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are defined as follows:
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ACK acknowledgement
15  aGW access gateway
BCH broadcast channel
CCH control channel
CDM code division multiplexing
DL downlink
20 DTX discontinuous transmission
eNB EUTRAN Node B (evolved Node B)
EUTRAN evolved UTRAN
FDD frequency division duplex
FDMA frequency division multiple access
25  3GPP third generation partnership project
HARQ hybrid automatic repeat request
LTE long term evolution
NACK negative acknowledgement
Node B base station
30 OFDM orthogonal frequency domain multiplex
PDCCH physical downlink control channel
PHY physical (layer 1 or L1)
PS packet scheduler
RRC radio resource control (layer 2 or L2)
35 RV redundancy version
SCCH shared control channel
SC-FDMA  single carrier, frequency division multiple access
SEN system frame number
TBS transport block set
40 TFI transport format indicator
TTI transmission time interval
UE user equipment
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the control channel resources. One timzation
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as in LTE, it is desirable to provide optimizations to improve the utilization of the
control channel resources. One optimization technique involves some type of

20 persistent or semi-persistent allocation of transmission resources. This technique
assigns the resources for transmission in the DL or UL for a longer period than one
transmission (e.g., the resource(s) may be assigned for use by a UE for a number of
time (transmission) periods. In the LTE system it has been agreed that semi-persistent
scheduling will be used.

25
VolIP traffic is one type of traffic for which persistent or semi-persistent scheduling is
desirable. Reference in this regard may be made to R2-070188, "Scheduling for
VoIP", Siemens Networks, 3GPP TSG RAN WG2#56bis, Sorrento, Italy, 15th-19th
January 2007, which is attached to the priority document as Exhibit B. In general,

30  persistent scheduling implies that a resource pattern is assigned to a UE for a
relatively long period of time, without the need for continual scheduling grants over
the L1/L2 control channel. With persistent scheduling, a VoIP UE is allowed to use

the allocated physical resource blocks once every 20ms, as depicted in Figure 1.
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As shown in Figure 2, re-transmissions in the DL are sent with L1/L2 control
signaling, as the semi-persistent scheduling is typically applied for an initial (VoIP)
30  packet transmission, even if it could be applied also for a first re-transmission of the

packet.
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30  process(es) for persistent allocation. The reservation can be performed, e.g., via RRC
signaling. Thus, the HARQ process identification (ID) is descriptive of whether the

allocation is a normal dynamic (one-time) allocation or is a persistent allocation to be
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25  In accordance with another exemplary embodiment of the invention is an apparatus
that includes a processor. The processor is configured to set one or more hybrid
automatic repeat request process identifications for scheduling without associated
control signaling. The processor is configured to determine a particular hybrid
automatic repeat request process identification to be assumed for a given subframe,

30 based on at least one of: a system frame number; a number of hybrid automatic repeat
request processes that are allocated for semi-persistent scheduling; and a periodicity

for semi-persistent scheduling.
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30 In accordance with a further exemplary embodiment of the invention is an apparatus
that includes a buffer and a processor. The buffer is configured to store data that is

received without associated control signaling. The processor is configured to



that includes receiving data w thout associ at ed

control signaling; and determ ning a particular hybrid
WQ@i00M0s198C repeat request process identificatiPCI/IR2008/054384

the received data, wherein the determning i s based ?n

at detemsine grnertisplar QYWUQWW APREAIGAYRST ProgeSh iffepidicagpn for the

hy%éegzeglggtg p@ageldconrﬁ RERL o EHUE Sstclt] BEAS %@ﬁbérhﬁ'hulﬁﬁeﬁ of hybrid

| ocate sem - persi stent schedul i ng; and

perandiatii r«;peatopq@etmrocpeaes ithet avgtalloediesaior serei- per%stent scheduling;

accordan ry enbodi nent of the

|nven??oﬁoﬁlc\é\e}'g&r}Sgrﬁlgg’%rgalggétst@lﬁgmmgﬁcl udes a buffer and a

sprocessor. The buffer is configured to store data that

is received w.t Bk is 1he

pr g ACOK}ATF VIR ‘r’fgl gur edg’gemgjtéa?gelﬁn%r?é&%tﬁ)gpltgﬁ@ﬁh a8 Moy

hy bytdrithg aal tpesmirh Cofr apmlter reedablst II]SIT@G:IQBS thati evhtenf ¢xsertédrby a

for the recejved ) on_at of .

Gy SPGBt 9enTues ettt AiPuskodued contol

I € p@ahlife (A SdetdiiRs ﬁeﬁarﬁdiﬂﬁr layfbad adultcmirmb e@pdadrequest process

seni - persj st ent schedyl i ng rf{j erl Og)l Ci t(%é tff t one of a
165 e rifleridipationt fanthe Je378d Idf”ﬁg T fetepplBpgin £asedi g y&ét' 4

furd fieh, RXRMRLAEY 2 QURBEH dﬂh?ﬁncﬂfutdnﬁtﬁlc Iré})é&ﬂ‘i’edlubﬁt prScesses that are

menmdry storing a program of conp ablg tont

i nsAllotased dpis semaReTHiHEn kedilipgd aﬂ‘i % pﬁ’f‘ @lsdor syigpepsisten

in QaddufRs that include receiving data wthout

associ ated control signaling; and determ ning a

part| cul ar hybrid automatic repeat request process

bcfcbﬁlgﬂdeoal fx %'ﬁllt AR tHeE %ﬁétﬂ;ﬁgrydé}ﬁlﬁ)dlrﬂ-a@ dtethe rlmdﬁtl&g is an
ased on at | east one of System frame nunbe
nun@eﬂra@tﬁ thay includesieedring m@ame(slecétas rf%fq‘?}é@PleﬁP%@é%%%é’omon of
t hattne q{a SC@iVlﬂo e f}ﬂ[R(g%%duQefo%* oF @t Hgﬁ@egﬁfffér% Fi@Ny and

pefiodicity or sem - persi stenf schedul in
ac cmmkamgmttgk(e gt itiel DRiAGA htbe VEX E¥p or fhy %‘gdﬁl%}?tlogff’f Fig.
t he ! nl?lent ! loVﬂ'l | ea%ylsqgfpﬁ L@[tatd;ﬁqs Ije&%eld%ﬁl()ﬁtedggc}ékéa%ontIOI
means as Tor exa e recelver portion
26 r agigitiny e Thi Gidycessive ml@eﬁa@lmﬁmime@nh@hg @rpalttlhelaﬂ—md automatlc

buffer of Fi r.oC
B Sy Ly S P BB FSE0d BRyy oco
Th esys&ﬁﬁﬁrﬂnd’l@rﬂifﬁa nSwhbef afihybtid autmgattd:a‘ewat teguest processes that are

rece t hout assom at.e cont r lin
pr o %tFﬁll\SgoﬁesﬁWé PEISISIERy Sﬂ’@?‘g ap © 3% 1% cgff)r FBi-persistent

hybgdhedudigomat i ¢ repeat request pr ocess i dentification
for the received data based on at | east one of: a
23ystem frame number:; a number of hybrid automatic

I epBRIEF BAYERIPTRORGHSERE DRIGVINGS
In the attached Drawing Figures:

Figure 1 shows an example of persistent allocation for a VoIP UE.

30

Figure 2 depicts an example of talk spurt-based semi-persistent scheduling in the DL.



al l ocated for sem -persistent scheduling; and a

periodicity for sem -persistent scheduling. BRIEF
WOEBORSPII ON OF THE DRAWNGS I n the attached Dr@miBg08/054384

Figures: Figure 1 shows an _exanple of persistent .

al IHgvaq Bothome e amplkifiqd Rleck dagameofvatiopt elestronir dsdssp)that are

of shidlhe SPWelin p@aﬁ%g&ﬁ%@a@w ShSJAmSE 6Tl identon. t he

DL. Figure 3 shows a sinplified block di agram of

various el ectronic devices that are suitable for use

in [ : t i ion of

| RS & A PE IR thaP BRI 7 g Taethdd g expcutin o

5 | lausomputry grogfany ime eévorfiancen withx e uecoplast canbedimsniseefl this

program, in accordance with the exenplary enbodinents

of IS I'nvention. Figure 5 depicts DL and UL

signaling for a case of a UE having a seni -persistent

al l.ocati.on,. IS ef.ul ..i n.expl aj nj . he ts_ .
e
of dllb¢asion,nandrit nedful iDEXAhinky (DESGRIRTHh{N geefible dydabe use of the
made t&aFi %rg 3 &or I.1lustrating a sinplified bl ock

104; £FFRRPYERPIAMSRS CLMECTYBHPY devi ces that are

suitable for use in practicing the exenplary

e%msgﬁ%%%@@nvemi on. In Figure 3 a wirel ess
net-wort for communication with a
p: Lﬂﬁérlbl}c)é i@fnéx&!Eﬁ) %@uwiaafoamuemﬁll\lé %g sﬁ@}?ﬁ&dﬂﬂ@ﬂ(i dli(xrg)raniaf various
also referred to herein as eNB.12. The network 1 :
" nclerBTS dReioRA ST P T SAUhPraftiGeE) the eempiy Ebimens
15 NCIFURE faventbal B HENE &3 SafeldsOMwdA, is adaprsadbycopiMicafiéBwith
that stores a progr am@? PROG?1 10C, and a sujtable radio
f r ejeleibly QfRES 0ranytdYadeP (Baspsipiinm) Bi-dilsodeterreh g horein as eNB

W I8l 88 neQINi kAt infRde WireRydrih 8oRRIB elbdrentN . 98¢ UE 10
includes a DP 12A,” a MEM 12B that stores a P 12C,
andneludegia ¢ Brorysserr @F3 d Ay amenmp, (MEM)IQB thot jteres a program
co [ t.h: . . onal
COUPRER 108, P8Rl iRyl R rd e B con

20N wisgess icamannioREes 14, th eNRdy, whichebariedudep atDR A2A UEMEM
10 w | e hi-a V.0l , -
10 140 g A o0 o R LA RSl 55 et 12
f un@uplodiviacp data patvaB B tie INCID14, such as an aGW, that also includes a DP

14A and a MEM 14B storing an associated PROG 14C.

25 It may be assumed that the UE 10 will include a suitable voice coder (VC)10E, such
as an AMR voice coder, that is used at least when functioning in a VoIP mode of
operation. The UE 10 will also include a HARQ functional block or module 10F, that
can be assumed to include and manage HARQ buffers 10G. The HARQ buffers 10G
will typically reside in the memory 10B.

30
The eNB 12 is shown to include a resource scheduler module or function (SCHED)

12E, and will also include a HARQ functional block or module 12F and associated



operation. The UE 10 will also include a HARQ
functional block or nodule 10F, that can be assuned to
Wo pbpsesand manage HARQ buffers 10G The HARQPUUIH20085054384

10G will typically reside in the menory 10B. The eNB
12 HARQ huffiers trot sheein) dde yaniens pdales @ré#féwwé? 10fp 4 andoh2F, as
funed | software
R i e T A s S i
buf(ineluding fiohwsdapwnyith T hembingtion w6 hardue esd spiidvafeunct i ons
10F, 12E and 12F, as well as the voice coder nodul e
10E, may be inplenented using hardware, software

5(i rithk GPRIOGEy HOCramdel 2@)1naydhuwhetdss1mledd¢rmc}ud@ pEoigrapf instructions that,
har qxve\:lgreiear@% §f ﬁ%&la’t&h%Pp%%e jfh(;elgag)nilc Vrf@%yto fate in
be "as8ed" ¢ ¢l tde programinstructions t en
ex ectrdoicd yith hiee asﬁmlanaembbdﬁl%ntte ofathisantdngion|ag of(lH dnidiscussed

t d
o B8 e SRR, U5 BN, B 0, LRI g o
beligpleidntgd eelesst itlpdraby confjuddr sbﬁwarta leeecatablertyahy DP 10A of the

emyodi ren vent | ement ed at
107 ok 10 B fhepyP st NIo ity PR GBI yprigtion of

DP sdfobarefand edidize 10 and by the DP 12A of the eNB 12,

or by hardware, or by a conbination of software and

hardware. In general, the various enbodi nents of the

UES 36neAthd Déiloud enbdmhem &f tROUES ﬂ(m:ineiﬂclﬁdk, b@rakd ndt dnited to,
tele hones per sonal ital aSSISt ants ) havin

wi reglldawtelephamesn P%fé‘?qabﬁifg ﬁ%kﬁ"qnfst FRss) }Bt‘.i’rng%]fe S8 comm“n cation
1:C OTHARURk s, NSHHa PIg C\Mn'i)@tlsﬁskﬁwﬁlg MM s§ 3bthRnie ARANabABilitRS, image
i mage capture devi ces such d|g|tal camer as havi ng

wi resbesdeyisatrensh eadicsal @aqs%.hlamlg SdtelegpFANHBUIRAHPE é@abﬂltles
hav aag eéM \gée%sﬁav%‘%nwgie&akblﬁﬁuﬁ@zﬁﬂ?' daphtiBfes, MHRIcCstorage and

pl ayback appl i ances having W rel ess
cormmmmppbmceab@mg Viréless compruaicaieon apahiilitipaclaternet appliances

per Hu%g w}ﬁdaLFJ %ﬁec‘rnétngc%gégeﬁndaﬁl%%ﬁlgagg v@ﬂo‘ﬁ@' Bﬂabl@%mts or

units or termnals-that incorporate
2u:orﬂamnml$ thatsinafrpaate boribingionpofsuchrfuactiEls 108, 12B and
14B may be of any type suitable to the |ocal technical
envi ronnment and nay be inpl enmented using any suitable
dat BhesMEMsgHR, elaBnmldolggB msyibh of enys ipe coitablic toothe Demb technical

gﬁgcpn& gt?ngw %1? f l a 1 em en{ex dles{rrl?ga%etsluﬁ é)'lmgqlé ¥toga%¥|tgc%§(gogy,

e NGl aal’HdmioBﬂmmablbeseﬂH&;ry dﬁvegg)Fﬁasﬂ (ﬁ@qm(ﬁQ,Anag(d:tli dfemory
anaydet\)lleceso fan n%stg%geopsﬁ%!ﬂt %%Ll%ryt ge\;iche% and systems, fixed memory and
removable memory. The DPs 10A, 12A and 14A may be of any type suitable to the
local technical environment, and may include one or more of general purpose
computers, special purpose computers, microprocessors, digital signal processors
(DSPs) and processors based on a multi-core processor architecture, as non-limiting

30  examples.
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| ocal technical environnent, and may include one or
nore of general purpose conputers, special purpose

W@ 09pHs3®BE, i croprocessors, digital signal preCEER008054384
(DSPs) and processors based on a nulti-core rocessor

ar Eiguteeétdgrets BE andnUL isiﬁnﬁlii%gfoé Xafase @ thy i &0 Having a semi-
d € Bér%fsén%lowgn Wha$d gagh b rﬂ?&pfaﬁﬁngathg 8aR AR mdde %oés'%lel@ the use

having a sem persistent allocation, and is useful
expf ahnixagniidng dpdoditients ofadis poedionl B Biguiené tb%éJbelo has a

LS RXSIRL AN % SARBETROS:, Qi pBliSuiGiAVAY AL wiith I GHER for

has a sem - perS|s ent a ocatlon In the
svm t\hﬂ]p e ffdi thdnyth@ﬂJEQ(DO ns schadhilechseng-peyspsiently if @ﬁmwmm the

%(g BIo°&H ?lgtvrl]aetp UELl}_e&ﬁa%oﬁ gnctglg gbﬁgl—ﬁ@mhe WCS_P? fsent ﬁ%d in

aI |seraizpdreisterit Behctel ingDAGH riraldert han RRGEHoins by osingisely ohnHARQ

m - per t ent schedulln Thi.s . nroble —
v aF ey or B e iRy BB AR = 7 in the
| nd’*hgiﬂé)l THbwee6, -19&1’1«%5 irstreminisbhe dutendi ovee the nexARi{pBrsistent

7 in the Fi ure the re-t sSio
1°extt@ﬁﬁméi}%?  eioeRC 9%210 “E)Se{“ﬁ stg% ARG F@E@ﬂé 1% Edslf Hpeeded
géﬁ’n Rac kRt AguddHARQ &b ef X, t“hﬁreSKfWodTH-\BQ 7) Drvie wod1doBmit the
nee

ed again (in the flgure HARQ
be mRAXIMYR; QST | TFIRPTTEHES ntﬁxf"‘fﬂ.l ﬁﬁ‘qwﬁﬁﬁ g\ht%‘?lenta)ﬁy aHect he
I e-deFBRSRbS SOPNRe lthet Wan@ Mg rhitysthalebhd MRR@IIDY iahedctor the
the performance. On the ot her_hand, if nDre t han O%§Sﬁﬂmt

HARQm pﬁrslgtem%acaﬁlen (ip e Bawe- Parayivet it | A HHRK IR
%ﬁ{%sl‘ﬁ)g %volaﬁ beeal&matulg)' fhehlAfRR: h@:d‘s t8<be $6mé Rl to in

woul d be al ternating), then there
needsch ty h@wswhleh WQ D iinuseHlifehwhigh RemBPeRTIEH tRIRES D The

s esé rrg QUnb nﬁﬁ?‘é&% SEeWis a%nﬁsrﬁta&ﬁéss i aNSA S8 Qe hR€nd other

exenpla inents of this invention address this
needobledid sol ve this and ot her problens. Turning now
to a description of the exenplary enbodi nents of this
invention it can be noted that er al

e

ne. Rl .
2@ onfFyrgiile 0V dn 2 descEiation e F’éﬁ“&lﬂry BeRth gt @%181"‘61 fon 1t can

' nCﬂe%d@hQ%ﬁ'gﬁﬁ’ér&l' ¥ Rt &%ﬁ@ur@t’i@l J1Qsmi-PdryisteitReeduling should
paranmeters su for exanmp a reduced set of TBS
an dndlaily anRarodiey qeBsnd messshét SFhﬁéH%rém%F‘isr?“%lhas for example, a

eﬂ@ﬁ&c@ﬁ %eCEOPEY TR A (/NWOIKS res WAL irPibcoRhi&@ Wilte hivld@dhnplary
RRC configuration is the fO||0MA?8{
embodiment of this invention, also included in the C configuration is the

25  following:
a HARQ process number that indicates semi-persistent; and/or

the number of HARQ processes for semi-persistent scheduling and/or HARQ

30 identifications used for semi-persistent scheduling; or

alternatively the periodicity pattern per HARQ process.
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a HARQ process nunber that indicates sem -persistent;
and/ or the nunber of HARQ processes for
W@ 20009861 st ent schedul i ng and/ or HARQ i dent i PCTYER20e8/154384
used for sem -persistent scheduling; or alternatively
the periodicity pattern per HARQ process. The

Senfe Q%?f)eﬁlﬁéﬁt aftbda06R a0 Be MRMHRG Wl Th1 Sxla@gleWhdt Rdditfonel bit
exanple, an additional bit in the PDCCH, or by the

mmgt}}ger on byhe HAR A process @glﬁbcprg]gﬁt ésd:op@gured or semi-persistent
S erﬂse REHSRR n%%ﬁgna T\% t}hAIg@%r&Jernﬁln‘lﬂég canl BE usARQ separate the

process nu er ca used to separ ate the
ss e rsemppﬂsstsmwﬁlbcaaiotl cfmat thendyhroin 2lleeativpriagrilescapddomghe gbpve-

P att 8%?6%%%1 B%C axiowsmgﬁo?'ggxé g@@ﬁtfd%ogg #/ﬁ@q\f '"fﬂ%aJUE 10 is

c 0 rtﬁn@gmaﬂma&ns&mrsteet By BRENtigyingRRMes;i Hn akamrge 1ﬁh gotal of 8

N e L M

f orfoﬂ&ﬁlaﬂﬁocscseﬂh&ﬁgJ;bumeqo Hopesesf thedIR@ID id Iﬁadehqud-l-IARQn the

IDis rmd q t hj

10 a1 6 GHfisser o i 10 do g PhBePRCH b EE, efometers
neegedbditor sehepersip@htsisét ent use. It can be noted that

the use of this technique it particul arly advant ageous

if only one HARQ process is needed. \WWen nore than one

HARQ. B RCRI&! thst (Ree@est thif kechfdile- P piriiddrBidvantageous if only one
transm ssion then this information is_included in t

RRATARGnAIOFe . is gepdedaVies TR thasongfHoRR PIRERSS 1 rebded for
197 OGRS Pers iRt FRAERAsLib | 'tl%n Y15i€ htbPhakiBeli isclﬁélﬁded in the RRC signaling.

sem -persistent scheduling (or alter nat ive

exabipliler ﬂ@epﬁ? feonssi H Prsesss aee HAR D%Bc%ﬂfi)i toTingicate
i de

ders gévHé Igla st t slahé.t)ifl,lh{l%w@r Ql@érﬁh"i’llvelg??%ﬁ%ieeﬁ Isiplﬁ{aftehﬁgcr?n be used in

parnhb ynﬁsqd{); dhe |ld,ent1ﬁ@tlom lof hepasitysb A R(R putfen is dhan @qriwpd cither

Ibe| o g%lﬂz Hglg%)ﬂmt%ﬁgé& Ra4 n% IQ)Ir%hls gﬁ%isgﬁe{rgﬁféerent

20 helndﬁa‘rmamtattmmmnbxfdlmersmre ofssibig, %descmbed hQOWJE 10 and the
eNB 12 to determ ne which HARQ process ID is being

used for a specific transm ssion, in the case where

rmr anthmot ethe ﬂlARprmplagsanbosﬁmﬂﬁeis wleeddeffipition of a set of rules for

st.ent ati.on.. n [\.:
erobB R B 5% 0P o @Ry B Rt pR SRR Mgy fors
r e {pedilis Mafsdiiaits, DR tap pihag nwiré that e HARQ process is reserved for

sen - persiste al |l ocati on in
25 rrP 1-persistent eﬂfoca‘uon (using the same

In another exemplary embodiment the problem is solved for the case of HARQ re-
transmissions overlapping with the next semi-persistent allocation (using the same
HARQ process ID). This embodiment permits several different semi-persistent
30 allocations to be configured (each with their own parameters, such as periodicity).
Individual HARQ processes can then be reserved for these allocations so that each

HARQ process corresponds to one semi-persistent allocation. In this approach the
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HARQ process ID). This enbodi ment permts several
different sem -persistent allocations to be configured
W@ e@elas3asa h thei r own paraneters, such as perib@r/mzngsyosmm

I ndi vi dual rocesses can then be reserved f
t h@beveammﬁ@a@d gle@olsma{de%% [porigReing s pegtpdicity of cach serni-

COrJRaRANAHodaRoP RS b8 esﬁff*cié%ﬂy?»u@ﬁggm h#ldieOGRitH Algh ﬂrﬁbdbhitﬁ all
approach t heabove-nenti oned problemis avoi ded

coroggle Fngansmissigat thaidnasi keynegdedegtaie e mppewele of &’ﬁtsame semi-
al ld%&?stté 92%&?}1?{;)1? ng‘rfeP g@ﬁgdllc)(tyllg’@ ufrfd BN BafflM teieral semi-

pro ssi bl & re-transm ssions that
ﬂmypeb@tqmeel@edidneﬁ@raesiMétmféﬁtraf(ﬁycI e of the sane
sem persistent allocation. If shorter periodicity is
required by the traffic, several sem persistent
aI IRmaXannms imthe mcegﬂmhemmhetmekett fradrfarmval gy is épagapy @0 ms, it
| S c[a9 B?Ség:hflgpeﬁ at € ore%hecraeﬁraggrélsﬁ(gnsﬁgélgéé srs:ﬁ’{l-ﬁ&)é en{ﬁn%mssmn
t hehak€bdehmsdidds fhetmaﬂ mﬁalq:aekewmsmﬁseina wslf wlrﬁtady be scheduled This
transm ssi.on. have b t |t|
1 ciRB e ERAR ST LGN o e gsry e Tttt Rileg it two
C ansehe pomidentSalpoitions,adath yithess mlsi gedbdicityo Baclc whe iof tlicke semi-
Vol P traffic i,s hand| ed WP}-@R WO se ermgj@ent 1 b
al | REESAYIGIS AHOCAHANSHISGY 11 OWB ‘éé’F‘?CSEFr SPYCERERABREVBAN P
t NegRLSEMHRES hileabi VallP| Saabi &amplés£60 s petividicitiARto allocate
process. Mreover the same rule can be applied further
t o HEe ELARR PPSTSEES- and for exanple, a 60 ms periodicity
19nd to allocate three HARQ processes. Anot her benefit
that is realized by the use of this appyoac

t
t heAngther degesiy thagis éeaélé@ﬂeI?YatPe sl THepRpreach mth%ﬂﬂ%leo%%{fﬁ Grighave

Wi t g £e%1%@¥s1s€éﬂ@%ﬁ&ta§6ﬂs5&/iﬂ§ Qifferatt toARHEBrEics. tHbrthermore, this
approach works wel al f-duplex termnals (as in

t hi appraasle worke well mtﬁwhalfaﬁ@éleé termingts (peinithigiceseope fanot ipge 2 20
sé ni'niggr{o? 4?%/ ?(%ttheageln‘? %@%lsﬁﬂt)alloga@iBn)eth %)le =) IPﬁtEIthff 4,06, 24,

., B can [ enmen
2(serr16 per, ghistarte iaplepsatei ovit @a@hmhavslﬁgntaaﬂs@aﬂp@wa@h fhyving a

of ﬁ%o%itygﬁiorascﬁgﬂ#geedgegﬂ%aﬁﬁgrt Descri bi ng these

the invention in further
deta|I if the sem -persistent scheduling is signal ed

\pl)lr glggsgg ﬁjlg %ﬁese r?)e(eenapl?gy permoo%?%r?ehtsb&t the ?Nv%ﬁl"i’c{ HABQher detail, if the

ar e sem -persis
SChﬁszlpleﬂgtent behedNBe 12 sigasled mizl aldedidatdui HAR@ proddss,alpug several

2% onf R0 BPEEER T a ol PO ecRaRe PR e By
pr o€wkde i11Ndit aatindbatdiths s@hi-persistent allocation in the PDCCH, and the
semi-persistent allocation changes the meaning of HARQ process indication bits at

the UE 10. This approach solves the problem for the initial semi-persistent
transmission (but not for a following semi-persistent transmission), as well as for

30 re-transmissions of the semi-persistent allocation.
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the UE 10. This approach solves the problemfor the
initial sem -persistent transm ssion (but not for a

WO 200bFd9BY sem - persi stent transm ssion), as WeCT/IE808/054384
for re-transm ssions of the seni -persistent

al lMois atsogrithin the scees these Aremplane cobohmens thah designaling is not
eX GiHRd 8L/ e%m’?)?%hgﬁﬁ)t 8nd fahisthe t@r&&@éﬂs@\&ril%oﬁﬂﬁhﬂes of how to

i ncreased one bit), and in this case_th
exiagengsehe negded Hs%éﬁqabmffetrqﬁ ddic dellavang @@W@ﬁ@é@ﬁéﬂw relate to

;@g&g fEPE sichhifof Ol | OWi ng al ternative
en‘g% I me tsnfgflfta%e tSlégI Elg arrangenent of the DL
SSl gnal i ng. Enbodi ment 1A: The PDCCH signaling is able

éﬁrggﬁﬁ% %(lm pf)?%gsﬁg%hﬁglsgable W &&aﬁXbﬂlAﬁé ﬁoaesses (e.g.,

e val ues sem - per si st ent
SC hﬁﬂlﬂ birsg= 8’Dh enaofithe lvalwffs o ARAlipatescemspersiftont HARQ SChe uling.

SFBRET HOMARRED Godsia Al sl @0hn s M i

s e nﬁignp)led siasRRAtsigndling, AR opel HAfRQ phoatss |IEdhdia4t®ssemi-peYSiStent

N A

se Hhtopvé Eub-aifent (eal, 170 e,at J7&N-1i) SSinaa the seumtmbdlsaaent ollocation is more
traff with

as§H f(ﬁé‘{afgchgldg g}aﬁ, kaﬁe ﬁélagﬁoéli\:ﬂ} ésr %ssqn%eds t&%t tB% size of

f orthdsbesmamiffeRehisigtqate torafie Gemitpedistémr teeffich Then for each

sem -persjistent allo atlon f.or new packets) t.he .

subewirPsEstentaipenoncdey BRY Pagkers e F‘ﬁ%‘é‘g%ff ﬁﬁ?“it“g‘f’%ﬂw may be
15T Odéhtzéhemﬂ%i R%Cﬁ&ﬁ e ﬂéﬁb&@l&wpaﬁehﬁ tRETTTINMARMRF afCthd hi@mber of

nunmber of fers reserved for_sem fp i stent
us dgaRQby#ews esETVES forggmi-negsistent usage .One such formula 1s:

sub-buffer=[trunc(current _TTI/SP_peri od)] nod
Nunmber of sem - persi stent HARQ Wiere "current TTI" is
t hesuhthrrffer{tometcheert T TLHRdRariod D prad b eher o, SemSpErpp tgdARQ,
is the periodi CI ty of the sem -persistent scheduling
(in TTI's) and "Nunmber _of sem persistent_ HARQ' is the
2munW@preéfuMR@T@’f cthe sesbered dlrey BB ynder eqagiderpiants | §]E’éﬁf10d 1s

schedul...0g ity TLURE AL G éérgl Qfﬁ)schém é%eg n "EH U I NN P semi-
the néar es |nte er]( ote or function is™
sonetrdistes_HISRQ” fuothetmlmi)ep Qf ib@é@ aregesses wgprzvednfey semi-persistent

ISFSJeg du%al l']%{'l(l) noxﬂ%@gg E)o%@%ﬂ% ﬁeev% 5 g&e%—r%mt E';O(gBte that a

10. flédr fmra:yloives szbmenmesjusfed don thivepurmme andf tane mayndpesifi¢adly mean
syst e

nber ﬁfl\r?u hat 1S ]| B¥he19\IB 12
L el

and the UE 10. It may be derived from the radio frame number (or system frame

number SFN) that is incremented every 10 ms. For example, the following formula

could be used:

30 Current TTI=10*SFN+sub_frame_number

14



Current TTI=I 0*SFN+sub franme nunberWhere
sub_frame_nunber is the sub-franme nunbering inside one
wo awooss@ne (i nside one SFN), i.e., sub_franePCI/me08/054384
0, 1, 2, ..., 9. SFN can be broadcast in the cell, o
e. ¢Vherppuht fream@@Hmbaris theesnb-figma aumbering ipyidpqngsadip frame (inside
abighL G¥NG Qe daN LY dull@etObr ??, . HARQRRULE € vWA88st in ethe cell,

re-transfii s$ions are schedul éd. For this purpose th
poss. binghesBCHt i on options are given below in

enbodi nents 2B, 3B and 4B. Enbodi nent 2A: In the PDCCH
it is possible to signal one of X HARQ processes

5( e.Anofhewiigsiie & i provide8h .abiline tofdentifystbe Xowert JBARQ buffer when

i ndi cates that parameters in P re for. .
ot VbRl SPGB s Rt BT goffon options ar
pr aiesdenwinembadimene?Bi @dt4B.s N, and this value is
signal ed via RRC signaling, where one HARQ process ID

i ndi cates sem -persistent, e.g., the last HARQ buffer

X- IEmBdagnddAR® bufhe @DACH iy pokibld © sighbl dnebaff KEHARQ processes

whi ch do_nat. need to of _equal. size, e.qg., for

105 o ff-Sp &FE 1‘@%%5#%“88&&‘?%9%”3%&@ st b igpdn FR{/CH are
be Reledsat Somildaestdnt %lhﬁatﬁgcbcfhd Nginthat esf IH]ER? processes  for
sem - persjistent via the HA process I D, of. i
serfPIpRAIEERtanTY » and Brisralusis Fignaled Yid BRCrygmaling. POEE FARARQ
buffisdesd 85 ifdiGutct &ini-paLishst e!, the &S MIATE) BHFerof-1NEWe HARQ
packets can be derived by the fornul a: HARQ i
buftrugierie divifed ien& (¥l duER, winch dp ngbpsegd dy pe b gqual size, e.g., for

1 NUTREE 05 SR RRHR ShBBL siddMiRershifdy BelWRequate. Then if the PDCCH
re-transm ssions of sem -persistent allocation several
posisdibites the spmiipersigtesbyiythe SHR Qprocess Varprplsemypepisiepigllocation
enblgq*] m@&ttﬁe 2Brrect @FAI@@ q)uﬁ%r f(ﬁn{ﬁ’igc&bﬁﬁ rsistbnt I8mBRAEOf new
signaling 1s capable of signaling X HARQ processes.
Sevieckdts ¢daROdenved &y sefommda:HARQ | Ds are reserved for
sem -persistent. One of these indicates
sem -persistent in the initial allocation to identify

20 haf AROtuffoers i+ tremtcuitent] ATIRR peridd)] rodd t hese HARQ | Ds
forﬁ] vecgtor .Y roifstel’{%ﬁQR ocesses. The used HARQ
pr o CEELH-TPREPRESE ot Serii - persi stent al | ocation may
be derived from for exanple, the. foll ow ng

F\ﬁ :,}golé“r 1%8 }/I%-g‘ltéo rlg%sg‘%gi(gé té%{%?g%kﬁ%nrf eali]ltc)ea -(I)-ll’l / s%gefﬁe{)&gl%?e] Eri&qaling

solutions are given below in the embodiments 2B, 3B, and 4B.

25
Embodiment 3A: The PDCCH signaling is capable of signaling X HARQ processes.
Several HARQ processes and HARQ IDs are reserved for semi-persistent. One of
these indicates semi-persistent in the initial allocation to identify that semi-persistent
is in use. All of these HARQ IDs form a vector ¥ of HARQ processes. The used
30 HARQ process in the case of semi-persistent allocation may be derived from, for

example, the. following formula:
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HARQ buf f er=y(vector _index). For the re-transm ssions
of sem -persistent allocation possible signaling
W@ 009053986 are described below with rel ation tRCT/IB2008/054384
enbodi nents I B, 2B, 3B, and 4B. Enbodi nent 4A: In al
of vetters indexflfrancémroninb S hraerad ieder i bed t hus far

| n%u%%ggg%s&gﬁp&gqggﬁsgmg trunc(current _TTI/

SP_peri ere could instead be an expl icit counter
that is increased according the periodicity pattern.

Fory Algkﬁbﬁﬁeg @Pagq gh%)gns of sem -persistent allocation

possi bI‘e "signal'i ng sol'utions are described bel ow with
srel ation to enbodi nents 1B, 2B, 3B, and 4B. Enbodi nent

oA Tﬁa %’Rs%%'ss%gtof SERIR psuo% sqblgfmgﬁalﬁlgf%@ﬁlﬁ&% are

\blt I'ng sem-p trans Ssi on
PD%kutnbbd bes«m/ e/mhlrelirmﬂ@ bmbcfdansnts( NB, 28 éBrrwdd8Bd f or
sem - persistent use, and originally X HARQ buffers
exi st, the X HARQ buffers may be divided into X+N
bufH:eedlimerd Uah idlsll BOtheseatitfertra chdbodigueals desczibed thine far IihS@bd of

these buffers are res ersiste age

e U A SRR S0 BT RO B 8
Si gfdahteNBat i Hﬁreﬁh‘éﬁ@c@ixdﬁg the pbﬁ@ildrt@dﬁtémﬂ? o tlaf rettfagsmissions of
DL- CCH i ndi cate which of _the N bu

ers thi ) .
s enfemispergishio Aoc o Basbly Signalie; vt ar dewbed brigy vt
( SeRla85PREMRMmeAR) B, TBI3B, el 48N - per si st ent
transm ssion of a new packet either a counter, as in

enbodi ment 4A, or the expression as in enbodi nent 3A

14 WNEBL BodYm&RBIITAS eMbb@ishidsuniddiee lkwsfeh@ar &)a sépnada Q)ltliﬁcﬁfhtlng
to derive the identification of the buffer t

Fur sshépersisshiarasnistionn ha8DLEHe doiergalddnRBey Ef (‘Xg/afe Tecded
r ef £ Eérﬂl%emén@ uEé:’ ah:dl GHélﬁalﬁl x HER @ W@ texibt! khd $ EARQ buffers

"i ncreasing i'ndi cates the current TTI.

Th emaF’oep@mdgdjlm‘tosX%mffqy% Nélil@tdémot pred ffobR euehsizegThyn N offhese
ms lg{fffegs ;7[¥4SErJI§?orr§91gpg rs@cgnt%@ §'t1§3t s%ﬂltl-p%%te&#'ﬁ'on in

ure buffers used fo
2(5en1he p’é)m&tsemhnghdw FARQ sbutg rliaﬂ@cH&tR@ firgCof the I?Ihﬁ§H indicate

case P ﬁ%%hlf?e% thi Ts'e(nl—% i ﬁr&agg")usﬂwbs %MHQ@B@ Stored (see

gure ers to use.
Th Eelhbdﬂlﬁtﬁ&ﬁm LAB)e ﬁbr 11h15| $e8ﬁlpplsrsteud)ramsml$smsoit meneiwnpaselr either a

nunber of sem - erl ods
Y
t hi Oy Betr 8%55 & ¢6uR ress“\’/‘\ﬁ\2 ﬁpﬁ%%%glﬁ%??gv\@ﬁre
t hecd‘rﬁi&hs— ) of QTosdllﬂé M@Ibhffera)t ¢anrbei weditw derjveahe ideotfiction of the
e |ncre nted in every sem - persi stent
2%1|| ‘tfgeﬁ sed.”

Further explanation of the foregoing can be had by referring again to Figure 5. The
current TTI is an "increasing number" which indicates the current TTL. The SP period
is semi-persistent periodicity, e.g., 20 ms or 20 TTIL. The number of semi-persistent
30 HARQ equal N (e.g., 7 and X in figure 5) HARQ buffers used for semi-persistent that
are signaled via RRC. In this case trunc(current TTI/ SP_period) mod N indicates
which of the N (e.g., in Figure 5 two) buffers to use. The trunc(current TTI/
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possibility (e.g., every 20ns). Thus, the
trunc(current _TTI/ SP_period) may be interpreted as a
W@ 00p/0f398G 1 st ent serial nunber. Enbodi ment 6A: PATIBR008/054384
enbodi nent assunes that several HARQ processes
( NP ssriodinRQIhuailee intsper pesEber orof seip peﬁerten@eeﬂés As was noted

schegu A d}ﬁ% mal 86 rdgIRE@BE S coﬁ?ﬁ@f \91‘11919 8125 SRrtGPIEhdhd 8omi-persistent

reserv rocesses 6). In this exanple
t hellbcatien 1S\@‘remea11dfwctwlrbtélen b@@eqememecbm@ewe@l -pqrsigient allocation

br op%g“m 111%}/2( % pre #%%%e)v"f‘ﬁ{frﬁsihgné&dc rr@rﬁ The Sggg&’ldd hﬁay be

parane stor

s5u s éfftepretEGHemi-pesibnt b6riad honless. t he par arret ers

i ncludi ng the HARQ process id (Stored HARQ | D=5).

After every 20 ns, the sem -persistent allocation is

val EfibddSfnPe s AOJERO ) enabindirhdne  4biRAG2spriit esveial HARQ hgocesses

icgir&gal s@#@&ﬁ&k%ﬁé %rs]ergg foresteﬁlzlp%g tle%h%éu(fmg hpg’r instance, two

SenirofRedes tall@Bd resdrl 0@ lgl, ProctSessiaap® dinakie E)yaniﬁlb thB lower value

i, QHEAPDOEHECRPHE S H o oR 0 e v g g OF UE PDCCH

f ol hoPArREetRGo BEGH el Shal ROWRSHARY Thannehsed o PREEH, the UE
i nstead of the PDCCH. The re-transm ssion gs!AR(% oR -

i s K piprey thy priamess Woluding thenRARQ PEogssRg-porF QfA fﬁ 3)-
thi §ft§x<%BJ 8 HRRRe! dmRp&is@nil Mocdtda ik Qfﬁlﬁ(ﬁméﬁdﬁﬂﬁ) and the
The followng is a non-limting exanple of

moGHARGapIoB: ihier Wayngd waeEIstien Sappe Facugiod fiom fjacformula
§_) r 048GR e RRE Fé f i€ HARHID! 1Br 8 rsédncﬁélrﬁsrtedt Al15864d RRwapped bvery

assi gnmént” reception: Periodicity of
se ni(l porkiirs prarayd s tpidhA RGPt id df sigtekrd oR kB CEH using

un u?c' ﬁgr $80 B! $ 8k %‘ﬁovmx% fﬁoc cc oﬁha@@é &fn)@rof aﬁm{eﬁ)l i€ 8R4 instead

sem - per si stent a
nurrd»ferheoPDe@HQTpc o ¢ss@yssidiu FASR. mm@s asslmem méea%évy the

f.qr.s
R e
20 ndi cated with one of the reserved HARQIDs. The

ol Lo 0. He3er b, the L5 SRS S B, AR! ol RaBRSacre

ass
f or T§ 3@3ZNTIMAES pheedol r @ecitivaidn)onint hartifuBECH Sel:trmhr <5eirt1e :DL
a downlink assi, %_qment and the associ ated HARQ
i nf BPIARFYACEB e HARQ entity for this TTI;

25  Periodicity of semi-persistent allocation (SP_Period), the number of unused semi-
persistent allocations before the release of the semi-persistent allocation (N_SP) and
the number of HARQ processes (Num_SP_HARQ) as well as the HARQ_IDs
reserved for semi-persistent allocation are signaled by RRC. Semi-persistent
allocation is indicated with one of the reserved HARQ_IDs. The following describes

30 the UE operation:

When not in DRX, the UE shall for each TTT:
-If a downlink assignment for this TTT has been received on the [SCCH]:
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-if the downlink assignnent is a new persistent
assignnent (indicated on the [SCCH): -store the
W@l 20004053980 assi gnnent and the associ ated HARQ PCT/IB2008/054384
informatl n (S HARQ | D), as wel | as the
T nundes it é?@glﬂBESSﬁ%PFlem @Gﬁbee%%iOC*PﬁeF)HAR% frégrmafion o the
there eHlAgtpeIﬁtysﬁ)@m@drnoml i nk assignment for a new
transmssmnfor this TTI, (i.e., (Current TTI -
St or ed_DLhgFPYynlis@ssipmnsat i ﬁsaalewer@)%estﬁsswée% {ipfigaged on the
assi gnngg@tcmgs not been used during the N SP previous
i nstances: -release the stored downlink assignnent;
5-el se if thepleredhy devenligk sssigmpgnipadfici aﬁwcagﬂéifgﬁm pformgtion

a new transnikgsdOMARH U HARY nﬁj as‘%veu a& @érﬁﬁ%ﬂnﬂér
Stored DL_TTlI) nod SP Period =0): -Indicate the

stored downl (Smkeda%l_ﬁﬁln‘eﬁtlrrmﬁﬂﬁ) new transmi ssi on and
t h e l§et 1@&@% KRR sk&é@&o%ﬁllﬂg&sfgﬁmkﬁq‘om t%gﬁlgéﬁoﬁ R this TTI

Cun(lreer(Cu mB:@vrod_élL AARGNIA Petiort CEG) bwie sToFed SP_P

0l .9 nment is
conssg%’]mr ggl%unuseg‘f)ﬂ%éléxﬁ)l glfl@canng&veglé%%%lé&cor rectly
t he cor rrelsporticti sngecrm»mlnlamrgnmsmtpn and does not
r eC j%ev{f thgﬁpererélssgt i Oéids &%ﬂlplgﬁsgfglﬁglg?t ?]rrafe %r naﬁl@lséssion Por this TTI
co(me,s(ﬁ(mdit r@rls@mp@ﬂm s’tr@nhocm;ﬂ @eddd e10): Descr | bed now
o ocass tcpRaRCET Pl PaieORRR e gt end the

15 _Err‘g_odi neled HARQ fnf(frﬁlldﬁcf)dfﬁﬂotﬂ& leﬁRleﬁﬁ@ ﬂl)\|ﬂ1his el E%DQCH for
i ndicating t uffer, then the Nu
seni - pngﬁg 35%%&%@% Uafft@rl?(cmmﬁlé%’eg@qdﬁgnod

can be N@ﬁlesngm@y sem persi stent usage. In the
re-transni ssion the correct HA buf fer can be
i ddhE strred @ssigmsnRy considsted unpgd HaheJE carmiot dagpde qogegily the

r e<bir&pSHliSHeMNran8ffsibaR o8y RNRICERS ARy [S@C &within a
stored for sem -persistent usage. Thus the

20pr riBggMisHor Bindewkallogating risieiransméssion ifey thy @ﬁramadmg semi-
exphisGlehd MoQfioRDCCH (it is assumed that PDCCH is

Described now are several embodiments for identifying the HARQ process in the case
a re-transmission is needed.
25
Embodiment 1B: If four bits are used in the PDCCH for indicating the HARQ buffer,
then the Number_of semi-persistent HARQ processes of all HARQ process IDs can
be reserved for semi-persistent usage. In the re-transmission the correct HARQ buffer
can be identified, the RV number indicates that this is a re-transmission, and thus
30 parameters need not be stored for semi-persistent usage. Thus the HARQ process id
for the retransmissions is signaled explicitly on PDCCH (it is assumed that PDCCH is

always sent for DL HARQ retransmissions).
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al ways sent for DL HARQ retransm ssions). The foregoing
may be consi dered as a sinplest approach, where four
wh2409/05393¢ he HARQ process | D are used, and is PCIBRAESH54384
for conpl eteness. This approach does not require that
the HARQ process id for the re-transm ssion i s known
| MhE Ghkbing By ite dohsiifleavas AT SwpR&! appRYcH, Nehesd @RRIbItAGA the
However, it may be the case that 4 bits are used for
HABBRA prosess I greairgdnayd ueclydsd foreomplotoness ghis snpgpach does not
ne?&}%lre REPRIHRRG phRess 1€ r8hd B-tAnSRRAGA &nbWh MRS as it is
sem - per si st ent & transm ssi on (e.g., a nore conpact
5f oknewn prasisely bseﬁvéylgpalwoge‘de\ieh igmpre the pase Hjak4 brisae used for

bi t
argﬁﬂgggpgé%?%%gggi e%e&fgggs eﬁe&%ﬁfisfi)a ei?ect
(explicit) indication to the HARQ processes and the
o iRl 2R £ LR IBINE o O AR Btk ERon (0. o

ri are-tra
s emor@ esmpat Eirtatlab aledy qmmbnsel MMRIBPI) Dini thidi ceget g2 Mumber_of

ersi.s uf.f.er, at .
10 g Pabr s TSR e i i S it SR G Mfer s i
exangteet (eXplicith indiddforc anthb HIARQD @ieste ﬁhd:ilhé foafferator pub-buffers
Only a lLimted set of possible TFI/TBS val ues are
nedersEef & sSEBRPEFL P ent use. Note that for
re-transmssion it may even be assuned that the
TFI / TBS |nfornat|on is the sane_as for the initial AR
tr dinaerisagnh A5 Dyt T HESTHSHER 619 SBRAETHont Hbcaian helARQ
15| anCﬁﬁiic%s G shfi-pessdont HARG! Giteg iﬂ&leRQ’O iﬂdﬁﬁfes HQ&?ths is a
buffer/process. In this case the sa
CancHanTSEEPT dh (8- a5 g % BATDIBRAEF éBF ?Pe? & g’& emterpfeted
Wi Bﬂfférgrgfyr dOIh? Qoﬁrﬂﬁéd 3{% of Fhos@ibd TBPTRS a@udiBYrebBeeded for
exanple, to hibit L, 3GPP TS 36.212, such
as ssmtpéreisies. ge. 3Notsx§haﬁ|fprn1@ TEHHEISHIN CHBHNRYICN becaseineg that the
hf'ﬂ)’[‘%?mfoﬁtﬁm%?ﬁ% Jsgm? §§Jf6p th@ Snif 8 GEah Qs Qorg Rgﬂﬁiﬁdhg @Jnused)

downl control annel ™. Ref erence can al'so
20t 0 1BISPET T@GmmBmdmmn regn #BOlysesl, tsHadiggia the @ﬂmq@t HARQ

08- 1%fer rtogeks),se r th? Ot%?s_l_ gg %%%gcg (ﬁgﬁo rf{) t' QLn? Cits Sdchp for

on neas I emen toro , attached
herrett@nsasisdochi bi t M and |ncorporated by reference in
its entirety. Enbodi nent 4B: In this enbodi nent a
separate bit is included in the PDCCH to indicate
wheGdieral efértmasrittsspad to soreahRVpaFEast ER$ usaphinsiylietmade, for
e S ESESPT, 36PP TS 36212, such as section 5.3.3 "Downlink Control
Channel", and to Exhibit J, 3GPP 36.211, such as section 6.8 "Physical downlink
control channel". Reference can also be made to 3GPP TSG-RAN WG2 Meeting
#59bis, Shanghai, China, 08-12 October 2007. "E-UTRA RRC - Report of discussion
on measurements”, Tdoc R2-074322 (Motorola), attached hereto as Exhibit M and

30 incorporated by reference in its entirety.
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interpretations of the HARQ identification bits,
dependi ng on whether there is a sem -persistent
W@ e@n®sd93Gi on or a dynami ¢ (non-semi - per si st enPQT/IB2008/054384

transm_.ssi on RV i nformati on then. deter e
gpf?@ﬁmteat é?o?”e%t‘%%m‘%‘é’l‘ﬁ‘%ér %?P%r?téﬁﬂtt isripdy tlpaﬁe PRECH to

wheddi@ke twiRthd} |0 Gahdn@ksidrS if Qemi- ﬁerﬁlgt@fﬁs Mih$sS ib@N perhiits t diferent

sem per SI stent transm Ssi on case RQ bits refer

t o RtFfETeLAAREY BﬁfffeeHéRPesdéW@aﬁ%Plt%féiwens@gs%fvéﬁberu%re is a

Thesgi-frstélt SAinSRNG6Rbr @l dyaihRt @Mﬁs&xﬁ’%ﬁ%ﬁ%ﬂt SarkMARbion. The
can be considered. Enbodi nent 1C. Each sem -persistent

Sal IR9C Bfprawtions thes detemueps; whethsyte qtaxpe@epiewégr@sw ipfprgation, or
eaGhheBeMhe RBSRLST 86r RlHASALHAD IBY s@rhﬁ&ré?s’%é&ﬁ trah i case

periodicity). To avoid re-transm ssions overlapping

wi tie BABQrhits prderdd e dMRQ bulifssriesgyasfonfemarparsigieplasket |

nore than one sem -persistent allocation can be

configured. As one non-limting exanple, two

al IThemtareon® savdrdl ali@matsve pabpdichents that craaype gensidsad. t 0

effectively create a 20 ns periodicity pattern.

Enbodi ment 2C. In addition to the enbodi nent 1C above,

i f Bnfte dRBCH. cliuvh abmbpetsidertt aﬂox;a'tlmdlscﬁilgled 1ts own HARQ process

ersistent, and th :

or ODLBELEE i rgeuBim: Bl didiam i 4B pRribae iy g oid

10 réreRMissar obelagpivg d;eth ] rs&m-ﬁéhhkthuftfaeﬁrﬁlsmdm of hn&w packet,

case t fesfo fferent sem -persistent

oA A5t TE e TR BRI c AT G P oo o3 b brditing
15W teRarhfle, t&% GEPdation kRt MsSRAbES! ®hy be ded PQ EHERIVEN Sreate a

need to he stored in the nenory. Enbodi ment 3C. |f

onl%) RS RETIPEIY BHEess | D can be assigned to the

serri persistent allocation, and originally there exist

HARQ processes and N seni -persistent configurations,
t hé?ntbedwnh%ﬁ%olwd@aﬂn etheiexaberigentd Cialowss ik e EDCGH ¢qpfadns 1

Casg tbhﬁdldﬁé?%ﬁuﬁefrs@iténfﬁ{d &Hgflﬁaﬁ& G%ﬁ‘ére %?e"}( HP&R@' ﬁrB@e@stes and N
configurations are derived as in nmbodi nent s

202 A sepj-pagsisteie cexfagpationn thehdE 10 ﬁnﬁtmféy éashe $ividgd mthtFNéuffers
tr &}H%ﬁk 2 éeotﬂe t}f]@{@ ke s aﬂ)ﬁ Qlffé?efn{ Q&Fﬁ ﬁ@tﬁﬁs@éﬁt Qéﬁf?gﬁﬁatn%ﬁss can be

need e stored for each separate RQ process
serdpmrﬁér 8i dn ¢ht aboflimgor A, owith The eK@Pﬂ@mﬁb@h Yspegngersistent

ca any of the enbodi nents
I B?’a%&eggﬂ%gﬁg]%Ssmgasegﬂeong?(kg foregoing it should be
apparent that the exenplary enbodiments of this

I mﬁ%ﬂ) Idl(i)rrl‘]enp %ﬁ“ﬁ# ?1(1?131 %?enﬁ}\ﬁadprocegsoﬁ c%%%é a 51gne& %WR%J ge?m-perswtent

10

gramp
allocatlon and originally there exist X HARQ processes and N semi-persistent

configurations, the UE 10 memory can be divided to X+N buffers. In this case the
HARQ buffers for different semi-persistent configurations are derived as in the
embodiments 1A or 2A, with the exception that in the case of an initial transmission
30 the PDCCH also defines which parameters need to be stored for each separate HARQ
process semi-persistent configuration. The re-transmissions can be handled as

described in any of the embodiments 1B, 2B, or 3B.
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informa UE of HARQ related information. Referring to
Figure 4, at Block 4A the eNB 12 sends the UE 10 a RRC

w@emwblospes@t i on that conprises one or nore HARQPET/R2063054384
nunber (s) that indicate(s) sem -persistent scheduling,
and at Bl ock 4B, that further conprises at |east one

2 BAEbEH t}féffo% RSRAEPBESHphRht Biithe &@frﬁalaﬁ;‘ &hbodiments of
schedul I ng identifications used fo

seftis ;megmm @m«ldg ch B ofngPPars#us sandeFIUgfeE .Hrﬂ)grﬁatﬁr%#w(8> to
p Clnf gl%% &ﬁ)fedl iRfokBioeRbRHing fro @‘?%?Qﬁ a} tBl&e@ 4A the

wher |ng|s used to inform
5 HAR@Bp}r?o&saaés‘éls UENFq@e ReRRYp eonfiguratipe that comprisgy opke er @Pre%lARQ

in %%or%rgst q‘x(nﬁ'%o Iﬁsﬁ r?ﬂlat QI?d-lcc"dlteg%) %Qﬂn-ﬁ%ﬁ%&aﬁ%@ﬁéﬁmlﬁg{] Qnd Qtnﬂlow @B Ethat

ersi stent processes is given
N durthet sorsprgsnablekdaSt on¢ fa YEmbEr ofi HARQCDTQWQSW&vamfé}ml-pefSIStent

\Imn%{,}}?g&ne Aq{_(&:&% %ﬁ e{t)lohp% ‘fo%sﬁiﬁglersﬁgﬁg’ 's%ﬁﬂhg, or a

seljb‘eﬁcpﬂcrisrlpattﬁnpenEARiQ\pmﬂ:ed into N sub-buffers, and for
each sem -persistent HARQ al |l ocati on the sub- buffer
Oi dentification for the transnmission of new packets is

derByRdhd MpthbL ot fayagfapb (A R Wﬂi&ﬂé iPOAICH $iynafiag tsewse tamdomn the UE
TTl. nupber. in accordance with

suBOb®ff feP AR BRCESEHY rEte P osneyg 4ot Vol of X indicate(s)
NURBRT-pfists® HARO! ShahRRY, ahdRBerd Ohuibert desemiphsidtenf HARQ

par agr aph, (A), where P nal d tq.inf

t h@TQIESSTDIS FVeR %@%lﬁé&%&lﬁi hﬁﬂggo sy *ﬁﬂf’g‘“&aﬁv one
150f ARG AEREL D Sﬁd{&a&eieﬁh%%@menrﬁﬁ%%§ el 4 mng@nﬁffer that

where a nunber of seni Lgermstent RQ processes

g esbcat SREBeTFige i frided imi Y Heb-QIIOT ik Zprieagh semi-persisent

1@1&(’) Rloca LR s%‘ ﬁuﬂf@%@nﬁfi%@ﬁ $orl irﬁgfn‘i%@foﬁ%f new packets is
sem-per3|stent I'n the method a HARQ buffer is

di viedead impliotinirpmiguetiedieity rafferniand ¢ &1 pmerin aceprdance with:
sem - persi stent HARQ scheduling via the HARQ pr ocess
ID, or if sem -persistent allocation is in use,

20corsnb¢>uff¢%ﬁ@nt(mﬁrt®t HIdEPttresiod)e mod@@n@plspémml-perswtent HARQ.

. ELIL38 PSS Bl PR S et YR ks v U

Nu rifesf &THARQI prgessss, stlendt omdARXhE D)alulen of IXemrheathsa sknwfpersistent

th reﬁl%%a fgh g%%@%ﬁ% émré_llgfgr oY anéfr- N9 sl,tesqt lII;ISAq#? %)%cé%ésqg gfven

HARQ Pretesgatdan dhd—HRQOI\IERﬁCemmheg,\)whéra‘ are HARQ process ID
25t hd{ldl e?cgssseml—persmtenth tﬁg Ign% uI IaquRey%u{' & i3 1V1deg(:éo %J\felsbuffers
and if the PDCCH indicates semi-persistent HARQ scheduling via the HARQ process

ID, or if semi-persistent allocation is in use, a correct HARQ buffer for the

semi-persistent transmissions of new packets is derived by:

30 HARQ buffer=X-1+[trunc(current_TTI/SP_period)] mod
Number_of semi-persistent HARQ.
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sem - persistent HARQ scheduling is in use in an

initial allocation. In this method all HARQ IDs forma
Wae@pos39x of HARQ processes, and a HARQ buf f er PCDIH2E08/054384

used for a sem -persistent allocation. is_derived fr

vedDbin (hacestaiek o/ peoiEeAah (ShrvieT PIAECHeianalipg frgged to inform the

X3BR O BRIcS:&d %E |5|'%Bga BRHARQ processes and HARQ IDs
bu??‘gr g(vector% r?dgx 'E 1\'@2 nmet r%g of parg‘graph

( A)are wbserved afor | @%ﬂ)ef@ﬁ@nbl AR)@ wheduling; ghere; AR iadigpdes that

to inf ; $&liORethod all
Whaeat gerrﬁ%tur g—f&’lg(% %%ﬁ)g&hr%el%nﬁ%@ i ?r? gl?tgatl gfrlcgec@ﬂtggg P i o?t od a
55 erHAR@ rIEs ﬁdmratvetMeYOﬁdeRﬂwmpéeSSﬂSJ @Fiﬁ"cﬂff\le uffpRo)be used for a
buffers e |

th HARQ buf f
di VFUERTTRED %ﬁﬁ%ﬁxﬁ@g‘%&?ﬂ% a(ned N ofRQt hgsee;(iNaIr—S\RQ

buffers are reserved for sem -persistent use. In this

onsive to st one bit of PDCCH
si gﬁ%tPM‘?jie Bg[ @C(%WCHE—HED%EPEBO(S W% prets HARQ bits in
thel\hhlﬁ’sF&Qd‘flseindpaﬁlstanthEQH to indicate in which of the

N HARQ buffers a sem -persistent transnmission is to be
tored. In this method all HARQ IDs forma vector Y of

HARGQA RO S S BuccdN Ghdax)HARQ buffer to be used for a
sem - per si st ent allocation is derived from

vector i ndex=[trunc(current TTI/SP_peri od)] nod

NUNRS i @ SEHbE Qﬁﬁﬁé@i&%%@e HARGt one bit of PDCCH signaling is
buffter 7(vector I ndex (F) In the nethod

parla;gql gp sh.e@ 10 é(?l%l -ReFsastea 'gﬁlésgg§s&ﬂxil W?xere a plurality (V) of
14 % F RROCHIFFeeN e Thbbded S8 REHILIRMdtent Sisd, %BH &Qﬁﬁ: bﬂglﬁall\yal’ URARQ

a counter that is increased accord

per huftdisc exist Baﬂtl-‘e method)the Hﬁé{%t‘ﬁ%ﬂ aéef d‘dﬁ%g}?@pﬁg\’ HARQ
(B)g d,‘f?s’ aﬁﬁ; éle B@Wﬁﬁé ﬁu?fe% a[r@ résé@@@ mr%&'npﬁergﬁbrﬁglse In

nee od furt I ncl udes the use of one of:

( A thisusétha, qusg@(sNg fdthe abfeasi ong bypj of gD@Q@rﬁlgmmemg on, the UE
Pr Of 1n§ rzts @Alﬁ% El(t)s fnr{ﬁié ﬁ?&(@ ﬁ[s!gf gﬁ?ﬁ-é@ﬁ ft(?ﬁldlcgt@%) Wthh of the

interp sed bits o or TBS field
20 ndeaAEQabucffersraesmmi-ﬂéﬂ@d@utramm;smcleég be gtored. In thlS method all

HARQ IDs form a vector ¥ of HARQ processes, and a HARQ buffer to be used fora
semi-persistent allocation is derived from:
vector_index=[trunc(current_TTI/SP_period)Jmod
Number_of semi-persistent HARQ

25
HARQ buffer=Y(vector_index).

(F) In the method of paragraphs (B)-(E), where the expression: [trunc(current TTI/

SP period)] is replaced by a value of a counter that is increased according to a

30  periodicity pattern.
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(G3) when using a PDCCH bit to indicate whether a
transm ssion is sem -persistent, using RV information

WQ 200d@539801i ne whet her to store sem - persi st ent PCT/IB2008/054384
i nformati on, or whether the allocation is for

r e(@)rlaﬁlsqﬁmgth@cb@f paggephs (B)-(Eh@hews i roseqnss igragpiransmission being
gfaga A A SPRRL AR IIIBRE: Rid 6f oheber to the HARQ
ers reserved for sem -persistent use. (H) In the
mst hod of paragraph (G, when considered with the
nme RS &ed)DiB to indicate the
ret((?gglhss B ?@%@%ﬁg%ﬁ%@nﬁfﬁt hod mgy further
5 némbuﬂfbe use of: where 7-bits are used in the PDCCH
for indicating the HARQ buffer, where the Number _of
sem - persi stent _HARQ processes of all HARQ process |Ds
c aiGeintegsetingathufedrbits exfiTFp endps TR ficlds ¢o indirdtethearsciRYARQ
gérz%s thg occurrence of the re-transm ssion, the
FECtP AR  buf fer is identifiable implicitly. (I) In
the met hod of the preceding paragraphs where for a

10I t Zgaml?%qe&ﬁ%ac h%@(g@él lfegsll(ﬁc ?e\gh e|§ ga%raatplsng{s]ss}é)n {s%gr?n g&sgent

al lueiag RVO thisretifrateeddidrmirpvwhatesr ito stowi sewj-pérsistentdeformaion, or

avoi d re m ssi ons_ overl apping with a. : .

serfihefhst s %t% atjqn, A% nfog s‘ie&?nggls%\g‘h evwvﬁlﬁrﬁc Pt the ¢ fogypersistent

al tRhHRtdidelcHseBliee HARD Bifie r&feiito plhe SHARENthuftbisoeaévah for

is configured, such as two allocations with 40 ns

perSFIBUP“é’f’lft?Ptf‘E? effectively create a 20 ns periodicity
ispattern. (J) In the net hod of the preceding

raphs, where if th DCCH contains 1 bit

Pﬁ&ﬁg In te gratodpfipeTagtagh £G) arhgn eenstiered i i 8138103 (of pagagraph

HARR) RIRReRSRS0ARM0N, REMNsRRLISH SER '\[@tneg&ﬁf the Liﬁéiﬁddoﬁﬁy further
dividing the UE 10 nenory into X+ fers,

nd
t hethtg theifuepf wWhere ifbifst @e apyd inethe PHIST &réﬁ@watmg the HARQ

- TOCeSS
ggr%a g?lléjl gﬁl'éf(agﬁesNgﬁq &r s'e?ﬁﬁgerﬁgtellg)r(‘}cléiég ﬂgﬁ&?@g topill HARQ proces

20s erfDs paarlsa rsteevet] fpraspamrsstsntals@ and whese RVhingiggesherpgoprrerfoe of

t he(he Te- t%a%Sml(sév% éltlg: %)chtlﬂ]ﬂggut% 14 1%&1‘[95@9 %HMQ%&RQ

paragra or a er'e only one
process | D can be assigned to the sem -persistent

al | tion, inally ther p S

anath e R 8 itk PRerdlne, ARSIt 356 g coon

10 mﬁperylsuemt allaeﬁﬁbxbuifmlgnedamtd oe HARQ Ipudctsr $Df @nd each

dlfferent sem - per si st ent co.nfl uratJ ar e rive

255 e, 1stﬁ%tt ﬁl&(ggtl%lr nﬁg é’? al tléjenoglc 01%?11 t(% hgmd re-
transmissions overlapping with a sern1-pers1stent transm1ss1on of a new packet, then

alternatively more than one semi-persistent allocation is configured, such as two

allocations with 40 ms periodicity to effectively create a 20 ms periodicity pattern.
30 (J) In the method of the preceding paragraphs, where if the PDCCH contains 1 bit to

indicate semi-persistent, and originally there are X HARQ processes and N

semi-persistent configurations, dividing the UE 10 memory into X+ buffers, and the
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exception that in the case of an initial transm ssion

the PDCCH al so defines which paraneters need to be
WQ@PesBIBr each separate HARQ process sermi - pePGI/BB2008/054384

configuration, and where re-transm_ssion is

ac EHORSY ibsfferd fon diffeat rambReTsiFten EMESHRoNS rerdeidsapfn the
parAgARPS a&&a% (E%ﬁov@r wlthithe eképtiBRERENQBMLHsistent parameters

foregoing it be apparent that the exenplary
en’@@dtqmnsheaﬁemwsfihﬁm on al so provide a net hod,
apparatus and conputer program product(s) for the UE

10 and for the eNB 12 to determ ne the HARQ process
snui@ein (lmrmq:tbk)d hiheerepsdingeragiephs, dieter fan srriases wberg only one

. 0# K( %%c\e/seg, oeugsmgxgédntg the §F]Ql§ ﬁlls?sgeng Qﬂ%hﬁﬁ'}é and originally

S|gna bas on at one of
fo Itﬂeea/\arag’ HARQ pmcmsfanam@emwtrelste(lt@ﬁhﬁgwmosu [giviidingrse UE 10

nunber e t -|-|
or Gtest i GBHl JRHER, i b HOUTZ ot o RREn e sten
C ORbiifurdtienis hresdenieet s g t}(el\hnmh&ﬂ%; bﬂﬁa@graphs p@®) i diCei Wigh the

of sem rsjstent s hedul.i SP.P
L0pr sReRtol Bl b e Atss T A i g P STOR e QG EL‘L’\(F‘?‘%‘“‘?S hich
t h@anBichednedd RAbaGiaRD féil PachWpiratet HARQU mshieassosenirlﬁa@stent
processes, reserved for sem. 8‘F)er Si st

C oﬁppféﬂurqﬁ@g,sa)ndsv&lﬁg‘dﬁrtfaﬁgméﬂ I5racE gy lﬁlgeid] ig dlfczﬂrq%pc%wlth one of

Se%aﬁétﬁb&b@pira§r§51QQGh) 6g) &neh.or the HARQ process
id(s) reserved for sem -persistent scheduling are

signaled on the RRC. (N) In the nethod of paragraph

15( L)r) BABKY & thbSor i@%&ﬁlﬁﬁse SHpaRREY thhiSthél ete@iplirf @fhbodiments of
according to the f

f orthig WGWraéthrmmmiﬂsg SPRURHINIRY SOPPPICE HREPBURTPAISHS) for
TT'tﬂfBE Rerin@ #d the2dB Ng R SEe R Ane BrostRmAfbEABRID) B be

process nunber indicated for the first
al Ia@svaterlof@r tt@)tranﬂnm@smﬁtmelmd pather esite eNpoipid downlink

t he T, m ned a
f olﬁogt% ng%l% H@é a(g%dl';ﬁ At)lea gﬂiﬂéﬁ lﬁi’?& 1%[ [ ndex,S wher e
20SFN siysgterh frems ylsmbem(slﬂé)rm snbjﬁblec nyrhpes fetcqueivalpnilyt FHd naeber);

and i ef rﬁﬂ?&d} processes reserved for semi-persistent (or control-less) scheduling
(Num_SP_HARQ);
- periodicity of semi-persistent scheduling (SP_Period);

- HARQ process ID indicated for the first allocation.

25
(M) In the method of paragraph (L), where the number of HARQ processes reserved
for semi-persistent (or control-less) scheduling and/or the periodicity of semi-
persistent scheduling and/or the HARQ process id(s) reserved for semi-persistent
scheduling are signaled on the RRC.

30

(N) In the method of paragraph (L), where the HARQ process number is determined

according to the following formula:
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(0,2,2,..., 9) is the index of the sub-frane inside

one franme. The various bl ocks shown in Figure 4 may be
wor@nesBas net hod steps, and/or as operations PEEIB2008/054384

result from operation of conputer program code, and/or

as a plurality of coupled logic circuit elenents

c O@ﬁhEMCﬁRﬁQt Th-R8bY HWEQ tDe[tARS@EHake T SMebica S) -
The exenpl ary enbodiments of this invention al so

enowdphes SRAL4REY.e/ sof tware/ firmware circuitry and

nmeans | ocated in apparatus, such as the eNB 12 and the

UE 10, to acconplish the nethods described above

5i novherti RgradbHARADID | ik rihe FBARQ) Proprss HRGeY dishgatednfor the first

bIo ks 12F, 10F (and HARQ buffers) and the schedul er
F'%e enB 12. Havi ng thus described the vari ous

exenplary enbodi nents of this invention, it nmay be

| IOSK ST IEA 8, ARG BL R, L e

(usietenﬁlﬁédalfblma;tl ng tinme and frequency resources for
sem - persi stent use) needs to be reliable. This is
especially true if the resources can change during the
t aldunSRUTTI due-SFo+aur@imcanies. | f the UE 10 does not
recei ve the PDCCH, and the eNB 12 makes a DTX to ACK
error transition, or DIX to NAK error transition
(i véhere S iChBsyls?ent R RAbS (BIbXddastrio ther @ilp Mdssibaiame_index
fromUE) as atransmitted ACK or NAK), the eNB 12 will
asS0a. t-19Ats thiadrierf the whdemeyrstiderge 886ur ces and TFI
isare valid. However, UE 10 will assune that the

previ ous seni - perS|stent configuration is v

id. As
r e “Fheangnissklipdishaye ik Ergure 4 graynsy vigiehas Wét%%@@lﬁ ap/gr as
ao%@raﬁ&ﬁs%ﬂ&%trésuft BrofOdREEEn bREMPitdr Brdohidn ¥ade naﬁ1d}’ di‘ lat b lurality

sm ssion, thus corrupting the associ ated
b ufq‘f eoupleidsgintimyitelements caesimeipd PD@GJLIOWP%%SSW@ ﬁ‘%ctli’%s)
and that the DTX to ACK or DTX to NAK error rates al so
1% then the probability that the eNB 12 assunes that
20t heThseni expmplsryst emtbodineptsat iacdn Wkis s irvertiesf ul alsonh egpcompass
bR RAAC SR by oy B M Sl Rt
t haiNR h2 as®the @&t 30,5 anctonq:lhlslo getrhahods slembehd@de,t 1oclb<éng (but

gus F‘g’é &fﬁltsa }O)ttﬁ%ﬁrgxﬁcbj Fl.\nOd glga{ lc)) kgﬁl 2&&? ?(2)1? @(r:lg x %{6 %uffers) and the

detgché¢tark &2E of the eXBl@2. t o i nprove the reliabili ty of
2Sthe PDCCH, and thus reduce the probability of

10

Having thus described the various exemplary embodiments of this invention, it may
be further noted that there is a problem with talk-spurt based semi-persistent
scheduling in that the PDCCH (used for allocating time and frequency resources for
semi-persistent use) needs to be reliable. This is especially true if the resources can
30  change during the talk spurt due to error cases. If the UE 10 does not receive the
PDCCH, and the eNB 12 makes a DTX to ACK error transition, or DTX to NAK

error transition (i.e., the eNB 12 interprets DTX (=no transmission from UE) as a
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reception error by the UE 10, the eNB 12 is configured

to transmt the PDCCH for a sem -persistent allocation
WOore00e/0539an once, and to al so allow for possi bl pCT/IB2008/054384

different error target (for power bal ancing) for the

sefrrngypdttesi ACKner ¥ he redis hf 36l gpsumepthel the IRY nrypng/time

p OV Lurc AN L Frpf@ﬁ@ VRPURLWERET 08, 168Yi1PEssHRE dnWNEB previous

transmitti ng a PDCCH t hat cont ains a sem - per si st ent
al kouigtersastent configumtign 1Sp‘01s1§| b ee-ravamispiense gerjt gogether with the

c oﬁ)(,‘@ﬁ %ﬁi iJ n];’l‘)I %t??{‘%ts tg %%@]n‘év\%en w]t:’ w&{g 1N_t1faf {ré{smlssmn,

sem - per3|s cations ocation iIs

5i nittus abdryptigp tenssooiated HASRSIbultdr. t he paraneters are
changed during the talk spurt (instead of only
transmtting the sem -persistent allocation once at

t hevshaghg thatg n@inat PRCCHI dkros pitkr is 1%; randl that thg DXIRetot ACK or DTX

iﬁg«{]gg{ﬁ ertgﬂirﬁtse{se nl;n Iqt/c,rdI 31’1 Mgent 5)% gtp{athgt%e nlﬁﬁ d% '8 e‘% that the

Pl Yerai-pdrilstériNhll@atiéd WeSsuchssiulf vdeetit LIEW‘;‘faﬂt ar @estlverm,yls le-4.

be set by power offset fo e sem - ent
oprcibe B bl GPRh 5 P g Y FeIeEo RPN G Bt oo
brsRRASAIBLADL idREnddd tobe LA foanRAgd: pquai oéfttime than a dynamic

n icator (CQ) threshold for the a tion target
i s aleqation, tiecacgitange pfgmn eflﬁecaélé?ﬁq'V@fpiéiP%ﬁ%?P%ﬁ UEs 10. The

repetition of the sem - persistent all ocation N tinmes
may be considered as an inplenentatiaon iss

auTe PEler I RORID B H o G5eh ok o Hdyimesacire gy of

15t O (RBtidd drror 9& e UERY, heespasiid écﬁﬁgt‘?ﬁéd ?Utt@eﬂlgﬁ[tdhe PICthgor a
former case the repetltlon is preferabl

t r spwpparasienttadlogatien WEorg thanj onge, and He algp a¥19stEQb ppgyibly different
h arégljogta;géf(f&ﬁ@ SR 6alided "fcﬂ'tthé:’&ﬁn @&sﬁ@ﬁmc@'ﬁ §ah&Sissidd More

he use repetition is specif and signaled to
t herabnis@on poreer, alhiéorUEOl‘E Oobral cedieg, g@ﬁytbecwéuwhengra@ﬁmmmg a

" eRARiad tq%%%gagts a't@atssl&saett%ugétawer i ncr ease

same” approach nmay al so be used for UL
msent perS|stent aIIocatlons sent in the DL contro

h?glé 2 S{) ﬁgssih tglgt ! oor%k R'3 co %(fst{) %@a&%{‘raﬁégxﬁt %Pﬂ@ H for N first

eNBeh2perbistehtaalldtations, vtdﬂsn ahd ﬂihﬁhticmrns Jinitiglyi giveérs ompir @me of the
readi ly notice ther the UE 10, sends uest.
o taEee o FIRSRE dHape S dah P Tp e, of s e e
dat@mppekletem Alotion PRnebhakthé bégimﬁ@g’loﬁ)tﬁe mnpelmne«tr ﬂmmhe talk
very | q One . cl ear adyant age t
231 P eGSR [ Er et P FIeRBr Fpgh A e KB 12
transmits the PDCCH a plurality (V) of times.

A different power target may be set by power offset for the semi-persistent UE's
PDCCH. Different aggregation levels may be ensured for semi-persistent UEs 10 if
30 the channel quality indicator (CQI) threshold for the aggregation target is set

differently for the semi-persistent UEs 10.
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of the sem -persistent allocation via the DL contro

channel (PDCCH) is increased. As such, any of the
wepivomsivent s of this invention described aboveP@i/iB2008/054384

respect to Figure 4 may be nodified to provjde for

t hiTke eaphtiinreel” the| spabperpisignt logalieni A GmeR dnadORCEP BT S a0

UEﬁn;éQmeﬂtzﬂ o &2 tWheE‘J]%. ‘ﬁﬁﬁblﬁﬁﬂs n&¥BAPhaddor/epdack MeRt Secide
e npl enent ed hardwar e or special purpose

ci wb@ﬂlcrsto useob)t ovelt @ay b@@e@ﬁ@i bsigndarsi thafareer dapethe gpetition
For %gf{él Iy\%\g]llf ?éﬁ?%%@ B, OE, ﬂl@gﬁqmﬁﬂ&ﬁ&jhdnﬁle the repeated

er aspects’ may be inplenented in

5f i amm@scas newfal uma@smwmusmyﬂbéer@m@ms specifjedznd signaled to
I

ol ficdany e e VER] PERT R st ot SR an G B aces v
vamhﬂmﬁmaﬁaﬁcﬂsmﬂﬁythe exenpl ary enbodi nents of this
invention may be illustrated and descri bed as bl ock
di agrans, flow charts, or using sone other pictoria
I ehesand agpréwsh ndy Al beelskd torddr séniqabrsidteat alidvegens sent in the

103;%5508@@ q%ar a ﬁf%ﬁ%@ %P@ﬁgﬁ%&%uﬁﬁﬁ 16 1ssest tlﬁg gﬁocaﬁon and

NOoMkib islrﬂott BECtOX B e @SB m&mﬁfor sof ztllwitﬁms fas ritnwaroeg readily
speci al purpose circuits or er al.pur pose

P et TSTHEE bR Lol sehs e oaisary i oG S PLRad tFhat i
S ORR: 'GRDioNRALal fabkek N@Fo8 Plobatiity SAEBE expéct&ito bk dlerh dow.

appreci ated that at |east sonme aspects of the

exenpl ary enbodi nents of the inventions nmay be

15PT &ifel GG advAn S ﬂthL@ ﬁ&ﬁf@ﬁ%&ﬂé §se$)lﬂ ehs ﬁl‘écédiﬁeeig frat e rellablhty
circuit cﬁlps and nodul es. "The es of |nt r.at ed

ci rof thietssmi-pergistenablodagipnyea ﬁletﬁlg?ﬂnyo éé’%eased
Compl ex and powerful software tools are avallable for

converting a logic Ievel design into a sem conductor
ci rAausuch,crgiogthe enkhdimenthel thishnyensiewdesgribeg above with respect to

ser, Cu(%n%ux% )F e &?ftierd% ontlS RorSRls dé@@ﬁﬁ%e& QalBilfAh sending the

auto ica & ‘condictors an ocat e conponents
2an1RDG@Hm¢mmﬂWbﬂ&r substrate using well established

rul es of design, as well as libraries of pre-stored

desi gn nodul es. Once the design for a sem conduct or

Ci rigeherfilathe hagsus mmbleﬁyack;boﬂilﬁ&ntsesayl teaimplegesied i hardware or

oL ancnc e <L O SRl (8 SRR R, b Bl
f abyohzahdpedts fragi be tiynpleptenfeabini batiwam, adilenethar aspeste may be
25I ntfn%ﬁe?rtw%‘gedciinr gr%vgarg eo\llri s%?t?vhre which may be executed by a controller,
microprocessor or other computing device, although the invention is not limited
thereto. While various aspects of the exemplary embodiments of this invention may

be illustrated and described as block diagrams, flow charts, or using some other
pictorial representation, it is well understood that these blocks, apparatus, systems,

30 techniques or methods described herein may be implemented in, as non-limiting

examples, hardware, software, firmware, special purpose circuits or logic, general
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Various nodifications and adaptations to the foregoing

exenpl ary enbodi nents of this invention nay becone
W@pWansdso t o t hose skilled in the rel evant artBCT/IB20082054384

of the foregoing description, when read in conjunctjon,

Wi phrppivehaadeaemoasyitrdlet praibay SompiiRe \AsYicesa 8y Sefgl cginpination

”DﬂleFejo?.ati ons wll still fall wthin the scope of the

non-l1mting and exenplary enbodi nents of this

i nvention. For exanple, while the exenplary

emhodi nent. s . haye b=[e3c ' ' !
TGS NGRS S0P R ot st
sappmbodiatms df b itvketionx engyl by practided dinmeanipes efmpopgrgs such as
i nventi.on .ar ot limted r,us i ; [

oo ratiar g s PP, IPLRR ARl Sl 8 192 ee
t hathigte yutomyted @rasssdComplad uah pavgeful ofordre took arelesigble for

-
et

conmuni cati on.syst . It _should be noted that.
t erc%venglgnq,] (1o ’vefsggs rnéca ’a..segllgcog lilct(%/racrulrcglit1 t(%%l lté Ir}gaodfy’ to be

e gbriz¥d 60 BREGIcbNICcF substdpt.iSugh sefivanetoodicae attomatically route
i ndirect, between two or nore el emant§1

. d .
10enCOMPARE PRE 19FHS cHEWOBIIH I8 Br SHYFY Pﬁ?fg f%ng%tgt gsing well

el eERRsted@1cdBE R sioNOasEY BB Mbfritdipréstered devigieaddutts. Ofice the
"coupl ed" together. The coupling or connecti on be& ween.

t hélesglé ﬁ‘if nt §ereigpndyeon ﬁ%’iltc%ﬂs ,beFlb(jPrB%lft,ed’o ¢ Jesultant design, 1n a
C OBl A 1L HBHE Frmafie. o THuONSIINE R KR HWPmS) RN EMbiitted to a

may be considered to be "connected" or "coupl ed" .

t ogemisendustpr fpaication Peilinfor dabrigption 4% gneOr 1RYfR) iptgerated circuit
152N 0kePrinted el ectrical connections, as well as by

the use of el ectromagnetic energy, such as

el ectromagneti ¢ energy havi ng wavel engths in the radio

rr L84l LEHRVRV fe T504 ligiBhts of
SR A S R 0 Db
northis iinviettiangm@rtscoronamrivatistthase sldledhipltiesrelepant erigininvef the
SO of. the f.eat ur t he ' J - |imtina )
e
20adVEsWevge any Aot modiications eidlptitl dilhgithis ¢heofcopst ¢fdhe non-limiting

featyres. As s c& t he 1"fhor.e 0j.ng description should be

co Sé?%afégmﬁ% fopyrs of PPy gil(i”?/e of the principles,

t eachi ngs and exenpl ary enbodi nents of this invention,
and_not in lipmtation there f.CLAﬁV\hat LS ¢l almed .

i s:FOI.eXﬂnR]ﬁt W @‘Gr?ﬁ?li‘l%l?’ﬁ(g‘?m%@gﬁﬁn& Th3°8 %esgr?beramarrggve in the
hy béonbxit HEEH-UTRABPEAIR ARQUES sysinpcesisuld be appreciated that the
identifjcations that_ . . . i . .

25  exemplary embodiments of this invention are not limited for use with only this one
particular type of wireless communication system, and that they may be used to
advantage in other wireless communication systems.

It should be noted that the terms "connected," "coupled," or any variant thereof, mean
any connection or coupling, either direct or indirect, between two or more elements,

30  and may encompass the presence of one or more intermediate elements between two

elements that are "cormected" or "coupled" together. The coupling or connection

between the elements can be physical, logical, or a combination thereof. As employed
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are to be used for scheduling w thout associated
control signaling; and determ ning a particular hybrid
WQ@i00Ms198C repeat request process identificatiPCI/IBR068054384
assunmed for a given subframe, wherein the deternnin
i s hiyaineivocereants| easbe emnsidered tebe yeonpspiady Shecoypisdetogether by
nuphels. af oxFE{ Qrhéle ngteQ,r@BI'eé: aldFRGRhtell RRERAI PHRALBSTES well as
that are allocated for sem -persistent scheduling; and,.
a perihodisei ofy clegromagngticpenesgys twpl a8 cHesdgmagiytic enerpyghaving
met hod accar di - ' : ;
Conao g U e Rty Begton, i AnRMARCh <kl sl Plhs optical both
5t heisitirogrina$iblayegion, aastwermnérelimisipg and panepxbaustive examples.

prqocesses that are alloc d for S I - ] t
R G L s
S e RinbpéifrBhis befhis iswheeimaynie usad toldeantak votlowdiaorodiesnyndiog
any onge of clai 2 or. 3. wherein_.the indi ' '
et e gihge B Sspen pastprsreRrpit oY B8Rl Ea
t hend#1§ i1RiktratiBE of thy Prihdplay)teactatidsand epamlary ergbeihents of this
praocess identifications ar? to be used for

10g e R veplgns PR R in WRYAIREFRYY 4. The nethod according to
claim11l, wherein the particular hybrid automatic
repeat request process identification to be assuned
for the given subfranme is determ ned as a function of
a nunmber of the given subframe which is derived from
the system frame nunber, the periodicity of
sem - persi stent scheduling, and the nunber of hybrid
automati c repeat request processes that are all ocated
for sem -persistent scheduling. 5 The nethod
according to claim4, wherein the particular hybrid
automati c repeat request process identification to be
assuned for the given subfrane is determned as a
function of [Current TTI/SP_Period] nmod Num SP_HARQ
wherein Current TTl is a nunber for the given subfrane
derived fromthe systemfranme nunber and the term
[Current TTI/SP_Period] is rounded to an integer prior
to the nodul ooperation; SP Period is the periodicity
of the sem -persistent scheduling; and Num SP_ HARQ i s
the nunber of hybrid automatic repeat request
processes that are allocated for sem -persistent
scheduling. 6. The nethod according to any one of
claims 1, 4 or 5, wherein the determning is
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based on each of: the systemfranme nunber; the nunber

of hybrid automatic repeat request processes that are
wW@lklooosroed for sem - persistent scheduling and BEEIB2008/054384

periodicity for sem persistent scheduling; the nethod
CLAIMS her conprising broadcasting an indication of the
wha¥sh&fkd @me nunber and sending radi o resource control

signaling that conprises an indication of the nunber

of hybrid automatic repeat request processes that are
. al lerﬁgtL&ijcofng)?isﬁlgm - persi stent scheduling and an

i ndi cat1on the periodicity for sem -persistent

s ¢ hefiguiingjpneam enowhlesbeid putgmaticisesat fegpest precegs idefifications that

bf i i x frane i ndex:
o LR AT DA et B g o>

wherein

s uldetemaining i peheigulshyarid hutdeaticokpetitsqiiastprecess idpntiticatinn to be

fr . 1. The. nmethod according.to s 1,
ass%e%%groarglge’n sgﬁfé%et, ge gﬁgenéegegrélggﬁ is g%s\éd g? gtalge{mst (?xlee?}é‘.ss

conmuni g afsteanfrared wumiler; 8. An apparatus conprising: a

processor configyred to set one or nore hyprid

aut omat P BUPREE ggy%“g(fﬂté’g’taa%fe%}%aé LQUTSERPTSF ‘T%%t P15 pllogaggd for

schedipdragentsétioningpggoci at ed control signaling; and

the processor .further canfigured.to determ ne a

part i cuPBFIINAY e SS’ER’B‘?”FﬂftF‘E%&?ggH’tg' request process

identification to be assunmed for a given subfrane,

wherein the determ ni_ngi is based gon at | east one

or:. a
2. sy ohhe method gecording torclaig nibgdsthod ffurﬂ)se;b?ql%pmé% SPRgieat {east one

of: §ERERL I HR HumBEQRE BS T RBautdhRtic ApRatabdues ptReEsséthat are allocated
sem - persi stent schedul |_ng; d a periqgdicit 0

an d for
for thespmieersistent shedwmEcandan mgicatipn of fis Peprsit faggegﬁ-esﬁsmeﬂfg
schi i %_ai m 8, further conprising a transmtter
confTgured to send to a user equi pnent at |east one
of : an indication of the nunber of hybrid automatic

3. re pﬁ'x%tmertheo%%géo"r?igé Q)Ca%g %ﬁec‘ oiIclﬂaqlrns g%?&%!fﬂgfé‘ﬁ?ﬁl@ gldﬁcgfioﬁ i@ Qent via
sem -persisten chedul'i ng; "andan i ndi cation of the
radjpeedoodtt cortiol fignaling and wiersn dteent oswbre diybridayptomaic refigat request
appar atus._.accor.din one of. ' or 9, wherein
profér%g%f’? e o :bg gs(’:eg E%(ri Sarlﬂnr'%edgl? t%lltg %ﬂr%ul e indication
via radi o resource control signaling and wherein the
4. on eTh%rmethod according to claim 1, wherein the particular hybrid automatic repeat
request process identification to be assumed for the given subframe is determined as a
function of a number of the given subframe which is derived from the system frame number,
the periodicity of semi-persistent scheduling, and the number of hybrid automatic repeat

request processes that are allocated for semi-persistent scheduling.

5. The method according to claim 4, wherein the particular hybrid automatic repeat
request process identification to be assumed for the given subframe is determined as a
function of [Current TTI/SP_Period] mod Num_SP_HARQ:

wherein Current TTI is a number for the given subframe derived from the system frame

number and the term [Current TTI/SP_Period] is rounded to an integer prior to the modulo
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nore hybrid automati c repeat request process
identifications are to be used for sem persistent

waeledsdosing. 11. The apparatus accordi ng to anpCDIB0e8054384
claims 8 or 9, further conprising a transmtter

opetorf; iISHUPezidd isghe paiedisity of the sema-ngisistant ssheduliagrandat a
with . . . P .

Nurf SRR S TR brGORAL Rlorkdt PR st ace

allotateglrfongeti-persisenicolddubng.ed to retransnmit the data with
associ ated control information indicating the
particul ar hybrid automati c repeat request process

6. | dant ikthoahiconlingronap penselaims B 4roe §avhergn the determining is

v SRR SRR S FB R AP PRI byt

prodebRE ianart Mg Rk €8 S&nF-persistan &fhieduling dnd the gerieliaity fer seine
particul ar hybrid automatic repeat request process

PeryigRhSEEEi on to be assumed for the given subfrane as

the Aefhdf Elrihecofpriting by &dastifglah anicafibibethe sylstee fpaiid atibet dnd
of sem -persistent, schedul i ng,. and .t he .nun‘{Jtﬁr of Fhvbrid

sendipm i rasorEsRaeRteo! pigpaling tabepratisessndadication of g pumbpey of hybri

autGthdt t@HefideduRtt pPREEsePBASkSAIRBAte Sfoh 8kt peRGtend sbhedliig and an

~ apparatus according to claim 13, wherein the processor

indicafion e the pariedicitydorsmeparsisient ssedsiv® i cul ar hybrid

and e RTRe hl?nlge? RE e JiGAUESHanRY 9 8&8mih<dQBt D IFOREIRahO iRRx;
assunmed tor the given subframe as a function of

whdrein SFNris thy ystegpfimae nealer prstsuRdiprspindpRean feer of sphdrame

wit iﬁ?ﬂpfia rrent TTI/SP_Period] is rounded to an integer

efore the nodul o operation: wherein Current TTl is a

nunber for the given subfrane which is
10*SEN+sub-fra ' : e EN. kS

7. ¢ e el Al b MIBIEL R M ey IR DY Sh B Reos rode o

a witkledsi cominhvaichtianetworlSP Period is the periodicity of the
sem - persi stent scheduling; and Num SP_HARQ i s the
nunber of hybrid automatic repeat request processes

8. t hain aparadislcompdigeh: f or sem - persi stent schedul i ng;

and1l5. The apparatus according.tq claim$8 erej

o ey pe RS BE R o Pt el Rafl Rped PbE Broblte
ideﬂﬁ&b%ﬁ&xs&d;ﬂs@li?hifiﬁ‘g wmﬁﬁaisscsmmmarstgmm; meent i fi cation

to be assune or the qiven subfra d.on, each of:

{ e pSE T B HUHBER 1 SHHE TR BB MHARgRace repeat
reqiélt PIoBSsk feht@Raadn foedQSePio? @ @BAL Sulififaak, Wikein tHeaertmiting is

for sem -persistent scheduling, and the periodicity
basepn aideast ro€i st ent schedul i ng;

a system frame number;

a number of hybrid automatic repeat request processes that are allocated for
semi-persistent scheduling; and

a periodicity for semi-persistent scheduling.
9. The apparatus according to claim 8, further comprising a transmitter configured to

send to a user equipment at least one of: an indication of the number of hybrid automatic

repeat request processes that are allocated for the semi-persistent scheduling; and
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t he apparatus further conprising at |east one
transmtter configured to broadcast an indication of
wo b@syIsem frame nunber and configured to senRCT/ERI0ES/054384
resource control signaling an indication of the nunber
an alicitionrof thegpeatiotiwityi for scepeanisieekasiulifg ocesses that are
al | ocated for sem -persistent scheduling and an
i ndication of the periodicity for sem -persistent
10. SC TR ppanigus atéordiAg amnmepf slhiorsi 8rrg 9awinreig thertrapsmigioniput er
eadabl e structl ons, .execut a
confiBRTEPrr DT BRETBNGT ARG St s s FRy R AL SRRt S one or
mord ﬁ%ﬂ&’au&ﬂﬁdhﬁ&épe@t re@R&dhoceaddmsificpioncas & be used for semi-
identifications that are to be used for scheduling
persitgnf ibedwi@8oci at ed control signaling; and deternining
a particular hybrid automatic repeat request process
identification to be assu

11 wh e RPPoEiies MeraETTHGTY 8! SHTRd By HT SIE0GRG Bemer

conﬁéﬁ{e@m thah &R i MO DR En suBRHE RS witholt ¥ &béiste@tdntioBinfogmation.
eat request processes that are allocated for

sem - persi stent scheduling; and a periodicity for

12. S e r'f'he ngéaﬂtﬁst eﬁ:@(grd g&%’i&ﬁlni ng Whéer O @ariSRTRY 3 cOhfigukad ti

elrn rticular hybrid automatic repeat
retrm@qwebt datr witk ssocrlﬁedqutrplclafqn@ﬁl%n%@ﬁa% %r?é%llc?lérr hybrd

aut%rﬁtfb%ﬁ? gplfeﬁlgegfpréﬁ(% ﬁérﬁl‘:’f‘g&t{bﬁ% %pd?isé 18NGeb e Qb knbiledEBETt or a

Num where the term [ Current
mis§ih ASRoREdpouknt.i s rounded to an integer before the
nmodul o operation: wherein Current TTl is a nunber for
the given subfranme determ ned as 10* SFN+subfrane
13.i ndex; apphemeadaoﬁaﬁig tb snyt dne oS ylsinerf droayherpin MhraITocEper is

corﬁ’x[ggﬁfgtc a%gpr@ét}e %edpairtéc%%% h}rlltgngii(aiug a%y ?egt?%%¥&5£ 1&elﬂﬁﬁcatlon

to SeQRIumRA IFSd thé @mn sibfradelhs an@nctmn dfﬂda vysBfn fAROjsber.ithe
nunber of hybri tic

porie af L s o TBAFEbel SRR BRAF R R e

profess@RRALAL MG cABF $e§11@§rsﬁfeﬁ@£5ﬁlmh@ means for

configuring one or nore hybrid automatic repeat
request process identifications for scheduling w thout

1425 SPkd ApSdtus Atbrddg 15 icBRAN B Rgieraanthe gkcevsod incondigned os
det{egégggxt@ gggcﬂgrnh%bgd FaJl?tgrtngt?curlepaerat rréql?ers‘é pCIi‘O(%léISt 1%“%1%J catlon%J Ee assumed
for the given subframe as a function of [Current TTI/SP_Period] mod Num_SP_HARQ,
where the term [Current TTI/SP_Period] is rounded to an integer before the modulo
operation:

wherein Current TTI is a number for the given subframe which is 10*SFN+sub-frame_index;
wherein SFN is the system frame number; sub-frame_index is an index of sub-frame within
the frame ; SP_Period is the periodicity of the semi-persistent scheduling; and
Num_SP_HARQ is the number of hybrid automatic repeat request processes that are

allocated for semi-persistent scheduling; and

32



process identification to be assuned for a given
subfranme, wherein the determning is based on at | east
W@r@9/05393@ system frame nunber; a nunber of hyRCT/iB2008/054384
automati c repeat request processes that are aIIocated.
15. f o hg anpirapspsjosdingito ckih Sawhereig theaperessopis cpfiguegdity dptgmme

the Qag,@u}ag ?%@dséuﬁ)%aﬁé ‘f{ﬂ)@g %ciu@g -p,ro%gss idehefiRBR fodelSsudled Gbrahdm

er conprising sending neans for broadcasting .
giveanubfirhedasddam cath athie systanefrarne miebepiipermbi@f pijyrid automatic

Sendlag, ¥l | i @liort b@B@l1inB %@ he periodici
o SRt B 0. HERRUD R R0k B R BB
for deafiHpersisteptr obeleBes t hat are all ocated for

sem - persi stent. sch Lin . i rdi ' 18 dicati
L
of tNd¥gEtein Mratfdeumber and configered ydsend ralist wesmirdeconieq) gignaling an

. Jegue process.identifications. ar

indiggi opte SREPEAT MEERGUTTG or0 TefhE phiSisses patareioggid fr

semi-Bersiblagy sehddutikpeand @h @ididatiomef thegamisdicsy foo sentigteesistann sahgduling.
the particular hybrid automatic repeat request process
identification to be assuned for the given subfrane as

16.a TAIRGIbA sting  Gesgi8R b ThlphEPreRebieod] rustehs N BBIHARQ
where the term[Current TTI/SP_Period] is rounded to

Proggssar R REgOFM BEosF OB M$0dul 0 oper ati on: wherein
Curdoffiburihg bnd & RorB YPHRI aufoRatit PpeirdeRBst prootss ademtificaries that
det erm ned as 10* SFN+subfrane_ i ndex;. wherein SFN is

are {dhfee usgd fos phpduling wAlAEessosiagd STl FERRYEAEEX i s an
In dcf%%%gﬂfm@%bpaﬁcﬁﬁﬁhwn’fdT&hﬁnia’ﬁ@re?éa@ RRjucsPProBas idestifiatioh® be

periodicity of the sem -persistent scheduljng; and Num
ass@RedaRCEiven subEamemiereinthe Hetpmminping ifhaspdinat leath aag of

requestagyg§gﬁ§$§n]ggg.are al l ocated for
ste

sem - pers nt scheduling. 21. A nethod conprisin
recei vi nouddtzofibybrivoantonsatic aeticaitreqhe st GFRcesES hitgimajopgjed for
and _determ nin particular hybrid automatic repeat
redﬁg%Pmﬁg%g%§%ﬂ$%§%€§4ication for the received gata,
wher ei n atpedodatyeforseniipgrsisenbmbaldlioh at | east one of: a
system frane nunber;a nunber of hybrid autonmatic
repeat request processes that are allocated for

17. The memory of claim 16, wherein the particular hybrid automatic repeat request

process identification to be assumed for the given subframe is determined as a function of
[Current TTI/SP_Period] mod Num_SP_HARQ where the term [Current TTI/SP_Period] is
rounded to an integer before the modulo operation:

wherein Current TTI is a number for the given subframe determined as 10*SFN+sub-
frame_index; wherein SFN is the system frame number and sub-frame_index is an index of
sub-frame within the frame;

SP_Period is the periodicity of the semi-persistent scheduling; and

Num_SP_HARQ is the number of hybrid automatic repeat request processes that are

allocated for semi-persistent scheduling.
18.  Anapparatus comprising:
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sem - persistent scheduling; and a periodicity for
sem - persi stent scheduling. 22. The nethod accordi ng
W0 20004053980 21, the nethod further conprising reE@T/Ian@/054384
an indication of at |east one of the nunmber of brid
auPERTETSING MeaRRar CoEghs: O Pb@@?é’éé“‘t? FrApmatdeRePt r8§%ﬁ“ed
prode8y idbdiic Rk f&@&&ﬂlﬂl@ﬁ&lth&ﬁt"h@ﬂidiateﬂgoﬁﬂﬂ sigh}ﬂmgﬁfnklOdl city
for sem - perS|stent schedul i ng 23 The neth
ac dsicaNARE Msannior diamgTngd %ﬁrﬂ%ﬂ&z y! Iwumat\%@%t.f?ﬂu@ﬂe
pro®&! kit afonnty BE hdurRdH RPRENEN L BREAE, WIRANEHE AREDERAS is based
idenfification for the réceived data is deternm ned as
ml%kﬂﬂﬁﬁtpﬁn of the system frame number, the periodicity
of sem ; 8}?;&& A0 umehedul i ng, and the nunber of
hybri d omati c repeat request processes that are
al | ocat edurilar of byhridpatogiatic repeat sesiiest procerges the arephecated for
net gdi m 23, wherein the particul ar
hy ggggpéﬁ%\tg{tg%}{égulrg aEeﬂat request process identification
for theapemeiumtedomhamapérsstdmtsehedulngd as a function of
[Current TTI/SP_Period] nod Num SP_HARQ where the term
[Current TTI/SP Period] is rounded to an integer
19. befite aplidrzeumfdlahm 18 fertlstr bcmpnsmge;emimg 1@erms dortbroa@itasiing an

._.hunber was recejved..
inalggp ey FmerRE td Ao b Ben CEER §fghing an
1ndf&:lit&)nfogﬁf¢e&m1nbér&ffmwﬁﬁﬂ’mﬁfm%tﬁ uépeﬁtrrgqmstlpms;es thataire dlloded for
su rame Wt e .fra P Peri.od is
s PR BT RGBPE 4 et T pSE Ot B G Epii g geheduting
andNeHRteRPHEBRQ 1 rhort REbridNRiatie fepbat Béquest pricesadentifidagip@saire for
request processes that are allocated for

Sen%‘é’ﬁ’i“ﬁ?é‘r%b@ﬂ‘@?& schedul ing. 25. The nethod according
to claim 21, wherein the determning is based on each
of : the systemframs nunber, the nunber of hybrid

20. autmpli’%amse‘{tfélﬁm A& qulessym Pre Jelemaipwg ieans i fos daqemaeglg &
parfiQliar BB PSS bkt réﬁﬁﬁ%%cbﬁgdéﬁﬁﬂce{tﬁﬁ t(pt?er ds&%e@'f&ﬂ‘thé Biken

sem - persi stent sched the nethod further

subgrenrp £ :sfungﬁqn@é EW%@TH/ Ftﬂ amdémodul‘hm_@&ﬁléﬁ()d?he%@e term
[cuﬁ«aéﬁltflgqsfp’ PR KT8 ed R guﬁts ‘?bé‘fb{éQheV Buadi@GicfudofSOUT C@

cont Slgnalnganlnlcalono e nu er of
wheryipiGuerestiE1d ied ingntee fre dite g@qaelsftarrprrma@%@semmd ag @ SFN+sub-

fr arglengr(l)cf:ex \glgergn? $Flﬁﬁglh% e>% df?érge{]xtl n?o%pﬁgluslu{) 19n@ nxgd&qs {m index of

atron’ o or sem -persisten
subsftdneedwithin the ZameThe net hod accor ding to any one of

SP %Jenocims tlge perloglcfgy otztﬁé se%l)g-%grlél}s ent scMed%llng;’ Ghd
Num_SP_HARQ is the number of hybrid automatic repeat request processes that are

allocated for semi-persistent scheduling.

21. A method comprising:

receiving data without associated control signaling; and

determining a particular hybrid automatic repeat request process identification for the
received data, wherein the determining is based on at least one of:

a system frame number;
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equi pnent. 27. The nethod according to claim?21,

wherei n the nunber of hybrid automatic repeat request
WQe@ees®as that are allocated for sem -persi stREE/IB2008/054384

scheduling js gne; the nmethod further conprisin

st ori ng? PBber gERYDYId duigwptic TeReal Teghest Bopesess T atg aﬁ%ﬁddcor

auggﬁp$§§ﬁ&ﬁg§@amﬁ@ggﬁst buffer for sem -persistent

schedul i ng and identifying the sub-buffer fromthe

syst em # paiEicHY fyspmi-pasista schedili8d according to claim

2 1, where there the nunber of hybrid automatic repeat

request processes that are allocated for . o
22. serfihe psthefl secordingielstadin i ribe methadhfurtherageipriing reqeiving an
G g B o Lo R LA TR ORREL R B e
allopitek fot the seuikpelnisteng sehediliag furt the periodiyéty $¢rsprmnpersistent

uling, storing the received data in one of the N

SCh%ﬁﬁﬁguffers and identifying the one sub-buffer from

the system franme nunber. 29. An apparatus conpri sing:

a ffe onfigured to store data ihat . ecei .
235 s el 3 e B G ot ps R B L Py Phenk el SRk BE i
autd it rgpaitacuest pieteridantificaiop firtthecratedwed lytans dbteaminedas a c

repe request process.identification for the receiv
fundg R b SRS ot MR g S epant iy b aifhe
nunébe NOIHYBFid Bftoythr repbatudty@aBirbesdee frasdre albguesd forperncgsseant
that are allocated for sem -persistent scheduling; and
SCh%ih‘ﬁ%%iodicity for sem -persistent scheduling. 30. The
apparatus according to claim?29, further conprising a
recei ver configured to receive the dat i.t hout .
24. as slbemsthod aeoRfipgie dgds Vhigen frorts o hrd AgEmefigepeat
reqiddEpro@bAidtRaitn foShe flait@raGOR HEteimigddgl alfirddgon &f [T@frent
correctly receiv to store the data in the huffe

d ff
TTIH Rrriad ol dfuenSBLAR QorsTeBE STHLABE Y by S Petied)isioppded to

an hRPEMefrEAL BRIUIBLPGRS: | dentification. 31. The
apparatus according to claim 30, wherein the receiver

wherein Copenigiil écp nunbee foep vebfameein Fevidithe ditowagrcaived apdivhich is
10K Aa SRR Bl ARG SN Rl AGahHARE Atb-fllRy index i

_ part?cu ar‘ﬁ@bridauton&tic_repeata}equest proqes§#lexman
indexgfsub-fieme wiithin, thexfiamd; Pt Prsiod ésoh¢ payiodisdy pbthe sepinsesisiane
scheduling; and Num_SP_HARQ is the number of hybrid automatic repeat request processes

that are allocated for semi-persistent scheduling.

25.  The method according to claim 21, wherein the determining is based on each of: the
system frame number, the number of hybrid automatic repeat request processes that are
allocated for semi-persistent scheduling and the periodicity for semi-persistent scheduling;
the method further comprising receiving a broadcast indication of the system frame number,
and receiving via radio resource control signaling an indication of the number of hybrid
automatic repeat request processes that are allocated for semi-persistent scheduling and an

indication of the periodicity for semi-persistent scheduling.

35



retransmtted data into the buffer which is indicated
by the particular hybrid automatic repeat request
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“mééﬁ%ggéggls'ent schedul i ng, and the nunber of hybrid
automati c repeat request processes that are allocated
for..sem - persistent .schedul ing. . . .
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frame nunber; sub-frane_index is an index of sub-frame
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and hat are allocated for sem -persistent scheduling. 35.
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30.  The apparatus according to claim 29, further comprising a receiver configured to
receive the data without associated control signaling, and for the case that the data without
associated control signaling is not correctly received, to store the data in the buffer which is

indicated by the determined hybrid automatic repeat request process identification.

31.  The apparatus according to claim 30, wherein the receiver is configured to receive a

retransmission of the data, with associated control signaling indicating the particular hybrid
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radi o resource control signaling anindication of the
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“mﬁgkggg§t&g&mhh§|ng recei ving data w thout associ ated
control signaling; and determning a particular hybrid

automati c repeat request process identification for
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| east one of systen1frane nunb a nunber of
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recé%@dﬁ%.ta%q fhuf¥ios SFiCuRESHe /s nl‘er%ﬁmg&'NhBQSP fHK:k@ where the term
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wh%ﬁ%%ht%flgnggir%ﬁe?g&g%ﬁbﬂjarr&c ﬁls\;\?‘hlél‘fjtﬁg ?a\tg %ﬂeh&@edfagﬁ which is

e receil ve etermned as a function of
10{SENr-suwbAframe_index; wherein SFN is the system frame number; sub-frame_index is an

index of sub-frame within the frame; SP_Period is the periodicity of the semi-persistent
scheduling; and Num_SP_HARQ is the number of hybrid automatic repeat request processes

that are allocated for semi-persistent scheduling.

35.  The apparatus according to any one of claims 29, 30 or 31, wherein the processor is
configured to determine the particular hybrid automatic repeat request process identification
for the received data based on each of: the system frame number, the number of hybrid
automatic repeat request processes that are allocated for semi-persistent scheduling and the
periodicity for semi-persistent scheduling;

the apparatus further comprising a receiver configured to receive a broadcast indication of the

system frame number, and configured to receive via radio resource control signaling an
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TTI/ SP_Period] nod Num SP_HARQ where the term [ Current
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subfrane in which the data was received an

IG5 IPS QI P Ol PG A B PTOC s i Y D for
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sub-frame within the frame; SP Period is the

periodicity of the sem -persistent scheduling; and
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37. ap (e atetiod of cleina? where thdnethe nmmbdref hgridiaviongticrepes réquest

rece br oadcast t f th
proge PR B R A PRI Gt o1 O VR PBicE AL B Bt hanan
mtegarergl signaling an indication of the nurrbﬁr of

rid. autqonati C epea uest t
the BopSE G B Gl s BYGE S DihIAS TG LRI oA N of the

sublbﬂﬁb@aidmeﬁﬁ mﬁ&l@i@teﬂt%héad]nﬁ‘gty for sem - persistent

schedul in erein the proceSS|n ns is for
the heffea FTWWP]% Hretdata iptsreivedds e Ahs alg%%%t i c repeat

andrtﬁ‘é:’giigc%tssoP [s%ﬁﬁ@lrédjt@ MdelnfifyGRd éu@lbuff&r in WhEChNBE @it/ dioghAtfdm the
function of [Current TTI/SP_Period] nod
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38. whi4 Memhey sthaing awaegrare ooy tea rradabid igsirucgons, executable by a

progeggo?ﬂ'ﬁe?fégﬁfa&?o%e&%%ﬁg: wherein SFNis the system
rame nunber and sub-Trame_i ndex is an index of
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received data, wherein the determining is based on at least one of:
a system frame number;
a number of hybrid automatic repeat request processes that are allocated for
semi-persistent scheduling; and

a periodicity for semi-persistent scheduling.

39.  The memory of claim 38, wherein the particular hybrid automatic repeat request
process identification for the received data is determined as a function of [Current
TTI/SP_Period] mod Num_SP_HARQ where the term [Current TTI/SP_Period] is rounded to

an integer before the modulo operation:
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Num SP_HARQ i s the nunber of hybrid automatic repeat
request processes that are allocated for
W@ 200p/0f398G 1 st ent schedul i ng. PCT/IB2008/054384

wherein Current TTI is a number for a subframe in which the data was received and which is
10*SFN+sub-frame_index; wherein SFN is the system frame number and sub-frame_index is
an index of sub-frame within the frame;

SP_Period is the periodicity of the semi-persistent scheduling; and

Num_SP_HARAQ is the number of hybrid automatic repeat request processes that are

allocated for semi-persistent scheduling.

40.  An apparatus comprising:
receiving means for receiving data without associated control signaling; and
processing means for determining a particular hybrid automatic repeat request process
identification for the received data based on at least one of:
a system frame number;
a number of hybrid automatic repeat request processes that are allocated for
semi-persistent scheduling; and

a periodicity for semi-persistent scheduling.

41.  The apparatus of claim 40, wherein the receiving means is for receiving a broadcast
indication of the system frame number, and for receiving via radio resource control signaling
an indication of the number of hybrid automatic repeat request processes that are allocated for
semi-persistent scheduling and an indication of the periodicity for semi-persistent scheduling;
wherein the processing means is for determining the particular hybrid automatic repeat
request process identification for the received data as a function of [Current TTI/SP_Period]
mod Num_SP_HARQ where the term [Current TTI/SP_Period] is rounded to an integer
before the modulo operation:

wherein Current TTI is a number for a subframe in which the data was received and which is
10*SFN+sub-frame_index; wherein SFN is the system frame number and sub-frame_index is
an index of sub-frame within the frame;

SP_Period is the periodicity of the semi-persistent scheduling; and

Num_SP_HARQ is the number of hybrid automatic repeat request processes that are

allocated for semi-persistent scheduling.
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