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BACKGROUND OF THE INVENTION:

Field of the Invention:

[0001] The ©present invention relates generally to
communication networks. More specifically, the present
invention relates to apparatuses, systems 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
equipment 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
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L1/L2, in or ind po ent i ons during
downl i nk recgggnghissions% such as a first hybrid automatic repeat

request (HARQ) error control to user equipment.
Retransmissions can be explicitly signaled wvia L1/L2
control channels. If the user equipment cannot identify
its cell radio network temporary identifier (C—-RNTI) on
the control channels in the sub-frames where the user
equipment has been pre-assigned resources, a downlink
transmission according to a predefined allocation is
assumed. The wuser equipment, therefore, can sometimes
perform blind decoding of the predefined resources.
Otherwise, in the sub-frames where the 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 the
transmission time interval, and user equipment 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 via 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 1is governed by discontinuous reception (DRX).
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performs decoding of the predefined PRBs according to the

predefined MCS. Otherwise, in sub-frames where the user
equipment has been pre-assigned resources, if 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 equipment
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) .
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transmission and resources allocated for retransmission.
A “collision” occurs when two transmissions are supposed
to take place in the same TTI - one following the dynamic
allocation and the other following the predefined
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] 1In 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
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[0008] 1In another embodiment, an apparatus may include 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 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 zrisk 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 equipment was

unsuccessful, determining whether a retransmission will
collide with a predefined resource for a predetermined

ftransmission Time interval, and transmitting an



; 0007;1n onea det hod ma y Inc olel 001 :r34 a 00'01230'0.10orSt 3: a
n3-3:333: 3 ffm fncHt b-33i 3eh nat wof a, del ocfimlino i, 31-nblier a-

LUt heca. transm ssion during the predetermned tine intervaly and
ignoring the retransm ssion repdest when the determ ned collision
risk exists. En sone enbodi nents, a load. in the conmunication

net wor k may nuf, y hi nn t an ann

sdhedni ed. 9%%& Pni%ﬁ%éﬁ&{t CB(;d| tﬁg%t rug%!ra 2 ?ﬁ?{{(@n{-} ?%5?‘ than
reoex. vLng UQ &u899¥ uES%&insdg%gk%ﬁeghe%nq%tJEPQkﬁ%hr%g%gl%ta%n he

froui nser equ pnen or a transmssicin tine erva

in a comunicatio Sﬂ{lé Ornk,Wlal deé i nv%tbg[]%ﬁe ﬁ&%‘%&eqﬂ 2% 10 QLSS

det er m ne whether a co si on r|s eX|ets wee & ret rans
and transm SI r| n redet erm nnd. nt erval
and an i gnoriAg Unit ec"?[’ Opmef# cgi:otl?o *i-gnor é“the’ C<]s-“1trnnsn1 SRS ©F

t Men d. SUE: r t det t hat, khe_ col
L9251 9.1 R°5 129PE " ory At et €. St e gl stan e

nr: d: wor kbe' suff ciently hinb that the appdratus .cannnt schedul e

ret rankmsni mi-91' %%?ta?%rcé{"hbojd? ment'ss* a]‘n %%p%‘éfaéﬁ‘gs may a‘hertam
enhanced nede r the third gene.ration partnershl p

det er ni ni ng FWEPgém??%%sm §§|rgﬁ f rom ¥ 3EY L8g ] prEht %&

&M . cami ni ng \f/n nii a rnti ansmism on will coI lide :: pr pdef i nec
resource for “a Cranhsii S5 on urel i r i ervdsiver Lt dennise 8n

ect.
predefined

[0010] In still another embodiment, an apparatus may
include a first determining unit configured to determine
that a transmission 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. 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
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and transmitting either the first transmission or the
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] 1In yet another embodiment, an apparatus may include
a receiving wunit 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 zrule, and a transmitting unit
configured to transmit either the first transmission or

the retransmission depending on the prioritization rule.
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embodiments, the apparatus may be user equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

[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 Dby 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.
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i n accoreance with one enbodi nent of the present invention, N41613 is

a block iiagr=illustrating a node .
[00 Fig. 37 is a block diagram illustrating a node

configured to avoid uplink collisions between dynamic and
semi-persistent allocations in a communication network, in

accordance with one embodiment of the present invention.

[0017] Fig. 4 is a flow chart diagram illustrating a
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 Dblock diagram illustrating wuser
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, in

embodiment of the present invention.

DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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detailed description of the embodiments of an apparatus,

system, and method of the present invention, as
represented in the attached figures, 1is not intended to
limit the scope of the invention as claimed, but is merely

representative of selected embodiments of the invention.

[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.
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first HARQ transmission, and resources allocated for a
retransmission. Certain embodiments are directed to
avoiding collisions that can occur when two transmissions
are intended to take place during a same transmission time
interval. In particular, some embodiments are directed to
avoiding collisions between a dynamic allocation and a

predefined allocation.

[0023] sSince 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 1load 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
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140 and memory 150. One skilled in the art will recognize

that the ™“node” 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 Dbe 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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ooliimon ::is] exints between the retransni ssion and anot he
transm ssi on duangfgge predet eni.t ned ti interv The

i

, nori ng.
1 130. oy DGO Gur 2y TS e VI et aroh-baT o, Hadueatiots
when t he detgk%jningtgnit 20 det et.m nes that %he C :
A load M tn ni-€&t F 8h™ Aator K ey Be “SOFFFEi 6hTT Y HT GhoT hat™ tife
node 100 cannot so: het:id@ netiansm ssion, The ngde 1. 00 may be .an eNB
the third geggféﬁpﬁﬁﬁﬁﬁ?W&%ﬁﬁiﬁﬁ“ﬁrd?gﬁFya houlﬁhﬁ3E9norln unit o 1
nG_1(i:C)r.:1; r. nar%%thet rd:Liana...l. featulLes descrabed in
this spgci f THAYdORE h&ave géﬁegré§bnf%ﬂoﬂ% GAFt s TP Vder PR noretest
particul arly enphasinc their inplenmentation _indomendonce. FOK
examie, a uﬂﬁ@nnaﬁjﬁ% i#hﬁ%ﬁﬂ%ﬁﬁ@&. A& nardw. S5 EEEG t Fedpr the

sico custoci very large scale integration (VLSI) circuits or chigs;
transistors, TOPRER  df 5¢F et 'Eorponent's, "9¢Uni't”. a§ afegmpetcation

| mpl enent ed i n progi anmabl e hardwat e devices sncii ds ficio
pi 0g. mut mai i C'FOLEFCAGYpPot tHandabret by tyyh that the node 100 cannot

schedule retransmission. The node 100 may be an eNB of

the third generation partnership project.

[0026] It should be noted that many of the functional
features described in this specification have Dbeen
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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%ﬁgg%gon.

and achieve the stated purpose for the unit. Units may be
stored on a computer-readable medium, which may be, for
instance, a hard disk drive, flash device, random access
memory (RAM), tape, or any 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

methoed for avoiding downlink collisions between dynamic
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network, in accordance with one enbbdi nent of the present
invention.ln certain enbodi nents, the operations of. the method
epicted inFig, 2 may be execwed by the node in

The net hod includes receiving a request for retransm ssion 200 from
user equi pment for a predetem hed transaaission tine interval in a
conmmani cati hn nr&et\é\%)r k,_det ermdni ng whet her, o collisiaon tisk exi

St.s.
em €YSLS ations 1Il ) mmunicgtion
210 between the r ran§%155|on and and?%er transm ssi on auri ng ?%e

predetermned tine interval, the retransm ssion request when t he
et er i ned colTOrbn. *Fi SkoREPEISe ThaA THe: HE LB o (OH ret st i
may be sufficiently high_thbh retransm ssion c.annot be. schedul ed-
NN nopt 1t 11 PR AP VA BiHGarheRT oy e 3T S TARETS die b
synchronous HARD, arad.sig.nali ehr:fl..s in the L1/1. cont r ol

ST qnal i ng. - al SBErnR Rt EE R ant ahfgar £ oBeY SSRNBICTETEA iRE HTdE 00
pr edef i nedt be eNBacknow edge the transm.l;t1Mon, and avoid
requesting. &t Kt'Nhai i'% ¢ SGTOR (440 - g4°+Ving @ request for
Ketitt,inasHt.atiaaoLIa,tan .%h aﬁytedednedaseat%o,tne CcNrzc ,
eT.:itaaet:t, € "68aR F5J0tact? 1197 X §Hasit  '68k" Tof @ predetermined

transmission time interval in a communication network,
determining whether a collision risk exists 210 between
the retransmission and another transmission during the
predetermined time interval, and ignoring the
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 likely due to synchronous HARQ,
and signaling errors in the L1/L2 control signaling. If
an uplink retransmission is 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 unsuccessful. As a result, the

user equipment will not be asked to perform a

_..15_
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KOSC. ULGO way be avoi ded. 003.11Fj.im 3a block dia.ra illustrating a
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riror detbrmadd.eRiLs o310, 2 gedtnod. detersping onit 320 ai.or

tranewitting nnit T bcessor ewcory- 350

det bf | ai ni ng onif %ylgﬁyo&ag congi-careb. Lo, def er _%%rgbgggggn ;

trabsnBael co na user aq aI nt was ansSuecessi

deterwl n4nq nnl:: 420 may be aonl ngbr eddet er ml ne whet her o]

3: etrans4ii ssj WI|| ceII dewa dt hoed reaour ce
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col I de vath e PF&ﬁéaame%ﬂO%aM&&r 2 Comnin SEHET HEBuSLR,  in

accordance with one embodiment of the present invention.
The node 300 includes a first determining unit 310, a
second determining unit 320, a transmitting unit 330, a
processor 340 and memory 350. The first determining unit
310 may be configured to determine that a transmission
from user equipment was unsuccessful. The second
determining wunit 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 user equipment, rather than a
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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eecuted by. the node 300 of Fig. , The netned includes (tE iTrt:L
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predefined r €§8ur E68TFoF 5D eHet ¥ NEd tYeAsAPESFALCTF 1 it eFon/al 1o
410, and ttansmitiny an acknow edge: pent to the naer equi pment. 420,
ra.t.: Teer tRARCFEqUESt iMglr SPFarfdhossi6RT WherFia B detter pdvHieidton -
that the retrensmssicn will collide with the predefined. resoureea
Col | i sona pay“ecéfrFtaue tTUusite "6 tior etBF syRftoneds Rybrilge method
automati c repeat regneat and signaling enr<l:. r in ;:31-01. _

si enal i no, trﬁj@rﬁ’érﬁﬁt@gl 6hef bht he Preds iTTed arrfobdt Fon have b @ idy Fig-
all ocation ove retppu-dmaineritpu:.. Th@puipeerd ean o
onpr edef i nedal-l ocﬁg?oﬁﬁépﬂegﬁ@ﬂ@xﬁsr etrtansiénr ondati 03513 pstibnel on
anbodi mecrc, rhe utet appintsacia nay ha contisurad to prlorita;za
retransm sii oo uéear gﬁqkﬁmqu was unsuccessful 400, determining

whether a retransmission will collide with a predefined
resource for a predetermined transmission time interval
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 user 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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noda, such aa an eNS, aa appropriate, 10036Fig,r3 is a. O ock diagram
illustrating user %guiprrent [ ..to pr oritice tlrst

(geu Jc tic:T.:tot

transm nsi on§"uh a“predef {hed ai'i%tahl 6n & “r 8t r ant a7 Faul cusSauested
equi pxmiit .. COO Thc.lucw.:s a receiving
nnir 510, a CGiCAPAFHpSTh?ta. prioti.ticing unit 530, a transnitting
unit AU, a tnroceacor aaU and nenory tjm . One salliedtna art wll
raadiiy under&@asﬂo t hat duner acm pnments may inciuda a cal:lila,’
nhona, t nswar | Secl™ péRAti L3 MeRbAdi NEft sUSEhe HUHE Ry bB2Y hee
node 100 or the node 300 illatrameg in Figs. | and. 3, reepectiv. The
det er ni ni ng &RFE1020°fmyCherésht Fytt et L Hdt ernioe ohat® the Hediest®
for Ktragsm esign ccelidee wtn a predef, | ned , , The
prioritizi ngtREnLP 530 ey bel cortigur-ed t'H%r PBFPETZeP ¢ r € ty¥his
sma. ssion on tile p:oe dei ned al onet .5 o0 o and the retran ss
ran rn :Lodeﬁgﬁgﬁééi@pt}@p rule to use may depend omh@ Pparticular

t.ranom LLil oo unit 040 ipey be con:tic:hired to tLansmt. either the
tent transn $$Pgacegion or the particular needs of the particular

application. The implementation of a prioritization rule
may be implemented in either the user equipment or in a

node, such as an eNB, as appropriate.

[0036] Fig. 5 is a block diagram illustrating wuser
equipment 500 configured to prioritize first transmissions
on a predefined allocation and retransmissions, in
accordance with one embodiment of the present invention.
The user equipment 500 includes a receiving unit 510, a
determining unit 520, a prioritizing unit 530, a
transmitting unit 540, a processor 550 and memory 560.
One skilled in the art will readily understand that “user
equipment” may 1include a cellular phone, a pager, a
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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the request for retransmission collides with a predefined
allocation. The prioritizing unit 530 may be configured
to prioritize a first transmission on the predefined
allocation and the retransmission in accordance with a
prioritization rule. The transmitting unit 540 may be
configured to transmit either the first transmission or

the retransmission depending 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, in 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 request 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



mayal soprictifizeretransm ssion' soverfirst transm ssions on the
prederi ned al Locetach, 00391Tr the. aboven cir oresigrialing between
tbe 1.3.3ep.rment. and node::suese'rna, my ora...uf on iate
control channels. For exanple p the ig/L2 maintnii. channels may be
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prioritization rule 630. The prioritization rule may
prioritize first transmissions on the predefined
allocation over retransmissions. The prioritization rule
may also prioritize retransmissions over first

transmissions on the predefined allocation.

[0039] In the above embodiments, signaling between the
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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ai t eendhi ve defermne fne nmetes and bo@ds pi the invention,
thetejhre, fetlerence should be nmad::: to the 100411IL shoul d be.
noted that reference throughout thlta specification to features,
advant agea, or sha.ilar lanqu.age dnes x).ot a.:.4)1ly tn.at aJ l.cif
th.e featun=r,-.:advanfages that may be realized with the present

i nvention Sruyyﬁgnggogr aéhéréf% %ny %éf@%é%é%JtPF g&ft ) mangttgf the

t heRat het, | anguage referring t0't heen aresan van ages

under st ood t%_n%aged % a spe0|f|c feature: advantage: or
characteristi’¢ riescribed in connection with an enbodi ment J -
included In at | east one enbodi nent of the preaent |nvent|on Thus,

di : SCUSSI On f re d adva ages acht ah n q$gt.
t hr onhuut thlléo‘élgecl tlcurf ‘glﬁfl:}ﬁ%/ n?ﬁﬁ f tr'ﬁ %%esrbﬁei |1§/hr er{Jnse
same embc2di nent,, 10042, ,ap0 charaot et frats 0kt NEMUSHL] On 5 imle
cormhn: hed. i wPeC ca s, a ages, anguage
does not imply that all of the features and advantages
that may be realized with the present invention should be
or are in any single embodiment of the invention. Rather,
language referring to the features and advantages 1is
understood to mean that a specific feature, advantage, or
characteristic 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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any suitable mannel in. one ar 3f.=: e:fboda.nmenfa.Uhe kliied in the
releuant art aikltnat tne inentH On.he :.:u.:ah..tH..ed w i Hnahu::
one or note nf tne i:),,c;j0000.c " fl ol

ec. ?1lc, ri CHHn: -.3tc/orzot.oc. WE CLAIM 1. A nmethod for

schedul i ng transm ssi ons upon col lision between sem - persi stent

al | ocat i dynam c aiiocation in radio access network,

conpri si‘&g eiving a request for retransmi ssion froma node;
determ ning that the request for retransmssion collides with a
predefined aliocation; prioritizing a first transm ssion on the

predef i nedi.al hewad fo@@eheamﬁmgttﬂaﬁsmglsmah 28li96h bdwaGTRAABBERIM: hilbcation
prlorltla@atlon rul e; an transmtting either the first transni ssion

or the r&f S4PRnS §'§°6W”déf?@ﬁ(ﬂ°ﬁ%ssd‘ﬁt‘"toﬁécﬂf‘m§mtl zation rule. 2.
The met hockesifiing badqued, fomamemrssbhaomra nwetl zation rule prioritizes
first tra | ORS00 redefi ned catlon_ ov ansm ssi ons.
S. The rre?%g?(ﬁo?g ?‘nrefue el el "’Ws'f‘ﬁﬂorb? Q'EFFW L apie 3%“"?3@[5 °BHBri ti zes
retransmn g&irgring ca/érst fliangissipmmenites peddinet dilheatipn exhef thae@transmission in
al | ocat i QRerdance with a prioritization rule: and

transmitting either the first transmission or the retransmission depending on the prioritization
rule.

2. The method of claim 1, wherein the prioritization rule prioritizes first transmissions on the

predefined allocation over retransmissions.

3. The method of claim 1, wherein the prioritization rule prioritizes retransmissions over first

transmissions on the predefined allocation.

4. An apparatus for scheduling transmissions upon collision between semi-persistent

allocation and dynamic allocation in radio access network, comprising:

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;

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.
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4. An apparatus for scheduling transm ssions upon collision between
sem - persistent allocation and dynam c anocation in radi o access
network, conprising: a receiving unit configured to receive a request
for retransm ssion froma node; a determning unit configured to
determ ne that the request for retransmi ssion collides with a

pr edef i ned. ahé ap@kdtNof claiP @i Whdrbih ZhdGioktidg W@ dpugeed toriprtRrfirdti ze a
first transm ssion on the predefined allocation and the

r et r ansnfZEINGHONHOHEE fredatinss atpaaionnovss eI YTs¥ N onsul e; and  a
transmtting unit configured to transmt either the first

transm ssion or the retransm ssion depending on the prioritization
rule. 5. The apparatus of clain-i 4, wherein the prioritizing unit
i s confi guPethetapppraiusrof tlaires, fihesdin theansitizegiuohs configuhnesl tppechif-kned

al l ocation over.retraqs 1 SSi ans. 6. The Paratus of claim4,
wheroi n CHEVSITSIEET iR aRioTars eB e werdae doper i i ze

retransm ssions over first transm ssions on the predefined

al | ocati on. 7. The apparatus of claim4, wherein the apparatus
conprises user equipnent. 8. A conputer-readabl e nedi um

conpri si ng ’altsorqpatedss g rletr 4mheran thecihearalus sgmprissasaerssitionentipon

col lision between sem -persistent allocation and dynam ¢ avocation in
radi o access network, the conputer programcontrolling a processor to
performa process, the process conprising: receiving a request for

r et r ansmi s$i drofmpea-@adridemedidatcempiisinghg corhiattertihegrara ofoeshedding
retransnissiaon.colli deﬁ.with a predefined allocatiop; prioritizing a
First tr SR STSAPEh e RSt REPSP P GRGPIOR AR Pfgme alocation iiradlo
r et r ansnmasssemeiwrriado® redapcter wrdghana cpntraiingt @ patcessor rtallpetforand process, the
transm ttjRgsd bhﬂﬁ&n&he first transm ssion or the retransm ssion

depending on the prioritization rule.
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.

9. The computer-readable medium of claim 8, wherein the prioritization rule prioritizes first

transmissions on the predefined allocation over retransmissions.

10. The computer-readable medium of claim 8, wherein the prioritization rule prioritizes

retransmissions over first transmissions on the predefined allocation.

11. An apparatus for scheduling transmissions upon collision between semi-persistent
allocation and dynamic allocation in radio access network, comprising:

receiving means for receiving a request for retransmission from a node;

determining means for determining that the request for retransmission collides with a

predefined allocation;
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g. The conputer-readabl e nedium of claim8, wherein the
prioritization rule prioritizes first transm ssions on the predefined
al bcati on over retransm ssions. 10. The conputer-readabl e nedi um
of claim8, wherein the prioritization rule prioritizes

retransm ssions over first transm ssions on the predefined

ol Tt o on el e REPREOG ' Che BRI o Wb = r Bari b

in radi detaiflé@wlonmmorldanqemﬂpra mlpntgathnerolel aridng means for receiving a

request f NS4, e; t -
det er ni nij g%nsﬁﬁ&éégat he ?Zfbﬂgréﬁgrﬁ | {1y " f%?ft?ar Fi %u&?l r;%@J‘erecrl e S"WYN
a pr edefqu%fU"@qrﬁb%l@“%'ﬁzatlon Ty i or| t| zing neans for prioritizing a
first transm ssion on the predefined allocation and the

retransm ssion in accordance with a prioritization rule; and

transmtting neans for transmtting either the first transm ssion or
the retransm ssion depending on the prioritization rule.
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