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1

UPI.INK TRANSMLSSION POWIPR OOVTROI.
MEC'HANISM

cRoss RrrrfirNrri To RFI ATrD
APPI,IC'TIONS

This application is a continuauon of U.S. Application No.
13/099,786. Iiled May 3, 2011, ~hick is hereby iocorporated
herein in its entirety by refcrencc This application also
clauns the benefit of United Kingdom application number
OiB1107320.2. filed on May 3, 2011.

BACKS ROI JND OF THF, INVFNTION

I Field of(he Invention
The pres)en& inyenti&m relates to a mechanism usable for

controlling an uplink transmission power for a transmission
fl'on&a conlluunlcB&lon ilclw0rk elclucnn such as BI user csulp-
ment or UE. to a conuuurucation netv'ork contml element,
such as a bnsc station or cNB In particular. the prcscnt inven-
tion Is relaled H) an apparatus. matin)d and compuler progrmn
product pmviding a transmission power control schenw. for
Iransmissiims via uplink shnred and cmitrol chmincls consid-
ering rapid changes in parameters 0 sed for calculating a trans-
nlissloll powc&'hen &IBJustlng Illc tl'a&lsnllsslo&1 power.

2. Related backgmund Art
Prior art which is related to this teclufical field can e.g. be

found by the technical specification 3CJPP TS 3&i.213, ti)r
exmnple according to version 9.3.0, or 3OPP TS 36.321, for
exmuple according to vemion 9ek0.

The lo flow mg meanmgs i(or the abbreviations uscedf in tlus
specificatio apply:

E-I&THAI);

I TF,.

IT&uk
PI
PI «''H
PI,S&'H

'IPO
I'a

&IF:

I:TR'uy

e olyedbodeu
evolved II&u& eiaal Ten ca&nut Ra&ho

Access I eiwc ik
I ona Tecin F&olunnn
ETE Advu)ced
Path I css
Phys cal Hp&u&k Con&col &'ha&use&

Phyaica&IIphnk She& d &'hanna&

I(au&on&Ance«Pe&pone'cund&n

R Ibcn& Sy&n& ol

I'&auauuaaiou Powo Control
T&auauulie&

&tier Pqu&pmeiii

Hnive&sal Ten cain&I Rs I o Access
He&wort;

In the last years, an increasing extension of commuiucat&on
networks. e.g. of wire based conunurucation netyvorks, such
By the Imcgrated Services Digital Network (ISDN). DSI.. or
wireless communication networks. such as the cdnu&2000

(code division multiple access) system. cellular 3rd gene&a-

tion (3CJ) communim&uon networks Eke the Universal Mobile
Telecommunications System (UlVITS). enhanced communi-
catimi networks based e g. on I,TF, cellular 2nd generation
(2CI) communication networks like file Oilobal System for
Mobile comnnmications (CiSM), the ()cneral I'acket Radio
Systcnl ((JPRS). Ihe Fuhnnccd Data Rates f)or (ilobal F volu-
tions (LD(JE), or other &vireless comnuufication system, such
as thc Wirelcss I.ocnl Area Network (WI,AN) or World)vide
Intcropemb&lity for Micro&v ave Access ( WiM A)C), took place
all over the world. Various organizations, such as the 3rd
(icnemtion Pnrtnership Pmjcct (3CJPP). Telecoms k Internet
converged Services E; Protocols for Advanced Networks
('IISPAN), the International Teleconununication Union

(ITIJ), 3rd (ieneration Partnership Project 2 (3(JPP2), Inter-
net I.ngineering fask I'orce (IETF), the IJ'JEE (Institute of
Electncal mid L'lectmn&cs L'ng&neers), the WiMAX 1&orum

and the like are working on standards fi)r telecommunication
network uid access environments

In conmuuucat&on networks. in particular wireless com-
municat«m networks. thc scuing of transmission powers Ior
sign&&hug bc&yucca thc cirtl ties of thc coluiniuucatlon ncuyork
is an &mportmit aspect i&or this purpose, seveml power control

li) algorithms and schemes are proposMI and developed li)r the
val'&oils conlluunlcatlo&1 n&'&work types wluch are commonly
known to a person skilled in the art nnd are thus not discussed
here for the sake of sinlplicity

Basically, for communications from a communication net-
ls work clement, such ns a IJIL to a conununication network

control element, such as s bnse station or eNB. the commu-
nication network element may be configurcxf to conduct mi

upfiid'ransmission power control processing on tlm basis of
pow er control elgonthms for setting and adjusting a transnus-

10 sion power for transmissions by different clmnnels, such as a

slmred clmnnel or a contml channel. Tile conunumcat&on
network control element. when receiving a signaling, can
deux:t wshcther tlm transmission power fmm the Ul. is sufli-
cient, and then send a transnuss&on power control conunand

-"'n order to let the UE increase. decrease or maintain the
pl escnt «pl&Ilk Il"Inslulssloll power.

l low ever, there may be situations &n wluch 0 transmiss«)n
power used by tlm IJF, is not clmngcd in accordance with a

TPC conunmld received from a base station or eNB even
"" though the UL'ias pmperly received the TPO.

SUMIVLARY OF Tl IL llypv L'NTION

It is an object of the invention to provide an apparatus,
"» method and computer program product by means ofwhich mi

improved uplinh transmission power control cmi be executed
which assures that a conuuunicat ion net ivork element such as
a UF. reacts immediately to a TPC'ommand received from
tbc couunumcatnm network contml element. such as thc

dn eNB.
This object is achieved by the measures defined in tlm

attached clauns.
According to an example of an embodiment of the pro-

posed solution. Ilmre is provided, fi)r example, nn appnratus
compnsuig a receiver configured to receive 0 transmission

power control command from a comnuuii cat i on network con-
tml element, the tmnsm&ss&on power control command
instructs one ofan increase of an uplink transnus sion power,
II dccl CBBc 01'h&1 uplink transn&iss&on power. mid a maintc-

u nance of the uplink transmission power. a tmnsnus sion power
calculating processulg portion configured to calculate an

i&pl&Ilk tl in&sums slot& p&)wc&'01'l II'ilnslul ss&0 11 &oln 'I
& 0&IInlii.

nicauon nenvork element to the commun& eau on network con-
trol clan&ant, a power conm)l adjustnwm processing portion

I configured to determine yyhether the calculated uplnlk trmls-
mission power is above a first threshold value for a transmis-
sion power of thc communicatimi network element or below
a second threshold value for a tnulsinission po)yer of'he
comnumication iwnvork element. the first threshold value

60 being grmitcr than the second Ihrcshold value, wherein, ul
case it is determined that the calculated uplink transmission
power is above the first threshold vnlue or below the second
tlueshold value. the power control adjustment pmcess&ng
portion is further configured to determine and conduct 0 cor-
rection for imnmdiately compensating fi)r a diffi:rance
between the calculated upl&nk tm)nsmission power Bnd the
first or second threshold value, Bnd to set an acmal trmismis-
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sion pouvr on tlm basis of tlm correction by considering the
received transmission power control conuuand.

1'urthermore, according to an example of an embodiment
of thc pmposed solution, thcrc is priwided, for example, a

method comprising receiving a transmission polver control
comnmnd from a conmmnication network control element.
the tnulsmission power control command instructs one of an
increase of an uplink trnnsnussion power, a decrease of the
uplink trmlsmlssion poller, and a nmintcnmicc ol'bc uplink
transnussion power. calculatulg an uplink transmission
pou'er for a transnussion from a conununicntion network
element Io the conunm»cation network control element. con-
ducuiig a pov;er contml adjustment compnsing deternuiun
wlmtbcr the calculated uplink tmnsmission pnwer is above a

first Ilueshold value for a trmismlssion po)ver of the commu-
nication network element or below a second tf)ieshold value
fnr a lrmismissinn pmvcr of the conununication network elc-
menu the first threslu)ld value being greater than thc sec&md

threshold value, wherein. in case it is detemlined that the
calculated upi ink lransmission pov eris above the first lhresb-
old value or below the second threshold value. the power
control adjustment further comprises dctemlining mid con-
ducuiig a correction for ulunedlately compensaung for a dif-
ference between the calculated uplink transmission power
and Ihc hrst or second threshold value, and setting mi actual
transmission polver on the basis of the correction by consid-
ering the received transmission power control coimnand.

According to liirlher refinements. Ihe proposed apparatus
or method may compnse at least one of the following;

ln casv. a transmission power control command instructing
a decrease of the uplink trmismisslon pou er is received
and the polver control adjustment proces suig determuies
that thc cafcufatcxf uplink Iransmissinn power is above
the first threshold value of the transmission pou er of the
conmiunication network element, the pov,er control
adjustmcnt processing. may be further configurcsf Io

determuie and conduct a correcuon uluch compensates
for tlm positive surplus of the calculated uplink trans-
missinn pov er with regard Io the first Ifueshnfd value
Bnd considers the decrease of the uplink transmission
power by n value corresponding to thc received trans-
mission power control conunand: alternatively. In case a

transmission power control command instnicting an
increase of the upfhd transmission power is increased
and the polver control adjustment processuig determuies
that the calculated uplink transmission power is below
the second threshold value of the tmns miss ion pou er of
tbe conununication nenvork element, the power control
adjustnlent processing may be further configurixf Io

determuie and conduct a correcnon uluch compensates
for the negative surplus of the calculated uplink trans-
missinn poli er u ith regnrd to the sceoond Ilu eslu)ld value
and considers the increase of the uplink transmission
power by n value corresponding to tlm received trans-
mission po)ver control conunmid:

the correction may comprise a determination of a new
acc&UIIUlalcd power control smite pdfan)clcr,

the correction may be detennuwd such that the actual
transmission power is a value corresponding to the tirst
tbrcsllold value of'tlm transmission pnlvcr minus a value
corresponding to the received transmission power con-
trol command, nr a value corresponding to the second
threshold value of the tmnsnussion pov er plus a value
corresponding to the received trmisnussion polver coll-
trol conmland,

the calculated upiink transmission pov;er mny be above the
fimt tlueshold value of the tmnsmission power of the

communication network element or below the second
tlueshold value of the transmission power of the com-
nnufication nenvork element due to a mpid change of B

transmissionconditionparamctcrati'ectingacalculation
1 algoritlun for the uphnk transnussion power;

tile calculated upl ink transmission polv er may be above the
first threshold value of tbe transmission pov,er of the
conununication network element due to a power ramp-
ing-up process ex&voted durin a random nccess prime-

U) dure: ul tlus case, the pouermnmping-up process maybe
executed during a premnble transmission phase of the
random access procedure, u herein tlie calculated up link
trimsnussion power may be related to a transnussion
polvcr used I'or an up link aclmdu lcd trmisni is sion and the
trmismission poller cmntrol command nlay bc received
in a random access response; then. a power tlueshold
value crossing dctemlinalion process may dctonnine,
during, ul execution of the power ran)ping-up process,
whether the calculated uplink transmission power

n oxcvcds tlm first threshold vnluc ol'Ihe Iransmission
power of the conununication network element. and
determine whether the calcuLated uplink transmission
pouer falls again to a new value beulg belou. the first
tlueshold value ot'he transmission power of the com-
munication network element before receiving the ran-
dom access response. wherein in case the determuia-
tions are positive, the pov;er tlueshold value crossine)
determination process may further continue a ramping-
up ofBn applied upiink trna anus sion power from the neu

sn value until cilhcr thc first threshold value of thc trmis-

mission power is reached again or until the random
access response is received;

mi activation mdication I'rom thc communication net&vork

control element uldicaung whether the pmcessing con-
ducted by thc power control adjustmmit processing por-
lion is to bc executed or nol may bc received and pro-
cessed. and the pov'er control adfustment processing
may bc activnted or deactivate in accordance with the
ICCC&Vcvf BCIIV&lll&ul llxtmatloiu

dn tile fimt tlueshold value may be a maximum transmission
pov;cr of the corn&)IU&lication network elmncnt, mid tlm
second tlu esho id value may be a nun&mum transmission
power of the conununication nenvork element:

the conununication network elcmcnt may bc a user equip-
ment and the communicauon network contml element
may be a base station or evofvsxf node B of a communi-
callon systclu lo il'bleb lhc User cqulpiuclll 1)as Icccss

in addition, accordmg to examples of the proposed solu-
tion, ihere is provided. Ii)r example, a cnmputer program

U product for a computer. compnsiilg solhvare co)de portions
for performing the steps of the above defined methods, when
sill d pnxlUcl is Aul on tbe colnpUlcl. The colllputcI pl'ogl du)
pmduct may compnse a computer-readable medium on
which said softwnre code poitions are stored. Furthermore,

1 the computer pro@am pr&xluct may be directly loadable into
the internal memory of the computer and)or transmittable via
a net)sark by mmes nf at least onc ofupload. download and
push procedures.

Byvirtueoftheproposedsolutions, it ispossibletoprovide
so dli 'ippaiatlls. 1)U:thod alai con)pole)'rogl"dm product by

means of v;hich a conununication nenvork element, such as a

Bl'L can inunediatcly react to Tp(: commands nlso in case a
tlueshold. such as an upi&uk trmismission power lunit is
reached. For example, in case an applied output transmission
power is limited u ith a maxinnun Tx power direshold value,
compared to B conventional tmnnsmission power contml
approach where possibly no direct effect to the output power
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5
by at least the first TPC conunands can be seen, tmnnsmission

power control according to the present invention provides a

faster and possibly &nunediate reaction to the TPC command.
Tlm san&a applies in case the ouiput polver is limit&xi with a

minimum Tx power Furthermore. it is m&t necessary to lrans-

mit imnecessary TP('ommands, i.e. commands &vluch are

only necessmy to achieve a state ui the UB ~here &I finally
reacts to the TPC cominand, wh&ch decreases unnecessary
band usage and Imncc improves network CAicicncy In addi-

&a
tion, since it is possible to achieve that the UF. follows inune-
diately and strictly the nehvork's commanded power adtust-
nient (i e thc TPF.'mum mds), there is less unexpected
interference from the Uk. Additionally, power consumption
decrease can be achieved.

In addition. ui part&euler &n a scenaho of an iiut&alizing

conununication from thc UF. to the eNB, such as in case of a

falldo&11 ace& Bs sec&laflu or&lie Itkc. t t Ls po881tllL to Bch&Lvc af&

immediate response to Tl'C conunands when a response from
lllc co&nil&ill&&callo&1 lich(ol'k co&1&I'ol elclllcllt to a preamble in
transmission of tlw Uii ii&r achievuig random access is
received. While in a conventional trm&emission power control
scheme used ui such a random access scenario power calcu-
lat&on may result that a TPC conunands race&ved &n the
responsemessagefromtheeNBforatransm&ssionofasched-"-'led

transmission following the preamble tr u&amiss&on cmi
not be followed w&thout delay (wiuch results tlmt the trans-
mission poivcr for tlm sclmduled transmission. such as a Mcs-

8&igc 3 li'dl&8111&ssloil sell& tlflci''Lcelvliig &lie RAR. Is lull Ill

accordance v;ith the eNB's instruction). according to the ""

present imvntiOn, 8 fastCr and more accurate reSPonse to
conunmided po~er adiustments for Message 3 (re)transmis-
sions and follov, ing PUSCH transmissions is pmvided.

The above and still Iiurther objects, li:dlures m&d adv&mtages

of the uh ent&on &vill become more apparent upon referring to ""

the description and the accompanying dchvings

BRIi'F DFS( RIPT ION OF THI DRAWIINOS

FKi. I shows a signaling diana&U illustrating a general dn

mmcept of a transmission power cont m1 schenw in 8 commu-
n&cat&on network.

FKI. 2 sho&vs a flaw chart illustrating a tmnam i as ion pow er
control schen&e nccording to examples of embodin&ents of the
ll&VL'&It&oil. d.

FKI. 3 shows a block circuit diagram of 8 conununication
nelwork element including means accorduig to examples of
enibodiments of the invention.

FK&'S 4a mtd 4b show d&agrams explaimng a result of an
uplink transnussion po~er control scheme accor&bng to a n

comparative example mid according to an example of an
emb&xliment ol'he immnt&on in case thc calculation of thc
transnussion po~er &s affected by a rapid change of at least
onc parameter used in tlm calculation algoritlun

I'IGS 5a Slid 5b show diagrams explain&ng a result of an 8

uplink transmission po&ver control scheme according to a
I'urthcr comparatiim cxanipic and according to a Iiurlher

exmnple of u& embodunent of the u&ventimi in ense the cal-
culation of the transmission power is affected by a rapid
cb'ing&.')f dt Icdst nile pd&all&etc& Used ln thc calculation algo- c&

rithm.
FKI. f& shows a signalinv diagmm illustrating a rm&dom

access procedure in a conunuiucahon nehvork.
FIOS. 7a and 7b show d&agrams explainu&g a result of an

uplinktransmissionpowmrcontroischmneinarandomaccess (
procedure accord&ng to exmnples of an emboduuent of the
invention.

6
DFSCRIPTION OF PRFFFRRFD

LMBODIML'NTS

In the follow ing, examples and embodiments of the present
uivent&on are described &vith reference to the drawuigs. For
illustrating the present invm&tion. the examples and embodi-
ments will be descnbed m connect&on w&th a cellular com-
municat&on system wluch may be based on a 3OPP LTL&

sysicm Ih&wc&mr. it is to be mitcdl that the present invention is
not 1&Outed to an applicatloll Uslilg siicll 8 coll&&In&Inca&loll

system. but is also applicable in other types of conmiun&ca-
tion svstcms and the like.

A basic system uchitecture of a comnuuiicat&on network
may comprise a comnxmly known architect&ue of a conunu-
nication system comprisuig a ~ired or wireless a(vess net-
work subsystem and a core network. Such an architecmre
conlpf&8&'.8 oiic or lnol'&.'ccess nchvork colltrol Llc&UL&ils,

rddm access nehvork elements. access serv&ce network gate-
ways or base transceiver stations, such as mi eNB. with wig ch
d comillllllic&i&loll &let'do&'k & I& Inca& ol'cv&cc sUcb as d UF or
another device having a sunilar fiuict&on, such as a modem
chipset, a chip. a module etc.. which can also be part of a UI.
or attaclied as a separate element to a ULL or the like. is
capable to conmiunicate via one or more channels for trans-
mitting sevmal types of datn. Furthehnore, core network ele-
ments such as ateway network elements. policy and char-
ing control network elements. mobility manavgement entities
and the hke are usually comprised. The general (unct&ons and
uiterconnect&ons of those elements. dependuig on the actual
network type. are known to those. skill&d in thc urt and
described in corresponding spewificat&ons so tlxit a data&led

descript&on thereof is omitted here&n. However. it &s to be
noted that several additional n&twork clement& Bnd sigmiling
llflks il&Bv fic culploycd foi' col&Ill&Ill&a:at&oil co&ulcc&in&1 to or
from UL's, besides those dcscribcd in detail herein below.

Furthchnore, the described network clcnmnts. such as
conunun&catioti nehvork elements 1&ke UBs or corn&I&U&&&ca-

tion network control elements like eNBs (access network
control elements or base suitions). or tbc like. Bs well as
corresponding functions as described herein may be imple-
nwnted by software, e n by a wm&putcr program product for
a computer, and/or by hardware. In any case, for execut&ng

their respsective functions, correspondingly USLVI devices and
network clcmcnts may comprise seimml means and compo-
nents (not shown) which are required for control. process&ng
and communication/signaling hmctioimlity. Such means may
colllpflsc. for ex&ill&pic, ollc of I&lore processor Ulll ts lllclUdlllg
one or more processing port&ons for execot&ng insthlct&ons,

pmgrams m&d for processing chin. memory means for stohng
uisthictions. pro rams and data. for serving as a work area of
the processor or processuig port&on and the like (e.g. ROM,
R d&lvi. IIFPROM, nnd the1&kc), input means I'or input tu& data
and instrucuons by software (e.g, tloppy diskette. CD-ROM,
I',FPROM. and the like), user interface means for providiilg
monitor and manipulation possibilities to &I User (P..g. 8 8&vcP&1,

a keyboard and the like). interface means for establishing
links and!or conncvtimis under thc comrol of thc processor
umt or port&on (e.g, lvired and w&reless uiterl'ace means.;ui
anmnna, etc.) and the like. It is to be notcxl tlmt in the present
specification processing pohions should not bc only consid-
ered to represent phys&cal port&ons ofone or more processors,
but mny also be considered ns a logicnl division ofthe refi rrcd
processing tasks performed by one or more processors.

In Fl(L I, a signaling diagmm illustrating a general con-

cept of a transmission poiver control sclmme in a communi-
cation network compns&ng 8 UL'nd a eNB &s shown. It is to
be noted that the structure indicated in FKI. I shows only
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those network denmnts or parts which arc necessary for
understanding the principles undwlying examples ofembodi-
ments of the invention. As loiolvn by those skilled ln the art
there nuiy be several other network elmnents or devices
involved in a communication cmumction between tlm UF and
the communication nenvork wlflch are however omitted here
for the sake of simplicity.

As can. be seen ln FIG, 1, ui step Si. the Uli milculates a

transmission poster for an uplink transmission (i c tolvards
la

the eNB). e.g an initial transmission power value, via one or
more channels (e.g, shared channels hke PUSCII or control
channels like PUC( U). The lrmisinission pou cr calculatimt

may be based on one or more algorithms considering several
parameters for determining a smtable transmission power.
Such tran sou aston power calculation elgontluns are known to
those skiflcd in the att. and a specific example will be
described below in furtlmr detail The calculati1m of the trans-
mission power in step Sf may also considers TP('eceived in
signaling exchanged v 1th tbe eNB before step Sf (not o

show n)
When the uplink transmission power for the currmlt trans-

nussion plmse is calculated. the UE sends sienaling to the
eNB ln step SZ. The signaling may use one or more of the
shared channels or control channels between the IJE and the "

eNB, wherein the tmnsmlssion power on each channel may
vary. Examples of signaling according to step S2 may be. for
ex unple, a pre unble transmission in a r uldom access pnrcc-
dure. a scheduled transmission, or any other signaling
bctwson the clmlniuiucation network clement Uii mid thc so

conummicalion nehs ork control element eNB.
In step S3. the eNB responds to the signaling in step S2. In

this response, also an indicauon reganling m adjustmcntol'he
upluik trmisnussion power used by the UE is included.

This indication may be a TP('nformation elmnmlt or com- "»

mand. winch cml indicate, for example, that ihc tmnsmissilm
polver at the receiving end (the eNB) is uot suflicient and has
thus to be increased, or that thc transmission power at the
recco ing end ls suflicient and can thus bc maintained. or tlmt
the transmission power at the receiving end is too higll or sn

causes intcrl'ercnces and has thus to be dcecreascd
In step S4. the UL re-calculates the transnussion pou er in

view of the currmlt situation and by considering the TISC

command rcccivexf in step S3. That ix the UF, may calculate
ancwtransnussionpowervafuebasedonthecutrentsituatton s.

for the connection, wherein the instnlcted TISC value is con-
siderwf to set an applied trmismission power. Then. lhe UE
adflists the transnussion power. Then. in step S5, a further
signahng ul the eNB is sent via channels wherein the re-
calculated transmission pou er ls used. o

According to examples ofembodiments of the invention, in
the uphuk tmnsmission power control ns described in con-
ilectlon with 111CJ. 1. the UL'ay calculate the transtulsslon

power whi lc t1m cNB adjusts the UF,* s transmi as ilm pou cr by
sending TPC conuuands. The TPC commands are accumu- s

latixf to a pou cr control adjustment state of the Ula
In FICi. 2, a flow chart illustrating a trattsutission power

control scheme according to examples ofembodiments oBhe
invmition is shown. The processing steps defined in FI(J. 2 are
unplementablc, Iorexmnple. in steps Sl and S4 accorlhng to 01

FICi. 1.

Specifically, in step S10. the Ul', calculntes an upi ink trans-
mission pou:er for a si naling to the eNB. This upllnk tmns-
mission power may be an initial Tx power setting or may
considm already revcilmd TP('ommands in a preceding (

signaling from the eNB. On the basis of tins transmission
power calculation, ml uplink transmission from the UE to the

eNB is conducted which causvs the eNB to sent back aTPC'ommand,

for example, in a response message or tlm like.

In step S20. the UE receives a message including a TPC
comniand from the eNB Specificafly, the IJI', may rewcive a

command instnlcting an increase or a dccreasc ol'hc trans-

flussioll po'iver contparexf to fllc previous slgflallllg.

In step S25, the UE calculates or determuies a TX power
calculation value in the current situation without considenn
tlm TPC value received in step S20 For example, similar to

step S10, the UE calculates a new uplink Tx power ~slue on
the basis of tmnsmlssion parameter like pathloss etc. at the
present moment but lvithout tnking uito account the
instructed change of power indicated by the TPC command.
Alternatively, the Tx power calculated in ste7 S10 nmy be
re-ural as a new or currently assumed Tx power value.

In step S30, the IJF, statts a specific processing. which is
also referred to as power control adjustment processing Spe-
cifically. the U L'hecks whether the tmnsnu as i on power cur-

rently calculnted or assumed in step S25 is above ul upper
threslmld limiting tile actunl applied tr msnussion po~er or
below a lower threshold limiting the actual applied transmis-
sion pou er. wherein the effect of the received TPC conunand
is also considered.

I'or example the UE determines whether the calculated
transnussion po~er would result in a transmission power
level exceeding the maximum transmission power (Pmax).
Furthermore, lt is cb eel esf u hei her the dtreection ol'he power
change instructed by the TPC is ui the opposite direction, i.e.
requires a decrease of thc transmission power Finally, ii is
determined whether the combulatlon of the milculated trans-
nussion power and the TPC command v;ould still be above
thc upper threshold limit

Otherwise. the UF determines whether the calculated
transmission polver would result in a tmnsmission power
level being belo~ thc minimuin transmission poller (Pmin).
I'urthermore, it is checked wheiher the direction of the power
change instnictcd by the TPC's in the opposite direction, i.c.

requires an increusc of the transmission power. Finally. 11 is
determined whether the combination of the calculated trans-
nlission power mid the TP( mlmmand would still be below
the lower threshold limit.

In this case. i e. when the I JL'etermines that the calculated
transnlission pouvr considering the instructed change lvould
still be above (or below) the upper (lower) tlueshold, the
result would be that the chmlge of the transmission power
uistnicted by the eNB would not take place.

I'herefore, in case the deternunatlon in step S30 is positive
(YES), the processing proceeds to siep S50 In step S50. the
UF determuies and conducts a correction for the calculated
transnussion power. For example. a correction parameter or
factor may be calculated, u liich ls uttroducesf ui a calculation
algonthm. Alternatively. the value ofmt existin parameter of
the power calculation algorithin as used. for example, in step
S25 is changed, e g increased or decreased The result of the
correction is such that it compensates for the difference
bct'uls.'n thc elilcu!illlxl ill'ssulttcd transmission power and
ihe respective upper or lo~er threshold. The tnulsinisslon
power change instnictcd by the eNB (i e. the 1 P('ommand)
may be taken into account already in tlm correction amoum
(i.e. compensation by the difference and the TPC value), i.e.

may be already considered in the compensation mnoiuit, or
may be added (or subtracted) to the Tx power calculation
result after the compensation for the difference. In both cases,
the result is that thc applied Tx power being previously set at
the tlu esho id value is actually changed for the next transnus-
sion by the instructixf chanvge amount.
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On thc basis of thc dc&a«nine«I correction and compensa-

tion value. the UL'alculates then u& step S60 a nev; tmnsnus-
sion poiver value and adjusts the applied transmission poiver
accnrding rn the TPC con&mand

ln other ivords, by meuns of the correct&on detemuned and
conducted in step S50. the calculated transmission poiver
may be changed by a yester amount (in the positive or
negative direct&on, depend&ng on wluch tl&le«hold (upper or
lower) is mmimrncd) limn insln&cted by the cNB in the TPC
commm&d, By mem&s ol this. the actual appl&ed transm&ss&on

poller (which is currently at the set maximum or minimmu
threshold, for cx unplc) is ch mgcd as mstrtictcd by lhc eNB
so tint the eNB immed&ately rece&ves signafiu with a trans-
missiim power in accordance with thc instnicted change.

Oiheru isc. in case the determination in step S30 &s ne ative
(NO), i.e. the tlueshold is not exceeded or the Tpl command
would result in an even greater nr lower transmission power
(direction not opposite). then a delmdt pouer control is
executed in step S40, which may include a normal reduction
or incrensc nf the transmissiim power used fi&r the uplink
signal&ng, or ignoring of the TI'C command.

In I'ICi 3. a block circuit diagram illustrating a configurn-
t& on ofa

commun&cat &on

network element, such as a UE 10, is
shown. which is configur&«I to implement the processu&g as
described in connection with FIC). Z. fi&r example. It is to be
noted that the conunun&cat&on network dev&ce or UF 10
shown in FICE 3 may comprise several further elements or
I'unctions bes&des those describe«I here&n below. &shich nre
omitted here&n for the sake of s&mplicity as they are not
cssentinl for undcrstm&ding the invention Furthcrmorc, even
thou/& reference &s made to a UF.. the commumcat&on oet-
work element may be also another dev&ce hav&ng a similar
lute&lou, such as a «loden& ch&pact, a cl'&ip. a n&i«lido etc,
ivluch can also be part of a UE or attached as a separate
clement to a UF„or the like.

The conummication iwtunrk element nr UF, 10 niay com-
prise a processu&g hu&ct&on or processor ll. such as a CPU or
the like, is hich executes instructions give«by progrmns or the
like related lo Ihe power control The processor 11 may com-
prise one or more processing portions dedicated to specific
processing as dcscribcd belovt or the processing may be run
&n a su&gle processor. Portions for executing such spec&iic

processing may be also provided as discrete elements or
within one or morc fiirthrm processors or processing portions.
such as u& one phys&cal processor like a CPU or in several
physical entities, fnr example. Reference signs 12 denote a

transce&ver or input/output (EO) unit connected to the proces-
sor ll. The I/O unit 1Z may be used for communicating w&th

other network elemcnfs, such ms a conunummit&on netunrk
control element (not shown) like an eNB.

'Il&e I/O unit 12 may be a combined unit comprtsing com-
munication equipmenl u&uards several ol'he neluork ele-
ment &n quest&o&u or may compn se a d&strtbuted structure w&th

a plurality of di Ifercnt interfaces fiir each nenvork elm&mnt in
ques«on Reference s&gn 13 denotes a memory usable. for
exmuple, for storing data and pmgrmns to be executed by the

processor 11 and/or as a working slnrage of tlm processor 11

The processor 11 is conligured to execute processu&g
related to thc above described sensor nertvork information
collect«m mech u&ism In particular. Ihc priwcssor I I mm&-

prises a sub-portion 111 as a processing portion which is
usable ns a trm&smission power calculating processing portion
for calcu let&ng an upi&nk trmismi as ion pov, er on the has& s of a

suitable power calculation algorithm or the like. The portion
111 may bc conf&gore«I to perfom& processing according to
steps Sl and S4 according tn I'ICi. I or steps S10. S25 and S60
accord&nne to FICI. 2, for example. Furthem&ore, the processor

11 comprises a sub-portion 112 as a pmccs sing pnrtion which
&s usable as a rece&vin and processu&g portion for the TPC
command sent by the eNB, for example, according to step SZ

of FICi. I or step S20 of FICi. 2. Moreover, the processor 11

s compr&ses a sub-portion 113 as a processing portion wluch is
usable as a poiver control adjustment processinne portion. The
poiier control adjustment process&ng port&on 113 is usable,
for example. to check whether the calculated transmiss&on
poii cr is above;m upper thrcslx&ld limi tin lhc actiril applied

«& trm&sm&ssion power or below a louer threshold l&mit&n the
actual appl&ed transmiss&on power, wherein the effect of the
reel:ivcd TPC'onunand (& e. incre iso. or decrense ol'rnns-
nuss&onpov er,ordirect&onofchs geoftransnussionpouer)
is also considered, tu determine n correction (calculatinn of
compensation value. Cr correcuon parameter! I)actor) for the
transmission power calculation conducted by sub-portion
111, according Io a&cps S30 and S50 of FICi. 2

In thefolfou&ng,. exmuples ol'embodunents ol'the inven-
tion are described for explaining an application of the trm&a-

n mission power calculation «chemi: described aboim
First, an example is described v;here the s&tuation is

assumed that a result of the transmission power control cal-
culanon al orttlun would exceed a specdic tlueshold value
set for the transmission power. Specifically, in the present
example. a communication network element such as a Uh
(the UE 10) may have set a maximum and/or minimum trans-
nus sion pov;er tlu esho id which is the maximum or mininuun
l&m&t for an ad)ustment of the (uplu&k) transmission power

Iloivever, in case the upper or lower transnussion poiver
in limit is already reached, it n&ay occur that nnothcr parti&i&ilier

alI'ecting lhe calculat&on al ortthm, lor exan&pic a pathloss
purameter or the like. is sub)ected to a

rap &d

change which w&l I

rien also al'fi:ct thc result of tlm c&deal«in! transmission
poiier. &.e. the result ol the tmnsm&ssion pov,er calculat&on
algorithm use«I in the Uk,. That is, in certain cnviro&uncnts thc
UI', may end up luis&ng the poller control adjustment slate
such that TPC conunands are not atI'acti»g to the tmsnsmiss&on

power in&n&idiately as tlmy should If upper or lower trm&a-

m&ssion pnv er lim&t is renched and paran&1:ter affectuig thc
sn calculation (for example pathloss) changes rapidly, the result

nmy be that the application of the convent iimal power control
ad)ustment state represent a 1&m&tu& factor in the ad)ustment
of the applied transmission power. For example, it may be
possible that severs I TPC.'o&un&ands have to bc transmitted tn
the UL'efore the uplink transmission power is actually
changed.

The above s&tuat&on and the eifect of the application of the
trm&sm&s sion poll er control scheme ac cordmg «1 examples of
en&boduuenfs ol'he invention uill be further explained ui

n connect&on with the examples shou n in I'IGS. 4u and 46,
which shots diagrams illustrating a result of an uplink trm&s-

m&ss&on poller control sclmme according lo a cnmparalive
example(1'16. 4a) and ace ordu&g to an example ofan en&bod&-

n&ent of the invention (FICI 4b) in case tlm calculation of tlm

s trnnsm&ssion poiier is «if&ected by a rap&d change of at least
one parameter used in the calculation algorithm, such as a

rapid pnlhloss change. 01 FICiS 4a and 4b, llm applied Irans-
nussion pov er &s &nd&cated by a solid lu&e. the calculated
um&smission power is ind&cate«I by a dotted line. and the

01 maXimum transmiasion pOuCr (threshold) is indicated by a
chain-dotted 1&ne.

Assuming that the Ul'I impfmuents a transmission pi«ver
calculat&onbasedonthe3GPPLTEE-UTRAN prtnciples. for
example according to specification 3(T'P TS 36.213, version
9.3.0 (which represent only oiw. of plural possible example
ulgortthms appl&cable in connection with examples of
embod&ments of the invention). 'I'hen. a transmission power
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for a subfmmc i wlmrc PIJSCH/PIJ('('H/SRS tmnsmission
should happen may be calculated according to the followin
formulas.

I'or example, the setting of the UI'x power Ppcsca for
PUSCil transmission in subframe I may be defined by 1

Vrcrcrrrr) muripr Irrrlalo Io(&/pc*err(r)'+
Vo a&a&(I(j)ecr(j) PI ear (r)+/'I!))Idurrll

v'here P«.m) „. is a configured UE transmitted power (maxi-
mum power), Mp&R&w (i) is the bandwidth of the PIJS(.'H

resource (ss)gin)tent expressed m munber oi'resource blocks
v di(i fol siibfi'aitic I'&7 p( I& (i()) Is &I P'll'a(11ctcl comPosed of
the sum of a cell specific nominnl component Pa pcaca
provided I'rom lugher layers and a Uii spamilic component
V&, I p~«jj) provided by higher layers: for j —0 or I,
«&[0, 0 4, 0 5. 0 (i, 0 7. 0 g, 0 9, 11/ is a 3-bit cell spccilic
parameter provided by hi her layers (for I 2, n(j) I); PL is
thc dosvnlink pathloss estimate calculated in the IJL'n dB;

Arp(i) is a Eirther pdnmictcr representing a modulati(m and
coding scheme (MCS) dependent component; and f(1) repre-
sents the current power control adjustment state accumulated
from received TPC commands (f(t) f(t-I)+br &aper('p&

a& 1() If accumulation is enabled, wherein ()p( &mr( is a(JL'peciliccorrection value. also ref(:rred to as a TPC comiuood
and Kp.s&w is a constam dependuig on the transmission „,
type).

The seuing of the UF. Tlansnut Poiver P„(«rr for the
phymcal upluik control channel (PUCCH) transnussion in
subl'ramc i mdv be dciined bv

Ver'& RII) IIIII((V&(I I Vomrr&rrr+P(e/I(u&OI
ur)IRI7)+up~('&&rr(P)+xo)) ldnrul

where V(iac, is thc configur&YI UI', transmitted power (maxi-
mum power), Ae p(,&&7((F) is provided by higlmr layers,
h(n,(rr ilrrapn) iS a I'U(OCH fOnnat dependent Value. Where

nco, corresponds to thc number of information bits for tbe
channel quality information mid n„„a(, is the number of
HARQ (hybrid automatic repeat request) bits: Po p,,-cca is a

parmneter con)posed of the sum ol'a cell specific parmiwter

P&7 v(ra(acr p( ( ( rf Pmvidedby higher layers and a UL(sPe-
ciiic component P«z~cc&w pmvided by higher layers;
and g(i) represents the current PUCCII power control

ad)ustm-

entt state accunmlated from received TPC conunands.
The setIing, of Ihp IJE Tx poiver Ps» for the Sounding

Reference Symbol transnutted on sublrame I may be delined
bv: s.

Vradr) mmip(ucr, Varu m,acr+BI los«(1/m,)+
V»~I)(rr(/I+uj() P)+/lr)) ldu(rrl

where P&M&l is tlm coniigored IJF, (rmismitted povvr.
P(R s &)& I spl IS a 4-bit UE SPeC(liC Pammeter Senn-StatiCally u

configured by lugher layers; Msaa is the bandwidtli of the
SRS transnussion in subfiame i expressed in number ol'esourceblocks: f(i) is the current power conuol adiustment
state f()l 'Ih& PIJS( H '(7 pr scao) and o(j ) are parmneters as
defined I'orPV,S&»where) 1. 1

As indicated above, pammeters f(i) and g(i) are the respec-
Ii vc current pou cr contro I adjustment state aceunni lated from
received TPC conunands. Furthermore, threshold values
deiined in thc transmission power control scheme according
Io examples of cmbodimmits ol'hc immntion ms described 0)

above are represented in the E-UTRAN based example by a

maximum or minimum power which, when renclmd bs'li&
UL, are not exceeded. That is. ui case the UF. recco ed TPC
commmids instructing a further increase even though the
upper transmission power threshold is reach&xi shall not be &

accumulated to the current poiver control adl ustment state. In
practice this means that f(i'I/g(i) is not accumulated with a

corresponding TP('ommand if the output pou er calculation
has reached the I)nut already with f(1-I)/g(1-1).

Referring to FICiS. 4a and 40, it is assumed that at the
bcgimdng thc calculated transmission power and die applied
transnussion power match to each other. Then, a parameter
change (e.g. a pathloss or the like) changes rapidly, wlgch
causes tliat lirst both the calculated and the applied trmtsuus-
sion power increase. in accordance v;ith n used transmission
pots cr mdculation algorithm When rmiching thc maximum
trmtsmission power limit (Pmax), the apphed transmission
posver is not increased anymore. while the calculated trans-
nns sion power (caused by the pmmneters of'hc transmission

power calculation algontiuu) increases further.
In the compamtive example according to Fl(i. 4a. wlmn in

tlus situauon Ihe output power(a limited uitb maximum Tx
posver. nn output power calculation will result to a level over
tho niaximum power even in case received TP(J commands
instruct Io decrease Ihe acc(unulated pouer control adjust-
ment state value (e.g f(i)). In other Yvords, there is no direct
effect Io thc applied Iransmissimi power. Instead, tlm tnms-
mis sion ofseveral TPC commands is necessary until an effect
is achieved. as shown on the right side of VI(i. 4a.

On the other hand, as shown ui I'1(i. 4 b. Yvhen applyuig the
transnussion power control schenie according to examples of
embodiments of thc invention, an inunediate response cmi be
achieved. As shov,n ut FIG. 40, ui case the calculated Tx
posver is over the maxinnun threshold and negative TPC
command (TP(' ith opposite dirac non) is r&eoeiied. the UE
determines and conducts n correction, i.e, calculates a correc-
tion papunetcr or I'actor or clumgcs un exi~ting power calcu-
lation algorithm parameter, for exainple, which may be
accorduig to the present example a new accumulated power
couin)l adjt(st(Beni state value BY BIcaus of Ibis cof'lect)on,
the diflerence between the calculated mid apphed Tx powers
cmi be compcnsatcd in a suitable manner and the applied Tx

power )s

actually dm reused ui accordance with the TP('om-
mand

As one possible example f(w implcmcnting the trmisniis-
sion pou er control schema. )be IJF may execute the fol lou ing
process described as a pseudo code before calculating and
setting tlm fx power (correspondino to steps S30 and S50 in
III(i. 2). Specifically, the pseudo code describes a pmcess
where a situation as indicated in Fi(J. 4/7 is present, i.e. where
the applied Tx power is at thc upper power threshold (Pm nx),
and a received T7BC command requests a reduction of the Tx
power.

If(TPC conmiand reduction request received && ((Calcu-
latedl'ower dBSSIO&edAccu(uulatedTPC dB)&Pmax)) [tlus
means tlmi m case the TP('ommand instrucis reduciionol'he

TPC conuuand and the sum of the calculated Tx pou er (in
dB) which does not include a chmige according to the Tl'('onunand

and the accumulated TPC conunnnds is greater
than Pmax. then the follov, in is calculated)

1

)IorediuumularedTpC du—

SromIX&cumu)aredTp('B-(C'aladaredP

uer dn+S(medx "umulu-
dTPC dB-Vmas)

[ [which means that a nmv value for accunnilated II'('ommands

is calculated by subtructing the value of
Vmax from the sum of the calculated Tx power and the
accumulated TP('ommnnds j

uherein the CalculatedPov, er dB represents the calculated or
assumed Tx power witluiut considering the recently received
TP('alue. Stor&YIAccimtulatcdTI (.'B rcprcsents the
parameter accumulated TPC command value. wherein the
recalculated StoredAccunudatedTVC dB may be usoxI as a
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compensation factor or new f(i) in a power calculation algo-
nthm as indicated above (i.e. a correction parameter or fac-
tor).

Thai is, according to examples of embodiments of thc
uivention,anevvalueforaccumulatedpo&iercontroladlust- s

ment state may be calculated as a correction pammeter result-
uig that a received TPC command has an inunediate effect on
the applied Tx power level of the UF.

With ihc ncw value liir accumulated power control adjust-
nient state, the fiillo&ving calculauon of the Tx pov,er can be 1&1

executed i&ith the usual algorithm. As a result. the eNB is
satisfied because the IJF, hms reacted io it's commands imme-
diately

It is to bc noted that the above detcrminntion of the correc-
tion purameter is only one possible example to unp lament the
transmission poiver control algorithm according to examples
ofembodiments of tlm invention Otlmr examples may also bc
unplcmented as long as ther enable that the Tx power is
changed "more than the eNB asks'. In other words, when a

TPC'onmmnd is received wlrich would not ot hera isc alfi.& t o

to the actual used tmnsmission power, the TPC conunand
may be dynamically adjusted, for example.

FIGS 5a and 56 show another implementation example of
the transmission power control scheme according to
exmnples ofanbodinwnts of the invention. In contrast to the "

ex uuples sho~n ui I'ICiS. 4a and 46, ui I'IGS. 5«and 56,
diagrams illustrating a result ofan uplink transmission power
am&ro I scheme accordmg to a comparative example (FIG. 5u)
and accordin to an example ofan embodnnent of the inven-
ti&m (FICJ 5h) in cxic tlm calculation of the trmismivsion ia
po~er is affected by a rapid change of at lcm&& one par uneter
used in the calculation algontlmi and the transnussion power
is at the minuumn ihrcshoid. v, bile a positive TPC'ommand
is received In FICiS Sa and 5b, the applied tmnsmission
power is indicated by a solid line, the calculated trmismission "»

po&ver is uidicatcd by a doucd line. and thc minunum trans-
mission power (tlueshold) is indicated by a ch un dotted line.

In thc scennrio according to FICJS. 5u and 56, at thc begin-
nuig the calculated trmisniissnm power and thc applied irans-
mission pow er matcli to each otlier. 'I hen, a parameter change so

occurs leading to the situation that first both dw. calculated
and the applied transmission power decrease, in accor&bsnce

with a used transmission pott er calculation algoritlmi. When
ranching thc minimum trnnsmission power limit (Pmin). the
apphed transmission power is not decreased anymore. while im

the calculated transmission pow er (caused by the parameters
of the tr uismission power calculation algontiun) decreases
further.

In ifiecomparative exmnple nccording to FIG 5a„when in
Uus situation the output pov,er is limited ivith miiunuuu Tx u

pow er, mi output poiv er calcu la uon will result to a level under
&lie iiiiii&IIH&iii pew el've&i ui ci&se receival TPC comm uids
instruct to increase the accunn&lated power contml adlust-
ment state value (e.g I'(i)). In other words, there is no direct
elfcct to the applied tra&isiiiissloti p&iwer. I&&stead. &lie traits i
mission of several TP('oom&ands is necessary until an effect
is aclucved, m shown on the right side of FI(i 5a

On &he other hand. as shown ui I'ICJ. 56. when applying the
transmission power control schcmc according to examples of
emb&xlimcnts of thc immntion. an immediate msponsc can be ai
achieved. As shown in iTG. 56, in case the calculated Tx
power is under the minimum threshold and n positive TP('ommmid

(TPC with opposite direction) is received, the UE
determines and conducts a correction (e.g. a correction
pmumeter or factor etc.), which may be according to the &

present example a neiv accumulated power control adlust-
ment state value. By means of this correction, the difference

betwixn tlm calculnted and npplied Tx powers cnn be com-
pensated in a suitable manner mid the applied Tx power is
actually increased in accordance with the ll'C conunand.

It is also possible nccording to fuitlmr examples ofembodi-
ments of the uivennon that the transmission poiver control
scheme may be switcltcxI on or offaccording to an activation/
deactivatloii i &isis&&et&&111 it&put iii tile I JE. Tits& & 1 w i&it ex'&triple,
the conmiuaicauon network (e.g. eNB) may select whether
thi trimsmission power calculation svhcmc with thc adcula-
tion of the correction pai une ter is to be conducted or not. For
example, a corresponding activation/deactivation instruction
may bc transmitted to the IJI& m power control messages,
w.hich is processed by the UE in order to determine whether it
is allowed or not to use tlm functionality 'llius, the conunu-
nication network ain control wlmther this behavior is
alloived.

That is. according to examples of embodiments of the
invention. a communication netivork element. such as the UF.,
is able to trigger (deicide) to autonomously decrease/increase
an acciunnlated TPC'mnmand dB value dyiu&mically niorc
than eNB asks, in case UE's calculated Tx power is over/
1&i&der a miixlllluiiiiiiiiiiitiiulll tmiislriisslol'i power litt&it &ii'lueshold.Thus.thenextreceivedTPCcommanduitheoppo-
site direction (increasing in case ofbeuig under the mminuun
limit nnd decreasing in case of being over tlm max innun limit)
has an unmediute effect to the applied tmnsnussion pow.er, so
that the LIL'an directly react to 'I I'C conunands. There is also
no need for utineccssary TPC conunands, winch would
decrease unnecessary band usage, so tlat the ovemll network
cfftcicncy can bc improved. Since th&.'JF, follows morc
stuctly the network's cominanded power adjusunent, ihere is
also less iuiexpected interference from the ULC Also a power
consumption diern&me can be achieved since the maximum
po&i er tr msnussion state is not elongated unnecessarily

Next. a further example ofembodiments of the itive&itin&'i B
described In this example, a sceiuirio where a random access
procedure is conducted is assiuued.

I'l(i. 6 shows a signaling diagram illustrating a random
access procedure in a conunumanimi network It is to bc
noticd that the structure Indicatixl in FIC&. 6 sho&vs only those
network elcnmnts or parts which arc necessary for under-
standing the pnnciples underlyuig examples ofembodiments
of the invention. As known by those skilled in the a&t there
niay bc several other net&vork elements or devices involved in

a conmiuiucation connection betv;een the UE nnd the com-
nnudcation network which are however omitted here for the
sake of simplicity.

As can be seen in PIC&. 6, in step SIUU. the VL transmits a

random accms pre;uuble (also referred to as Messnge I),
wherein a response to the preamble transmission is expected.
hi step SIIU, the eNB transmits a response to the preamble
trmisnus sion, with is also referred to a RAR (Message 2). In
tlus ILAIL besides information regarding resource allocation
for a I,ivvl2/I,evcl3 (1.2/I 3) signnling (scheduled sigimling
or trmismission. for example a first schedulixi uphnk trmis-
mission also, referred to as Message 3 according to I.-UT-

RAN). also TPC'onunand information is smnt

Based ou the uiforniauon provided ui the RAR Mess &ge 2,
the IJF adjusts the setting fora tmnsmission ofL2/I 3 signal-
ing in step SIZU, I'r example a iirst schcdulcd uplink trmis-
nussion or scheduled transmission like a Message 3 signal-
ing, or another type of scheduled uplink trmismission.

That is. for upi&uk transmission pox& er control duruig the
random access procedure, the UE calculates the transmission
power for both preamble (Message I) and Message 3 or
another scheduled up link transmission. Basically. parameters
used in these calculations are affected by the number of
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prmm&blc trancmissions done bali&re rccceiving the RAR. and
from varying n&dio cond&tions (such as patldoss etc.). For
example, the preamble transm&ssion po&ver can be increased
with so-called ramp-up steps Wlmn no RAR is rcvciimd, thc
transmiss&on power for the next preamble tmnsnuss&on is s

increased by a predefined step size, etc.
The transmiss&on pov er set for the preamble transm&ss&on

(i.e. Tx power for Message I) may also affect the Tx power
used fiir Ihc 1,2/IB signa)in aficr receipt of the Mcssagc 2

(RAR). I'or example. the )vieasage 3 or other scheduled upi u&k «I

transmission pow er calculation may u&elude the total ramp-
up value from thc preamble Iran&&nissions as a parameter in
the calculation al ontluu of the upi&nk tmnsn»ss&on power.

The above situation m&d the elfect of tlm application of a

transmias&on power control scheme according Io examples ol'.
mnbodin&eats itf tl&e invention will be further explained in
connection with the examples shown in FI()S. 7« m&d 76,
winch show diagnuns illustratin results of an up)ink trans-
mission power control scheme in a random access procedure
according to cxmnplcs of an mnbodimcnt of thc invention h

Assunung that an UE implements a transnussion power
calculation based on the 3()PP LTI', E-UTRAN principles, for
exmuple accordmg to specilicat&on 3CiPP TS 36.213, version
9.3.0 (which represent only one of plural possible exmnple
algorithms applicable in mmnection with examples of "

embodiments ol the invent&on). Then. a transm&ssion power
for a subframe i where a Message 3 (or other up)ink sched-
uled) transmissnm usmg PUSCH slmuld happen may be cal-
culated accord&ng to the formula

Eecsrur r&=rrrrrr(P««r,&O IcgiciMA& rrrrir &&+

Ph eric&&i&i«rig& PI+Arrtrl+jlr)', I &B&ii]

(as indicated above) ln the candmn access procvdurc consid-
ered in the present example. D(j)— I, &vherein f(i)—f(0) being
the initial po«vr control adjusmmnt stats calculated with the .„-

lonnula

AP„,„,, eh,„„i

&&herc b„„,i is the TPC: command indicated in Ihc rand&1m

access response. m&d AP„„, &s prov&ded by higher layers «r
m&d corresponds to tlm total power ramp-up from thc first to
the lust prcainble trunsmission

The preamble transm&asian power. on the other hand, may
be calculated with a formula derived, for example, I'rom the
I'ormula

Prescrr &i errprr&err PRPAMBI

I'IICI'IVPDT&RGET PO&&TER+PI) lggml

wherein thc parameter I'RLAMBLE RFCklV).11 TAR-
GET POWER may be calculated by usu&g a follow&ng for-

(I
mula derived from specification 3CiPP TS 36.321, version
9 3 0 (winch represent only one ol plurnl possible example
algofitlm&s applicable &n connection v ith examples of
mnbodiments of thc &nvr'.Bt&(1n):

preuahle&err&el«eve«egl'ergerPc cr+DELIA PRE-

AMBLP+(PREA&&BLE TRAX&S-

h&ISSIOhl COUP&IER-I&*pc vrR«rrparggrep

~here powerRampmgStep is a par uneter n& dB.
Under certain circumstances, the Lil.i may have to send

sci eral preamble transmissions bcli&re receiving a RAR That ai
means that also several ramping up steps are execu&&«I, lead-

ing to a continuous increasing of tlm preamble transmission
power. before receiv&ng RAR from the base station.

As indicated above, the u&itial PUSCH pov,er control
adjustmm&t state is sct according to tora) prcamblc ramp-up c

added with a TPC command included in the IUXR (MessT e

2). However, if the mmp-up value is too hioJ& (e.g. the calcu-

lated trm&&mission po«vr in the preamble transn&ission pro-
cedure lms exceeded the upper limit for the alloivable trans-
nussion power of the UE). the TI'C command may have no
effect on Message 3 (or other upi inl schcdulcd) transmission
power calculauon as the maxunum PUSCH transmiss«in
po&ver limit is also reached. 'I hat means also that network
controlled power adjustment u&th TPC conuruu«ls may not
have an &nuuediate effect on the PUSCI I transnuss&on power
since tlm mdcu la &cd value may bc oimr the maximum PUSCII
trm&sm&ssion power linut.

ln other words, there may be cm&sed a delay in respond&ng
to a new; opposite direction TPC command. or it inay be that
the rece&ved TPC conunand has no efi'ect in the actual Mes-
sage 3 (or other uplink sclmdu lcd) transmission power calcu-
lation.

According to examples of embodiments of the invention,
tho UF is conligured to trigger (decide) to autonomously
decrmise the nccumulated TPC'omn&and dB value, calcu-
lated from Uk'utonomous stepping up of the transmission
poivcr ofIhe prcmnblea when thr: calculated Tx powr:r cal-
culated by the UE is over a maximum transmission power
limit. By means of this, the next received TP(.'ommand in
oppos&te d&rect&on (e.g. u.hen rece&ving the RAR or after the
Message 3 (or other up)ink scheduled signaling) has been
uans mitted) has m& inunedi ate effect on tlm applied transmis-
&Ion powen

i&or example. according to examples ofembodiments ofthe
invention. the total po~er ramp-up used in Message 3 (or
other upi&nk scheduled) transm&ssion poiver calculation is
limited. When Ihe Mcssagc 3 (or other uplink schcdulcd)
trm&snug sion pow er &s calculated after receivu&g the RAR. the
in&t&al po&ver control ad)us«neat state (e.g, the f(&) parameter
value) is set so tluu power ramp-up steps exceeding thc maxi-
mum Iransmission pov,er linut are not taken into account.
Thus, in case the transmission output po«vr limit is reached
during the premnblc sending procedure. the rest of tlm power
camp-up steps (&.e. those power &ncreasu&g steps wluch
cxcecd the tmnsmission powvr lin&it) arc no& taken into
accmmt for a Message 3 (or other upliuh schccdulcd) trmis-
nussion power calculation.

According to a funlmr example of embodiments of tlm
u&vent«m. when in the power ramp-up procedure a change &n

a parnmeter. for example in the pathloss. leads to a situation
«herc tlm calculated preamble transmission power falls back
belo&i the maximum linut. the power ramp-up steps wluch
follow are again considered in the transmission power calcu-
)at&on.

FIC&S. 7a and 76 show two examples how pov;er ramping
alfects the preiunblc transmission power In FICiS 7« mxl 7b„

the apphed transm&ssion power &s u&d&cated by a solid 1&ne, the
calculated transmission power is indicated by a dotted line,
and Ihe maxunum transmission po~er (threshold) is indi-
cated by a cha&n-dotted line.

In the cxan&pie ol'FIO 7v, first the calculated Tx power and
the appi&ed TX poiver matches each other Then, &&hen the
maximum power limit is reached (P, v«. according to the
above dcsvribcdl formulas). tlm trmismission pm& cr is limited.
h& the example sho~n u& FIG 7a. th&s means that the trm&s-

mission power is limited for the last five trm&smissions. 31&at

is, when calculating thr: Irausmission power for tlm Message
3 (or another up)ink scheduled transmission), the parameter
AP„„, is limited to have only four steps in the cnlculation.
In othercwords, a correction is determmed and conducted (&.e.

a correction parameter or factor may be calculated or m&

existing parameter may bc change«I, as describe«I above),
which is used in the calcu)at&on of the transmiss&on power
after receiving a TPC conuuand in the opposite direction. In
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contrast tlmreto, according to a conventional calculation pri&

cess not being based on examples of embodimmlts of the
invention, if the output power is limited with maximum Tx
po'iver hs Bbown in fl(i 7a and a conventional polver calcu-
lation scheme is us&ah this lvould result lo Icvcl over thc

maximum limit even ifa Tl'(.'onunand w ould try to decrease
file accunhilated value, so that filere would be no direct effect
to the applied output power.

In tlm example shown in FI(i. 7h, in addition. thc effect of
in

a pathloss change during the preamble transmissions is shown
wherein the latest preamble transmission power is not 1 united

by P&luxv. Tluis, ull rmup-up St&TIS lblhlwmg thc path loss

change are considered and calculat&VI into AP„„„, .

That ls, ul lhe presenl example of emboduneilts ol the
invention, after the RAR is received and if latest calculated
Pllanlble transmission Power is over P&accv 0 hen using for-
nhl '0

PREAMBLE RECEWEO TAROEI POV/ERIPL. "0

thenAP „„wwuslxHBMessageg(orotheruPfinkscheduled)
transmission power calculation is adjusted so that the pre-
amble transmission Po~er fornhlla ls equal to P& Beef. )nother
words, a correction is used for adjusting the calculated tmns-
mission power.

By means of the present example ol emboduuents of the
invention, it ls possible to achieve an imm&iate response to
TPC commands immixlurtely when thc RAR la received, also
ln case UE's uphnk transnussion power lunit ls reached or
cxcceded. That iv, in case thc calculated Message 3 (or otlmr ln

uplink scheduled) transmission power la over maxunum. by
applying the correction lathe tmnnam is sion power calculation,
'i laster and Biol'c llccofinc I'lwponsc to conunanded power
adlusuuents for Message 3 (or other uphnk scheduled) (re)
transmissions and follow:ing PUS( H transmissions is "»

acfiicved There is alan no nccd lilr unnecessaty TP('om-
mands, wluch ~ould decrease unnecessary band usage. so
that network cfiicicncy can bc improved. Also, as ipfi follows
inore strictly thc networks commmlded power adjustments,
there is less unexpectlxi interference from the UE. An

According to I'urther examples of embodiments of thc
invention, there may be provided an apparatus compnslng a

fccclvhlg nlciuls conilguf&VI to rcccivc il tfansnllsslon pow'cr
control command from a communication nehvork control
element. the transmission povver control conunand instructs a.

one of an increase ofan up link transmission power. a decrease
of thc upllnk lransnusslon polvcr. Bud B nlluntcuancc of thc
uplink transmission power, a transmission power calculating
processing means configurel hl calculate an uplink tfansmiv-
sionpowerforatmnnsmisslonfromacommumcauonnetwork 0

element to the conununication network control element, a

power control ndjustment processing nlenns configured to
determine whether the calculated uphnk transnusslon power
is above a first threshold value for a transmission power of tlm

comnhmimltion netv ork element orbelolv a second threshokl I
value filr a transmission power of the communication net-
work clcmcnL tbc first threshold value being grcalcr than thc
second threshold value, wherein. In case it ls determined that
the calculated uplink transmission power is above the tirst
threshold value nr below the second threshold value, the Rl

poller control adiustment processing means is further con-
ligur&xl to deternlinc and conduct a correction fnr immedi-
ately compensaung for a ddference between the calculated
uplink tmnsmission power and the first or second tlueshold
value, and to set an actual tranmnission power on the basis of &

the correction by considenng the received transmission
power control conmland.

As described above, examples of enlbodiments of the
ulventlon concernin the trmlsmls sion power control scheme
are described to be implement&xi in user equipments as com-
nhinication iwtwork elements However, the imvntion is not
hmited to tlus. For example. exmuples ofembodiments of the
invention may be implemented in any wireless modems or the
hke,

For the purpose of the present in~ention as descnbed herein
above. it slmuld bc notcdl tffai

an access technology via wluch ~ lgnahng ls transferred to
and from a network element may be any technology by
mcmis of wluch a netlvork clmncnt or smlsor node can
access another network element or node (e.g. via a base
station or generally an access node). Any prevent or
Iiuture technology. such as WI,AN (Wireless I,ooal
Access Network), WiMAX (V blrldw ide intemperability
filr Microwalm Access). LT F„ ITF A, BlueTiloth. hd'ra-

rcd. Bnd the hke mav be used: aftluiugh the above t&wh-

nologies are mostly wireless access ucchnologies, e g. in
diffi:rmtt radio sp&mtrh access technology in the sense of
the present invention imphes also wired technologies,
e g. Il'ased access teclmologics like cable nehvorks or
tixed lines but also mrcult slv itched access teclmolo ies,
access teclulologies may be distinguishable in at least
tvto categories or access domains such as peel et
switched Bnd circuit switched, but the existence ofmore
than tw o access domains does not impede the invention
being applied thereto. usable communication networks
and trmlsnussion nodes may be or comprise any device,
apparatus. unit or means by wlfich a station, entity or
other user equlpnlent may connect to mul/or uulixe ser-

vices otfered by the access network: such services
include, mnong others. data mxiior (audio-) visual com-
munication, data download etca

a it Vcr cqulpnlcitt of cornnuuucaliol'I Imhvilrk clcnmnt uuly
bc any device, apparatus. unit or means by which a

system user or subscnber may experience services from
an access network, such Bs a mobile phone, personal
digital hvsistant PDA, or computer. Or a device having u

corresponding functionality. such as a modem chipset, a

chip. a module ctc, which can also be part nf a lfg or
attached as 0 separate element to a UE. or the hke:

method steps likely to be implemented as sofiware code
portions and being run using a processor at a network
element or terminal (as examples of devices, appara-
hi sea and/or modules ther&mlf. or as examples of entities
including apparahlses mid/or modules for lt). are soft-
ware code independent and can be specifie using any
known or future delmloped progrmnming hulguage as
long as the fiulctlonality defined by the method steps is
preserved:

generally. mly method step is suitnble to be implelnented as
software or by hardware 0 ithout changin the idea ofthe
invention in terms of tlm functionality implemented;

method sieps and/or devices. apparatuses. umts or means
likely to be implement&BI as hardware components at a

tcmlinal or network clcnmnt, or any module(s) thereof,
are hardware uldependent uld min be implemented
ming any known or filture developed hardware ucchnol-

ogy or any hybrids ol'thesn, such rws a micropmccssor or
CPU (Central Processing Unit). MOS (Metal Oxide
Semicnnductor), ( MOS (( omplenlentary MOS),
BIMOS (Bipolar MOS). BiCMOS (Bipolar CMOS),
E('L (Emitter Coupled Logic), TTL (Transistor-Transis-
tor I,ogic), mc, using for example ASR.'Application
Specific IC (Integrated Circuit)) components, I'P(iA
(Field-progranunable Crate Arrays) components. CPLD
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((:omplex Progrmnnlable I.ogic Device) wmlponents or
DSP (Digital Signal Processor) components; in addi-
tion, any method steps and/or devices, units or means
likely to be iniplcmentcd as software components may
for example be based on any security arclutecture 1

capable e.g. of authentication. m&thorization, keying
and'or traffic prolection,

devices. apparatuses. units or means can be implemented
as individual devices„apparan&scs, units or incans, but
this does not exclude that they are implemented ui a ui

distnbnted fasluon tluoughout the system, as long as the
functionahty of tlm device. apparatus, unit or nwmis is
preserved: for example. filr execuun operations and
functions according to examples ofembodiments of the
lilvcll&1011, one OI'leic proces sots nl'ly bc used or shul pal

in the pmcessing, or one or more processing sections or
processing portions may bc used and shared in the pro-
cessing, wherein one physical processor or more than
one physical processor may be used for implenmnting
onc or morc procmsing portions dcdicatcd to speciiic o

processing as described,
an apparatus may be represented by a semiconductor chip,

a clupset, or a (hardware) module composing such clup
or clupset; tlus. however, does not exclude the possibil-
ity that a functionality ofan apparatus or module. instead "

of beuig lmrdware implemented, be implemented as
softv;are in a (software) module such as a computer
ploglanl OI' conlpu&ci proglanl paulin:t conlpllslng
executable software code portions for execution/being
linl oil ii ploccssoi"I "o

a device may be regarded as an appanitus or as an assembly
of more than one apparatus. whether functionally in
coopcratxm with mich other or functionally mdcpcn-
dently ol each other but in a same device housing. for
example.

As dncribcd above. there is priwidcd a meclumism for
uplink transmission pou er conuol in a conumuiication net-
work. An uplink transmission power for a trmlsmission from
a comnnmication netii ork elmncnt to a conununication net-
work control element is calculated. When a transmission si&

power control command Ifiom the communication nctv ork
control element is received instructing e.g an increase of the
uplink transmission power or a decrease of the uplink trans-
mission power, it is checked ishetlmr the calculated uplink
tmnsmission power is above a maxinnun transmission power ss
of the conmnmication network element or below a minimum
transmission poiver of the conunutucation netivork element.
If tlus is the case, and the tmnsmission potter control com-
mand instructs a change in the opposite dir&eotion. power
control ad)ustment is conducted by determuung mid conduct- u

ing a correction for inunediately compensating for a differ-
ence bet~can the calculated uplink trmisnussion poiver and
the maxinnun/nununum tninsmission poiier. wherein an
actual transmission power is set on the basis of the correction
parmneter consideruig Ihe received transmission power con- 1

trol command.
Altholtgl'I Ihc plcscnt lilvi.'&i&ion has boon described hcrcin

before u 1th rel'erence to parucular embodiments thereofi the
present invention is not limitixl thereto and various moditica-
Iions can bc made thereto so

'flic invention clauned is:

1. An appnratus for use. in controlling a comimulication
network element, the apparatus composing:

a receiver contigured to receive a transmission power coll-
trol command from a communication network control
element, the transmission poiver control conunand
instnlcting one ofan increase of an uplink trmlsmission

power. a decrmiac of the up link transmission power, and
a maintenance of the uplink transmission power;

a transmission power calculation processuig portion con-

fig&ued Io calculate an uplink tr ulsmission pii war Ior a

Iransmission I rom tlm conununication ac&work element
to the commumcation neuvork control element: and

a power control adjustment processing portion configured
lo determuie whether the calculated uplink transmission
power is above a first tlucshold value for a transmission
power of the conununication neuvork element or below
a second tlu e ahold value for a tra wnns sion power of the
conununica&ion netuork element„ the lir I threshold
value being ~seater than the second threshold value.

wherein. when it is determined that the calculated uplink
transmission power is above the first tlu eshold value or
below thc second threshold value, thc power control
adjustment processing portion is I'urther configured to

determine and conduct a correction for inimediately
compensating for a diIIerence between the calculnted

up link transmission pou er mid Ihe first or sewond thresh-
old value, and to set an actual transmission power on the
basis of the correction by cons lderuig the received trmis-
mission power control conunand.

2. The apparatus according to claim 1. wlmrein when the
recco er receives a tr msmission power control command
instructing a decrease of the uplink transmission power and
the pou sr contml adjustment processing portnm determines
that the calculated uplink transmission power is above the
lirsl threshold value of tlm Irmismission power ol'hc com-
munication netivork elemenl, the power contml ad)ustment
pnicessing portion is further configured to determine and
con&hict a correction which compcnsatcs I'or thc positive sur-

plus ol the calculated uplink tmnsnussion power with regard
to thc first thresllold value and considers the decrease of thc
upluik trmismission poucr bv a value corresponding Io thc
received transnussion power control conunand.

3. The apparatus according to claim I, wherein wlmn thc
receiver reccivcs a Iransniission power control conunand
instructing an increase of the upi ink transmission poii er and
tlm power control adjustnlent processing portion detenniiws
that the calculated uplink tnnsnussion poiver is below the
second threshold value of the transmission power of the com-
nnuucation network element, tlm power control adjustmcnt
pnicessing portion is fnnher configured to determine and
conduct a correction which compensates for the negative
surplus of the calculated uplink tnnsmission power uith
regard to the second tllieshoid value and considers the
increase of the uplulk transmissnm power by a value corre-
spotxhng to the received tnnsmission pouer control com-
nlal'Itl.

4 The npparatus according to claim I. ~herein the correm
tion composes a deternunation of a new accumulated power
control state parameter.

5 The apparatus according to claim I. ~herein tile correm
tion is determined such that the actual transmission power is
a value corresponding to the first threshold value oi'Ihc trans-
nussion power minus a value corresponduig to the received
urn&a mission power control command. or a value correspond-
ing ul tlm second threshold value of&bc transmission pouer
plus a value corresponding to the received transmission
power control command.

6. The apparatus according to claim I, wherein the calcu-
lated uplink transmission poster is above the first tlueslxild
value of the transmission power of the cmnmunication net-
work element or below the second threshold value of the
transnussion power of tile communication nenvork element
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due to a rapid chmige of B transmission condition parmimter
affecting a calculation algonthm for the upluik transmission
PO)VCI.

7 The apparatus according to claim 1, wherein the calcu-
lated uplink transmission power is above the first tlueshold 1

value of the transmission power of the communication net-
work element due to a power mmpuig-up process executed
during a random access procedure.

S. Thc apparatus according to ciaim 7, wherein Ihc power
ramping-up process is executed duruig a preamble transnus- «)

sinn phase of the random access procedure, wherein the cal-
culated up ink transmiasion poiver is related 10 a transmission
po~er used for an uplink scheduled transmission and the
trB«sniission poivcr cof) trol cola«land Ls ILCPIvcd 10 a I dr)0001

Bccpss I'lspousc,
9. The apparatus according to claim S, further comprising

a power threshold value crossing determination processing
poltloll Conflgilrld to

first determine, during an exlecution of the power ramping-
up proces« whether the calculated uplink transmissi(m 10

power exceeds the first threshold value of the transmis-
sion power of the conununi cat i on network element; and

second detemune whether the calculated uphnk u insmis-
sion power falls again B) a new value being below the
liat tlu()hold value of the tmnsmission power of the "

conununication network element before receiving the
random access response,

~herein when the first and almond determuiations are po~ I-

tive. the power threshold value cmssuig deternunation
processing portion is Ipwthcr configured «) contimie a 0

ramping-up of an applied uplink transnussion power
from the new value un«i either the first tlueshold value
of thc Iransmissimi power is rcdchcd i)gain 01'ntil thc
random access response is received.

10. The apparatus according to claim 1. further comprising "»

an activation processing portion configured «) rccewe and

process ail Bc tICBI)ou in(iicat ion fix)iu Ihc con)taut«cation IIL't-

work comm I clenmnt indicating w bet her I bc processing con-
ductal by Ihe power control adjustnmnt processing port ton is
to be executaf or not, and to activate or deactivate the poiver 1«

amtrol adjustment processing portion inaccordance with the
received activation indication.

11. The npparatus according to claim 1, wherein the first
threshoid value is a maximmn transmission power of the
communication network element, atid the second tlueshold d.

value is a minimum transmission power of the communica-
tion network element.

12. 'I he appamnis according to claun I, ivherein the com-
municnti(m network element is a user equip)Bent comprising
the apparatus, and the conununication network control ele- 0

ment is a base station or evolved node 13 of a conuniufication
system Io which the user equipment has access

13. A method of controlhng a communication network
clement. thc mediod comprising

I'llplviilg a Irausnlissuul po)vcr cont«1l coiuiuaud froul II 5

comnnuiication network control element, the transmis-
sion pi«ier coutmi conImand iu(tructing oim of an
mcrease of an uplink tr uismission po~er, a decrease of
the up link transmission power, and a maintenance of the
uplink triuismission poivcr. so

calculating an uplink transmission power for a tmnsmis-
sion I'rom thc communication network elanait to the
conunumcation network control element; and

conducting a power control adjustment composing deter-
mining whether tlw calculated uplink tmmsmission
poiver is above a first tlueshold value for a transmission
power of the communication nen( ork element or belov;

a second threshold value fora transmission pov vr of'the
communication network clement, the Iirrt threslx)ld
value being grcamr than Ihc second threshold value,

whlrcui when it is ditermined that Ilm calculated uplink
transmission power is above the first threshold value or
bcloiv thc sccoml threshold value, the poivcr a)ntrol
adjustmem fiirther compriws dctcnnining and conduct-
uig a correction for immediately coinpaisating f'r a
difference between the calculated uplink transmission
poiver and the Iirst or second threshold value. Bnd setting
an actual tmusiuission poiver on the basis of thc correc-
tion by considering the rcccivld tnnsmission power
control command.

14 The method according Io claim 13. v herein when a
transniis sion power control conunand instnicting a decrease
of the uplink trmismission power is rcccived and it is deter-
mined that the calculated uplink transmission power is above
ihe first Ihrlshokl value 01 Ihe I)i«is«1lss«)11 powci of'he
conununication network element, the poiver control adjust-
ment further comprises determining mid conduct uig a co rrltm
lion which compensates fi)r Ihe positive surplus 0 f Ihc calcu-
lated uplud( transmission power with regard to the first
thresholdvaluemidconsideathedecreaseoftheuplinl trmis-
nus sion power by a value correspot«bn to the received trmis-
nussion power control command.

15. Thc nwthod according to claim 13. wlmrein when a

trmisnus sion pov, er control comm uid instruct(n an increase
of the uplink transmission power is received and it is deter-
nuned that thc calculated uplink transmission power is below
the second threshold ~slue of the transmission po«er of the
conununication network elcnmnt, tlm po«er control adjust-
mait further can p0 sea deterniining mid conducting a correm
tion wlfich compensates for the negative surplus of the calcu-
lated uplink trmismission power with regard to the secor«l
tlu esho id value and considers the increase 0 f the up link tr uis-
mis sion po«Orby a value corresponding to tlm received trmis-
mission power control comnuwd

16 The method according to claim 13, «herein the correc-
tion a)mpriscs calculating a ncw accunmlatlxl power control
std(P. p'1l Bmc(P«

17. The method according to claim 13, wherein the correc-
tion is dcterniincd such tlu(t tlm actual transniission power is
a value corresponding to the first threshold value of the trans-
mission power minus a value corresponding to the received
transniis sion power control conunand. or a value correspond-
ing to the second tlueshold value of the transmission power
plus a value corresponding to the received transmission
pow er control conunand.

IS. The method according to claim 13. wherein the calcu-
lated upbnk transmission power is aboiw the lirst threshold
value of the transnussion po~er of the conununication net-
work element or below the second tlueshold value of the
Irwisnussion power of the commun)cat«m network element
due to a rapid chan e of a transmission con(it)on pamsmeter

affecting a calculation algoritlun for thc uplink transmission
pow pr.

19. The method according to claim 13. wherein the calcu-
lataf uplink transmission power is aboiv. the lirst threshold
value of the transmission po~er oi'he conununication net-
work elemait due to a power ramping-up process executed

du)Big B fandom dcccss p«)ccdui'L.
20. The method according to cia un 19. wherein the power

ramping-up process is cxecutcxf during a preamble trmisniis-
sion phase of the random access procedure. v, herein the cal-
culated up link tmnsnu as ion power is related to a transmission
power used for an uplink scheduled transniission and the
transnus sion power control co nunand is received in a msndom

access response.
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21. The method according to claim 20. furtlmr comprising
lirst dctenuining. during an execution o I'lm pimer rmnp-

ing-up proces«wlmtber tlm calculated uplhdt transmis-
sion poivcr I xcecds thc lirst threshold value ol'tlm trans-
mission power of the communication network clement;

vummd dctcrmining whether tlm calmdated uplink trans-
missionn

power falls again to a new value being below the
first tluesbold value of the transnussion power of the
conumuiication nenvork element before receiving the
rmldom access response:tmd

when the first and second determinations are positive, con-
tinuing a ramping-up of an applied uplink transmission
power front the new value until either the first tlu eshold
value of the transmission povv er is reached again or until
thc random access response is received.

22. The method according to claim 13. fiirther compost«:
receiving and processing an activation indication from the

conlmunication nc«vork control elelnent indicating
w hether the power control adl ustment proces sing is to be
execnted or not: and

activating or deactivnting tlm power control adjustment
processing in accordance with the received act«at«in
nldicaltioil.

23 Thc medlod according to claim 13, wherein thc first
1 tlueshold value is a maxuuum transmission power of the

comnnuiication network element. and the second tlueshold
value Is a llllllflllulll tl lllslnisslon power of tlm colnlllmllca-
tloll Ile«vork elenleitt.

24 The method accordin to claiin 13, wherein the com-
ui muiucauon network element is a user equipment conductin

the method, and the comnnuu cat ion network control element
is a bnse stntion or elolved node 13 of' conunummition
system to « inch the user equipment lms access.

25 A conlputer readable memory storing a conlputer pro-
gram comprisin a sui ol'instruct«m« lvhich, when executed
by a communication ne«vorl element. cause the conununi-
cation network element to pcrfilnn the steps of claim 13.


	Abstract
	Claims
	Description
	Drawings

