbaol ., A

advant age wPPRAPRET HedienPovey aiasiofP iassigngl Fausrissior chasactegats dddbeai n
transni ssi ORjgialNGhfismisston.! ARAJiRERIE) C@ieS a8 genfen® Mt émpsigés VA tinid forgh
quality, while at the sane time it is possible to mnimze the interference
to and from2BPhans tBeadapted, powerdnask doftdaastorne 1€ the ssuhritame pRd kbt

hi gho Anot hesramveymige with the present invention is the possibility to
differentiate the quality of a service for different users. BRIEF

DESCRI PTI ON OF THE DRAW NGS For a better understanding, reference is nade
to the foll oW Bavak@Be Reith ahd PreabRl BRAnEBROY MRNpeshbilityGo! G¥%eA tQbain
Figure 1 illustrates the transient periods that occur when oufput power is
changed or (FRNSMISHER ignrals; ke.ttheqeterenceovignal from gupser Mith achigh guality,

il lustrate Raakl B gePQaht itBRS iOfs bOKIROWS miTBRze M RterfbBHEE 13 ahli! frrh' at es
an exanpl e where uplink sub-frames consist of 14 SCO-DM synbol's. Figure 4

i |1 d8trat es othapnears. Thus thegheoughmatiof theaystem: cars be kep used by the

Another advantage with the present invention is the possibility to differentiate

the quality of a service for different users.

20 BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding, reference is made to the following drawings and

preferred embodiments of the invention.

Figure 1 illustrates the transient periods that occur when output power is

changed or the transmitter is turned on or off.

25 Figure 2a, 2b and 2c illustrate possible positions of the power mask ramps.

Figure 3 illustrates an example where uplink sub-frames consist of 14 SC-
OFDM symbols.

Figure 4 illustrates problems with signal quality and interference caused by the

placement of the power mask ramps.

30



pl acenent of the power mask ranps. Figure 5 shows the general architecture
of a third generation cellular telecomunications network and its

evol uti onsp 20évere3’@ t he present invention may be inpl eneotrsd2008iog4pe£ 6a and
6b show a power nask and different podwer mask paranmeters. Figure 7a is a

flowchart illustr t he, met hod of the rese toi tion and 7b
Flonchart | Figier B ishwan taf pethenal artediure ko an iy Esteraon Fpeller s

shows an ex&lmiom:ﬁ{mﬁ:mhs&fetﬁmﬂeanﬂ fs d%Mﬁ@stﬂi&ehh@neﬁﬁféﬁént@S&ﬂon

par anet ers accq§: Iﬁ to an enbodi ment of the present invention. Figure 9a,
9b, 9c, 9d THY FEPSd-es exanpl e of how the power mask paraneters
could be adapt ed according to an enbodi nent of the present invention.

Figure 10 shows bl o di.,agram schenat i ca illustrating an arrangenent
ek cor danEIte A 3RS SR 2 ROVEE TRk ﬁiéﬁf?fe?m‘mﬁ DAk PAATRETS shows
a bl ock diagram schematically illustrating an arrangenent inplenented in a
UE in accorn‘vgme nidwaafrbwﬂwdnmﬁatﬁ{g ﬂﬁeﬂﬁﬂe&eaf the peeteh® nveRlabAl kD
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sequences of steps, signaling protocols and device conflguratlons in order
to provide a thorough understandi ng of the present invention. It wll be

apparent to_one skiJled in the art that th pre i nyention may be
pralli sed iR Shigs g eP e SERTEES U Sar I SRICHP ROWRS MHRPS
Mor eover, tpagenébid AcdrdingtoearpémbtiimerRUFHRE padRnt hdfenitida. means and
functions expl ained herein bel ow may be i nplenented using software

functioning in conjunction with a programmed nicroprocessor or general

pur pose CO"Fl#Lﬁ-E 94d6b99¢{ DA hrl) ﬁpmliseertésnex e bf how kg RWRd Bhseui t
(ASI Q). Wi al so be_appreciated that while tﬁe current |nvent|on S

primarily dB@mests icquldder aaapisd Astording i frysmbadiment, of; thee RISSSAt may
al sps be enbgdiegeiohn @ conputer program product as well as a system
conprising a conputer processor and a

Figure 10 shows a block diagram schematically illustrating an arrangement in

accordance with an embodiment of the present invention.

20 Figure 11 shows a block diagram schematically illustrating an arrangement
implemented in a UE in accordance with an embodiment of the present

invention.

DETAILED DESCRIPTION
25
In the following description, for purposes of explanation and not limitation,
specific details are set forth, such as particular sequences of steps, signaling
protocols and device configurations in order to provide a thorough
understanding of the present invention. It will be apparent to one skilled in the
30 art that the present invention may be practised in other embodiments that
depart from these specific details.

Moreover, those skilled in the art will appreciate that the means and functions
explained herein below may be implemented using software functioning in

35 conjunction with a programmed microprocessor or general purpose computer,



menory coupled to the processor, wherein the nenory is encoded wth one or
nore prograns that may performthe functions disclosed herein. The general
ar chi t ectwoeo@ii4ss72hi rd generation cellul ar tel ecommuni eatrisee®sost4nor kK and
its evolutions is illustrated in figufe 5, wherein the present invention

may be i npl «ine tel eco ni catd ons ne rk i L dely depl gyed to
provi de a v%gﬁz#‘gq'é%”%%“mﬁﬁﬁ ccggg]énSpseg i‘é‘Z%gfeff cﬁguﬁd%g&aﬁﬁ“ﬂ@c’ié %ﬂat a.
As il | ustr atapgréaiated ghaewhijletthe cnetdntliaverittincisprivatitadéstiibeddhWae formy
i ncl ude one onnected to a EPC 52, and a

s [ deBs 50 ore ne Lk
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above t her e pregrammpeativatrasawell rasra0 gpstein’ Coi6piisinigod cOmtipRitér PAYREsoF A &1 1 N
the E-UTRAN, Thus, th esent _invention conprises nethods and arrangenents
for fransni %ﬁ%ﬁvo?ﬂlwg?yé%%er PESSETYr % l‘%{ngglﬁr{}?lgpr)[ 1 %ﬂﬁawﬁwv’aﬁs
network as inhdregirogtames thatfrhgyperformthe fini@icnsediséloae Refesh.On out put power
control is achieved according to an enbodi nent by adapting a pre-defined

power mask to a signal transm ssion characteristic of the signal

transm ssi offhei generaloatchitectiire b€ 5 ithitad| génerdcort rRNEMrt i&&ﬁnﬁﬂdnﬁi&gbﬁhn?d

t he adapt ed wer nmagk. to a sub-frane or an OFDM s ol .. The nmet hod cou
further be Pﬁg‘?’%rﬁfeﬁf‘gdlt? EVRIHHARS 1% qﬁ‘bﬁéa@ad’? %“é% ng’l\léi‘ﬁ\@Belﬂr the, presgnt A
powdd nask isvenitiont freys benimplemeiteddf TH @elbé AR SAtRIh L BBBIorREIVaRdely
transmt OFF alnd &]\I powerd and between transmt, ON and OFF power and isS
defined by SfRloged Ja\Rroxide g, yarisR Ol commppication sETVISes BIR 8 vRiGoMBE mask

i's shown i nphtketr dafin. AShahpeneed "B IGREDE] S ellilas! tadombAHAtBAY 2
second power f‘?% The first power ramp_has_a starti ng oi nt and an endi ng
poi nt. In aBGM¥TonTmaYHECUELRDE BvBPTT SHdFRS 59 cannead b D RereapewaRk
endi ng poi NEPCAS2{ uhil he phafaly of skl eghipnidhts {(DEsPBIemayaskidcatield bad by
durzgl on of tﬁ'ue first power ranp and duration of the second power ranp in
t hi 8> exanpl ESLTAR 5B 2R tRGEI 1§ R AeeRelorHaN dETATA¥R BIANETIIRFIGR QAR
llevel and aps@epnebrtdiein | el EMTRANPGRiuk! Cthel Frefint! RevenfioRS cHnpiist urn
to figures 7-%& X\,hlch show fl owcharts of the nmethods and
methods and arrangements for transmission output power control in a cellular
telecommunications network as illustrated in figure 5. The improved
transmission output power control is achieved according to an embodiment by
20 adapting a pre-defined power mask to a signal transmission characteristic of
the signal transmission, i.e. content of the signal to be transmitted, and
applying the adapted power mask to a sub-frame or an OFDM symbol. The
method could further be implemented in a network node such as an eNodeB
orin a UE.
25
A power mask is the transient period of the transmission power between
transmit OFF and ON power and between transmit ON and OFF power and is
defined by one or several power mask parameters. An example of a power
mask is shown in figure 6a. The power mask comprises a first power ramp
30 and a second power ramp. The first power ramp has a starting point and an
ending point. In addition, the second power ramp has a starting point and an
ending point. As further shown in figure 6b, the power mask is defined by
duration of the first power ramp and duration of the second power ramp in
this example. The power mask could further be defined by a first power level

35 and a second power level at a specific time of the ramps.



schematical ly bl ock diagranms of the arrangenents according to enbodi nents
of the present invention. Figure 7a illustrates a flowhart show ng a

met hod acwonrdiagsi7ze a first enbodi ment of the present | RCEsER@S/OFHLs e a
pre-defined power nask is set 70 for & sub-frane or an OFDM synbol of a
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can be real POWEr ithask rRspBRtergagerording. tog ene t o IATEI Qfeé plyralityop

configurati %n\éhgss%lggﬁgfmegg@cssgﬁypgg dized rules are utilized in order to

determ ne when to start or end t ranp as well as the duration of the
ranpd In figure 8 an exanpl e of a set

= content of the signal to be transmitted in the sub-frame or OFDM
symbol

» content of the signal to be transmitted in the successive sub-frame or
20 OFDM symbol

= given conditions, e.g. traffic load

* network configuration, e.g. using reference signal based measurements

25 for special purpose like scheduling, link adaptation and time tracking

deployment scenarios, e.g. cell size.

Furthermore, the adapted power mask is then applied 74 to the sub-frame or
30 the OFDM symbol when the sub-frame or OFDM symbol is transmitted.
Hence, the change in the output power, i.e. the time instant to turn on or off a
transmitter which transmits the signal on which the power mask is applied,
and thus the position of the ramp of the power mask, is determined by a single
or a combination of the signal transmission characteristics. The adaptation of
35 the pre-defined power mask can be realized in different ways, e.g. as

standardized rules or by configuration via signaling.



of rules for how to adapt the power nmask paraneter is illustrated. Each
arrow 81-87 represents a rule. Depending on what sub-franme or synbol has
been sentwandowtasi72sub-frame or synbol to transmt next paTSBe@msOs@sul e is
selected. Afirst state box 810 repregents the signal transm ssion
characteristic of the signal transm ssion when a sub-frame or synbol
contains data. A second state box 820 represents the signal transm ssion
char act eri stThe sthntifvelizddgndes taransilized irobrddrap ddiermimet whén 66 stars obehdane
or synbol is,a_control ﬁr rﬁ{eren £ S 0 A third state box
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mask ranps, sigrtal tidignsibsiohivigerPaisiib-frahe o R¢hitd] RohHinSAdtad W S¥cbAl stdtee

power mask paraneters may be defined in the standard or be signaled by the
core networ ﬂ’°§2f§3§s repriegeRtsathe Signpl JransmissipRe charanterists, ofs ﬂ?%emgb%ier

nmaskopar ametipdrfsoii@yionl SbehetiteicOnhtdtest Y sebdiihe tdraBmbsbii®h control or
characteri st |§F of the Ehgnal transm ssi on _such as network configuratjon,

e.g. schedul™PIEERGst oh thitdesiake H9KRB3IQ repressptscths sienal (FISRISSIOR sent

in a cell byhabgctBAastc 6f id Sifnhl RansMessRNOWEEn al L bt SERBSIUdIRSins
information is _sent on PDCCH (Physical Downlink Control Channel). Every UE

i s supposed td#tas Fen exampifthisconld begvhess trendEiisAn aam OFEstatscdt-showlde any

UE in the celdnded thar &ehBEWaathd R bath! iRkmbHaRHA BHneBtedmaayY irs ks OFNe.
The %chedul ing information indicates which sub-frames are used and which

oned ar e notstaigy The signal fganymissions eharagtarisgici offhemignalrirenemigsigragould
determ ne i faidiBe Wahtish froh OME BELIAENS p- th he steessive iddtthad for,

i .e. the succcessive sub-frame, will be used Dy another UE or not. The UE
can then ad&stsymholggach rys ismssopdated witlp a5e @r savera] parameters of the power

mask ramps, i.e. the starting point, the ending point and duration. The power
mask parameters may be defined in the standard or be signaled by the core
20 network 52, as illustrated in figure 5.

The adaptation of the power mask parameters may also be determined by
signal transmission characteristic of the signal transmission such as network
configuration, e.g. scheduling information. One example is the scheduling
25 information sent in a cell by the base station i.e. the eNodeB. In E-UTRAN
scheduling information is sent on PDCCH (Physical Downlink Control
Channel). Every UE is supposed to listen to the scheduling information sent
on PDCCH since any UE in the cell can be scheduled for uplink transmission
in any sub-frame. The scheduling information indicates which sub-frames are
30 used and which ones are not. By listening to the scheduling information the
UE can determine if the sub-frame following the sub-frame the UE is
scheduled for, i.e. the succcessive sub-frame, will be used by another UE or
not. The UE can then adapt the position of the ramp based on this
information. Moreover, in order to maximize signal quality, when a successive
35 sub-frame of the sub-frame to be transmitted does not contain data, the rule

84 could imply that the adapting of the power mask parameter is performed by



I nformati on. Moreover, in order to maxim ze signal quality, when a
successive sub-frane of the sub-frane to be transmtted does not contain
dat a, thewoub@®/@437coul d inply that the adapting of the powsSE20088KI4par anet er
is perforned byadjusting the startinglOpoi nt paraneter of the second power

ranp to be placed tside. the sub-frane a hown ip figure 9a. .In order to
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adapting of PRIEHEN P %‘R%‘g ALY %?Fo‘?”??é’agﬁ’?"&oﬁeﬁé{"reﬁﬂ PHECSEERT ng
poi nt par anpbwer ffmp hé begslacd i theastih-frameaasiiasatin Agude9bhe sub-frane
and by adjusting the ending point paraneter of the second power ranp to be

pl aced outside the sub-frame and by shortening the duration of the second

power ranp @Whenl thessubifedine nednitgiisedde. an®la suéddskiver sutxa@ile of shavikab-t he
OFDM synbol a reference sign the rul.e 83, 86

to be fransmtted contain al,
conpri ses tﬂ'@n}fd%f’pf’? ﬁbarff‘lm’f"r‘?g ‘iﬂf\ﬂéﬁ“sn‘z"stﬂ’ e B RY © Fedle pyaptira i ng
t hel@ndi ng ped Npowdér aABSlET pafanidter f pérddrnaValy I adiastiigbend| staen@upsinge t he
OFDM synbol and b ag' usting the starting, point par_aqge erﬁugtc t he second
power ranp PBARCHT ] 6?ﬁ°g‘fjc%°‘i’?fera€¥?bm ?gﬁ’ﬂﬁﬂedégsﬁ |G rzameAnd Byir e
9d. Yet a fuddjustihgetherdildEng potiteparanivtec 8ftHsédolld syw&Otahp thhe plabbd
synbol to be tr nlssl{lntt%d contains a refer,enc&lﬁé%gna , the rule 83, 86

conprises t ABtS $Yy Poframscand fyr shertwnipg, wration ph the $eendi BoWet i ng

the starti n%ﬁ?idgtmggﬁafatﬁrﬁgﬁmtbg first power ranmp to be placed inside
t he DM synbol as shown in frgure 9e. Yet a further exanple is when a
suct®ssi ve” OFDM synbol of the OFDM synbol to be transmitted contains a

reference siyghalfurthbe ekdtn®lS whdn GREVIFINA Syhlso1 20 3R trafsittdd 8o a MSK
paranmeter perforned by adjusti ng t he endi ng )
reference signal, the rule 83, 86 comprises the adapting of the power mask
parameter performed by adjusting the ending point parameter of the first
power ramp to be placed outside the OFDM symbol and by adjusting the
20 starting point parameter of the second power ramp to be placed outside the

OFDM symbol as illustrated in figure 9d.

Yet a further example is when a preceding OFDM symbol of the OFDM symbol
to be transmitted contains a reference signal, the rule 83, 86 comprises the
25 adapting of the power mask parameter performed by adjusting the starting
point parameter of the first power ramp to be placed inside the OFDM symbol

as shown in figure 9e.

Yet a further example is when a successive OFDM symbol of the OFDM symbol
30 to be transmitted contains a reference signal, the rule 82, 87 comprises the
adapting of the power mask parameter performed by adjusting the ending
point parameter of the second power ramp to be placed inside the OFDM

symbol.

35 A further example is when a successive sub-frame of the sub-frame to be

transmitted contains data with high order modulation, e.g. 16 QAM



poi nt paraneter of the second power ranp to be placed inside the OFDM
synbol . A further exanple is when a successive sub-frame of the sub-frane
to be trawermidrsdeont ai ns data with hi gh order nodul at iPam/SE2008/051464
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and by adjusting the starting point paraneter of the second power ranp to
be placed oMareders hea.&uémbbﬂimentﬁaduiel @vehtion a\lfeshilg vlGOR the s and

t he signal di rbanc eat.er than the pre-determ_ned threshol d val ue,
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i nside the sub-frame a by tin e endi ng point paraneter of the
second powePTFEHiS ngg'ﬁeé@g]g{'f U et'ﬁ%sle%’éll’ﬂsﬁ?réhelaldaﬁﬁéﬁloétbéml oned

that the sameaskr slrdiihétaf erfoRfedaby RRljadtnld &%léﬁdiﬂ}e BRit a&r{mé.%?%ed in
thellﬁNodeB E chpeNodeB SF{:h%duIeesBy heJ UESs connect Fo t@e
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whet her a sub:frane be schedul ed or not.
sub-frame. Xﬁ itionally, when the signal is weak and the signal disturbance is

greater than the pre-determined threshold value, the rule comprises the

adapting of the power mask parameter performed by adjusting the starting

20 point parameter of the first power ramp to be placed inside the sub-frame and
by adjusting the ending point parameter of the second power ramp to be
placed inside the sub-frame.

It should be mentioned that the same or similar rules can be applied by the
25 method implemented in the eNodeB. Each eNodeB schedules the UEs
connected to the eNodeB. Furthermore, as the eNodeBs are interconnected
they can exchange scheduling information. Consequently, the eNodeBs can

exchange information regarding whether a sub-frame will be scheduled or not.

30 Therefore eNodeB in principle could identify if the successive sub-frame is
used or not used by another eNodeB. This is because the eNodeBs are
interconnected and they can exchahge via eNode B-eNode B interface, the
scheduling information or at least information regarding whether successive
sub-frame will be scheduled or not. The eNodeB knows if the successive sub-

35 frame is used or not used by another eNodeB as the eNodeBs are

interconnected.



Therefore eNodeB in principle could identify if the successive sub-frane is
used or not used by another eNodeB. This is because the eNodeBs are

I nt er connrwotzed/asszi2t hey can exchange via eNode B-eNode BCiIrsEeooBasea94 t he
scheduling information or at |east information regardi ng whet her successive
sub-frame will be schedul ed or not. The eNodeB knows if the successive
subfranme is used or not used by another eNodeB as the eNodeBs are
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power mask . ' nam ¢ conf.igyration via signal.i.n A power
mek ut it 2 Sog88 B rhaRf Mnfratet R Nlid 'L hovel oty v £
confi gured basestatidny iien anheNodel®, strabe aynatricallys t@ifigured dntdTRAY i ke RNC

coul d confi he base stati,an ) ) | a _si,gnal.in ver an interface
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power nask pbwer nebki viat dignalingrayerahn dnteefdea Iedween ke IRNC tandaticONbaé B! f ace
si gnal i ng. }'heI %ingnal I ng can be sent via a broadcast channel fromthe
eNodeB in ci€e'the sane adapted power nask is to be used by all UEs in a
cell with certain signal transm ssion characteristics e.g. a certain power
mask in a | e cell. terpatively, each UE can.be |ndividuall onf i gur ed
to transm tﬂ’é’g'c%?rdith’a %?piagg?t% SRR W&g‘i ’%rﬁézeﬁR@ ?]F?a&&g q:@g@&ocge
Conlfol ) or bbkéd pivkelkmlichcentic inbarficel yighhlmgl THE sidridgimgecd® bel ket viat £s an
enbodi nent of the present Jjnventi j ap) enmented in the UE 54, wherejn the
e 54 racei Dieadiast HERERG feomael dlhdeREir B HG ARBTeA RO  Resk 1

pr e- def i nedtpberrseddnkall MEsdithva delR §8th\bdrbaihGgalliesh sMsidnSchdrakterfkgicponer

consunption of the UE 54 is reduced since t | cul atjons of how to adapt
The” poner ik 1 LR R Mt b ABEe $61br RLPRITE: s AW, CaRobe

ehnbodi hrrent irsdividatally I&Gnﬁg‘tiﬁe?%nﬁélﬁ&h{{m&cﬁﬁ% tda deetdifnips@er sk datReC f act
that _.the e e S nore_l nfoymat.| out the syste state, e . ueue
onbEhe + R HeapeContralpr MAC Medit, Actsss Copfrhh avBtalings Fliqrs 75
configure timstaues afnRskbotiident of thé ptdient/mvéhdionl igijémBated in (HREUE 54,

enbodi nent the eNode i gnal s, the exact tine offset from
wheréam Lﬂe I%JE 5% receives ?nstruct&ons 76 from the eNodeB on how to adapt

the pre-defined power mask. An advantage with the embodiment is that the
power consumption of the UE 54 is reduced since the calculations of how to

20 adapt the power mask is executed in the eNodeB. Another advantage with the
embodiment is that the system performance can be maximised due to the fact
that the eNodeB has more information about the system state, e.g. queue
lengths, radio conditions, than the UE.

25 There are different ways to configure the power mask utilized in the UE via
signaling. In one embodiment the eNodeB signals the exact time offset from
the edge of the sub-frame or the OFDM symbol. In another embodiment the
eNodeB signals that either all ramps start at the end or at the beginning of the
sub-frame or the OFDM symbol. Yet in another embodiment the eNodeB

30 signals the identifier of an adapted power mask of a plurality of specified and
well defined adapted power masks to the UE, i.e. an identity of a standardized
power mask out of plurality of standardized power masks. In all the above
cases the power mask utilized by the UE is dynamically or semi-statically
configured and controlled by the eNodeB.

35



the edge of the sub-frame or the OFDM synbol. In another enbodi nent the
eNodeB signals that either all ranps start at the end or at the begi nning
of the suwof@masie the OFDM synbol . Yet in another enbediseniosiokaeNodeB
signals the identifier of an adapted gower mask of a plurality of specified

and wel | def}]ned adapted power_nasks to the UE, i.e. an identity of a
st andar di zeg’hﬁo{%&‘%ﬁ§s° i, cfigyre, §Fi may pe MW&FH?‘;EH‘ FBhrrangerent |
al | the abowtusteses ih figupe 0. m&r&ﬁ%dﬂlérﬁdldu’célhﬁrib& hSarfy b2 ¥efidnd YOOI
I by the eNodeB. The net hod shown in

sem -statical | onfigured and controlle
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ar r angenent 24 0BASt 01 8F thE AL Biask Paramelersaab the RWenmask te A Sigd of

the power mesihspassion chasadtbrittie oP e EighBISttahOmassidrNald b Ri6 Hr SPpHin
gnal transm ssion, and a unit_for i ng 10% t he

characteri st f the sj appl I
adapt ed powrslfJg I@‘{;Bt‘?cl@%’ﬁbg?ars&n@ the %frwrs%‘aﬁph#ﬁﬁmgﬁitwmt
adapti ng 104ort AEAREWCT 04 REK pover HBASK parantdy is0surTkulred 36 ladfilstithe pgoneer

mask paraneter iol n accordance with the nethod of the present invention
descri bed prRARKoRT3MEtGET dg\agcordanee, with, thenethedoof dae pPresentnisvertipRed i n
a Ug054 or des@iindefredfdusly) one enbodi ment of the present invention the
arrangenment is inplemented in a UE 54 as shown in figure 11. The
arrangenment could further conprise a receiver 108 for receiving

i nstructi onMérBon@Wthe @daRgerh&ft ROOEEoTBS ke RRFIERERISY itk ANUBes£NRdeS S0.
The present invention may, of course, be carried out I n other ways than

(0]
those speci FNedfPpAdn orp emhadiment of tho preseasdnvention thenastanaement is
char act eri Syhplenténtbd€inl AVER! 58Nas HHowR! &5 SBkuRMadi RN Ler MR richit PSould

considered in all respects as illustrative and not restrictive. CLAIMS 1.
AmetPod for feither eemaprise agigcpiver pORAer ressiving instructians| on hew to adapt the

t el ecommruni %%pﬁ%s@eﬁmt&g%ﬁ,%ggmaeg%@i ng (70) a pre-defined power
mask for at |east one of a sub-franme and an
The present invention may, of course, be carried out in other ways than those
specifically set forth herein without departing from essential characteristics of
20 the invention. The present embodiments are to be considered in all respects as

illustrative and not restrictive.



Ot hogonal Frequency-Division Miltiplexing, OFDM synbol of a signal

transm ssion, wherein the power nask is defined by at |east one paraneter
associ at esownadn4ssty of the follow ng: a starting point eCT&ERISSSI4pOVEr
ranp, an ending point of the first poser ranp, a starting point of a second
power ranp, an ending point of the second power ranp, a first and second
duration of the first and second power ranps, respectively, and a first and
second power level at a specific time of the first and second power ranps,
respectively, characterised in that the nethod conprises the steps of: -
adapting (72) at |east one of the at WAMS one power mask paraneter of the

power mHslA mettsdsog Intﬁnshﬁaﬁsmoﬁﬁbﬁﬂﬁ&b@fr euitedliifitd EelRflart fefecdhfiR@hications
e adapted power nask to at |east one of

tran§m' ss'hgn and - .agpl ying (74) t _ :

the SubTFFUPRK SORPYHBECFDM symbol . 2 . The nethod according to claim 1,
wher eij_n -t@fﬁﬂglt(m)daizﬁei-dﬁﬁrﬁﬂepbﬁéi Ir:]xmasa:t ﬂﬁ'eétf fidt RIFRNbE ﬁwb-fxﬁme-rtgﬁdnﬁ‘ﬁ hog
accordi o cl ai . CO I.n e .step of - receiving instruction on how
to adap{&ﬂ?lh 0 I?&g‘ﬂu%ﬁ?’é#"?ﬁ‘ﬁg Multipletingn e OFRM obahned esigadm a
net wor Kk treadmiésion, wherdite thBt PoWeAGAALIE 18 0défthed HyMad, 1eWbe ol philfneter
mstruchon.cogpmes an L{_ﬂgn Ity.of one out of a'plurality of standardized

power nASRCIAtEC Mt 196 Upwing & startimenpaint\@fer dirat pewergempn

i np!lenEIahdﬁg\',\goiﬁt € MO filkstNPekRe 59)19, 8- std g BbiRe b 3CEQLANNSowd A Cdn
clainms 1-1§, greipn the adapting (72) of the power nask paranmeter 1s

per f or TEBYIE BRIP ot Fl'ff‘g_sqqs?édel?ﬂi’?"?fgr a5t ﬁ’ﬁﬁéraﬁw&@ﬁ)_néfdllﬂﬁélogé& dhe fisstnemd r anp
to be Pkaesill pofelfahips rbplodidyiandl 8Tirdt AHACKRSh Dot bR shédific

sub-frame contains da he nmet hod according to y of cla

wher ei ntiiMeohthefirst anydy sgcasid persenratRPs.nmgsRe@ivelbaractenised nin that

adj ust i pge hieeh&d BsthbRSePRid1btepalopnet er of the second power ranp to be
pl aced outside said sub-frame when a successive subframe of said sub-frane

doe$d not AaREBE A7 Haataleast onpef ot Rbirast oBe diowgT roask pardmeten ofithd ppwer
wher ei npifig& t%@ﬁ"gh&gtrﬁtzgﬁﬁééﬁoﬁ BRaracteristic of the signal transmission, and

- applying (74) the adapted power mask to at least one of the sub-frame and the
OFDM symbol.

20 2. The method according to claim 1, wherein the method is implemented in a user

equipment (54).

3. The method according to claim 2, comprising the step of
- receiving instruction on how to adapt the at least one of the at least one power

25 mask parameter from a network node (50).

4. The method according to claim 3, wherein the instruction comprises an identity

of one out of a plurality of standardized power masks.

30 5. The method according to claim 1, wherein the method is implemented in a
network node (50).

6. The method according to any of claims 1-5, wherein the adapting (72) of the
power mask parameter is performed by adjusting the ending point parameter of the
35 second power ramp to be placed inside said sub-frame when a successive sub-

frame of said sub-frame contains data.



power mask paranmeter is perfornmed by adjusting the starting point paraneter
of the second power ranp to be placed inside said sub-frame and by

adj ust i ngvoheoswnsi7ag poi nt paraneter of the second powerCrsEpoososiaes pl aced
out side said subfrane and by shortenitsg the duration of the second power
ranp when said subframe contains data and a successive sub-franme of said
sub-frame contains data. 9. The nethod according to any of the clains 1-8,

wher ei N7t Mheaghiefiddgcéofdingdto th POYRIMEBEE, RATRERY Ble a8apBhf QVPEHL BYe
adj usti ng the endin oi nt, pagémst er. of the first power ranp to be placed

out si de PEUFY RSKP er i PeRPTmEA U3t pAlstRG heastartine Roint; Paramatet 6f of

the seceiesqendrpdwdiahip Rebdpied ditkiak daid skl drbtdwhsalsuddaesive 818 OFDM
synbﬂs %ont ai ;ﬁs .(gﬁ{‘gference signal. 10. The nethod according to any of the

cl ai age Hrme 49p® PRECOYN gita he power nask paraneter is
performed by adjusting the starting point parameter of the first power ranp
to be placed inside said OFDM synbol when a precedi ng OFDM synbol of said
OFDM syRbdPecmsthadaccording te sy of glaams k1, whezeimethfoadartiag 7 Agof thany of

the cl apbiwed mddk Phmestsr idPepBaRElNgy hdRkstiak E}J&esﬂa%\ﬁ% PR p RAATEE SF 1S
per f or ned b%c %%Lustl ng the ending point ‘parameter of the second power ranp
to be pHit8EcaksPawes ZamPGeDhe Rlaersl inwds saids sebdeame andrbi adjweling ghe sai d

OFDM Sye@&dnfcﬂﬁhﬁip@.?arﬁefe?f&rtﬁ@c&c%hg [}ﬁJwer ldmp 86 vEEpRRE) dutqldiat apany of
claims 1-1 I, wherein the adapting. ( of the power mask parameter Is

2
per f or nE@Msy 284 hys shorgening t&ﬁ’dﬁiw%ﬁ’é'i %F%ﬁ?@@gpo‘&f raapswhen asbseb- r anp

to be phagRicdmaindiaaiathdsa' Bnéde’BRe WIBLHrame WF SERBIMS A LRI daal d
sub-frame contains data with high order nodul ation. 13. The netho

according to any of clains 1-12, wherein the adapting (72) of the power

mask payafRe Shethdd %es.cmg do R¥yasH thatdithe! g-%, %&@&M&ﬁ%@ﬁ(@g fhe Of t he

second power ranp to be placed outside said sub-frame w sive
subt} anBower mask parpmeteris Resfaraiedsbiiadinsting ihe endinaipeinfvatamaciconf thel. The

met hod AEGOPEVEIrdMp Y befpiatéd %gt%aé% 'mﬁﬂ/{ns#ﬂﬁoﬁ Btb%%di@t)naé’hé he
power matsk.para[nete}'D I's perfornme y agfustlng the endi ng pol ht pat anet er
of the staryngpovrtirparametercofiihiepiegond powes rampsiai ke placed outside sdidoQFDM

adj ust | gombBewhER Shid \OFPM SmBaI &dfithfils LlefllificsSiM Pover ranp to be
pl aced ?)%FSPIS‘Z sai %i sug-%g#g sate c )

20  10. The method according to any of the claims 1-9, wherein the adapting (72) of the
power mask parameter is performed by adjusting the starting point parameter of
the first power ramp to be placed inside said OFDM symbol when a preceding
OFDM symbol of said OFDM symbol contains a reference signal.

25 11. The method according to any of the claims 1-10, wherein the adapting (72) of
the power mask parameter is performed by adjusting the ending point parameter of
the second power ramp to be placed inside said OFDM symbol when a successive

OFDM symbol of said OFDM symbol contains a reference signal.

30 12. The method according to any of claims 1-11, wherein the adapting (72) of the
power mask parameter is performed by adjusting the ending point parameter of the
second power ramp to be placed inside said sub-frame when a successive sub-

frame of said sub-frame contains data with high order modulation.

35 13. The method according to any of claims 1-12, wherein the adapting (72) of the

power mask parameter is performed by adjusting the starting point parameter of



when a signal disturbance is |lower or equal to a pre-determ ned threshold
val ue. 15. The nethod according to any of clains 1-14, wherein the adapting
(72) of twe peves3rask paraneter is perforned by adj ust iPog/SEb@®sssaps i ng

poi nt paranmeter of the first power rawp to be placed inside said sub-frane

and by | ' | ' arangter..of . the second power ranp to be
pl aced ?ﬂg :ég{:adr{slgP %‘bgruﬁé}?é gﬁeb%\?é%géedgo%ﬁsﬁaﬁm% SuPifreme Ehensa srecassiver it a
pr e- det drame efisait rsabnrhnhevaintains kata Avittalogeoreletr nictulatigism ssi on out put

power control in a cellular tel ecommunications network conprising: unit for
setting (102) a pre-defined power nmask for at |east one of a sub-frane and

an Ot hdderfde methpdeacsorling i any Mifilddipisekildg wHIrblM tisey sbabtigd (72) Jranal
trangm ssi ' . r _mask is.defined by .at | east one paraneter
ase0s o enyNIE RS B e PR By o8 Sne s PP PoBR B S5 aher
ranp, adirshpower ponpito die plhced busdide eser suthffameiand dytddjdstded Bhe Sfar@ngecond
power r ' iLnt. of .the second power ranp, a . first and second
dur at i og ot ?ﬁre él ?{.31?, fﬁ% & 8%@%‘6%?@8%3&@&‘&5@?}‘%@?,Sa‘élnaug'ff?mgt and
second [ydwara signel disturbasigeds Iowertorreeuaf td Hpré-idetdrnined SRSRGIdRANEE. T anps,
respectively, characterised in that the arrangenent conprises: unit for

adapting (104) at |least one of the at |east one power mask paraneter of the
powd neSk The metioghatcordimpsti asy off cliimisal-1a( imdHeréinOfhet A@atirN@#2) of the

transm ssi.an, nit for. a in 10 t he gdapted power mask to at

| east obevB TR phfHebetsris IRt bbpbusingi die; parting Bk pasaEsier of
accor di e fiostqieawenrafmp whise plated ligside saigQ Man S ah APy RSB {HE éhdifg'
equi pne%top_ft54%r. 1?. %JJE arralg‘gemant accorg?i?nﬁ to,claim11/, conprisinga
recei veP ForPFEEEi P F FSEPRE PRYRT FapB)to 86rd Brside paid; spb-frameswhen one
of the atsigmaslistnnbapeisrgroatel thar arpreaietérntined tAfdsHBIdvaade (50). 19. The
arr?ggement according to claim 18, wherein the instruction conprises an

identity of one out of a plurality of standardi zed power nasks. 20. The
arrangernsnt Aacargfethidi@ tforCl @afdrhfssiodhebatputt hgowér 2BeREEN ih S 4 "eLpnBRt ed
ina ne&é’i@éo%%%ca(u%%)s'network comprising:
unit for setting (102) a pre-defined power mask for at least one of a sub-frame and
an Orthogonal Frequency-Division Multiplexing, OFDM, symbol of a signal
20 transmission, wherein the power mask is defined by at least one parameter
associated with any of the following: a starting point of a first power ramp, an
ending point of the first power ramp, a starting point of a second power ramp, an
ending point of the second power ramp, a first and second duration of the first and
second power ramps, respectively, and a first and second power level at a specific
25 time of the first and second power ramps, respectively, characterised in that
the arrangement comprises:
unit for adapting (104) at least one of the at least one power mask parameter of the
power mask to a signal transmission characteristic of the signal transmission, and

unit for applying (106) the adapted power mask to at least one of the sub-frame
30 and the OFDM symbol.

17. The arrangement according to claim 16, wherein the arrangement is

implemented in a user equipment (54).

35 18. The arrangement according to claim 17, comprising



21. The arrangenent according to any of clains 16-20, wherein the unit for
adapting (104) is configured to adjust the ending point paraneter of the
second powenroe%uags72o be placed inside said sub-frame WheoTSESWSOEHS: Ve
sub-frame of said sub-frane contains "ata. 22. The arrangenent according to

any of clains 16-21,  wherein the upit, for._ adapti.n 0 | fl to
2 ust thEeer drgoptiing Sstradtinet Py SRR B, O R 1da8 SR BHERE  C
out si de leait dns owker ameskaansetetfronss netwarkinddegdd8).of sai d sub-frane does
not contain data. 23. The arrangenent according to any of clains 16-22,
wherein the unit for adapting (104) is configured to adjust the starting
poi Nt paoamhkedrraigdnientsamondingometlaim s, twhedveinpthec b tiutsiodecanpdsesuan f r ane
and Lo adjust the endi 0i Nt par er. of the second power ranp to be
pl acéd 4 "g'ftéié’%é’EFd’ugGg-gfrﬁ'é?gltﬁﬁgsﬁag’%%ﬁ%‘??%l?o‘fvﬁremcﬁ%gtion of the second
power ranp when said sub-franme contains data and a successive sub-frane of
said sub-fr contains data. 24. The ar.rangene accordi ng to_any .of. the
cl ai ns -ﬁggmﬁéﬁaé’igﬁmﬁﬂ ﬁﬁ?qr%ﬁﬁ ﬁ’dacg?‘f‘hggg’lo"%eﬁe? cg'h i%ﬁ“é‘%e lé(;ntauljsust
t he endiimgldiférted @A han@iverk ebde o)t i r st power ranp to be pl aced outside
said OFDM synbol and to adjust the starting point paraneter of the second
power ranp to be placed outside said OFDM synbol when said OFDM synbol
contlai NR 12 Tied efrfiiiR@nidriNatcording theady reingeaimet 16200 rwhérgirt ahanynitf forhe
clainms 16-24, wherein the unit for, adapting,.(104) is configurfe to ad,’iust
the st ard92RENEJIRY Birg doto pimstt §te’%’dé\ﬁrp B PREET A LBEISSREF de
sai d OFlpdwey Fasip s ipRced asade 8gidilMrapiEvhent siticdsdbrdbhb\frdme of saitlai ns
a reference, si %nal .26. The arrangenent according to any of the clains

16- 25, \HbrEameeptyRsdatdr adapting (104) is configured to adjust the
endi ng point paraneter of the second power ranp to be placed inside said
OFDM _synbol when a successi ve OFDM synbol_of . sai DM synbol . cont ai ps a

r ef dPenck?: sTR% Arrangemertc ageqrdinge fe ntma X of l#ims reg) dhfsuRy.
wher ei n ddapingi (108PLs askahired folQdjust $he @bdriiaig! S6int parglinetdr éfehecsstiond

poi nt paraneter of the second p_ower,ran‘g to be placed inside s%ifd sub-frame
when a fwesgamp ta bs- plageqd opytsidgjsaid sub-frame when a successive sub-frame o

said sub-frame does not contain data.

20 23. The arrangement according to any of claims 16-22, wherein the unit for
adapting (104) is configured to adjust the starting point parameter of the second
power ramp to be placed inside said sub-frame and to adjust the ending point
parameter of the second power ramp to be placed outside said sub-frame and to
shorten the duration of the second power ramp when said sub-frame contains data

25 and a successive sub-frame of said sub-frame contains data.

24. The arrangement according to any of the claims 16-23, wherein the unit for
adapting (104) is configured to adjust the ending point parameter of the first power
ramp to be placed outside said OFDM symbol and to adjust the starting point

30 parameter of the second power ramp to be placed outside said OFDM symbol when
said OFDM symbol contains a reference signal.

25. The arrangement according to any of the claims 16-24, wherein the unit for
adapting (104) is configured to adjust the starting point parameter of the first power

35 ramp to be placed inside said OFDM symbol when a preceding OFDM symbol of
said OFDM symbol contains a reference signal.



sub-frame contains data with high order nodul ation. 28. The arrangenent
according to any of clains 16-27, wherein the unit for adapting (104) is
conf i gur ealot2009%adp3rst the starting point paraneter of thecIseewdopaner ranp
to be placed outside said sub-franme wisen a successive sub-frane of said
sub-frame contains data with | ow order nodul ati on. 29. The arrangenent
according to any of clains 16-28, wherein the unit for adapting (104) is

confi gur2éd The adjangemehe aeostidigg ROidily SRt TRladns0f6-08E Widrein BRMLit P tO
yst the starting point paraneter

be pl ac [ aid sub-frame gnd to adj

of Ito he %gggﬁhgp@%f % ﬁ%gglb"eget%la tgﬁt?'*dd’ég Point pammetsiof thensegonflgnal

di st ur bgoseri smpvier berplacgdlinside as4d COFBME syl Whée Sh @hdcdbneo The
6- 29, wherein the unit for adapting

arra gerl;sgt ceor.di a of cl.ains A
(104? i S cé’ﬁ??ﬁﬁ?‘géﬁgﬁqgﬂrﬁnﬁ?l Gondains 4 refeignefosighabar amet er of the first
power ranp to be placed inside said sub-franme and to adjust the ending

point p ter of the second power ranp_tq be placed inside said sub-frane
when a g@@e ATENRE eafPr fRraphh claime- MR8y Wherain the speit dfoval ue.

adapting (104) is configured to adjust the ending point parameter of the second
power ramp to be placed inside said sub-frame when a successive sub-frame of said
10 sub-frame contains data with high order modulation.

28. The arrangement according to any of claims 16-27, wherein the unit for
adapting (104) is configured to adjust the starting point parameter of the second
power ramp to be placed outside said sub-frame when a successive sub-frame of

15 said sub-frame contains data with low order modulation.

29. The arrangement according to any of claims 16-28, wherein the unit for
adapting (104) is configured to adjust the ending point parameter of the first power
ramp to be placed outside said sub-frame and to adjust the starting point
20 parameter of the second power ramp to be placed outside said sub-frame when a

signal disturbance is lower or equal to a pre-determined threshold value.

30. The arrangement according to any of claims 16-29, wherein the unit for
adapting (104) is configured to adjust the starting point parameter of the first power
25 ramp to be placed inside said sub-frame and to adjust the ending point parameter
of the second power ramp to be placed inside said sub-frame when a signal

disturbance is greater than a pre-determined threshold value.

30



