- 1 - Redundancy Strategy Selection Scheme FIELD OF THE INVENTION The present invention
relates.to a method terminal device, and network device for providing redundancy parameters for an
automatic repeat request processing at a 5terminal device of a communication network, particularly for
uplink transmissions in a third generation mobile communication network. BACKGROUND OF THE
INVENTION For wired links, reliability in data communications is traditionally obtained thanks to
repetition. A packet is retransmitted when the previous attempt was unsuccessful. 10 Such
mechanism is called Automatic Repeat Request (ARC). In the case of wireless transmissions, due to
the poor quality of the link, packets should be protected,against channel noise, fading due to mobility,
and interference created by other users. Protection is plainly given by forward error coding (FEC), e.g.

transmitting additional bits incorporated:interthesiaitpackete HiRNEYSS I Provide the same 15 quality
as in a wired system, FEC overhead could lead to very inefficient transmissions. As a result, hybrid

schemes, combining FEC and ARQ haveFQEEB Brrg)q_?_isgﬂ vl;%gﬁ:d ARQ (H-ARQ) has been-defined as
the joint use of ARQ and FEC. EEC provi likely errors and thus avoids the
conventional ARQ scheme to stall. On the other hand, ARQ could prevent FEC failure. Hence, 20 the
receiver may dis FIPAPPER RO T SriipRaSisMstRoG Ttk g ¢hiemewtnewkidvrever te decoder
could benefit froR PrelIeUsHttsiants teimnpieve theadecadingtipedpsaiange-Rt thecduiagtege. To
achieve thisinctementhdedindancwachemesdavetiend demiorad. Mhese-the i RE:%B% ission is
encoded with a high:ate ng%%g%wgg%rpHQgMﬂprotectlon and The following trans-

25missions -simply consist of additional redundancy in order to decrease the code rate seen by the

receiver. Current enhancements for %D|H6té£g%ﬁer&8%?:%hvglg\]e\?g§$ 8ode Division Multlple
ION

For wired links, reliability in data communications is %radttionally obtamed thanks to
- repetition. A packet is retransmitted when the previous attempt was unsuccessful,
10 Such mechanism is called Automatic Repeat Request (ARQ}. In the case of wire-
| less transmissions, due to the poor quality of the fink, packets shouid be protected
against channel noise, fadang due to maobility, and interference created by other
users. Protection is mainly grven by forward error.coding (FEC), e. g. transmtﬁmg
additional bits incorporated into the data packet. However, to provide the same
15 | quality as in a wired system, FEC overhead could lsad to very inefficient transmis-
sions. As a result, hybrid schemes, combining FEC and ARQ. have been pro-
posed. Hybrid ARQ (H-ARQ) has been defined as the joint use of ARQ and FEC.
FEC provides correction of the most likely errors and thus avoids the ccnventaonat
ARQ scheme 1o .staEI On the other hand, ARQ could prevent FEC failure. Hence,
20 the receiver may discard an erroneous transmission before décoding the new one.
However, the decoder could benefit from previous attempts to improve the decod-
ing performance of the current one. To achieve this, rncrementa! redundancy
schemes nave been developed, where the first transmission is encoded with a
h&gh rate code and thus low overhead but iow protection, and the foilowmg trans-
25  missions -simply consist of additional redundancy in order to decrease the code
raie seen by the receiver,

Current enhancements for uplink packet data of Wadeband Code Division Multiple
Access (WCDMA) systems cover radio transmrsszon of data from a mobile unit or

. mobile terminal, calied User Equipment {UE) in third generation terminclogy, o a

30 ' fixed station, called Node B in third generation terminology. Here, the case of er-
roneous reception of data packets is handled by Radio Link Control (RL.C) signal-

-ing. This is disadvantageouUs in that a retransmission will require relatively largs
buffers and will introduce significant delays. One of the technologies undér invasti-



Access (WCDMA) systems cover radio transmission of data from a mobile unit or mobile terminal,
called User Equipment (UE) in third generation terminology, to a 30 fixed station, called Node B in
third generation terminology. Here, the case of erroneous reception of data packets is handled by
Radio Link Control (RLC) signaling. This is disadvantageous in that a retransmission will require
relatively large buffers and will introduce significant delays. One of the technologies under investi- - 2 -
gation in connection with enhanced uplink data is fast H-ARQ, where the packet retransmissions are
handled at either physical layer or Media Access Control (MAC) layer andthus in principle at the Node
B instead of the Radio Network Controller (RNC). Thisawill significantly reduce the retransmission
delay, allowing for 5 more aggressive settings of the Block Error Rate (BLER) targets for the
transmissions frogatitve iV Epwhichdeads to-aaisntialgainn, qgu:ggtqga@g@y @fﬁf;é},égcﬂg edug%d

i [ nlink -

- signal-to-noise (E&bIQ)esueMents Dying, h&iﬁ@”ﬁ@%ﬁ%@%ﬁ?&% X gl)gﬁgqugggg@édﬂ- 10
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Packet Access ( hird Generation Partnershig
cations, the fast W@%JQJ% HgtJ,E\E\vL'!a%ql St t'f?g(ﬁ i Sebsivgritber RgaisHerd Bidwnlink Shared
Channel (HS-DSCH)! ?g)@t é“ﬁl&i'é BRACHIHcorivePoNS sistiamdaniop viefsionsigRMy thbe used
for transmissions tBW AL L iR Feidessi ¢ Hithé stinBart SmpljRsFetjfiegpessibieR Vs dutthe Node B
is free to use any RV élﬁ?dﬂirhk“@w@d“éﬂdﬁhe;aumte5@j@@dmﬁ-@@msﬁsdbﬁﬁyaggg@igﬂ%Bhpeysed -15

RV to the UE ondhesHighrSpreasbiEaarasheontipliehannel (HS-SCCH) just before the transmission of
the data on the HS-DSCH using this RV. For the signaling of redundancy versions for HS-DSCH, three

bits were assign t :SCCH, sa that eight possible redundancy versions could be indicated.
%@gﬁ LA a?%%?é*ct%%%& GbliHIetaresessi bW diss et 26 ehisselection

Similarly, the Siné%% %él%ltlon %raﬁ, ! | . : _
was, totally left to the UE. ThiS by hGFasEr vafisaishientsaircatisriméte eiferrpblotie Bs have
different cap@bilif¥LFhidhetRsy E-4fse aorserinteaitoumicaMoredier pthesasiwosk fayhe, operated in
different ways, eXpagdtPhighiok IBeBiEENtangst(hish@Eaghwnay: hayevdife e RL oRtIMWRL BV
Z'F][?tegies, Csiucg dﬁahenbdgubsamém@}él@ﬂé/q@@%fw@m %%Qi%\ﬁ%gsigh' t?&ﬁ%ﬁga%%\?gg gtz;rding
ifferent redundaiey, versinas@RELaAreapY I0grRrOGESSINgG Sehemes ¢ ée a ereIE from the
aGe speciicai) 6 e VM ISHRTLI LE YAk o L N ORI ne e
7 “15 RV to the UE on the High-Speed Shared Controf Channei (HSQSCCH} just before
the trgnsmission of the data on the H3-DSCH using this RV. For the éignaiing of
redundancy versions for HS-DSCH, three bits were assfgned on the H3-SCCH, so
that eight possible redundancy versions could be indicated. '

Simitarly, the _simpiest solution for RV. selection for uplink trénsmissions would be if
20 this selection was. totally left to the UE. This may, 'however, cause problems in

cases where different Node Bs have different capabilities which the UE should

take into account. Moreover, the network may be operated in different ways, e.g.

with high or low BLER target, which each may have different optimum RV strate-

gies, such that only sub-optimal network performance is achieved. Further details
25  regarding different redundancy versions and corresponding processing schemes

. can be gathered from the 3GPP specification TS 25.2142. |

Another problem in the uplink direction is that signaling from the UE to the Node B
will introduce overhead from all UEs operating in the enhanced DCH mode. 1t is
quite important that the RV coding information is.received properly since an erro~

30 neous reception of these values will cause an erroneous recedtion of the data
packet itself by introduction of erroneous puncturing patterns,



will introduce overhead from all UEs operating in the enhanced DCH mode. It is quite important that
the RV coding information is received properly since an erro- 30neous reception of these values will
cause an erroneous reception of the data packet itself by introduction of erroneous puncturing
patterns, 3 SUMMARY It is therefore an object of the present disclosure to provide an improved
redundancy strategy selection scheme, by means of which a signaling load can be reduced while
increasing flexibility in the selection. According to & first aspect, there is provided a method,
comprising: providing a set of predetermined SEl{iEiides of redundancy parameters to a terminal
device, said redundancy parameters each indicating a redundancy version for an automatic repeat
request pro&%gsgﬁge% I:[Qe tergninal evice, sele_c%n% at least one of said set of predetermined
sequences; ahd transhiitihg o RatSh IR EHECI AN Se o RavAtd st BRE Ked iehew8ahe terminal
device to prfdgeysaitEraduridbsioy. paraneters forlig ausiealicerépentieduesiqracessing at said
terminal deyieeawherrinisald infermationgomprises at least one of an index and a pointer to said
selected at least one sequence. According to a second aspect, there is provided a terminal device,
comprising: receiving means for receiving information indicating a selected sequence of redundancy
parameters’extHied theirédurdpsnty harameatersidedieating adredundanay vessidfos as agtomatic
repeat requasifunctinn aadnREaERRANRIAHNG.MESR3, QNSRRI cRRneCSH) S%&%!Ha%%ce"””g

means, fo:ﬁener?ting sa#d selected sequgnc of redundancy parameters for sai automatic repeat
request furlchan in responsE 1o PAESIot oF SURTINFE SR d Up By A HEEM kI Str&k8Hssto said
automatic repesisteg)aedhfuirenion wiserein sdidtinformation cempirises attledspeneahdndndex and a
pointer o saiqusalectarkaipasieng sRAHERTs, AeridinaR sibidaspesl, reds rovided a network

device, CO"{}{%”%{}Q{ S?Igctlgg Eneans.f r selecting a sequence of redundancy E}zﬂra_ eters, each of the
redundancy parameters indicating & Het TR A IR HBRE T ol Hafferépeaaias iRt unction:
generating ifearHspopessiby it otk ttoditel sitisaledting medn s, famgeneratingriséormatian indicating
said selecteflesaainanss: aRFFRASIIINGMeaNs. PRSEADIY, FORNESIRG to said selecting means, for
transmitting said information to a terminal device to provide a communication link to said terminal
device, wherein said information comprises at least one of an index and a pointer to said selected at
least one sBEHEATE (34 Meooddingetd difverithraspdet, thermisaprizvidedcasysittm: ceseprising: a
terminal dexies CoRiguWERshRAPRILATRIINdRARRYSHAIGI% IR ARAUMAlIG repeat deguest function,

said terminalrge\é;'[gle co riﬂ%a recejver copg%ured to receive information indicatin a?elected
sequence Of redundaricy parametars, XEH 8ft FEHUNGLEAEN S Ar SRR TR digEYPR) BT eBundancy
version foraHemagieirreel rageastrmetist prodassingstandeapaliagetemgeneraling diniteoperably
connected o saaiddeseive R Suredia ARREIAleSRIARFIBGIRA SEHURARR9h L JURFRNGY, Parameters

for said au}gpsatiié: gg%%atnrg ues% function.in response to the receipt of said information; and a network
device, operably connatiad T AT HEGY W ERARSE 18 BTGNiitleoh St MHRmRaHRIN ik to said
terminal deé\viely ta préwidentie vedaae dncsajsarametalis fopthe maiemafincepeatviegei@stgtbcessing at
said terminatsieidgen saifpRRBYarAsVisR 6PIIPIIRIBYASSIB6HING: YRILseRiigurad o sRleg! @ sequence
of said redgn%%rllg parameters, a generator, operably connected to said selecting unit, configured to
generate information indicating said selected sequence, and a transmitter, operably connected to said
selecting unit, configured to transmit said information to said terminal device, wherein said information

comprises a¢deanh Ore Lliariindsecandfrainterfgaltsrircied.ateas)npsssaauengeyaccording to
a fifth asD‘?ﬁéa-thF&-iss e%ge{idgg a eterminal eviﬁe, é:orgprising: a receiver configured to receive
information mcﬁcatmg' a _sef:’sgttedS SEGUERCE F el Rt an & pard e SRS he 8EHYT fhdYeltsdancy
parameterBafidhetin g itating darsuversion Yorsan dotomaticrepsatreguestfunctibneand a parameter
generatingzunitaopeabliscopaasipddansaisireceinet. configies (ogepsalriseid selegter sequence of
redundancl% Parpmeter golre%aei <<;:1$utoer11]1at_ic r%peat request unction in response to the receipt of said
information to apply a redundancy strategy 1o Said AUtBihdlEFEp SREFERN S RATEHIC WHbrein said
informatiofcgsiiptiseenns | dastimnenaifiingnaidx afrdraapomter totsaidreéldeteck avlgastaireasequence.
Accordingdenthsixtbaasperix leradsaravisest &aeiupikidavieemeamRHSING ARRIacting Apit configured
to select ao%%%‘f%ﬂ?%ﬂ%& raen%uand(%g{: %agg@etﬁrsté ac{1 of the redundancy parameters indicating a
redundancy version for an agtomatic repeat requedt i8R Sa9g&HErator, operably connected to said

selecting unit, configured to generate information indicating said selected sequence; and a transmitter,
operably connected to said selecting unit, configured to transmit said information to a terminal device
to provide a



3b communication link to said terminal device, wherein said information comprises at least one of an
index and a pointer to said selected at least one sequence. This object is achieved by a method of
providing redundancy parameters for an automatic repeat request processing at a terminal device,
said method comprising the steps of: providing a set of predetermined sequences of redundancy
parameters; selecting at least one said set of prec_g%termined sequences; and transmitting a strategy
information indicating the selected at least one sequence to said terminal device. Furthermore, the
above objettioEirePet By tarnsHalaviterorseiyiryshre dartuies 4t daviistomatic
repeat requestitunedion 4paid ierminahaeyigecemipsisinguiaaeidngpeangtarl reaivNgdsaisirategy
information Indieafing, a selselsd seayence olreduadancy paramelers; And parameter generating
means for generating said Selec eogsequence of redun ancy paramer%ers or said attonatic repeat
request furfélisitdn ¥eBsBrsecto thlirdeBit GrsaRtistratsaghintdriiaticRdWEiIRRilY, theraibeives object is
achieved binaaghwonk devicafor pravigingsa eammunicatior:link te-qieiminalgeyiceasaid network

device comprising; Seelggltllaa meapsaf%l;%ﬁlegg%%c gf%,l%g !‘Of redundar%}cxn%grgmeters; generatmg

means for Eérr?g}kaﬁlh a stra %gli}’lirifo mation indicating said se gg{%ﬁ”s%%nu ce: a%@e]-l%%t- transmitting
device. said selected sequence of redundancy parameters for said automatic repeat request

function in response to the receipt of said information; and a network device, operably

connected to a terminal device, configured to provide a communication link to said

terminal device to provide the redundancy parameters for the automatic repeat request

processing at said terminal device, said network device comprising a selecting umit

configured to select a sequence of said redundancy parameters, a generator, operably

connected to said selecting unit, configured to generate information indicating said

selected sequence, and a transmitter, operably connected to said selecting unit, configured

to transmit said information to said terminal device, wherein said information comprises

at least one of an index and a pointer to said selected at least one sequence.

According to a fifth aspect, there is provided a terminal device, comprising: a receiver
configured to receive information indicating a selected sequence of redundancy
parameters, each of the redundancy parameters indicating a redundancy version for an
automatic repeat request function; and a parameter generating unit, operably connected to
said receiver, configured to generate said selected sequence of redundancy parameters for
said automatic repeat request function in response to the receipt of said information to
apply a redundancy strategy to said automatic repeat request function, wherein said
information comprises at least one of an index and a pointer to said selected at least one

sequence.

According to a sixth aspect, there is provided a network device, comprising: a selecting
unit configured to select a sequence of redundancy parameters, each of the redundancy
parameters indicating a redundancy version for an automatic repeat request function; a
generator, operably connected to said selecting unit, configured to generate information
indicating said selected sequence; and a transmitter, operably connected to said selecting

unit, configured to transmit said information to a terminal device to provide a



transmitting said strategy information to said terminal Accordingly, a network operator is able to select
the redundancy strategy to be 5 used by the terminal devices simply by selecting a predetermined
strategy information and signaling this informatioh to the terminal device. Thereby, the terminal
devices do not independently select their own strategies. The proposed selection scheme requires
less signaling between the network and the terminal device, as only an information indicating the
strategy or sequence can be transmitted from 10the network to the terminal device. Furthermore, if the
Node B andametensitian dakice botHanovehitcleararismissionl stfatoyissrorsepisncesare available,

then signaling siverherd sandhe fwdher saduspdiby simplysigealingan information indicating the
strategy but not each parameter of the sequence. In particular, the strategy information may be an

index or a pointer to the selected 15 at least one predetermined sequence. Thereby, the signaling
amount metély dlpendsdirtse humbethofl sequendeswithindiie setofpiedeterminethsetuences,

because thesizategieiiaunation anhaeads @-specibidhe-ingexor RMe RALAG o the selected

parameter sequence. The transmitting step may be performed by using a higher layer signaling. As an
20 example, the higher layer signaling may be .a 'Radio Resource Control signaling. The use of a
higher layer signaling’prodicies tve davedainge kst e tonssrdbyeiusimaling isnirésd; from this additional

signaling which redugegdmasmissionheelay st GHHRBLRRME e HaRRMiSsiRN step may be performed
at the beginning of th ction. Thereby, the redundagc strategy or sequence of redundancy

e con : _ _
parameters 25to be lﬁléaé"&l?{o%g five gpse%’lﬂﬁefgoﬁn SUHBHAE i@ Aailde et edmiraiid8ifce at an
early point in time. AsearcaRetagtikictiarséderisredetermined sequences or strategies may be a pre-

Furthermore, the above object is achieved by a terminal device for applying a redundaney

strategy to an automatic repeat request function, said terminal device comprising:

- receiving means for receiving a strategy information indicating a selected
sequence of redundancy parameters; and

- parameter generating means for generating said selected sequence of
redundancy parameters for said automatic repeat request function, in response

to the receipt of said strategy information.

Finally, the above object is achieved by a network device for providing a communication

Iink to a terminal device; said network device comprising:

- selecting means for selecting a sequence of redundancy parameters;

- generating means for generating a strategy information indicating said

selected sequence; and



defined fixed set. Thereby, both the terminal device and the network know in ad- vance which
redunglancy strategies are available, such that a signaling of the spe- 30citric parameter sequences for
each strategy is not required. The redundancy parameters may comprise a first parameter defining a
self- decodable redundancy version, and a second parameter defining bits which are to -5 - be
punctured. As an example, the set of predetermined sequences may comprise sequences relating to
at least one of a chase combining strategy, a partial incremental redundancy strategy, and a full
incremental redundancy strategy. By providing these different strategies, a good adaptation of the
repeat request scheme 5to different network situationsdor characteristics can be obtained. The
transmission may be performed by broadcasting the strategy information to all terminal devices
located within a predetermined area. Thereby, all terminal devices within the specific area are
controlled to use tha;samgig Steateqy.. éh t.a good adaptation to a specific capability of
this network area cag.heas- %gggi%gyﬁé@é%%ﬁrﬁﬁ %ijgegﬁée eggﬁ?@@@gé}iﬁa e/ Be pEdbrmed for
data transmission on a dedicated transport channel, e.g an enhanced uplink dedicated channel of a

third generation mobile communication system. The terminal device may comprise storing means
for storing the se‘f‘%‘?‘é@tﬁl@é’m&ﬁ%@@*réﬂ@ﬁﬁanbyqﬁ&ea&met@mﬁ/\thhﬂﬂd@aw@ﬁ&? besaRigpaled from the
network or WhicHS®@yPhalve ewingrdssanfigsirag due %@@jﬁ@@%@@'&{@@pﬁﬁi@&@iﬂo&@g. S;jrr{?ilrarly, the
network device negticoraptiseoRn e RRABS 19k SIONNgLRe S8t 0f. fthe retindancy

. o S e !
parameters, fromimiieh a:speCH selected b t,eg sélec Fﬁ& e@ﬁs@ﬁ‘ﬁ'@%dundamy
| e e o et Py e svutbanc

parameters use terminal’, 20 de m
signaling, which%%gggﬁofé&gg%%t.tﬁgﬁdga ica %ga%@ﬁﬁﬁgﬁ RGAE1anise Terenimodmtio, autband

information, may depénd OR B98I kE Gt eB ey deinemey paremeter saHeneRd from

the network to the terminal device. Furthermore, if the Node B and the terminal

d.evice both know which transmission sti“af;egies or set;uences are available ‘theﬁ

signaling overhead can be further reduced by simply signaling an im‘ormatiox; indi-
] cating the strategy but not each parameter of the sequence. -

In particu_iar, the st.rategyinforﬁmaﬁon may be an index or a pointer to the Seleéted
15 &t least one predetermined sequencs. Thereby, the signaling amount mereiy de-
~ pends on the number of sequences within the sel of predetermined sequences
because the strategy information only needs to s'pec'ify the index or pointer poin’z:

ing to the selected parameter seguence. ‘

The transmitting step may be performed by using a higher layer signaling. As an )
20 exampie, the higher layer signaling may be a Radic Resource Control signaiing

The use of a highsr layer signaling provides the advantage that the EOWerllayer.‘

signaling is freed from this additional signaling which redices transmission delay

Furthermore, the transmission step méy be performed at the beginning of the con-
ne_ction. Thereby, thé redundan cy s'tra'tegy'or sequence of redundancy p;aramete'rs

25  to be used for the specific connection is made available 1o the terminal device at
an early point in time. ' ' '

As an alternative, the set of predetermined sequences or strategies may be a pre-
defined fixed set, Thereby, both the terminal device and the network know in ad-

.v.:alnce which redundancy strategies are available, such that a signaling of the spe-
30 cific parameter sequences for each strategy is not.required, |

The redundancy parameters may comprise-a first parameter .deﬂning a seif-
decodable rgdundanoy version, and a second parameter defining bits which are to



the terminal device may be configured to set the amount of outband signaling in response to the
received strategy information. Correspondingly, the network de:- 25vice may comprise receiving
means for receiving the notification about used re- dundancy parameters via the outband signaling
channel. Further advantageous developments are defined in the dependent claims. BRIEF
DESCRIPTION OF THE DRAWINGS - 6 - Fig. 1 shows a schematic network architecture with a
terminal device and a Node B device according to the preferred embodiments; and Fig. 2 shows a
schematic block diagram of a H-ARQ functionality as provided in a terminal device according to the
preferred embodiments. 5SDESCRIPTION OF THE PREFERRED EMBODIMENTS In the following, the
embodiments will be described on the basis of a third generation WCDMA radid access network.
architecture as showmrictirigi. hsThirdwgarasationoobils-systems.likethe Universal Mobile

> Ag : CES may. ¢ ‘
o e o B e e esgnown

applications 10 ' s. The support of hi

feature of UMTsegnr%Egﬁgﬂﬁgé?%[aﬁ%% e Fo VINAEESRROLR) AR RSOV iBd BIMITS Terrestrial
Radio Access N‘eﬂv&%?l&?ﬁﬁﬂﬁ@ﬁ.e% BHfiRG toFugot, WpaiséaafcheaorapdtodenBR0 tetminates the L1
air interface ind foRiisras hewpiirkivetifiofromma tesmiistbdexiceoobiEnk to an RNC 30. The RNC 30
is responsible. 15 for radio resource management (RRM) and controls all radio resources within its
,part of the UTRAN: ThesRNEo3Qishe keydntes the UE 10 and constitutes the
GPRS (General ﬁ@%ﬁg%% Ser\é}g%?}jrSu Eortp NG le é@@g F{BBth' Ao wih TR 2L Fewithin the
UTRAN, Asynchronous | rans- Jotervoge (g & RAISUS dPadthé afnedrsporetsotriology for
terrestrial intercon. 11at-2 gpod adaptation to a specific Capabiiity of this network area can be as-

sured.

The automatic repeat request processing may be performed for data transmission
on a dedicated transport channel, e.g. an enhanced uplink dedicated channel of a
third generation mobile communication system. I

~ The terminal device may comprise storing means for storing the set of sequences
.15 _of redundancyﬂ parameters which may have been signaled from ‘Ehe' network or
- which may have been pre-corfigured due io the respective specifications. Simi-
larly, the network device may comprise storing means fofﬁ storihg the set of se-
quences of the redundancy parameters, from which a specific sequence can be
selected by the selecting means. The redundancy parameters used at the ﬁe'rmina[' :
20 device may be signaled to the network by using an outband signaling, whicﬁ does
not affect the dedicated data transmission channel. The amount of outhand infor-
| mation may depend on the selected sequence of redundancy parameters. Hence,
the terminat device may be configured to set the amount of outband signaling in
| response to the received sirategy information. Correspondingly, the network de-
25 vice may comprise receiving means for receiving the notiﬁcation{about used re;
Idundancy parameters via the cuthand signaling channel. '

- Further adVantageous developments are defined in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described based on embodiments with reference to the
30 accompanying drawings, in which: ' |



nection of the UTRA,N nodes, i.e. RNCs and Node Bs, In the simplified sample architecture shown in
Fig. 1, the UE 10 is connected via the air interface to the Node B 20. Of course, several Node Bs can
be provided which are connected via the RNC 30 or other RNCs (not shown). The Node Bs are 25
connected via respective lub interfaces to the RNCs. The Node Bs are logical nodes responsible for
radio transmission and reception in one or more cells to/from the UE 10 and terminate the lub interface
towards the respective RNC. The RNCs provide connections to the core network 40 for
circuit-switched (CS) traffic via a lu-CS interface and for packet-switched (PS) traffic via .a lu-PS inter-
30face. It should be noted that in a typical case many.Nade Bs are connected to the same RNC.
According to the embodiments, a set of at least two RV strategies which define predetermined

sequences of RVijrararsieters issprevided aLselecied, e Node B 20. The set of RV strategies may
F ﬁéépu&ebwg ENORIB 2 fienrachetiwork database

be stored in a memanyQf thedNpdeB 20 or may be derive _ _
or the like. When a conned - 5tio€1§to thg Hﬁfﬁr 548 ﬂ%ﬂﬁ@%@c‘]@ B 20 signals a strategy information
indicating at Ieajs_L.onf lected RV strategy to the UE 10. Having received the strategy information,

e
the UE 10 is in polsgition?ﬁf’(sJ V(‘i%ﬁv%cﬂ"?’é”égﬁrégﬁbﬁﬁﬁfggaseqﬂa%%Hmvrﬂﬂéﬁm@}%@pﬂvs may be
. ; . ) léied i a
achieved by providif§&teaghisans fog Btoningriferparametersequences corresponding to the set of
strategies at a respective memory 10 provided at a UE 10. The memory may be pre-configured based

on. predeterfnined network spesilicanons PHnRY, Peloaded with the parameter sequence(s) in
ing ir ion Teceived from-tHENBIYBNIE As an alternative, the

advance by a corresponding signaling informa ;
a predetermined parameter sequence and to transmit a

Node B 20 may pe:gonfigured tg select [
strategy inform ng}&wj\%? ’r%'peri%m%qm5‘%@%&@c@@&ﬁﬁ?ﬁﬁ@@wﬁ@emoﬁdth@@g&@;gng
strategy is specified by thé 5%1)8&?%%%mm@"myr@enmmim@a@mm:@aqket also the actually used
RV parameters. This can be advantageous if the network has missed some uplink transmission and

therefore does nit %Wﬁh@wm@@a @?ﬁe{?ﬁ@kﬁ@(l{.}%, @g@&ggpm%bti equﬁe%tccd r;}/r(_anr%?cr;)ﬁghnes UE 10is.

i tS_ysicea:i {(UMTS) are designed to provide 3 wida range of services and applications
© mobie users. The support of higher user bit i -l
B : I bit rates is most likely the best kKnown
fbeature of UMTS. A mobile user san get access to UMTS through the WCDMA-
based UE‘MTS .Terrestrial Radio Access Network (UTRAN). According to Fig. 1, a
as§ station or a Node B 20 terminates the 1 air interface and forwards .the Qpli,nk
, ;raff;c from a terminal device or UE 10 to an RNC. 30, The RNG 30 is reéponsible'
. pc;rﬁrailjhreiogx:e management (RRM) and controls all radio resources within its
; of the AN. The RNC 30 is the kev | |
. ‘ e Key Interface pariner for the UE 10
constifutes the interface entity towards a core network 40, e.g. via'a UMTS M Zf;d
st | | . e.g. obile
i\:}\ij{:h{gg SCf\’e)n(isr or a Serving GPRS (General Packet Radio Services) Support
. e oth not shown in Fig. 1). Within the '
: 1 1 the UTRAN, Asynchr
20 fer Mode (ATM) is used as th i o torostat e
' € main fransport technology for terrestrial i
nection of the UTRAN nodes, i.e. RNCs and Node Bs " ntereon:

in the.e simplified sample architecture shown in F'ig. 1. the UE 10 is connacted vi
the' air interface to the Node B 20. Of course, séverrai MNode le can b:ec N 'dwa
which are connected via the RNC 30 or other RNCs (not shown). The Nodpr;w -
25 connecfed via respective 1ub interfaces to the RNCs. The No‘de Bs ar:l S'are
nodes responsible for radio transmission and reception in one or mor ngciaf
toffrom the UE 10 and terminate the Juby interface towards the respecti ERCI\T ;
;l'he‘ RNCS pr_‘ox'ride connections to the core network 40 for circuibsr\?vitc;}v:d (C;
. f;izzf:]::.,;l:f: mie;fa;ce énd for packet-swétched PS) traffic via.a [u-PS inter-
_ e noted that in a typical case many Node Bs are connecied to the



20 actually transmitting. The RV parameters may be sent by using an outband signaling which is to be
understood here as a kind of separate transmission, i.e. not inside the data packet as a header. The
RV parameters are needed to be able to decode received data packets. Therefore, the RV pararneters
cannot be sent "in-band", since successful decoding is required to read the packet including the "in- 2
band" header and the RV. parameters are needed for this decoding. The outband signaling can be
transmitted using a separately channel coded header time-multiplexed with the data or using a
different code channel or physical channel. Once the RV strategy is known to the UE 10, the number
of bits needed in the uplink direction to indicate the uséd-RV parameters can be derived and can thus
be 30made dependent on.the strategy selected by the network. In the following, the embodiments of
the present inventicro@iegasehibednin-moke detail us| ncy.versions as specified for HSDPA
in the downlink dﬂmﬁ@@d@&%}éﬁgg@%ﬁﬁgﬁ;%ﬁ%;%%i%'ﬁg\? TS B dfigence of
RV values Xr" anghspggified JorQPSK in the Speciticatibn £892%. selectpRe pamhiedesBter s = 1
defines s.elf-decqgé;lgleeri \559 %ndﬁgﬂchy ver%%ﬁ@%h%ereg%‘?eﬁﬁti@%fhaﬁéhe 8ichigBexr(psiority,than parity
bits (i.e. pungturing is done prifanfy SrPpdhtP Bits) aertheaparameteredrineswhich bils.are to be
punctured. ossﬁ‘gfét?%“\?%' elfids BRirivedhtrdindh & aibovigrR)4 pasRINRleT YaIES DAY LQn:prise, for
example, the follSWRRS tiree wiftertentRirategias: Ghase compining( Clwhere exactly the Same
packet is retransimittetidn, caseL a0 TRNEAUSFEGSRLCD eoﬁﬁepggkgs- Al!:g af::i(ehts can be'rbeeived
-individually, . bubalsemsambingd duing.recention fo reduce the inlUeRCe "SI BTse Htsime?! Birtial
Incremental Reqlégqquycge@ vgge%ergll FJoac ets are seléw&ﬁfﬂ’éﬁ% "SRR prigfitizing systematic bits
according tgthe 3GPP L§er‘tm|rggo BGERRERAR '6r frarrsinmtinGsseietyatrersametipacketnargifferent
puncturing pattePn IS Lised, Fre 'n%ysgﬂ?e"lﬁrﬂ%ydﬁﬁ}’dhﬁiﬁg@gfabnﬁgvr@ddiamgajn.p%ag%ﬁxumg
transmitted dataFARE S BR6TdeiaRe sulabhy, teelfatiabientiakef jncrpased cefing.canngthe utilized.

vance by a. corresponding signaling information receivad from the Node B 20. As

an alternative, the Node B 20 may be configured to select a predetermined pa-

rameter sequence and ﬁo transmit a strategy information directly comprising the
15 selected parameter sequence. | '

Although the RV strategy is specified by the network, the UE 10 may send wfth

each data packst aiso the actually used RV parame’gers.r This can be advanta-

geous if the gehmork has missed some upiihk transmission and therefore does nat

o know which version of a packet (.., first, sécond, third, etc. version) the UE 16 is
20 factually transmitting. The RV parameters may be sent by using an outband si rsal-.'

Ing which is to be undersiood here as a kind of separate transmission ie n‘g’ﬁ in

side the data packet a5 a header. The RV parameﬁars are needed te, b.é.abie tc;

decode received data packets. Therefore, the RV parameters caﬁnot he sent "in-

‘ ‘band”, since successful decoding is required to read the packet including the "in-

25 b‘and"_ heac_fer and the RV parameters are neaded for thig decoding. The 6utband

signaling can be transmitied using a separately channe! coded header time-

‘muttip[exed with the data or using a different code channel or physical channel

Once the _R\/ strategy is known to the UE 10, the number of bits needea inthe u

‘ link direc_tion to indicate the used RV parameters‘ can be derived and can thus bpc-

30 - made dependent on the strategy selacted by the network. )

In the fallowing, the embddiments of the present invention are described in more
dgtaii using redundancy versions as specified for HSDPA in the downlink di'rec’fionv
The foliowing table indicates eight possibie RVs indeked by a sequencie of RV vai—.
ues Xy and specified for QPSK in the 3GPP specification TS 25.212. The parame-
35 ter s = 1 defines self-decodable redundancy versiéns, where systernatic bits have



15- Full Incremental Redundancy i(FIR) where the main target of retransmission is to reach the
maximum potential of coding gain at the cost of combining gain. This is an efficient strategy from a
performance point of view, but if the first transmission or reception has failed completely, the
retransmission will experience very poor performance relative to CC or AIR. 20It should be noted,
however, that these strategies are only examples and other suitable strategies may be applied in
connection with the present invention. The sequence of RVs for each strategy could be selected as
follows using the index numbering of the above table: CC:0,0,0,0,0,0,0,0 -9 - PR: 0,2,4,6,0,2,4,6
FIR:0,1,2,3,4,5,6,7 The above strategies or sequencesof RV parameters can be interpreted as fol-
lows. The first tragsmission of a given block should use parameter combination 5 X",-70 in all
strategies specifi@rtiaverFothGE paliithety ansmissians,sho me and would thus use
X,=0. For FIR, th@s@mﬁé@ﬂ%@%%ﬁi&iﬁ% @%Qg&%@%ﬁ%ﬁ%ﬁﬁﬁﬁ%ﬁ&g #HE Rl 1S mission

Xn,=4, etc., i.e., all transmissions are self-decodable, as inally, for FIR, all parameter

combinations RV are used in sewcux%%}gg;ﬂ far-the-firsttrangMission, X=1 for the second trans.
gded, then the sequence is

10mission etc. If more than eighf fransmissiony or Fefransmissions-ate-nee
repeated again. According to the%ﬁkeéqbedim'e.nt, fhf? R\/ strategiesican be; numbered, e.g., CC

|

O B s
fe 2 R Lon} B ool
OIS [ o

Possible RV strategies derived from the above RV barameter values may com-
5  prise, for example, the following three different strategiesﬁ ‘

- Chase combining (CC) where exactly the same packet is retransmitted in case
of an erroneous reception of a packet. All packets can be reéeived individualfy
N but also combined during reception to reduce the influence of noise power :

- Partial Jncremental Réduhdancy (PIR) where all packets are sélf—decodabfe {or

10 prioritizfng systematic bits according to the 3GPP terminology), but instead of
tran.smitting exaclly the same ‘paéket, a different puncturing p;attem is used
trading some of the combining gain for 'c:oding gain. Since all the transmittec‘:

data packets are seli-decodable, the full potential of increased coding cannot
be utilized. : '

15 - Full Incremental Rédundancy {FIR} where the main farget of retransmission is
to .reach the maximum potential of coding gain at tHe cost of combining gain
Tij{s is an efficient strategy from 3 performance point of view, but if the'ﬁrsé
transmission or reception has failed compietely, the retransmission will experi-
Ence very poor performance relative to CC or PIR,

200 it -?;houlci be noted, however, that these strategies are only examples and othe.r‘
suitable strategies may be applied in connection with the present invention.

‘The sequence of Rvs fqr each strategy could be selscted as foliows using the in.-
dex numbering of the above table:

CC: 0,0,0,0,0,0,0,0



could have strategy number "0", RR cobld have the strategy number "1", and FIR could have the
strategy ,number "2". Of course, also other strategies could be 15 specified and correspondingly
numbered. At the beginning of a connection, the RNC 30 may signal to the UE 10 the RV strategy to
be used for the connection, using RRC signaling. Thus, if there are for example four different
strategies specified, two bits are needed to signal the strategy using a binary information pattern. The
RV parameters used in the uplink direction can then be signaled outband by 20 the UE 10, i.e., using
an own signaling channel protected separately from the data. By specifying the individual RV
strategies, the number of bits required for transmitting ¢he RV parameters and thus the number of
uplink outband information can be made dependent on the selected RV strategy. For instance, if the
CC strategy. is set88ted;,a@ sigraking is required for the RV parameters, as the RV combination is 25
known for the whole sequence. For FIR, only two bits are needed, as there are only four possible RV
parameter combipgfions., Buis, the-number of outband information bits can be reduced if the RV
parameters or parameter combiriation is signaled from the Node B 20 to the UE 10. According to the
second embodiment, the sequence or RV parameters to be used 30 by the UE 10 is-signaled to the
UE 10 from the RNE &P% ﬁ?ﬁﬂ@@@@ﬁr_ﬁﬁgim%wemﬁdi‘ﬁhmmm&%oﬂéﬂwﬁﬁﬁaag@@é%ﬂJiDg- The
network may selédva predétermimachsetuenca tghke usad fordhig Q%ngggqgetgrgc.bagegtuence of
{0,1,2,4). Thiz sexontlipraifetred aaygeiment pravides, the-adygntage z:;[QaE tst\e network of natwork
operator can defigrarrgepusnes of RY Rg_u;@rqp&reﬁﬁ%able forga Speci & é‘ﬁ}ﬁiﬁ'&?ﬂﬂ 6% Hstwork

environment. Ho in thi mare Bits haye to bé SigRatsd. iR tHEEBBve exdthpte 8feeight
different RV par%r%fggt%%ﬁ%%%\%%%%@ (}F(f?’é 'bit§ JHE SG0RBEP R e Aot R WiccombinttionsThus, if four

RV combinations aré 55pEaiisd it e s&taEhcEin b fanéliR ilsrrremetdedintosabte specify the
se- quence. A008FﬁiHﬁefg"Eh%eﬂﬁﬁ?d‘%%ﬁeﬁﬁﬁéhthm@‘ﬂvmmeﬁeas kpebe speciiedln thedet- work
specificatioffso S¥sgdespretivonfigirableigtitterNoasiBr2bans thaMEdGThe ﬂgl&%ﬁd RV strategy
can than be cellior sestworde spagitieandgaim be broad- 10 cast on a common channe '_'chE RV -
strategy is then the same for all UEs in the specific cell or network. If the reason for the use of a

certain RV strat IS apability, for example, and therefore all UEs in the concerned cell
should ,%{;&,’MHS Motqg ﬁr& Q'%%C’(%‘*enf. ’tﬁe strategies can be numbered, e.g., CC

coui;i have strategy number "0", PIR couild have the stratégy number "1, and FIR
_ could -have the strategy number “2". Of course, also other. straiegias ,c:ould be‘
15 - specified and carrespondingly numbered.. At the beginning of a conrzéc‘:ion the
KNC 30 may signal to the UE 10 the RV strategy to be used for the cc}nﬂeétion
using RRC signaling. Thus, if there are for example four different strategies speci-l
,ﬁEd? two bits are needed to sigrial the strategy using a binary information pattern,

The RV parameters used in the uplink direction can then be sighaied cutband by

20 the UE 1D, ., using an own signaling channel protected separately from the data

By specifying the individual RV stra'tegies, the numbar of bits required for transmii‘-.

ting the RV parameters and thus the number of uplink cutband information can be

made dependent on the selecied RV strategy. For instance, if the CC strategy is

selected, np signaling is réquired for the RV parameters, as the RV combination is

25 known for the whole sequence. For PIR, only two bits are needed, as there aré

| only four possible RV parameter combinations. Thus, the number of cutband in-

formation bits can be reduced i the RV parameters or parémeter combination is
signaled from the Node B 20 to the UE 10, ' | |

According to the second embodiment, the sequence‘or RV parameters to be used
30 by the UE 10 is signaled to the UE 10 from the RNC 30 at the beginning or at set-
up of the connection by using RRC signaling. The network may select a predeter-
mined sequence to be used for this connection, 'e.g., sequence of {0,124}, This
second preferrad embodiment provides the advantage that the network or network



use the same RV strategy, then signaling capacity can be saved if the RV strategy is broadcast to all
UEs at the.same time. 15Fig. 2 shows a schematic block diagram of a repeat request functionality 100
pro- vided at the UE 10 with an adaptable or controllable RV parameter generating unit 102 which can
be controlled based on the strategy information RS received from the network. The repeat request
functionality 100 can be used for the enhanced uplink DCH (E- 20 DCH) channel or any other physical
or transport channel and is configured to 'match the number of bits of input data Di received from a
preceding channel coder to the total number of-bits of output data Do. The repeat request functionality
100 is controlled, for instance, by the RV parameters s+and r indicated in the above table. The exact

set of bits at the output of the repeat request functionality 100 de- 25pends on the number of input bits,

the number of outipethiis .andithe RY, arame- ter e_repeat request functionality 100 comprises

two rate-matchingstaoes 106,110 ang a %?Fﬁ“&%ﬁfgpl%%’_ THErMGRe 5t oo sReEd aasiplseparation

function 104, where systematic bitd PRy BIESHRE SedBdepatity it rittebit sequense 30 input
ng

to the first rate matchit ﬂf}cl?q% &rE S8Rl Thres! SdquencestAdditonalliaa, bifgollection
function 112 provitied%n Rridred fiancion (B teditseparation faneatien 104 Ehehitseparafion function

112 is transpare SefsiTEeeolitioreatly engabed m@n&p@ﬁ%@@%@ééﬂ%f&éﬂ?% SNgoded transport
channels with repetitios. Further details regarding the above bit separation function f04, first and
second rate matching function 106, virtual buffer unit 108, and bit collection function 112 can be

gathered from the 3GRP spegcification TS 25.212. At the second rate matching stage 110 a rate
matehing rule is a fied %%?ée%ec?ﬁ”g ”égx?élﬁ‘eeé‘tof"fﬁegﬁ\?%ﬁ%%?ﬁ@%e@grstm]@p@cﬁ@«gaeﬁmemm the .

above 3GPP speaif ggﬁg:d_catson 50 &8s j:o be prewconfigurabie at the Node B 20 and the UE 10,
‘tne selected RV strategy can than be cell- or network-specific and can Se broad-
10 cast on a common channel. The RY strategy is then the same for all UEs in'the
| specific cell or network. If the reason for the use of a certain RV sirategy is the
Node B‘ capability, for example, and therefore all UEs in the concemned cell should
f..ase the same RV strategy, then signaling capacity can be saved if the RY strategy

is broadeast to all UEs at the same time.

5 F‘ig. 2 shows a schematic block diagram of a'rEpeat réques’{ functionality 100 pro-
vided at the UE 10 with an adaptabie or controllable RV paramater generating-unit
102 which can be controlled based on the strategy infc»frnaiion RS received from

" the network. ' '

The repeat reques_t fumctiohali’ty 100 c;an'be used for the enhanced uplink DCH (E-
20 _{)CH) channel or any other pnysical or transport channel and is configured to
rnaich j:he number of bits of input data Di received from a'precedingl channel coder
to the total number of bits of output data Do. The repeat request fuhctionality 100
is controlled, for instance, by the RV parameéters s and r indicated in the above
table. The exact set of bits at the outpu’t of the repeat request funcﬂona[ity 100 de-

25 pends on the number of input bits, the number of output bits, and the RV parame-
ters. o

The repeat request functionality 100 comprises two rate~mat¢hiﬁg stages 106, 110
and a virtual bu_ﬁer 108, Furt?iermore, it cémprfsés a bit séparation,function’wtl
where systematic bits, first parity bits and second parity bits in the bit 'sequence:
30 input to the first rate matching block 106 are separated into three sequences. Ad-
ditionally, a.bit collection function 112 provides an inverse function to the bit sepa-
ration function 104. The pit separation function 112 is transparent for convolution-
ally encoded transport channels and for turbo encoded ‘transport chanrels with
repetition. Further details regarding the above bit separation function 104, first and



According to the first to third embodiments, the RV parameter generating function 102 receives the
strategy information defining the specific parameter sequence from the network and generates
corresponding RV parameter values e.g. as indicated in the above table. This generation may be
based on a look-up operation, if 10 the sequences are pre-configured and thus stored in the UE 10,
This may be the case in the first and third embodiment. In the second embodiment, the parameter
generation function 102 may be configured to store the RV sequence signaled frorn'the netwOrk in the
memory and to .successively apply the corresponding RV parameters to the second rate matching
function 110. 15The above embodirnents.can be used 1a define several strategies for combining,
which use different sequences of RV parameter combinations, e.g. self-decodable and/or ‘
non-self-decodatsiecdriuesecstrategiss Areel ixed, i.e, defined.in the respective specifications; or
configurable. Th eimMQf&%%%ﬁétﬂg%&%ﬁ? ;t?%gz?msag%ﬁ%ﬂ%w o therUERLetthiicat ivonnection
setup or broadcasts it to several 20 UEs. Based on theggﬁﬁifé‘@i[/?aiﬁ@r@ﬁt?ﬁ@}naling .principles can be
used, e.g. out-ba, dﬁégnalinrg with e.g. no RV bits of the strategy CC. Thus, a set of RV strategies can
be defined and the network. 8. R NE Eter ke B 06, caa eastyisional the.sglected strategy to the
UE 10.- Thus &' SRS GidheoRHavingraiftesant RV rstrategies.and the as5Eiafed s naling can be
provided, to infoffiteie UE 10 about 25 the RV. strategy it should use. The network ca ‘a{é”cide ,
whichstrategies being used. The decision can be based either on the Nbde B capabilities or on

perform- - ance Isst98i85 anyHRthR: reagons, the etwork may have. A concept of having
retransmission sfrategies defiped in ?emfl?-g,i% %Ora%%@ il th &V Eareregianesdetproiidest:such that

for instance a high-end Node B cah S HE RERRIMCHeimiBad80 usefcremensal adancy (IR) for
gom he pe X &d)
retransmissions, while a 1oW- 8RB e B wies Ivitesbboffegdapatitities:eapdelbihe cannected UES to
use FIR or even"@E%H tReahsHassiinsT Nigrotedtdat pr ' tion is not restricted to the
BSEMN WQQHE}Q-LJSB Persno
above emI&&dim@‘?@‘iﬁk&f@aﬂaeras&&mww@iﬁ@ti&(}r@gt}p{qﬁlé with ?EH“X% tonatic repeat request
processing schermesvihére Arseeminalideyiosodsfs A reduadancy strategy for QTR &stiRg.
Moreover, any kied@hsateay:deflining rﬂ"‘]'?r% efermined sequence @PP%%!GI?B%’&? paizinriters can be
signaled. It shqu@rpeh%oﬁgw&%@rgt{ggl%r that the arbgveegeté’cﬁf?ﬁﬁr#tﬁ {R¥ fraLustage sateamatching
scheme is only ysed as an.ex: 5 ample REFEY FRE QR eisssitmle e tise doore grdranegevplink DCH
; efs 1o'the 5 g i ; ;
may be different, e.g., Using onfy"SHe"StEge "RISH. Taé-Retipardimeters may be different from those
used for H1S_DPA. For instance, only one of.the above s or r parameters could-be used. However, the
scheme su.Bpor?@thgﬁﬁ fvBRsHiedtncynVisesices mdéhﬂé@%ﬁﬁ%&@%&% is selectable by the
network. In min}”rﬁiﬁh,uﬁﬂadé‘fmnﬁm;dé}n@ﬂlwf\m%\égag@qg}f@gﬁ&%}Oﬁand orf inthE%arlier table.
The possible stratdigiesisegeieaeesdmud thende, 5:8,40.9,0.0x an 03,69 FHEWFHR would
select one of thm&fa@gﬁ%ﬁggt@w%tlagg‘dg%tpa%|l§%+é5|ng &0 AdWhRnk Rreeisrmanirige The UE
would then useé%\gsaﬁgqgﬁgiﬁqot(?ﬁg%éqlﬁctﬁb trateqy. or Marcesaisecssconthsedueace {0,1,0,1)
is selectegdy th@ge%og@, thep the SAWOUIA SE RAPHCD feitRe fitsbadmansiasionsRya1 for the
first fetransmission. of that BIOCK-RVEFFsr HiEesetiorieneiransinissien efitha biagk, ete. Jhe preferred
embodiments mgg}dtﬁi%’@%{?? YiAith P dheosBY et o bitibeattatbed CRIMSs 5 soi of RV strateq
can be defined and the network e egies
, , ork, e.g. RNC 30 or Node B 20 can easily signal the
selected strategy to the UE 10.. Thus a si on’ o ; y : iy
chratecics A _ _ a simple solution of having different RV
rategies and the associated signaling can be provided to inform the UE 10 about
the RV. strategy it should use. The i : ; . :
U554, The dec . network can decide which - strategies being
T € decision can be based either on the Node B capabilities or on perform- -
ance zslsu.es or any other reasons the network may have. A concept of having re-
transmission strategies defined | i-siati : ' °
rovided == BElned In semi-static manner in the UE 10 can thus be
w0 E Vi] ed, such that for instance a high-end Node B can tell the connacted USs to
| s Incremental Redundancy (IR) for retransmissions, while a low-end Node B

with limited buffer capabilities ca
‘ , n tell the connected UEs 1o
for retransmissions. ' U?‘-? IR oreven CC

25

i ,
the above embodiments
automatic repeat request

t is noted, that the present invention is npot restréct.ed fo
| but can be used in any communication network with any



arameters o a terminal device, said redundancy parameters each mdicating & redundancy version.
parameters {o a terminal device, said redun inal device: selecting at least one of said set of
for an automatic repeat request processing at the terminal device;, She e Iegted at least one sequence
predetermined sequences; ar_1d transmitting information mdu:a:clngrt1 e Setomatic epeat request
to the terminal device to provide said redu_ndar_lcy paramgters ort e auat loast o1 of an ndex and a
processing at said terminal device, wherein said mformatlodn Com}r)i;:flesto claim 1, wherein said
pointer to said selected at least one sequence. The methp according. ling. 3. The method
transmitting of said information is performed by using-afaigher layer signaling, -
crong o a2 s OTBTS: s a ot i o oty s ey
parameters used Wmﬂ@gﬁi@_%m@vﬁ{é?@ﬁtigﬂﬁiiﬁ%e sés %f"&r%tﬂﬁaw%ﬁﬁﬂ‘ﬁﬁg‘% Aisdle
Gependent from Satt colodon St ICat ST QAR e eV HE ek o Hecindi b dam 2euherein, i
Said tansmiting of ST TGO SicHR hoP B gl ompriss Racocsonsce.Cont
Sanain, Thg MAKGH LSS Y ase st bmtnopofsasiasnal o
at a beginnina of HHYRMEEROMNe actual scheme to be used on enhanced uplink DCH may be dif-
‘ ferent, e.q., using only one stage. Also, the RV barameters may be different from
those used for HSDPA. For instance, only one of the above 5 OF 1 parameters
could be used. However, the scheme supports at. least two redundancy versions
~and the sequence of RVs is selectable by the network, In minimum, there could be
10 only two RVs specified, e.g., Cand 1 {or 2) in the earijer table. The possible strate-
gies/sequences could then be, e.g., {0,0,0,0} and {0.1,0,1}. The network would
select one of these strategies and signal that to the UE using e.g. downlink RRC
- signaling. The UE would then use RVs according to the selected strategy. For
instance,'if the second sequence {0,1,0,1) is selected by the network, then the UE
15 would use RV=0 for the first transmission, RV=1 for the first retransmission of that
“block, RV=0 for the. second retransmission of that block, etc. The preferred
embodiments may thus vary within the scope of the attached claims.



The method according to claim 1, wherein, in said providing of said set of - 14 - predetermined
sequences, said set of predetermined sequences comprises a predefined fixed set. The method
according to claim 1, wherein, in said providing of said set of predetermined sequences, said
redundancy parameters comprise a first parameter defining a self-decodable redundancy version and
a second parameter defining bits which are to be punctured. The method according to claim 1,
wherein, in said providing of said set of predetermined sequences, said set of predetermined
sequences comprise sequences relating to at Ie&g’grgne of a chase combining strategy, a partial
incremental redundancy strategy, and a full incrémefital redundancy strategy. 10. The method
according to claim 1, wherein, in said transmitting of said information, said information comprises said
sequence of redundamaiiparameteisy: 11. The method according to claim 1, wherein said transmission

of said information is perigimerdy tyoadeasting-nald LlpIEaLon 19 ubsianialy sl ferminal devices
located within a pr%qlgi;%rmlned,area._ 12. The method according to claim 11, Wherein'sald transmission
of said information isPerfo By BrORILASERY LalaTsisrmatnteiiterairindevives located within
a predetermined aMe&4r3ioT B #ntsthett acoerting tsialainedsivhenenisaichtiarsmitting of said
information is performed séaaimgrel essCconm BIWRIE_HOB: IRk determined sequences; and

fransmitiing information indicating the selected at least one sequence to the

terminal device to provide said redundancy parameters for the automatic repeagt

request processing at said terminal device,

wherein said information comprises at least one of an index and a pointer o said

selected at least one sequence.

2. The method according to claim 1, wherein said transmitiing of said information is
performed by using a higher tayer signaling.

3. The method according to claim 2, further comgrising:

using an outband signaling for notifying about redundancy parameters used from
said selected at least one sequence.

4. The method according to claim 3, wherein, in said using of said outhand
signaling, the amount of said outband signaling is made dependent from said
selected at least one sequence.

5. The method according to claim 2, wherein, in said transmitting of said
information, said higher fayer signaling comprises Radio Resource Control
signaiing.

8. The method according to claim 1, whersin said transmitiing of said information is

performed at a beginning of a connection,

7. The method according o claim 1, wherein, in said providing of said set of



14. The method according to claim 1, further comprising: performing said automatic repeat request
processing for a data transmission on an enhanced uplink dedicated channel. 15. The method
according to claim 1, wherein said transmitting of said information - 15 - comprises transmitting
strategy information indicating the selected at least one sequence to said terminal device. 16. A
terminal device, comprising: receiving means;tor receiving information indicating a selected
sequence of redundancy parameters, each of the redundancy parameters indicating a redundancy

version for an auto gé eal request function: and parameter generating means, operably
connected to said r@?gvﬁn%glm%asn%u or genar t?ﬁb%ﬁfﬁ%@%ﬁ@ﬁ%%?ﬂ%ﬁ%@@ﬁm@ﬁﬁancy parameters

for said automatic r@ﬁgﬁﬁ%@@& $8hction in response to receipt of said information to apply a
redundancy strategy to said automatic repeat request function, wherein said information comprises at

least one of an indexandaRointerdosaid selec t least ane sequence. 17. A network device,
comprising: selecgn means for gg'(selecgtiﬁlg dfg%%gh&%% ‘%eséﬂ‘ﬁ Qﬁgﬁ?ﬂﬁﬁﬁ@fers, each of the

redundancy paramg{grgj CRT ﬁﬁ%?@‘&?ﬁﬂ&@ﬁé%@?@?&i for'anmdatoarativisepdatirequest function;
generating means, 5Ty Connented folsaidebel esting aneansrdion aaperatingdnformation indicating

said selected SeqUﬁﬁm’;@dﬂdjeﬁniﬂéfﬁ&&ﬂﬂﬁé}ﬂ&éﬁ@@@%ﬁ%@?!y connected to said selecting means, for
transmitting said information to a terminal device to provide a communication link to said terminal

device, Whergin saighinformation comprises at least one of an index and a pointer to said selected at
least one sedquence. &R YA B ASIAY!. wherdndmsinalrdevitegeonfiguredito apply a
redundancy strategy=értaramtdmraticrepeatiessestination-saidderainal device comprising

sequences relating to af least one of a chase cormbining strategy, a partial

incremental redundancy strategy, and a full incremental redundancy strategy,

10, The method according to claim 1, wherein, in said transmitting of said

mformation, said information comprises said sequence of redundancy
parameters.

1. The method according to claim 1, wherein said iransmission of said information

is performed by broadcasting said information to substantiafly all terminal devices
tocated within a predetermined area.

12. The method according to claim 11, wherein said transmission of said information
is performed by broadcasting said information to all terminal devices located
within: & predetermined area.

13. The method according to claim 1, wherein said transmiting of said information is
performed via a wireless communication fink.

14, The method according to claim 1, further comprising:
performing said automatic repeat reqguest processing for a data transmission on

an enhanced uplink dedicated channe!.

15. The method according to claim 1, wherein said tfransmitting of said information



a receiver configured to receive information indicating a selected sequence of redundancy parameters,
each of the redundancy parameters indicating a redundancy version for the automatic repeat request
processing; and a parameter generating unit, operably connected to said receiver, configured to
generate said selected sequence of redundancy parameters for - 16 - said automatic repeat request
function in response to the receipt of aid informatiofn; and a network device, operably connected
to a terminal device, configured to provide a communication link to said terminal device to provide the

redundancy param . tic repeat request processing at said terminal device, said
network device con%%i@?%%%%ﬁ%@n aﬁghal%eé) ﬁ%ﬂnf’%%jot%“’s%lcé%if%§ié%ﬁ@ﬁ@§do?t§3?§tr‘éfﬁﬁmdancy

parameters, a gené’?é‘ﬂ?ﬁ%ﬁ@%ﬁdw&%c?o said selecting unit, configured to generate information
indicating said selected sequence, and a transmitter, operably connected to said selecting unit,
configured togransmibsaicinfrmation jqsaid terminal device, wherein said information comprises at
least one of an index andrggointer to szidsele_ct,ed,at least one sequence. 19. A terminal device,
comprising: a receiver contryurad 10 fdEeRAThithmmbmindicatinysslemattrgesience of
redundancy param&t&i4/EaER cRiRE eaiBmishoy hararhetersdngicatingsssriediuaganey version for an
automatic repeat resiestfionoticin;eie & parametagenerling:ynitkrpeLaply connected to said

receiver, configured to geperate. s i&g%@g d sequence of redundancy parameters for said automatic
repeat request function i%%espoﬁs%é to the ég’é‘“é"f‘é‘ ’o?%eéi%}%ﬁ%}r‘?ﬁ%ﬁ%ﬂ 18 335pi§5 ¥ undancy strategy to
said automatic r epgigf‘apgqfﬂég?neramg said selected sequence of redundancy parameters for said

autormatic repeat request function in response to receint of said information 1o
apply & redundancy strategy to said automatic repeat request function,

wherein said information comprises at least one of an index and a pointer to said
selected at least one seauence.

17. A network device, comprising;

selecting means for seiecting  sequence of redundancy parameters,
each ofthe  redundancy paramaters indicating a redundancy version for an
automatic repeat reguest function;

generating means, operably connected o said selecting means, for
generating information indicating said selected sequence; and

ransmitting means, cperably connected to said selecting means, for
transmitting said information {o a terminal device 1o provide a comimunication
fink to said terminal device, wherein said information comprises at least one
of an index and a pointer to said selected at least one sequence.

18. A system, comprising:
a terminal device configured to apply a redundancy strategy to an
automatic repeat request function, said terminal device comprising
a receiver configured to receive information indicating & selecied sequence of
redundancy parameters, each of the redundancy parameters indicating a
redundancy version for the automatic repeat request processing, and
a parameter generating unit, operably connected to said receiver,

configured to  generate said selected sequence of redundancy parameters for



function, wherein said information comprises at least one of an index and a pointer to said selected at
least one sequence. 20. The terminal device according to claim 19, further comprising: a mobile
terminal of a cellular communication network, operably connected to said receiver. 21. The terminal
device according to claim 19, wherein said receiver is configured to receive said information via Radio
Resource Control signaling. - 17 - 22. The terminajglevice according to claim 19, wherein said
terminal device is configured to notify about redundancy parameters used from said selected at least

one sequence by ugm@aadg Léti%arndesilgrnalin ..23. The terminal device according to claim 19, wherein
said terminal device is configured to Setan: APBIvERPEIEB AP IFEiFRaim gliaddsponse to said
received informatioR'@H2H &final device according to claim 19, wherein said parameter genera

unitis configured to generatetaditsiqararapiesdeining.aasl-decodaple redundancy version and a

second parameter definiag hits whichare ta be punctured, 25. The termina devicE according to claim
19, further comprising: a storing gnit, operg%l?/oc%lr#l%c e %g%‘ﬁ?ﬁ fegvie EBHfGHREE" store a set of

sequences of reduri aan”?f/’:%réFQM@?@%@“&/%N@%WW&%Q goraprisesiat leastone of a pointer
and an index to saitPStoRidBktefisequencesg 26clenean SRVigR6ANRIISING sequer Selecting unit
configured to selectissrctaent oy BaAtasey PAAMSILI3,£ALH oLIe ledyndancy parameters
indicating a redundgpgy.v (jsr;gnccf)% ar}aa(ljuttomatlc repeat request function, 4'Generator, operably
connected to said selecting unit, coﬁngreoﬁ%naﬁ%ﬁﬁﬁﬁmﬁ?iéﬁ‘ﬁﬂﬁ@ﬁiﬁ@% selected sequence;
and a transmitf& I 45PHEFaB connected to said selecting unit, configured to transmit said
information to a terminal @emoaﬁm@r@ﬂ&atﬁy(@mm%iﬁ@i%léi%é&éﬁ@%@%}{ﬁ?!@%\@e, wherein said
information comprigessaideast aReaaR IFdgx AndaRqinter to said Selected at least one sequence.

fion
comprises at isast one of an index and a pointer to said  selected at icast one
sequence.

18. A terminai device, comprising:

a receiver configured fo receive information indicating a selected
sequence of redundancy parameters, each of the redundancy parameters
indicating a redundancy version for an automatic repeat request function; and

a parameter generating unit, operably connected to said receiver,
corfigured to  generate said selected sequence of redundancy parameters for
said automatic repeat request function in response {o the receipt of said
information to apply a redundancy strategy 1o said automatic repeat reguest
function, wherein said information tomprises at least one of an index and a
pointer to said selected at least one sequence.

20, The terminal device according to ciaim 19, further comprising:

a mobile terminal of 2 celiuiar communication network, oparably connected to
said receiver.

21 The terminal device according fo claim 19, wherein said receiver is configured to

receive said information via Radio Resource Control signaling.



27. The network device according to claim 26, further comprising: a receiver, operably connected to
said selecting unit, configured to receive a notification about used redundancy parameters via an
outband signaling channel. -18- 28. The network device according to claim 26, wherein said
transmitter is configured to transmit said information in a broadband channel covering a predetermined
area. 29. The network device according to claim 26 further comprising: a storing unit, operably
connected to said selecting unit, configured to store a set of sequences of said redundancy
parameters, E% Th(?hnetwo_rk device accordin% to claim 26, wherein said_ network device comprises at
least one of & Base StatioN B8V SHEFAPEHG HEHIBTR L urtrstierstisvieiad dBemistwork device
according to claim 26iigheréin sity gemenatbrrisaconfigradtosgeaeraie skategkdaformation indicating

the selected sequenss: oARSTRAG LRERYNDANGY; STRATEGY SELECTION SCHEME The

present invention relates to method, terminal device and network device for providing redundancy
parameters for an automatic repeat request processing at a terminal device (10). At least one
sequence of rédundAdS PaE RS RE Yisetsciran & prestetermiined setiafseguences and is

signaled to the ternsrdicdenice dy arsingoarstsategyJdndaimalignindicatingthe selected parameter
sequence. Therebyithe aeiwqrk-grerator is able to select the redundancy version strategy to be used
by the terminal device (10), while little signaling is required between the network and the UE (10).
Moreover, a flexible strategy can be provided where individual redundancy version strategies can be
allocated to ﬁf‘e conmécabngal device according to clabm 19, wherein said parameler gensrating

unit is configured to generate a first parameter defining a sel-decodable

redundarncy version and a second parameter defining bits which are to be
punciured,

25, The terminal device according to claim 19, further comprising:
a storing unit, operably connected to said receiver, configured to store z set of
sequences of redundancy parameters and wherein said information comprises at
least one of @ pointer and an index to said stored set of sequences.

26, A network device, comprising:

a selecting unit configured to select 2 sequence of redundancy
parameters, each of the redundancy parameters indicating a redundancy version
for an automatic repeat request function:

& generator, operably connecied o said selecting unit, configured to
gensrate information indicating said selecied sequence; and

a transmitter, operably connected to said selecling unit, configured to
fransmilt sald information to a terminal device o provide a communication link to
said terminal device, wherein said information comprises at izast one of an index
and a pointer {o said selected at ieast one sequence,

27, The network device according to claim 26, further comprising:
a receiver, operably connectad fo said selecting unit, configured to receive &

notification about used redundancy parameaters via an outband signaiing channel.



28.

3

31

-18 -

The network device according to claim 28, wherein said transmitter is configured
to transmit said information in a broadband channel covering a predetermined
area.

The network device according {o clairn 26, further comprising:
a sioring unit, operably connected ic said selecting unit, configured to store a set

of sequences of said redundancy parameters.

The network device according fo claim 25, wherein said network device
comprises at least one of 2 base station device and a radio network controller
device,

The network device according to claim 28, wherein said generator is configured
to generate strategy information indicating the selected sequence.



