METHODS AND DEVI CES FOR COVMUNI CATI NG OVER A RADI O
CHANNEL TECHNI CAL FI ELD The invention relates to

qu@%?@ énd comruni cation devices in a Comnﬁ&ﬁgﬁﬁﬂzﬁososzﬁ

in particular, for transmtting/recelVing
data on a radio channel . BACKGROUND In nodern cell ul ar
radi o systens, the radio network has a strict control
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power estinate. However, a timng estimate is
Sdifficult to make since the round-trip propagati on
deI between t he base station and the UE is unknown.
DUE uplink tining is synchroni zed to the
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10 of the UE uplink and send a correction nessage. During
t he RA, | i nk .
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20 mheﬂm‘@ee totne dnhelasupmmg ofszAtprr@crwma; s it. The pr earrbl e
represents a random UE | D which is used by the base

station when granting the UE access to the
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 pool and transmits it. The preamble represents a
random UE ID which is used by the base station when granting the UE access to the
network. The base station receiver may resolve RA attempts performed with different

preambles and send a response message to each UE using the corresponding random
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networ k. The base station receiver may resolve RA
attenpts perfornmed with different preanbles and send a

rressage to each UE using the corres '
Wé%@%% In case that nultiple UEs si nup]?gﬂgoustfm%%

use the sane preanbl e a colligion occurs and nost
likely the RA attenpts are not successful since the
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sﬁiﬁgi‘h%ﬂﬁtemh§ b%eét II éﬁf gselawqgmax% dq ﬁr‘?ﬁeW}u {hg ce Rlus

cell size to support operation in cel
dejpy syﬁé%thesnm@r offeregmblertbat acanbeatenvedh oo acgindlé oot hecittence is
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_ﬁgr oxi mat e ( ' The val ue
dlﬁﬁrenh@Z%eulr ﬁ@ﬂr@élswa@ %S@welmhéﬂlenmbs seppogtingree!l sizes from
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e maximumro p us ay spread, also
cellie brapelcastecpr ef i x and the guard period - which account
for the timng uncertainty in unsynchronized RA -
shoul d be Iarger than the maxi mumround trip time plus

Neordy thegerail of the pagippyclicsbiifurbaeki beilaigst han thgymaxmum round trip
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tifh€ |p\us§i dobad. L$E W‘F\‘éq@@nw @lblsﬁ‘)n(lﬁfdéld Burkéhtly defi ines four
conl%ratlonlstherefore i'mted Rx/thelent of

diffaeent |qr@ar@t?l@fqrgp,abq)ﬁlfrdthw(ﬂl%er&tﬂcl|c prefix/guard period length
supporting cell sizes of 15 km, 30 km, and 100 km.

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

to these limtations of course also received energy is

(?5(%80%7 5 Sone of the RA preanble formats are ﬁ%ﬁgﬂo%ﬁsosm
onger 1o increase the energy received in th

station. Currently only one set Sof basic cyclic shift

| engt hs/val ues i s defined, independent which cyclic
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an unhecessary over di nensioning. SUMVARY It is an

obj ect of enbodinents to increase the nunber of
different preanbles to be used in a random access
Enbodi nents relate to a nethod in a second

T T N R L T S

& rahd&h apteappd@séormat to be used in a cell of the
second commruni cati on device and determ ning a basic
cyclic shift value froma set of basic cyclic shift
\ahmﬁi&neﬁlfh&lsteﬁo Bsnetkbeidtesbcbas ednmnniclaﬁaorpd@mdfbetransmlmng data

hod ther e ste
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dexrtreat 19 e dsdd in atceproemaatﬁeeomdammhunn@hcm deake@nd\teldrdining a basic
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SRR & I ael SR FearrhLo e il p Bt s e boimer
pmaieatiop ¢hd oasiatydis shif adluasn thelsetofdrasishuyclic shéft valbledasi ¢
cyclic shift lengths to use. Since the preanble format

needs anyway be signaled no additional signaling is
erFaUseeof ting vérytshps doetibo df thErakditiomas iRAspreambledn, foeémnmle LTE
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prethedl e format. The second conmuni cati on device

Embodiments further relate to a second communication device comprising a control unit
arranged to determine a first preamble format to be used in a cell of the second
communication device and to determine a basic cyclic shift value from a set of basic cyclic
shift values. The set relates to the preamble format. The second communication device
further comprises a transmitting arrangement 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.

Furthermore, embodiments relate to a method in a first communication device for

processing a signal. The method comprises the steps of receiving data from a second
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further conprises a transmtting arrangenent adapted
to transmt data conprising indication of the
d first preanble format and a basic
W&E&)? %7g?eue poi nter indicating the basic cycllﬁ%ﬁé%ﬁP%/OSOS%
val ue. Furthernore, enbodinengs relate to a nethod in
a first communication device for processing a signal.
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based on the determ ned preanble format and the basic

cyclic shift value pointer indicating the basic cyclic
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basic cyclic shift value pointer. The set of basic

cyclic shift values is related to the determ ned

Er eanbl e format. BRI EF DESCRI PTI ON OF THE DRAW NGS

BRFoHFRERIRTIGN PF A6k BRAWNESi bed in nore detail i n

relation to the enclosed drawi ngs, in which: Fig 1
Egypgdinentssuif eputbecdescehad ip ot d%}a'l‘ inrrefatign tp *@s@aﬂased drawings, in
wbighmuni cati on devi ce conmuni cating, Figure 2 shows a
F@G%eﬂgﬁdv% 4 SNt ole QfewdR oG S 4R R coh @ Ru¥dtoh Gevice

Shift value, Figures 3a-3b show tables of basic cyclic
CRMEpicHEIgues for different preanble formats, Figure 4

F@UWSW@MH&?AUEYIOWQY\%@ oH@&érnﬂﬁiHb @rs%erc &atcesrhm Ve,
when to transmt gure

Figurasi 32eth Shayntables ﬁ@b%ﬁmcm@ ﬁfej@ va'va@%mﬁséﬁ%@@@l%@apats
FRUK PERIs hematically how a user equipment determines when to transmit a RA

preamble,

Figure 5 shows a combined signalling and method 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

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



NodeB, Figure 6 shows a schematic flow chart of a
nmet hod in a second communi cati on device, Figure 7

chemati c overvi ew of a second comrunj j

W%Q@?@Zﬁs% gure 8 shows a schematic flow char %@E%ﬁﬂsmsoszﬁ

method in a first communicatioh device, and Figure 9
shows a schematic overview of a first communi cation
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Li ke ﬁun%ers refer to |ike elenments throughout. The
threugheot-ogy used herein is for the purpose of
descri bi ng parti cul ar errbodi ments only and is not
i ntended to be |Inithg the inyenti Aﬁ F

10 Abederminglogy useAd\erein istar the purpose: o} oscRio-eRisk g prodiments only
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the cont ext cl earl é/{l ndi cates otherw s
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herein, speci/f p esenceh of. st atgd f eat ur

i ckiges andir elﬁgIUdl{}g" Waen Hird helpip sprely thgrp(ij?%ﬁnce of stated features,
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additi on of one or nore ot atur i ntegers
er Ee@ﬁ.ﬁ

Sresrice gpafdiianefonedr giER oL TiBgers i PPYPLRls Slements.

tdeaipRaknts UHdasrgredgsansest def i ned, aI | terns

(i ncluding technical and scientific ternms) used herein

have the sane neani ng as comonly understood by one of

Qﬂrdéib&ftyersksiel defined tdﬂ&era’ist(irtoimdmgi tethriidal and Bmemttfib masrms) used herein
be fur t

BB st mfapige o oMb R e ST bR SRR ar o
I \@hictothss invetion bietohgé . Hewill bedattiengnderstood tiean térenstused herein should
U PIErasd tvin‘énaafﬁggreita%ﬁiaiE&%éﬁstsoéiiwﬁi@%m%ni@ﬁﬁi@ context of
uhisespscificgioe aat yheseledaht afrealndmﬁleiiohbe iRterpretexsieran idealized or overly

P B0 SRR o erence o block

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
general 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,
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illustrations of nethods, apparatus (systens) and/or
corrputer program products according to enbodi ments of

(#E \6§ tion. It is understood that several Pér{%z?m%soszﬁ

oc di agranms and/or flowchart illustratio
conblnatlons of blocks in thesbl ock diagrans and/or
flowchart illustrations, can be inplenented by

crearepuéa?rrs fpr iogleamariting &Hdﬂ@hd:t(bﬁS/acfEfé@é&ﬂé‘d)lmHé SIBCIPHlQSFa?H? and/or
%1 %gacn1 ngy be provided to a processor of
aft 56?%@ conput er, special purpose conputer,
and/ or ot her pr ogr anmabl e data processing apparatus to
hine, such that the ucti ons whi ch
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tin unct.i ons/ a s
g oy SO el P iRl BB kP BF omBtiec estBleanemory
prodluqaﬂreamge«»gmnuﬁanmre includiog énstraytionk svhidhampledmeadl therfulction/act

spedffBl it the LR ?aﬂsg}?chmﬁo&bgg%@ég @Ct a conputer or

programma EY us to
functlon in a particular manner, such that the

' j t. N h erqre dabl e
TSR 83 BEER 0, K17 SR PR BT e
prbgsatmnnnle* dats pndreshing appaaerto cmesefatmre:s ohdezational steps to be

oSPFGPEh B e A0l O A E9o  LRDED o e

impéermerderbprooessosugh dmatthe iestrustionst Weich preytaomtiel oerrtdnataa or other

pf%% ?A E%n?ag %gﬁ@&t%‘?ﬁgﬁﬁﬁ @%ﬁnﬁ)&{tlhg %e‘%n%ﬁ;ﬂ@%& S%Bgl:lf edin
thpmwk@mm%awp'mgnbbcmougd@ a
comput eri npl ement ed process such that the instructions

whi ch execute on the conputer or other programmable
Acgoptingly. dke prie@emtdreves\ﬁ@vpmaﬁ@e eimheidignem bandyatehend/or in software

(@W ﬁ?ﬂﬁa/a i&é?ﬁ%gft\}v&g holrd- P@debk&%kF%r%gﬁmé@tlﬁfB?é%nt

l'ocks. Accordingly, pr esent
mvantmayrtakfatynetﬁ@rneoftﬁ)@nr@wtqerrprmamvm@caﬁu/amompnter-usable or

ccﬁﬁémﬁ%gﬂéd@gtu%)'enﬂediurﬁ RAGH cor’f‘n?ﬁbﬂ@ﬁblé@ff doHufer-readable

m cro-co Fur e present iInvention
prnwm edde enpodiask imtlf madlémrf‘ewseerbvmra@ pennepti gyt apipsuction

QURSH &fstets AR tFe Qént%ﬁ'EPH'ﬁseaocﬁﬁf'éqwgl @Smbutdr’QSpIaBAEsHputer-

avi ng ‘conput er - usabl e or conput er-readabl e program
regdelkie a1asi @@y ibA ankanadiiim thet £39 capdain (Rjorgy cqmamunicate, propagate,

or(‘tFH?w@SGrﬁ {HR"bridra f@lnus!erﬁl SR EbiRcBarBW M ihRNnsidetiéxektion system,
the context of th docunent, a conputer-usable or

m&%u% & dedebl e rredl um may be any medi umthat can
contain, store comunicate, propagate,

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)
of the computer-readable medium would include the following: an electrical connection
having one or more wires, a portable computer diskette, 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

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



or transport the programfor use by or in connection
Wth the instruction execution system apparatus, or
The conmput er - usabl e or conputer-read
W&E%P@ﬁwwﬁay be. for exanple but not limted tgpéﬁSEZOOS/OSOSZG
el ectronic, magnetic, optical, el ect ronmgneti c,
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&ﬁiﬂ'ﬁ Oherbhfe L BPBHERYIsE S840 imBELEPBIe manner, if
u gél nc ’%gﬁchﬁqﬁge)dl o?/\rnbng an el ecltrlscal connection
hreecesgpny raed dhemsipredup aégmpatepmﬁm e conput er
di skette, a random access nenory (RAM, a read-only
menory (ROM), an erasabl e progranmmabl e read- onI¥ . ,
5 nRsuved EEPR@MOSIMYMiGRYIAN HEHE? RY PR WHtIPSSAOMMiratioghdevice. In the
aco%’é)& BPthE iIfRRARGE theAvPOes LM iYatidh HRUKe (’@Q’é@‘ﬂe anode ina

t hat the conputer-usabl e or conputer-readapl
PRalwark 6 P adres staiopdiferr Be ik {36 PIUBMERNAY e dimARle phone, a
UPBA Ws@ﬁ‘altd’@?taPAQQQ@m) | hy Rt tygsd, of pBrtathle RbVBLAL MRS laptop
be eI ectronically captured, via, for instance, optical
eI dPe ie paper or other medium then conpil ed,
jointerpreted, or otherw se processed in a suitable
manner, if necessar and then stored.in a co
e WSlessnelwetk hebpdanhs coByRHRIRRLSR P%Yﬁ%é\?%%gﬁ%”‘?}@o% such as

Wa @E?_Ssozco'{ngbe WIQM:J CH‘WMRXI acenpeh_trAN fae%laet@bwwfortamenular mobile
|nven|on e wmre SS nicatl on evi ce na

bESTEMHPIAR R NSRSk SEFTS 8 KR S Bk @ 1ALSREFATOLIVGPUA network,
t Sree UTIRAN. dsedn g waidraslel syenéh @onﬁfﬁbrhlbaﬁldhb(lﬁére vall BDAurse also
(Personal Digital Assistant

15 365 [P SIRSHERIT SroGuRI e oT S e B s gt B fpeent inggntion may be

Te@b¥die @ RS ety HEs e M Rifclidheof AeMatvo G ineNofdeiia@esoncern for
%ﬁ@any network such as an | EEE 802.1 1 type W.AN,
al a H perLAN, a Bluetooth LAN, or a cellular
nDbl I e conmuni cati ons network such as a GPRS netvvork
ration WCDVA. n
1 S SRR e o A e nyPeatin aves; 0 Gg punigating with a

2oceetro®d camsnivatibnitieviee 2 Bsshevn eT@scnIaomtationas p@rﬂﬁ’med over a first

R e VT TN

nesmmiukicationmirvicaf100s anBeyedquipreatt nsuchrastavaolsiel pHonena PDA or the like
f| cherratl Ver Vi of .a first communi ca
(a8 <bothd COITRRES oD Rl e Y10 & oot R ST B et BHobEB, Node,
dB®8iSae tfddliikes shown. The communi cation is perforned

ssover a first

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 format, basic cyclic 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.
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interface 3 1 such as an air interface or the like. In
the illustrated exanple, the first comunication
is a user equipnent, such as a nobi gﬁ%
Wé‘g‘fgg}i o%é)t he |i ke and the second comruni cati o{)&d Vi C 982050826
20 is a base station, such asgsan eNobeB, NodeB, RBS or
the like. The second communi cati on device 20 sets up

Reqdririy lassitot sequ@neksin a(ﬁé&%preﬁﬁablélgﬁéé DL reANSof déquences are
conmu on device 10 to perform

S P Ehershl aise it Ml oie0E L RACESHER BP0t Ssauences
increapas coegpleditganbl e format, basic cyclic shift length

and the like. A high granularity of basic cyclic shift

| engths is desirable since it maximzes the nunber of
Ther szentfl tes guidrdttineain tdoke diersen ddadooatanae wnngﬁeacdnoe@us Choosmg it

i [ l.ess .roo ences in_.a

tod ?a%’e? N gg%%néc’:oé# xnta af'nfj é)ly%h eresaécﬁjhgﬂ%ggngo srﬁg WI|| limit
thenehaggaal creatlng |nterference and 2) the detection

of multiple root sequences increases conplexity. The

size of the guard tine is to be chosen in accordance
L'\a définehe Acts sigmagidg tmindiﬁhteomiic’rgadsic ¢yolic $haft @egthiis Lised in the cell.

Intﬁ‘é:(oﬁg\ﬁlﬁg %ﬁ%}l%%%n@i?ﬁ é/o% t}ghset%%%s té? %% 1l cliigr,tshif't

2 Cery
vahie paitgn dhismyirter maydadohiess emnershn Isetsmonsnytcriglaf 18hvialues.
length is used in the cell. In the followi ng we call

the information conveyed by these 4 bits the basic
It syomi propdsefitto definganpitip!atsets.of Phsie cynit sbigvalvey. \&dkl thessirrent

si%r[égﬁé)gg%i iy Staﬁl@@ﬁ‘la?th'a()? 18br 8 Xr;i\hg?%he'u'ite# Petdfdil which set of

I : . tiple sets o asic C
bagil ayels: shiff vdlueshte usaris @ven by hallA prga@atalfommattoh thedength of the

cy&lﬁ% Eﬁx @Yceh ﬁAlpﬁe%bIF?&ﬁ*n Rt vaY snénﬁeﬁ mlgawserjioﬂrlc%se

set aS|c cyc |ft s to useis
Slwhnmemmtpr eanbl e for mat or the length of the cycl | c
prefix. Since the RA preanble format is anyway

signaled this does not increase signaling anount.
Furihet. iesrL TE BP0 LTime RimsioriDvpleRy injodies embagimsats. the Yaehefithe guard

tlngmgg'bg%gb\?ed H?%xﬁﬂnél% g&;d%}gﬁm%@ﬁ% M'ﬁ%n%ﬁés@ﬁ timing, from the

deri or exanpl e, eternining t
basicaayshd shift waiue peivalyas f*mfe@rh@emrmaé cycl ic Shl ft val ue
as well as the preanble format. Reusing the sane basic

cyclic lengths as for the other preanbles - which are
nggh@game basic cyclic lengths as for the other preambles — which are designed

for substantially larger cells — leads to more root sequences in a cell. This implies higher

interference and detection complexity.

LTE currently defines a single set of basic cyclic shift values with maximum cell sizes,
ignoring for simplicity delay spread but just considering round trip time, of [1.9 2.1 2.6 3.1
3.746546.68.410.913.317.023.9 39.959.9 120.0] 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
113.5 159.2 266.0 399.5 0] ps.

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



for substantially larger cells - |leads to nore root
sequences in a cell. This inplies higher interference

tion conplexity. LTE currently defi
w@?&ﬂ%@? nlen(gl)‘(/lg'En%)%/ososm
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singl'e set of basic cyclic shift values with

cell sizes, ignoring for S|anPC|ty del ay spread but

j ust considering round trip tinme, of [1 .9 2.1 2.6 3.1
3.7 4.6 5.4 6.6 8.4 10.9 13.3 17.0 23.9 39.9 59.9

]S%Q:?QJ ?Kcm @Bf@ﬁc?&ch@sﬁft@?lué@%&ﬁfﬁéﬁ fhtessaﬂ{eese[t 352uséd independent
2 21.0 24.

i thegprgaable forpat gnq;ggagog]ate}gscellg;etllﬁét E!Sh'ﬁémp'ﬁSdgr m’q@nble formats

%‘1'1@% Eélfsfi’fe Q.)f.)%'oh(fheﬂro%fy' ‘Pq/cglt'ﬁ’é' Q«dﬂSBIEQG Ha@ﬁ B shift values can
upporting cell 'sizes of

lbmtsﬁﬁ@@%m'sy F@htehes@?afaP'eﬁ%maé Wépépuken %EHH Sﬂ%e Wpaféé?’ jvglues can be
deti pgdichilfe same set is used independent of the

preanbl e format and its associated cell size limt.

This inplies for preanble formats with 15 kmcell size

-wsm@%te ab&i%bleozflbn/s é;énénﬁgta r@v gtdnahigy df%abna%yaucosmd leﬁgths could
shi ft val ues can be used |entI3/ %the@?ﬁ I hift
fb@rarFﬁteVW' {f fhrep different [aples; w'%aﬁﬁo% with e lages 'Ck&‘!c ic shi
uérfg@h efifdortirgnttsl ki, dptélvﬂﬂw th@%r@é’sﬁlbbﬁbhﬁché shifttléngth glsdorting 30 km,

her. granul arity asi c, cycl hift |engths
@@mt BEStRGHARIG 4Hthi OF“tSKPééPFEﬂr?‘Pfé‘PéHﬂOSéB] es woul d

eX| st, one with the largest basic cyclic shift length
est b

SRERE IR R poRE et ehina S aued P beabSphtires duration
VUutrbn@e&dns&bZéﬂ Qe 133 pspr 200 ﬂQCBelcmzseldef tlbi?[Eeﬂ}&lBoa duration this
Wi e i troduce ns subst
SeaToE N orbaticabeo usdtypb Aiast Bt ieRb Rl ol Shes lpa at the
Jrﬁ&stréﬁfe@mnn%@% fain tBereausesitds, blh)lbsblygrcwrﬁlhmm Bugatge@ﬂthe limited
t r e.i s on e - due t n et
vk B BGERS b o o SR S R o 0o s mess e O RS
vpredmbnas n.et By gyai]lc GBI|ft|ngSfl“OZl€i snggrsobaﬂademuamw With%thk Burrently specified
f.ih u t her nor e
s e Ve B R S BB stltis o2 4h o BB ARG roo
eqaemﬁedsssumlag alpyearytoe |Ie:ngﬂ+n>ff1t38 ng) émiprBa usk mg;l:se— no@teambles can
SYed 0 o R TP SRl S et Jf b ¥ arsSppres where
Fmo;shoatlf&nmyiemot ohhogoeguence ( assum ng a preanble
l ength of 133 ns) only 133 ns/ 12 nms = 11 preanbl es

can be derived. In total 64/1 1 = 6 root sequences are
neiedeetefoce oTpeaibet t6hape enothbeset whisasic cyméit sluft valoesradomed for these

%H Qﬁglhgglogﬂzaés: 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 LTE 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

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, additional 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 length,

denoted as basic cyclic shift value BCSV out of preamble format indicator PF| and basic
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It is therefore inportant to have another set of basic
cyclic shift values adopted for these very small cel
' e transmtted 4 bits indicating the '
‘N@%%$@€W§alft val ue are now a pointer in the tg /Q%mwmamm;
which table to use is indicatted by the preanbl e
format. Even though LTE currently defines a common
cyudis ismftwmbipmrmdria‘asvmlm RRAdRateara bdve Eyalc shi@ egmcss a table,
oy ne principle c ourse al so
o AR ETe LS, HRRBriele H el S araid il 3R 3o tavte for
fopmaetadriTihe basicrptlictshift vallieccBC8V htheh dételrhiaeti @assiion theendicated
r cyclic shift value signaling (4 bits)
m@%ﬁh%ghress ntries in a 16 elenent |ong table,
however, additional tables may of course be shorter if
r e :
lng%%’éean%%’iagtg?%%tg%j% @rcﬂc Qﬁﬁ@gﬂes c?e?e arrﬁwb%% ?’o{rrﬁ sbda% Ilscshown. In the
first/edlurgn §6 tHet Neseonpfibyratiemistirsticatesd drakindhe yedond celoimint52 basic cyclic
ggﬁ eanbl e format indicator PFlI and
gggg% #g%ﬁ%r@kaggrue poi nter BCSVP. The PF
|nd|cates a basic cyclic shift set BCSS, a table, out
r , ts 0- ,
o % S o SEE s PR PR R Bl et Mol e o
cayoh id thehiNes candiburati@TB\ndicatechand iddbe sedand dolyamie keasic cyclic
. a
sqlgg?lg%géggg’a?%h@%%d ﬂg sé?’f C@’EV a#@orr‘nuht?géﬁjo ghanain column 52
resgiting ingngedsedsnustianaf cthc sihitts ¢fi 3 oot e@lu@mae 50 the Ncs
configuration is indicated and in the second col unm 52
basic cyclic shift values BCSV are indicated. In
Ftﬂrlr@urtbe Sige ofithedigsie cyelicsd is chgsan withsieppect tatha espgcied cell size,
rﬁ: 1$ane@ BBYe, hido3hé EQ%f thla'&y&lf&?réﬂxr S waridnp séé of (e guard
S con uration is indicated he second
time Neegs ts@eb?é@s@ iByaerordangs with thg(calbsizgCio\embadiments, the size of the
gué?? 'tlﬁ'@ta‘?m‘a/or&cln%%‘?éﬁx dsBECiREPVitR iR &Hﬁlhb@n@meﬁrchbé@i ad ffunction
um 52 resul \g& I'n i ncreased nunber of cyclic
ofshe pegic eyclia shiges wqedhe ereampta feEpat- t he size of the
basic cyclic shift is chosen with respect to the
expected cell size, and as nentioned above, also t
Indfigxiee Hiit i§ Bowy Hat @ Usy datermings the fransaissipg ogﬁhsé“o?reﬁwe'e based
or%:'%ﬁ Ghd admmﬂr?@@smg i98 tlﬁJéQﬁ'ﬁﬁing ) g@emsémac@: wi th sWhQ\ from DL
si ze. odi_ments, the size_of thng% Q[FE
thWdP@‘i‘ tr%%‘l"?%‘”b?"é‘f”ﬁl X Sh@@d&?%@&%d@ﬂmﬂ% thefings whpR theg JE starts

thﬂrtr&iéﬁﬁ@fbnaéﬁea Di_uﬁetelna@d oh trfeh@pbaéas@ TRYEIDWE |6 ke lbwéscase,
as the preanbl e i s shown

t
th@ﬁréf oo BrTHRGReS of H\srﬁaﬁsmm%@ Yol f<'f'?ﬁ§
preanbl e based only on the downlink DL. TDU is atine
deflnlng a guard erio
gtho

h
Ter is the le a receiving wmgow of grtn ert\logeBS\m %he upper casDLI'er may be up to
Tpre+GTO0, wherein Tpre is a time for a preamble length and GTO is an initial guard time
at the eNodeB. In the lower casem, the Ter is extended with a function of the basic shift

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

increases.



to UL and transmission timng Tst is a tinme w ndow

defining the tinme when the UE starts RACH transm ssi on
has ended. In the upper case Tst=T

(?g@g{méggsse the Tst is reduced with functi or?% +/?#é)%050826

basic cyclic shift value f(Ncs}! Ter is the length of

a receiving w ndow of an eNodeB. In the upper case,

Ter may be up to Tpre+GIO, wherein Tpre is a tine for

Q%r%r \gm Ecrla%@%mﬁ g@?f@ HfAOsit8 1eRthel B td ﬁbrtgr‘éﬁér%sgl'oﬁ%f ﬁ‘xte RA

ower casern, the Ter is extended
wireamble B adunasian of therkasisayFlic Siff valus, Jingdongerghe) basigeyclic shift, the

té%ﬂlep%t@@htahg%%%l%@ﬂ b8fe hﬁ%r@érﬁ@l@bbﬁe exam le is when the RA is

transmssion timng Tst_al so as function of si ze

5 3¢ be tieceivediaftet g OLLi r@r@m fRecall haléor TﬂPa thee des gtlﬁé’ P@ae‘# &P atthe

G¥nki6n RBL t‘éﬁ)lyeandtek}@n ﬂﬂfubh Herd Ry bRIifeAdlensd AbMSTor example,
transmtting the RA preanble, and aS a consequence t

t he
aap atqt'phfedwrﬁ@rta%.gé%rdca@éow ih Insicpe s ing gHargpghies can "be used to
trbf@vd Sart & th@h/\t BRstUrndis th af %etduafbsﬁﬁr@al@mcm bé ReisBd\as guard

preanble as a f unction o basic cyclic shif

\f@i‘l‘%f@r Riyiecerdingder-theushd F%secv@f"?‘@r’s'ﬂ re”@ﬁ@“é@r“?‘f"é’f"y a small
10 oM@t dﬂ%é@@rmﬁeﬁ&ﬁtdﬂeﬁi&é@ S5d 1013 thén firhies A &ﬁ'@'ﬂﬁ@'g@aro@?ﬁe can be

example 1s he RAjs to be recejved

g@?%@nd Fuz ity lipits the sizg ppihersHBPYItgascels gﬁ‘;rﬁﬂzep%ﬁh%auafd time, or

Qauaxmetnh@tﬁertaem@hﬁgsm tinhiagTBLof tiee RIA préuitbie Vie thehhitghined as a
I nterference fronhator exanpl e, base

'&‘?tic’Bggyr@msﬁgcyﬁ‘%s'bf&ﬁ'pﬂalﬁ% Pindhe | ast part of

the guard period can be used to receive part of the RA

15 J8h8iul ¥ oo treuRies e Rapi Pl PAe" U, b SEake or example

\/Jﬂirshatdaltdﬁbﬁ@élmﬂﬁnrﬁaMnﬁiHaOWaﬁﬁ kighteaftertrde eNmieb rédeiver window

t uard period to b [ limts how
7 B0 B sereivp Pt TEE e ol i fPdne Rraambe 1enath Tore
| ard duaard thee STOWIGIER bmuﬁuﬁaﬂhé edkrttﬁs}ri RounthErisTig®, RTT. Hence, the

e By e SR St ARG e L2 B e

20 ftomied UBNs pdérot Tiee brafdled pary&lth@dafadfﬂresmglﬂaé@dsérﬁ tﬂiehl@tal window in

t er.m nal o a t th

of e S Breahie.cp Be Focku BV BIE R bl By i G siofa recived by
sthaediddeB &mlighed atths End of theseNodaB rededver sviidoght af ter

t he eNodeb recei ver wi ndow Ter. Note that the receiver

wi ndow Ter has a length equal to the preanble |ength
ThreemaxichuguRRT T ist themebGirOredsied kinae tr@uetsivé aindoveT en s oames larger.
Round-Trip Tinme, RTT. Hence, the "dotted preanble"
illustrates the received signal at the eNodeB for the
cladiguteHatantehemBRETof a combined signalling and method diagram for a user

25

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

In step S10, 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 cell 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 values. The table is related to the determined first preamble format. The NodeB has

consequently at least two tables to select from.
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to the UE is zero. The unfilled part + the dotted
preanbl e represent the total w ndow in which a

could be received. IF the RTT equal s
W(??1 /3‘?2{17% é'ﬂ&ﬁsmsosm

€ signal recived by the eNodeB is aI|g
the end of the eNodeB recei vl wi ndow. The maxi num RTT
is thereby increased since the receive w ndow Ter
Irbstem 828, thaiNgeeB trhnsrhitsgdate ob a bradtcastasiphtel @ erah€ oabofnes NodeB.

' II' n a us equi,.pnent_ UE .
T B3 Pl e A e gt Bl G RB Bep s cveii
shi§ valbewnintdr lmo&tleg)tOShé,detehambb besic tiklidahiftrvaiueds tre ddlgcsdd table.

preanble format to be used in a cell of the NodeB. The
determ nati on nay be based on the cell size, the | oad
incstep 830,ribe WErrkceivad/ tbe dataeon thé broaBoast beanmet, eiecmdsalsé data and
I d f .
r ‘f%éé/]e% 910 f}}agr]hbleq \t/da suee% \ﬁérlﬂge&?g b%g grégé?hc s "%(lj"%t%"'}tﬁre The UE
theatdeteniningd bhsic sycligisbiiirdalue tb oserby redfiing thbdkBBldma'@dicated by the
I n
ERESRE B Yy RN R} bl flaEad e i il
channel over the cell of the NodeB. The data conprises
f f
Tﬁé;g;t_ggér?ﬁ%rfogrﬂg %I r?ﬁ ?«S%e%% Idr%t‘égl#r@ bglqﬁﬂgﬁhé ?lre'gprﬁleaf%qnﬁ and the
barig eydhis ﬁ'@ﬁl valee mmnr}gc@ randemm aropeSﬁmeg@eSit with I@eorg@hl@letsequence
o snkiBa SLERATE b etk HRGRINGER, he data on the
roadcast channel decodes e data and retrieves the
preanble format to use as well as the basic cyclic
Insé?éﬂ S40/ %&Pan@@h%@éss ERGe Vs thAMR MRS {HB NEFeasi C
cyclic shift value to use by reading the el enent
i ndi cated by the basic cyclic shift value pointer in

untéﬂ@p £50tRe Fa‘?l'd%eé?.‘:cé& rtea@esms%eab@d $tQﬁéTﬂBdeg hRd e dré&hble

perforns a random access procedure using the
SEHensPracsr ndEr iR Bl e Uy dp be S6Re (Sapandto the UE.
form ng a random access request with a preanbl e
sequence cyclically shifted according to the basic
Infigerg 8 assrhematiafious cham ok msthed in a sRedTdLoavHNicatiag device is
sh@@uest is transmtted to the NodeB. In step S50, the
random access request is received at the NodeB and the
preanbl e sequence is processed in order to identify

Intd16p B tﬁ@sé&nal%b@m’hmldaﬁ&i)@é\ﬁbet dbtérhﬁnééﬁ;reérﬁbl%lf@bﬁa@tcﬁuse based

a schematic flow chart of

op ARIIMPR SBR darek el the Sgﬁ%\MO"WPP'E‘Pé'B“ §8VIc] ﬂ’éd Yedbfd
communi cat i on deV|ce detern1nes preanble format to use
based on, for exa e of

Irb%mﬁlte%wqmd&@m |C3H8n écﬁ\@cq qleﬂeermmes a? Easuc cycTQ'c sthE ﬁjength/value

from a set of basic cyclic shift values; the set is selected based on the preamble format.
The preamble format has a corresponding table 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

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.

Each set of basic cyclic shift values may correspond to a preamble format.
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In step 34, the second comuni cation device determ nes
a basic cyclic shift length/value froma set of basic

C|IC shift values; the set is selected based on the
(b B85 f or mat . The preanble format has a  PCT/SE2008/050826
correspondi ng table of basic cl&lic shift val ues
stored on the second conmuni cation device, and the
basic cyclic shift value is deternined froma table

S T [ i~ ahi

E4 AR Cotab Buldh PUEATHS WP BB ARl S gt shit
vale pam\(da‘romdm;ahleg lthekgetetnminedrbasit exshe shlfttva@esmathesﬁet efcttaéis: cyclic
sﬁﬂ set of at least two sets of basic cyclic shift

\ues each set relates to at | east one preanble
fornat Each set of basic cyclic shift val ues may

GR E{eﬁs\ﬁ%oﬁg k8o ﬁfn%ﬂmkﬁnonQTeUﬁe 1=2Rd it ri)?\eCJa%a&\?eq a radio channel over

conprising an I ndication prea format and a

e £ell. Ehe radio ehdnnel may be agyeadcast qhﬁ@l”?ia’f thedikehe

determ ned basic cyclic shift value in the set of

basic cyclic shift values. In step 36. the second

mmp@@mp@ Hegragped comamBigplian dayicedaiaresoie rapdogadgess requests
?dé: P?L:arﬁBl%rfom whRld cycT&?ﬂ@y Eﬁﬂé@rdbhé‘éﬂl%hcgﬁé’cd?@n?to the basic cyclic

ast channel or the like. During operation
§§Eb\fﬂHJQ:ommn| cation device may receive random access
requests of the preanble format with a cyclically

shifted root sequence according to the basic cyclic
dniofder {apgrtormthe giedhad q seqeet £eNmUpicatiordRides i PEVIdsHd The second

CROMPIHiGRibh QBViIEE Mia§ Del basB sRiibAl&tich 258 NReBNENodeB, RBS, combined
comuni cation devi ce may be base station, such as a

NRRR/BNCdBR e- RBS combi ned RBS/ RNC or the |ike. In
figure 7 , a schematic overview of a second
conmmuni_cation device 20 is shown. The second

dB BRI ¢ ASCRPMEAQVEE IO OEéﬁﬁ?q“géQWW'PBPeﬂﬁ‘F £0 isphown.
201 arranged to determne a first preanble format to
Q@ used in a cell of the second comruni catj on. devi

2

ea%?&O%C%{BWHP'ﬁ??Pé‘ devieg A0CORREFPT @ SRR Up) Gy ?(}10%' apged to
Sihterf néoélﬁr:stl]fcé}éﬁibleCfoﬁhatftb b¥ @hé@?‘n,a Edneof s séc@héﬁ:@ﬁnhﬁlcatlon device
A el iR R YU 8 PSS O Gl BRI Buc g values, he set
trbeté@as lme ;wadnbe ferhatt Trv?d/:mrlolbaﬁtezmofnay be aﬁbﬁ@ad% deft@mine the
t wor k/ ce

o amia it o Be Rl e etV BseBin he SR L tegel. load on

ahs ettwork/Gaisdnel/« \ied like. shi ft

In 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
adapted to transmit 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.



10

15

20

25

30

35

val ues. The second comuni cation device 20 further
corrpri ses a transmtting arrangement 205 adapted to
ransnmit data conprising indication of the determn
W‘?Fqﬂgllmsﬁ?%anbl e format and a basic cyclic shifkC ’];/%E%?gS/OSOS%
poi nter indicating the basic 1yclic shift length in
the set of basic cyclic shift values. The data is

The assondtdoatinunicatioa deved 20 ﬁﬁ@lﬁﬂfﬂer c6MPBisedS redeRMYHIGA§EMent 203
conmuni cation device 20

or. t
<fAe7 b1 R BB ot e ep L Do M GemiRoretgle. @ s
cadaphiedtidrodevineaianemittvigia faraomcticcé &y eftiedt @Uﬁbﬂélﬁ@b |pﬂ=!1amble
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cydieahiftivelueequence of the determ ned preanbl e format

and cyclically shifted according to the basic cyclic

shift value. In the illustrated exanple, the second
Irctbamfuniratad iemarndlevﬁheesem)wdomrrpnmrsmioa deeio®R§ comptise2@G/memory unit

283595850 8o PRENE AU B B 3730 Vi RSl Bonv

Ucit)a@‘r wikemthe cadtiol uoit rﬁéi faoperiorhehereketiod stapspBurthermore, the

b SACRS Sk ESRBR el S Pl p o asi
cmhg shi§t velies anvgneu@s t’mnceonh‘éhd ¢dodrol wrhitsidonay ke be(aman@éd to

séd@éttthgggsn chz: QI%H vgfae ﬂ%r&gg% t%agicscglzlﬁccsthﬁ{ h‘ﬁugagLﬁef being one of

ue 1n SIc cycC
akﬁaaijé\ao seth@toged mbbe memone 207, witerdie agth selis rekted totdiffesent

! ry 207, wherein each set is related to
pézamt[bhebefr ofth4t8.

nt preanble formats. The nenory unit 207 may be
a single unit or a nunber of menory units.

Tﬁé‘ FrFeH%rry”Bﬁon?t r'HS %6&%@ B3t ARMd gfur%g may

nprise inte ace comuni catin
netvvork In figure 8, a schematic flow chart of a

Fmet?ﬁ’\g 'Eh%se cPB&Eor‘ﬁ&”méQﬁ&?rﬁévi?:B % é;?@orhﬁns%%"}ﬁ‘terfééé 200 for

I rst conmuni cati on device recelves
@nmanlpamgomé‘h@nﬁwork such as a broadcast channel or the
i ke, froma second conmuni cati on device indicating a
preanble format and conprising a basic cyclic shift
In/figuire8 poseheaatic fipw chart nPa awiednn e dirst saMEIpicabonidevirgds shown.
the data and retrieves, for exanple, the preanble

format and the basic cycl ic shift val ue pointer.
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

format and comprising a basic cyclic shift value pointer.

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

preamble format and the basic cyclic shift value pointer.

In step 44, the first communication device selects a set of basic cyclic shift values based
on the preamble 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 preamble format 4, wherein the set to select from is based on the

determined preamble format.



In step 44, the first conmmunication device selects a
set of basic cyclic shift values based on the preanble
The first conmuni cation device may h

W‘%?‘fﬁ’?@f’%‘sy of tables related to different pr egynﬁlgm(m/%%%
formats. In an exanple, the i1t communi cation device
has a first table of basic cyclic shift values for
preanble formats 0-3 and a second table of basic
%Y Edrh&€ emBbhiimeridl BSh 5@5mee3@r'ﬂMt%ofr@§J5mHs fo a WhrEdfBasic thdic shift
set to select fromis based on the determ ned preanble
valug®t . I n sone enbodi nents, each preanbl e format
corresponds to a set of basic cyclic shift values. The
received data may conprise bits indjcating the basic .

5 Gperesns s TN SPRPISERITCE NG 1 PESiaPIETE REMUS, wherein the
o€ hiCthe bkt cyaiclhifPing Sdintenintietabrbdre the@rdditble format indicates
preanbl e format indicates which table to use. In step
A¢nichtigRlef? B8 conmuni cati on devi ce deternines a basic
cyclic shift value to use based on the basic cyclic
shift val ue pointer  in tHe,seIected set. .In @ﬁth.nah
5 sisp 48, theret CPMERnGsHiAR APESR PR eRA Thasis CulE Shif Valye to use

10 HasO&PEH Bl KR cydmpshiftnalué Poipfed @1 tht Geldcize@set.a net wor K
the first comuni cation device perforns a random
access procedure using the basic cyclic shift val ue
andptidral srepapithe fifstcominunidatisredevicer i BatoUp iacmasp@rational mode and in

request is generated of the preanble format with

IR 2Pty eyl et ctmBNERIon Ry R PRECT § fodom access
Qﬁsdsuuca/@idmglthsgiafsk cydlcushifevetud srantbaiprdamcblé mr:mlae }-Bsacarkujrandom
conmmuni cation devi,c uesti.ng. access to the network,

15 FRECTIRANT BeebeLtR] BLTH Brer RS DALY R CheSR he oot sequence
cxeobdmaingi to theabasitacydlid st valnd/aod transryitted ¢o fheektond communication
\ggterei n th{a cgcl i C Cprefi all_&]d/or the guard tine is

VISP AT HHEGIRL AL oPR It F&ﬁ}ﬁ%ﬁ ‘the basic cyclic shift
value. In order to performthe nethod steps a first
mruni, cation device is provided., Th irst... .
R TR b ks aiHetfre oP ESN A prLBR bl dcBtaining 3 gpergttime andor

20 aa oymhc peefiphvarezein dhdPEytlic prefik ed/or the.gulrd timeg israet@maned as a function
§§@%Rg$é%ﬁ$?£¥hg§fgf a first communicati on device 10
i'S shown. e fli

'8t comuni cati on device 10 conpri ses
a receiving arrangenent 103 adapted to receive data

ﬂﬁ %'F(ile@ td S‘éjﬁ{oqmﬁﬂé‘%%od %8’&!‘3 firdt Qont?ljhgﬁiggt?o%tdeq&@qg Sllow Ed. The first
e 1Tke, froma secon

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 preamble 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
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communi cation device. The data conprises an indication
of a first preamble format to use and a basic cyclic
ue pointer indicating the basic cycl
W(\?/g(}()é}énsl\ég% a set of basic cyclic shift val ues t%&ﬂg@05§/050826
The first conmunication deviadé 10 further conprises a
control unit 101 arranged to decode the data to obtain
sdéthand trei leatd aynhcosfhlfpp@mblsmséa toadte@itle tHacodrIyEliccahirt vaiue. The

fi r§p+ rgcéée %(%]ylc%qb is t ean‘%lg%gﬁ%rtlgﬁ% nBcgdse:Jaséﬁdatéqo t|0d.l$e the

pr@lamfote foonattapd tmssbamcecydlosmﬁvelum ne the basic cyclic
shift value. The first conmunication device 10 is then
set up in an operational node adjusted to use the
The ecntiol enif tiinmay arebichembeiments ydiitienasipibktarraagertto peinflerm a
ragmggrtnra%l:eéé r&ie]sg HI%% onac%gggea ﬁ&l%m Wﬁ%%ar?o%gr\ géc%ngb O¥>€SS the
orma random access
cantideunit ‘dﬂa@@eﬁse ereaebledptmatiand meebasmmm anftt wse and transmits
r : %Eﬁ?' e .
thg ﬁgﬁﬁﬁlo@%u{é%é rﬁ;{ a HQHF]SR'? ﬂgé Hérggc‘earﬁ f t1 reg AdEn t Sth%ﬁéeﬁtst is of the
preembtecioineat V\nté@@@hcajs shiffeciraot aertente beapraing nthe wesit cyclic shift
Hence, the request is of the preanble format with
a cyclically shifted root sequence according to the
basic cyclic shift value. The first communication
T%Nk?&n%uﬂ@éﬁoh%e%@%qO%%ﬂq'sgﬁgteﬁwaowrﬁghg ﬁuﬁﬂ@rt(%'n[blrﬁaa memory
menory arrangement onprising a single nenor
argaiigement 40 gaterisiod ammemﬁmw OABpIUMbET pfongmory units.
ABpIIcaRdak Shdil 1658 W & Pbh ﬁw@%oﬁt%]tu"nﬁho‘ﬂ% Berﬁ:@ﬂ-\ th® method
perform the method steps, may be stored on t menory
stapy. apRycifestored on thg megary a@am"t,e@hﬂﬁﬂgeﬁ wel éﬁBAcF@ﬂ@Ufat'Ons data,
SRR, Eéanﬂfeef@m&b;s‘?é ERlic st*ﬂﬁ%IGe&Xr?d {6 IRE FUrth¥AhdtE Sthe memory
and |1t ke. Furthernore, the nemory unit 107 may in
uRibHRY EAb BROMEREbodivEnts have §¥té sEded. sehaa tablesiaf 83sigeyclic shift

vAIGS SndHE ke 1Rtk drt. T‘ﬁ@'cHﬁﬁol%ﬂﬁ' (1Al HiSen BT 8RR td BBlect the
control unit (101) hen be arranged to select the

basigexclie §hift valug in the S@h?fd@sichVP'Wéhsbea“dﬁs heged en dRrchpasic cyclic shift

vate E&mt‘éﬂ'th@§etbﬁﬁ@%rfé%f%h@a§&ﬁb Ge)stdre€ irsthk lenyd) UB®7), wherein
poi nt er, bei ng one of at |east two sets stored

e%‘i‘ tehis 'ﬁ@FﬁS‘rW d(@@‘%’)t Pregmtiefomalich set is related to

different preanble formats. It should be understood
t he recei vi ng and transmttlé[&Barran ement s

t
 heie B fesGeH i HBUeetynaane e aenap aratousons inle,

cEm@QRBAtAHeIRYS ﬁ%y?dé@épal%téd devitas @eh ¢bimMgingdidevicé Budhhas a
dr aw F}gs and specification, there have been discl osed

ranseRY I embodi nent s of

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.
Accordingly, although 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.
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present invention. Accordingly, although spec
terms are enployed, they are uded in a generic and
descriptive sense only and not for purposes of
FILHI'\& t| on, the scope of the invention being defined

e follomnng claims. CLAIM5S 1. A nethod in a second
conmpunp| rﬁéﬂ\b@[ﬁ AgYdohg c()%gr)unfc@ﬁoﬁ | b fon Gaf&higingtiath on a radio
radi' o annel conprising the steps 0 - determ ni ng
(32) aharineseomprisingihe stepswlit to be used in a cel |l of
the Seﬁ@@ﬁnﬂ%@ﬁ?’)‘ &ﬁ%‘sf HRafB i f6@nat to g@h@édﬂnrﬁ ) of 8)sezond
basi c cyc t value froma set of basic cyclic
shi f t commuesatiohdevie® i s sel ected based on the

pr eanblygtet AN (34PN Fasic EYARP SHitt ivhiuBGrobB8 settiitbasic cyclic shift values,
conprising iIndication of the determ ned flrst preanbl e

f or mathes 'Sas%%f'é‘?%b%%ﬁglqncth§ﬁfqef“t\ﬁai°ﬂéa'pap ter

i ndi catiaRgmithg (b@)sdléia QUr‘ﬁbhﬁngsthfcbtldfﬁéfuﬁe t&etrhifed Bist preamble
basic cyclic shift val ues. acc

cl ai mfarmahaed g,bﬁsmpﬁéclgts@tgt \@dueﬁlrgﬁwalpﬁg\g(tgﬂ?}aslﬁ@ygm shift value in

basi ¢ 1y &dtick badit Efcii¥ahirerafRepPri ses to select a basic
cyclic shift value fromthe set of basic cyclic shift

val ues, and wherein the set is one set of at |east two

setg Orf me®t Gc6dralngGo Shainh B, waéremahe erplof Geferhialngt(84) the basic
at | east_one preanbl e f or mat ccor

any ofCYEIcéhl‘fs"ai“ezc°"ﬂﬁ’féﬁeé|t?15?'ﬁ“é asqaékf VB‘P %lé@é?'i‘r? ﬁf"ﬁ'ghe set of basic

(32, Kplictdme \fdllﬁé%t apd aaeRiretht geMmatonanet 6ffu 14285 sets of basic cyclic
cyclic shift value is he size of . the cel

2 h oo BT PGS Shg B R PIRE T Or iy of

each preanbl e formt corresponds to a set of basic

cyclic shift t hod, accor.di

CY b mblnoa akgr iy to By LM R CRls B el Sl tetmining (32, 34)

br oadanstirs¢ peanle fofimat/angierebakic oyolitishit ahiuens dasddam the size of the
(20) COﬂ’prl sing a control unit (201) arranged to

deterrfi®te a first preanble fornat to be used in a cell

of the second

4. A method according to any of claims 1-3, wherein each preamble format

corresponds to a set of basic cyclic shift values.

5. A method according to any of claims 1-4, wherein the data is transmitted on a

broadcast channel.

6. A second communication device (20) comprising a control unit (201) arranged to
determine a first preamble 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 second communication device 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, characterised in that the set relates to the

first preamble format.
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comuni cation device (20) and to deternmine a basic
cyclic shift value froma set of basic cyclic shift

wd 30YBse784 he second communi cation device furthgérsero0s/050826

conprises a transmitting arrangenent (205) adapted to
transmt data conprising indimation of the determ ned
first preanble format and a basic cyclic shift value
por.ntaedecbid terainLRGatidteddyasl (20)@eebidmhgb iclatim BaduHRer comprising a
characterised in thag éhe set relates to the first
pr ean®i € %" Fﬁﬂg.eT.e”SAZQ LIREIIRRERT VBN desase dataipym a first
accordinfginicatior déuse5(10), inhetdrethe GARS|I LRIt D13 id SFHgEH Mprocess
arrag errrenlte(¥$0tS) adapted to recei ve random access
dat a T1'6fT'%°F7%'8t comuni cation device (10), wherein
the control unit (201) is arranged to process the
recei,ved data. 8.. A second nmuni cati on devi.ce (20
L opng Phominiost Rl e (R P B Ay SRS A Mtner
nenchmgﬁs‘.]ﬁg a meneore (2071, lvehecein tieddontri dnit((201)is bSanged to select
arra to [

a

| t.he. ' i hi | th
2o Bl B, S F R 8 B shir Bling el g one
at | efsttledsimwssdts strar iadhé membey @OND Wheleddich sahrImelated to

each is related to different preanble formats. 9.
A seggﬁtenééﬁr?%c@w%tﬁ‘ devi ce (20) according to any of

clains 6-8, wherein the transmtting arrangenent (205)

I Sq @ ] t roadcast, chan i :
| AL AR o VBT e BB G0 GAPRREL wheren e
pr oc &essmifing agiaggerthetd2h)iis adeptadte tsineps defa or @bmadcasy

(42) cﬁ:ﬁh@l froma second communi cation device on a

radi o channel, the data conprises an indication of

preanble format and a basic cyclic shift value

POl St B8 BEOAELAB) 08 SRS Rl {4 e
basi stepyofic shift value in a set of basic cyclic

shift val He%éivt%@%s?) &ta Lrﬁr‘ﬁ adsf‘etcﬁﬁm':&ﬁﬁluﬂf"c AR e Y Badio
and the basic cyclic shift value pointer 1ndicating .
t he basi cchanel thestata comatises andndieatign ofl pieampler farma@and a basic

access cyclic shift value pointer,
- determining (44) the preamble format from the received data,
characterised in
- selecting (46) a basic cyclic shift value in a set of basic cyclic shift values
based on the determined preamble format and the basic cyclic shift value
pointer indicating the basic cyclic shift value to be used in a random access

procedure,

11. A method according to claim 10, wherein the method further comprises a step of
setting up (48) the first communication device in 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.

12. A method according to any of claims 10-11, wherein the step of selecting (46) the

basic cyclic shift value comprises to select a basic cyclic shift value from a set of



procedure. 11. A nethod according to claim10, wherein
the nethod further conprises a step of setting up (48)
communi cation device in an operatio

W({’g&ﬁgl@ rm a random access procedure using thE&/SE%%OSOS%
determ ned preanbl e format and'% pr eanbl e sequence
that is cyclically shifted using §C|.I c shift val ue .
t hat bssibageid snmo/ralueheafateneearméqtsm pgic gylicishiftgiues, wherein the
val ue, D etbAnABY pRhanbidiofiatl0- 1 1,
wher elsﬁ&tglﬁsgéc{lﬁ%ﬂgb%geg@?hnge% 6‘) tﬁe abasl c cyclic
shift value conprises to select a basic cyclic shift
val Atr'ﬁth)@ als,&;r?lﬂg@@ﬁhfof%(é%b(%ﬁ@ f/vher‘ém 8 REardble format
| eas asli c ft val ues, wherein

5 the seprresposds txa s¢lral pasis Cb%i@éﬂ'ﬂdﬁ’“teﬁe det er mi ned
preambl e format. 13. A method accordl ng to any of

clainms 10-12, wherein each prea format corresp
to . demeipd @a@mém@y@amcofsthﬁ F'ta'%%é% Wflezfe'nAh%%‘r%aaS'c cyclic shift

accor dihngs ﬁsoa bl &fbagﬁ%ygl‘caéhﬂfﬁvé&slﬁmd b e Rivedidag sprises bits
of basic cyclic shift values is a table of basic

cycl i éndigating theabagicscysheshifi¥alpecuhareln toribits 6ihs pg%%cychc shift

10 bi ts i\adieGRtAt&In tetaBR NG the lebmbidYofrhatiAdises WhRh @bl to use.
the bits are the basic cyclic shift value pointer in

the table and the preanble format indicates which

tabhe A ﬁ}neth%@ acddrding toBhefthaermhs 094! Wherai tﬁé réri?d@m access
clains 10-1 wherein the random access roce

conpr |P§%%ed5’ep‘f%%ﬁﬂ§ﬁé aREPAMPIR CAYRRINGAFPY I aé’l‘?é?/‘ Grovglic prefix.

cycli Cwl‘Féﬁ'@ﬁ kbve t.\g‘%ﬁ’é Bielix bh@/oﬁtﬁ@'g‘uﬁrcﬂ[ﬁé isxdedétehimtd ddefunction of the
guard tine is term ned as a function of the basic

15 cycli dasiipeliosifdlugs. A nethod according to any of
clains 10-15, vvhereln the data i s received on a

br oadcast . channel ni cati.on Vi ce .
(1078 chisiiod Brgorinadd any kot Gl Hisrot Y 8 aparpd on a
to reagby®adBdrANBENPri Sing a basic cyclic shift val ue

poi nter indicating a basic cyclic shift value and an
indication of a first preanble format froma second

20 COMMAMA ﬂr&t b@ﬁmdﬁvht&ﬁn de2AXe (00) cwnipRiging acleesiviag arrangement (103)
contr ol it q??t%c rged .to det.erm.ne

F o nmt2cBlgsHo (et e SRRt 2 BRR S VP 5ol B8 KU indicating 2
the i rwastoadybmmmmvalhe ane¢arindedtioldbiba fistpreambil feabatdrom a second
basi ¢ Co¥ncr#u!m(‘;ca ion dtew\égl ﬂﬁ olnna r%d%ec%ar?rfwel, a control unit (101) arranged to
determine a preamble format to be used in a random access procedure from the
25 indication in the received data and to select a basic cyclic shift value in a set of
basic cyclic shift values based on the basic cyclic shift value pointer
characterised in that the set of basic cyclic shift values is related to the

determined preamble format .

30 18. A first communication device (10) according to claim 17, wherein the control unit
(101) is further arranged to perform a random access procedure using the
determined preamble format and a preamble sequence that is cyclically shifted in

accordance with the selected basic cyclic shift value.



basic cyclic shift values based on the basic cyclic
shift val ue pointer characterised in that the set of
lic shift values is related to the j
W(g?@g&%ﬁgégfor mat . 18. A first conmunication ggéﬁgﬂ()%&%%
(10) according to claim 17, w@rein the control unit
(101) is further arranged to perform a random access

pr 83 ddfirsteconynurgedtioe deeite(10) raecbr@uh @d’@b% f@rfWerﬁgﬂpﬁsmg a

B 0, U Lol e s

val uéeqand canfriyri¢atiooavine (20).i on devi ce (10) according
to claim18, further conprising a transmtting
arrangenment (105) adapted to transmt the preanble

> setfluéritd communication dadce tibiraciocding trargesficeand 2809, RAher

Afleg 10 ccor. to any of
ARk m&a@ﬁﬁ%&ﬂieﬂ?&r&@fb@%ﬂe&eﬁg e c?ogﬁr %t%}g‘glﬁgyanged to select
wher g]qpqswé:y@mmfbya|u¢1|mthe sethof bas;c aycrnarsgad/amssmle%t being one

the basi
cycl i¢ S%SEWV%&?E@JJI \e{@ésrlé"tS mB@ (hg oH’Ee?ﬁ'” %ETC%Is@é@tre'la(ﬁG to
sets @?Eﬁ”éﬂfe‘?ﬁ‘bterféfm%ﬁory (107), wherein each set is

10 related to different preanble formats. 21. A first
communi cati on devi ce (102 according to any of clains
172120 firshigemaiunicatien devics M Phercardirgntg eameg rof cléihﬁB)? PG wherein the

adapierdiving aafgMEnt8 3 i9Ruahtdl RFLEAH a 5D 308 roadcast channel.



