METHOD AND ARRANGEMENT | N A CELLULAR COVMUNI CATI ONS SYSTEM 5 Techni ca
field The present invention relates to the area of wirel ess

comuni cation, and especially to a method and an arrangenent for

transm ssi on output power 10control in a cellular teleconmunications

net wor k. Background UTRAN (Uni versal Terrestrial Radio Access Network) is a
termthat identifies the radio access network of a UMIS (Universal Mobile
Tel econmuni cati ons 15 System), wherein the UTRAN consists of Radi o Network
Controllers (RNCs) and NodeBs i.e. radio base stations. The NodeBs

communi cate wirelessly with nobile user equi pnents (UEs) and the RNCs
control the NOEBBID ANR2 ARRBNGEMENTINAeCELAR COMMYN GATIONSSSYREEMr k
(CN). 5Evol ved UTRAN (E-UTRAN) is an evolution of the UTRAN towards a

hi gh-data rate, |low | atency and packet- 20 optim sed radi o access network.
Further, the E-UTRAN consists of e-NodeBs (evol ved NodeBs), and the

e- NodeBs are interconnected and fur Thehnicalfinlset ed to the Evol ved Packet
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Proj ect (3GPPypecidly|to a methednend jagl atepgementder teangmipyien (WP PRWeET
E- UTRAN, HSPRAokbIGH aR@ifthrieek&hniGhaidhs detdazld (G obal System for Mobile

comuni cations) the transmitters transmt in certain assigned tineslots.
Thus, a transmitter will start transmtting in the beginning of the
tinmeslot and turn off the transm tteBadf@buiidie end of the tineslot. In

addition it i ihle that the t put, power of e transnjtter change
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adj acent car i &fif £y Ul @BRS) GHANAEIRNCY E5tE5IME NodeBs. The RNCs
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,



2 which should be limted to certain |evel. Thus, there exists a transient
period, 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 transmtter is undefined in the sense that the quality of the signal is
not as good as when the 5 transmtter2is fully turned on. The transient
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For exanple when the transmtter ranps up, i.e. increases the output power,
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interval, i.gherDatd\@REe Podsiitipower X and Y. It should be noted that in GSM
and WCDMVA (Wdeband Code Division Miultiple Access) the power masks are
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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
us 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



There are several nethods currently in use for avoiding the adverse effects
of 35the ranping periods. In GSM and UTRA-TDD (Uni versal Terrestrial Radio
Access-Tinme-Division Duplex) the transmitter is turned on slightly before
the 3 actual signal is transmitted. In that way the transmtter has sone
time to reach the on state before thejactual signal is transmtted. At the
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The sub-frane_. onS|t§ oft 1 err .SC- C]: synbol s. The last synbol in the
sub-frame cod#eR%E ggge? 3 fl?‘ r?mrﬁ%f’ 'he SRS that is used for channel

estimation purposes. The SRS can al so be used for perform ng uplink channel

dependent SCE&% @@z@sm Bet Egﬁflﬂ)ln%)e{ﬂgg dn’ BRIt mwem %eahgqh§88 may

25 differ fr power use or the other synbols of
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due to non-const ant wer and Interference to a user
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.



4 However, certain signals, e.g. the sounding reference synbol (SRS), need
to have good quality especially when they are utilized for uplink channel
dependent scheduling. Furthernore, in other situations the interference due
5to0 power ranping needs to be mnimzed in respect to other signals such as
data synbols in order to maxim ze thrgoughput. Accordingly, there is a need
for an inproved transm ssion output power control in the E-UTRAN. 10
SUMVARY It is therefore an object of the present invention to provide
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the first power ranp, a starting point of a second power ranp, an ending
poi nt of the second power ranp, a first and second duration of the first
and second pderardinglypstheredp e mieg@| 91 afn gmRraved stransfgissioRo AUANS RIVSevel  at

a specific to@ralfintheEfUTRANAND second power ranps, respectively.
Furthernore, in the nethod at | east 25 one of the at | east one power mask

pararhgt er of the power mask is adapted to a signal transm ssion
characteristi c of the signal transm SUMMARWAddi tionally, the adapted power
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accor dance as resent 1 nvention an arrangenent
arrangements for an improved output power management

15 In accordance with a first aspect of the present invention a method for
transmission output power control in a cellular 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

predefi ned power mask for at |east one of a sub-frane and an OFDM synbol of
a signal transm ssion. The power mask is defined by at |east one paraneter
35associated with any of the following: 5 a starting point of a first
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15 other users. Thus, the throughput of the system can be kept high.

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



Figure 3 illustrates an exanpl e where uplink sub-franmes consist of 14
SCOFDM synbols. Figure 4 illustrates problens with signal quality and
interference caused by the placenent of the power mask ranps. 6 Figure 5
shows the general architecture of a third generation cellular

t el econmuni cati ons network and its ewol utions, wherein the present
invention may be inplenented. 5Figure 6a and 6b show a power na%r and
di fferent pdiienrerdskshosisa et eﬁeS‘.el"ﬁi aiphitectyre ofaar gl Hegneratopy SENUE ng ¢ he
met hod of t h@RsRafiicdtions HetWorkaditt itd BvdlGtiénd, disediarthe ipkdsent iraentign an
enbodi ment of the, present jnvention. 10Fi gure 8 shows an exanple of a set
of rul es forMAHREIBPEHEPed-he power nask paraneters according to an

enbodi ment of the present invention. Figure 9a, 9b, 9c, 9d and 9e
illusirates anplLe of, how th HenmReapt ed
accor%i ng to%hﬁgaflrréei’n%%oo g%&%%@%%d@%\%ﬁéﬁeﬁsﬁﬁ%re 1%@§'hows a
bl ock di agram schematically illustrating an arrangenent in accordance wWth
an enmbodi menFigufe Tads v Besechart fipstratiog. the amthed of the Brg6Rt Ve 2t agr am

schemat i cal "Ibiéiﬂé&r?t?éx{ A cBhtRE A \GRPETHneh Bl tAERRERE inventidE i N accor dance
wi th an enbodi nent of the present invention. DETAILED DESCRI PTI ON 25

10 Figure 8 shows an example of a set of rules for how to adapt the power mask

parameters according to an embodiment of the present invention.

Figure 9a, 9b, 9¢c, 9d and 9e illustrates example of how the power mask
parameters could be adapted according to an embodiment of the present

15 invention.

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,



In the foll ow ng description, for purposes of explanation and not
limtation, specific details are set forth, such as particul ar sequences of
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ower mask conprises t power
P agglymg the adapted power masknPo 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.



30 and a second power ranp. The first power ranp has a starting point and
an ending point. In addition, the second power ranp has a starting point
and an ending point. As further shown in figure 6b, the power nask is
defined by duration of the first power ranp and duration of the second
power ranp in this exanple. The powerg mask could further be deemed by a
first power |evel 35and a second power |level at a specific tinme of the
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where a pre-defined power nask is set 70 for a sub-frame or an OFDM synbol
of a signal transm ssion to be applied in the sigpal transm ssion, This may
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defined by oagbedimeaY Of @he Peydht MektidR winrarEperdefardposer ansdkyisnent i oned.

One or sever ower sk para rs ace, then. adapted 72.to0 Sj
transm ssi on% r%ﬁ‘t‘lé'?’?aé‘ﬁ 4 6‘?%”??’5‘:‘?8‘ %3 3#%‘%?%?? g%sgﬁetog?ee%h
i nvention praviitesighlletrpnsmidsidni. tThis maydaptontdypesies avpkdefmednpavears
according t Om%rs]ﬁ g!.'i l‘{rgsee-igine? Oﬁ%ﬂr%h*ly%sﬁéefﬂeg or;er SNsdVerat 'pQQ{er mask.

char act eri st '@ stich ] ent o e signal to be transmtted in the
sub- flpame or p@EDMtergrAsobreviously mentioned. Qe emsevsralt megix@ﬁgq pagmsters

transmtted Lp G %Hﬁﬁt?as?ﬂ _etos?’tki%ﬁaﬁ”@aﬂimﬁgﬁ%éﬁﬂﬁﬁkﬁc of the signal
ra a

given conditions, e,g. traffic lo . ) network confguration,
e.g. using rEREFEifSENs| TheaPresest dnKention, BFYites EB?&PS%‘VB%‘EHP ﬁ?ﬂ‘go li ke
schedul i ng, pbbwk adRRt piragietéddaddob@ing 'tacHie1gr more of a pluralitgieqf] signaint

scenarios, e.,g. cell size. Furttlher re, the adapted power mask is then
appl i ed 74 t FAPREISSIAR FharagteBPtis ™ KRR orpM synbol when the sub-frame or
OFDM1synbol is transmitted. Hence, the change in the output power, i.e. the

time instant to tyrh. an Py, ofde i thans il Ehald 26t LhcopbaNal on
whi ch the power nask 1's applied, and thus the position of the ranp of the
power nask, is desywmbilned by a single or a conbination of the signal
transm ssion characteristics. The adaptation of 35the pre-defined power

mask can be realized in different ways, e.g. a .
» content of the signal to bey transmﬂted 1Sn 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.



standardi zed rul es or by configuration via signaling. 9 The standardized
rules are utilized in order to determ ne when to start or end the ranp as
well as the duration of the ranp. In figure 8 an exanple of a set of rules
for how to adapt the power mask parameter is illustrated. Each arrow 5
81-87 represents a rule. Dependi ng om what sub-franme or synbol has been
sent and what sub-frame or synbol to transmt next a specific rule is
selected. Afirst state box 810 represents the signal transm ssion

charact eri st iThe afanidasdisédqyndes tremtlizessn emdevtordesersuipe fwhemetogtars yoarteoH

contains datg,, %ﬁf&g%sés % u§3%fh?e° agﬁgmhsﬂém $LANZ %)[ea,?sggém on

characteristic e si fransm ssi o en the conten
sub-frane or OEW*BDfOTI@WatOCm she ppweremesle paramgianhisg illuptrated, Bach arewbhox 830

represents tRe g %ﬂﬁésehi@@.sxmlé Sbépk: aﬁt\ﬁ{dtséd‘tﬁfr%et&esﬁlhlﬂﬂ@ias been
transm ssion when a sub-frame or synbol contajns no dat 8'8 For e Ie this

coul d be V\heﬁeﬁbn%"QJEh?fsS‘ﬂ?T r&ﬁ’e@ﬁyﬁb&! te frAanSHY Rt BSPR Ie s e ‘F‘F‘T UE can

be in both idl grsiRete Bod &Wfkﬁﬁéﬁ@ltﬁfﬂibemgﬂalt tren &hissibh &ta&ﬁﬁenéﬂtﬁoﬁﬂ@nal
transm ssion characterjstic of the on coul.d als

na
transition fPERALIENIHSSORFRE? s§9 €% S’ﬁna%‘ﬂ&’% iy gty SF?oé’ St
synbol . Eachbbxl 820 S‘eﬁﬁﬁentsatthd sighdl (naasmsssmvemataqnmmmrtbeoslgnale power

mask r.anps, i.e. the s h r Jne
powerlomask pérraélrsre e t‘rr“t;ai{ %?%‘%té‘a (%fngt %%dﬁ rghﬂgﬂlesdgl g‘%da Jeido by the
core 20net worefefshce esymHOI u&tﬂladeetatmbbx @@peresrewnt,s thrapicngl tansmissipd power

mask par amet %ﬁﬁre{@é“ﬁﬁk °f tlkx)@ Lﬁt‘.’r&ﬁ%s@ﬁ vﬁi&r@guﬁfmﬁsﬁhﬁ)&bl contains

characteristic o e SiIg transm ssion such _as netwark confj gk‘l t
ti on

e.g. schedul ineglatat Wrﬂi‘?ﬁﬂﬂe tigh souldabpwhen &he KE sdpah PFRGS: It
sent in a celpe fiyed fat BRSOESGR! b tbotR 1d1b|itﬁ)c&|\:lﬂdﬁamdeﬁteﬁ hIRAN theloRful i ng

information is sent on P Cont r Channel E ry UE
i's sulggosed {SHRLP; eeﬁ‘g{’ﬁf Fﬁﬂs‘gﬁﬁ{? ‘Rgﬂftb"rﬂé teoner n AP glync)e/ any
UE in the celdlsoCMahmﬂiimdﬂbedoﬁosqurd(ot syanboli t9sa encdessivg pubditanie ane.
The schedulin whi ch
oggymlg ?;%il) %ﬂle 18%[ %&E{t%ﬂ% &hes&bsetlé %.raﬁfx&e%oof"{ﬁg o@@xd '

ones are not tlon the UE
determne if mmmﬁlan@efﬁm pejnt, the sndingrpoint and dymtjon. %ﬁ@&%@d for,

i.e. the Succiﬁféi b¥armeids hayBe dUfinkd 38 tHe Sthrdar@RPIteSighlie@byNBk cotdie UE

can then adapt 't osition of the ra based on this information.
Mor eddfer , i n nétdek 3% aﬁa&‘iﬁﬁaztédﬁ&ﬁﬂfengual ity, when a successive
35sub-frame of the sub-frame to be transmtted does not contain data, the

o or med” by The Riapttiss of e Frowr Mld batdife®R ey BRE R68TFLSLed 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



10 adjusting the starting point paraneter of the second power ranp to be

pl aced outside the sub-frame as shown in figure 9a. In order to mnimze
interference, when a successive sub-frane of the sub-frame to be
transmtted contains data, the rule 85 could inply that the adapting of the
power mask 5paraneter is perfornmed bygadjusting the ending point paraneter
of the second power ranp to be placed inside thﬂﬁfub-frane as shpmn in

figure 9b. VediRstngthe gartingpoiphparameteriofi the saeond BORERWR I beBlacFd e of
t he sub-frangukRiebend r aitbiratnee hsC @Rbwh NEn dAfnire tdae Il @d8d wonpinimizs t he

adapting of 10 the power nask par.aneter. perfornmed.by adjusting the gtarting
poi nt par ane’c“é?rtf%'?n%)%\é}ﬁ?&%ﬁ‘dc‘%ﬁﬁ? s?&'r%‘%?eoo b'é’epﬁué’é% | rﬁsﬁ) STERE gtﬁ -frame
and by adj ustdmginkhiatendienonle @Sntoudd impiyt drat ghe taldepseg of thgppower mask t o be
pl aced outside the sub-f o i econd

power gr anp agmﬁaf'reuesrtlrg %te létra’a‘g%d ? ? %&%s@?%é@%@%f ogﬁt r%é?l tgteeggrfrglli eegél}gnahen t he
OFDM synbol powdrerampetedys placetl insidedtha sub-frameps peevn iy figpre 9he rul e 83, 86

conprises the adapting of the power nask paraneter performed by adjusting

t he endi ng point paraneter of the first power ranp to b | aced outside the
OFDM synmbol Sheniiheasyiramegcotiains odata Andng %F?ﬁs‘vﬁa?‘ﬁ??g ‘Eff'g’Fh%‘tEecond

ggweg{ r armf t &aﬁfé @lﬁced?gﬁttséddv\ﬁ)d@ms%w thy rand 8B$:oideﬂSST tad adhptingf ofgur e

) t a further exa IS en a ecedi OEDM s 0 t he

syrrbds to bel§ mt%ﬁﬁcé’ﬁf"é’f‘ﬁ? apﬁr%qrgﬁ"gng’g ?flﬁ‘r?é‘f',%ngﬁee s&%ﬁ“@%f@gﬂ
conpri ses t hpaimeaeagftthagecdind pewgowerp tweskplpeedinsider thesubdrame ahg by
adjusting the,starti J Nt o) i 9:"‘?:{{11 t pl aced
i nside the Cﬁﬁﬁs%ﬁbdg?eggm oﬁmﬁ{?ﬁﬁ%ﬁr%%‘g?%%%é _O?urt eé@gn%?%gi s when
a successi veo@siti thenbob-fraime hnd ASDRhesyering the dugatien ©of Ahe SEeaddPeWHt ai ns a

reference si g{lg*,,as~ b & iPfiguf/o€0NPri ses the adapting of the power mask
paranet er perforne y adjusting the ending point paraneter of the second

powerlSranp to be placed inside the OFDM synbol .
Yet a further example is when the OFDM symbol to be transmitted contains a

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



11 (Quadrature Anplitude Mdul ation) or 64 QAM or higher. The rule

conpri ses the adapting of the power mask paraneter perfornmed by adjusting

t he endi ng point paraneter of the second power ranp to be placed inside the

sub-frame. Additionally, when a successive sub-frame of the sub-frane to be

transmtted S contains data with | ow@rder nodul ation, e.g. BPSK (Binary
adrature PSK), the rule conprises the

Phase- Shi ft Keying) or QPSK (%‘i .

adapti ng of t(QBa‘fJ‘&)ﬂé‘F Arapktuds Modulation) qri&s Y higlrer;sthentdile FemBrses i ng
poi nt par anetthé a@aptideofStheqittved aidk paaieter geefopnad &F fiphtiretHetading
sub-frame. 1QMor.eover, infgﬂ enbodi nent of the i venéionda t hr sgol d val ue
of the si gnalPUIGrAPBEIRES! dtif FHETERSET JREP €15 BRFes PRIty Tt arme.

det er mi ned. Malditionally, whem at fvecessiprasubi-Fame rof ige antl-ftdmee & he landmitted bance
is | ower or . J i shol d ugs. GQOPri ses
the adapti ng%gy%%%ﬁgae%n%n%ﬂﬁtﬁgé%m%gﬁ%ﬁ rc])argf?‘reg‘bg)ky< gsoffl Eglteip%égﬁeﬁe endi ng
poi nt par anetkeying or HaPSIS (Quadratyra\BEK), dhp e pemprigese tho adapting phehe

sub-franme angoér atiskardeted Dettbathbd BY aBRisBhgRAE 3tEREAE peintigacameepBf pover
ranp to be pltgced out side the sub-frame. Additionally, when the signal is

weak and t he tBf §eeanddioster rampde bePlamed ougside thesyliraBice- det er mi ned

threshol d value, the rule conprises the adapting of the power nask

par angt er periforned by adjustj.n he..starting 20.poin raneter of the
Prr ot thover - Misote: BLaf emtrimiat aEur @venith A HRnAl BGUEH oBF cfiel ne
endi ng poi nt distngetcerdwing ke signahdransmissioraepuldobd elefdrendeeat. i Metedeert he
sub-frame. It 0 . i () L be
applied by t %ﬁ%%mﬁgﬁlﬁgadqlg%%ﬁoggg%tigéi sﬁ%éﬁ %@&eﬁé&ﬁ%&%@ stg %@%ul es
the UEs connaredigtermindsotharphiigvalng theerde cempgises the adgniiogsofthe power

i nt er connect §ladi BYranidte L peRRRE] DyNEHULEND I ERAIBE hAAL peRis&EreNithy, the
eNodeBs can exchange i nformation regardjng whether a g%?-fr

| a will_ be
schedld ed or 8t POWerrRaPRY 9 Re ARRELEHAIds  the FH-Bamsy ibéeﬁé}}%fs's’% fth¢ he
successi ve sUtarftingoint pasekter of te ssofld Powenahfiny tecble pidded Dtside shbecause

the eNodeBs are inter ected and .they can exchan Vi. e .B-eNode B
interface, t hsél%é‘léﬁ'&&f‘?%g°??{5’o?"§’§f‘i %‘ﬁ S}f/ﬁna‘g’ts Y%ag(s?n(?ﬁ?eo?l%ﬁ%}@%u?%ad’éf Fng
whet her succegeatee thah- theapee-deteimbeds tiveshiild dvadue,nthe rilee ceped Ithows i f
t he successiy - i b NeénENAeB A8t he
eNodeBs are ia%aéﬁ%gﬁ?%{a%&ﬁ&%ggﬁiﬁﬁlg{] gﬁglgg%‘?logg{?n%% adapt atFon of
t he p2- def i meintparemetrrif the firysepower 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 exchaﬁge 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.



realized by dynam c configuration via signaling. A power mask utilized by a
base station, i.e. an eNodeB, can be dynamcally configured internally in
the 5 base station. In systens |ike UTRAN, the RNC coul d configure the base
station power nmask via signaling over an interface between the RNC and the
NodeB i.e. lub. However, the adaptatiion of the power mask utilized in the
UE nay al so be 10 based on explicit radio interface signaling. The
signaling can be sent via a broadcast channel fromthe eNodeB in case the
sane adapt edAp&wationed kraviously, lthe adaptatign af thelfiis-defingd pewer miask camibeai n
si gnal transpdassd OBy dyanasd ebhfidiaios sfinGf 4 a o PehadiBStfided & har ge

I VI on |gur

cell. Alternatlvel /, each UE can be In ed to transmt
accor di ng t oPasec#AtaR -G AR ENedeR apnaberiym @C%GPMWSQ)W%@@GMW@F) or

MAC (bedi a ABagsétafiéi]lih @ltefisdina UTRAN,hEURNC ébuldl doklﬁ&&étﬁé bale %%99' ment
of the present mvg%%l on jinplenented in the UE 54, iﬁﬂel n the W

recei ves i nsPPVT: PERE ViASiERaling YTl U Rowees tha KNC epd tb?é‘%‘é?l ned
power mask. #e labdvantage with the enbodinent is that the power consunption
of the UE 54 is reduced since the cal culations of how to 20 adapt the power
mask is executed in the eNodeB. Another advantage with the enbodinent is

t hat the sysHeweyser thoy ndmﬁgamfbbermaiemmw dcib'ze{d)ixt Idee Ui mayhalso tbee
eNodgp has bl S Qcfilit RaiB Aol i BT Uihalfedcarf! B8 tnl SOLNS.

radi o conditjons, an the UE. 25Tﬁere are ys to configure the

power mask uPTqaﬁE%% qhﬁnflﬂefrw e £NodgB dn jcage thqwsasme aéﬁﬁ@dum mark isNodeB

signal s the gxBehisdd BRaRfUESLin 4 caMuithcc-pdae s amsn&ut&sfohadmr&éteﬁmsOFDM
synbol . I n anot her rtbodl ment tsgﬁme]go%‘B SI s that either_all ranps

start at the®&nd 8‘? 4t PRRH &Y &% f?@ fernalfyelyoreach el Hfnbol .
Yet in anot hiardivéddaityi mﬁgufdnﬁoaﬁ@ﬁbﬁitaﬁc(ﬁﬂgigabsa tdreain gowet mask vtszRO

d d ted
e Saoke. [RsaRh Kediurts EgHEAY'drafc, (AR ALEE, BARuIE et O out of
plurality of illystratesrati eglogiowat ofrtiskpres¢nt 1av¢nttdmeumﬂgmen@dse$hc h’@ qifbwer
mask utilizegpbyid b YE 34 ré&\é%@u’f&lﬂaﬁoﬁ& ﬁeﬁam%@temakbxsncm k&g&ﬁ&i and

controll ed by the eNodeB. he met hod shown in figure 7

i mpl enent ed By¢- %ﬁﬁnaﬂg&mtmﬁw e ﬁé?%asmw%ﬂ%era}bodwt as ﬂaﬁg%nt 100
conprises a péwér é&fsuﬁg;ﬁohn& the2UR Fa" B-rd@hédiesinbO e caRtilatibAS of hoWhrof r ane

ComPses o M o PORREFFRy® FR Sk MEEooRR, Apo i yiaes Hidine

paramet ers oémbbdineavss thmske tspstanqumhlahbalsmbeanaﬁnﬁwm e thetfae of the

signal trans S [ 0] adapt ed mask to
t he sub- frarrglagr&ltghe oﬁgl\ﬁayr% N ’%paglr?li[lt&?o&‘} g’ %?Sl ng %é% “1[1)% oWer mask
par anet er i slepghfsi gaﬂaedomcbhaIJf,LtbanttheUﬁ‘ower mask paranmeters in accordance

with the nethod of the present invention 10described previously. Moreover,

the arrangenent 100 could be inplenmented in a UE 54 or_an
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



eNodeB 50. In one enbodi nent of the present invention the arrangenment is
inplemented in a UE 54 as shown in figure 11. The arrangenent could
15further conprise a receiver 108 for receiving instructions on howto
adapt the power nmask paraneters fromthe eNodeB 50. The present invention
may, of course, be carried out in othér ways than those specifically set
forth herein, wthout .departi.ng.fromyessential characteristics of 20the
nvention.  TREC gPedier: SEHBL AR (BRYS 2 dneh H5o MUNDEAGLE (o STPSRERRlct s as
i I lustrati veilhrstratet inr Sgirei 19.i The, arrdrige@leAk VB0 tomprises houhif for settingi®2ssi on
out put power jcont f Bl el r i lsubSF i I bol of a si
t el ecommuni cgt%nse ggérlrgiro??%nrggégﬂrt gestug)l naxH?%)é]ma@)ngdeﬂ_l' ef | r?eg 3081 ralmask
for at |east tepmemivsion. Jhis-arranssmend 180 FroefoRRIiseS ey D feryadaping; 164

Ml ti gl exi ngat @dedMoneyéile pbwéer Ha3RFparhmeitesios The Howdh Ghedi td REsipRNEr Mask
is defined by at | east one tpa_rarns\}er assqciated with a X of ‘%he fol | ow ng:
a starting poiaRemissiop eharactegistie o P&rﬁ?‘a&ﬁrmlﬁﬁmboﬂf? Spnitige applyng hower
ranp, a star tlioaghe atdapteaipoves @taskdiophesnbifedie oftfihel OFEMI sgbploThHE uadt t he
second power .ra chargcterised in.that the.nmethod ¢ ri,ses. the steps of:
adapt | ng.( 7o pLER TR ARE 2 pRbee O i ShR R T T P OBl e
power nask t anaskspapaaietensains atewdancec trithatteemeghad: obfthe Iessing iavention
transy ssi on Such, .gegendi ng upon the signal transm ssion
characteristics saellslgﬂhlrsjand/ or second 15 power ranps nay be placed

ei ther inside or outside the subframe or OFDM synbol, said transm ssion

charact eri st iMcreGRRP e iaPhngBReAPNI0BNEoE B empieaitdited On DE UE FASBE tdned i n
t he subfranme or .QFDM i%nbol and/or the content of the sjgnal to be .
transnitted iENOGeR 70c & ongcerabagdiment of theoprasery Hysption the arrangemgnt §§ ng
(74) the adaphpiRmemtel inasHUE Gdabs| ¢rsin o dgire t TR Tho-drfaigemend dotiki 20
OFDM I%ynbol further comprise a receiver 108 for receiving instructions on how to adapt the

power mask parameters from the eNodeB S0.

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.



2. The nmethod according to claim1, wherein the nethod is inplenented in a
user equi pnent (54). 25 3. The nethodjaccording to claim2, conprising the
step of receiving instruction on howto adapt the at |east one of the at

| east one power nask paraneter froma network node (50). 4. The

met hod according to claim3, wherein the instruction conprises an identity
30 of one out of a plurality of stapgandgzed power masks. 5. The nethod
according to claim1l, wherein the nethod is inplenented in a network node
(50). 113\ deelded FswepnpEYgsieny GHPPL R aentgel éajal tsansmitierelonhese an
succesghiy§las WebsBiRuAlatt deaitPribigm™® contains data. 7. The nethod
according to any of clains 1-6, wherein the adapting (72) of the 5 power
mask par%@érﬁgb appre-defineyl Pewsnjmask fgr tdeastapnr e poivhfipareasntean of
the seeRthdPWE! Hd _PRifbace Riflfs, Sad b- n }éqpa@ssive
sub-frame of said sgag?f@a%e%n%ggs I‘rzlhcl)itm%ont al’na%g%)yj.’ 8%@&21 V\rrlltg,}?hoegll %ccor di ng
t o anyt@nsglgsipn. wherejhdhe powse maght inglefingyl by ahdeast poseparmskter

par anme I r Virdj ki h .artl [g]r e

B ona e R L g " Rarl o R e B POV Sl e
endi ngepading Point Hidhedirgt ppwer samin@ perEnSmomt pbalrecphd awvesurasipleasai d
supg fr ; } o] s DO Eﬁrrgn said
sutt;(2 fr g%mc’égggg%fnimggét S'Q%(%gi ?gggﬁaglg?’vghgjré%a%%g?dlslgi gﬁgu -fr aér;ﬁég&

cont ai Aem@paisgs thestepse nmet hod according to any of the clains 1-8, wherein
the adaplihPeng 172) Af 14 oA thEBRKRA! BB Blvet eﬁg{d}ﬁ&(ﬁp%ﬂﬂé RbcRg the

endi ng pol nt paraneter of the first power rfanp to aced outside said
OFDM s yirishl taaadsigyalagposmisaion ehasacieriptig of dhatsignalaranemissiion jsacheidaitd
power r .0 b d i ai d 20. synbol n _sai d O-DM s ol
cont ai ﬁigggnélge{ge‘r?%%égt%gi a%gl%fhg%agnﬁ%gn%%ﬂ Sgteg%ggggﬁl\rg;%tr%tsgﬁ% / St %eﬁgx | ai s
1- 85 wpewer rarhbe ragyptiplgcdd/éjhafinshie @ovetsidatie padfeameasr OBDNESyrabokd by
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transmitted in the subframe or OFDM symbol and/or the content of the signal to be

transmitted in a successive subframe or OFDM symbol, and
- applying (74) the adapted power mask to at least one of the sub-frame and the
20  OFDM symbol.

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

equipment (54).

25 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

mask parameter from a network node (50).

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

30  of one out of a plurality of standardized power masks.

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

35 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



25 OFDM synbol of said OFDM synbol contains a reference signal. 11. The
nmet hod according to any of the clains 1-10, wherein the adapting (72) of

t he power nask paraneter is perfornmed by adjusting the endi ng point
paranmeter of the second power ranp to be placed inside said OFDM synbol
when a successive 30 OFDM synbol of said OFDM synbol contains a reference
signal. 12. The nethod according to any of clains 1-11, wherein the
adapting (72) of the power mask parangter is perforned by adjusting the
endi ng poin araneter of the second power ranp to be placed inside said
sub-fr arré@amﬁ Power e 4¢ \Rs Blabed BBider said sob-fsahel weh- § sasRs6EOLab NS dat a

Wi th hi ghframelersafeDelis-Rhine Rontals dkd. The method according to any of claims
1-12, wherein the adapting (72) of the power mask paranmeter is performed by
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starting point parameter of the second power ramp to be placed outside said OFDM
20 symbol when said OFDM symbol contains a reference signal.

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
25  OFDM symbol of said OFDM symbol contains a reference signal.

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
30 OFDM symbol of said OFDM symbol contains a reference signal,

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



25 endi ng point of the second power ranp, characterised in that the
arrangenent conprises: wunit for adaptgng (104) at | east one of the at

| east one power nask paraneter of the power nask to a signal transni ssion
characteristic of the signal transm ssion, such that depending ugon t he
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node (50). 21.” The arrangenent according to any of clains 16-20, wherein

the unit for 15 adapting (104) is configured to adjust the ending point
par anet 81 Tt hbgoPSAR IRV ah@B? dLNRE 1Pl ACKHetes itHE a?ﬁ'p@in%u%i rq@rge\m'an
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15 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.

16. Arrangement for transmission output power control in a transmitter for use in
cellular telecommunications comprising:

20 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
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

25 ending point of the second power ramp, 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, such
that depending upon the transmission characteristics said first and/or second

30 power ramps may be placed either inside or outside the subframe or OFDM symbol,
said transmission characteristics comprising the content of the signal to be
transmitted in the subframe or OFDM symbol and/or the content of the signal to be
transmitted in a successive subframe or OFDM symbol, and
unit for applying (106) the adapted power mask to at least one of the sub-frame

35 and the OFDM symbol.



power ranp to be placed outside said sub-frame when a successive sub-frane
of said sub-frane does not contain data. 23. The arrangenent according to
any of clainms 16-22, wherein the unit for 25 adapting (104) is configured
to adjust the starting point paraneter of the second power ranp to be

pl aced inside said sub-frame and to adjust the ending point paraneter of
the second power ranp to be placed ouf’si de said sub-frame and to shorten
the duration of the second power ranp when said sub-frame contains data and
a successli7verisd batdrieRenf Ldy. spb-fr nt ai ns. data. 30 24. The
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first power ranp to be placed inside said OF Jyrrbol when a precedi ng OFDM
synbol of said OFDM synmbol contains a reference signal. 26. The
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OF Sy

nbol of said OFDM synbol contains a reference signal. 27. The
ar r angengtt Thecerrdngmmant angordingc ki ¢iainil 61626 whehén Ciue ta'i‘f‘an#&hﬁntf Q) adapting
t

(104) i singslexhegted 80a hernddk Welie Fs@ﬁ endi ng poi nt paraneter o e second
power ranp to be placed inside said sub-frame when a successive sub-frane

of said sub-franme contains data with high order nodul ation. 28. The
ar r angen®ht Tk eordiemgeritoacuoydiag 0! aiyef kbxhé, 1606[ %&H}rgigethgnl%ﬁit fior adapting
0

(104)s i sadeptihp Ju6 Ust. .t tarti poi.nt paraneter t he second
power ra&gt ogge ?)Egtccg oyrtgit(c)ie. ef?cfgétfﬂa'?’rga??énw s ssegands ub- f r ane
of said R FPEAL oRPaFh@sifletsaidwythirme wived er suroehsivatsubriranzOof sEhe

ar r ange rewt-framoe cortaing data. any of cl ai ms 16-28, wherein the unit for adapting
(104) is configured to adjust the ending point paraneter of the first power
ranp to pe placed outside said sub-frame and to adjust the starting point
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sub-frame when a signal disturbance is greater than a pre-determ ned

thr eShOIZQ. Vl‘%leug‘rangement according to any of claims 16-22, wherein the unit for

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

30
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
parameter of the second power ramp to be placed outside said OFDM symbol when

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

26. The arrangement according to any of the claims 16-25, wherein the unit for
adapting (104) is configured to adjust 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.

27. The arrangement according to any of claims 16-26, wherein the unit for
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
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
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
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
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.



