1 METHODS AND DEVI CES FOR COVMUNI CATI NG OVER A RADI O CHANNEL TECHNI CAL

FI ELD The invention relates to nethods and communi cation devices in a
comuni cations network, in particular, for transmtting/receiving data on a
radi o channel. 5 BACKGROUND In nodern cellular radio systens, the radio
network has a strict control on the behayior of a user equipnent. Uplink
transm ssion paraneters |ike frequency, timng, and power are regul ated via
downl i nk control signaling froma base station to the user equipnent, UE

10 At power-on or after a long standby time, the UE is not synchronized in

the uplink. y&%%%o%\w@sFbﬂ@@rﬁ@uﬁmluebumnmnq CsirAgNELs an upl i nk

frequency an ower estimate. However, a timng estimate is difficult to
make since the round- trIB propagati on del ay between the base station and
the UE is unlzfﬁ&wc@o &4Bn if UE uplink timng is 15 synchronized to the
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station can estimate the timng msalignnment of the UE uplink and send a
correction nmessage. During the RA, uplink paraneters like timng and power
are not very gosuagbenpThi s poses extra 20 chal |l enges to the di nensioni ng
of a RA procedure. Usually, a Physical Random Access Channel ( PRACH) g
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between the base station and the UE is unknown. So even if UE uplink timing is
15 synchronized to the downiink, it may arrive too late at the base station receiver because of
the propagation delays. Therefore, before commencing traffic, the UE has to carry out a
Random Access (RA) procedure to the network. After the RA, base station ¢an estimate
the timing misalignment of the UE uplink and send a correction message. During the RA,
uplink parameters like timing and power are not very accurate. This poses extra

20 challenges to the dimensioning of a RA procedure.

Usually, a Physical Random Access Channel (PRACH) is provided for the UE to request
access to the network. An access burst is used which contains a preamble with a specific
sequence with good autocorrelation properties. The PRACH can be orthogonal to the

25 traffic channels. For example, in GSM a special PRACH slot is defined.

Because multiple UEs may request access at the same time, collisions may occur
between requesting UEs. Therefore, multiple RA preambles have been defined for
Evolved UTRAN (E-UTRAN), also called for LTE, Long Term Evolution. A UE performing
30 RA picks randomly a preamble out of a pootl and transmits it. The preamble represents a
random UE 1D which is used by the base station when granting the UE access to the
network. The base station receiver may resolve RA attempis performed with different

preambles and send a response message to each UE using the corresponding random



networ k. The base station receiver may resolve RA attenpts perfornmed with
different preanbles and send a response nessage to each UE using the
corresponding random 2 UE IDs. In case that nultiple UEs sinultaneously
use the sanme preanble a collision occurs and nost likely the RA attenpts
are not successful since the base station cannot distinguish between the
two users with a different randomUE ID. In LIE, E-UTRAN, sixty four
preambl es are provided in each cell. Preanbles assigned to adjacent cells
are 5 typi Ca}-ééPbd fferent to insure that a RAin one cell does not trigger
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20
Not only the length of the basic cyctic shift should be larger than the maximum round trip
time plus delay spread, also the cyclic prefix and the guard period — which account for the
timing uncertainty in unsynchronized RA ~ should be larger than the maximum round trip
time plus defay spread. LTE FDD, Frequency Division Duplex, currently defines four
25 different RA preambie formats with three different cyclic prefix/guard period length
supporting cell sizes of 15 km, 30 km, and 100 km.

The ceil size that is supported with a certain RA configuration is therefore limited by
1) the length of the cyclic prefix/guard period and
30 2) the length of the basic cyclic shift.

In addition to these limitations of course also received energy is crucial, some of the RA

preamble formats are therefore longer to increase the energy received in the base station.



30 2) the length of the basic cyclic shift. In addition to these
limtations of course also received energy is crucial, sone of the RA
preanble formats are therefore longer to increase the energy received in
the base station. 3 Currently only one set of basic cyclic shift

| engt hs/ val ues is defined, independent which cyclic prefix/guard period or
RA preanble format is used. For exanple, a preanble format with 100 pa
cyclic prefix/guard period supports cell sizes up to 15 km In this case
all basic cyclic shift lengths that support |arger cell sizes cannot be
efficiently used since a 5 supported cell size Is limted by the cyclic
prefix and/or the size of the guard tinme and a basic cyclic shift that Is
| onger than the cyclic prefix is an unne@essary over dinensioning. "RACH
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This is achieved By AL cfalfm s 76,10 and (T .
Embodiments relate to a method In a second communication device for iransmitting data
on a radio channel, The method comprises the steps of determining a first preamble
format to be used in a cell of the second communlcation device and detemiining & basic
15 oyelic shift value from a set of basic cyclic shift values, The setis selected based on the
preambta format, The mathod further comprises the step of transmilling data comprising
indication of the delermined first preamble format and a baslc cyclic shift value polnter
indicating the basic cyctic shift value in tha set of baslc cyclic shift values.

20 Because of the very short duration of the additional RA preamble in, for example, LTE
TOD, an additlonal table of basle cyclic shifty lengths is introduced and the preamble
format is used as selactor which set of basic cyclic shift lengths to use. Since the
preamble format needs anyway be signaled no additional signaling is required with this
method,

25
Embodiments further relale lo a sacond communication device comprising a control unii_
arranged to determine a first preamble format to be used in a cell of the second
communication device and to determine a basic cyclic shilt value from a sef of basic cyclic
shift values. The sel relates to the preamble format The second communication device

30 further comprises a lransmitting arrangement adapted to transmit data comprising
indication of the determined first preamble formal and a basic ¢yelic shift value pointer
indicating the basic cyctic shilt value.

Furthermore, embodiments relate 1o a method in a first communication device for
38 processing a signal. The method comprises the steps of recelving data from a second



20 Because of the very short duration of the additional RA preanble in, for
exanpl e, LTE TDD, an additional table of basic cyclic shifty lengths is

i ntroduced and the preanble Format is used as sel ector which set of basic
cyclic shift lengths to use. Since the preanble format needs anyway be
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Enbodi nents will now be described in nore detail in relation to the
encl osed dr &wibadigienisrwilvidvebe described in more detaif in relation to the enclosed drawings, in
which:

Figure 1 shows a schematic overview of a first and second communication device

20 communicating,
Figure 2 shows a schematic flow chart of determining a basic cyclic shift value,
Figures 3a-3b show tables of basic cyclic shift values for different preamble formats,
Figure 4 shows schematically how a user equipment determines when to transmit a RA
preamble,

25 Figure 5 shows a combined signalling and methad diagram between a user equipment a
NodeB,
Figure 6 shows a schematic flow chart of a method in a second communication device,
Figure 7 shows a schematic overview of a second communication device,
Figure 8 shows a schematic flow chart of a method in a first communication device, and

30 Figure 9 shows a schematic overview of a first communication device.



Figure 1 shows a schematic overview of a first and second comuni cati on
devi ce 20 communi cating, Figure 2 shows a schematic flow chart of

determ ning a basic cyclic shift value, Figures 3a-3b show tables of basic
cyclic shift values for different preanble formats, Figure 4 shows
schematically how a user equi pnent determ nes when to transmt a RA
preanble, 25 Figure 5 shows a conbi ned s%%nalling and net hod di agram

bet ween a user equi pnent a NodeB, Figure shows a schematic flow chart of
a nethod in a second conmuni catiqn devk%_TSFigure 7 shows a schematic
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Unless otherwise defined, all terms (including technical and scientific terms) used herein

20 have the same meaning as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood that terms used herein should
be interpreted as having a meaning that is consistent with their meaning in the context of
this specification and the relevant art and will not be interpreted in an idealized or overly
formal sense unless expressly so defined herein.

25
The present solution is described below with reference to block diagrams and/or flowchart
illustrations of methods, apparatus (systems) and/or computer program products
according to embodiments of the invention. it is understood that several blocks of the
block diagrams and/or flowchart illustrations, and combinations of blocks in the block

30 diagrams and/or flowchart illustrations, can be implemented by computer program
instructions. These computer program instructions may be provided to a processor of a
generai purpose computer, special purpose computer, and/or other programmable data
processing apparatus to produce a machine, such that the instructions, which execute via

the processor of the computer and/or other programmable data processing apparatus,



Unl ess otherwi se defined, all terns (including technical and scientific
ternms) used herein 20 have the sanme neaning as commonly understood by one
of ordinary skill in the art to which this invention belongs. It will be
further understood that terns used herein should be interpreted as having a
meaning that is consistent wth their meaning in the context of this
specification and the relevant art and will not be interpreted in an

i dealized or overly formal sense unless6expressly so defined herein. 25 The
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fl owchart i Mhesstooabpienspgrearind@cianp heiyanbed shyediaRpohettepreagitdinemory

st uotl 9Nthay SHERSCCLIRILEL PIASTAMLNTLELEL ANe oI DeaRLeY fedicho o

processor a gener purp , Speci and/ or
ot her progr @rﬁmﬂiceiladmaanqu%@éﬁﬂ H’ﬂg ingypetioas @i@rqdon bﬂﬁ@dm@@e@e%@m memoyuch

that the i ngloludrodtsole mmfa@m&m&;@dw@ ﬁsﬁrd@ﬁor&rm&ﬁﬁ@ren@ﬁt thORinGRINRAL er

and/ or otheregrog Hna e data roce35|@%taﬁparat us, create neans for

i mpl ement i ngPEOET AR PiPgdizgias saferdioprialt Fiork 816 tSoc k dlagrans and/ or

fl omchart block or blocks. These conputer programinstructions nmay al so be

stored iQBaTEéJ u‘?errg gﬁb‘#ﬁ‘%ﬁuc"i@ﬁ@%%ssi Qé‘%aa&e%”o&'dé&%pﬁer%PQBé‘F er or ot her

programmabl e d SSi ng appara unctron 1na particular manner,
such t hat tW@QiamWatQ)WTQCQﬁS@ﬁ €Bndratus Iecagmp 6erEs o eRiRilone siRefdt §° pr oduce

an article Qérrdme&%@%%ﬁpm@ﬁér%éﬂ r rbﬂrﬁéméé@a&tumb@tbdum edmltert he
functlon/act eci omchart bl gck or

bl 0ok U SR A N R R R S

conput er prpm@hmmumkogmamnnbﬁ@mﬂaﬂamﬁmﬁma@smn@mampmnabuga@9swaﬁsewa serles
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apparatus”to producé a conputer-inplenmented process such that the
i nstructions which execute on the conputer or other progranmabl e apparatus
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program code embodied in the medium for use by or in connection with an instruction

execution system. In the context of this document, a computer-usable or computer-
readable medium may be any medium that can contain, store, communicate, prapagate,
or transport the program for use by or in connection with the instruction execution system,

25 apparatus, or device.

The computer-usable or computer-readable medium may be, for example but not limited
to, an electronic, magnetic, optical, electromagnetic, infrared, or semiconductor system,
apparatus, device, or propagation medium. More specific examples (a non-exhaustive list)
3¢ of the computer-readable medium would include the foliowing: an electrical connection
having one or more wires, a portable computer disketle, a random access memory
(RAM), a read-only memory (ROM), an erasable programmable read-only memory
(EPROM or Flash memory). an optical fiber, and a portable compact disc read-only
memory {CD-ROM). Note that the computer-usable or computer-readable medium could

35 even be paper or another suitable medium upen which the program is printed, as the



20 conputer-readabl e storage nedi um havi ng conput er-usabl e or
conput er - readabl e program code enbodied in the nediumfor use by or in
connection with an instruction execution system In the context of this
docunent, a conputer-usable or computer-readabl e nedium may be any nedi um
that can contain, store, communicate, propagate, or transport the program
for use by or in connection with the |nstruct| on execution system 25
apparatus, or device. The conputer-usabl el or corrputer-readabl e medi um nmay
be, for exarrple but not limted to, an el ectron
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necessary, ancbnjus osthelied in a corrput er menory. 5 As used herein a

comuni cati,gn device may be a wirel ess conmmunications device. In the
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node in a net W Wirdlgrsmeoriobatuesn tae SPTHHNCAlEN GPVIEEsdN I B2y ISR ]S p?rent
may be a nobi heigEreDe, 118y RRNANRerwoneX, aDligéralN, ABiseisbtant)N, ocmgelldeheebitype

of portable c %P%{ﬁrgcaé@rlrajﬁcmetwork s@é?wta%p 89&8%&@0“9 tIR RF%?lnbljﬁﬁon %DWH%&?' €ss

net wor k bet we®& ni cation devi ces etwork such as an
| EEE 802. 11 t gfeUTRAN, Gaemitimagid aewq@erremmcoramBnleéttoo@-ttFﬁfﬁm{l of gpurge @8 | ul ar

mobi | e Comlynbé:%ftdré’[}%_r%gl\é@&Wﬁ@n%e@ﬁ% et Mﬁl&rlﬂhe%rés@htﬁﬁi/eﬁﬁd?ﬁﬁ@} ibeOn
VWCDVA net wor K

en / a%) evel O“PE‘S t|rPﬁﬁcorrrrun| cant
there will of ci@BRfiedk byytag,2oeal gesign#hftiun ‘958 WF PEeESS £Y HW‘%%PP%%?&
net wor ks wi t hihelsbitiort. he present invention may be enbodi ed, but the actual
design and function of the network is not of primary concern for the
solution. In figure 1 a schematic overview of a first communication device
10 communi cat infguisi t hsehepetic eveanier ebnirsirmonmtuniatienedgvice 19gomausiseaing. witlise

communi cat g nséc%n@@asrmﬁm.ow&nceazd ks rsﬁ&wd nhe Eérﬂ%@ntgétloﬁ @yﬂer@ﬁn@ﬂov@r 5 first
interface or the like. In the._ ill tra nlcatlon

hov be 10 v lagrogs SEauchie o Gir o 2 B e HO TR B hS elariatn (G oha. |+ ke

and t he seconcorcronaitatioe dévianidewivser £iphrent sbdsas sthabieqgmons adtD Aas thalike
eNobeB, NOdeBancHﬁ§sQ£on& Iagmlniuﬁfca:atio%%evice 20 is a base station, such as an eNobeB, NodeB,
RBS or the like.
25
The second communication device 20 sets up and transmits random access, RA,
configurations in order for the first communication device 10 to perform a random access
process. The RA configuration comprises preamble faormat, basic cyciic shift length and
the like.
30
A high granularity of basic cyclic shift lengths is desirable since it maximizes the number
of preambles that can be derived from a single root sequence.



The second comruni cation device 20 sets up and transmts random access, RA,
configurations in order for the first comuni cation device 10 to performa
random access process. The RA configuration conprises preanble fornat,
basic cyclic shift Iength and the like. 30 A high granularity of basic
cyclic shift lengths is desirable since it maxi m zes the nunber of
preanbl es that can be derived froma single root sequence. 8 Requiring

| ess root sequences in a cell is preferable since 1) different root
sequences are not orthogonal creating interference and 2) the detection of
mul tipl e roBed@guessces seaeneessies cebivpratorbly sinBe Thiffesént evobequhceguar d ti me

is to be Chﬁ&%ﬂhbd@)nﬁi%@iﬁﬁ&ﬁ\%@@&@ﬁ% tﬁt—?(ljétec.rt:@gb%ult:@%@?ée@geﬁctest 0o | arge

will increase conplexit ¥ overh whereas choosing It too small wll
limt the c@Freafeérfﬁ@p'ex' 31_TE def i nes a 4 bit signaling to indicate which
basic cyclic shift length is used in the cell. 10 In the foIIovm ng we call

t he I nfor s:ai'ljieogzeccgw;gu%gd tPrXe Farg(jege Ch%s%fll %nsacéorgance Wlt Ceycell I'%d-iur% Ec%os%@'lltsgl ues.

poi nter. CEEN Bl &

It is now pfroeﬁts@@ﬂllfmr@@e pmplmwtanqbb%eriwvswimerremoesuwtﬂop@mghwﬁlt!lrmlal ues.
Wth the cugheeptrafhgnal ing each of these tables may have 16 or |ess
entries. The interpretation which set of 15 basic cyclic shift values to
use is given by the RA preanble format or the length of the cyclic prefix.
Si nce the RApudasbhe bft@rgﬁﬁtngit(SmalBMWmSibgﬂabﬁﬂc bt ®nglo@susaein thaesiease

Zing(r)]g! Ing 9a1mﬁ'%§ollow:%we F‘Qﬁhé mi rgzlatdmfan\feyéd bylh{é%s%ti gaas tlnogasdc &/ITCPCXS ef{xgr’rglt Qer by

det er mi ni ngvakeepditen Tiaﬂsmmtssm@mactdmswgtn% mﬁqms'ﬂmméﬂéyﬁdmﬁ% shift val ue
as well as the preanble format. Reusi ng the sane basic cyclic lengths as
for the other preanbles - which are desi a%ned for substanti ﬁl ly larger cells

- leads to hrmewmserosedipistecruitiple get8 8 pasicpypic shifiyeiues Wiy FUrsst
interfer enCﬂgr&lﬂﬁb eehet tHeedtabREMag Xhte/16 dr TdssentrieeMHe)ntepfataties waicsisegife set

of basic.gy, [ S mnt
sinplici tlg sl al¢ Cﬁ'g S%teﬁa&%ﬁufo St %‘ﬁ? erﬁ%ﬂ\%%aﬁgﬁén@%at Omg%ﬂé”’gofi 1.9 2.1
2.6 3.1 3. 7cy4h06pr5flx486106t?894'-\ﬂlﬁargb@@r@atl%?aoy% @r‘agdgﬂ'%@@@ nsntzocrei'sekm 30

signaling amount.

Further, for LTE TDD, Time Division Duplex, in other embodiments, the size of the guard
20 time may be derived, for example, by determining the RA transmission timing, from the

basic cyciic shift value as well as the preambie format.

Reusing the same basic cyclic lengths as for the other preambles — which are designed
for substantially larger celis — leads to more root sequences in a cefl. This implies higher

25 interference and detection complexity.

LTE currently defines a single set of basic cyclic shift vatues with maximum cell sizes,
ignoring for simplicity delay spread but just considering round trip time, of [1.92.12.6 3.1
3746546684 10913.317.023.939.959.8 120.0] km.

30
Expressed in time these shifts are [12.4 14.3 17.221.024.8 30.5 36.243.956.3 725887

113.5 159.2 266.0 399.5 0] us.

On the other side LTE defines three cyclic prefix/guard period lengths supporting cell
35 sizes of 15 km, 30 km, and 100 km.



Expressed in time these shifts are [12.4 14.3 17.2 21.0 24.8 30.5 36.2 43.9
56.3 72.5 88.7 113.5 159.2 266.0 399.50) p5. On the other side LTE
defines three cyclic prefix/guard period | engths supporting cell 35 sizes
of 15 km 30 km and 100 km 9 Since only one set of basic cyclic shift
values is defined the sane set is used i ndependent of the preanble format
and its associated cell size limt. This jnplies for preanble formats with
15 kmcell size support that only 11 of tthe avail abl e 16 basic cyclic shift
val ues can 5 be used efficiently. For the preanble format with 30 km cel
size support 13 values can be used efficiently. Using the available 4 bits
signaling a lyigsenyghaseldbadiycfic fésiauesycddfioedhiefseme spgs Heeddesigpendsat

achieved if th ee dlf r Bidr BRalBlgestatsbasi ¢
cyclic shift of t%|PLss n}bheefgﬁg%gﬁlm g&fgg%hgeiggr?eﬁvﬁuut @ﬁk@uﬁ%lk 1o piea : ic cyclic

shi ft | engt h vethppant del gizeQuiaeyt t@ﬁi@ﬂ'ﬂ/ﬁé tRp §t‘?"ﬁ5’et1§l5?la§°\ﬁk’°tl ﬁsiﬁ'ér’ﬁlﬂ““ss <8

support of é"ﬁ)e&@e&@tﬂmgﬁm tdh thel fredible ForRBWWIRIBaMDL®! dize supparotiuceds Caralte spans
substantially shorter tinme duration, currently considered values are 133 ps

or 200 ps. Betatig@CEAYt his very short duration this 15 preanble is only
applicable - due to link budget - for very small cell sizes up to at the

nost a few Kk srgﬂg E avanl%blé Qrbggrsugﬁa%bha%ﬁ%gﬁgrarﬂfﬁwl%s@'b%ﬁ@%lﬂiéﬁ@"ﬂhsB@ﬂcﬁuse of

the limted | ortant to cre

possi bl e ort mgmhaveqoff@mmtfé%en”abées vpsppldca st |°8e Y 5 ﬁf@e?‘rbaf’f? 85'03? ﬂ?jn?e r oot

sequence. W tIQngttrhgup%Hrrtlﬁﬁ L kaﬁ mthfth@@rdé@ﬁtbéélc@yaicls@ﬁséngtrt supabting3a ke
shortest basic cyclic s r.om atf 1'?'3 Ie root 20 sequence
3

(assuning a ped ?"é“‘l‘%?‘?&fenw'g‘fce §§g5§3908r9 f P SI" 12 pa = 11 preanbl es

can be derived. In total 64/11 = 6 root sequences are needed to create 64

preanbl es wher ¢ Aasy, Olfmebv\tl gr%g?nglre'?ﬁ ﬂ%duﬁ&% ﬁ‘@gﬁﬁﬂ% subs&énh!al%r sﬁwb@ér@ifr@rd@ramﬁ@or t ant

to have anot her Sset t val ues ado @_; (?[h
smal | cel | sﬂzfe@nﬂﬂtl@éS'f’?fa%EﬁW%@@ 133 B9 p200ndi BemersRy© *Wé"?)‘é@ %‘%tlon i§h| ft

val ue are ROV, RRk fétcﬁfy dp'ﬂltéalﬁ% 1 @kl 8 Jinthidg ke -t fabley tmalise sizes umthi at éiteed by

Cycl | oni Tt DAGaet KBMEMEH FREP FOLY T onOEI v edib] B0 PRETEERIRNE | o
coul d of courise batigo it pfuaippinbedmpertant &ndealebé manBoes pedsitigrrkogesl es and use
the preanbl e grQ%rHBEs 1 Ba/rh(;l:l?\cas?ﬂﬁtlrl’%\fﬂoﬂhagﬁgb Sodt SediRRee. Vit lﬁé’ELﬁr%‘ﬂﬂy Qﬁé‘éiﬂ

cyclic shift va can dress entries in a el enent

ue si
| ong tabl e, heARSREICS gtﬁdﬁatqeéﬁm shpgpt §5%>g?“%$h'f&ﬁdl2§5 %’8%%5?91 %FOOI f not all
16 val ues af esdy@esRdassuming a preamble length of 133 ps) only 133 ps/ 12 ps = 11 preambles can

be derived. In total 64/11 = 6 root sequences are needed (o creale 64 preambles where

most of them are not orthogonal.

It is therefore important to have another set of basic cyclic shift values adopted for these
25 very small cell sizes. The transmitted 4 bits indicating the basic cyclic shift value are now

a pointer in the table, which table to use is indicated by the preamble format.

Even though L.TE currently defines a common basic cyclic shift value table for the four

longer preambles the same principle could of course also be applied here and define
30 multiple tables and use the preamble format to indicate which table to use. The current

basic cyclic shift value signaling (4 bits) can address entries in a 16 element long table,

however, additiona! tables may of course be shorter if not all 16 values are needed.

Figure 2 shows a schematic illustration how to determine the basic cyclic shift iength,
35 denoted as basic cyclic shift value BCSV out of preambie format indicator PFI and basic



10 cyclic shift value pointer BCSVP. The PFl indicates a basic cyclic shift
set BCSS, a table, out of a plurality of sets, for exanple, for formats 0-3
a first table and a second table for format 4. The basic cyclic shift val ue
BCSV is then determ ned based on the indicated table and the BCSVP. 5 In

figure 3a, a table of basic cyclic shift values for preanble formats 0-3 is
shown. In the first colum 50 the Ncs configuration is indicated and in the
second colum 52 basic cyclic shift val &&s BCSV are indicated. 10 In figure
3b, a table of basic cyclic shift values for preanble format 4 is shown. In

the first céVelimshiBaaipeciNgsBedHr i Garrat inglkates 2 Pasis exdlieshihprl BGYS: A& cond
col um ﬁ6 b@ﬂ&aqy&hm;cof%@isf for ¥dris PBERarInes 4 hdi @k edd aﬁécoﬁ@%le fToPe BC|SV
are nuc S e an 1.nh C |nlnrease CycCllIC
P e e e G SV R et e

i s chosen vvltadhe areisthBCSVB t he expected cell size, and as nenti oned above,
al so the sjze of the cyclic prefix as well as the size of the guard tine
needs to be chosen in accordance with the cell size. In enbodinents, the
si ze of the 'yigrysa idebiandsst wgeishig Vﬁ'P%*Tf"S(F”ﬁ%@B'@lf%{F@HQ/\?tsﬁh?%"b?‘éarrbl eis
t hen chosen fias caurfiti BE thets @bnfidieatibasiigdidaydldng irsik kbcard cominh 5asatibeyqc eanbl e
format. 20 | own that a UE determ nes the transm ssion

S
of the RA prsglgr’f'ﬁl% ﬁﬁg\éar HW*%‘E the downlink DL. TDUis a time defining a
guard period GP at the switch fromDL to UL and transnmission timng Tst is

atine w ngquQFé ﬁtﬂ NGid Beakle ci?ﬁ@ﬁs‘ﬂ vtaings HEpr%EﬁBI%%r%Wmts'ﬁm% goifpp after

DL has en e upper cas the I ower case, 25 the Tst is
reduced wit I*?O*P[‘j‘ﬁ@ﬁltféﬁn‘\‘@fwﬂf*@fﬁ%|"°cm@%?q i‘f‘dsf'hmetseﬁ'?‘%{]dtfé’“ﬁfr("l\iast)a?‘cfé‘?“cl s the

I ength of ashieceaIY BQSWaredﬁegrmédaumseédw@Esomnaﬁehmmpenemmn cdlemn BBy be up
to Tpre+GIQ S .a ti prea Length and GTO is an
initial guaf?fm?'f’?rg' '5?"8%?2 ”5N83r%°g$ﬁs?ﬁsegfl or\?\gtr ngté%né:ﬁ] the Ter is extended
with a function of the basic shift 30 value f(Ncs). At the bottom the UE

det ermin tFnﬁheqrtﬁ@gQ% Bt the EQQ it &ichda8 wliR hepkaiQo @fr% e&péd&@ﬁ&e‘ll@&e of t he
size of the basic cyclic s

tva? Telarmge?rthe % EICSI
val ue, the &8¢ P$ Beniged abpvs AaP ‘h§tS§Ft°§th?Fécr‘|'§ ¥eRYel Av! F?R'Z LREFEY and as
a consequenggetrdedgyaednbiamen 3ccotdaateamese cell size. In embodiments, the size of the

guard time and/or cyclic prefix associated with the preamble is then chosen as a function
of the basic cyclic shift as well as the preamble format.

20
in figure 4, it is shown that a UE determines the transmission of the RA preambie based

only on the downlink DL. TDU is a time defining a guard period GP at the switch from DL
to UL and transmission timing Tst is a time window defining the time when the UE starts
RACH transmission after DL has ended. In the upper case Tst=TDU. In the lower case,

25 the Tst is reduced with function of the basic cyclic shift value f(Ncs).

Ter is the length of a receiving window of an eNodeB. In the upper case, Ter may be up to
Tpre+GT0, wherein Tpre is a time for a preamble length and GTO0 is an initial guard time
at the eNodeB. In the lower casem, the Ter is extended with a function of the basic shift

30 value f{Ncs).

At the bottom, the UE determines the preamble transmission timing Tst also as a function
of the size of the basic cyclic shift value. The larger the basic cyclic shift value, the earlier

the terminal starts transmitting the RA preamble, and as a consequence the guard time

35 increases.



11 One way to increase the guard tine is to let the UE to start

transm ssion of the RA preanble as a function of the basic cyclic shift

val ue. The longer the basic cyclic shift, the earlier the UE starts the
transm ssion of the RA preanble. One exanple is when the RAis 5 to be
received after a DL period. Recall that for TDD, there is a guard period GP
at the transition fromDL to UL, and ever t hough there may be interference
from for exanple, base stations during t'he guard period GP, the |ast part
of the guard period can be used to receive part of the RA burst. Thus, part
of the guard period GP can be reused as guard tine for RA reception Ter. In
such a case, dwewemeas incaate iHegyuencenaiayo lal thoWEdnbiprtdrassrabsion d iRt of the
guard per;ﬁg ;%r% bbeiegs ﬂmct?qudofrtr{é b%shbzgatc shcﬂ‘v%lﬁe h@]‘é’léf@%gﬁetblaﬁcwtﬂéﬁxﬁ tHEe can

be made urn he suRgort cells e S|ze
of the guard edrlieeihediE serts ratrantmigserhe e BhBiRESIeoR pfhepihe;

preanmpl e, isg tb*&%'ﬂedé%%@ar Baion. | rﬁéﬁaﬂtﬁamarmrbatthaebasgaarcped:adds%m the

led to the t 4 h i
s one e o e LBt Lo e A (e ey e 1

transmi ssi onshdsbatatisdsaditisg thegiubrdaferied GPhige mﬁwbofrt@&:@iamépemd ﬁa@w =89 1o Not e
that the recejyer ""'thqgr‘}’]& @?Bm@fa%@% ggﬂ?ghﬁe %@ber’icﬂ éﬁ@a@ﬁ@@ﬂ@d&as'g@@@t h Tpre

and guard ti ng" accounts nown Round- ch tl
Hence, the "dane @dRprecgrtdreter] 'Plsuéﬁ?a%féshqwerré\tféfe\rfé‘&eglaéﬁ W%’f'yf’ﬁ@a NodeB

for the casg ﬁﬁ%ftﬁé@a%be?@dft@bé b@d%dtﬁlsmmmlﬁhmm@e dhb@darpaxmte cﬂmbéle
dotted preanbl e represent the %?a V\LndOWI e{\{\,hel Dgrg% ﬁﬂ

received. |F TR R Lgnf”ﬂés SIZE REIRS PHRPODFY RAT reC| Ve yg%t e deB is
al i gned at theqmcénm,fthbItrenamesjmﬁtm|egésiwéthe\ﬂﬁnpr@&mblﬂﬁéimﬁemn%ﬁ% t her eby
| noreased si neg (s fESELY e ORWOTAL) RARORRAkar ger. 25 I n figure 5, an

exanpl e of a co Simed . si gna Ing a nmet hod diagram for a user equipment UE
10 perform ng a random access procedure to a NodeB 20 is shown. In step
S10, the m@eﬁhéﬂ”gd%tﬁéﬂ&.@%%s@néé & $at peeagbiher fioasmato borebavats &t ekxame cel |

o e o bt kA og AR R Y rREs R Aol el | DA

on t he networ nDre & basi ¢ c ength is
det er mi ned froen botbaisl éheokcdias windoywcler baasmieﬂgthvamihésthe?f@mb@ti?@m Epfﬁel at ed

to the deter ”},rﬁbe&aid it G%%'mla%céﬁ&r@rttheI%oh‘ﬂ@i%@nrﬁmﬁp ‘?ﬂﬁsﬁweﬂér{c)é @b

| east two tables"to sel ec In P , NodeB n data
on a br oadcastdodehpiaambleyibystiatrs thareceiytd yigne %%@Odﬂ@éoﬁa? aaﬁ?dﬁ?me
i ndi cat i on »0f wottheuded fireriTedinpleaaskl «ané edsmtprmdan@rebasem tioyyotal wingt ft vaI ue

Pgibréer poi nt &Mnigh g%retapn%ledceotu%rbrg r[e]egcgvebda&J tﬁe ﬁﬁ: E&ai?{i’l‘ de \/r?elanﬁe éBnati he%lv&ﬂJFCt ed

the eNodeB is aligned at the end of the eNodeB receiver window.

The maximum RTT is thereby increased since the receive window Ter becomes larger.
25
In figure 5, an exampie of a combined signalling and method diagram for a user

equipment UE 10 performing a random access procedure to a NodeB 20 is shown.

In step $10, the NobeB 10 determines a first preamble format to be used in a cell of the
30 NodeB. The determination may be based on the celi size, the load on the network and/or

the like. Furthermore, a basic cyclic shift length is determined from a table of basic cyclic

shift vatues. The table is related to the determined first preamble format. The NodeB has

consequentiy at least two tables to select from.



5 1n step 830, the UE receives the data on the broadcast channel, decodes
the data and retrieves the preanble format to use as well as the basic
cyclic shift value pointer. The UE then determ nes basic cyclic shift val ue
to use by reading the elenment indicated by the basic cyclic shift val ue
pointer in the table related to the preanble format. 10 The UE then
perfornms a random access procedure by using the preanble format and the
basic cyclic shift value formng a rand®m access request with a preanble
sequence cyclicagéﬁ shifted according to the basic cyclic shift value. In

step 840, t HestemadoMediweBdrapwpjisetata ¢rsa pioadrand aheatt! P {eeceNedeBNode. | n step
850, the ranmdeBraceaset 8AlWaBhtIdnSf IRCRtA R Ge@brebieicNordaBandbddnecypicecanbl e

i in order to jdentify the UE.to be able t dt
The OB shhAigaacet e kel P e ot 8 m Ao rcabEBbong

comuni cation device is 20 shown. In step 32, the second comuni cation

devi ce detey i 0psaniRADl eyl Al iBld 3n48e,BARSH Alhnel QoRXAMRISI Hgze of a

cell of the second communication device an ( ke. n step 34, the
second conmifiieas INsrepsiieciermir i s sl 2s tiehasicoyeicishift ¥Rie pointen gha MFal ue
from ngl se]g . tHeh db@%ﬁeéﬁ%étd%?ﬁﬁ?fﬁha%@kﬂ@% byl rB&isethe b@g_&ﬁﬂ iﬁcﬁ&eﬂgfﬁ tlsyak?eg on the
preanbl e format. prea ormat,_has a caqrres ng_tabl e of basic
cyclic shi fg’aﬂ%?yﬁlécs&yfﬁ?@ Ogﬁert'%@gg%%%r iﬂt%dotﬂﬁi?n?r %t’qt?q%t?"gaetvi ce, and the
basic cyclic shift value is determned froma table corresponding to the

pr eanbl e ,fo AR ' ' iRt predinBedorkassds 80 on,

for exanﬁpe?ﬁggFﬁEQﬁ}e aﬁﬁ?%ﬁ&%hgcé%ié&c%ﬁhgﬁ%%dfﬂﬁnﬁg, theréet selected is
one set of Besit et sHRuRusdprning 2 RISPE SRR AUEHIVID APSPAIRILE S4B Sset rel at es
to at | east cpiieaipERASDIRLMGMBihe bABIcEaED sBiRVal0é. basic cyclic shift val ues
may correspond to a preanble format. 13 Data is created conprising an

i ndi cation of the preanble format and a basic cyclic shift val ue pointer
i ndi cati ng trheep@4®the raetbnbasess regedst i tehhitted/ltoeNpdeR he set of basic
cyclic shisft val ues.

(n step S50, the random access request is received at the NodeB and the preamble
sequence is processed in order to identify the UE to be able to respond to the UE.

In figure 8, a schematic flow chart of a method in a second communication device is

20 shown.

In step 32, the second communication device determines preamble format to use based

on, for example, size of a cell of the second communication device and the like.

25 In step 34, the second communication device determines a basic cyclic shift length/value
from a set.of basic cyclic shift values; the set is selected based on the preambie format.
The preamble format has a corresponding tabie of basic cyclic shift values stored on the
second communication device, and the basic cyclic shift value is determined from a table
corresponding to the preamble format. The basic cyclic shift value is determined based

30 on, for example, cell size and/or the like.

in embodiments, the set selected is one set of at least two sets of basic cyclic shift values,

each set relates to at least one preamble format.

35 Each set of basic cyclic shift values may correspond to a preamble format.



S In step 36, the second comuni cation device transmts the data over a
radi o channel over the cell. The radi o channel may be a broadcast channel

or the Ilike. During operation the second comuni cation device may receive
random access requests 10 of the preanble format with a cyclically shifted
root sequence according to the basic cyclic shift val ue. In order to
performthe nmethod a second connunrcatron device is provided. The second
communi cati on device may be base station/3such as a NodeB, eNodeB, RBS,
conmbi ned 15 RBS/RNC or the like. In figure 7, a schematic overview of a
second conmmuni cation device 20 is shown. The second comuni cation device 20

conprises a G 1 fsQreaHa@i'c’bmFP%g?Qﬂ-mé\rEéi@ﬂ@Eﬁetp@eaﬁfbldetn@ ahde basié tycid shift eanbl e
format to be used in a

e.se nd to
deternine a Hé??@°@§%FF€a§WN??d@?ﬁﬁ@“ﬁ?ﬁﬁfggnnﬁﬂ %ﬁ%g@ﬁ%ggét (%%ﬁ%ft
val ues, the s#fiivaekates to the preanble format. The control unit 201 may be
arranged tgsdeternine the first preanble format and the basic cyclic shift

val ue based on the size of the cell, |oad on the network/cel|] %nd/g th
like. 25 In Josepafibelpersnt sommHsRSR SRYIE ERTEBItHEE SR PESHBHESIERY °‘éeét of

basi ¢ cyclic whidit THAabBIhanHREMSELES A BrozacasUtieasioomediesi ce 20 furt her
conprrses a transmtting arrangenent 205 30 adapted to transmt data

conprising indication of the determned first preanble format and a basic
cyclic shift maingepgeiianttes séaedd carhinngjcathe dbdsd macieckive ragleh BCiesh tRaHesth t he

set of basjg OQYh%l dr&ﬁ@éf Fmé{te\'rvrt‘ﬂeas ﬁfcﬁ:ﬁﬁy e rb& s[etﬁ@ﬂ@é‘hécbﬁﬂrgqyﬁ{e st agddie

channel , such roadcast cha or the like. The 'second
connunlcatloﬁh6@VW@e 20 may further conprise a recelvrng arrangenent 203
adapted to receive data fromdifferent communication devices, for exanple,

a first co ni on devj ce transnltt ng a r.an
conpri si ngm;l1 5% pgﬁg%{ﬁ‘gﬁ&eéhogfa THe" (é:le em%’%aggg%%ngﬁr%wp S&"’lﬂé%ecogd
cyclically shichtredicatootaticagnaydettiaee batidre s&hapd N@e@hﬂﬁftde@aﬁ@‘é combined

15 RBS/RNC or the like.
In figure 7, a schematic overview of a second communication device 20 is shown.

The second communication device 20 comprises a control unit CPU 201 arranged {o

20 determine a first préambie format to be used in a cell of the second communication device
20 and to determine a basic cyclic shift value from a set of basic cyclic shift values, the set
relates to the preamble format. The controf unit 201 may be arranged to determine the
first preamble format and the basic cyclic shift value based on the size of the cell, ioad on
the network/cell and/or the like.

25
fn some embodiments, each preamble format corresponds to a set of basic cyclic shift
values.

The second communication device 20 further comprises a transmitting arrangement 205
30 adapted to transmif data comprising indication of the determined first preamble format and

a basic cyclic shift value pointer indicating the basic cyclic shift length in the set of basic

cyclic shift values. The data is transmitted over a radio channel, such as a broadcast

channel or the like.



In the illustrated exanple, the second conmuni cation device 20 conprises a
menory unit 207 arranged to have application/s installed thereon that when
executed on the control unit 201 makes the control unit 201 to performthe
met hod steps. Furthernore. the 10 nenory unit 207 may in sone enbodi nents
have data stored, such as tables of basic cyclic shift values and the |ike,
thereon. The control unit 201 may then be arranged to sel ect the basic
cyclic shift value in the set of basic eyclic shift values, the set being
one of at |east two sets stored in the nmenory 207, wherein each set is

rel ated to dihtkermdicopmeaindiloe dbocadl way fBherltempesend peceiving ar2Digemant 208 a

single unit p, Qd!?H fFGWQFereM%anF UEdNRLIR Dois eGRAd

conmuni cati on eV|ce ;%cgh rise an | nterface %%ﬁ % communi cat i ng
with a net wsPRMU2Gaton deyigr @38“ ing FERLMHRELFESS f%ﬁﬁ%ﬁ&’f‘@”sﬁ‘ﬁ aPreEeHed in a

first comuREg@htOB tHeVitERiAe eVl formdt And bRNcAE shittbadcblimly té@EHdBE Cat | on
device re elv‘gé&ﬁdgﬁon a radi o channel, such as a broadcast channel or the

like, fro Bmuni cation device indicating a preanble 25 fornat
and conprising a basic cyclic shift value pointer. The first conmmrunication

devi ce decoq:ka etuﬂ Q?&@xa % (hpets'él:cﬁl\fl%mrr{sjﬂircat%%pscgﬁoEaﬁprgggél%hﬁnf@ﬂtmt and

t he basic cyc I C s ol nter
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preanbl e f orpait shivauesnehdahs deothdrepablhe coftrdyasit 201cpey then bhafangedtaes f or
preanbl e for g@{:t tgi? b%ec{ygﬂcrghpﬁh.%iu%% thk Qe bESL cfciOMit SaRASEHE s@MbelBBnd 2

det er m ned
at Ieast two sets stored in the memory 207, wherein each set is related to different

preamble formats.
15

The memory unit 207 may be a single unit or a number of memory units.

Furthermore, the second communication device 20 may comprise an interface 208 for
communicating with a network.

20
In figure 8, a schematic flow chart of a method in a first communication device is shown.

in step 42, the first communication device receives data on a radio channel, such as a
broadcast channel or the like, from a second communication device indicating a preamble

25 format and comprising a basic cyclic shift value pointer.

The first communication device decodes the data and retrieves, for example, the

preambie format and the basic cyclic shift value pointer.

30 In step 44, the first communication device sefects a set of basic cyclic shift values based
on the preambie format, The first communication device may have a plurality of tables
related to different preamble formats. In an example, the first communication device has a
first table of basic cyclic shift values for preamble formats 0-3 and a second table of basic
cyclic shift values for preambie format 4, wherein the set to select from is based on the

35 determined preamble format.



In sone enbodi nents, each preanble format corresponds to a set of basic
cyclic shift values. 5 The received data may conprise bits indicating the
basic cyclic shift length, wherein the bits are the basic cyclic shift
val ue pointer in the table and the preanble format indicates which table to
use. In step 46, the first conmmunication device determ nes a basic
cyclic shift value to use 10 based on thqsbasic cyclic shift value pointer
in the selected set. In optional step 48, the first comrunication device is
set up in an operational node and in order to access a network the first
comuni cati on device perforns a random access procedure using the basic
cyclic shift Ivabromempadirhéres, pretapisb@bie dirirat cormeerRRES 12 P REBARICIYClschls s
request is generated of the preanble format with a cyclically shifted root
sequence according to the basic cyclic shift value and transmtted to the
second comuni cation device requesting access to the network. The random
access prooeduked¥Rid aeEPidyS®nmprigs Eardicatiopihe dbsic ngelia sgtianght wimseiald/ or 20
a cyclic prefix, erein the clic f ' il
det er ni ned asb'taa?eﬁ’ﬁ%ﬁ?sécncy(%fc %rﬁfgv l‘ées‘?og{tegf/’%c ?2%5 ﬁdt %ggf%&% red?rfgiag@ gllg%est 0
perform t he metididabigtoeyse. a first communi cation device is provided. The
first conmuni cation device may be a user equi pnent, such as a nobil e phone,
a FDA, or the 25 like. In figure 9 a schematjc o enviewlog a fi{st
communi cat i on" 8€9i*eha bst %Oné'ﬁ‘d?l\?ﬂ*'o':l'ﬂ*’e"'qeidregelrm%ﬁﬁ:éﬁf"ﬁ&ﬁ BAEENCE VD
conpri ses g reed ¥i Mg basic apgesmntalldpoistdaptiedseleatedGer.ecei ve data over a
radi o channel, such as a broadcast channel or the like, froma second
communi cati on device. The data conprises an indication of a first preanble
format to usenaptibnal Wesdd theyfecsticomehinicetiopaleviee §Gicherein ANTEPEHENEhG Y ha DAsi ¢
cyclic shift yaleaidsda alvoinDASI Confiidatiorbivide peRbMaSa fafddks Becedie fir st
comuni cation device 10 further conprises a control ynlt 01 arrﬁﬁg%d to
vl P En

decode the ddtreceddredsingithe kase Al f 25f N5 RGBS 'GP %nd"THeEM3s5
basi c cycl is sbédfstrepaklie gpoiratee bf thd pesapibedolat wito aresitiichlly shifted raobseseb®st a

set of at | eaasc%ortdan o ts;lg b§$E Ehﬁpghibgﬁﬁg gﬂrlﬁ%%%ﬂeigﬁo ﬁ-féi SfeEorRQ;ioﬂltrrﬁjlhiciaﬁ)nysed to

determ ne the Dasic cyclic’s comuni cati on device 10
is then set ufevicaremegparatssenathermsiiwadj usted to use the preanbl e format
and the basic cyclic shift value. 5 The control unit 101 may in sone

enbodi nment s additionall¥ be ar anged to perform randon1accg§ﬁ Ero&gﬁs in
order to acceS¥ "aN4pat HGFRE PIPHEfe P’éﬁﬁ%orﬁsﬁé'@éesaénbg‘? BRBLLNG A GULBNTY I Ehi ¢
101 uses t bhe poebnpeix, vberat thangelit befibasi/o toy glhdrd tiwhiiS deteraingd aaaduncliemsni t s

t he connecti o shiAdafet ransmtting arrangenent 105. Hence, the
request is o#ﬂﬁﬁgﬂ§§§§ﬁ§|e fgrﬁht with a cyclically shifted root sequence

according to the basic cyclic shift
In order to perform the method steps a first communication device is provided. The first

communication device may be a user equipment, such as a mobile phone, a PDA, or the
25 like.

In figure 9 a schematic overview of a first communication device 10 is shown.

The first communication device 10 comprises a receiving arrangement 103 adapted to

30 receive data over a radio channel, such as a broadcast channel or the like, from a second
communication device. The data comprises an indication of a first preambile format to use
and a basic cyclic shift value pointer indicating the basic cyclic shift value in a set of basic
cyclic shift values to use. The first communication device 10 further comprises a control
unit 101 arranged to decode the data to obtain the indication of preamble format and the

35 basic cyclic shift value pointer. The preamble format is used to select a set of at least two



10 value. The first conmunication device 10 may in sone enbodi nents further
contain a nenory arrangenent 107, conprising a single nmenory unit or a
nunber of menory units. Applications, arranged to be executed on the
control unit 101 to performthe nethod 15 steps, nay be stored on the
menory arrangenent 107 as well as RA configurations data, such as, preanble
format, basic cyclic shift values and the |ike. Furthernore, the nenory
unit 107 may in some enbodi nents have d& a stored, such as tables of basic
cyclic shift values and the |ike, thereon. The control unit.glol) may then
be arranged s¢%6 agelhedpsic heclip alitt eoipipeisivgedtthideterviag the Hagic cheic skt vele-0&si ¢
cyclic shif isyadipsniRasede 2 1oNemeASHGPGY Sl bleraidhiiimtl aMRkies tP@enkher, the
set being one of %t Ieaﬁ% tgo.se%ﬁ stored in the menory (207), wherein each
5 the bps

set is rel aPEFTCE '8 &7 W at s. It shoul d be understood
that the receiving and transmtting arrangenents in the conmmuni cation

devi ces mgy -pe c?fﬁr%ﬁ?}n‘?tt't%q n%?‘ﬂ &dme Q&b@i&&&@é@ﬁBn%‘@e%‘?raﬁ%r%'e}o ga?rfcﬁm%;

transcei ving un t he aw ngs and specification, t ave been

di scl osed eXxEWRMAACHESE RIRGEFTIB QIS I acChE 3 ML iIDHe FARANEVRICesSRIPRESY HIE at i ons
gnd nodi fi ?%&ﬁt@ﬂﬁniﬁ@ﬁ_u@@s ﬂﬁlﬁ‘é%ahgletfﬁﬁr%awﬂﬁ@dw@a}c& itk bm&%ar?lkhﬁtssgﬁﬁ i Fﬂ Iy
eparting fromthe principles of the present invention. ccaqr di Y,

al though s pite FPEeCHE frabe HSBaB 1By REyosmen O Tied g airtes A

descri pti ve psande foray wamd cyditalfy shiftpdiropossgserat akcariinatd tompadiheycsrahfe of t he
inventioqﬂbgggg defined by the following clains. 17 CLAIM5 1. A nethod in
a base station (20) for transmtting data on a radi o channel conprising the
steps of: -determning (32) a first preanble format to be used in

a cell of thegehasnihididaéh dekdaeI0MRING EorhSeBbRiirAsHEtAGtonaiImra dehefyn ni ng
(34) a basic CXC|iC ﬁpift val ue froma set pfrbash%rCﬁcg%g §tht val ues,
the set to GYB'9CQeNHH cERISHY AN LT ERAHIUBY £'5T LS §hfgemeny it

transm tti n@gppldslond adraangehiorbiesixagutécat tbatondie! ofit 10 do derfasntiaedthéd r st
preambl e JLOLRRL AhAPAFLEENTA Ly SRbIGbmYA! 102 L ULERA BidRIbAGAdE basi C
cyclic shift value 1'n 10the set of  basic cyclic shift val ues.
such as, preamble format, basic cyctic shift valugs and the like. Furthermore, the memory
unit 107 may in some embodiments have data stored, such as tables of basic cyclic shift
values and the like, thereon. The control unit (101) may then be arranged to select the
basic cyclic shift value in the set of basic cyclic shift values based on the basic cyclic shift
20 value pointer, the set being one of at least two sets stored in the memory (207), wherein

each set is related to different preamble formats.

it should be understood that the receiving and transmitting arrangements in the
communication devices may be separated devices or a combined device such as a

25 transceiving unit.

In the drawings and specification, there have been disclosed exemplary embodiments of
the invention. However, many variations and modifications can be made to these
embodiments without substantially departing from the principles of the present invention.
30 Accordingly, aithough specific terms are employed, they are used in a generic and
descriptive sense only and not for purposes of limitation, the scope of the invention being

defined by the following claims.



2. A nethod according to claiml1, wherein the step of determning (34) the
basic cyclic shift value conprises to select a basic cyclic shift value
fromthe set of basic cyclic shift values, and wherein the set is one set
of at least two sets of basic cyclic 15shift val ues, wherein each set is
related to different preanble formats. %. A met hod according to any of
clains 1-2, wherein the steps of deterniﬁing (32, 34) the first preanble
format and the basic cyclic shift value is based on the size of the cell.
20 4. A nethod according to any of clainms 1-3, wherein each preanbl e format
corresponds to a set of basic cyclic shift val ues. 5. A met hod
according to any of clainms 1-4, wherein the data is transmtted on a

25br oadcast channel. 6. A base station (20) conprising a control unit (201)
arranged to det er ni né*ANP 1 st preanble format to be used in a cell of the -

base station (20) ARdbOindelRLUailsh BoPRSthiiih iy YAl had Bhapfarl T O 2 st of

basic cyclic shift values, characte t e set to use is

i ndi cated by the f59efisitgBas8PE% or rat . and the base station (20) further
conpri ses a transmdetarmigingf32yadestrpreamp@0dinatd bp e it @ coll clitrertiate slation,
conpri sing igndi catkpmebd lshRadabesdgmed first preanble format and a basic
cyclic shift val ue inter Jjndicating t asic cyclic shift valye in the
set of basic cycl i"cdggeﬁrplf‘i"g\(/iad'ﬁlﬂé’ggc Cﬁ%c*?f?‘ﬁp'ﬁe{?@ %%/ejf’f%ﬁ?ﬁ’(‘:%‘fsﬂgt‘f%‘r’% ng to
claim6, further cbwpattsisads adieatedbyinagreamblafierewtand (203) adapted to

recei \(/gorl 3amplom ac caaasrilahg (J6f 04th dompiingRiEtidaRerest the(detbrminel e Birdanttie cont r ol
unit is arr . t.ion
(20) according toqaﬁ%g%‘#&c%s?%ga%-sw?&? {lfrg? ﬁé%ﬁgggn%%géqaﬁ%SIE%ﬁD%%%dé),
wher ei n the‘ocontrdﬁe%/Frﬂf"[ba(’”fﬁi‘?'cr"g‘ﬁé(?'f‘%ged to select the basic cyclic shift
value In the set of basic cyclic shift values, the set being one of at

| east two sets gt Qf @ethbdladcBRINGREBIEYN {,2hédein tAOQESbiilAGINNGQS4) i vagibat ed tO
differ erlt pr eanbl et‘.yct,IB rsﬁriﬁbaf.le g‘chpr"ises ta select a basic cy¢lic shift value from the set of baslc
cyclic shift values, and.wharain the set is one sat of at least two sets of basic gyclic
15 shift values, wherein each sel Is related to different preamble formats,

3. A method according to any of claims 1-2, wherein the steps of determining (32, 34}
the first preamble format and the basic cyclic shift value is based on the size of the

cell.
20
4, A method according to any of ¢taims 1-3, wherein each preamble format
corresponds to a set of basic cyclic shift values.
5. A method according to any of ctaims 1-4, wherein the data is transmitted on a
25 broadcast channel.

6. A base station (20) comprlsing a control unit (201) arranged to determine a first
preamble format to be used in a cell of the base station {20) and to determine a
basic cyclic shift value from a setof bésic cyclic shift values, characterised in that

30 the set to use is indicated by the first preamble format.and the base station (20)
further comprises a transmitting arrangement (205) adapted to transmit data
comprising indication of the determined first preamble format and a basic cyclic
shift value pointer indicating the basic cyclic shift value in the set of baslc cyclic
shift values.

38



9. A base station (20) according to any of clains 6-8, wherein the
transmtting arrangenent (205) is adapted to transmt data on a broadcast
channel . 10. A nethod in a user equipnment for processing a signal
conprising the steps of: 15a receiving (42) data froma base station on a
radi o channel, the data conprises an indhgation of preanble format and a
basic cyclic shift value pointer indicating the basic cyclic shift value to
be used in a random access procedure, b. determ ning (44) the preanble
format fromthe received data, 20characterised in c, selecting (46) a basic
cyclic shift value in a set of basic cyclic shift values, the set to use is
i ndi cated by the preanble format, based on the basic cyclic shift value

poi nter. 2511. A nebdiediadacQokddagrding tetiasimm, Laherwhapeding ddeeeivimg hod furt her

conprises a step j LA Lonal
node to perform a%’?ﬁ%@rﬁvg%g gasdg&rg%)éc;e‘gﬁarl%ﬁgé@mp%ﬁg&:%% rﬁ%ﬁ%ﬁ@hﬂgl e

format and a prearfbPevRasgindgcantidh yeit (2814 arang BEULIHE % cyclic

shift value that is based upon the determnined basic cyclic shift value. 30
12. A nethod acgorglbdig stafoP¥) &Eor@in?'td@wy]e@ciﬁi%s o) Qi bolpBsisd £Mebry

selecting (46) th si,c cyclic shirt . ue conpri t I asic
cyclic shift val u?%oﬁﬂegf"ﬁ@? C%'?img 'Eli (%(‘{ fél):/scetrgagges PP égéztﬂea’ggigg t:(ﬁ‘t:afﬁ%if)east t wo
sets of basic cyclvale iHhe setphbasiceycigabiftefolyes. the sebeingenesf aldeast MeFelSs based
on the determ ned spr@bintieandmdrittdn?), whereheack\sdtis biattd ac differeht pepatmdleany of
clains 10-12, whergin,..each preanble format corresponds to a set of basic
cyclic shift values. 14. A nethod according to any of the clains 10-13,
wherein thd%set of basic cyclic shift values Is a table of basic cyclic
shift val ues an@. thhimse etetiinA88) ataording dngnyiof elsirmisited whargindeg rangmitfns basi c

cyclic shift val ueyrakfeaient @08)eaddiptedl tatrenshitialdasmi soreatebditenarael t val ue
pointer in the table and the preanble format indicates which table to use.
10. A method in a user equipment for processing a signal comprising the steps of.

15 a. receiving (42) data from a basa station on a radio channel, the data
comprises an indication of preamble format and a baslc cyclic shift value
pointer indicating the basic cyclic shiff value to be used in a random access
procedure,

b. determining {44) the preamble format from the received data,
20 characterised in
¢. selecting (46) a basic cydlic shift value in a set of basic cyclic shift valuas,
tha set to use is Indicated by the preamble format, based on the basic
cyclic shift value pointer,

25 11. A method according to claim 10, whersin the method further comprises a step of
selting up (48) the user equipment it an operational mode to perform a random
access procedure using the determined preamble format and a preamble
sequence that is cyclically shifted using a cyclic shift value that is based upon the
determined basic cyclic shift value.

30

12. A method according to any of claims 10-11, wherein the step of selecting (46) the
basic ¢cyclic shift vaiue c;qmpdses to select a basic cyclic shift value from a set of
basic cyclic shift vaiues of at ieast two sels of basic cyclic shift values, wherein the
set to select from is based on the determined preamble format.

35



15. A nethod according to any of the clains 10-14, wherein the random
access 1l0procedure conprises a preanble containing a guard tinme and/or a
cyclic prefix, wherein the cyclic prefix and/or the guard tinme is

determ ned as a function of the basic cyclic shift val ue. 16. A
met hod according to any of clains 10-15, E)v\hereln the data is received on a
15br oadcast channel. 17. A user GQUIanHk (10) conprising a receiving
arrangenent (103) adapted to receive data conprising a basic cyclic shift
val ue pointer indicating a basic cyclic shift value and an indication of a
first preanble format from base station (20) on a 20radi o channel,
characterised In conprising a control unit (101) arranged to determ ne a
preanbl e fornmat 1804 bethds ectoidingdo BRNEREIMATCES #hitia eachsreariomrbdie

Indication in the ﬁg&Jﬁﬁﬁ ggg el Eﬂméﬁ% ‘ﬁg basic cyclic shift value in
t nt

a set of basic cy Ic'S Ues pased 0 e basic cyclic shift val ue
pointer, wherein the set to use is Indicated by the preanble format 25 18.
A user equi prrenti4(AOkthad smodingdo by it alaichd 1 0-V8) svhetein thieet obmtsicalclionhit (101)

:jst furt he(r]I grr a%%luﬁ@ls%ﬁél@ﬁﬁa@lo%@ﬁ@@ﬁfh QGRS meqee&t%@ambm&:swsﬁ

eterm ned prea r uen y
shifted in accor da 'caﬂ{}ﬁn’&ﬁ bf’ﬂ%cys?%‘?%"ef&g‘ b‘gé?r% i" (che[? Ereq%‘ﬁ G{Sic lc5’1‘@30 19. A
user equi prent ( 10pugEeBiedintip f@@e@Féi%ﬂl@mmﬁﬁmwd@@iﬁﬁwh@ 'ﬁb‘eéf’ use.
transmtting arrangenent (105) adapted to transmt the preanbl e sequence to

the base_stati o (2Aknoq 2ol @@ﬁ%&%ﬁg% s 36 GG 0Gebe any of

clainms 17-19, fur risin nmenor ntrol unit
(101) Is ar‘?anged W‘Efeg%fﬁg@?i"tsﬁ% B%?éf"t?'ac,‘;?g‘f’ g siguprd ting, a\ﬁ‘@’°f?|°’f°ﬂ%p'§€‘t of

basi ¢ cyclic shif whegdinutbe cydihprefeandieithagpuarnidinglis deételmigsitastavionciet ¢f thet ored i n
the menory (107), pakecplifstiBediueset is related to different preanble

5f or mat s.

16. A method according to any of claims 10-15, wherein the data is received on a
15 broadcast channet.

17. A user equipmént {10) comprising a receiving arrangement (103} adapted to

receive data comprising a basic cyclic shift value pointer indicating a basic cyclic
shift value and an indication of & first preamble format from base statlon (20) on a

20 radio channel, characterised In comprising a control unit (101) arranged to
determine a preamble format to be used in a random access procedure from the
indication in the received data and to select a basic syclic shift vatue in a set of
basic cyclic shift values based on the basic cyclic shift value pointer, wherein the
set o use is indicated by the preamble format.

25
18. A user equipment (10} according to claim 17, whereln the control unit (101) is
further arranged 1o perform a random access procedure using the determined
freamble format and a preamble sequence that is cyclically shifted in accordance
with the setected basic cyclic shift value.
30

19. A user equipment {10) according to claim 18, further comprising a fransmitting
arrangement (105) adapted to transmit the preamble sequence to the base station
(20).



21. A user equipnent (10) according to any of clainms 17-20, wherein the
recei ving arrangenent (103) is adapted to receive data on a broadcast
channel . 10

20

20. A user equipment (10} according to any of claims 17-18, further comprising a
memory (107), wherein the control unit (101) Is arranged to select the basic cyélic
shift value in the set of hasic cyclic shift values, the set being one of at least two
sets stored In the memory (107), wherein each set is related to different preamble

5 formats.

21. A user equipment (10) according to any of claims 17-20, wherein the recelving
arrangement (103} is adapted to receive data on a breadcast channel.

10



