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Field of the Invention: [0001] The present invention

Speci i catly. al e BEREEIPYRER (RIRREN S o
a aratuses ]S stenms and nethods for allocatin

ThetfioricsN pégt 155t o Bih r?él%li@éﬁﬁw AND
Af t: [OOB%NArﬁ?BeQH!LbBQT%ﬁ ﬁﬁsﬁﬂb% ackpeat NoRybRxan

aspect of teleconmunications technol ogy. Devel opnents
according to the third generation partnership project
(3GPP) are directed to the evolution of the radio
access networ k. HEHGRQUNDIIGF SFHEIINVENTION he | ong
termevolution of radio technology are, in sone cases,

directed to evol vegidngveksSahet ehir8athibal radi o access
networ ks, al so known as E- UTRAN Proposal S regardi ng

E@Tﬁgul [ in_E-UTRAN i ncl ud 2m% 11 .
capabl e B hani &m%? catrl g regsouggggra Y ©
such as physi cal resource bI ocks (PRBs) . and nodul ati on

6@5%%@0@6&@%5“%)@5 S.to User e?ﬁﬁ‘bh%‘m ahtveadtpe present

transmssion time i nterval (TTI) via control channels.
UseenggoinpmEnta (a9E) teroaPPorsteeasr osystems and methods for

allocating resources in such networks.

Description of the Related Art:

[0002] Scheduling and resource allocation is an aspect of
telecommunications technology. Developments according to
the third generation ©partnership project (3GPP) are
directed to the evolution of the radio access network.
Developments according to the long term evolution of radio
technology are, in some cases, directed to evolved
universal terrestrial radio access networks, also known as
E-UTRAN. Proposals regarding scheduling in E-UTRAN
include, for example, E-UTRAN being capable of dynamically
allocating resources, such as physical resource blocks
(PRBs) and modulation coating schemes (MCS), to user
egquipment at each transmission time interval (TTI) via
control channels. User equipment (UE) monitors control
channels, such as L1/L2, in order to find potential

allocations during downlink when downlink reception 1is



channel s, such as L1/L2, in order to find potentia
al l ocations during downlink when downlink reception
WO s@paisezl. Furthernore, radi o access networ ksPGUEP208&057755
EUTRAN can aIIocate predefi ned downlink resources for
transm ssions, such as a first h brid automat.ic re at
PEAHISE( HABGF “BPPOP tEontTHi Y o SHOBF “eq i PieHS DUBR- as E-
Ret ransm ssi ons can be epr|C| I signaled via L1/L2
@gﬁﬁyolQ@Wanm&%9cqqetrﬂ¥%%%ﬁ]%ﬁﬁl 1 nofesources  for

identify its cell radio network tenporary identifier
tCaRNTLEsarnishe sonlr gis chanhebsti mithel dulbuftoawmes ¢ repeat
where the user equi pnent has been pre-assigned
resogsces, (HAgGQwnl i rkrbransnbasiroh accor di ngetro aeguipment.
predefined allocation is assuned. The user equi pnent,

Reereheme ssGanssonell M pesfrimilipd degodisag ofidheri/r2
predefined resources. therwi se, in the sub-franes

W%%E%oﬁhQﬂﬂﬁﬁ&aﬁﬂu'pﬁ%”Hﬂﬂﬁsugéﬁneaﬁ§ %%%Egnﬁgmnot 1dent1fy
resources IT the user equi pnent flnds Its CGR

i he CC%‘H°'ra%h%””r%€m}hea%l%%torr%r Cha&@l@%h?légca(td—%TI) on

overrldes the prede I hed catl

ansm ssion tinme interval, and user ui t does

P bl R kol g, GRes heioy B P heqiiers the uses
resqurces.m%9003g Regar di ng uplink scheduling, radio .
SEEESFSRét WOPRs SEER aBTE- BFRANIEEN dyRanFEGFly < downlink
al locate the resources to user equi pnment at each . .
transmissiion tiagecnttieovaltoi & t hersdmel tddnnel socdsern  1s
equi pnent would typically nonitor the
assumed. The user equipment, therefore, can sometimes
perform blind decoding of the predefined resources.
Otherwise, in the sub-frames where the user egquipment has
been pre-assigned resources, 1if the user equipment finds
its C-RNTI on the control channels, the control channel
allocation overrides the predefined allocation for the

transmission time interval, and user eguipment does not

perform blind decoding of the predefined resources.

[0003] Regarding uplink scheduling, radio access networks
such as E-UTRAN can dynamically allocate the resources to
user equipment at each transmission time interval wvia the
same channels. User equipment would typically monitor the
L1/L2 control channels for possible allocation for uplink
transmission when downlink —reception enabled. Such

activity 1s governed by discontinuous reception (DRX).



L1/ L2 control channels for possible allocation for

upl i nk transm ssi on when downlink reception enabl ed.
WEoR/156TI vity i s governed by di scontinuous r eREPEP29AS/057755

(DRX) .Additionally, radio access networks such as

- UTRAN ¢ allocate a predefined uplink resource r

FAE P oe TR TFahemEserae. SRt poFentran 28" B2 can
retransm ssions to user equipnent. In sub-frames where
fHe OGSér equPprent 1 has H@gﬁnﬁré¥é§§P§ﬁ%dfPé36@@ce%%r§? HARQ
the user equi pnment cannot find its CGRNTI on the L1/L2
cornsoll sshansel sandpl ok entarsm sséonaaecvosedimgst ot user
predefined all ocation assigned to the user equi pnent
equtibecttl. canmrbesnbdérambe nétawsr k tper foses dewdgimrgt has
of the predefined PRBs according to the predefined
MeSn @rheradseyndd) sebodrases whereet hgdisiqephdi®ntannot
has been pre-assigned resources, if the user equi prment
friipds its G RN onfhepconiyplochannels, theneeatrol upiink
channel allocation overrides the predefined allocation
for that TTl. A s _such, .the u egqui :
B S T
predefined allocation. Retransmi.ssions can be

D eTearry STOEHETE, Sl rig e prebrr Pt 1 ocBes gRetHoTk
or explicitly allocated via L1/L2 control channels.
PegéarMen destl il i vk BRY BERAPIEARCEoMREGUrRRq BIs, NS hiee  the
possibility of allocating predefined resources for the
fireste fHARD tMGHhsm Sshenyiwas it r odocédanes nivhieniezethe user

equipment has been pre-assigned resources, 1if the user

equipment finds its C-RNTI on the control channels, the

control channel allocation overrides the predefined

allocation for that TTI. As such, the user egquipment

transmission follows the L1/L2 control, not the predefined

allocation. Retransmissions can be exemplarily allocated

using the predefined allocation or explicitly allocated

via L1/L2 control channels.

[0004] In both wuplink and downlink configurations, the

possibility of allocating predefined resources for the

first HARQ transmissions was introduced to minimize

signaling overhead for services that would require
frequent scheduling, such as voice over internet protocol

(VOIP) .



signaling overhead for services that would require
frequent scheduling, such as voice over internet
w@e@Bossr2 (VO P) . [0005] As described above, tRMOI/KP200%057755
of allocations are possible in E-UTRAN. dynamni c
Oﬁations and predefined allocations for the first
ﬂdﬂﬁtra%%nﬁ§§P6ﬁ§?dDﬁ?Q%?¢hé§§tK&PQ%p@§ gfllocations are

al l ocations, collisions may occur between predefined
reseubdes fror E+tHERANE st AR 1¢ apddssitannankhnd predefined
resources allocated for retransm ssion. A "collision"
adduvrs tWoer t Wort rans MEsisaNnsHARE supposets s oohake Due to
place in the same TTI - one follow ng the dynam c

ahkeeat i-an angptBe etherifiekkewbng,theopredebhbedmay occur
allocation. It may be desirable to avoid such

e@l-Listons E%d%@ﬁﬁ%ﬁiC?EE%Bﬁrg%E“Drkér SUMYBRY © FSTHE garo
I NVENTI ON FOOOG] Certai n enbodi nents of the present

inventi.on.may provide solutions,to th abl e and . .
FRERR TR NG APt Y KReRavE ot Yer=been Ul | 4o BbfyEALeston:
by currently avail abl e comupni cati on system
@ecﬁﬁb%%@?%é?aFBFcBﬁﬁnﬁ1 D cBY? aith2BABodPIEREs Wi t figPposed
present invention may provide a nethod, apparatus, .
$ysttemcaitd ashpit ek pr sgRamfér ~avdiddi iyl ko11n%i Bg dynamic
bet ween sem - persi stent allocations and dynam c

allllocattiions i andaditdicaccesbemnet wor ksow{0P07jthien opeedefined
enbodi nent, a nmethod may include receiving a

allocation. It may be desirable to avoid such collisions

in communications networks.

SUMMARY OF THE INVENTION

[0006] Certain embodiments of the present invention may
provide solutions to the problems and needs in the art
that have not yet been fully solved by currently available
communication system technologies. For example, certain
embodiments of the present invention may provide a method,
apparatus, system and computer ©program for avoiding
collisions between semi-persistent allocations and dynamic

allocations in radio access networks.

[0007] In one embodiment, a method may include receiving a
request for retransmission from user equipment for a
predetermined transmission time interval in a
communication network, determining whether a collision

risk exists between the retransmission and another



request for retransm ssion fromuser equipnent for a
predeterm ned transm ssion tine interval in a

W@ 09RIFE3CAt | on networ k, determ ni ng whet her a RPGI/EPR0$057755
ri sk exists between the retransnission and

not her.t ransm ssi on d in redet e ned t.
PR ebRTr S aR0 TEHIM nghEnd 1 THEMASH oh L PEqUotE i and
the determ ned collision rlsk exi sts. In sone
PO RENt 81 a 1FadR It ConkBAreati o et Work fayermined
be sufficiently high that retransm ssion cannot be
schedslied. IGO0 st sanotiers @i otlileditnerays appal@tdsin the
may include a receiving unit configured to receive a
cequests char onet rartsmsSsi ana§ r oheuseyu fefquiipmenity f drigh  that
predeterm ned transm ssion tine interval in a
cemFURisGakisaBnnetwatk, ha dehedriieigng unit configured
to determ ne whether a collision risk exists between
the retransm ssion and anot her transm ssion during the

ter nd :

@Mﬁ&ﬁgurg% QOEB%greq%he ré??ﬁné%?sé?%%géggﬁesgy lnClude a
t he det.erm ning unit eter nes that the coII|S|on
FiSkHEXiSt s. "1 son ehtb 1%8 4°C6adSi n & herSauest  for
conmuni cati on networ k may be suff|C|entIy hi gh t hat
RETAPFALELESTcahRBl sefetiul ¥THetHs mfsd of. PhRedetermined
certain enbodi nents, the apparatus may be an enhanced
node sBiekivhe tineg digéﬁewaﬂi om par cpemshiipaprojpectetwork,

determining unit configured to determine whether

collision risk exists Dbetween the retransmission and

another transmission during the predetermined time

interval and an ignoring unit configured to ignore the

retransmission request when the determining unit

determines that the collision risk exists. In some

embodiments, a load in the communication network may be

sufficiently high that the apparatus cannot schedule

retransmission. In certain embodiments, the apparatus may

be an enhanced node B of the third generation partnership

project.

[0009] In yet another embodiment, a method may include

determining that a transmission from user egquipment was

unsuccessful, determining whether a retransmission will

collide with a predefined resource for a predetermined

transmission time interval, and transmitting an



[0009] In yet another enbodi ment, a nethod may include
determning that a transm ssion from user equi pnent
woer@suassizcessful , determ ni ng whet her a retr aPGIEBRIO57755

will collide with a predefined resource for a

predeterm ned transm ssion tine interval nd

PP ERGHLELPRG Bhackrbw cigemdict o B AUBP aquiptii  than

rat her than requesting retransm ssion, when it is

deCErRitAed tIFat: AT retiahs it oAt witel d6d195 e S ttrat the

t he predefined resource. In sonme enbodi nents,

celtiriesisons sy oticur deklide onetbr tisr eowfdssiimedt oneasurce.

hybri d autonmatic repeat request and signaling errors

In conte okmbbghakhng, lavlderdiains endpdiomentss,ddd r b one or

transm ssions on the predefined allocation may be

poirer | & Zegnewebnicels angt 881 GRFon2@Q10] répesti Idequest and

anot her enbodi nent, an apparatus may include a first

@%b%%qh%@ngéﬁ?&r§onﬂﬁguéggtE81deE§5ﬁb@§nbhat & 7Tn certain

transm ssion from user equi pnent was unsuccessful, a

speand deter m ning.uni t, contigured. (o dstermine o ogeeined
Sther a rétransmssion Wil coflide Wth a

predefined resource for .a.predetermned transm,ssion

F‘ilﬁé’ CPATtEPVEARY &fdPa ‘Orandmictt PG unitt TEBRF T Gired St o

transmt an acknow edgenent to the user equi pnent,

rat her than a request for retransm ssion, when the

W d det ersihl hg amethelet eembe@smenat tde apparatus may

retransm ssion will collide with the predefined

nesdudee.a | Aisene dateadiimemics, ucot | cehdAagured to determine

that a transmission from user eguipment was unsuccessful,
a second determining unit configured to determine whether
a retransmission will collide with a predefined resource
for a predetermined transmission time interval, and a
transmitting unit configured to transmit an
acknowledgement to the wuser equipment, rather than a
request for retransmission, when the second determining
unit determines that the retransmission will collide with
the predefined resource. In some embodiments, collisions
may occur due to one or more of synchronous hybrid
automatic repeat request and signaling errors in control
signaling. In certain embodiments, first transmissions on
the predefined allocation may Dbe prioritized over

retransmissions. In certain embodiments, the apparatus



may occur due to one or nore of synchronous hybrid
automati c repeat request and signaling errors in

W@wBnsd37xsi gnal i ng. I n certain enbodi nents, fiPGI/EP2008/057755
transm ssions on the predefined al l ocation may be

t d t t
FlodFRents, HE-GHi at vy be 3 ornced ideBraFation

the third generation partnershlp project. [0011] In

BRGTREr SeiboditREREL -a met hod may incl ude receiving a
request for retransm ssion froma node, determ ning

that the request for retransm ssion collides with a
PO&df i ned akhotatiron,enfrddimidritzi ngaa fietdbd may include
transm ssion on the predefined allocation and the

FreleaRsMigSSiaoN A RGROr dagice Méddndspid Ordd | zatd®N a node,
rule, and transmtting either the first transm ssion

%ttea%lh%@anef{aeswe depgndingrgp tﬁé@cﬁds%ﬂsts'l?{% 1 @B11ides
rule. I'n sone enbodi nents, the prioritization rule nay

Rri@ri tlze LLOSE L 8nsrgff%égy%199 th rEB?Qﬁ%EgSﬁE g first

aIIocatlon OVer retransn1SS|ons
%6e prlorltlzatlon r

r|or|t|ze e nsn1SS|ons

S BHLReE s ankn soifins BAeRRECpPHart Mt Al T0bat FOR  the
[0012] In yet another enbodlnent an appar at us nay
Fﬁéﬁ@@émésﬁééélVPhgaGﬁPFdéﬁﬁﬁldﬁﬂeﬂ fo Gldceid zption rule,
request for retransmssion froma node, a determ ning
@nidt coafipgurednyo detleeni ndr¢ hdilndie rtegquestsisgon or the
retransm ssion collides
retransmission depending on the prioritization rule. In
some embodiments, the prioritization rule may prioritize
first +transmissions on the predefined allocation over
retransmissions. In some embodiments, the prioritization

rule may prioritize retransmissions over first

transmissions on the predefined allocation.

[0012] In yet another embodiment, an apparatus may include
a receiving unit configured to receive a request for
retransmission from a node, a determining unit configured
to determine that the request for retransmission collides
with a predefined allocation, a prioritizing unit
configured to prioritize a first transmission on the
predefined allocation and the retransmission in accordance
with a ©prioritization rule, and a transmitting unit
configured to transmit either the first transmission or

the retransmission depending on the prioritization rule.



with a predefined allocation, a prioritizing unit
configured to prioritize a first transm ssion on the

w@e@dasismed al | ocation and the retransni ssi on PEI/EP2008/057755
accordance with a prioritization rule, and a

tt t f d.t t either th
Fr OO O LB o THE. PELPaRSreaSPor dupdith ne bir ¢ 2o

the prioritization ruIe In some enbodinments, the
SRS t CEPRGTGAPECREY PRI of PEi ZBTEPPSENEAangii €SRbREN Over
on the predefined allocation over retransm ssions. In
seng aashadisrentss, t Her pepoei tebodingnts mayher i pricizeizing
retransm ssions over first transm ssions on the
pnedef i nedy al | gedtirdn.izlen cer¢aranenbedi omats, dviee first
apparatus may be user equi pnent. BRI EF DESCRI PTI ON OF

THEDRAVENGS 5[ 004 3Jchken oreesrihal tthe cadvantages 0f certain

certain enbodi nents of the invention will be readily

uRdenshead,s, amer epparticul A descripti %Qu‘%‘bmte*ﬂ%

invention briefly described above w I T be rendered by
reference to specific enbodinents that are illustrated
in the appended draw ngs. Wiile it should be

under stood that these draw ngs depict only typica
enbodi nents of the invention and are not therefore to
be considered to be limting of its scope, the

invention wlEph Fd8§§5h92958F Elﬂﬁﬂ ?ﬁ

addi tional specifticity an et al roug use of
t he acconpanyi ng drawi ngs, in mhlch

[0013] 1In order that the advantages of certain embodiments
of the invention will be readily understood, a more
particular description of the invention briefly described
above will be rendered by reference to specific
embodiments that are illustrated in the appended drawings.
While it should be understood that these drawings depict
only typical embodiments of the invention and are not
therefore to be considered to be limiting of its scope,
the invention will be described and explained with

additional specificity and detail through the use of the

accompanying drawings, in which:

[0014] Fig. 1 is a block diagram illustrating a node
configured to avoid downlink collisions between dynamic
and semi-persistent allocations in a communication
network, in accordance with one embodiment of the present

invention.



[0014] Fig. 1 is a block diagramillustrating a node
configured to avoid downlink collisions between
wa@lywanss7and sem - persi stent allocations in a PCI/EP2008/057755
comuni cation network, in accordance with one
iﬁf%ﬁinent of the present invention .[0015] Fi%. 21is.
Ww dnsgt di agrandi | LR r dtharg- a Heted f A lustrating
avoi di ng downlink collisions between dynam c and
gerhoper §0 st entoia@irgratipons ihk accbhimiat berfween dynamic
network, in accordance with one enbodi nent of the

phelsenteinhvpatrs0atenf0016] 1ddagtiGns s arbl oek dtagmamication

illustrating a node configured to avoid uplink
eelkidoSikQNS rhed wesh AyRany; ct RNgnse PRI GIeSiteMf the present
allocations in a comunication network, in accordance
wit h ene enbodi ment of the present invention. [0017]
Fig. 4is a flowchart diagramillustrating a nethod
for avoiding uplink collisions between dynam c and

1 ~persistent allocatjons in a comunication .
TR P13 actordante W e ok Rt derits6f AHigs = node
present invention. [0018] Fig. 5 is a block diagram
CoPds SH&RCh g UsEFC BquPPhenRt eonfligdred & piaser idynanic and
first transm ssions on a predefined allocation and

setrapsriss sitens, ald cagdordsnce: vd tdorone epdodimenetobrk, in

the present invention. [0019] Fig. 6 is a flow diagram
alclcustiratien g ia hmehkodnbord ipenar iotfi zheg pfrieckeht invention.
transm ssions on a predefined

[0017] Fig. 4 is a flow chart diagram illustrating

method for avoiding uplink collisions between dynamic and

semi-persistent allocations in a communication network, in

accordance with one embodiment of the present invention.

[0018] Fig. 5 is a block diagram illustrating user

equipment configured to prioritize first transmissions on

a predefined allocation and retransmissions, in accordance

with one embodiment of the present invention.

[0019] Fig. 6 is a flow diagram illustrating a method for

prioritizing first transmissions on a predefined

allocation and retransmissions, 1n accordance with one

embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS



al l ocation and retransm ssions, in accordance with one
enbodi nent of the present invention. DETAILED
WOEBSRSPTI ON OF THE PREFERRED EMBODI MENTS[ 0020RCT/EP240$/057755
be readily understood that the conmponents of various
Mi ments of the present invention, as generally
i betl® ald il PgstFer@d Y nuiAerergofes Rér dilit magyponents
be arranged and designed in a wide variety of
ditf f ereentovconfampaddtiicortss  Thus, thihe soddowi ngimpeetion, as
detail ed description of the enbodi nents of an
apparratlly, deysirdmedancdretlnod ofatde jpresent figures herein,
invention, as represented in the attached figures, is
pak, | meended 4 dd mdand heyseiopeof tihe d nvendé onvasiety of
claimed, but is nerely representative of selected
eedi nBnt s éHnﬂf§%Eé®$%Hé.°U- [Qggé% TﬁﬁmJeaf&ﬂnging' more
structures, or characteristics of the invention
%%%%Hﬁ%gp,&ggé%%g%&”nthkst§£§0é£$g Eﬁggtga%fb%nl apparatus,
combi ned i nany SuitabPe manner Tn ONe Of roré
enbodi ments. For exanple, reference throughout this
SPECEfY cat 700 td“e'%?éﬁ)ai R Tenbbldf medt’'Esegopgnvention,  as
enbodi nents,"” or simlar | anguage neans that a
paPrecenaedf ekt uree stvtrtiin®, f6PUERar act®er P8Ei ¢ntended to
described in connection with the enbodinent is
lnoligdedel rscated edsttignelrerdbodiarerds of Ldireeghr sent 1s merely
i nvention. Thus, appearances of the phrases "in
ceptraisenenhadicnertt $e'l etithds emd oelithedi-gentt, ‘thel Anokheron.
enbodi nents,"” or simlar |anguage

[0021] The features, structures, or characteristics of the
invention described throughout this specification may be
combined in any suitable manner in one or more
embodiments. For example, reference throughout this
specification to “certain embodiments, ” “some

”

embodiments, or similar language means that a particular
feature, structure, or characteristic described in
connection with the embodiment is included in at least one
embodiment of the present invention. Thus, appearances of
the phrases Yin certain embodiments, ” Yin some
embodiment,” “in other embodiments,” or similar language
throughout this specification do not necessarily all refer
to the same group of embodiments and the described

features, structures, or characteristics may be combined

in any suitable manner in one or more embodiments.

_10_



t hroughout this specification do not necessarily al
refer to the sane group of enbodi nents and the
waele®snsizerl features, structures, or charact eriBCT/EB200Y57755
be conbi ned in any suitable manner in one or nore
i&ﬁgﬂinents.[OOZZ] A s di scussed above, two kinds of
at i bhs OLEFUFEEF0 HTEDs RBEPWOT YIS sfiéh adglocations for
E- UTRAN, may be utilized - dynam c allocations and
peedef iaverk s |roratdons, fonchranshi-I§RENs, msuchbasutilized -
first HARQ transm ssions. However, with two kinds of
alyheadti ons1fotathensameamuser aguigqienrid calllliogskansns  for
may occur between predefined resources for the first
HARQ:t @RS eS| @crand resol cesv@l { epead s 06nd@.  However,
retransm ssion. Certain enbodinents are directed to
%&th%%% %@ﬂdéﬂdyﬁéffgg G O Mﬁ?nséﬁg user equipment,
transm ssions are intended to take place during a sane
%%% S%E%%%O%E}iqg é&%e Vgléehn @a%%Eg%EﬁrTé%gH%ces for the
eftbodiments "are direct 8d 6" avsi I'’ng col’lisi"ons
%etmeen a_dynam c al |l ocation %gd a glredefine__]gl]ﬁa
FESEat iony [002E1™ S $idd onl nESEPARSHit sHorP@fd for a
typically take place for or froma given piece of user
EGUHPAERE SGdPng a GV ITTI STl dingiors shigul gdirected  to
generally be avoi ded. Though an asynchronous HARQ may
avoiid imgnycccldlildigirgnsttdir oagh alckow ndremodeso t bréneelysions
schedul e retransm ssions, certain high |oad conditions
pesulihtiehdeddes (tsikeh Es enhancaty nodeae , toineNBshot time
havi ng the appropriate freedomto

interval. In particular, some embodiments are directed to
avoiding collisions between a dynamic allocation and a

predefined allocation.

[0023] Since only one transmission can typically take
place for or from a given piece of user equipment during a
given TTI, collisions should generally be avoided. Though
an asynchronous HARQ may avoid many collisions through
allowing nodes to freely schedule retransmissions, certain
high load conditions result in nodes (such as enhanced
node B, or eNB) not having the appropriate freedom to
schedule a transmission appropriately. In such cases, the
eNB may ignore the request from the user equipment for a
downlink retransmission. In some embodiments, if a

downlink retransmission cannot be scheduled in order to



schedul e a transm ssion appropriately. In such cases,
the eNB nmay ignore the request fromthe user equi pnent

wo 2008a53®wnl i nk retransm ssion. I n some enbodi PERER2008/657755
a downlink retransm ssion cannot be schedul ed in order
toav idacol]ision with é redefln respurce, no
&6’\% nie r et¢ansht $3i ot ﬁl add AT e eNg Source,  no
[0024] Fig. 1 is a block dlagran1lllustrat|n a node
fourconti gaired eg1avord dewiti RRAE6I Fitsitofs SHét-ween
dynam ¢ and sem -persistent allocations in a
comruni cation network, in accordance with one
02 nentg of 1t he pr ésentk i dventionilThetmadeént0& node 100
includes a receiving unit 110, a determ ning unit 120,

apnifgaQrkedy dai tavl3Q®l doRh0€assafo 1H0s Bhts Mpdkyeh50dynamic
One skilled in the art will recogni ze that the "node"

coul d §éﬁ9 ersnbedied as B SeF Vs aihputer, QémﬁﬁMlcatlon
ot her suitable network device, or conbination of

%‘E'w%%% Firnesac’gd‘é%f‘&arwee abpy eoggs%%%%qmgeg‘“ 'font?hé‘spresent

pér f node™ i § not Inten to 1]
.he scope of S inve t|on in any way,
ilﬁtvsﬁilée% 15 TS b0 BHETGUEE Aot oot e of 10,
t he present invention. |Indeed, nethods, systens and
sdpperataded distt oded- héﬁélﬁgﬁﬁﬁlﬁé ﬂHﬁﬂénéﬁ@edéﬁnprocessor
| ocalized and distributed fornms consistent with .
AdtOwerki mgmoevhnidlogy .Ortavisnipry'ed asn dilseussedwhet eragognize
may be, for instance, a hard disk drive, flash device,
raadomlaccessode” could also be embodied as a server, a
router, or any other suitable network device, or
combination of devices. Presenting the above-described
functions as being performed by a “node” is not intended
to limit the scope of the present invention in any way,
but is intended to provide one example of many embodiments
of the present invention. Indeed, methods, systems and
apparatuses disclosed herein may be implemented in
localized and distributed forms consistent with networking
technology. “Memory”, as discussed herein, may be, for
instance, a hard disk drive, flash device, random access

memory (RAM), tape, or any other such medium used to store

data.

[0025] The receiving unit 110 may be configured to receive
a request for retransmission from user equipment for a

predetermined transmission time interval in a
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menory (RAM , tape, or any other such nediumused to

store data . [0025] The receiving unit 110 nmay be
W@wBisired to receive a request for retransm BSI/BP2008/057755

fron1user equi pnent for a predeternined transnission

interval in aco nicgatio etmor
HoTEHA g Clini 1o S0 ey, B P PGGTGR P8 ddtisr miA may be
whet her a collision risk exists between_the
FeRFansricssi bh éﬁ&eéﬁﬁfﬁérw@@%%%ﬁ1§b|%ﬁlab?%%@ tHek exists
predetermned tine interval. The ignoring unit 130 may
b@t@@ﬁﬁiquedfﬂdaQﬁmﬂ&§hdﬂa&Qﬁr%ﬁ@#ﬁ%@ibﬁam%@u@sion during
when the determning unit 120 determ nes that the
cokl i st ede téskiexd stsSmeA droaerval t he ommughoat hgn unit 130
network may be sufficiently high that the node 100

@aRNobe schadul g et rapsm gsbea. e nedeh@GiFRY obe aBquest
eNB of the third generation partnership project.

h%%%ﬁ] ﬂﬁeShegkng§n99%edLﬂhﬁ; ey OEeEQ%mlH@%t'QQﬁh: the

features described 1n this speC|f|cat|on have been
peasented a3 Ul t e Lpoorder st o, 0oge PATtLEY! Ahb¥unication
ement ati on |n epen ence.
xanpl it may be. | nted as a hardma
W&?%%%@% £Hits %Ww&ggﬁﬁﬁm 49 ofannot
(VLSI) circuits or gate arra¥s, of f-the-shel f

SERFLETAGUCIVT S EUEH BT 09 ipade t f8Asimtorke gp eNB of
ot her discrete conponents. A unit may al so be

itiel eertdedeing rpttognamaaiine risargware Jeevi.ces

[0026] It should be noted that many of the functional
features described in this specification have been
presented as units, in order to more particularly
emphasize their implementation independence. For example,
a unit may be implemented as a hardware circuit comprising
custom very large scale integration (VLSI) circuits or
gate arrays, off-the-shelf semiconductors such as logic
chips, transistors, or other discrete components. A unit
may also be implemented in programmable hardware devices

such as field programmable gate arrays, programmable array

logic, programmable logic devices or the like.

[0027] Units may also be at least partially implemented in
software for execution by various types of processors. An
identified unit of executable code may, for instance,

comprise one or more physical or logical Dblocks of
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such as field progranmabl e gate arrays, progranmabl e
array |l ogic, progranmable |ogic devices or the like.
WO O®R/13s3units may al so be at |east partially PCI/EP2008/057755
i mpl emented in software for execution b y various
of processors. ntified unit of executable

An
GoRR Ry, T OIE T RAr DR, coNprThe BAkror NoFo pRVECSR: P

or | ogical blocks ofco uter i nstructions mhlch na¥
PéPePR€Eaence@Shbe BFRganP2é8Chs anP&BFeetrepr ocedur efupgtion.
function. Neverthel ess, the executables of an

Ne@rtrithiced sgni tthfeeﬁxﬁgvtbblphysifcaéﬁmyiﬁ@@étiéded unit need
t oget her, but may conprise disparate instructions

sbar etbel nptiykfienént | docatieds whigehhewhenbjoi nedy comprise
| ogically together, conprise the unit and achi eve the

stti abedapuer posesdalctihdini okt s imay diersd@ed ONcdations
comput er - r eadabl e nedi um which may be, for instance,

%h'il%b‘hd dirsd, debyReqf | %s;l%c%quceto&@m@fn acemp i HBMIYe unit

, tape, “or any other such medium used to store

%% achh%péﬁhﬁkp%%.%e&iﬁﬂgﬁoég.@ %rable COdeUgouédmay be

nstr UC uctil ons and

even be dlstrlbuted over s veral dlfferent C

SEGIERt 7 afforfe & T @efrel?ﬁa%%% affE 91 aRd dEt! @@Verbaﬂ' for
menory deV|ces Simlarl operational data may be
P@éﬁﬁpﬁﬁedéhn@aF@IQéﬁkaﬂ%@ﬂﬁérefhaﬁbtﬁﬁﬁlGﬁv sLatggn access
may be enbodied in any suitable form and organized

wettbiry dipMui ttalplee toppeany other such medium used to store

data.

[0028] 1Indeed, a unit of executable code could be a single
instruction, or many instructions, and may even Dbe
distributed over several different code segments, among
different programs, and across several memory devices.
Similarly, operational data may Dbe identified and
illustrated herein within units, and may be embodied in
any suitable form and organized within any suitable type
of data structure. The operational data may be collected
as a single data set, or may be distributed over different
locations including over different storage devices, and
may exist, at least partially, merely as electronic

signals on a system or network.

[0029] Fig. 2 is a flow chart diagram illustrating a

method for avoiding downlink collisions between dynamic
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of data structure. The operational data may be

collected as a single data set, or may be distributed
W@®@s/18837f er ent | ocati ons includi ng over diffePEHEP2008/057755

storage devices, and may exist, at |least partially,

nmerely as.electropnic signals on a systemor network. . .

[0620] SEIg PSP &S hoFFow TherT® i Ayt amil | uét r atPHGURICatIOn

net hod for avoi ding downlink collisions between

APRERit&and sl G IR efit tal PBBaFORSiigng ©f the present

communi cation network, in accordance with one

entyeditient. of In heepresenempadeneihndn, [thecemsgiations of the

enbodi ments, the operations of the method depicted in

Fegho?d mEy ke ceXecutedy by2 t heynode ek@@uafedrity: thhe ddwe 100

nmet hod i ncl udes receiving a request for retransm ssion

260 #1pm user egui preAbdf amA Iedetesdifefly a request for
transmssion tine interval in a comunication network,

Q%E%%%%&h%%iwﬂeb®%ff%dﬁﬂdééﬁ(%hdiﬁméﬁ%i§£§ glgredetermined

between the retransm ssi on and anot her transm ssi on

%%%‘n@ i1 predet er rqgt?grx%étggoﬂr\?\;]%:]v?higmgg?cia%ni%%i "etwork,

e retransm ssi on reques erm ned

collision risk exists. Alopad in the conmunicati
REROPRITRY BENSTRTT oPent?yL W LR" t HAf i et ¥ afishi <ailonbetyeen
cannot be schedul ed. [0030] In uplink conditions, .

&BFl | 5P BRI FPR18BRB enbedi MBI STay Wenmre Iikel guggag the
to synchronous HARQ and signaling errors in the L1/L2
cortetlersiigral i ngtiheé an uptérke ket rars ssi ognioging the
known to collide with a

retransmission request 220 when the determined collision
risk exists. A load in the communication network may be

sufficiently high that retransmission cannot be scheduled.

[0030] 1In uplink conditions, collisions in some
embodiments may be more 1likely due to synchronous HARQ,
and signaling errors in the L1/L2 control signaling. If
an uplink retransmission i1s known to collide with a
predefined resource, the eNB may acknowledge the
transmission, and avoid requesting retransmission. If an
eNB requests an uplink retransmission that would result in
a collision with a predefined resource, the eNB may
acknowledge the uplink transmissions from the user
equipment, even though wunsuccessful. As a result, the

user egquipment will not be asked to perform a
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predefi ned resource, the eNB nay acknow edge the

transm ssion, and avoid requesting retransm ssion. |f
w@eoosM3request s an uplink retransm ssi on t hat PGDEP2008/057755

result in a collision with a predefined resource, the

e may acknow edge the ink tr nsn133|ons fron1the .
S BHARERAE: ev@Rt houdi? unsubeeeut e first

result, the user equipnent will not be asked to
ﬁéﬁpéﬁﬁﬁéﬂéprﬁﬁsﬁl§§ﬁ§ﬁfl§ﬁ@-Fﬁéoéépﬁlﬁﬁdnbﬁ fRogded.
first transm ssion on a predefined resource may be
avoi ded. [0031] Fig. 3 is a block diagramillustrating
#00dde 300igondi gar edbtlocavaiicoueni nkl looitdesiions a node 300
bet ween dynam ¢ and seni-persistent allocations in a

comrudiucatl ab netowod Kupl inaceondareenw etanren dynamic and
enbodi nent of the present invention. The node 300

%@%ﬁu%%§s§SEbﬁ%taqu%ﬁﬂﬂ@ﬂgllH“é Snui SECOMW network, in
detern1n|ng unlt 320, a transmtting unit 330, a

%%?%81 E T gﬁ%en heofmrtf% dph esre'Hﬂ“ Pvention.

e con i gure eter
ansm fron1 ser equip S unsuccessful
@%e?onlao nﬁﬁg,E e B0 iy hectbhrngares rhit L0,
detern1ne whet her a retransmission will collide with a
geederi e P Esbutee P8fta pribdetermidfediiitaishi ¥8ibn 330,
time interval. The transmtting unit 330 nay be
ponfieggred 349 targhshemnonan dbRnowlddyeherdt t@detereniserg unit

equi pnent, rather than a request for retransm ssion,
wheéen hhe $econdndeterailnitng determine that a transmission

from user equipment was unsuccessful. The second
determining unit 320 may be configured to determine
whether a retransmission will collide with a predefined
resource for a predetermined transmission time interval.
The transmitting unit 330 may be configured to transmit an
acknowledgement to the wuser equipment, rather than
request for retransmission, when the second determining
unit 320 determines that the retransmission will collide

with the predefined resource.

[0032] Collisions may occur due to one or more of

synchronous hybrid automatic repeat request and signaling

errors 1in control signaling. First transmissions on the
predefined allocation may be prioritized over
retransmissions. The node 300 may be an eNB of the third

generation partnership project.
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unit 320 determi nes that the retransm ssion wl|
collide with the predefined resource. [0032]

wW@00Bi18336Nns may occur due to one or nore of SyPCHEP2008/857755
hybrid automatic repeat request and signaling errors
i&%gﬁntrollsignallng. First transm ssions on the ,
é finetl @l | dcatPor? may e pRi6FI t3 N Pyeft Llustrating a
retransm ssions. The node 300 may be an eNB of the
tithe dgeiver at Vord pag t net shkp cpldjiecnp0dB83]waking. dyndmsic and
a flow chart diagramillustrating a nethod for
awoiidiprg suplkienk edllldcsitdnrs shetnveencaymaim catansh network, in
sem - persistent allocations in a comruni cation
Retwetkncien wcaor dascendddi rene espodheerofettheinvention.
present invention. In certain enbodi nents, the

QHer@%E3%§n°feEB%d' Ehgg,deEh%teg E?a%&gns4 Hey Pﬁe method
executed by the node 300 of Fig. % . The net hod

i.ncl.udes, deter.nm ni,ng that a transm ssion from us
aReteR I R o ddiH LA B he ey o Fio.
retransmssiqon will collide with a predefined resource .

for ar Pedréeftg“r?#mnéactc@ﬁ%m%%ﬁeo‘ﬂmtri%@iE{%Fvaﬁ hiphsmission

and transm tting an acknow edgenent to the user o
éé@@pnﬁﬁ?r4299uﬁﬁmﬁéﬁ t Hah réa§é§€?ﬁ§fpétréﬁ§nis§?5ﬁ¥mlnlng
when it is determned that the retransm ssion wll

obklthge w t hretthe npmedefiiomedw r Bsourcdé.ideol vishors paydefined
occur due to one or nore of synchronous hybrid

adisonaicieC fepeat pequestrandesi gnadn Qi €F1@t S tiithe interval
control signaling. First

410, and transmitting an acknowledgement to the user
equipment 420, rather than requesting retransmission, when
it is determined that the retransmission will collide with
the predefined resource. Collisions may occur due to one
or more of synchronous hybrid automatic repeat request and
signaling errors in control signaling. First

transmissions on the predefined allocation may Dbe

prioritized over retransmissions.

[0034] However, since signaling errors can occur in any
event, the wuser equipment may still be requested to
perform a retransmission although it collides with the
predefined allocation. In such case, the user equipment
may prioritize first transmission on the ©predefined
allocation over retransmissions. The user equipment can

therefore be configured to prioritize first transmissions
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transm ssions on the predefined allocation may be
prioritized over retransm ssions. [0034] However,

W@ RW8asSIynal i ng errors can occur in any eventPCI/BR2008/057755
user equi pment may still be requested to performa

retransm ssion although it col]ides wth the
SPedef istl]?@d al [FFCAT oSS n suth ¢asel Ot he uSET” requested
equi pnent may prioritize first transm ssion on the
prédericHéd salPlécat i on over retransm ssions. The user
equi pment can therefore be configured to prioritize
first transm ssionson the predefined allocation over
(@0 st eth r etamens mingsidanent s, 0086 lussonmequipment may be
enbodi nents, the user equi pnent may be configured to
Roh@higtirze ret nansat ssian tetessuhiPEioh to tdheur prior to
predefined allocation. The determ nation of which
RhicOr btidati Quqr ul e 4o usg, My depend Qi pardd cular which
application or the particul ar needs of the particular
apnliGakian, he, | ol ementali on of & pLigridd Zation . ;cyiar
ul'e may be inplenented in either t user equip At
or in a node, such as an eNB, as appropriate., [0036], .
g1 263 a0 P ek o gy T sk r SO uSer  GHi ReREicular
500 configured to prioritize first transm ssions on a
pPedefrPredlal | ot | ORPARECFEEFaRRMPEsifort 1§ pitization rule
accordance with one enbodi nent of the present
maveritd o Theensed equiphemr 500ei ndadesdalpeeet viopg 10 a
unit 510, a
node, such as an eNB, as appropriate.

[0036] Fig. 5 is a block diagram illustrating user

equipment 500 configured to prioritize first transmissions

on a predefined allocation and retransmissions, in

accordance with one embodiment of the present invention.
The user eqguipment 500 includes a receiving unit 510,
determining unit 520, a prioritizing unit 530,

transmitting unit 540, a processor 550 and memory 560.

One skilled in the art will readily understand that “user

equipment” may include a cellular phone, a pager,

personal data assistant (PDA), a personal computer, or any

other device capable of performing the operations

associated with the “user equipment” as described herein.

[0037] The receiving unit 510 may be configured to receive

a request for retransmission from a node. In some
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determning unit 520, a prioritizing unit 530, a
transmtting unit 540, a processor 550 and nenory 560.

wn@sskilrt ed in the art will readily under st aneiCT/RR1008/057755
"user equipnment” may include a cellular phone, a

pager,. a persqnal data assistant (PDA) , per sqna

e tiarr s, " dh gl Treite bapaBratof Derrormmgrode 300
the operations associated with the "user equi pnent" as
dédeEitbedeRer eith. J0937] the Ftei vi ng T&APECSI0SHYy be The
configured to receive a request for retransm ssion
fedomrainode. Umitsob@enbedi fent sonfheunede twayddieettene that
node 100 or the node 300 illustrated in Figs. 1 and 3
theespeptdatel for Thetdehenirsniog upilfl 16268 maEy:-Ibea predefined
configured to determ ne that the request for

BelibaRsAbssi onTeel birdesiwitAng predef spedmakl agat t@Rfigured
The prioritizing unit 530 may be configured to

RLI OLitiize 1 ki rst kransm ssbony,00.t g predefjned, cqerined
all ocation and the retransm ssion i n accordance with a
%ﬁﬁ%kﬁ%&%@tlgg?rLgﬁ%. T%%r%rgﬁﬁgggglngi nlécé%%ééﬁ%@ b%ith a
configured to ransmit either the first transmssion

or .the retransm ssjion depending on the prioritizatjon

PG HIG bR | Th L ng UNRE BAG TRy T B | OP36 {oyb; hay be
transm ssions on the predefined allocation over o
CePraRsArssi bhs LrPRETBL of+ EReT ngheni £1530 raprang@sion or
prioritize retransm ssions over first transm ssions on

the predefisedsaldmwcdepending on the prioritization rule.

The prioritizing unit 540 may prioritize first
transmissions on the predefined allocation over
retransmissions. The prioritizing unit 540 may also

prioritize retransmissions over first transmissions on the

predefined allocation.

[0038] Fig. 6 is a flow diagram illustrating a method for
prioritizing first transmissions on a predefined
allocation and retransmissions, 1n accordance with one
embodiment of the present invention. In certain
embodiments, the operations of the method depicted in Fig.
6 may be executed by the user equipment 500 of Fig. 5.
The method includes receiving a regquest for retransmission
from a node 600, determining that the request for
retransmission collides with a predefined allocation 610,

prioritizing a first transmission on the ©predefined
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[0038] Fig. 6 is a flowdiagramillustrating a nethod
for prioritizing first transm ssions on a predefined
W@R008a3s337oNn and retransm ssions, in accor danceP@i/EP200$1¢57755
enbodi nent of the present invention. In certain
enbodi nents, the erations of the nethod ngi ted in,
ﬁir@.ocgtw b2 8xedtit ed Sy HRE LGSR Nequl prittit G with a
Fig. 5 . The nethod includes receiving a request for ,
Pétransmizedilon frdm £4oderTBbo raretier i Michgs tHaer t Hee first
request for retransm ssion collides wth a predefined
alrbocatiisen 0610,01pr i Ore¢t i zehgaashiipsionr avsmessiiowy orpn  the
t he predefinedal |l ocation and the retransm ssion in
accordance twionhh aupei 06801 zat iTre r wre o62@,izandon rule may
transmtting either the first transm ssion or the
pbetibangni;gsi o idependidigh i itde frd oridd zat @8 rupeedefined
630. The prioritization rule nmay prioritize first

%EQ%%gkgéhog%éy]f@@r&%gﬂfééfggsgll@%gié¥ﬁé%$¥ization rule

retransm ssions. The prioritization rule may al so

rioritj retransm.ssions o Lrst_ftr m sSsi_ons on..
%ﬁg'pre%é??nengfﬁgézﬁF%n. [%%gﬁ%ﬁ%ﬁl§%%g£%oveover‘ first
enbodi nent.s, Si na%jn bet ween t he _user .equi pnent and
NGAESTSGER °4S eNBt ﬁa%ﬁ%i@ rOGH QE&PSEFPQ e control
channel s. For exanple, the L1/ L2 control channels may

be used, since user equipnent may nonitor L1/L2

(ol Tharmie sabaver derbedineensi f ysigossiile between the
al I ocati ons when downlink reception is enabl ed.

user equipment and node, such as eNB, may occur on

appropriate control channels. For example, the L1/L2
control channels may be used, since user equipment may
monitor L1/L2 control channels in order to identify

possible allocations when downlink reception is enabled.

[0040] One having ordinary skill in the art will readily
understand that the invention as discussed above may be
practiced with steps in a different order, and/or with
hardware elements in configurations which are different
than those which are disclosed. Therefore, although the
invention has been described based upon these preferred
embodiments, it would be apparent to those of skill in the
art that certain modifications, variations, and
alternative constructions would be apparent, while
remaining within the spirit and scope of the invention.

In order to determine the metes and bounds of the
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[0040] One having ordinary skill in the art wll

readi |y understand that the invention as di scussed
W@bwsas33ey be practiced with steps in a differRCI/EP2008/057755

order, and/or with hardware el enments in configurations

whi ch d t th t whi di I d
Bt rg, bR Ene re e e S e Fptagto  the

based upon _these preferred enbodi nents, it would be
aPppareRc £o2tR6se of skill in the art that certain

nodi fications, variations, and alternative

constructions woul d be apparent, while remaining

WeHiln the spbriltl &rd scope ohatheecifreventdeconchtcugiaer this
to determ ne the netes and bounds of theinvention,

sherefraret ibef erenee sheid,d herdmdeydo, the appengdedlanguage
clains. [0041] It should be noted that reference

bheeughout ithis spegi fiaatigon H@mie§é§£§§esaQMﬁﬁt§S§§ntages
or S|n1lar | anguage does not inply that all of the

f-gatu %1ﬁ%%nfggﬁﬁ£ &eﬁa£gakhga r%%en%mﬂﬁQ%% tﬁ1§ﬁﬁhld be

resen ion s e or
enbodlnent of the inventi

PET G g 0% Ho 1k L?HIE%OGE%SR%V t%@%gg?‘égﬁEﬂ%?st JBather,

to nean that a specific feature, advantage, or
CRECHEOE! | SEIfeTdSSEri bed FRScohRBELFBA wPRER apdvantages is
embodi ment is included in at |east one enbodi nent of
uheleppéoent tonvesin obhaThas spdicsdussifomtofre,headvantage, or
features and advantages, and simlar | anguage,
theaugheuti stthics described in connection with an embodiment
is included in at least one embodiment of the present
invention. Thus, discussion of the features and
advantages, and similar language, throughout this

specification may, but do not necessarily, refer to the

same embodiment.

[0042] Furthermore, the described features, advantages,
and characteristics of the invention may be combined in
any suitable manner in one or more embodiments. One
skilled in the relevant art will recognize that the
invention can be practiced without one or more of the
specific features or advantages of a particular
embodiment. In other instances, additional features and
advantages may be recognized in certain embodiments that

may not be present in all embodiments of the invention.
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speci fication may, but do not necessarily, refer to
t he sane enbodi nent. [0042] Furthernore, the described
WO 2@B0sB32 advant ages, and characteristics of PEEEP2008/057755
i nvention may be conbined in any suitable manner in
g&sc%éﬁﬁpre enbodi ments. One skilled in the rel evant
‘recogni ze that the invention can be practiced
wi t hout one or nore of the specific features or
advanfa§esher . a CREPLILSHR&r enbodi ment. In ot her
i nstances, additional features and advantages may be
r ecogiiezed vilpac er traineerb ddirmerts anisatl sgapnndtr e user
present in all enbodi ments of the invention. WE CLAI M
tquiAmert-hddr eoppedsitegninedeitviangma sseguestinkEorinterval
retransm ssion fromuser equi pnent for a predeterm ned
tihaRs Fosshen chitA®nl AkekMalk ;i N a conmuni cati on network;
determi ning whether a collision risk exists between

the relransms$L,onHaRdeanat ke 1438 M§$ioR durisngthecn

predetermned tinme interval; and ignoring the

6L 309503 EIERL, WIen Lhe el e e olLsion:

| oad in the conmmunication network is sufficiently high
PHE%GFSFPéH§ﬁi§§W8n18£ﬁ68€qbea§9heduled. y e

ignoring the retransmission request when the

determined collision risk exists.

2. The method of claim 1, wherein a load in the
communication network is sufficiently high that

retransmission cannot be scheduled.

3. An apparatus, comprising:

a receiving unit configured to receive a request for
retransmission from user equipment for a predetermined
transmission time interval in a communication network;

a determining unit configured to determine whether a
collision risk exists between the retransmission and
another transmission during the predetermined time
interval; and

an ignoring unit configured to ignore the
retransmission request when the determining unit

determines that the collision risk exists.
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3 . An apparatus, conprising: a receiving unit
configured to receive a request for retransm ssion

wo e@aissser equi pnent for a predeterm ned transPOBBP29AS/057755
time interval in a comunication network; a
determining unit configured to determ ne whether a
collision risk exists between the retransm ssion and
anot her transm ssion during the predeternined tine
iint er val; 2@RArak UisgRdr icAg 1onict @gﬁﬁﬁg@rédlpédi@ﬁoﬁée
the retransm ssion request when the determ ning unit
derammiines iohanetthe réolilsi sivdh iciisktdyi Stighd thaThéhe
apparatus of claim3 , wherein a load in the
copaurpitcat icannoet wohlk dug es ukftirenentilsy ibingh t hat t he
apparatus cannot schedule retransm ssion. 5 . The
apparatus of claim3 , wherein the apparatus conprises
an enhanced node B of the third generation partnership

@noje%%e %ppa%a%%@p%%e%lgﬁ%g@@”M%@Q%qEGQh%na? aratus
conput er -readabl e nedi um the program contro Plng a

%%%%%% oL L3 RGHLLALM.A RLOCESS %%% R13¢8S¥eneration
conprising: receiving a request for retfansm sSion
fromuser .equi pnment for a predeterm ned transm ssion
P@ﬁ%n@ﬁﬁgﬁPaPrPHegtconnunication networ k; det er ni ni ng
whet her a collision risk exists between

6. A computer program embodied on a computer-readable
medium, the program controlling a processor to perform a
process, the process comprising:

receiving a request for retransmission from user
equipment for a predetermined transmission time interval
in a communication network;

determining whether a collision risk exists between
the retransmission and another transmission during the
predetermined time interval; and

ignoring the retransmission request when the

determined collision risk exists.

7. The computer program of claim 6, wherein a load in
the communication network is sufficiently high that

retransmission cannot be scheduled.

3. An apparatus, comprising:
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the retransm ssion and anot her transm ssion during the
predetermned tine interval; and ignoring the

WO 2a08assm ssi on request when the deternm ned coPCT/BP29A8/057755
risk exists. 7 . The conputer programof claimé ,
wherein a.load in _the conmuni cation network %gr

suf fi CPERETy “Hi G oPRat OFet PairsiEsi 6n “EaMRGE

schedul ed. 8 . An apparatus, conprising:receiving
ﬁ@éﬁ@nﬁﬁﬂsﬁéééléﬁﬁ@-&Sﬁéq@8§ﬂpmﬁptréPFaﬁsﬁF§§ﬁéﬁrﬂﬂéﬁﬁ
user equi pnment for a predeterm ned transm ssion tine
itrreesvals silena té orminiteatviedn 1netwerknugecetroni ng tmeans

for determ ning whether a collision risk exists

bet weelr teheinéhpanseringsifomr aedcamithher thaendeirssi apllision
during the predetermned tine interval; and ignoring

reans ckak tisgperiegnt heer Qb&@@@l@m&%ls@@nr egueshonnen the
determined collision risk exists. 9 . A nethod,

COIPLhS SRY 5 ndeLEN MgNiAG thalcd Lhansn %%'m%n 1%%%%%%“ and

equi pnent was unsuccessful determ ni ng whether a

retransgission il coll ide vith a.er efelinedresource

for a rmne ransm ssion time erva

transmtt acknowl edgenen to the r e ment ,
FLomer hne, Pl e AR 1§ 8 b rb’%% gguer

9. A method, comprising:

determining that a transmission from user equipment
was unsuccessful;

determining whether a retransmission will collide
with a predefined resource for a predetermined
transmission time interval; and

transmitting an acknowledgement to the user equipment,
rather than requesting retransmission, when it is
determined that the retransmission will collide with the

predefined resource.
10. The method of claim 9, wherein collisions occur due

to one or more of synchronous hybrid automatic repeat

request and signaling errors in control signaling.

_24_



determined that the retransmssion will collide with

the predefined resource. 10. The nethod of claim9 ,
wok@sasIz7rol | i si ons occur due to one or nore OPCT/EP2008/057755

synchronous hybrid autonatic repeat request and

naling errors in ontr I nal.i ng he net.hod
SO ot g GRE pil LA D PR Do Fa ton teRan Btons on
predeflned al l ocation are prioritized over
Cefr BisArddneAs 2l lpgatARnappsr R4S 1E67pA SVRY: a
first determning unit configure to determne that a
trearsmisggisen ofysom user equi pnment was unsuccessful ; a
second determining unit configured to determ ne
whet her a retransmission will collide with a
predefined resource for a predetermned transm ssion
time interval; and a transmtting unit configured to
transmt an acknow edgenent to the user equipnent,
rather than a request for retransm ssion, when the
second deternining unit determ nes that the

retrangm ssi ol II| e _ wW.th the predefined
ggéouggea%%g g’aﬁ%a at%s ot claim12, mhereln

coIIisigns occur due to one.or nore of s Efonou n
hybri & Gt Ghatice SFEpEdL I E4dds £ORd 98 gn |o §Lerfors that
in control signaling. 14. The apparatus of claim12,
WhérFengfispden from user equipment was unsuccessful;

a second determining unit configured to determine
whether a retransmission will collide with a predefined
resource for a predetermined transmission time interval;
and

a transmitting unit configured to transmit an
acknowledgement to the user equipment, rather than a
request for retransmission, when the second determining
unit determines that the retransmission will collide with

the predefined resource.

13. The apparatus of claim 12, wherein collisions occur
due to one or more of synchronous hybrid automatic repeat

request and signaling errors in control signaling.

14. The apparatus of claim 12, wherein first
transmissions on the predefined allocation are prioritized

over retransmissions.
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transm ssions on the predefined allocation are

prioritized over retransm ssions.15. The apparatus of
W@L@BMN5B22 wherein the apparatus conpri ses an RCITEP2IE’I057755

node B of the third generation partnership project.

16. A conputer program enbodi ed on a conputer-readabl e

medi um the program controlling a processor to perform

a process, the process conprising: determning that a

ttPans ASs POR 2 PGMEUSEr CéGupient "&s ShRs ECesspParatus

determ ning whether a retransmssion will collide wth

aopredekisned ecatonced fodeaBprdédéher hned vearsritsonon

time interval; and transmtting an acknow edgenent to

the tusersheguicprgertt .r at her than requesting

retransm ssion, when it is determ ned that the

retransmssion will collide with the predefined

resource. 17. The conputer program of claim 16,

W%Qre%nc%%bbk%koﬂ§o%9%%re%%%dﬁ%do%% %rc%%b%t%&—readable

synchronous hybrid automatic repeat request and

ignalin reors i ral, ;signal i ng. ... Th

TS e ChPob TR el GPAHCIa  ingr BEACFTPSE o perform 2

transm ssions on the predefined allocation are

Bric6ricti z@%eoi[?éro CFECr aNSHi"sSi'Ofs. 19. An appar at us,

conprising: first determ ning neans for determ ning
t hat getermining that a transmission from user equipment

was unsuccessful;

determining whether a retransmission will collide
with a predefined resource for a predetermined
transmission time interval; and

transmitting an acknowledgement to the user equipment,
rather than requesting retransmission, when it is
determined that the retransmission will collide with the

predefined resource.

17. The computer program of claim 16, wherein collisions
occur due to one or more of synchronous hybrid automatic

repeat request and signaling errors in control signaling.
18. The computer program of claim 16, wherein first

transmissions on the predefined allocation are prioritized

over retransmissions.
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transm ssion from user equi pnent was unsuccessful;
second determ ning neans for determ ni ng whet her a

WO 2qosassm ssion will collide with a predefi nedPCEBP2OYES7755
for a predetermined transnission time interval; and

ﬁ ans ttin%_ngans for transmtting an acknomﬂedgenent
d 't hePudEP¢q Forent’"Pratiéf ‘t han requesting
retransn1SS|on when it is determ ned that the

et r adRiSEs O6H SN 1861 Feas Swittr ﬁﬁéeﬁﬁé@épﬁné@at a
resource. 20. A nethod, conprising: receiving a
méaﬁégﬂSSépnréﬂp@nyﬁegsE@wipm@wwaWﬂ@d@pS@@p@ﬁﬁﬁwﬂng
that the request for retransmi ssion collides with a

pr edekieneddaldeaeatiiaingpmieanist ifzirngea cfriiisting whether a
transm ssion on the predefined allocation and the

reth-anshisslien kwA 1aceendanee withh aa pReldeffiihiegate@burce for
rule; and transmtting either the first transm ssion

ar EQ%eE%E%ﬁ%%@‘%%b%@mQ%@§%ﬁ'@Qm%nth%IQYHOF'EHZat'On
rufe. 21. The net hod of claim20, wherein the

prl ori tl %?sgnll% | %e%r IS flotrl % Sd fl r%l;ut rag%m ssions on

t he preée |ne Ioca i"on "over FansmossSi ons. 22. The
of, claim erein the r|or|t|zah|on ul e

EF&SPW9€?8§m?8Fr£HS §siUGRS GRrPIFFSY CPARSH & a8ns

on the predefined allocation. 23. An apparatus,
é@ﬂﬁ@§§pﬁ@ retransmission, when it is determined that the

retransmission will collide with the predefined resource.

20. A method, comprising:

receiving a request for retransmission from a node;

determining that the request for retransmission
collides with a predefined allocation;

prioritizing a first transmission on the predefined
allocation and the retransmission in accordance with a
prioritization rule; and

transmitting either the first transmission or the

retransmission depending on the prioritization rule.
21. The method of claim 20, wherein the prioritization

rule prioritizes first transmissions on the predefined

allocation over retransmissions.
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a receiving unit configured to receive a request for
retransm ssion froma node; a determ ning unit
w@owBisired to determne that the request for PCT/EP2008/057755
retransm ssion collides with a predefined allocation;
rioritizing, unit configured to prioritize a first
PPansiSsTEH6H Phe CaPdder Pned "SPFoattsn cana thig<ation
retransm ssion in accordance with a prioritization
e, PaRQTa tLEas Rt EPRGTGFISE C8SnPIVGHT éd T66 Cransmiesions
either the first transm ssion or the retransm ssion
depehei ivgeok fithedpeildoiceitzati-on rul e. 24. The
apparatus of claim 23, wherein the prioritizing unit
is configured to prioritize first transm ssions on the
predefined allocation over retransm ssions. 25. The

appar ahuspghrelaisn 23mpwhereign the prioritizing unit
is configured to prioritize retransm ssions over first

transgi%%b%@%i%@_h%gtp%%g%ﬁbﬁ%%daEbOQQEEQQezg'rgaﬁest for
apparatus of claim 23, wheréein the apparatus conprises

%%%Ea?%%ﬁ%@%&%‘f%%‘ A canput er program enbodi ed on a
conput’é

m . .
r-readable HE&IUHI the program controlling a
processor to performa pro

c%ss, tgstprocess . £ th
conpr PsiRGETFeCel Vi NG'E FEGULESETEor Pt Fafdhitesi 612 <
froma node; o . . .
request for retransmission collides with a predefined
allocation;

prioritizing unit configured to prioritize a first
transmission on the predefined allocation and the
retransmission in accordance with a prioritization rule;
and

a transmitting unit configured to transmit either the

first transmission or the retransmission depending on the

prioritization rule.

24. The apparatus of claim 23, wherein the prioritizing
unit is configured to prioritize first transmissions on

the predefined allocation over retransmissions.
25. The apparatus of claim 23, wherein the prioritizing

unit is configured to prioritize retransmissions over

first transmissions on the predefined allocation.
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determining that the request for retransm ssion

collides wth a predefined allocation; prioritizing a
WO Reogt1s3ransni ssi on on the predefined al | ocat i PCI/EPZH08/057755

the retransm ssion in accordance with a prioritization

rul e; and transmtting either the first ansm Ssi

G- hd B R eFRAC TS GnGapaardg SHECROErer PRPRAALDS

rule. 28. The nethod of claim 27, mhereln t he

FPMBEiteatisen PAVEPPERGri ti zes first transni ssions on

t he predefined allocation over retransm ssions. 29.

The nmethod of claim 27, wherein the prioritization

rule prioritizes retransm ssions over first

trians@ ssimpns ean pirbe rpme debionied dalbhoeatiooputd3@-rAadable

apparatus, conprising: receiving nmeans for receiving a

request, ok pebbaaamcssienliiem a pedecdeber FonbRgform a

nmeans for determning that the request for

et @g%w1§%|o%r%gbg%d%%ﬁyrlglg predefined allocation;
prioritizing means for pr|0r|t| zing a first

trans”b%%HVln%”ILQEg@ggg flned al a%%%ﬂé%l.gn%ro%ea node;

retrafsm ssio ance W th-a pri-oritizat
rul e; and transm s for transn1tt|n% ei t her

t
the fdﬁgﬁrﬁﬁ§ﬁ§ﬁ|§§a6ntg% Fﬁ@UFéFr§ﬁ§nF§§F8H depénding

on the . . .
collides with a predefined allocation;

prioritizing a first transmission on the predefined
allocation and the retransmission in accordance with a
prioritization rule; and

transmitting either the first transmission or the

retransmission depending on the prioritization rule.

28. The method of claim 27, wherein the prioritization
rule prioritizes first transmissions on the predefined

allocation over retransmissions.

29. The method of claim 27, wherein the prioritization
rule prioritizes retransmissions over first transmissions

on the predefined allocation.

30. An apparatus, comprising:
receiving means for receiving a request for

retransmission from a node;
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prioritization rule.

WO 2008/155372 PCT/EP2008/057755

determining means for determining that the request
for retransmission collides with a predefined allocation;

prioritizing means for prioritizing a first
transmission on the predefined allocation and the
retransmission in accordance with a prioritization rule;
and

transmitting means for transmitting either the first
transmission or the retransmission depending on the

prioritization rule.



