METHODS AND ARRANGEMENTS | N ATELECOVMUNI CATI ONS NETWORK TECHNI CAL FI ELD The
present invention relates to arrangenents and nethods in a

t el econmmiDeatvdsmE3system and in particul ar transm ssi @0TISERIMG5@EI4 gnment
in a tel ecommuni cations systemin which aggregati on of conponent carriers
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stations 11 (whereof only one is shown in the figure), each of which
communi cates with a plurality of UEs (user equipnents) 12 |ocated in the
coverage area of the radi o base station The base station 11 further
comuni cates with a core netmortﬁé%Fl Ie, where the network 10 is a
st andardi zed E- UTRAN (Evol ved U erres r|aI Radi o Access Network), the
core network 13 conprises an evol ved packet core, itself conprising a

nmobi | i thhemampagement iremni:ib;l ( MVE)es atserairagggatetsay aand anthBhkie patketa dat a

netgnr%g o:! temqy The RAN c rrentl squorts bandwi dths to 20 N+E
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However, “one |reﬂen ure releases o an ar such

as LTE té]dVﬁnﬁﬁlhlbstl(bﬂ[EES}Sﬂmahthﬂchb@gdﬂigéﬂﬂolﬂsoﬂ c@ngﬁmehln aarr:ic&s Nstapphed.ur t her
inmportant future requirenent is to assure backward conpatibility with
previous releases. This also includes spectrumconpatibility. That inplies
that a future-rel ease carrier, wi der than 20 MHz, appears as a nunber of
carriers to a Iegacy UE. Each sudACGKERO®PNIxan be referred to as a

conpongn t _car i articular for earl n future rel eases,
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pgr ts @hﬁimem@la@amatw ]gui Qhé aioaafa%ecweal 6f thel hadist hadeg Bl-ftehward waye tf)
obtain this is ans of carrier aggregation. Carrier aggregation inplies
that a SEHEQR &1r r@?%ec‘l@né‘é‘ﬁc%t%%é‘fl% AnTATE | ITWORS o A@RtC RHRIF e Elertweef e the
CoNPoNeRiw6At Nioelss ahgBdaflizé&l B-eaRAN'BWIVARE UMTS Terrestrial Radio Access

15  Network), the core network 13 comprises an evolved packet core, itself comprising a
mobility management entity (MME), a serving gateway and a PDN (packet data

network) gateway.

The E-UTRAN currently supports bandwidths up to 20 MHz. However, one of the
20 requirements of future releases of this standard such as LTE Advanced is the
support of bandwidths larger than 20 MHz. A further important future requirement
is to assure backward compatibility with previous releases. This also includes
spectrum compatibility. That implies that a future-release carrier, wider than 20
MHz, appears as a number of carriers to a legacy UE. Each such carrier can be
25 referred to as a component carrier. In particular for early deployments of future
releases, it can be expected that there will be a smaller number of future-release
UEs compared to many legacy UEs. Therefore, it is necessary to assure an efficient
use of a wide carrier also for legacy UEs, i.e. that it is possible to implement carriers
where legacy UEs can be scheduled in all parts of the wideband future-release
30 carrier. The straightforward way to obtain this is by means of carrier aggregation.
Carrier aggregation implies that a future-release UE can receive multiple
component carriers, where the component carriers have, or at least have the

possibility of having, the same structure as a carrier of previous releases.



possibility of having, the sane structure as a carrier of previous

rel eases. Different exanples of carrier aggregation are illustrated in

Fi gure 2awoceofeisiA3cont i guous i ntra-band carrier aggreg&Cirsk2018/05derust r at ed
in Figure 2a where five conmponent car®iers 20, each of 20 MHz bandw dt h,
have b aggregated to. forma bandw. dth of. 10 . FLgure 2b il Lustrates
 non- TN oFRhREs T e f B Auf arbSlt=liE s TS 2 pontin
carri ercenfiguoeadhtratb& Medzribandpgteghtion hiavéluseenedhdar Bigaire d24 ogedreefivd o
form an aggregat ed.bangw dt f, 6 . Finall Figure 2c illuystrates a
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together to form an aggregated bandw dt : u r. o
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net wor leggERgakrd tnsethardatiorm o grsegpiad dangmidbngfcHeMHZarri ers seen by a

UE. A UE nmay for exanple support nore DL conponent carriers than UL

conponaie £BHHEI T addyeshtbAURpSELtNEEWREK b waNhE GUEash M1y thher gaime
nunber of UL and DL conponent carriers. The current E-UTRAN but also LTE
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base sta gna used for I'S 'purpose conpri se

The current E-UTRAN but also LTE Advanced uses DFTS-OFDM (Discrete Fourier
20  Transform Spread - Orthogonal Frequency Division Multiplex) for modulation in the
UL. DFTS-OFDM is a special kind of FDM (Frequency Division Multiplex) where
different users are assigned different portions of the spectrum. Orthogonality
among different users relies on the time-aligned arrival of the UL signals of the
various users. In current E-UTRAN and LTE Advanced a cyclic prefix is used which
25 relaxes the requirement on timing alignment slightly. Hence, it is sufficient if the
signals are aligned within a fraction of the cyclic prefix. The normal cyclic prefix in
LTE is around S ps; signals from different users should then be aligned within 1 ps

or so.



synchroni zation signals and reference signals. After established downlink

synchroni zation a UE can start to transmt signals in the UL fromthe UE to
t he eNodeBoavioaswEBl defined offset relative to the DL PCEiSEguIoMBs@ver, due
to varyi ng UE-eNodeB di stances anong BEs the synchr oni zation si gnal s arrive

at different tlrre ar t S.Cr eC|f|c sat

each UETSTRYEH en[%e“ gshfnflmrgénf)f?JLE t “as ra“ mlﬁsﬁaa%%sana %%e he

UEs cl aaeibd @édteseﬁxhdﬁBof ate EVETRAN. SSllgﬁbl’sOI’usEdt f@n thisgmalrpess | gornaprdsd hus

al so start, to.transmyt earl their respective signals. requiye .
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pr oces sh REfgleheYradlsndiffoEhstaRded anoalaukalieg @ss biké € the eNb8éRRER ive
eNodeB- UE di vi ded by the speed of Irlyg t. In order to align the arrival
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si gnal a random access si g I's specitical 'y desi gned for
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now st &lalcwmtetiraa;rmm,& thee@mtmcetdiNmie@hHEsdmhﬁedfbyaﬂsmedIoif dgbt arrival

ti mngs. The eNodeB continuously nonitors UL signal arrival timngs and

sends tIi’ln(‘)irIa%r %gvaefpg%ethe arrival times of UL signals from different UEs the eNodeB
measures the arrival times of the different signals relative to a desired arrival time

20  reference and informs the UEs by how much they have to advance/delay their UL

transmission timings (either relative to their UE specific DL timings or to the
current UL transmission timing). This process is called timing alignment procedure
and the command used to notify the UE about the required correction is called

timing advance command.

25 In case of a UE with completely unsynchronized UL timing the UE does not
transmit a regular UL signal but a random access signal. This signal is specifically
designed for unsynchronized UEs. After the eNodeB has determined the required
correction of UL transmit timing it transmits a corresponding timing advance
command to the UE which corrects its UL timing accordingly. After that the UE can

30 now start to transmit regular UL signals which assume aligned arrival timings. The
eNodeB continuously monitors UL signal arrival timings and sends timing advance
commands to maintain a valid UL timing. If a UE is not active in the UL for a long
time or looses UL synchronization for another reason a new random access needs to

be performed to establish a valid UL timing again.



commands to nmaintain a valid UL timng. If a UEis not active in the UL for
a long tinme or |Iooses UL synchronization for another reason a new random
access nexdotonsba3perforned to establish a valid UL ti RCmgE2agaiosery case
of UL carrier aggr egati on all UL sign&dls within a corrponent carrier and/ or

acr oss COﬂtI onen arri nee etimn ned i rder to
ot o st R ARG ek +F UL SR PR & Wi et And] SEL |

i nvent ia@not® cph@i\gudeacmhomruenm daotietr s areea 85 beniming adigaleidg mmresitd eir ntda
teleconnunlcatl n1|n whi ch aggregati on of conponent carriers is
appllednaﬁﬁﬁgn %d object is achieved by means of nethods and
arrangenent s accordlng to the i ndependent clains, and by the enbodi nents
according to the dependent clainms. According to a first aspect of the
present invention, a nethod in a base station (600) for determ ning an
uplgnk transm ssion timng correct%gﬂlf conmuni cation in a

t el comruni cati on systemis provid y&ggyegatlon of conponent carriers is
applied in the tel ecommunication system The nethod conprising receiving a
si gnal Ions athsaeh&mteednuolbjadt domhenprﬁsenarmvmudrr ot Eprtmde equolprtient forAn

arrlvak tine of the.rec Ig gl_ls measur.ed an nbg%_corre%tlon of
the uplTHIEPPEIOEHTHHR! ri%e‘ﬁé | %SC%IH“FHEC%%W%S%WW FEESTEO

det er mofiedmpouehhesmisre i$ hpplwt.hod conpri ses the step of determ ning for
whi ch of the uplink conponent carriers used by the user equipnment the
determned timng correction is valid. Additionally, the nethod conprises
t heost ameobbsenditagdt bBject misngcm@wceq:t;i eflecafyd of ndhetHRisi @Adoarrehigeetts t he
upl i nk conpgnent rrlers the tjmng cor ec ion js,valid for to the user
equi pméiE° dA‘&%&Pd‘i%i’?gmc chcBISRC 517dMas FEEt PBIE T BPESHIRES | #RrHIPEN Bt hod
in a u&@beﬁggmpﬂgﬂﬁsfor deternlnlng an uplink transm ssion timng
correction for comunication in a tel ecomunication systemis provided.
Aggregation of conponent carriers is applied in the tel econmuni cation
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conponent carrier
15 for determmmg an uplink transmission timing correction for communication in a

telecommunication system is provided. Aggregation of component carriers is applied
in the telecommunication system. The method comprising receiving a signal on a
selected uplink component carrier from a user equipment. An arrival time of the
received signal is measured and a timing correction of the uplink transmission
20 timing based on the measured arrival time is determined. Furthermore the method
comprises the step of determining for which of the uplink component carriers used
by the user equipment the determined timing correction is valid. Additionally, the
method comprises the step of sending the timing correction and information on
which of the uplink component carriers the timing correction is valid for to the user

25 equipment.

According to a second aspect of the present invention, a method in a user
equipment for determining an uplink transmission timing correction for
communication in a telecommunication system is provided. Aggregation of
30 component carriers is applied in the telecommunication system. The method
comprises the step of sending a signal on an uplink component carrier to a base
station. Furthermore, a timing correction of the uplink transmission timing and
information on which uplink component carrier the timing correction is valid for is

received from the base station. Thereupon, the method in the user equipment



station. Furthernore, a timng correction of the uplink transm ssion timng
and i nformati on on which uplink conponent carrier the timng correction is
val i d forwD=oreeseised fromthe base station. Thereupon, PCiSEr@EbDlos®74 n t he
user equi prentadjusts the uplink tranSm ssion timng of the conponent
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det er mcoiregtian s uplid e hasadson g8 mihg comeetdaar.r ecti on for conmuni cation in
a tel ecommuni cation systemis provided. Aggregation of conponent carriers
is applied in the tel ecommuni cation system The base station conprises a
recei veccbding @6l tHift) agp &t Piahe Phesens ¢heditash, LpbhK seeivpoie detdaiinirgy from
a user equi t and a unit for neasuring an arfival tinme of the received
si gnal .a“rﬁ’eggeggie LERRSBAS PR He U iTHe 19pdeS A1 ORi Eorr SPTREYRPAF AT 47 @i ng
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user ed@dpAeriitifer ampaskrigedan mrfiNal HEweokthsn ressiveacignal- dgia base satian
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transm ssi on tlﬂlng correction for communication in a tel econmuni cati on

syst emtrangsrigviogeming qrasgat o ihe measysoh ertivehiime pgdi ©r nitireming fehe
tel econgpip, %@%?ﬂ BURI®Bpo Elt %aﬁfier%q}&eafﬂg;ﬂfhecﬁé”e?ré ent BNt hgled OF
sendlng a Sl gna gn an U&fln conponent carrier to a base stati on.
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upl i nk conponent carrier the timng correction s valid for Priom the ase
st dbi orvorgdtipniipmalid Yor ta thaiusef eruaderstt is mgrtprésedphi thk Hasassatiagsi on ti m ng
of the conponent carrier the timng correction is valid for based on the
timng correction is conprised in the user equi pnent. An advant age of
enbodi Meniosdiodg ther fimesandspantesit ilon presdritainemgyonpr avide aqpassett [foty to
use onldy one timng correction f t _carriers sr{nagle UL
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cor r ecttelebommunication system is provided. Aggregation of component carriers is applied

20  in the telecommunication system. The user equipment comprises a transmitter for
sending a signal on an uplink component carrier to a base station. Moreover, the
user equipment includes a receiver for receiving a timing correction of the uplink
transmission timing and information on which uplink component carrier the timing
correction is valid for from the base station. Additionally, a unit for adjusting the

25 uplink transmission timing of the component carrier the timing correction is valid

for based on the timing correction is comprised in the user equipment.

An advantage of embodiments of the present invention is that they provide a
possibility to use only one timing correction for all component carriers, e.g. a single
30 UL timing advance command, when possible and reverts back to a timing correction
for each component carrier, e.g. multiple UL timing advance commands, only if

required.

Another advantage of embodiments of the present invention is that they reduce the

35 signal overhead in the telecommunication system.



for each conponent carrier, e.g. nmultiple UL timng advance commands, only
if required. Another advantage of enbodi nents of the present invention is
t hat t heywoeduc¢esiiiBe signal overhead in the tel econmuni earisSeaispsteem Yet
anot her advant age of enbodinents of the present invention is that the
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of the pres invention will becane apparent when readin %%h follo
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THE DRAVWANGDehotadidiel t er understanding, reference is made to the follomﬁng
drawi ngs and preferred enbodi nents of the invention. Figure 1 depict
schematically a tel ecommunicati on system wherein enbodi mrents of the

pr esenmdrmneﬂbaoanf@gesb@qa W@A@m@t&%mﬁé@uﬁ@qt%aoﬂ thpr&heaw idiEhgbRNAYII
exanpl es of carrier gr egati.on. ure. 3 is a schematic bl ock dla%ram

i |1 ust PSCPAY %praerﬁ%d’f fe%ﬁmgﬁéle PEewHIE atAld SRS H CABIMRICHAM ng
refereQ@g§t@ggnﬁﬁﬁgged to each other. Figure 4 is a schematic bl ock di agram
illustrating an enbodi nent of the present invention wherein the DL tim ng
references are not related to each other. Figure 5a and 5b are flowcharts

of 1phe nmet hod accor di ngREFANESORAAORNGF @LE DRAWRERNt | nvention perfornmed
in the base station and the user equi pnent, respectively. Figure 6 is a

schematic bl ock diagramillustrating a base station according to an
enbodi HosE Rattarfpmndsretsading, pelermncsis nadgurdhy following diavrings @ngl refersidagr am

i1 ust raidJagman 4SS thEShicpBAL according to an enbodi ment of the present
i nvention. DETAILED DESCRIPTION In the foll ow ng description, for purposes

of explanation and not limtation, specific details are set forth, such as
parti cUiigrestqapist sshamaticaliys teljogRuM RGP SBRisMs vdifgein embodiments of

the present invention may be implemented.
15 Figure 2a to 2c¢ show different examples of carrier aggregation.

Figure 3 is a schematic block diagram illustrating an embodiment of the present

invention wherein the DL timing references are related to each other.

Figure 4 is a schematic block diagram illustrating an embodiment of the present

invention wherein the DL timing references are not related to each other.

20  Figure 5a and Sb are flowcharts of the method according to an embodiment of the

present invention performed in the base station and the user equipment, respectively.

Figure 6 is a schematic block diagram illustrating a base station according to an

embodiment of the present invention.

Figure 7 is a schematic block diagram illustrating a user equipment according to an

25 embodiment of the present invention.

DETAILED DESCRIPTION
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

30 device configurations in order to provide a thorough understanding of the present



device configurations in order to provide a thorough understandi ng of the

presentinvention. It will be apparent to one skilled in the art that the
present iwoentoiBmigay be practised in other enbodi nent spPChsE2depsr6r4 from
these specific details. In the drawin@s, |ike reference signs refer to like
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enbodi meft/r OfisihBeah NYBPlidMdrAIPeEiES Clrltbadtéd érdiﬁ‘ﬂgkgié)i. ng @aneng wontext
inrelation to an E-UTRAN. It should though be noted that the invention and
its exSmprefgtednthsdi Waitt shensiirzensg dnpentigipls emayilytdescribpdea e fozay of

acqess AEHMAEKhd B ENNRIATESRSL A Ph1s6 WPARBPLIRaN 4 BbSputeABRIdE/h I N a
t el ecommuni cati on systemin which aggregation of UL conponént carriers is

appli edeQIdIllCEJI_%SsWQHaEFSs aygstem a%mf}b%i@@r@ C@&?I_?Litéf AREGHOT a%l”_#b%_f%@ﬁ@ﬂguous
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The arriva of two or r

ort hogonality. tine of ‘ e UL conponent carriers at the
base strapgeems thatrhhy eatfetnipetfhactiormdisclostdmerdini ng of each respective UL

carrier as well as the propagation delay experienced by each UL signal.
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det er M A8% a];c%ress networks in which aggregation of component carriers is applied.

In a telecommunication system in which aggregation of UL component carriers is
20 applied all UL signals within a component carrier and/or across contiguous

component carriers need to be timing aligned in order to maintain orthogonality.

The arrival time of two or more UL component carriers at the base station is
influenced by the transmission timing of each respective UL carrier as well as the
propagation delay experienced by each UL signal. However in most cases, the
25 arrival time of the UL component carrier is mainly determined by the transmission

timing.

According to the basic concept of the present invention, the base station receives a
signal from a user equipment on an UL component carrier and measures the arrival
30 time of the signal. A timing correction of the UL transmission timing based on the
arrival time of the signal is determined. Thereupon the base station determines for
which of the uplink component carriers used by the user equipment the timing

correction is valid. The timing correction and the validity information is sent to the



whi ch of the uplink conponent carriers used by the user equipnment the
timng correction is valid. The timng correction and the validity

i nfornmat WO 208/15&218 t 0 t heuser equi pnent. The user equi peESE2@djossrs t he UL
transnission timng for each UL conpoBent carrier the tining correction is
valid for. nessag carr the 'nEPrW?H%PQPgﬁ%. Nl ch. ntnnn nent
carrlerﬁfhgqpﬁhlﬁg corr PES dean 6 e ﬁﬁ ndependent®essage
or it dan@ﬁpSﬁﬂmt&ngetﬂaﬁUmmhgcbhechbﬂhmgammﬂﬂectIOn. An i ndependent
signalling of validity information can for exanple be signalled via RRC
(Radi o Resource Control) signalling or MAC (Medi a Access Control) contro
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user equi pnent. I.n one enbodi nent of the present invention the UL conponent

carri er¥amlg bsysignalled vig, Rﬁn@%ﬁdla&esaeg%Paflérelwgﬁa%{lrkgo%%{%h €18 ng

ref er enc ess ansh truscsteul didiavatd.ne aBinkdd HeaRapt tealrkinRdb ot fignshoul d
have the same UL receive timng, one timng advance conmand i s suff|0|ent
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DL timng references. The UL transmt timngs and thus also th
recei vanY§HioR ShoutiningaRasT¢¢iéons e nielnat itBREIE pvancsaetmeranst thth HeerDL
timng, Pﬁhﬁﬁg&pes Figure 3 shows a user equipment 30 which is configured
with a first DL conponent carrier 3 1 and a second DL conmponent carrier 32
and a first UL conponent carrier 33 and a second conponent carrier 34. Both
the first and the second UL conponent carrier 33, 34 derive their UL
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used by the user equipment. The same also applies if they use different — but well
defined with respect to each other — DL timing references. The UL transmit timings
20  and thus also the UL receive timings will have the same relationship to each other
as the DL timing references. Figure 3 shows a user equipment 30 which is
configured with a first DL component carrier 31 and a second DL component carrier
32 and a first UL component carrier 33 and a second component carrier 34. Both
the first and the second UL component carrier 33, 34 derive their UL transmission

25 timings from the first DL component carrier 31. Thus, only one timing advance

command TA is needed.

A common DL timing reference could be for example the synchronization signal or
the reference signals of one DL component carrier. Another example of a common
DL timing reference could be synchronization signals on different component
30 carriers if they are synchronized. DL timing references that are not the same but
anyway share a well defined relation with each other could be synchronization
signals on DL component carriers where the transmit timings are not the same but

have a clearly defined offset relative to each other.



anyway share a well defined relation with each other could be

synchroni zati on signals on DL conponent carriers where the transmt tim ngs
are not tweesys1i1at have a clearly defined of fset rel aPCYSER@OOEM

ot her.In anot her enbodi ment of the preésent invention the DL tim ng
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r.el at ed . ur
30 whi Oh TTEn ARG ERRRF bR PRSPPI i Bl P iR RS SR

a second DL
conponesltatehts eath dtheanBigmre 4 sldovidh aaoepegeiimedr40 ethiddis ¢dnfigarédiktitier
confi gur

dwith a first UL. conponent ier 44 and a.second ,conpo t
carri of Uit i SOBPORFRE FRTTISEAar Bnie OBl P hSOMROSERbEaRighinaRe LAIFI L 4 1
i s not coalpiredt cardidred it tis lf(iumgleﬂ‘ e&ﬁ;@n@a with tahferst uTe dorﬁboﬁeﬂ?@megatr Qarrier
43. _In order to quarantee clear, ined UL receive timngs for, bo UL
conﬁoné‘ﬁ’t gayrsrere sCC?rHHPGFElhﬁF‘“EBEXt‘fd% hgeg‘%éh‘@é“%or RRAse 1Ar thea &ps g}“
conponeRingodcht &larBEe AeWIinGedelatéliso tHeDl tistindlreapRON@Ntthe aghite D144
derives its UL transmssion timng fromthe first DL conponent carrier 4 1

and t hECBRIBEEL GRT e nponEherded o) Braragtefesleady defiged Uk reerdys H81B8S (i ng

from t hthhit dofboneAPERRMrsGAHVI@hal4OL tIHAS ad R MSVmMAAUIRTBALakgCal ves a
first timng advance conmmand TAi and a second tim ng advance conmand TAZ2.
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dupl ex (TDD) conmponent carriers with different DL and UL all ocations across
them Someomon PRriicafniletioes iby &l yrarsmissionniimgngl frgrethoithird DL
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t hat each of the TDD conponent carrier an set their DL timng references
i ndi vi deaithgnd (hde and Pposcingl emig ddvane @mmaddUiAzal | ocati ons indi vidual UL
receive timngs are required making individual UL tim ng advance comrands
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i nvention.” Aggregation of conponent carriers is applied in the

t el ecomutiagsmitarsyst tpicdlly amshepligled whdn beighbstiag oD M¥e ianssittess gnal
ona 4, mitigate interference it is necessary that each of the TDD component carriers can
set their DL timing references individually. Due to possible different DL and UL
20  allocations individual UL receive timings are required making individual UL timing

advance commands necessary.

In the following the above embodiments will be further explained with reference to

figures Sa-b, 6 and 7.

25 Figure 5a is a flowchart of a method in a base station (BS) for determining an
uplink transmission timing correction for communication in a telecommunication
system of the present invention. Aggregation of component carriers is applied in the
telecommunication system. In a step 50, the base station receives a signal on a
selected uplink component carrier of several aggregated component carriers from a

30 user equipment. Next, the base station measures an arrival time of the received
signal in a step 51. Thereupon, in a step 52, the base station determines a timing
correction of the uplink transmission, i.e. the timing correction that is to be applied
on the uplink transmissions from the UE, based on the measured arrival time. In
next step 53, the validity of the timing correction is determined. That is, it is

35 determined for which of the uplink component carriers used by the user equipment



sel ected uplink conponent carrier of several aggregated conponent carriers
froma user equipnent. Next, the base station neasures an arrival tine of

the receiwedonvgmaB in a step 51. Thereupon, in a step PRI/SER@olosmes st ati on
determnes a timng correction of thelouplink transm ssion, i.e. the timng

correctjon, that.is, to be applied on the .uplink transm ssions from.t he, UE,
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on a downlink timng reference associated with the respective uplink
component carrier used by the user equipnen{. In._a step 54, etimn
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validity information is typically signalled as I\/ACF)contrqI el ement bu

ot her siogredtiamis sahdrfes cavdd hys siopreavidl REG signalisrgeor bl iMgtcattrehe
present.d pventi pn the;tdiqm.p r i [ epthih Lo apggyi/PMand
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coul d be a synchroni zation signal or reference signal of one of the

downl i nk conmponent carrier used by the user equi pnent. |In another

enbodi rfeninenemdotiireepwhe ititkirtg comecticet evehtbe desatniattddovwd haldd cangonent

carrier ils not thoe Same rt%yet k‘aﬁ}?a vverlel Fee%i ned Orelna%t(i:aonievm th 1Ichehdovg{nl i nk
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associated downlink timing reference aligned with the downlink timing reference
20  associated with the selected uplink component carrier. In such a case the downlink
timing reference could be a synchronization signal or reference signal of one of the

downlink component carrier used by the user equipment.

In another embodiment were the downlink timing reference associated with a
25 component carrier is not the same but has a well defined relation with the downlink
timing reference associated with the selected component carrier, the timing
correction could be determined to be valid for said uplink component carrier. That
is, the timing correction is determined to be valid for all uplink component carriers
which have an associated downlink timing reference with a defined offset relative to
30 the downlink timing reference associated with the selected uplink component
carrier on which the signal is received from the user equipment in step 50. In this
case, the downlink timing references could be synchronization signals or reference

signals on different downlink component carriers.

35 It should be pointed out that the validity information, i.e. the validity of the timing

correction, is in one embodiment of the present invention determined during setup



correction could be determined to be valid for said uplink conponent
carrier. That is, the timng correction is determned to be valid for all
upl i nk cowpanmntsizarri ers whi ch have an associ at ed downPCHISERG 100510574
reference with a defined offset rel atilve to the downlink ti rring reference
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enbodi nent of the present invention determ ned during setupof the base
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UE. Thusterpigedihy ty ke datirarroydd behased Oéytkt%@eaa%@dstrat\raéﬁl%%ef thoe

baggd QBcdi& SBASHESE t1RE amxaah ttdlért%efetertc@e recei ved signal and the arrival
time reference.” Figure 5b is a flowhart of a method in a user equi pnent

for determ ning an uplink transm ssion timng correction for commrunication
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t he i nfuplink canpomemidaihiec o areng correction is valid for in a step 56. As mention
20  previously, this step could be executed in different ways. A message carrying the
information for which UL component carrier the timing correction is valid can either

be an independent message or it can be received together with the timing
correction. An independent signalling of the information on which component

carrier the timing correction is valid for could be done with RRC signaling or with

25 MAC control elements. A combined message carrying both timing correction and
validity information is typically received as MAC control element but other
signalling schemes are possible as well. In one embodiment the timing correction is

received by the user equipment in a timing advance command.

30 In another embodiment when the component carriers are time division duplex
carriers with different downlink or uplink allocations across the carriers, the timing

correction is determined to be valid for only the selected component carrier.

Schematically illustrated in figure 6 and according to embodiments described
35 above, the base station 600 comprises a receiver 620 for receiving a signal on a

selected uplink component carrier from a user equipment and a unit for measuring



carrier the timng correction is valid for could be done with RRC signaling
or with MAC control elenents. A conbined nessage carrying both timng
correcti onOoant/MadBdity information is typically recei vedT&E2MAQS®ENE I O

el ement but other signalling schenes ®&re possible as well. In one

enbodi t the.timn rrection i.s received by the us equi pnent.in a
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val i d FBIESHFY 3 HEPldEnE EPdd ok SRISSREREIRF el OBkl ME SPRYORFIust r at ed i n
figure cdaraag waeeddsydiigusa @ﬁ?@dlbﬁﬁﬂiéd&%ﬁ@md&tiinﬂ;b@%@nreléﬂﬂﬁq md idlst aL i on 600
conpri ses recei ver. 62 or receiving a signal on a selected upl.in
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ar r i valcotie@BoR fanldhia féreefioteen sitgeibf thd uplifik RempPoRRRf tSeferdithé G@aghgone unit
for determning 640 a timng correction of the uplink transm ssion timng

based &RTICREORBS ¥R Praerthgatset CHBIRIRG Y or determining for which of the
upl ink conponent carriers used by the user equipnment the determined timng
correction is valid. Finally, a transmtter 650 is conprised in the base

st at i orpchsmadisaly wiustrted iinifigpreof rad Eicerrding to ambeaines dascbréh of the
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station an receiver 730 receiving a timng correction of the uplink
t r ans mvesich mpling eagnperteritreorienthicoimaong phirettiorpls vedidclompeome e base i er t he
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It sho%hgeggogoted that the units illustrated in figure 6 and 7,
respectively, could be inplenented as a single unit or be divided into
several units. The units nmay be inplenented by physical or logical entities

such as, processing gi.rcuits 6.10, 710 usi sof t ware functi.oning i
conj undt PRI T d<firbEt Hidutici iy disiaadinige HRA%, SOl T8obid be
implemented as a single unit or be divided into several units. The units may be
20 implemented by physical or logical entities such as processing circuits 610, 710
using software functioning in conjunction with a programmed microprocessor or a

general purpose computer, and/or using an application specific circuit (ASIC).

The present invention is not limited to the above-described preferred embodiments.
Various alternatives, modifications and equivalents may be used. Therefore, the
25 above embodiments should not be taken as limiting the scope of the invention,

which is defined by the appending claims.



general purpose conmputer, and /or using an application specific circuit
(ASIC). The present inventionis not limted to the above-descri bed
pr ef er r edwornthoxdismanat s. Vari ous alternatives, nodificati eas/SeEadoespsival ent s
may be used. Therefore, the above enb@di nents should not be taken a s
limting the scope of the invention, which is defined by the appendi ng
clainms. CLAIM5S 1. A nethod in a base station (600) for determ ning an uplink
transm ssion timng correction for ChAMMAI cation in a tel ecomunication
systemin which aggregati on of conmponent carriers is applied, the method
conprising - receiving (50) a signal on a selected uplink conponent carrier
from a wugemedtsd iR Masé §8Hon EOTR asWdtEgniPdg aam@ink dahshigsootiniihg
recei ved signal, - detennininghéSéé a tintqg.correction of the upljnk
t r ans mcQEiESHOR I FRBRNHERET s GNFBHIGFHY, §YStEMLE, Whichasgrigatliny (53)
for whisgRoipohBat bdiriddk i€ 9PPRRERhe GMthb@IcOnifiaEndy the user equipnent the
determned timng correction is valid, - sendin% (54) the timng correction
and i nf-dﬁﬁ%tvlingr@ahamr@ﬁ opfa sqlectad unkie CRaFiFT BPE £ ST | i ng
correctdgaiprhénv@loofl for to the user equipnent. 2. The nethod according to
claim1l1, wherein the determ nation for which of the uplink conponent
car ri ernedBIHE BliirRedVRhiiny dhede¢sivgd pignghl id i s based on a downlink
timpng rekEnenGss &35 Acidtdcrl Bidd6r fHRSBARTH MBnYRliddikn CRMBENRRLI Gar i er.
3. The nethod according to claim2, wherein the timng correction is
det er nitheaneasuped aatival tiee, t he upl i nk conmponent carrier which has an
associ at Al i r i i : ggyﬂ§' .M ng
referené%gggg%@%%gggmafk QPﬁgnggﬁggﬁgﬂ&%gﬁﬁﬂﬁﬂ%%ﬁg%ﬁiﬁt carpﬁng&ZT The
met hod equinditndnet deteimined3imiggeeairectianeisd@lidl i nk tinming reference is a
synchronj I L . : I i onent
carri er b A Bl L BRI A Blas o R BL I BRIECTCT, et on
i s ldet eomprednt catyécredhe dinfiioig doneectiphiiskalid figrotoetite weer eiqeipmbmtch has an
associated downlink timng reference with a defined offset relative to the
downlink timng reference associ ated

2. The method according to claim 1, wherein the determination for which of the

uplink component carriers the determined timing correction is valid is based on a

downlink timing reference associated with the respective uplink component carrier.

20
3. The method according to claim 2, wherein the timing correction is determined to
be valid for the uplink component carrier which has an associated downlink timing
reference aligned with the downlink timing reference associated with the selected
uplink component carrier.

25

4. The method according to claim 3, wherein the downlink timing reference is a

synchronization signal or reference signal of one downlink component carrier.

5. The method according to claim 2, wherein the timing correction is determined to
30  be valid for the uplink component carrier which has an associated downlink timing
reference with a defined offset relative to the downlink timing reference associated

with the selected uplink component carrier.

6. The method according to claim 3 or 5, wherein the downlink timing references
35 are synchronization signals or reference signals on different downlink component

carriers.



with the selected uplink conponent carrier. 6. The nmethod according to
claim3 or 5, wherein the downlink timng references are synchroni zation

si gnal s owonefeersezige si gnals on different downlink conp@QesE2@a0sices s. 7.
The met hod according to claim1, wher®in the timng correction is
determned to be valid for only the sel ected conponent carrier when the
conponent carriers are tinme division duplex carriers with different

downl i nk Tiie mapiHodkacbldiagtto eitimaty whsrdimehe sinting fcorre8tiod he daeitmdtedocor di ng
to any of clains o 7, wherein information on_ which conponent carrier the
t§ g PEGTAEIPT BAT; 18,350 GomPehEafr st S th s R GBI PTG The

met hod tafi€ anvdsing dupl@nyar@fers kwatBifferért downWiat 6 Oplink RIIGBALiGHs &krovki ch
conmponent carrier the timng correction is valid for is signalled with MAC
contr ol ECBMHHSs. 10. The method according to any of claims 1 to 9, wherein
the timng correction is sent in a timng advance command. 11. The net hod
according to any of clains 1 to 7, wherein a nessage conprising both the
tining ch'lhteéEF‘iW a6earHRL P ReY AFlamswhie K, Whereir Iormagion iy carriers
the ti ohthorRht 88tridNthkSiMAld &hrt@itionSisSant HPid dhissREd SRURROBIMn i, RRC or
MAC control elements. 12. The nethod according to any of clains 1 to 11,
wherein determning the timng correction of the uplink transm ssion timng

'S 18l S hesed-QddBEdihgab ahlyBt AGHR PRE?; whireif iARMARGOChLAWKRS
equi pnent (700) for determining an uplink transm ssion timng correction

for coretoegnt 6ArTiay tettenieorarientioat isyrlidyer snsippaligd withaddg tfdn of
conponepd cakriers is applied, the nmethod conprising - sending (55) a
signal on an uplink conponent carrier to a base station (600), - receivVing
(56) atimng correction of the uplink transm ssion timng and information

whi Li i ti o et an _ :
The. basd: dPe T HbRERRTbe ey Sl Al L PR OPARTRS SR PPioelshdt (e
corponesnt taartiremg diyapiceicngimand.

11. The method according to any of claims 1 to 7, wherein a message comprising
both the timing correction and information on which of the uplink component
carriers the timing correction is valid for is sent to the user equipment via RRC or

20 MAC control elements.

12. The method according to any of claims 1 to 11, wherein determining the timing
correction of the uplink transmission timing is also based on an arrival time
reference.

25
13. A method in a user equipment (700) for determining an uplink transmission
timing correction for communication in a telecommunication system in which
aggregation of component carriers is applied, the method comprising
- sending (55) a signal on an uplink component carrier to a base station (600),

30 - receiving (56) a timing correction of the uplink transmission timing and
information on which uplink component carrier the timing correction is valid for
from the base station,

- adjusting (57) the uplink transmission timing of the component carrier the timing
correction is valid for based on the timing correction.
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correction is valid for based on the timng correction.14. The net hod
according to claim 13, wherein informati on on which conponent carrier the
ti mng cowpeotvdmids valid for is configured via RRC si @0aISE2g0/040674 The
met hod according to claim13, whereintsi nf ormati on on whi ch conponent

carri er At t| mng corr (r:ltl Onle{rsn Y2 wﬁl for lrilo aﬁng ed %tcomNAC crt)ntrol
eIerrents M ACREUE LR 6t I'ng " to %Ialmsﬁ oW erelrp(frhetlmng
Cor r ectcaofet ﬂqertemMg/e@kreaum tsi validlgfoa iy edrefirunedwinRRClsign dlivgg. et hod
according to claim 13, wherein a nessage conprising both the timng
correction and informati on on which of the uplink conponent carriers the
timng 1C50H}1'1%th:‘@i¢di gecvadihg '&% @laiinS13 eekéneadidfbanntibe ohaﬁlelcﬁt@'&ﬂl]@ﬁie‘ﬂtfi REC or
MAC_contraq enents. 18. ase st t| on, r erm an up In
trans mcé‘EWl%rn%ﬁ e YT Feian ’c?n"afhé’r }(T?ﬁ%f% “6% M%‘%;C‘ffbtr‘gz\cfg%ﬁﬁ‘ﬁ Scati on
systemin which aggregation of corrponent carriers is applied, the base

station conprises a receiver (620) for receiving a gnal on a selected
upl i nk 'CorpsTBRtoOdACPEFNE B HAMISET (v BhETHD ?%Gymn& CARiCEPBAS neasuri ng

(630) aBc@vdd Mah tihitR Lfvahbech@edned signal, a unit for determ ning (640)
a timng correction of the uplink transm ssion tinng based on the neasured

arrival time, and for determ ning for which of the uplink conponent

canpi ens, 4$ednbhoihecHagh leéla{?ﬂﬁ‘é &H@reﬂ%%é@é&%@ cBh{Br&%g%trHeﬁ{é on is
valid, atransmtter (650) for send he timng correction and

i nf or méinigg eorreioaranst infermaiion aR Vé@ﬁb@rﬁém UpHAK P arieat CAierg therrect i on
I's val iy cotrpecg%% ﬁ%ﬁd%&#k%@&% ﬁiﬁ?@b%e up%ﬂtd&@awspmd‘g to claim

18, vvherel the determnation for conponent carriers

t he detcentriohelmdntbng correction is vaI idis based on the downlink tinming
reference associated with the respective UL conponent carrier. 20. The base
station according to claim19, wherein the timng correction is determ ned
t o Ibe & iAdbdserstatien yph@)rfker detrrporieimz aganpliek twhischiskias tamiresgocédioad

gg\é\’gl:: ggle(r {ijo n}mgncaetloer{ ang?elgé:(i) qgm\c’:\étlign gysecegl in anré:lﬁ éég%é‘ 1orne(];te rence
component carriers is applied, the base station comprises

a receiver (620) for receiving a signal on a selected uplink component
carrier from a user equipment (700),

20 a unit for measuring (630) an arrival time of the received signal,

a unit for determining (640) a timing correction of the uplink
transmission timing based on the measured arrival time, and for determining for
which of the uplink component carriers used by the user equipment the determined
timing correction is valid,

25 a transmitter (650) for sending the timing correction and information on

which of the uplink component carriers the timing correction is valid for to the user

equipment.

19. The base station according to claim 18, wherein the determination for which of
30 the uplink component carriers the determined timing correction is valid is based on

the downlink timing reference associated with the respective UL component carrier.

20. The base station according to claim 19, wherein the timing correction is
determined to be valid for the uplink component carrier which has an associated
35 downlink timing reference aligned with the downlink timing reference associated

with the selected uplink component carrier.



with the selected uplink conponent carrier.2 1. The base station according
to claim 20, wherein the downlink timng reference is a synchronization

si gnal orwoebsryemae si gnal of one downlink conponent caPCI&8E20188506The base
station according to claim19, wherei® the timng correction is determ ned
to be valid for the uplink conponent carrier which has an associ ated
downlink timng reference with a defined offset relative to the downlink

ti m ng 2lefMekednce sasts@ac hatading toclhine 26eheetrad thpldonklisdknponentefeanceer . 23.

The base statjon .accordi ng to %I aim 201_%15 32 \a/nerﬁi g t he downlink timng

r ef er ent 8SYAF BT UYAEHFbREDAL PO RasE sl of @reRRBE K YRRV BH BT ¥ er ent
downl i nk conponent carriers. 24. The base station according to claim 18,
wherein t timng correction is determned to be valid for only the

sel éct g@& ISR PPerdifitetl? TRk dSnPONERR RS HTEICARFEHONHE” di vi si on
dupl ex dedérinhifed t¥ibeRadiifthetiantipBeiebinponeht bitridtkviathotatd0BSsREt68s t he
carriers. 25. The base station according to_any of clains 18 tqQ 24, wherein

i nf or mEOMEHITSN IR FelEisTRse MeHt 2clelippd ofiRlerd ity Bsrdeetlintntimingal i d for
i's confrb@uéRdt ¥dsdcRttd Fithndlel bctdPuplifR BasRnshath@eraccording to any of
clains 18 to 24, wherein information on which conponent carrier the timng

correction is valid for is signalled with MAC control elenents. 27. The
bagg st meR REEQtEHINY abQraMe &f cl8R M1 tohdBin W&&bﬂliﬁl@%rﬁihg‘_ ng
correction is sent in a timng advance comuand. 28. The base station

accor dirpfgrercearmye synehmvigation signals oristarence signeksuydifiestrdasymintbot h t he
timng earseehi @83and i nformation on which of the uplink conmponent carriers
the timng correction is valid for is sent to the user equipnment via RRC or
MAC control elenents.29. The base station according to any of clains 18 to

28, wheyeimn t ti . i O h | 1SSl timng is also
pased o AncilSe il aCOUHEE (A afh 1B R e AR TR E R by
detlér mdetergniand ap benkelit fangniysthieaseldcierd agmponemictdroinr fdrencidwemenigatendn i n a

carriers arc tm 1S101N duplex carr. 1 iiferent downlink or uplin
tel ecomrunl Gatl. Qi 8 ¥eh&Th! dL M €0 B99LEARLIR ent downlink or uplink

allocations across the carriers.

20  25. The base station according to any of claims 18 to 24, wherein information on
which component carrier the timing correction is valid for is configured via RRC

signaling.

26. The base station according to any of claims 18 to 24, wherein information on
25  which component carrier the timing correction is valid for is signalled with MAC

control elements.

27. The base station according to any of claims 18 to 26, wherein the timing
correction is sent in a timing advance command.

30
28. The base station according to any of claims 18 to 24, wherein a message
comprising both the timing correction and information on which of the uplink
component carriers the timing correction is valid for is sent to the user equipment

via RRC or MAC control elements.
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of conponent carriers is applied, the user equi pnent conprises a
transmtter (720) for sending a signal on an uplink conponent carrier to a
base st atworo(06B3D13 a receiver (730) for receiving a ti rCm$EC@OO8BY4 on oOf
the uplink transm ssion timng and infor rrati on on whi ch uplink conmponent
carrier, t|m correcti.on is val for base statlon a unit
for adj%?st}%ﬁ(fa(s'? tl?rhgc‘ﬁ)ﬁfi r}ﬁ<t %%%ﬁra% ellnhtél ent carrier
t he ti rongction fo€échd aplink tialdrilistioh mgeghsoa"lsé Ibaséd o 2@ mfvraemna)n 3 1. The
user egu{ E;rrent according to claim 30, wherein information on which
conponeht™TdtTier the tining correction is valid for is configured via RRC
signaling. 32. The user equipnent according to cI ai m 30, wherein

|nf i on on whi.ch co nt _carrjer thetl correction is valid for
.S?Q IAeHS%etWIWE@D gr deterrapiag agupl f éml%%\%ﬁl &%ﬁg according to

C| ai ms 3Prekfion Zor YABARIMcAth 1d AitgcEHAM BHE M h bPstERCIRI WBIRh dbgReddtiOnNY
advance commnd 34. The user q[w pnment according to claim 30, erein a

messag®! CBMPOPSPhE BT R it ABPEGhithe Uesr F%Wta?ﬁmr#ﬁeér mation on which of
the uplink compengahsmitéd @09) tdresehldi %ﬂl 8atdPlplifk V8idpdnEAl chiSier
received fromthe base stati on vi a or C control elenents.

to a base station (600),

10 a receiver (730) for receiving a timing correction of the uplink
transmission timing and information on which uplink component carrier the timing
correction is valid for from the base station,
a unit for adjusting (740) the uplink transmission timing of the

component carrier the timing correction is valid for based on the timing correction.

15

31. The user equipment according to claim 30, wherein information on which

component carrier the timing correction is valid for is configured via RRC signaling.

20  32. The user equipment according to claim 30, wherein information on which
component carrier the timing correction is valid for is signalled with MAC control

elements.

33. The user equipment according to claims 30 to 32, wherein the timing correction

25 isreceived in a timing advance command.

34. The user equipment according to claim 30, wherein a message comprising both
the timing correction and information on which of the uplink component carriers
the timing correction is valid for is received from the base station via RRC or MAC

30 control elements.



