1 METHODS AND DEVI CES FOR RANDOM ACCESS POAER CONTROL I N A COVMUNI CATI ONS
NETWORK TECHNI CAL FIELD 5 The invention relates to nethods and devices in a
comuni cations network, in particular, for designing a random access
transm ssion power setting of a communi cation device. BACKGROUND |n nodern
cellular radio systens, a radio network has a strict control on the

behavi or of a 10 user equi pnent, UE. Uplihk transnission paraneters |ike
frequency, timng, and power are regulated via downlink DL control
signaling fromthe base station to the UE. At power-on or after a |long
standby tinme, the UE is not synchronized in the uplink. A first step in
accessi ng MEEHORSt A REVECHSh BeRe fRANBON ACOBIRIPAVER FERTRIM ZHtA GAMIEYICRBIONS

net wor k. THESWRK 15 usual |y done by the UE by listing to downlink signals
and obtain fromthis signals downlink timng synchronization, an estinate
of the frequency error, and also an estimate of the DL path | oss. Even

t hough t he [ECHE'QMV\F Re- synchroni zed to the DL, signals transmtted by
the LIE are_still not aligned with the desjred receptjon tim at .t he base
station decTRRIMFNIGRIRIENES 1P gethedsang qewlﬁ?wawwg?@“rs@%w@qe ﬂ%ﬂerng

traffic, thegy béﬁﬂm%m@m &0te8Y traréhigsibin pEVER SHEFRSST aldoMmiriicution devicé.0 t he
network. After the eNodeB can estimate the timng m salignnent of the

UE uplink and send a correction nmessage. The random access procedure may
al so be useﬁ 8* %@Qﬁr’oni zed UEs without valid uplink allocations for data
transm ssio & to request such allocations. 25 Usually, a Physi cal

Random Acce s Chann provjded for the LIE t est, access to
t he networ kP %W%EE@E@QBW'S_%tgmﬁs%EF%?%VP% Jis 4 ﬂECta?oB&@a%ﬂH%% qvlj]ora??
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orthogonal to t tra nel s, For PRACH
slot is def ?fﬁéagu éﬂ?s’ip“fﬂl Bﬁrlc@"[ﬂ ' E%UZ@? b%?ﬁ:c%é@ Rﬁﬁggsame time,
col l'i sions nay occur 30 bet ween requestl ng UEs. Therefore LTE defl nes
mul tiple r eanbl es. and | cks a t of
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| Ds. | n castiming synchronization, an estimate of the frequency error, and also an estimate of the DL
path loss. Even though the UE is now time-synchronized to the DL, signals transmitted by
the UE are still not aligned with the desired reception timing at the base station due to an
unknown round trip timing. Therefore, before commencing traffic, the UE has to carry out
20 a Random Access (RA) procedure to the network. After the RA, eNodeB can estimate the
timing misalignment of the UE uplink and send a correction message. The random access
procedure may also be used by synchronized UEs without valid uplink allocations for data
transmission, in order to request such allocations.

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

Because multiple UEs can request access at the same time, collisions may occur

30 between requesting UEs. Therefore LTE defines multiple RA preambles. A UE performing
RA randomly picks a preamble out of a pool and transmits it. The preamble represents a
random UE ID which is used by the eNodeB when granting the UE access to the network.



that multiple UEs sinultaneously use the sane preanble a collision occurs
and nost likely the RA attenpts are not successful since the eNodeB cannot
di stingui sh between 5 the two users with the sane random UE ID. In LTE 64

preanbl es are provided in each cell. Preanbles assigned to adjacent cells
are typically different to insure that a RAin one cell does not trigger
any RA events in a neighboring cell. InfoRmation that nust be broadcasted

is therefore the set of preanbles that can be used for RAin the current
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The path-loss is calculated as

PL =

RS,RX ~ PRS,TX

where P, RS,RX and P, RS,TX are the received and transmitted power in dBm of the signal

20 used for path-loss estimation, respectively.

In order to maintain a certain quality criteria for RA reception a minimum signal to noise
(interference) ratio at the base station is required. The base station is aware of the
present interference situation and can thus calculate the minimum required signal power

25 E), racy the RA signal must have at the base station to fulfill the required quality criteria,

This power level is also signaled to the UE. Using this power level together with the
previous calculated path loss the UE now calculates

Prscy =min {PO,RACH —PL+(N -DAg,chs P }

30 which is the transmit power needed to achieve the power level E),RACH at the base

station. This implies that the path loss — which has been calculated in the DL — is the



ranping |Is applied. Here each subsequent attenpt Is perfornmed with a by
artAcit Increased transm ssion power. In above fornula this is reflected by
the term5 (N-1) iS MI! 1where N Is the transm ssion attenpt nunber. The
interference | evel at eNodeB and thus also Me required target receive power
PO RACH depends on many factors and can vary over a w de range. Typically,
PO. RACH i s encoded and transmtted with a rather |ow nunber of bits - e.g.
4 bit - and 10 spans around a range of 30 dB. < Page 3a> It is expected
that Lit systenms will be deployed in a wide range of scenarios, from pica
cells to very large cells of up to 100 km and beyond. Since the RAis the
first procedure perfornmed by the LIE to access the network ills of vital

I mportance that random access Is works in all anticipated scenarios. If RA
falls the OE caamdforfebbaich typicaiyiaget ke cappicpTRRgyslews. Tharalow ogerlpadf act ory RA
per f or mance t heowgrlcortioEinalamtnar cbaisk rashaniwh tTioph@cqaeatisimivtidnovenyatten.poverr t he FOD

node four preanbles are defined, the ' TOO nbde even specifjes an additional
fifth preanbl e.rargingds appliadhidsseeqeh cuispauent aignent B@sﬂfoghwiﬁ!@rbvléwer 20 cells

and are thus | GRggaL.q Q%i&%ﬂﬁg é?{!ﬁ@%% Riinula F1Eis rAEARY d %%J%Wer and

consequent|ly the perfornmance e random access procedure are affected by

RA confi gur atg oy.1) SAMARY where NiEhEiriremBflorRRb Rt huRberembodi ments herein to
achi eve an efficient random access 25 procedure. This is achieved by

provi di ng nmet hods and devices according to clains 7, 9, 10, 16. Enbodi nments
rel ate to a netthebiterferarmefdavelat eNoala®/bmi teataiso he dkejvirezicdaryst rdteive powaoNMUNI cat i ons

net wor k for deZPgni ng a random access transm ssion power setting of the
first conmuni cato,RCHkinpereie on B@ny factors and can vary over a wide range. Typically,

PG.RACH Is encoded and transmitted with a rather low number of bits - e.9. 4 bit - and

10 spans around a range of 30 dB,
< Page 3a >
ltis expectad that LTE systems will be deployed in a wide range of scenarios, from plca
calls to very large celis of up to 100 km and beyond. Since the RA is the first procedure
performed by the UE to access the network it is of vital importance that random access
15 works In all anticipated scenarios. If RA falls the UE cannot access the network.

In order to Insure satisfactory RA performance the LTE standard defines multiple
preamble formats. For the FDD mode four preambles are defined, the TDD mode even
specifies an additional fifth preamble. Some of these preambles are designed for larger

20 cells and are thus longer than other preambles. The reception power and consequently
the performance of the random access procedure are affected by RA configuration.

SUMMARY
There is an object of embodiments herein to achieve an efficient random access
25 procedure. _ '
This is achieved by providing methods and devices according to claims 7, 9, 10, 16.
Embodiments relats to a method in a first comriuniéation device within a communications
network for designing a random access transmission power setting of the first
communication device.
30
The first communication device receives data from a second communication device on a
radio channel indicating a random access reception power. The first communication



3a Docunent Erst STANDARDS, 20071001 LIS, Sophia Antipolis CEDEX,
France-1 SSN 0000- 0001 Vol : 3-R2, Nr:V5.20.0 XP014040014 di scl oses a UMIS
system usi ng a spreadi ng factor of the random access channel whne

cal cul ati ng random access channel power. W2005055462 relates to a simlar
random access process. 4 device then determ nes a desired random access
reception power of the second comruni cati on device based on the received
data and a paranmeter of random access configuration that influences a
detection performance of the randon1acc§§s at the second conmmuni cation
device. Furthernore, the first comunicati on device determ nes a random 5
access transm ssion power to use based on the desired random access

recepti on p@uRimer 15 STANDA KBS, 28070 £.03; 88phik AatipslisCEDEX, [Foareé - set ti ng of
the first cQSSRIDOMDAGO00VOHSIR2E  Ir:V3.200C0 00000 | Mtiistlodeh & UNMTSsysiemadingandom
access tr ansgpheadingfactoOofiberanddin BdcdSchimeptide@arulatifg R accassichamel

conmuni cat i @Bwele WE2B05655p6DiclatRdo a Jiltelaf lahddm dddcsprandsy. cat i on device
conprises a receiving arrangenment configured to receive data froma second
comuni cation device on a radi o channel indicating a random access
reception power to detect a random access transm ssion. The first

communi cation device further conprises a control unit arranged to determ ne
a desired random access reception power of the second conmmunication device
based on the received data and a paranmeter of 15 random access
configuration that influences a detection performance of the random access
at the second communi cati on device. The control unit is further arranged to
determ ne a random access transm ssion power design setting based on the
desired random access reception power. 20 In sone enbodi nents, a nethod in
a second conmuni cati on device within a communications network for
transmtting data over a radio channel is provided. The second
comuni cati ons device determ nes a desired random access reception power
froma first conmunication device such that the second conmuni cati on device
is 25 enabled to detect a random access request fromthe first

communi cati on device using a paraneter of random access configuration. The
second conmuni cation device then determ nes data based on the desired
random access reception power and a paraneter of random access
configuration and transmts the data over a radio channel to the first
comuni cation device. 30 In order to performthe nethod a second

comuni cation device is provided. The second conmuni cati on devi ce conpri ses
a control unit arranged to determ ne a desired random access reception
power froma first comruni cation device such that the second comuni cation
device is enabled to detect a random access request fromthe first 35
comuni cation device. The control unit is further arranged to determ ne
dat a based on



5 the desired random access reception power and a paraneter of random
access configuration. The second conmuni cati on device further conprises a
transmtting arrangenent configured to transmt the data over a radio
channel to the first communication device. 5 Enbodi ments relate to nethods
and devi ces wherein the power setting of transm ssion takes the preanble
format into account and the foll owi ng randlom access procedure will be nore
efficient. 10 BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi nents wi ||l now be
descri bed i Aeyies headletarmines ardeisined andom achessaacémina podenwithgsecond Whi ch:

Figure 1 sh 6 A ' f ni,cation device in a
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over si gnal cefigHwtion thatinfluenass a datedtion pegorammot ef fherramdon defess atithiersekbi
Figure 3 sh ; ; | t l.gnaling schene, Figure 4
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devi ce. DET#§MigeDnBecrrrance with the delBOIDENEARB N ScdBsh trdhsmeissien tf ugehe pr esent
I nvention will be described nore fully hereinafter with

In order to perform the method a first communication device is provided. The first

10 communication device comprises a receiving arrangement configured to receive data from
a second communication device on a radio channel indicating a random access reception
power to detect a random access transmission. The first communication device further
comprises a control unit arranged to determine a desired random access reception power
of the second communication device based on the received data and a parameter of

15 random access configuration that influences a detection performance of the random
access at the second communication device. The control unit is further arranged to
determine a random access transmission power design setting based on the desired
random access reception power.

20 In some embodiments, a method in a second communication device within a
communications network for transmitting data over a radio channel is provided.

The second communications device determines a desired random access reception
power from a first communication device such that the second communication device is

25 enabled to detect a random access request from the first communication device using a
parameter of random access configuration. The second communication device then
determines data based on the desired random access reception power and a parameter
of random access configuration and transmits the data over a radio channel to the first
communication device.

30
In order to perform the method a second communication device is provided. The second
communication device comprises a control unit arranged to determine a desired random
access reception power from a first communication device such that the second
communication device is enabled to detect a random access request from the first

35 communication device. The control unit is further arranged to determine data based on



reference to the acconpanyi ng drawi ngs, in which enbodi nents of the

i nvention are shown. This invention may, however, be enbodied in many
different forns and should not be construed as limted to the enbodi ments
set forth herein. Rather, these enbodi nents are provided so that this

di sclosure will be thorough and conplete, and will fully convey 30 the
scope of the invention to those skrIIed |ﬁ the art. Like nunbers refer to
i ke el ements throughout. 6 "an" and "the" are intended to include the
plural for rrﬂ“ea%esmdranmnb%@esm@ceotrmqwecIaeaalpprameteceftreedmm Begessse. |t
vvr |1 be fur r

"i ncl udes” gﬂgr ur’éﬂﬂﬁn'?téa%éoh&%Bmgﬂﬁﬁégéﬁggc%ﬁgﬁﬁés%@@p{rsgfﬁﬂéhé:thggﬁce of
stated feat 8fFasgement sgefiguredtodransmi g data over a edismehansel tathe fost conponent s,
but do not psRRILARStId]NGevcddr €sence or addition of one or nore ot her
features, integers, steps, operations, elenents, conponents, and/or groups
t hereof . Bnl ess ot herwi se defined, al I ternms (i ncI udi ng technical and

scientific EpboBimdheeifie r@rnetﬂaaysna Bevis T drBAThE Bofsr SRMEAUndARERR" 00d

by one of ordinary skill in the art S 1 nven ongs. It
Wi il be fur2Kes tsrpreAmblsdarmatinto sesawst arsbietielioming mdomecpess proesdurewdld as
havi ng a nepéinitge bffiglent. S consi stent with their nmeaning in the context of
this specification and the relevant art and will not be interpreted in an

i deal i zed or overly formal sense unless expressly so defined herein. 15 The
present inv cribed belowwth reference to bl ock diagrans

and/ or f|8V\E%§i¢,§)BE§ﬁﬁg§ﬁ gﬁs'”'lﬁDﬁéWU% appar atus (systens) and/or .
conput er E&‘gsgtg&?gs(rju cc rding to enbodinents of the invention. It is

under st ood sar'betch'@ ware cRtalimtriation tathe giclased deavdngs, in
i | lustratiowBichand conbi natr ons of blocks in the bl ock diagrans and/ or

flowchart i FrbUﬁet’f Shovid S scHemibtiR_vEARIVEEY S diimNic AtV rﬂ?%%ﬁ@tﬁ]n&%ﬁons
vided to a

i nstructions. ese conputer programinstructions nay be pro

processor of t&’ neral purpose conputer, speci al purpose conmput er, and/ or

ot her pr ogr FiguR Qtdi@tﬁe@ﬁlmté&oﬁ@@ﬁér?ﬁa‘h%ero%rpér ?\s iBifSt%he tﬁ\%:h
e conputer

that the |nstr$_‘§ ons, which execute via the proceSs
and/ or ot heP®g Eerarmtsrdsfteﬁ'a L¥Eocessi ng appar at us, create means for

i pl ement i nBighifee3 §nowal & SeehRftic TombRed h@Rod Bnd agnétlr@%h&hagf anms and/ or 25
fl omchart blLock or, bl ocks. The present invention |s described herein as

enpl oyed i n 'GWE 4ehavsa EW‘F@&WPM“Q%WPE\QC* iy pdiest gemmusiratiomeenicas devi ce.
In the contEigtired sHows éwﬁmdtr@rbvertvté@v SbArsEcoMlfBatiiAdetice; be a nobil e
phone, onal ita Assr stant), base station or any other 30
type of ‘ﬁg r(grpﬁbr%mﬂ g¢h 'Fr figecharhefamethed i asecond communication device,

and

Figure 7 shows a schematic overview of a second communication device.

DETAILED DESCRIPTION OF EMBODIMENTS

25 Embodiments of the present invention will be described more fully hereinafter with
reference to the accompanying drawings, in which embodiments of the invention are
shown. This invention may, however, be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and complete, and will fully convey

30 the scope of the invention to those skilled in the art. Like numbers refer to like elements
throughout.

The terminology used herein is for the purpose of describing particular embodiments only
and is not intended to be limiting of the invention. As used herein, the singular forms "a",



A communi cations network may e.g. a cellular nobile conmunications network
such as a GPRS network, a third generati on WCDVA network, a LTE or the

| i ke. Gven the rapid devel opnent in conmuni cations, there will of course
al so be future type wireless 35 conmuni cati ons networks with which the
present invention nmay be enbodied. 7 A conmunication device conprises a
user equi pnent, a base station, a controldger node, a conbination thereof,
and/or the like. 5 A control unit may conprise a single processing unit, or

a plurality 4 apg %é‘sé'br}%hﬁydttﬁ mcﬁld@th@?lhyal f@m@%@%éﬂ lbds tﬂ’?l‘.oﬁgwéa?@ a

single or a plurality of nenory unit exanple, inteéerna
ext ernal nelfgicates OfHWFPgl&wé' be, fusherundarstood twélne/tegws BeomprisesiiTaemnealingh
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shown, At power-on or after a |long standby t UE 10 is
synchr oni zeteg8rs, steppy 9%‘@”?1@'@“@3&@%’{%1@@302@“ /‘?Uﬂ fe gpt me@gde Weacces si ng

the netwos kpde&eridé&fr%fdaﬁ@n bPorPérerh bre DINKE ReARires aiFwt'eB@rst Stebd) HpBRIIYAY, Iéhaﬂmen-[&“ S
is usually done e UE 10 by listening to signal flng on a downlink 3 and

th
to obtain f?‘?fﬂ‘?%??{‘%s aNYALIOURRHINATE% K ti m ng synchroni zation, an estimate of
the frequency error, and also an estimate of the DL 15 path loss. The base
station 20 naI§l an indjcation of a desired random access reception, power
riggpibeiise Srloed

to the UE 1 Pfage cdleteans; finchidinafepiniea) 2pd sefepiificdeimss tsed heigilom
?CCGSS r equiesle the eame h%aHlﬁg]a’é cgﬁﬁnamye%ﬁétﬁ;régodj%%érbmaghwgl% peCatfo
ransm ss r sed onp et erm ned desired random access
receptlo?'n p‘HV\Eﬁm@?‘“&e@ &?@@BMW@J’HW@% upderstaod thatdermssysed hereim apH!dccess
r ecept Id on pl@a/\aarermtéa@mvb@s&d\etaﬂn% freat rs%as%@dt wmgtrfe@rtr?m.@d thie EoHt@IRE e ][
random agccess ion tha ences, a detection rmance o
Che' 55 r andbimszeetcaionnias Slkvanter: Al OLES e REed e svufalesdApperiva
paranet er oformaiizdnse atlessexprsudly defihe@Redelat i nfluences a detection
performance of the random access at the second conmunicati on device may be

preambl e format. Wth a |onger preanble the eN odeB receiver can over a
| onger t i5TETHROprasent iiueatish Vsm@scmweaﬂv@mméreﬁwwblmmdmas eaa/oﬂper ate at

signal to nfPoi\.‘\;scﬁarrt aﬁustratlonsm?mertho%g épp%%a%usr &95 iegn%garfu?/or gom?pru er prog rrgr% progucts

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
diagrams and/or flowchart illustrations, can be implemented by computer program

20 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,
create means for implementing the functions/acts specified in the block diagrams and/or

25 flowchart block or blocks.

The present invention is described herein as employed in and with a communications

device, also denoted a mobile device. In the context of the invention, the mobile device

may e.g. be a mobile phone, a PDA (Personal Digital Assistant), base station or any other
30 type of portable computer such as laptop computer.

A communications network may e.g. a cellular mobile communications network such as a
GPRS network, a third generation WCDMA network, a LTE or the like. Given the rapid
development in communications, there will of course also be future type wireless

35 communications networks with which the present invention may be embodied.



The additional fifth preanble in TDD node on the other hand is very short
and therefore requires higher signal to noise ratios. 8 Even though with
t he existing solution PO RACH can be chosen out of an approxinately 30 dB
wi de interval the useful interval for a specific preanble is |ower. For
exanple, the short TDD preanble will not work with PO RACH val ues fromthe
| oner end of the interval, whereas the |odg preanbles will typically not
require the highest 5 PO RACH val ues, Different RA configurations require
di fferent signal powers at the eNodeB receiver to achieve the sane

det ection peyEphmEs P@éy 1.5, 0
account for these dfﬂogr@gxﬁﬂgﬁg %_ergreﬁ%{nle éggt S? gﬁ%’ﬁ é?%hér%ﬁ%iﬁ%g%
required 10 r ¥ adapted to the individual prea e

d 10 crakisatien thetasf,andioriths iker  ad d h di vi dual bl
formats /basic cyclic shift values and/or the |like than without correction.

The cyclic shift value is a paraneter for obtaining a cyclic shift unit of
the root Sedurantel uritiorysersapriseRsingly Prsessintvrit one abiralith of processingoynds.

shift val ue girhfarlyNa FetHdrg urit mal) SoMpASES s ! ! Ve_Signal
to noise ratio |g sh ownrfgr th 2 P{ﬂ\?e rgaﬁ%eogtafﬁg@aﬁ}?offg{ |ne§n'%h?°Ir[TE
Preanbl e f ofX@ihRleontemal andlor gxternal @GW% curves LO L1. Preanble formats 2
and 3 are illustrated with curves L2, L3 and the short preamble format 4 is

illustrated |§ curve L4. As can be seen preanble format 3 requires 9 dB
| ess signal 't BiOWSEi 5@ schematic evatviewot asemaunisation davies 10,hich ae ad Erprtbe dke

det ecti onor &i@c&ﬁmhﬁm@taon%%eﬁorkﬂ IQEF?M%’ pB@eﬁSWoF déer%oﬁ%gst@}w il thd DENI

t he reqwregﬂtransmt a preanble format de rrection’'term

Thi's woul d SRS RotSKRehy 'Bfa"ttrpén'&lééq f base glation/ ;fofk@trstgplrbaccamm a
power i nt er vetworfis ShetBiRFORY dbMiR s%’éhrérhf’ataﬁﬁ%itrﬁrd’eﬁﬂmel TAR il \Aﬂfaﬁ HE‘ﬁe 2 by the,
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short pr ositive. 30 Another interpretation is that the bit pattern
signaling PID, RAcy is differently interpreted according to the preanble

format. . . P
The base station 20 signals an indication of a desired random access reception power to

the UE 10 such that the base station 20 is enabled to detect a random access request
from the UE 10.
20
The UE 10 determines random access transmission power to use based on a determined
desired random access reception power of a second communication device. The desired
random access reception power is being based on the received indication and a
parameter of random access configuration that influences a detection performance of the
25 random access at the second communication device.

For example, a parameter of random access configuration that influences a detection
performance of the random access at the second communication device may be
preamble format. With a longer preamble the eNodeB receiver can over a longer time

30 accumulate the received signal power and thus can operate at signal to noise ratios lower
than those required for shorter preambles.

The additional fifth preamble in TDD mode on the other hand is very short and therefore
requires higher signal to noise ratios.
35



9 Afurther possibility is to use different offsets for different purposes
of the PRAcH transm ssion. For exanple, a (tinme critical) PRACH

transmi ssion in the target cell after handover could use a positive offset
as conpared to other PRAcfri transm ssions. 5 The formula used to calcul ate
the RA transmt power PRACH =min {PO RACH PL + (N - 1)A RAG Pnmax} is now
modi fi ed by an offset depending on the prganble format; PRACH 4ni n{130, RAC
fl - PL +(N -1) ARAcH+ APreanbl el Pnax 10 A possible setting for APreanbl e
could be e.g. 0 dB, -3 dB, and 8 dB respectively for normal |ong preanbl es
(formats O, Eden thb it @RExXIsBAg oIRfidR CARRRoi t
4). Wth a range 1- 120, -90? dBmfor’%CékRirg?gf%&Fe\;ofuggtive p?%ﬁggfe;%r

POLi CH  APB@dBhlide intzowairte useful intdridél, for Déecific pisinble B3bwe Far éxahiple, th821
for the normal, long, and 15 short preanble formats, respectively. These

it Foron; pr i Bleshfid W Y AN B LAY Rl F bR "
formul a uncih@ngsdvhdredd thgﬁ‘h@'ﬁréﬁmbl@mlﬂ%ﬁ@ﬁﬁ theﬁ(.u%td@?ﬂ@jge'stx 20 but

interpret the bit pattern signaling Poi kKAcy different
5 PO,RACH values.

Different RA configurations require different signal powers at the eNodeB receiver to
achieve the same detection performance and embodiments correct the transmission

power to account for these different levels. This implies that the value range of required

10 receive powers is better adapted to the individual preamble formats /basic cyclic shift
values and/or the like than without correction. The cyclic shift value is a parameter for
obtaining a cyclic shift unit of the root sequence, and subgroups may be ordered
according to the cyclic shift value.

15 In Figure 2, the missed detection performance over signal to noise ratio is shown for the
five preamble formats defined in LTE. Preamble formats 0,1 are illustrated with curves
LO,L1. Preamble formats 2 and 3 are illustrated with curves L2, L3 and the short preamble
format 4 is illustrated in curve L4. As can be seen preamble format 3 requires 9 dB less
signal to noise ration than preamble format 4 to achieve a missed detection rate of 1e-3.

20
It is proposed to add to the formula describing the required transmit power a preamble
format dependent correction term. This would shift the range of the desired receive power
up or down to a power interval more appropriate for the used preamble.

25 Since the preamble format is anyway signaled to the UE, the UE knows which preamble
to use and thus also knows the preamble dependent offset. For preamble formats 0 and 1
(normal long) this offset could be zero, for preamble formats 2 and 3 (long preambles)
negative and for preamble format 4 (very short preamble) positive.

30 Another interpretation is that the bit pattern signaling Po, RACH is differently interpreted

according to the preamble format.



10 Table 1 shows a possi bl e mappi ng of signal ed PeoLicH i ndex to actual
Po, RAcH val ue. Signaled P ARAGH i ndex PO RACH value for preanble formats O
and 1 in dBm Po. RAcH val ue for preanble formats 2 and 3 in dBm Poi nen val ue

for preanble format 4 in dBmO -120 -123

9

A further possibility is to use different offsets for different purposes of the P RACH
transmission. For example, a (time critical) P, racy transmission in the target cell after

handover could use a positive offset as compared to other P RACH transmissions.

The formula used to calculate the RA transmit power

Prcn =min{Po,RACH —=PL+(N-DAp,cn» P }

max

is now modified by an offset depending on the preamble format;

Poacn zrnin{PO,RACH —PL+(N=DApscn + Apreampier P max}

10 .

15

20

25

A possible setting for APreamble could be e.g. 0 dB, -3 dB, and 8 dB respectively for
normal long preambles (formats 0, 1), long preambles (formats 2, 3) and short preamble

(format 4). With a range of [-120, -90] dBm for Po,mcu the effective range for PO.RACH -

APreamble becomes now [-120, -90], [-123, -93], and [-112, -82] for the normal, long, and
short preamble formats, respectively. These intervals fit better to the typically needed
signal power levels for the different preambles.

Another interpretation is to leave the original formula unchanged, i.e.

max

but interpret the bit pattern signaling Po.mcu differently.



-112 1 -118 -121 -110 2

10

15

20

10

-116 -119 -108 3 -114 -117 -106

Table 1 shows a possible mapping of signaled £ g4y index to actual By z4cy value.

Signaled Poracy value for | Poracyvalue for | Pgracy value for
Parac index | Préamble formats | preamble formats | preamble format 4

' Oand 1indBm 2 and 3 in dBm in dBm

0 -120 -123 -112

1 -118 -121 -110

2 -116 119 -108

3 -114 -117 -106

14 -92 -05 .84

15 -90 -93 -82

Table 1: The signalled PO,RACH index is mapped to different Po,mca values depending on

the preamble format. In this example, wise configuration preamble formats 0, 1 and 2, 3
have the same mapping.

In some embodiments the formula for the RA transmit power is modified with yet another
correction term depending on the basic cyclic value NCS used to construct the RA
preamble. Depending on the NCS value different thresholds are needed to maintain a
certain false alarm rate. A higher threshold value improves false alarm rate but negatively
impacts missed detections.

Here also the alternative interpretation is possible that signaled PO,R,,CH index is mapped
to different £y ¢y values depending on NCS.
We also note that above invention applies even in the case if muitiple preamble formats

are permitted within a single cell. Depending which preamble a UE chooses to perform
RA with it applies the appropriate correction term.



14 -92 -95 -84 15 -90 -93 -82 Table 1: The signalled Po, RACH i ndex is
mapped to different PoilL.lcH val ues depending on 5 the preanble format. In
this exanple, wse configuration preanble formats 0, 1 and 2, 3 have the
same nmapping. In some enbodiments the formula for the RA transmit power is
nodified with yet another correction term depending on the basic cyclic
val ue NCS used to construct the RA 10 prettrbl e. Dependi ng on the NCS val ue
different thresholds are needed to maintain a certain false alarmrate. A
hi gher t hr e€©woihd theadaseriptions awecasstimled @rednibies ofatifterbnttiengtiyand baded dnthact s

m ssed det egf] ti,ve interpretation i s possible
that si gnal SHCRCERS heve GicreL adabioR (BbhSHSR. 5 Feyel e sThcl cffincss Beeer
dependi ng oRredCRles/waplesd todifferanh detectiomaapibilitiest Also imfid tase aboesinventidnds
case if mul E'Bk«gbgrearrbl e formats are permtted within a single cell.
Dependi ng V\:hFC preanble a UE chooses to performRA with it applies the

appropriafe correction term
The different RA preambles require different signal powers at the eNodeB receiver to

achieve the same detection performance. Embodiments propose to add a correction term

to the signaled value of the required RA receive power to account for these different

levels. This implies that the value range of required receive powers is better adapted to
10 the individual preambles than without correction.

Since the preamble format is anyway signaled to the UE no additional signaling is
required.

15 Referring to figure 3, a schematic combined method and signaling scheme is shown. The
signaling is performed between a first communication device 10 and a second
communication device 20. In the illustrated example, the first communication device 10
comprises a user equipment and the second communication device 20 comprises a base
station. A desired reception power of the base station is based on a parameter of random

20 access configuration and in the illustrated example the parameter is a random access
preamble format. However, it should be understood that such a parameter may instead
comprises random access a basic cyclic shift value, a combination thereof and/or the like.

In step S1, the base station 20 calculates desired reception power Pdesired based on
25 quality criteria, RA parameters, and/or the like.

In step 82, the base station 20 determines a pointer value indicating a power value based
on the Pdesired and the random access preamble format that influences a detection
performance of a random access operation of the user equipment at the base station.
30
In some embodiments, a Psignaled is a calculated value from Pdesired taken into account
an offset value related to the random access preamble format. In the next step the base
station looks up the value Psignaled in a table or a value closest to Psignaled. An index
value is determined from the table corresponding to the matched/closest to value and this
35 index value is used as the pointer value,



11 During the descriptions we assuned preanbles of different |ength and
based on the length they have different detection capabilities. However,
even ot her differences between preanbles may |lead to different detection
capabilities. Also in this case above invention is applicable. 5 The
different RA preanbles require different signal powers at the eNodeB

recei ver to achieve the same detection pegprfornmance. Enbodi ments propose to
add a correction termto the signaled value of the required RA receive
power to account for these different levels This inplies that the val ue

range of uired receive powers is better adapted to 10 the individual
pr eanbl es t ¢ embedimenisr tietRdesiredss feaked N inpa tabiremprisingsa pluealitysfnay
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met hod and signaling schene is

figure 3, a,schematic
signaling i&" h‘@ds feleasd ﬁ°‘?"l“ﬁ%iabl?cﬁﬁﬁ‘i9ﬁpm'ig)ﬁ9 the Phesired@r an@lug second
comuni caski dbsmw ®e Fidsirddandis |h$éﬁd@|§@s&i<§§me%ou{t&q/aider st

comuni cation device 10 conprises a user equipnment and the second
comuni cation device 20 conprises a base station. A desired reception power

of the baseinsdtep 88/thé bab@statiorP20 RamsMitTRS poinkl vaiAB 49 RedRePEqifSifient 10 over
configuration nd I n {. e |IIu§rated exanpl e the 5_?rameter IS a random

access preafBido Fanet forgxample: as punicash A Braadeasicandieramulticast such a

paranmeter may instead conprises random access a basic cyclic shift value, a
conbi nat L on, t her gof, and/ or t he L In ste 1, the base statjon 20
cal cul at @ Reteh g%‘ ‘P%Eé?ftﬁ%fi’"b%\ké5 r?‘t?@"ﬁl“?—ﬁ:l"%%&@%‘ﬁ gd%t@gppﬁpr valueand,,
RA par anet edeternzinell @raridom adckss tramsnti§sieh Selverttbasdase station 20 deternmi nes
a pointer value indicating a power value based on the Pdesired and the
random access preanble format that influences a detection performance of a
random accelasoopeerabadiments, thl @isersajuippesht pmelsésm‘e Mem iftaahbleto fiddthel N

sone enbodi is a,calgula d val ue fr Pdesired. t aken
into accoun’?ggélaﬁ q%s?éga gﬁ%f f ?'%n%\?deﬁm{@ rﬁ% PHASTE &€ e&'@a{wm?‘& Br mat .
I n t he néxtkrowsdrdanhpreviosis signalingor dem:rkmeld;bytthe user etgiigiserg basexon thea t abl e
or a val ue ed.. An | ue i.s determned fromthe
tabl e corr e"sé%%gggg'a}‘@ ?rk'ga% %?1@87 %?"6%3@(? ’53%5“'\?&'%89 ﬁm“?%q%' §§am?|l8e§" val ue
i s used as offset powertvaluezdsad on the preamble format is added to the Psignaled. Pdesired is

then used to determine the random access transmission power to use.

20 In some embodiments, the user equipment 10 uses the pointer in a table of rows and
columns together with the random access preamble format, pointer value defining the row
and the random access preamble format defining the column, to determine Pdesired.

In step S5, the user equipment sets itself up in an operational mode arranged to use the

25 determined random access transmission power.

In step S6, the user equipment performs a random access procedure and transmits
random access data over a radio channel to the base station using the determined
random access transmission power.
30
In figure 4, a schematic flow chart of a method in a first communications device is shown.
The method is for designing the transmission power setting of the first communication
device taken into account a parameter of random access configuration that influences a
detection performance of the random access at the second communication device. The
35 parameter may be a preamble format, a basic cyclic shift value, and/or the like.



12 In sonme enbodi ments, the Pdesired is |ooked up in a table conprising a
plurality of colums each corresponding to a value of the paraneter of
random access configuration. An index value is determ ned fromthe table
corresponding to the Pdesired or a value 5 closest to the Pdesired and this
I ndex value is used as the pointer value. In step S3, the base station 20
transmts the pointer value to the user eddi pnent 10 over a radi o channel,
for exanple, as a unicast, a broadcast, and/or a nmulticast. 10 In step 84,
the user equipment 10 receives the pointer value, reads the pointer value

and det er mi nAstep Qaﬂféqmt%ﬁﬁ%:éar{@% Gevict! (@BeitéVBita tfr‘a\r}wuf g?aco!nﬂ cof funjcation

enbodi nents, , t he user uses the pointer

0
find the Psidf¥isP&.a reaeieaw'ewwgg grsigpicad raﬁeom mwwem@wewsr Fhedata e

format, whi oﬁay:seagommwméwawg@d/in%b@oewukeg or determ ned by the user
equi prrent é)ased on the received signal carrying the pointer value, the

Pdesired i's determ ned. For exanple, an offset power value based on the

preanmbl e fornmefepidsi, adiesd coMmmiuricalish G@ﬂb@@bter‘ﬁﬂﬁ&l 4 86sitedt rTaH&BPn 'éﬁ@éistr&eptlon

determne the ra ﬁgm access transmn ssjon Eower to use.

enbodi ment s, PPPRECIIER FeCAY; GomEmyniaation dewce hasedanthe rfe‘i%Veé’ c!aé@)a@d @Paﬁamﬁéefand

col uMms  t oge keewiomi dotesd \onfiginaash &mmﬁe%%mk&um pERbmdMek 'of fk rﬁ
defi ni ng th%ﬂ%%ﬁ ?ﬂ% t he random accesg reanbl e format defining the col um,
to determn 24! e pecond commupicatiandevige yser equi prent sets itsel f up in

an operattioonal nmode arranged to use the 25 determ ned random access
ser gB gment erforns_a random access

transm ssio r..ln st 56, the
procedur e arqndgé)'ﬁgﬁwgg‘epgmeﬁﬁ%%éata&P@ a goipteq value indisading @ signaktechase
station usi ng\doheac:d:e*serea:epm m&imm&ﬁaha@ﬁ%ﬁtés%' refeptionPbwershd tﬂefs{éibur e

4, a schem ar in a first comrunications device
< hown to{‘ 8etyn9 Wnﬁ f]-, éeswed rar%m access receptllon power is baéed or: the S|gna|\lleld 'S

random access reception power and the parameter of random access configuration. The

15 step of determining desired random access reception power may furthermore comprise to
calculate the desired random access reception power by adding/subtracting an offset
value to the signalled random access reception power wherein the offset value is based
on the parameter of random access configuration.

20 In some alternative embodiments, the received data comprises a pointer value indicating
a desired random access reception power in a table of desired random access reception
power and the step of determining the desired random access reception power comprises
to use the pointer value in a table together with the parameter of random access
configurations. The table may, in some embodiments, comprise rows and columns, which

25 are defined by pointer values and values of the parameter of random access
configuration.

In step 46, the first communication device determines a random access transmission
power to use based on the desired random access reception power.

30
In some embodiments, the step of determining desired random access transmission
power to use further comprises to take into account power path loss between the first
communication device and the second communication device.



The nethod is for designing the transm ssion power setting of the first
communi cati on device taken into account a paraneter of random access
configuration that influences a detection performance of the random access
at the second conmuni cati on device The 35 paraneter may be a preanbl e
format, a basic cyclic shift value, and/or the like. 13 In step 42, the
first communications device receives datgg4froma second comuni cation
device on a radio channel indicating a desired random access reception

power. The @adap H‘&Mh@ﬁrsﬁc&ﬁ%Dﬁi@étio‘ﬁadegﬁ:e?s@tst?ﬁeff'ﬁgfh afloferk a?mgge {Gsd thke: S

In step 44, the first conmmunication device determ nes a desired random
access r eceftEBRNeR RPdopraccass teaNsENIBIANNANSHi cat i on devi ce based on the
recei ved data and a paraneter of random access configuration that

i nfl uences &hgl tection performance of the random access at the second

conmuni cat i Q03I step St thefirgtemrawicationdayice perfRimsaanden agegss RFersreses a

poi nter val using el deddrinitkdaasddin abidd tapdiHRSbRpERES eception power in a
tabl e of random access reception power and the step of determ ning the

desired random access reception power is based on the signalled random

access recelpitdroer tp @eEsmethe ridtRoda fisteb®muficatict dkRiBeas pRVRIcAOTHd fret at i on.
The 15 step_of de.termcglvqrég desired random access recepti on power_ nmay
I

f ur t her mor eSYBRPRIFLION: may b 2 Usefeayiaenk §UFhAYa Mckile #Bene. @A Hn pover

by addi ng/ skaptopas basegstatiorp &icaatroller! /€orhtsindtion thereoRbh@Er thaliRem access
receptloggpower wherein the offset value is based on the paraneter of

random attess configuration. 20 In sone alternative enbodi nents, the

recei ved daindigamfira sthematipoverview of alfing comeiuarthtistidévisteigigteted &nglagaraccess
recepti on power

in.a table o esired. random access receptiopn power and the
step of deteécf'“mrﬂ?'ﬂés ?q?g’ndzg?h'ggc?'ﬁﬂ‘(%ﬁ?m r@d%%ﬁ"i"gﬁ ﬁﬂﬂ%cpmwrrpri ses to
use the poic cunamunicate evith rahsecbndgll:mmgiehﬁm dewiceho Egﬂgé faAsmission pbweassting
access conf i,ons.. The table i.n _sonme enbodi rent.s, conpri se rows
and col urmsé,’eo‘ls ?‘%ﬁﬁ‘i@“‘aﬁoén'H'é?'?ﬂ@&%icﬁé?qﬁp@rpﬂ;ﬁmﬁt@é °gFﬁ8d9'QIq58§r?sof t he
par anmet et5 ofonfigurdtion thatiefences hidgtection perforimansé efthd fandodnreaddess transmission
conmmuni cat i | termnpes .a.random acge transm ssian power.to use
based on thagemh egéi/drogg °8’§H’§(8#ﬁaﬁ%'i8§‘§°?'é‘°e%‘i°f’8 .E@%?rg ge‘rlnhays ea??%l?di ment s,
t he step offoteatebasiccyclic stiff valed, aradiolahe llecess transm ssion power to use
further conprises to take into account power path | oss between the first

communi cati on device and the second communi cati on devi ce.
The first communication device 10 comprises a receiving arrangement 103 configured to

20 receive a signal from a second communication device on a radio channel indicating a
random access reception power to detect a random access transmission from the first
communication device.

The first communication device 10 further comprises a control unit 101 arranged to

25 determine a desired random access reception power of the second communication device
based on the received data and the parameter of random access configuration that
influences a detection performance of the random access transmission at the second
communication device. The control unit 101 further being arranged to determine a random
access transmission power design setting based on the desired random access reception

30 power. In some embodiments, the control unit 101 is further arranged to take into account
power path loss between the first communication device and the second communication
device to determine random access transmission power.

The received data may, in some embodiments, comprise a pointer value arranged to
35 indicate a signalled random access reception power in a table of random access reception



14 In step 48, the first comunication device sets itself up in an
operational node to use the determ ned random access transm ssi on power.
In optional step 50, the first communication device perforns a random
access procedure 5 using the determ ned random access transm Ssion power.
In order to performthe nethod a first communication device is provided.
The first communication device may be a uder equi pnent, such as a nobile
phone, a PDA, a | aptop; a base station, a controller, a conbination

t her eof , an@pwer steygdionlagmemOryl unitf 10 un theFirstaoswinenication devies. Viihewoafrolauniti r st
conmuni cat i [ i i | | . | ISt
conmmuni cat i gg1 g%&ib%gjgl##gé%g%%e@?gwée s*r%@%g%%cgé%se%%%néﬁg%&%{]e%
communi cat i 6f thecsignatied ranclem adeess resaptinngiwen ppintesand ¢he pargmetes ofirandémt he
first commg&ge@%icgﬁhggﬁﬁioﬁ_e taken a paraneter of random access 15
configuration that 1’ntluences a detection performance of the random access
transm ssPon at the second communication device into account. The paramneter
may be Pr eariiiferifeRe oSl dniCHAl hay RIRNG bd Blitfoed?0 Bailiald e bbdifed hdom
first communication device 10 conprises a receiVving arrangenen d

confi gured B¢FEsHreceplignroverdyaddingfsubtracting @a@iisettaivaitoitoasigoalledeandam on a

radi o channglodsathcaBidriors HAAANAE SRSFydiGE Ritos8d oA MESarhiheldf P fohagm andom

access transm ssion fromthe first conmunication device.

communi cat i 8FFe8eFPfi@umAloRur t her conprises a control unit 101 arranged to 25
determ ngga desired random access reception power of the second

communi cati on devi ce based on the received data and the paranmeter of random
access conf Ngipmea 3lismative embadiments dke received datasempasena paintas velueingicatinadom

access tranggesifddranddm hb&ss 96 plok BEWENTH GAkbIEbf HEMietGanddif abQ3k rré’éeﬁﬂgrg \t/ver

101 further being arranged to determ ne a random access transm ssio
desi gn set tPHEE @‘a%ﬁ‘q‘ﬁémaélsli"}"ewn'éﬁ?ﬁ)fﬁﬁ%ﬁ%‘@ﬁ%niﬁﬁt@épiel\/@ﬁ- Bee gl unit n
sonme embodi TENthen bbing af@REEPlo LsRIthe Ef@i_ilatelr t%anw ird Q%blé‘{ob@ﬂﬂg%tﬁ the ﬁ'é?ﬁmtéﬁgef

account %r @gt h | oss between the first comruni cation device an
second ¢ RAYM ACETsSFopiguration gstedsrmingcthe dasised rapders accessenerlion HaWsbwer .
15 The table may comprise rows and columns, which are defined by pointer values and

values of the parameter of random access configuration.

In some embodiments, the memory unit 107 has the data and table/s stored thereon as
20 well as applications arranged to be executed on the control unit 101 to perform the
methods.

The control unit 101 may, in some embodiments, be arranged to perform a random

access operation using the random access transmission power design and to transmit a
25 random access request over a transmitting arrangement 105 of the first communication

device to the second communication device or a different communication device.

The first communication device comprises a UE, a base station, a base station controller
and/or the like.

30
In figure 6, a schematic overview of a method in a second communication device for
transmitting data over a radio channel is shown.

In step 52, the second communication device determines a desired random access
35 reception power from a first communication device such that the second communication



power stored on a nenory unit 107 in the first comrunication device. The
control unit 101 then being arranged to determ ne the desired random access
recepti on power based on the signalled random access reception power

poi nter and the paraneter of random access configuration. 5 Furthernore,
the control unit 101 may further be arranged to cal cul ate the desired
random access reception power by addi ng/ sygbtracting an offset value to the
signal l ed random access recepti on power wherein the offset value is based

on the par aggjies ;s@nab@a@&aé@&ca%ﬁd&ﬁ@Eb&wréadégpfrormhé f‘rsF aﬁ.&&roﬂq}e!v}e%
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reception ppEwdrrahes 8Mthe Raridof AREES dt tHE sécokd ohiindri@tibh Bigic& onmuni cat i on
device. The control unit 101 then being arranged to use the pointer val ue

in a table together with the paraneter of 15 random access configuration to
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access operatlon usi ng the random access transm ssion power design and to
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In some embodiments, the signalled random access reception power may be calculated
from the desired random access reception power and an offset value wherein the offset
value is based on the parameter of random access configuration.

20 In some embodiments, the second communication device further determines a pointer in
a table of desired random access reception power. The pointer value is determined based
on the determined desired random access reception power and the parameter of random
access configuration. The data comprises the pointer value and the table may be a table
of desired random access reception power comprising rows and columns, which are

25 defined by pointer values and values of the parameter of random access configuration.

In step 56, the second communication device transmits the data over a radio channel to
the first communication device.

30 In order to perform the method a second communication device is provided. The second
communication device may comprise a base station, a controller, a user equipment, a
combination thereof, and/or the like.

In Figure 7, a schematic overview of a second communication device 20 is shown.
35



16 device is enabled to detect a random access request fromthe first
communi cati on device using a paraneter of random access configuration that
i nfluences a detection performnce of the random access at the second
comuni cation device. 5 In step 54, the second conmuni cati on device

determ nes data based on the desired random access reception power and the
par anmet er of random access configuration.1mThe paraneter of random access
configuration conprises a preanble fornmat, a basic cyclic shift val ue of

t he random émesesonanrgumeAtloordeaicd/ZOrcolnbésési & eontid uhih 2@ barcargyeld dol Heterrhing

access. recentBNoB PR BRepitn'wifle ah Y M uibalR dsREs AR AL e,
and the par seetrel conimuricaliomdavice isserabieiditg detect a randampaiceserequestiiom thetfingn

being retri %X@%Jnﬁc%%r? é\%’é e of signalled random access reception power
based on the erm nea signal | ed random access reception power and then

i ncluded i5nto the data. 15 In sonme enbodi nents, the signalled random access

reception D I oot upf zﬁ?lfwe%% t{e{i}@%Hﬁ?g ‘?éh t%ﬂn&@’&gase 66 5ATnd Gesmaly’ on

power and an o val ue erern ue 'S on the
par anet er ranctmdacmeas; woeptigopdvwerandts patameter Dfrragdma asneasdionfiguration that

second co u%ﬁéés%dé’r@&loﬁ‘j:eﬁfdﬁ%%e d?%’ie?’aﬂb&ﬁ SicBediOit '?It\eeéedoﬂd goﬁ\ﬂmnﬁ:a{?

desired random access receptl on power oi nter val ue etermn
based on t hdeviee.ckhei naé@mg@s pf @admara@msmomawbmpv p@npmpr&at’r@lq faemat,

par amet o100l BARIGRAGHE S BHLOMG ibesd BRI URIY BRHENC PO Nt er

val ue and the ta a table eS|re om access reception power
conprising rows and columms, which are 25 defined by pointer val ues and

val ues of tIyeshAs aRBbEmedts, w@dw%ﬁ&rﬁ% i§ egarraﬁgéeno dgfbnﬂr@pa §§nallbae

second cormmuni cation device transmts the data over o chann
first conmufdndem acege(gceptionspowsf kasaeépn ir@ %ﬁfﬁér?ﬁqoﬁw%ﬁmeaﬂmﬂ!

communi cat i @Rq 4RVpdr8meter Bf %eﬁ%cczwcﬁﬁgaadoﬁmﬁammrﬁam 967. 1Y

conprise a base station, a controller, user equi pnent, a conbi nation
t her eof , }&na@fdition,Aae conteol unih 2@ i areanged &9 deteraifae ?cP%Wr\@il@vPaéPd anéhecond

comuni cat i G@teﬂﬁiﬁ'e@ %tg%@llécﬁra‘ﬁﬂ@%cce&sﬂe&ﬁnoﬁ oWar erFNHTIaABleCo‘%Ts gﬂﬁllé@féh&&nz 0

conprises a control unit 1 _arranged to determ ne a desired random access
reception p@geassireesptian Ppwst Thetnpmitigdidate then cempgsrethe Hatermined patpiaid
comuni cat i Qgudevice i s enabled to detect a random access request fromthe
first conmuni cation device.

20 It should here be noted that the control unit 201 may then be arranged to calculate the
desired signalled random access transmission reception power by using the desired
random access reception power and an offset in the calculation, the offset being related to
the parameter of random access configuration.

25 In some alternative embodiments, the transmitted data comprises a pointer value and the
control unit 201 is arranged to determine the data by determining a pointer value in a table
of desired random access reception power. The pointer value is arranged to be
determined based on the determined desired random access reception power and the
parameter of random access configuration. The table comprises rows and columns, which

30 are defined by pointer values and values of the parameter of random access
configuration.

The second communication device 20 comprises additionally a transmitting arrangement
205 configured to transmit the data over a radio channel to the first communication
35 device.



S The control unit 201 furthernore being arranged to determ ne data based
on the desired random access reception power and a paraneter of random
access configuration that influences a detection performance of the random
access at the second conmunication device. The paraneter of random access
configuration may conprise a preanble format, 10 a basic cyclic shift val ue
of the random access configuration and orgthe like. In sone enbodi nents,
the control unit 201 is further arranged to determ ne a signalled random
access reception power based on the desired random access recepti on power
and the pargneter of random access configuration stored on a nmenory unit
207. In 15 g‘&?jﬁquﬁFOmﬁwﬂ@aH@ﬂ%V'wqmwss pbagg statieru @ hasedtation gonleoligr, a

poi nt er val UE ahgrethedikel he determ ned signall ed random access reception
power froma table of signalled random access reception power. The
transmtted data then conprises the determ ned pointer value. 20 It should
here be nst RGohiedmbdiMERS the mewitry uRP207Ras thd @BtalshdtabBRGRS ek %é?ﬁér%@ at e

t he desired s'%al I“g% random access transm ssi on rece_&l on power by using

the desi r edVPhirighRlGons armangea o herexesyied o Mie eantrof wrik201 te ReFfarme tecul at i on,

the of fset rnefhods.riteaseeshd commanipatioRiRViRE 20mdyatdRtiBnamEesifprian AdWbrkt | on.
25 I n sone .a}gtrﬁrng{]%ve enbodi nttﬁ’ the tragnsmtted data conprises a
poi nter val TEMARY<PHI ogHPynicate with thgomnaunications Batwask aed arereiing he dat a by

det er mi ni ngareangemeht20vartangetito feceBladrafdortl a6ddss FedLRBEAR/GARE fi%e. T €CEPL i ON
power. The pointer value is arranged to be determ ned based on the

determ ned desired random access recepti on power and the paraneter of
random ac cdsshednaivingsrantispacification | thblecha0e BREM Gigslos&\exenripslarg @mbdamentdibch 30

are define i Nt val ues and.val ues of the. paraneter of random access
confi gur at ﬁgg?’n@ﬁt‘é&SE@gﬁ&ercmxﬁ%{ppgﬁn%g\pp@gat S C8hori Q&fisei onal Iy a
t L ansn‘: tti @Mm&@enﬂhbut&ﬁs@nﬁﬁll&gﬁgga\gngj pomrtwggﬁqli_pﬂéélef tdél‘pges@uﬁhv@tibﬁd! 0
channel to . i_cation evj ce e _second co ni cation
devi ce corrpé"jlagrec{éﬁd}j'tﬁ’g@%@skgﬁﬁ?erg's@é%gmgtoé?‘?'é'ﬁeyc%'ﬁt‘ﬁ%é fMe? 9€NLNGENGNd/ or t he
| i ke. 5 15 deseniptiveiseoSenenty and hotfonmurposes whlimit&@n, thasscope ofithe aventiort bdlhg' S
stored therc%ﬂg%qﬁ){mlfgu n%@?frq%s?ati ons arranged to be executed on the

control uni 0 pertor € met hods. The second comuni cati on device 20
may additionally conprise a network interface 209 to communi cate with the
comuni cati ons network and a receiving arrangenent 203 arranged to receive

a random access request and/or the |ike.



10 In the draw ngs and specification, there have been di scl osed exenplary
enbodi nents of the invention. However, many variations and nodifications
can be nmade to these enbodi nents w thout substantially departing fromthe
principles of the present invention. Accordingly, although specific terns
are enployed, they are used in a generic and 15 descriptive sense only and
not for purposes of limtation, the scope of the invention being defined by
the following clains. 19 CLAIMS 1. A nmethod in a first communi cation
device within a Long Term Evol ution %gnnunications network for cal cul ating
a random access transm ssion power to”be used of the first comunication
devi ce conprising the steps of: receiving (42) data froma second
comuni cation device on a radi o channel indicating a random access
reception pgeEMS| evel, determning (44) a desired random access reception

power |evel of the secon onmuni cat i on .devi.ce S ecei ved data
and a par anet &r %’f‘etﬁ%fﬁ'a8%'%88’8@§"‘8%Wid§ﬂf%ww1a?ﬁ'&g(epﬁrﬁfq‘:lvéhﬁ%%s a detection
performance of tchemuaiaatons aetyetkdoraaloulating® Lodem GorRss HRRIMISHID Mr@e, whi ch
par anet er conpr iygg3edofERERLAMUAICIRIN RNEE REmBrishthesteysdi ¢ shift val ue of

a preanble, and cal cul atin 46) the random.access transni ssion power
topbe used based on feﬁ@'v'a%z‘iﬁeﬁa?faﬁb%%ﬁ%@é%@“%@éﬁ? g%vffeﬁ&ﬁaﬁag'f’evel ang a
power ranping i mhaewsindicatihhe rarmodoancasscressption povestievsi, on power based on a
Lransm ssion atLempt quhithe («A1dqalsa dhlodddliSeaBRGPHIer ROUSE rBAL N | 0SS

0 ce and t

between the first comrunicati evi e second conmuni cati.on
device.. 2. A nEEFRHA cARBWRIgRtioq deyice bagemon thaeesivad fala ansaparameteey t o
cal cul ate t he r amdlom ReeBIBnfigurisn s indlienoey\& detectivp pesamaRts’cithd + (N - 1) A

Li u/ APreanbl e, (5{513;% ggggsrseah ﬂ‘ga e r%ﬁpﬁdgﬁcgﬁont&%iéwm%&@ﬁ transm ssi on

power, PO, RACIIconprises om access reception power |evel,
comprises a preamble format and/or a basic cyclic shift value of a preamble, and

- calculating (46) the random access transmission power to be used based
on the desired random access reception power level and a power ramping
increasing the random access transmission power based on a transmission
attempt number, and also taking into account power path loss between the first
communication device and the second communication device. .

2. A method according to claim 1, wherein a formula used to calculate the random
access transmission power comprises

Preacn =Inin{Po,R/,tczar = PL+(N =DAgcn + Dpcoampier max}

wherein
P, RACH comprises the random access fransmission power,
R),RACH comprises the desired random access reception power level,
PL comprises the power path loss
ARA(:” comprises the power ramping
N comprises the transmission attempt number,
Preamble comprises an offset value of the parameter comprising a preamble

format and/or a basic cyclic shift value of the preamble, and



PLconpri ses the power path | oss A RACHconprises the power ranping conprises
the transm ssion attenpt nunber, 20 conprises naxi mum random access
transm ssion power 3. A nethod according to any of clainms 1-2, further
conpri sing designing (48) the random access transni ssion power
setting of the first conmunication device in accordance with the cal cul ated
random access transm ssion power to be use. 4. A nethod according to claim
1, wherein the received data conprises a pointer value indicating the
signall ed random access reception powey, | evel in a table of random access
reception power |evel and the step of "determning (44) the desired random
access reception power |evel is based on the signalled random access
recepti on powep | evel and the paranmeter of random access configuration. 5.
A met hod accordimg to cl atampisesvhaximim raftemsicegssafansiaissompavidag desi r ed
random access reception power |level further conprises to calculate the

desi red random access reception power |evel by adding/subtracting an offset
val ue to the 3i draethediaccaniihgrie anceskimet-apluitios cpopasing evel wherein t he

of fset val ue is-base i L Iglole figuration 6. A
met hod according_ to %ﬁqﬁ'rﬁgr}%m%elr%g?é\rﬁtaﬁ%% {éCEI v%&ﬁ&g’?{g's%egtﬁ%ﬁfg‘esﬂ?% poi nt er
val ue indi cati ngmgmag'g&r"@aeY‘%%‘B@ﬁ?%ﬁ%S@"tFQl,eéﬁfci‘@??d;ﬁ@fmm 3868 in a table
of desired randtanswssimpowecweiusa. power | evel and the step of determ ning
t he desired random access reception power |evel conprises to use the

poi nter val ue ig a table together with the paraneter of random access

configuratior #MeNqACReding (eipitn havhersintharereed date cemprisele poiatsr e

C?”PL i ses rovvi waigk indicating $he sifranié ﬁhe?rﬁleﬁééat@fbc%tioﬂ%ﬁ&ﬁé\{ég # élf‘aﬁle%'?'g_ val ;Jes
0 e paranete r configuration. 8. A nethod according to
any of Ito he cl ai @Qéw?@gﬁcgétﬁgigw F'lré§?l%8d ﬁﬁé??t%ge‘z%f"?“ﬂ%ﬁ"r“gm ng a rgndom

access usi ng t heeST8% (RAAPE @eeass reqeatiatowsr emeliokased on B signaked mndsm

comuni cat i on_ dessesretddibn PoVieHIIRNaridND BarGRIZR, bEBRIM actebBShidGLEBAEVO! Ut i on

network conprising a receiving arrangenent (103) configured t0 receive data

froma second conmmuni cation device on a radio channel indicating a random

access recept® o Mewdiaceasdieg toralainiet wberein thastep nf deteedrind deshediiangorn, a

control unit (1&tsssresqtaefodd 6lal BrArEmAdR) baMI4GIURAGHSRGa CCCPtT On
ased on

power |evel of the second co ni cati on device e recel ved data
and a par anet erécggssrrﬁﬁe(fgﬂ? %%%"%E%'eﬁ?yrﬁqd&ggawmns aupffsehyalypiadless a detection
performance of signallednacidam acaees ecaptionireweciewsl dhhe@mthe bitst vaide Bds&r, Whi ch

par anet er ConprdnAS paraMeRANaRddn? LERE Watiaﬁ} basi c cyclic shift value of
a preanble, wherein the control unit ?101 I's further arranged to cal cul ate

a random access transm ssion power to be used based on the desired random
access recepfi dhmptine acdoeding toatadind, phevein theuwseing dutd enrgeet 8 pbiReF ease t he

random access t i S I , ] SSion._at,t nunber,
o ol so to T an B HHAEhO LR o RBR SOl BcddiBR BN TRl BB
communi cat i on dETHRAI0IAN FFrESSEEERIPN POWRLIAYE and the stew\df determining the

desired random access reception power level comprises to use the pointer value
in a table together with the parameter of random access configuration.

7. A method according to claim 6, wherein the table comprises rows and columns,

which are defined by pointer values and values of the parameter of random
access configuration.

8. A method according to any of the claims 1-7, further comprising the step of:
performing a random access using the random access transmission power.



10. A nethod in a second comuni cation device within a Long Term Evol ution
comuni cations network for transmtting data over a radi o channel
conprising the steps of: - determining (52) a desired random access
reception power |level froma first comunicati on device such that the
second comuni cation device is enabled to detect a random access request
fromthe first conmunication device using a paraneter of random access
configuration, which paraneter conprises a preanble format and/or a basic
cyclic shift value of a preanble, - determ ning (54) data based on the
desired random access reception power 4'evel and the paranmeter of random
access configuration, and - transmtting (56) the data over a radio channel
to the first go [ V. im10,
Wheroin the s e'X‘HH§1 c§%ﬁu%aﬁ’o% de% 1%}aréé§r\]§ﬁ§w9e ?o%fr‘p%&%éj.hfag_owr%gl et val ue
to be included ﬁwg@tqutmk QOmW@S@ racedving g’mgﬁ@aﬂtﬁwﬁﬂé‘?ﬁf@%’@é% reception

power :eve: |Sd¢?iﬁ%mh@6ﬂmbﬁ§&dn@8mﬁm6m&&8h aadcé%wMo?mewmaiemt Id o?h
power eve an e a [ an cce contl n e
o er i med i onAIrA T AREE! Rlotbn EAPS LA HERS: o BRAGRBESY [aerBlbAd ' 1o
poi nter val ue r @conten) gait ﬂﬁ@mr@ng@mﬂoaem@sgmsrrwanMwneas:r@e@%!on eception

power, and the BQ\Ivé\II@JeI Uﬁhé@edoﬁd b&%hﬁq@ﬂoh Bé@céﬁb%e@@ﬁ&er%ve&dﬁ@talﬂed
according to cla om acc%%s reception power

| evel is calcul 5tp€EP“?el’?Irﬂffai’l’8°"8€§?ei5§8°'%§H@8?ﬁ %’5{:‘8 e AR pover | evel
and an of f set vabdemaher dithe iehdonoédcaes attld seeond ciramenlcalion tibvcepwhigmet er  of
random access Cﬂgtfahﬁwr%hﬂ’}es%%reaﬁ\b@fow SRG60E Bhdio)oR & mmgnel&a wher ei n

the transmtted ta conprjses ol nter of determ ning
data conprises Pf?aﬂﬁ’fee\”g?ﬁ@ t’Eeh‘”e°“[5’8'i Yitd101y gy fdher grrangedite @"Wat%léé?'}d@ﬁ‘ random
access recepti oacqeswansntiésbonmwet rbeuskd basesl cidhedesiraé chndomadcasn t he

det er m ned des! oI OB 864278 o RBREREIARg BRMFIed KEleaBllo riifighAr At er of

random access confl guration % wher ei n
the tabl e of dedFGess irangTHssiANROVESRased OB FriranpMiseiar AllerartaLMBeRd A8tor ows and
col utms, whi ch aike ifl@acdoant doyePsitinioss bataberheding cordmusitatioh dblice g anet er  of

random access c%f gwda%o;n%n %éon& Rt hod according to any of clainms 10-14,
wherein the par anet er random access configuration conprises a preanble

format and/or a basic cyclic shift value of the random access configuration
and/or the like. 16. A second conmmuni cation devi ce (20) to be arranged in a

Long Term EVQJOUE\'n?th "q’r%géé: t| S ne{lﬁvxo elsicégﬂ 'é‘ce otngTa',‘_?)g\r;é&t%:neunit (201)

arranged to det erm he 'a vel froma
first communi ca@¢mmumeali00%n@werlk f@M@tﬂSmW@gs@mr 8 carinuetiapne! compdind ce s
enabl ed to detegk s@eprs%ndom access request fromthe first cormunl cation

devi ce using a pﬁ%ame erwg{ gm access confi ura |oné %?r amet er
conprises a prealibre 1or g?]sdr)e ferglopaceess rﬁfﬁq gn epper{ V\‘?af%"éag

preanbl e, and t ecraatrieationdees such s theme correcodwsuniaation deviberis enabiesido

recepti on powver gdteme rafdifh Qcc@é’ééﬂﬁés‘?froﬁfthéﬁr@mm%&w%'&Hb%t' on, and a

transmtting arran confi qured ansmt the data over aradlo
channel to 19 he ??@@FFEB{HE'J M aeEhCyWgyration, Wh'°l:' parameter comprises a

preamble format and/or a basic cyclic shift value of a preamble,

- determining (54) data based on the desired random access reception power
level and the parameter of random access configuration, and

- fransmitting (56) the data over a radio channel to the first communication
device.

11. A method according to claim 10, wherein the step of determining data comprises
to determine a pointer value to be included into the data, wherein a signalled
random access reception power level is determined based on the desired
random access reception power level and the parameter of random access



12.

13.

14.

15.

18.

22

configuration and the determined signalled random access reception power level
is indicated by a pointer value retrieved from a table of signalled random access
reception power, and the pointer value is included into the data.

A method according to claim 11, wherein the signalled random access reception
power level is calculated from the desired random access reception power level
and an offset value wherein the offset value is based on the parameter of random

access configuration,

A method according to claim 10, wherein the transmitted data comprises a
pointer value and the step of determining data comprises to determine the
pointer value in a table of desired random access reception power, the pointer
value is determined based on the determined desired random access reception
power level and the parameter of random access configuration.

A method according to claim 13, wherein the table of desired random access
reception power level comprises rows and columns, which are defined by pointer
values and values of the parameter of random access configuration.

A method according to any of claims 10-14, wherein the parameter of random
access configuration comprises a preamble format and/or a basic cyclic shift
value of the random access configuration and/or the like.

A second communication device (20) to be arranged in a Long Term Evolution
communications network comprising a control unit (201) arranged to determine a
desired random access reception power level from a first communication device
such that the second communication device is enabled to detect a random
access request from the first communication device using a parameter of random
access configuration, which parameter comprises a preamble format and/or a
basic cyclic shift value of a preamble, and to determine data based on the
desired random access reception power level and a parameter of random access
configuration, and a transmitting arrangement (205) configured to transmit the
data over a radio channel to the first communication device.



