- 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 conS|st of additional redundancy in order to decrease the code rate seen by the

receiver.
BACKGROUND OF THE INVENTION -

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-



Current enhancements for uplink packet data of Wideband Code Division Multiple 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 arid-thus in principle at the Node B instead of the
Radio Network Controller (RNC). This will significantly reduce the retransmission delay, allowing for 5
more agressivestings aftheBiaok BranRal(BLFR) aIgaisdar s iensiissions o e UE

- which leads to a petgigl:gRiR:| I ity through reduced signal-to-noise (ED :
; . P aReae Hi hg%(éagd DSk BiR ket EeceSE TS DPA) for

requirements. Dyfing-th ization .phase _
the Third Gener%&% r—5> = @%ﬁ%‘%&&“&@%ﬁ?&& g & dpRiear of dhedtiamis, Neb st GHARQ
concept was introduce e .6@86@ ST BRI HIBI Shiler) BRI Shradskg hahnehHS-DSCH),
where the NGde BHALAAISS tFoPBitifies reidhndbrdy MersiBas(RLER) hergseddorisansigissions
towards a given 8586, frer the dtdndenitsinaply specifiespessibie RSt the Nade R is free to use
any RV and in anyardeigreneoNede: Bsimply chaeses-tae RV and signals the used -15°RV to the UE
on the High-Speed Shared Control Channel (HS-SCCH) just before the.transmission of the data on the
ncy versions for HS-DSCH, three bits were

HS-DSCH usinghis.RV.. For ignaling of redund
assigned on thg %agﬂ C}:_\%;g gégidét%pﬁﬁil{o%ogsﬁﬁfg r@&ﬁ@&‘n%&&i@%"’é@ﬂﬁ Bedkalicatsdssimilarly,
the simplest solution for RY Sefedttid forUpRR Y BAERMSEhE Windd(BERP LB assselegiatiiwas, totally
left to the UE. THI&'W, Hevievier iR epreprmesinteasssuhereidifferentiage,Bebavgdifferent
capabilities whicfrredUshiuidSakesihGracceu( SNIBeaNe brneRVQEk May: he peraled in different
ways, e.g. with Iﬁ]@h}’mr ﬂmmﬁayta@gbwhgmpa_pl@én@eeaf@ @gﬁmspﬂgqgwa%g strall\t%%ies, such
that only sub-opiel netwesiseprarmanas, s achieved, Euiner degls yispading diféreit
redundancy VerségP%@'%&%@ﬁ?%@é@%?ﬁ%gg "B 3?@?050595 the RV and signals the used
-15 RV to the UE on the High-Speed Shareq Controf Channel (HSQSCCH} just before

the transmission of the data on the HS-DSCH using this RV. For the signafing of

redundancy versions for HS-DSCH, three bits were assigned 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,



can be gathered from the 3GPP specification TS 25.212. 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. 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 stra?tegy selection scheme, by means of which a
signaling load can be reduced while increasingl ¥R in the selection. According to a first aspect,
there is provided a method, comprising: providing a set of predetermined sequences of redundancy
parameterslgo1 atf]eeli;e értlal devécge, sa}d. redundancy parameters each indicating a redundancy version
for an automatic 1apeat ralJeProc LG SF SR Tat Bt A BT SHREP XE de 5 SUBARIGY said set of
predeterminbdissgadndes: asftmansmittirigdndéraiation ingicdiing ithel selecdiedeatieastane sequence

to the termiﬁ@}@@mg@éggi@n@glqgtg@g@;@%%mancy parameters for the automatic repeat request
processing at 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 second aspect, there is provided a
terminal dediedréom prigingsireseivinthaeangforndedaivinghindormaticsindipating e selected sequence
of redundapeyparameleys RASE o BRI MIRHRARTPRL Aisatng 2 Leduodancy yersion for an

automatic reaﬁ)r%%%{fg uest function; and parameter gene,ratln[% means, operably connected to said
receiving Means, for gener IGPLRR S UL REROSE BB UL SRR aNkEtErSs f6R4%d automatic
repeat requestFertich therdeponsk dovieceipiwtisaidtinitesmation teapply: aofepiencanainsrategy to

said automaligenpaahiacHeSHnGLIROAhATBIN AL iomatIBamPrISe? alloashone ghan index
and a pomtt%[a t%lsald §¢Aected at least dTc(_)hné;eg}sﬁg%&tej)%:\nce. According to a third aspect, there is provided a

hia UGN GRAAERIE N ShSAlinaREy BRE%Emeters,

network device, compns‘fﬁba:esgfegffhvd
each of the'¥aiishasersyspay aimsstiah seimadicativy macdbindansyiverdiomidparaujoizmtia lepeat request

function; gener@tindMeans PREIABMSCIRRtEIEIP #3dselaeLing peans, for generating information
indicating said selected sequence; and transmitting means, operably connected to said selecting

means, for transmitting said information to a terminal device to provide a communication link to said
terminal devfserditeiein saitinioprsatibaredrmprisilsdt least onelofian ndgxiaing:aqeintes to said
selected atheast ORe SREHMONEE. dBrmation indicating a selected sequence of redundancy
parameters, each of the redundancy parameters indicating a redundancy version for an
automatic repeat request function; and parameter generating means, operably connected
to said receiving means, for generating said selected sequence of redundancy parameters
for said automatic repeat request function in response to receipt of said information to
apply a redundancy strategy to said automatic repeat request function, wherein said
mformation comprises at least one of an index and a pointer to said selected at least one

sequence.

According to a third aspect, there is provided a network device, comprising: selecting
means for selecting a sequence of redundancy parameters, each of the redundancy
parameters indicating a redundancy version for an automatic repeat request function:
generating means, operably connected to said selecting means, for generating information
indicating said selected sequence; and transmitting means, operably connected 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 sefected at least one sequence.



According to a fourth aspect, there is provided 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 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, opeggbly connected to said receiver, configured to
generate said selected sequence of redundancy parameters for said automatic repeat request function
in responseé el GTEnrFmaforiiaton; Bty deatibietieviseipesabliceomabrdcm a terminal
device, configuied:tDprapide Areommupicatiandinkotansaigigrminabaaviequtaraddenthgiredundancy
parameters for f1e auliomalc fepeal requerl rocessing,al said terminal device, said network device
comprising a serfectlng Unit co%ﬁgu%e% 0 select a sequence of sal reduncfiancy parame%ers, a
generator, BPeTEBlyFesReted trduidasiechitgonitrcopfijured ibegepdraterpformatiohsidicating said
selected safgRRGe: anc-auiiansitiersiopefabiconnestad e saif aelesiing snitsigonfigured to transmit
said informgtion, {p said feyminaldeyics,uherein.said information comprises aijcast.one of an index
and a poimper 0 Said Selected at léast oneysequence. ccording {0 A fitth a pfect,?h‘%er%e%l f)rovided a
terminal desitk selspistisiyeacre CEived wlfgH rearte pEEaIVEri rfdfmattiomiidicalipy deselested
sequence ghhecbindansypatameterseathotine rFdtndanci parametersigeicatinga4sgundancy
version for ) aulomalis 1epaat.{equsst funclian: And a parameter genaraiing upih, operaply connected
to said receiver, configured to generate’sal(? selected §3equence' 6f re uncciancy parameters for said
automatic fEpBRArEEESst FURENGAC IR SPOHSEREYIEAEEETHE dPsihe informraliorsresappiyatiredundancy
strategy tosaidauipmatsidepeairegdesi-lungiiomsnhaieinesaidl infermration cepmises atileast one of
an index and, & ROINIY 10,53/, selegled atleash ong seguence: According [0, a shih aspegt, there is
provided a network device, compﬁsmg: a s'esﬁecting uni cgnﬁgure o séléct a sequence of redundancy
parameter§OBBRHCHT ihestsduplgaiey phiansetdiaiunsdidatiery ersed ifaanearesibisadreanaitomatic
repeat request fetnedipin e gener atarsapeiabhecomestae-tocsaid-seleeting & niti: configuned to generate
information, Indica(ing. sgidaeleeled sequanes: anl aransmitier, operay sonnected (o, said selecting
unit, configured to transmit sali iNformation 10 & termina?ﬂdewce?o provide a ' commurication link to
said termirfl'grsticis HHBreResantinfotiigtibhsabhipisied at lersoaneceperrindex and a pointer to said
selected at least one sequence. This object is achieved by a method of providing redundancy
parameters RCARAWCTANG EREA! BOHCR! BIRigesng. AR F AInAl deice, said nefligd comprising
the steps of: providing a set Q? redetermined sequences of re ungahcy p%ran‘?éters; se\iecting at least
one said séPbf FrEdeternifset selflRmesaiadicrissitingriesnategguptsemationdreieating the
selected atleasi-ane seclencrte:aaidiecminahdeuseindvstherneruiamhonesghiettisachieved by
a terminal 9&‘6'1%%«[[8?%%Qb(gar%e%ﬂﬁ&%{l%”é%Stj@ﬁa‘%% 9-an-aptomalic re %%‘bj?%‘éﬁ%t&éﬁ%%on’ said
terminal device compfising: receiving means? rreceiving a strat%gy Ihformation mcﬁcatlng a selected
sequence SHFEHGHISCYPEIERTEIR ESNSFieraIa Trdteled sPrEterSoPhTedrRIICY datraargsdaId selected
sequence efitcdupoarcypameiers fnsad avtematisorepdal regupstiundiionimegrponse to the
recelt of sgigh stialegy niermalian, Fnallys he abowe. obiec is aahieved b, naierk deyice for
providing a munication fink to § erminal device; sai net\_/voﬂ< evice coniprising: se?ectmg means
for selectintRreEiarcasripet ahlsaricynsarardnde: gehampingniesal fsieesbraliig £rategy

informatiorségaéeating said selected sequence: and

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



- 4 - - transmitting device. 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,,tge network and the terminal device, as only an
information indicating the strategy or sequence cah be transmitted from 10the network to the terminal
device. FurthBrBrsaifadNdasBlant e tdavitraidevite othikisonantotpnanisesissionsstrategies or

sequences aeAvaikable, hen psianalingyernead sanhe fuetherseduced by simply signaling an
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, thEgighid dsamouivdre reiyedepseride ording rimblanof sequenceswithinuthesét of
predetermingd feayeRCeRRoGALSE NS siFaleRy formatien anboReeds: }%P:%HX gge index or pointer

pointing to the selected parameter sequence. The transmitting step may be performed by using a

higher layer signaling. As an
- providing a set of predetermined sequences of redundancy parameters;

- selecting at least one said set of predetermined sequences; and
- transmitting a strategy information indicating the selected at least one

sequence to said terminal device.

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



20 example, the higher layer signaling may be .a 'Radio Resource Control signaling. The use of a
higher, layer signaling provides the advantage that the lower layer signaling is freed from this additional
signaling which reduces transmission delay. Furthermore, the transmission step may be performed
at the beginning of the connection. Thereby, the redundancy strategy or sequence of redundancy
parameters 25to be used for the specific connection is made available to 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- vance _Wh'ich.
redundancy strategies are available, such that a signaking 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. exgaapigiith ' i %se ences may, comprise sequences relating to
at least one ofachmﬁgmbigiﬁ%}aﬁ%}?ﬁﬁﬁ% iﬁgggrﬁgﬁ?g?%' iﬁ{%ﬁ? j dfatdigyteamind full
incremental redundancy strategy. By providing these different strategies, a good adaptation of the

repeat request scheme 5to different network situations or characteristics can be obtained. The
transmission ma@‘ﬂ@f?@?@nﬁbﬁﬂﬁvw‘baﬂwﬁﬂn@théisttategbediﬂfmm&tﬂgﬂdgrﬁw t@(r%%%@;' fleyices
located withih a pedetyrhinéstraires. (Bhieeabyingiltesminal dewices within. the Specific AT
controlled to usertiéisame wghaiansy sWaipicReALAIRRMLAARIATGN [0 a SheC @Eﬁ«éﬁg?b”ity o
this network areasapRe18550t independently select their own strategies. The propos;ed selection
scheme requires less signaling between the network and the terminal device, as
only an i'nfarma’;ion’ indicating the strategy or séqueﬁce can be transmitted f;'om
10 | 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-

vance 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



10sured. The automatic repeat request processing maybe performed 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 set of
sequences 15 of redundancy parameters which may have been signaled from the network or which
may have been pre-configured due to the respective specifications. Similarly, the network device may
comprise storing means for storing the set of sequences of the redundancy parameters, from which a
specifie sequence can be selected by the selecting:means. The redundancy parameters used at the
terminal' 20 device may be signaled to the network bysusing an outband signaling, which does not
affect the dedicated data transmission channel. The amount of outband information may depend on

the selected sequencaafiredundanaynarmeterseHENEE MR8 161 %l”%@' dSr\’!:CG m";‘% be configured to
set the amount ofuiband $&é}ﬁ1451g3lgg leadESPENse.to the receive strate TRfor atropprise |
Correspondlngly”;gl%]qfeyg%la Eg;lm:- Sg_a ce ma%/5 (g lrquse recenvin ﬁ}ﬂ asﬁsa W’e%éﬁiﬁ@‘ {A& Protification
about used re- dund an%/ EOg)aram ers V|ag¥he Ay E%ﬁ@ﬁtﬁ’&a&ﬁ%‘?hw&aWtﬁ@téﬁMaWa@’eous
developments ara dne{%l et %%@p%??&%ﬁ?éla?rﬁ@ﬁRfIiEPiﬁE!S@thE'IT@HEOEq'DHE BRAWINGS -6 -
Fig. 1 showSa stheffRifeieiwerk siienliettaechats sddstinnakdedesansda Node B device according
to the preferred embodiments; and Fig. 2 shows a schematic block diagram of a H-ARQ functlonahty
as provided in a Teeminatseics &%ﬂéglﬁgﬁ@rm&j%?mggcﬁ&% i es@rtasiegy information to all

terminal devices located within a predetermined area, Thereby, all terminal de-

vices within the specific area are controlled o use the same redundancy strategy,

-0 that.a good adaptation to a specrfzc: capabzhty of this ne‘cwork area can be as-
10 sured. : L

The automatic. repeat request processmg may be per&)rmed for data tranémrss:eh
on a dedicated transport channel, e.g. an enhanced uplink dedicated channel of a
third ganeratmn mobile communication system. :

' The terminal dewce may comprise stormg means for stormg the set of sequences
15 of redundancy parameters which may have been signaled from the network or
which may have been pre-configured due o the respective specifications. Simi-
Jlarly, the network device may comprise storing means for storing the sst of se-
quences of the redundancy parameters, from which a specific seguence can be
selected by the selecting means. The redundancy parameters used at the terminal " -
20 device may be signaled to the network by using an outband signaling, which 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 terminal device may be configured to set the amount of outband signaling in
| response to the receivad strategy information. Correspondnngly, the network de-
25 vice may comprise recei iving 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 descnbed based on emaodzmenta with raference to the
30 accompanying drawings, in which:



S5DESCRIPTION OF THE PREFERRED EMBODIMENTS In the following, the embodiments will be
descrihed on the basis of a third generation WCDMA radid access network architecture as shown in
Fig. 1. Third generation mobile systems like the Universal Mobile Telecommunications System
(UMTS) are designed to provide a wide range of services and applications 10 to mobile users. The
support of higher user bit rates is most likely the best known feature of UMTS. A mobile user can get
access to UMTS through the WCDMAbased UMTS Terrestrial Radio Access Network (UTRAN).
According to Fig. 1, a base station or a Node B 20 terminates the L1 air interface and forwards the
uplink traffic from a terminal device or UE 10 to an RNg 30.'The RNC 30 is responsible. 15 for radio
resource management (RRM) and controls all radio resources within its ,part of the UTRAN. The RNC

30 is the key intefface partnerfertheLE 10304 itutes the interface entity towards a core network
%‘P&ﬁ{a&m& & {CRAURAl Padke ERAdIdS®svices)

40, e.g. via a UM Gdviebile Syitching,Genter or a Serving G _
Support Node (SGSN) (both not s own% iﬁrﬁlig%?i WA mW@WAN, Asynchronous Trans- 20fer
Mode (ATM) is ‘u§led§s the main transport technology for terrestrial intercon- nection of the UTRA,N

nodes, i.e. RNCs &f Iﬁ%%S_Bgs?ﬁﬁ“?ﬁ@@@rﬁﬂﬁ'ﬁeﬁaﬁaﬂpwarmm{@ﬁh@mﬂnagigm}ﬂ&gg UE 10is
connected via th& 4 fteiexie eravediigde B2freBfreawshoeiyeral 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 Iub interfaces to tEBNGsTIBE NodeBs te-logical nod e nsible for radio

transmission and reception in one or more CellS To/fro wRate the lub interface

towards the respggiive BNG. The RNCs provide connections to the core network 40 for :
circuit-switched bl Qﬁﬁjeﬁg?ﬁg qEevdhagsiepacket swithhet R S) traffie Wanau-PS inter-

ic vid a Bif
30face. It shoulé‘%gwggy fhERGHP & tipiedldusemaiiatode Bs arassonnagted to the same RNC.

According to the@ embodiments, a set of at least two RV strategies which define predetermined
sequences of ngimm(u ;@;)sagzzﬂgziﬁiﬂqmi%@ U%Jg%? @Iobiie Teiecommunécaticns
_ provide a wide range of services and appiicafi
10 to mobile users. The sy i b tre ot
B S. pport of higher user bit rates is most fi
: ikely the best known
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.qg. 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 tomutn oy
' € main fransport technology for terrestrial i
nection of the UTRAN nodes, i.e. RNCs and Node Bs e ntercon

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 [ub interfaces tc the RNCs. The No‘de 8s arel S'are
nodes responsible for radio transmission and reception in one or moer ngciaf
to/ffrom the UE 10 and terminate the Juby interface towards the respectiv ERCI\T ;
The‘ RNCS pr_"ox'ride connections to the core network 40 for circuibsr\?vitc;}:d CE‘?”
traffic via a 1u-CS interface and for packet-switched (PS) traffic via.a iu-Pg -hiter-)

30 face. It should be noted that | i ‘
' inat o i
same RNC. A ypical case many Node Bs are connected o the



20. The set of RV strategies may be stored in a memory of the Node B 20 or may be derived by the
Node B 20 from a network database or the like. When a conned - 5tion to the UE 10 is set up, the
Node B 20 signals a strategy information indicating at least one selected RV strategy to the UE 10.
Having received the strategy information, the UE 10 is in position to derive the corresponding
sequence of RV parameters. This may be achieved by providing storing means for storing the
parameter sequences corresponding to the set of strategies at a respective memory 10 provided at a
UE 10. The memory may be pre-configured based on. predetermined network specifications or may be
loaded with the parameter sequence(s) in advance by a-corresponding signaling information received
from the Node B 20. -As an alternative, the Node B 20 may be configured to select a predetermined
parameter sequefAceaiithtoctrarsemiasHalagy lon directly rising the 15selected
parameter sequﬁﬂ@@eﬁﬁhmsgaseﬁ%gﬁﬁﬁg;gi%%%%é ég %ﬂfé %E?Jv YRS B9 fedyesend with
each data packebalsg,the,agually used R Fga ameters. This’Cafd6e aovaReiRibauif elmetwork has
missed some uplink dtgrgp@sn%zs on and tHErefos BREHst ihavirwmmy vétsioNkarpacket(ie., first,
second, third, etc, version% ¢ 5EVP05 8 Boasumnywarisnatihgsd hetRMiparameters.say e sent by
using an outBand ¥igRdiidFhitrsses b thederstoBlhevig s akind efseparata; tiansmission, i.e. not
inside the data patlesshoreeseerdTRy Ribpaiametersiare @_egggngé%%iggéet%o dgcsgge received
data packets. Tr}ferefmiemlhﬁefaw&pamr@@{qggs%gp@ Qgr%n&;'{ianabgré S", since sucecgs'ﬁﬁpéié%”oding IS
required to read gaespasket ingluding é"gpi; <band" header and ,thepf?{}dﬁk?réﬁ%{%%%ﬁg freeded for
this decoding. The,authan @ég@eagn can be transr%i?te ué]ﬁgglg’lé’éﬁ)ﬁi’é@éﬁ/f@héﬁﬁ@gctb@emheader
time-multiplexed with.the data or usin SRR O ehahRERigpteysicalchantied. @aserthe RV
strategy is Knowh fo the 10; t?)%' A MBEMSY Hitsendsded ity uplinkdire etigndednrglisaie the used
RV parameters C5H08< fiiRrdiratiereant thas be Bematievierradent eRithe: sHARGY, selgcigd by the
network. In the f&RRRFMRY, dHeoarimodinientiyoting preaeatidyetian.aredess i?q%%einarg re detail using
redundancy versivrilies spexified f@fddsg)ﬁﬁﬁ%y@ed%@%ﬂiﬁe%lr ngilga' ,;rQe é) lowing ta -Ié\fndicates
eight possible Ridemindexsel/anaSaau e e AL RY Valjiss X1 ahd Spccied PGPSR N s GPP
speuflcat_lqrzr,_TSS%fégtgg.p'gpg”péqéq@ee@%g}g s = 1 defines seiF-y&d ﬁ&b@?@%ﬁﬂ@ﬁ’@?m@r&ans, where
systematic bits have - 8- - . o

Although 'the RV strategy is specified by the network, the UE 10 may send w;th

each data packst aiso the actually used RV parame’gers.r This can be advantla
geous if the gehmork has missed some upiihk transmission and therefore does no;

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 i

side the data packet as a header. The RV parameﬁars are needed te, b.é.abie :c;
decode received data packets. Therefore, the RV parameters caﬁnot he sent "in-
‘band”, since successful decoding is required to read the packet including theL "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 dérived and can thu bpc-
30 - made dependent on the strategy selacted by the network. o

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



higher priority than parity bits (i.e. puncturing is done primarily on panty bits), and the parameter r
defines which bits are to be punctured. Possible RV strategies derived from the above RV parameter
values may corn-prise, for example, the following three different strategies: Chase combining (CC)
where exactly the same packet is retransmitted in case of an erroneous reception of a packet. All
packets can be received individually, . but also combined during reception to reduce the influence of
noise power. Partial Incremental Redundancy (FIR) where all packets are self-decodable (or 10
prioritizing systematic bits according to the 3GPP terminology), but instead of transmitting exactly the
same packet, a different puncturing pattern is used, trdtting some of the combining gain for coding
gain. Since-all th; transmitted data packets are self-decodable, the full potential of increased coding
cannot be utilized!¥B> PalbihctemeniahRedundapeydiriR) where the main target of retransmission is
to reach the maximuparpatentialRfireding gaiyatibe.cos 8&&%2@%'”9 9 G e

strategy from a performance point of view, but if the first transmisSion or reception has failed

completely, the retransmission withexpgtiesee-yery-pegr-perfgrmance relative to CC or AIR. 20It

should be noted, however, that these stvateqiés are only examptes a’gl.d othef suitable strategies may
be applied in connection with the-presegt-invention. THe sequence oPRVS Tor each strategy could be

) ) plco\.}zu. uu. ]
selected as follows using the indéX numberng of the-gbove-tabte: CQ:0,0,0,0,0,0,0,0

|

UL TN
[ BN T} Y
[SHATIXTIN

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



9-PR:0,2,4,6,0,2,4,6 FIR:0,1,2,3,4,5,6,7 The above strategies or sequences of Rthararrr;%tiﬁ;s;iginS
be interpreted as fol- | rhe firs ISSi ' block should use parameter co
interpreted as fol- lows. The first transmission of a given ock
?(? -7OeirF1) alleétrategies specified above. For CC, all the transmissions should be the samehan;jhyv(;)uld
thliIS use X,=0. For FIR, the second transmission should use the parameter c_omblnatlon”tq e ! ir
trhnsmissi(;n Xn,=4, etc., i.e., all transmissions are self-decodak;le, as s:b.l_Flr_l:rI]Iy,Xfo; If:or t,ha(_:‘ cecond
inati i X=0 for the first transMission, X= ‘
\arameter combinations RV are used in sequence, for t St tr
Eans 10mission etc. If more than eight transmissions or retransn;]l_ssllqci/nstar(ta n(.eeesdsgr,]tkr;:rr]“tjrrlﬁbered
. i 2 ' ing to the first emisbdiment, the RV strategi g ,
sequence is repeated again. According _ Jies can be numbered,
- "0" the strategy number "1", an _
.g., CC could have strategy number "0", RR cobld haye , el
tehg ’g,tcr:ategy. nunibier "2 2feoimaes also other strategies could _be 15 specified and correspo?dlngtlg
numbered. A:t the beginning of a connection, the RNC 30 may signal to the UE 10 the RV strategy

j i i I us, if the for example four different
d for the ceppec i C signaling. Thus; if there are for e: . .
gt?z;zgies specifigg?' twgﬂb%sgéi}’re%gg?gded to signal the strategy using a binary information pattern. The

sed in the uplink direction can then be signaled outband by 20 the UE 10, i.e., using
an orf/?r:asr?gerfz{ii;&?aﬁ%\fepP@p@é@ass@pamdegmftﬁwctam Bytspeciying th@a&%t\térk?e%%' By
strategies, the nufHiser’ bf%b‘its%reqUmmﬁnﬁrtrﬁﬂSmimgﬂﬁgﬁ%&@@@%\%{%g@”%p‘ﬁ)ﬁnsa}%%e if the
uplink outbafid intarmatian aandye-masiecdiepensont o5 r@éysﬁﬁﬁteegansn%é%ﬁg%wmﬁg%ﬁ s
CC strategy is S@%@ﬂn@@@@ﬂ@%@déé%@@ %é?ﬁ&e tﬁe\z/ '&%raar"lrg%crgass'n%ssion should use the

parameter combination X,=2, the third transmission X.,=4, eic, Le., all transmis-

sions are self-decodable, as s=1. Finally, for FIR, all parameter combinations RV

are used in sequence, X=0 for the first transmission, Xn=1 for the second trans-

10 mission etc. If more than eight transmissions or retransmissions are needed, then
the seé;uence is repeated again. |

. Accerding to the first embodiment, the RV Strategies can be numbered, e.g.,, CC
couid have strategy number 0", PIR could have the stratégy number "1", and FIR
_ could -have the strategy number “2", Of course, also other strategies could be
15 - specified and carrespondingly numbered.. At the beginning of a connaction, the
KNC 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 speci-

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 signaied outband 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 outband information can be

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

selected, no 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 are

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

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

According to the second embadiment, the sequence or RY 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-
7 up of the connection by using RRC signaling. The network may select a predeter-
mined sequence to be used for this connection,'e.g., a sequence of {0,124). This
second preferrad embodiment provides the advantage that the network or network



25 known for the whole sequence. For FIR, only two bits are needed, as there are only four possible
RV parameter combinations. Thus, the number of outband information bits can be reduced if the RV
parameters or parameter 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 setup of the connection by using RRC signaling. The
network may select a predetermined sequence to be used for this connection, e.g., a sequence of
{0,1,2,4). This second preferred embodiment provides the advantage that the network or network
operator can define any sequence of RV parameters syifable for a specific application or network
environment. However, in this case more bits have to be signaled. In the above example of eight

different RV parametetreembinations,thige Rits ar uired for each 'RV -combination. Thus, if four
pegified for thrféh sg b%é\%c%? hen twelve bits arddieddinrseiitcepecify the

RV combinations.g | welve Di
se- quence. Accg}g{?ﬁ%ﬁ% third %%%%%%ﬁf%%’ dBdilEneseecavSebipeuifiedinthainet- work
specification so as, to bé'p -&?ﬁ‘rYSﬁéﬁl@}ﬁ{ e N0 20 R the 40 chhpisalreted;R\ strategy
can than be cell- BEn@vérRidiaciiic aadicaybesbroiadtiod0 thass on FORRIRIMOR, ¢ The RV
bannehs 0&

strategy is then theesdisk fortall BEmimtbetrpeeifisneelioy Aatwabklf 'ih%ﬁ??é’@ 9 r.};h%gss%pf a
certain RV strategyeis:the Node B capability, for example, and therefore all UEs in the Conedrned cell

should use the same RV strategy, then signaling capacity can be saved if the RV strategy is broadcast

to all UEs at the.ggmg;time., 3oFig. 2 shows a schematic block diagram of a repeat request
functionality 100 pro- vi%l% Oaqp_t {eg ‘ R% %%W%W’éﬁ%&gﬁg%’l@%ﬁﬁéﬁaﬁ?@ R¢yardineter generating

unit 102 which cvg%r ECohivaliel BRSEd bRy Strarégy Hittsrmiatien RS ecaiveddfrom e metwork.

ne selected RV strategy can than be cell- or network-specific and can be 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 concemed cé[! shouid

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 pararnétefs s and r indicated in the above
table. The exact set of bits at the output of the repeat request funcﬂona[ity 100 de-

25 i}e_nds on the number of input bits, the number of cutput bits, and the RV paramé»
ers. |

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



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 output bits, and the RV parame- ters. The repeat request
functionality 100 comprises two rate-matching stages 106, 110 and a virtual buffer 108. Furthermore, it
comprises a bit separation .function 104; where systemiatic 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.

Additionally, a. bitewitettiats funelinn, Fl2-psavided an joverse function to the bit separation function.
1o e gﬁﬁ% ORI b aE PR inssporiuchannels

104. The bit sepakationfungtion %; ranspare convoluti ;

and for turbo encoded 'transportgéhanﬁéIfovrﬁﬁw%?e%% i io‘?ﬁﬁgﬂfﬁﬁﬁ?%gﬁaﬁ@ﬁ’é@arding the above bit

separation functigp tt}n_04' first and second rate matching function 106, virtual buffer unit 108, and bit
1

collection functiofrp1 5 arPhe éaiﬂl@}%tﬁh*ﬂﬂﬁﬁ@&eg@ PR specifieatinng 8125 2421Al the,sgcond rate
matching stgtgcj;e 119 Fhete idieny patermapplicdriased @Recithe M@H@%Q&g@%%&fpoarameters s and
r, as specified in4®¢cabove 3GPP specifi5cation. According to the first to third em odirSrPe%‘ffE”, the RV
parameter generating function 102 receives the strategy information defining the specific parameter
sequence from thedaedwaris and gen gles corre ponding RV _parameter values e.g. as indicated in the
above table. Thiggeneration Eﬂgys }re%éas%eg 8’}1{"5_% -ffgiﬁ%e@&ti%ﬁﬁ@@ﬂ@%@@i%d&ﬂc&f@ ,
pre-configured and thus stored.in t 2 UE TPTdan e bunadaseenithepfiratans: thisg, gppodiment. In
the second embod|ment,r'tﬁ3’%r§raﬁﬁjeﬁéﬂﬁfé¥@m$@nwm F02 maey-heseoafigired to,store the RV
sequence si?naf@é@dmtﬂ%%?@mcﬁkfm e memariicand4o HUBSESSIVELY ARRLY,the corresponding RV
pargmeteré 0 tﬁéesééwmm}:ﬂb}ngrlﬁm@ﬁ@rhxléQhJ@Eﬁ?eﬂkm\{ﬁeemr?q%l.rt}%ﬁtsnfca?nbgé?tii\dgecj ©
define several Sme@mM@omﬁm@, embodiment. In the second embodiment, the paramefeer

: ?ene‘r-amﬂ furlsction 102 may be configured to store the RV sequemfe signaled

. from the network in the memory and o successively appiy the corresponding RV
- parameters to the second rate matching function 110, . ‘ 9

1_3 Thfa above embodiments can be used to define several strategiels for combini

wh_lch use different sequances of RV parameter combinations. e g. self-dece dnmg?
| and/or nonwse}fﬁecodablef These strategies are either ﬁxed‘l ile. deﬁne; C? a::e
relaspective specifications, or configurable. The network seleCt:s, ;m'e of the ;?rat:

” ix;s 'and tefis it to the; UE 10 ei?her ai; connection setup or ‘broadcasts it to several |
5. %ased on the strategy, different signaling principies can be used, e.g. out
band signaling with €.9..no RV bits of the strateqy CC. Tf;us é set of RV ‘str’agt- e
_can be defined and the network, e.g, RNC 30 or Node B 2(3 can easily si elgtiS'
seiecte.ed. strategy to the UE 10.. Thus & simple salutic:m'o;r havin dsifffef:i R‘j
#rategiesand the associated signaling can be provided to inform thz Uk 'EOn bout
25 the RV strategy it should use. The network can decide which- strategie i'?_”
used..T?je decision can be based either on the Node B capabilities or oi serfc;amg

ance zslsues or any other reasons the network may have..A concept of hsfvin l:_ |
trans-massion strategies defined in semi-slatic manner in the Ui ‘iO'- can thug b”
provided, such that for instance a high-end Node B can tell the connacied UES te

‘30- use Incremental Redundancy (IR) for retransmissions, while s low-and Nodz ; |

with limited buffer capabilities ca
‘ , n tell the connected Uks ¢
for retransmissions. ' ’ U?‘-? IR oreven CC

+ . - - . . . V
L. zts noted, that‘the present invention is not restricted to the above embodimenis
~ but can be used in any communication network with any autormnatie repeat request



which use different sequences of RV parameter combinations, e.g. self-decodable and/or
non-self-decodable. These strategies are either fixed, i.e. defined in the respective specifications, or
configurable. The network selects one of the strategies and tells it to the UE 10 either at connection
setup or broadcasts it to several 20 UEs. Based on the strategy, different signaling .principles can be
used, e.g. out-band signaling with e.g. no RV bits of the strategy CC. Thus, a set of RV strategies can
be defined and the network, e.g. RNC 30 or Node B 20, can easily signal the selected strategy to the
UE 10.- Thus &' sifmple solution of having different RV strategies and the associated signaling can be
-provided, to inform the UE 1.0 about 25 the RV. strategydt-should use. The network canS decide
whichstrategies being used. The decision can be based either on the Nbde B capabilities or on
perform- - ance igsuessei-aNy-aLAes may have. A concept of having
retransmission st@@g@ﬁgfmgapfé@mi@-%%%}éﬁl g@%vri%%ﬁ t%ee,&ﬁ if@‘é’é&?ﬂﬁh’s_gﬁétﬁ%\%eﬁ?@uch that
for instance a highsgndNode B can tell e Eon _e% SFOELRE (FsBriseiersnesl Redenctanty (IR) for
retransmissions, while a low-end Node BRitelifedasuticr eapabiitesahmtetheisonneated UES to
use FIR or even (\%{EP 15r YEfiseidhs. Masstasre dathanthenipe sentinyentiary isdeet sestigted to the
above embodimet¥Plsubesn E@L@é@a!mahgmmnh@aﬂofhr@tw&wiyagwﬁgpm@igéedqgat request
processing‘scheﬁ?éamh@r@.aueimjinmp@ﬂcgag@&%gg@@%nggém%%%@ foar 'Ab%%i roces%smg.
Moreover, any kitibed steategy: defibing & predatermingd s%%ger}cﬁvo redundaricy paramélts can be
signaled. It shoulghbg rﬂ@ﬂé@ﬂ%ﬁ%&@ tip%t St ee%beove escrlp?lo %f%ﬁ%\fﬁ/\lé-gfargéﬁféf@%ﬁching
scheme is only uged @3 an ex 5ea‘££§§ here.”The acﬁ%p%ﬁ{iéeﬁ)gbyﬁs@‘mﬁéﬁ%amwcbnmlink DCH
may be different, e g.t, using onlyy of §ecReEoiRERYRrEImEtels mayrbendiffereabitamsthose
used for HS PACPS R RAESPBAEENe Bf thendboler 8)dn tpaeanietessieowlskbe used. Jigwever, the
scheme support§'56(aadvdnreretwidahey versions @{md,th@}S@w@@'qg}qf}]?yﬁei%ggl%%a\}%e by the
network. In minirAgr! theseot dutddbetrbi:only e Ryespesified L1 S%nd\el (_c])J 2) in the earlier table.
The possible strafggigisiseTiiengesLRud:then ke, Q&’égc%r%fg%?%eﬁ’ ?‘)?g ﬁe?{’é‘f(m}g%ould
select one of thepgisiaiegies ard signal fhat 1o H]i 85 usgrrg? €. dawnfreRECSgsingoThe UE
would thenyse RYgACK rgggg(}? trht%%ﬁr C{,%ﬁd%{[ra egy. lI§o~ REtER &Y, tiaHevesbnthreriisekEe.{0,1,0,1)
is selected by thging;; %,_ hen the UE s WAGT SRETR PV sy the first tedmsamissiam Rt for the

QcC

W
first retransmission 0 t.%;t 0%15, fﬁ?/f@?@Pﬂwé%@é@ﬁd%r@;M@i@i@tha&bloﬂg pterchhg preferred
embodiments m%‘_ﬁ?@ﬂ/%ﬁ'ﬂﬁﬁiﬁﬁiﬁ‘bﬁé%bﬂém the sttachediddaitished 8 aims. -



Claims A method, comprising: providing a set of predetermined sequences of redundancy
parameters to a terminal device, said redundancy parameters each indicating a redundancy version
for an automatic repeat request processing at the terminal device; selecting at least one of said set of
predetermined sequences; and transmitting information indicating the selected at least one sequence
to the terminal device to provide said redundancyjgarameters for the automatic repeat request
processing at said terminal device, wherein said information comprises at least one of an index and a
pointer to said selected at least one sequence. E@mmethod according to claim 1, wherein said
transmitting of said information is performed by usmgsa higher layer signaling, 3. The method
according to claim 2, further comprising: using an outband signaling for notifying about redundancy
parameters Used frdmesiaid, seteptethat least one sequence. 4. The method according to claim 3,

wherein, in said using of saig autband signaling. the amount of said outband signaling is made
dependent from sai%&eleg#edﬁggleast on% sequence. S.QFﬁecr%set?{)%?%%c%}rg iﬁ’ag o' I%?ﬁwi%, wherein, in
said transmitting of Said i TR &tfoRc EART IR RSN S IA RS hRiEises resiiisimssource Control
signaling. The metHMe@iacEo@iry wieltimedsaivereis saidtsangmitiivgestsaidinfesmation is performed
at a beginning of a conneslisyin heisastbad AGRIdNG AR clalhiheLgin it said providing of said set
of 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 - 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 sgid set of predetermined sequences, said set of
predetermined sequences comprise sequences relating to at least one of a chase combining strategy,

a partial increment ggg{é ancy strateqy, ang a full incremental redundancy strategy. 10. The method
according to claim ’rwheﬂﬁn’e% gg}??ﬁ%ssmaf i) BrEE g RTBIRE FeAYerras Ao AaEOA comprises said

sequence of reduncﬁ’é?fﬁfi?%g’?ﬁ%@%. 11. The method according to claim 1, wherein said transmission
of said information is performed by broadcasting said information to substantially all terminal devices

located withig a predeterpringd. arganl, 1og.method according to claim 11, wherein said transmission
of said information i§ be formeg bééﬁbﬂrtg;)adc&astin:qwgsf'galgi}j Tnf&?ﬁé%%ﬁ%dgﬁ fatharRvices located within

a predetermined arBa. 13, The metHot SEcobifg o enarpe anméraireaiditeantrstitting of said
information is perfoPf@d%iea deivingdessetoiemmdaiieatiomtinkcy version and & second

parameter defining bits which are to be punciurad,

8. The methud according to claim 1, wherein, in said providing of said set of
predeiermined ssquences, said set of predetermined sequences comprise
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



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 meangsfor receiving information indicating a selected
sequence of redundancy parameters, each of the redundancy parameters indicating a redundancy

version for an automati Lepgatleque {_u ction. and. . parameter generating means, operably
connected to said rece@ing meang,M? _r%g%g?'a{ﬂﬁé@%ﬁ%é@%ﬁ?@ﬂ%@&ﬁwgﬁmaﬁﬁcy parameters
for said automatic %ﬁ@%%ﬁ%’é‘ﬁ fﬁWﬁ@WWEF@sponse to receipt of said information to apply a

redundancy strategy to said automatic repeat request function, wherein said information comprises at

least one of ap indexanga @Q}&@rgw%aelected at least one sequence. 17. A network device,
comprising: selecting means for selecting a sequence of redundancy parameters, each of the

redundancy parameters indicating & Teddh AU o OB Rt ARelRYRABsBeRIeSt function:
generating means,bFEHSREp AREEtetRt® satd stiectinymupans plosigerses atnginipemation indicating
said selected sequexaegang versicli RNSMling B1R3B5APELRARY LRSI 0 said selecting means, for

transmitting said informatign to.a termi lg%/ice to provide a communication link to said terminal
device, wherein said infogmation c%mpg?gg at least en%%% SRR ARG AYEHIND said selected at

least one sequenc gepgs, AC]%?@W%%W@WQG sequence of redundancy parameters for said
autornatic repeat request funclion 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



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 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 generategaid selected sequence of redundancy parameters
for - 16 - said automatic repeat request function in response to the receipt of aid information; and

a network device, o&g&%%r%ggnreecteeq to a ter{?inal device, configured to provide a communication link
to said terminal device to provide the reduiaaney ParadreRISRP e RAvmafiesidpeat request

ﬁ’ﬁl‘?ﬁ§1

processing at said {8 PHedice, said network device comprising a selecting unit configured to select
a sequence of said redundm@ﬁymm@ﬁémﬁﬂ?Gﬁﬁﬁ@feﬁ’@@éﬂ@%ﬁ%%&g&%%tgn aid selecting unit,
n

configured to generatg infarmation. indicati aid selected sequence, a at?gnsmltter, operably
connected to said s%leétin %&rﬁm (;,Elg!r%{ l%ﬁgﬁgé%t?gﬁés%l égg?og TCPAtGYs s dedsrrmad device,

wherein said inforn?ftﬁ%”ﬁ‘e Y S rardcsResst maunsiox asdsinpairtar tersaidsetacted at least one
sequence. 19. A tefifhastievictsvcemprisitang a seeteagiver configrredtosfegeivg dnformation

indicating a selectest §§qu@cﬂ§@é}fc§eﬁéiﬁﬁiﬂé‘r¥,%@,%%@bgg%g?gggh% éce?gg%c)iganigy parameters
|nd|cat|ng a redundggggélﬁxgﬁsr;gn I)%% aur}a%ttoomatlc Eepeat request runcton; an parameter generating
unit, operably connected o said Teceivar, generate information indicaling said selected

sgguence, and

& transmitter, operably connected o said selecting unit, configured to
transmit said information to said ierminal device, wherein said information

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.



configured to generate said selected sequence of redunda_ncy parameters for said automatic repea}:JI
request function in response to the receipt of said informfatlon to apply a redundancy strat_egy to sai
automatic repeat request function, wherein said information comprises at Ieast_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 communigation netv\_/ork, _operab_ly cc_mnectc_ad to said _
receiver. 21. The terminal device according to claim 19, wherein said receiver is co_nflgured to receive
said informa% via,ijﬁa?io Resource Control signaling. - 17 - 22. The te_rmlnal Qe\{lce according to
claim 19, whéféin saif SWW&P@@WC@@@&W@&‘@W&%Wﬁﬁ@@ﬂr@dmm:ﬁey}mmmetgrs used from
said selected at lea&tidisered tuetrite dbpuisimyatroutbancsigaaling 28+ Ehe; termipal device according

[ [ i ' IGes i j [ band signaling in
to claim 19, whereirssaidrieeminaldexiosis,coniiaured 1p,sgf,an amount of said out naling
response to said received information. 24%§§rhe terminal %ewé@ according to claim 19, wherein said

it ' i fining a self-decodable
arameter genera unit is configured to generate a flrst paramgter Qe | . .
Eedundancy G8rsion ARIFASECERY B ETIEtos Hetiping bitshwhithsareieobespusatarad. 25. The terminal

device according toceignrd@iduether comptisingicostostgsunkinperally ceanected to said receiver,
configured to store asgfRfisepugnses of redundancy parameters and wherein said information
comprises at least one of a pointer and an index to said stored set of sequences. 26. A network

device, comprising:

24, The tenminal device according to claim 19, wherein said parameter generating
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.



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 pr@vide 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
sequence. 27, The.network device according to claim 26, further comprising: a receiver, operably
connected toZ %aidﬂ%g?%wg %m veon ﬁﬂ?%‘ géorcé%@/%%mﬁ"bﬁfﬁ&?ﬁ%A‘%ﬁﬂ\f@%é%%ﬁ'@ﬁfﬂncy
parameters via an BUBaHE sigHalg EHanier wesdiRgidThenmeteovkrdevicessietording! to claim 26,
wherein said transmter 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,30. The' RERNEHE dBVISPAEVSIG HFEmit DERHEIERIISE/ network device comprises at
least one of a base: siatioh ufdvicemhty soradicarctwark santrolleodeviedig8kdThenetweek device
according to claim ZGenhekein saisaeneratprisseafigured to generate strategy information indicating
the selected sequence. ABSTRACT

30 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,

31 The network device according to claim 26, wherein said generator is configured
to generate strategy information indicating the selected sequence.



REDUNDANCY 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 redundancy parameters is selected
from a predetermined set of sequences and is signaled to the terminal device by using a strategy
information indicating the selected parameter sequence. Thereby, the network operator 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 the connections.
ABSTRACT

REDUNDARNCY STRATEGY SELECTION SCHEME

The present invention refates 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 redundancy parameaters is selected from
a predetermined set of sequences and is signaled to the terminal device by using a
strategy information indicating the selected parameter sequence. Thereby, the network
operator is able to select the redundancy version strategy to be used by the terminal
device (10), while litthe 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 fo the connections.



