Sem - Persi stent Schedul ed Resource Rel ease Procedure in a Mbile

Commruni cation Network FIELD OF THE | NVENTI ON The invention relates to a
met hod f owodemaisi4rat i ng a sem - persi stent resource all oeatriEpaooofoom3user
equi pnent in an LTE-based nobile communi cati on system Furthernore, the

i nvention also related to a user equi pment and a eNode B inplenenting this
met hod. TECHNI CAL BACKGROUND Long Term Evol ution (LTE) Third-generation

nmobi | e sGemisPasistent Schatwled ResourcedRaleasecProcedureAccess)

radi o- access technol ogy are being depl oyed on a broad scale all around the

world. Afirst stepjpm Mobile'Comeavanication Networkogy entails
I ntroduci ng H gh- Speed Downl i nk Packet Access (HSDPA) and an enhanced

uplink, also referred to as Hi gh Speed Uplink Packet Access (HSUPA), giving
a radi o-access technology that is highly conpetitive. In a |longer tine
perspective it is, however, necessary to be prepared for further increasing
user demands and an even tougher conpetition from new radi o access

t echnol IGLBOF THEMMENTON chal | enge, 3GPP has initiated the study item
Evol ved UTRA and UTRAN (see 3GPP Tdoc. RP-040461 , "Proposed Study Item on
Evol ved UTRA and UTRAN', and 3GPP TR 25.912: "Feasibility study for evolved
Uni ver sitle meentiost relates kxgiroethod das deastivainga ennipessistant lesprecst allogptigthdi o
Access k_ (L . | . A '

B i R Ue iy o ETE BlRed olle cofimuiitifon BYRept 't pdimore, e

ai m ng iatendion dysomglated tsa userediipuentatil a eadé Bsinipieraenting thiseagidoin t er ns
of service provisioning and cost reduction. As a basis for this work, 3GPP
has concluded on a set of targets and requirenments for this long-term

evol uti Bk é i 25.913, "Requirenments for Evolved UTRA and
Evol ved “, version 7.3.0, March 2006, avail abl e at

http://ww. 3gpp. org, incorporated herein by reference) including for

exanpl e: - Peak data rates exceeding 100 Mips for the downlink direction and
50 Mops-ang Tema Eyolutigh (hT&ction. - Mean user throughput inproved by
factors 2 and 3 for uplink and downlink respectively

Third-generation mobile systems (3G) based on WCDMA (Wideband Code Division

10  Multiple Access) radio-access technology are being deployed on a broad scale all
around the world. A first step in enhancing or evolving this technology entails introducing
High-Speed Downlink Packet Access (HSDPA) and an enhanced uplink, also referred to
as High Speed Uplink Packet Access (HSUPA), giving a radio-access technology that is
highly competitive.

15 In a longer time perspective it is, however, necessary to be prepared for further
increasing user demands and an even tougher competition from new radio access
technologies. To meet this challenge, 3GPP has initiated the study item Evolved UTRA
and UTRAN (see 3GPP Tdoc. RP-040461, "Proposed Study Item on Evolved UTRA and
UTRANY, and 3GPP TR 25.912: "Feasibility study for evolved Universal Terrestrial Radio

20 Access (UTRA) and Universal Terrestrial Radio Access Network (UTRAN)”, version
7.2.0, June 2007, available at http://www.3gpp.org and both being incorporated herein by
reference), aiming at studying means to achieve additional substantial leaps in terms of
service provisioning and cost reduction. As a basis for this work, 3GPP has concluded on
a set of targets and requirements for this long-term evolution (LTE) (see 3GPP TR

25 25.913, “Requirements for Evolved UTRA and Evolved UTRAN", version 7.3.0, March
2006, available at http://www.3gpp.org, incorporated herein by reference) including for

example:

SUBSTITUTE SHEET (RULE 26)



- Cell-edge user throughput inproved by a factor 2 for uplink and downli nk
- Uplink and downlink spectrumefficiency inproved by factors 2 and 3
respect i WeDy010/038i7gni fi cantly reduced control - pl ane | at @aTyEP2009Be383ced cost
for operator and end user. - Spectrun®flexibility, enabling deploynent in

many di fferent spectrumallocations. The ability to provide high bit rates
i s a key Reaksiate rates exqeeding (100 fiepsotar dhe dpwalinkadisectionrand: dhMbpsdootha o a

single t‘?{pml?ailrectiﬂﬁi ng multiple-input-nultiple-output (MM techniques, is
one i nportant conmponent to reach this. Larger transm ssion bandw dth and at
t he sane Meare Useexthiughppedmniprovedl byc fadters 2r andt Betor puplinks and dowslinker
when deci din .\M’lat radi o access technique to use. The choice of adaptive
mul ti-| a§§?p Y& AML-OFDM in downlink will not only facilitate to operate
at @i f f-erGuitedyenuber tirbsghput frepeivet byu fastos @ forugimklaaddemating f or hi gh dat a

rates in rticylar. Varying spectrumall ocation r.angi fro .25 MHz to
%0 M.~ dARink R PHatinD 3Rt B EIGOR bR PRLES Rl RO A 4 TesPeRMEer D
subcar r.i egignifiédMely aédiadi ddnkiel-Manaildtescyand unpaired spectrumis possible as
both tine-division and frequency-division duplex is supported by AM.- OF-DM

LTE ar chiResticad gostifer erasptor and@PRi4SeEt ure is shown in Fig. 1 and a nore
det ai | ed gpfGmeTExbi Wér%i)liﬁdg"_@eﬁwm iﬁrrﬁﬁﬁd‘i&ﬁéﬁéh?s &ct@inY 8ibcaflofd. 9. 2. The

llt
E- UTRAN consi sts of base stations (referred to as de Bs or eNode Bs in
the 3GPP term nol ogy), providing the E-UTRA user plane (PDCP/ RLC/ MAC/ PHY)
and Oc ontheoAbilily aipePiomislei Bighdaibates iEshkew measgrgforpl b o Myltinie PRIH!e! dgh

t owar d ' r yq pak; e £ ' . ' .
The. eNGUCA hagr S BRigRLD BranbeClirt, Lang m plenbAnHEIE-Thm NS
Li nk CdaehniquesRiscpne dm@porackeempanentdenieash thisotawgsr tappmissiompardwidint

i ncl ud | | = der.- ' ; i on.
1l s e RS e HbBle YeStnum GelRACate GRED eS8 ACidR I, T
t he cordecingivhatradia ageessdechniquamto smcihesttvidenel adaptiye midii-taves PMe

ma e , I $Si r.ol Nl l : ' UL
oo 39T TRAL RSN, 17 cBRrfi0 i iop S e 1 8bBAE B Minctonl BERGMERE
pl ane dmnaralend atsontargs diapdivitito ipr bighi data ohtdSLin)partiswlar. p¥ amyiegpsrdotum

ihﬁ? gﬂ Z%Igg;ra J?Qr?g\bl%%g%sg %Foef\ni qtz%r %Wz‘e% egoml\}il-rl]z,e%?g %;gbec{rtelay t{?aenl%cgtfing} he X2
corresponding numbers of AML-OFDM subcarriers. Operation in both paired and
unpaired spectrum is possible as both time-division and frequency-division duplex is
20 supported by AML-OFDM.

LTE architecture

The overall architecture is shown in Fig. 1 and a more detailed representation of the E-
UTRAN architecture is given in Fig. 2. The E-UTRAN consists of base stations (referred
to as Node Bs or eNode Bs in the 3GPP terminology), providing the E-UTRA user plane
25 (PDCP/RLC/MAC/PHY) and control plane (Radio Resource Control - RRC) protocol
terminations towards the mobile terminal (referred to as UE in the 3GPP terminology).

The eNodeB hosts the Physical (PHY), Medium Access Control (MAC), Radio Link
Control (RLC), and Packet Data Control Protocol (PDCP) layers that include the
functionality of user-plane header-compression and encryption. It also offers Radio
30 Resource Control (RRC) functionality corresponding to the control plane. It performs
many functions including radio resource management, admission control, scheduling,
enforcement of negotiated UL QoS, cell information broadcast, ciphering/deciphering of
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eNode Bs are al so connected by nmeans of the S 1 interface to the EPC

(Evol ved Packet Core), nore specifically to the MVE (Mbility Managenent
Entity) byormesmsi4b the S1- MMVE and to the Serving Gat eray/EPS@WO0Isy1 neans
of the S1-U. The S 1 interface suppor8s a many-to-many rel ation between
MVEs / Serving Gateways and eNode Bs. The SGWroutes and _forwards user data
packet sisent@ndecentsdd plane iatasantcommession/degrmpression @fhPL{ldleussr HaN&Iur i ng
i nter- g& didgAovers and as the anchor for nobility between LTE and ot her
3GPP t nol ogres (termnating S4 interface and relaying the traffic
between 2G 3G systens and PDN GN. For idle state UEs, the SGWNterm nates

t he dovirtlei elNodeiBs gt lntqemwrtem@gwﬁb as&hi ataerby MeasEndf e Xatntedage.vERe f or

the UE. eN&de@QQgee@s@%nﬁ%aég@y e I;@ﬁﬁé@ .ﬁteqfa]cg%wt@bs@wetaq:alﬁﬁepearer

service, networ or nat al'so pertorns replication
of 6he Gore), moraf $pecificallyc tos thedtMEa(dability NMamagemend rEntity) oyvmEans of Hte Ry

contr ol e far thedlLTE a SS- | oksi bl de UE
t racki rm gﬁan%ggiths %%ngdﬁﬁgeﬁ%ﬁ%é’% bieraé%sérfg% §n'sL.§) ?pé I%; |"ﬁ\l3§ é/ge)d in
t Ee b_eayueponstai mahywhtkmc:eiauah i wmmwss atrsiehrmgamatewags randseNbdde Bsr
choosi t or E at i lal attach.an lme o ntr LTE
handovnIq1 poeSCB?% RRYATES I%’S(ebldf %(5’@8 81 YOiE ;s a|c NG &as, &@pm@f'ﬁf e for
aut hentaneau fw thé @serSsiand BMrihd) irtéreeNdduB naﬁdb\xelr@ah@S)s_tha'bacrh&moAmwamy
Straturp?& signaling term nates at the MVE an also reypon3|ble
‘ﬁ??rb '@Ee 9q

f or'0ge k TEnand othieE AGRMA teghnolagies deimingting RGN s t he

aut hor izafd BBthefentiG/3@Es}s@erﬁ§@ﬁdQ5DNfl§N§eFdr' iR sﬁé@vuegrthe mw tefmiiritites
Mobi | e Network (PLWN) d enforces UE roam %restrl ctions. The MVE is the

t er mi ndbe slewsdbinktdaias Pﬁﬂeaﬂ@ttvﬂﬁﬁks fgeing when idewniink cigia ayivesdoedhe ME-fibr NAS
si gnal 'rHQna?d;& ?ﬁ&‘%k&‘rés e ggﬁgéﬂé td/g I\E/Eraﬁ?é?é‘r‘ée&eme IP-R8hidr ée'?\tné‘é CRetwopn of

signal ing SO support | so provides t'he contr ol

pI ane fiotemal seutingrinfeppation. yt aje@ meéwrrLsrr_epémtloz@fsue seerdsaffio i aselaf lawiuh t he
15nt qm‘e?(%ﬁhéﬁrm nating at the MVE fromthe SGSN. The MVE al so term nates

the S6a 1n ace towards the hone HSS for roaming UEs. OFDM wi t h

Frequency- Domai n Adaptation The AM.- OFDM based (AM.- OFDM = Adaptive

Mul ti Labher MIVIE fimothgokey conteatnede fomihei IsTloacaessngiverk. IdiswiespensibiaJomidle

freque I with
. paci o8 Ve Baif BT TR0 frobBicte RUTBRG BeRPhLOHE i RRERba I T
dual - nozkaresTaAVEidTERadtizatiompioscess rd dhalsod trgspcmsmtm dhoghkingitne ﬁﬁwgor S

a UE at the initial attach and at time of intra-LTE handover involving Core Network (CN)

20 node relocation. It is responsible for authenticating the user (by interacting with the HSS).

The Non-Access Stratum (NAS) signaling terminates at the MME and it is also
responsible for generation and allocation of temporary identities to UEs. It checks the
authorization of the UE to camp on the service provider's Public Land Mobile Network
(PLMN) and enforces UE roaming restrictions. The MME is the termination point in the

25 network for ciphering/integrity protection for NAS signaling and handles the security key
management. Lawful interception of signaling is also supported by the MME. The MME
also provides the control plane function for mobility between LTE and 2G/3G access
networks with the S3 interface terminating at the MME from the SGSN. The MME also
terminates the S6a interface towards the home HSS for roaming UEs.

30 OFDM with Frequency-Domain Adaptation
The AML-OFDM-based (AML-OFDM = Adaptive MultiLayer-Orthorgonal Frequency

Division Multiplex) downlink has a frequency structure based on a large number of
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hi ghly dependent on short delays in the systemand a prerequisite for this
I s short subfrane duration. Consequently, the LTE sub-frane duration is set
as short we 201081470 order to mnim ze the radi o-interfa®eT/ER@®Y3831 N or der
to handl e different delay spreads and4corresponding cell sizes with a
nodest overhead the OFDM cyclic prefix |l ength can assune two different

val ues.individua/ifsiorcarrier: STN'FPsac,SPéF'PS qf e khiz. i Hhig frepgenaycdraauarty faqiitales i
spread; &gren{cagftddénhfo%%t UFRAMEIUTERA tWrﬁlhaIEh?hboél?lﬁ{f t6Yfebtr Hgteibiecratds 1. 7 s

very | ar up to and exceedin radius, wth |arge
armount igifly dependéing pershioondelays lmethaaayate@m anda prerenuisitsefor s i ab@mh Sub-

ext end I Basi c
pri nci gge 01‘j L@#ﬁo&%ﬂ%@ﬂgﬁg{ﬁcy %ﬁﬁ%@‘d“ |sase?U§§ Wsl Lbfso split

t he 5f r egdentoyminmizei thée sadiotintetface dﬂtemra/r nowbderdo d‘rmdmedlﬁerehh deldlyospreads-DVI
allows transmttin ata. on relativ I lers
even i f2 "PrFé’"@ﬁaﬂwaﬁg 8Pﬁ FH&S\)M‘EH%"H‘@&K%Y% e%cgﬁm&aé)EBM gﬁﬁgﬁigﬁ’%@é& r{a due)
to a myssuimat thoeditfercpnvaiies. Bhe ahottbe 4ulsacyclie psefixxisesnotghetodhdridie ¢he
channel states, the capacjties of the bcarriers v a}nd E&l?t a

t r ans mi Yo BPTERM éﬁ%W%BHEQPﬂ SeNRI PR \Q’Stg tg‘?l'ﬂ'&ﬁero%‘{tcgc \?l)éﬁ of L& dns very
subcar nagewesis, (Jd R UAHC Yexgedding) 130 kin /esféﬂp.taatuSorw.(Margbyamans of tigaptive
Modul at1 on and di ng (ANC{ i ncreases the radio efficiency K%t ransm tt| ng

di fi0er aﬁpqnapacambeéwa«ﬁ@d mibisseasedhelenah isestppded %W@“ﬁ\ﬂ‘gtt nIMbeE pk

transm % b'%ﬁﬁﬁ%”a’sé famlehe different subcarriers per OFDM synbol . SI nce
t he proba at a users experience a deep fade in a particular
subcarri er |s very low, it can be assured that subcarriers are assjgned to

the usethe hasic parciplesd Qithaaeer! GraaNsnenDMirion Multiplexinm (GDM) s tosRiit Zhe;
Wen alg Lé?ﬁl%ﬁ@goarn‘ﬁsﬂ% Cz?sndnﬁ‘bérh%f dr%‘mv&tﬁ'ﬁdt EndHril<cT PRéretb?8r DFDMAali®ld . the

schedul er” takes 1 nformati on on the channel status experi enced by the users
f or t hdranspdting idata on rrelatively dlahparatiebchanmelso(supparsierrtaven istheneanmebof t he

USEI5S, the %ho@neﬂaé@%ﬁ&e fferc{m%ﬂy,( géleféﬁéeiélﬁ’{% b thig %'édv.edﬁﬁ@ng'yﬁéél ty,

thereby Increas e spect ocal1zed vs uted node
Two di fthe rsebcarnemnpeeeme diffeteind chamndh stides; dive bapatitigsi of dle sukcarigrsrvamhen

Cns: s £ APEB oSSR ook R e oRUPR il SRR
"1 ocal iwied (fredaeendyr damaind UnEknAﬂaptatluh I(LA¥ bprméans) ot daptehMhbdulatipngandch by
all ocaté&gné I?EM?.) t?r?c?tgzarsieesrtﬁe(?aflldl\cl)\/ne cuencysrpyef: értsn? ttl“r{s different data-rates over the
20 subcarriers. OFDMA allows multiple users to transmit simultaneously on the different
subcarriers per OFDM symbol. Since the probability that all users experience a deep
fade in a particular subcarrier is very low, it can be assured that subcarriers are assigned
to the users who see good channel gains on the corresponding sub-carriers. When
allocating resources in the downlink to different users in a cell, the scheduler takes
25 information on the channel status experienced by the users for the subcarriers into
account. The control information signaled by the users, i.e. CQl, allows the scheduler to
exploit the multi-user diversity, thereby increasing the spectral efficiency.

Localized vs. Distributed mode

Two different resource allocation methods can be distinguished upon when considering a
30 radio access scheme that distribute available frequency spectrum among different users
as in OFDMA. The first allocation mode or “localized mode” tries to benefit fully from
frequency scheduling gain by allocating the subcarriers on which a specific UE
experiences the best radio channel conditions. Since this scheduling mode requires
associated signaling (resource allocation signaling, CQl in uplink), this mode would be

SUBSTITUTE SHEET (RULE 26)



experiences the best radi o channel conditions. Since this scheduling node
requi res associ ated signaling (resource allocation signaling, CQ in

upl i nk), wbisiomsdeowoul d bebest suited for non-real ti meCTHiPgWIMedsal r at e
oriented services. In the |localized résource allocation node a user is

al | ocated conti nuous bl ocks of subcarriers. The second resource allocation
node obestdsuited; fornerrrealdiane, figh datagiate peented fgeriess. dn the lgcaljzed reserceo

achi eVSnééﬁBgﬁ&o% QGséHQ‘éﬁégﬁé@ﬁw g%ﬁ}ck%f fi&ss that are scattered
over time an requency gri anment al ference with | ocalized
mode is that the resource allocation algorlthn1does not try to allocate the
physi cél'hermdcmob@%@l'@ﬁtl@@)r@O(ﬂ@]&M“d@g’é)uéﬁ?ﬂ ede” celips iofntheuPAYENGY t he

recei V?Fvg?% ér‘ﬁ v@ftra{né ssﬁ@r{‘qm&n(ﬁg bf iRAS r%sgﬁ)réé%cmaqs afg0 2

partic r1bu resour ce seens to be best
sui 5 ed stattered avet tmrle amirfveqmesncagndeibe aeriameItt@chlféergn@& with lgcabizécismodeQ , no

(358 214 B Pl b of S B AL AR Rl g
for anbRE&MBnbasee khowiedgaasretie rweptian ghslitg an the recaiverfiuineeféay. mére mhu ch
depicts the localized transnis

on de, the |lo i zed node | s
char act&sSi Eaé‘ﬂ’o Y R reSOUIC' ?E%aé‘?%la RaticHigr ﬁoﬁﬁ'?n@]%@u@e[ﬁspﬂmﬁ hat
occupi @fodatiofl feffodt Beerhottal beavakl abited fdrerhl-time Ldrlites et lesy rmbc[étﬁdes
(corresponding to different data rat es%| of the transmtted si gnpeqt‘ég)dt Y
e

di fiPer stanaliaging 'dehc QY tnarfest dllogation §iopring) relptive tootogalizedymengn'

ot her hand, as can be seen fromFig. 4, the distributed node is

char actigil &R glitérdr et 6808 EIIbERFbrS HEIdsNaN SV 9 Fig OB ENEURIGS 4SRR Gy UM
t hat |s distributed over nore or less the entire system bandw dth

(ti me/ IQRIMAnRIsedi fAgho apgARS; SFNEMS- ShERR PEASRIMIBRT Figk iU ABPICES 6y

detecti PP th K6dalized QRafErRER 15 & lﬁ&hgﬂnlmle
channelﬁl'géﬁgetl%gd hydbr‘rjl ddd,%uﬁlg&na?‘it'acl éR%peg@tlé?éequgst (r RQ)W 3 brid ,IARQ is a

conbi n&ign@hhaying-erepatiaueys specttypy biat PegupiesETpad fd ﬂmgtallawaéahi%@o@ﬁwﬂed
pagket Dlﬁelleﬁfj‘QZrH}){:lt rea%]@gtg) %@Eoﬁ&ﬁ%ﬂﬁér@hﬂ 8athCr, @’é’s‘}QﬂE%hé hr%n@ﬁ‘ﬁﬁ‘&t s@ﬁér ectly

(errors are us l1c Re undanc Check
recei vemptyeiqttwgmsb@dvedtharﬁtsmeé@quﬁnw blﬂﬁ)eof[ﬁal%éhzed@@f@'a@hjw Qﬂ‘@r ﬂ“ﬁﬁ@ughout

Terr SRR BB AAANER 30 IR Rl RS Crf SERIdLBy e FRnbfitted

"retra Sni'ssron (of a a i'S T8t Tansm ssy 0es no
necessaignay hawiag aanmrr—amimusss speactfunn haatsammiztmediedeﬂ moog matese rthe leatirecoul d

2l S0 Mgkt Tt Rhoft Bihs). " OF mRL T On
20 Hybrid ARQ Schemes

A common technique for error detection and correction in packet transmission systems
over unreliable channels is called hybrid Automatic Repeat request (HARQ). Hybrid ARQ
is a combination of Forward Error Correction (FEC) and ARQ.

If a FEC encoded packet is transmitted and the receiver fails to decode the packet
25 correctly (errors are usually checked by a CRC (Cyclic Redundancy Check)), the

receiver requests a retransmission of the packet. Generally (and throughout this

document) the transmission of additional information is called “retransmission (of a

packet)”, although this retransmission does not necessarily mean a transmission of the

same encoded information, but could also mean the transmission of any information
30 belonging to the packet (e.g. additional redundancy information).
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bel ongi ng to the packet (e.g. additional redundancy information).Depending
on the information (generally code-bits/synbols), of which the transm ssion
I s conposwo,20emid14fependi ng on how the recei ver processe®CrEP2009/00383RL 1 ON,
the follow ng Hybrid ARQ schenes are defined: In Type I HARQ schenes, the

i nformation of the encoded packet is discarded and a retransm ssion is
reques mendmgtqﬁheé@f@rm@mon‘ tenerally cgdedits/sympatskeal whieh ke transmigsian ispl i es
t hat al : WSSy Ons
cont ai 1T TORRE AT U o RO G BERAETELLeceSiRG iMolrHatidr the WY
transml—@bndrARG)rsc?TgrpesaredﬂR@dscherres a retransm ssion is requested, if
the receiver fails to decode a packet correctly, where the receiver stores

it or miti URe( SBAPQ, Pty BRHeRRGT o 364 SBCHAr PabRA {6 iy A nd 2

r eqBi r ectraisntibsion eserieqaesteﬂ{eifrﬂnes réced/eorfailsc &m dmeod@rq:)qmekietomrreﬂllyi ddwgt i cal ,
nf or mat.i.on

o 1 ne B (ralrPandREsPRE A< iPtorll LoARHRD" GRREL JelransegRns boftefe " & 9

r et r ansdgaritighOiRfdriation (idéaitstsybions) 3o t@n&hwmmlsénonnat ion fromthe
soft- buffer and the currently received information and tries to decode the

packet onbi ned informatio ei ver. can tr
fecode 't tane IdAREChamesarerasiingon Rrsavenerdh ERLFRoV SaRISI derod

i ncr eamkMrmewnemmer RIRBIVER 3to@@§ the 'Hf@'mml&bld’ilthé (efronémms@ea)ws
refers to so-call ed softconbinin rec

Codb. bienopdsthPasksl @scsatl TIAIGN (EOBITHEBNE)- DV oS B, 3 soft-bufier i
code- birE%aFéHT*é%)'tﬁe %ee.o@ﬂenét%ﬂanﬂgglonmne rentedl ot apfdec;maal ey ar e

Maxi mum Rati o nmbi ni ng (MRC) recei ved nodul ati on synbol s and

| og- | i Kegntieabear F‘@@-l'dan'E%'R}‘fQE@ﬁBP'hK@jSe(lk't_#@!@bt?ﬁﬁ)r\@cc@fﬂ'?g iR ithe sppe packet
code- bidssbaridy SMOVheéH PedBify %omaaﬁ&mf&ﬁ&ﬂtﬁ&%bew%dmﬁﬁ&ew

isS
si nce the probgﬁn% l or correct receptlon of a pac ket increases with
recei vetored n@tnsmatm thaispB-buffer and thecenreantlyre¢eived indermartion anddlies &y

hyRQgi dcd%%?gﬁq g&gg teﬁa?efg an% ﬁfﬁéduTJSHﬁatBﬁh?ﬁ?ef meé%eglsaqugqeform

dynam i on con e anount f'or mat i on-t
r et r angdecodedhe Eray\smlstsmmmdﬂedleﬂllvemOWGvercgenethu pedormarmy Ingeeasee rwhen nost "

successf : I p f tih0 next

et ancnihh, (ARGPENRE] T CoeRiR. o NaRTyStighd BleiR b) o bafed !

trans mcsmtmm)\gt ovhigee tmaltiplei teceiled| nodé}bﬁs/symbolstarm gkmmbagp@mnblhad and i s

eventheretlcall 0 _dec corr y

consi dei er% r?ﬁ?'¥e¥e?qg%n@%? b%)(ri {?%‘% goﬁﬁh #&'E]H‘eo Oggegfnééls ¥ W

I et20ansovndtsning Bre Maximum Ratio Comblnlng (MRC) of received modulation symbols and
log-likelihood-ratio (LLR) combining (LLR combing only works for code-bits).

Type Il schemes are more sophisticated than Type | schemes, since the probability for
correct reception of a packet increases with receive retransmissions. This increase
comes at the cost of a required hybrid ARQ soft-buffer at the receiver. This scheme can
25 be used to perform dynamic link adaptation by controlling the amount of information to be
retransmitted. E.g. if the receiver detects that decoding has been “almost” successful, it
can request only a small piece of information for the next retransmission (smaller number
of code-bits/symbols than in previous transmission) to be transmitted. In this case it
might happen that it is even theoretically not possible to decode the packet correctly by
30 only considering this retransmission by itself (non-self-decodable retransmissions).

Type Il HARQ schemes may be considered a subset of Type Il schemes: In addition to
the requirements of a Type Il scheme each transmission in a Type Il scheme must be
self-decodable.
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Type 111 HARQ schenmes may be considered a subset of Type Il schenes: In
addition to the requirenents of a Type Il schene each transmission in a
Type |11 woher3mrst be sel f - decodabl e. HARQ Pr ot ocol ope@ecatipPee9foeIs3uni cast
data transm ssions A conmon technique’for error detection and correction in
packet transm ssion systenms over unreliable channels is called hybrid

Aut omatHARQeyetacol epgratien (aAMRQASt #RtBriansmRIIANS a conbi nati on of Forward
Error Correction (FEC) and ARQ If a FEC encoded packet is transmtted and

the reg Xﬁ%géggcﬁgyﬂ? q@rcgﬂg’ru%%‘tg ﬁ Eﬁé&ﬁﬁﬁnypéc‘%f %ﬁsrﬁfsgioHséﬁ{érﬂs

checke e recelver requests
r et r ansavies sieliabie maenepiacrﬁkealleldrhmbfa AulematiaRepeatoeteest(HAGKQ). Hybrid AHQ

nd outlsA R RIogt FRNHE R CredBh ERORBIMRY. TS o handl e

residual errors that are not corrected by HARQ that is kept sinple by the
use 5of laasFEBGI endﬂdedepacrket fi dcinaniittate ahdirithg mecéiver. fallCKo Niedidde AheNpgmket es s

he. downeal 4RHOR, s Bhall hebkPl 72 EREE ICHART Ryt TaRRAT e e

HARQ naaobeivétrauédts arretransmissionsf tispadketiARQ bl ocks occur at predefi ned
periodic intervals. ance no explicit signaling is required to indicate to

th t h t hed h . HA f h

ot BRI wier afe e ReRs 28 o R SRSt fof BEUENARR Y, WPl flahd P
ct:)ondl t ImPS\QAmawh and:taeter sm@l a}tdﬁéltRLfG izﬁﬁar.?The)buteh@F&@\H@rML?@dSts himmuest to

e Sl ghal e n oraer o allow for  a e ot oco erati on.
r Rcirenalge iat A0t Goseclsn o TAREHRE EEph e buthe LSESLa T Hako
pr ot oc kit @Rsf-fledBacH aiechanBh, Nke. IRCRYNAGKISAh S¢ippdtesk | dtopandiwdil RIART igven

I dentical to HSDPA. In up l'i nk HARQ pr ot ocol  operation there are two

differ e&WD'@YﬁPq 81 hga %MW'F@”%%E%‘UP@S'H'SF@PH{P\ dayplink 384 PUIKERNAUSIRS are

ei ther yS{RAgkbRdn thy uplidiACK (al so referred to as a synchronous
non- adaptlve retransm ssion) or are explicitly scheduled by the network by

transmtting a PDCCH (also referred to as_ synchronous adapt
r et r ansPHNEHTASS. HAHQHEG@nﬁfthét 498\ FAtIGRE TS SIRRS- ‘afdﬁﬁﬁc@@'?“z‘fsr%ﬁ%‘maés‘?@h t he

r eHEANSAEfHBH Aleritiaid |d¥§r%afsh¢4e?%@e rRAERNRIt Eignaimg! Bere@qﬁﬁddi qaslnaiehtenko the
transmission, i.e. the retransmssion will be Signaled on the same physi cal

channel receiygihesetranssuipeien sokedulgises t he same nodul ati on

Asynchronous HARQ offers the flexibility of scheduling re-transmissions based on air
interface conditions. In this case some identification of the HARQ process needs to be
signaled in order to allow for a correct combing and protocol operation. In 3GPP LTE

20 systems, HARQ operations with eight processes is used. The HARQ protocol operation
for downlink data transmission will be similar or even identical to HSDPA.

In uplink HARQ protocol operation there are two different options on how to schedule a
retransmission. Retransmissions are either “scheduled” by a NACK (also referred to as a
synchronous non-adaptive retransmission) or are explicitly scheduled by the network by

25 transmitting a PDCCH (also referred to as synchronous adaptive retransmissions). In
case of a synchronous non-adaptive retransmission the retransmission will use the same
parameters as the previous uplink transmission, i.e. the retransmission will be signaled
on the same physical channel resources, respectively uses the same modulation
scheme/transport format.

30 Since synchronous adaptive retransmission are explicitly scheduled via PDCCH, the
eNodeB has the possibility to change certain parameters for the retransmission. A
retransmission could be for example scheduled on a different frequency resource in
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schene/transport format. Since synchronous adaptive retransm ssion are
explicitly schedul ed via PDCCH, the eNodeB has the possibility to change
certai n papansi«of or the retransm ssion. A retransm s®ComEPe@aloossde f or
exanpl e scheduled on a different freqg8ency resource inorder to avoid

fragmentation in the uplink, or eNodeB coul d change the nodul ati on schene
or alt érden twevgldlfmﬂmamtéﬂ@@ in Hee uplinkeguieplodrB atdd changedhadyoddationon to

use for eh?r%ercﬁt %@E‘/@W 198 a{ettost'ﬁgtﬂéér ﬁu{bﬁ"e‘?‘ﬁ \Jﬂﬂé@tre&JﬁaH@yrRQeifsﬁﬁfjm

( ACK/ NA occurs at sane timn herefore t
user edai prearﬂtramshyssmeds shouldktm:lnotndcthawm rAR@ fsymanko@kﬁléll\%&‘r\()a@mbt ive

retran trigger i ' IV eNode
5" cquattGCH Sy iinb 5458 A barie Ry Theots R Jer EBabri RERSTG Cy
Lllf 52 @btk ohcSwgietiargsyrthedsribes fan- ad%mwmr:eﬂrmsmbsaduIusatiigdgeasrdfs(i.abouly d heir
al | ocat i status, tran rt and ot her ta rel at i nf ornati.on

e o 3 Seblech it MBEMer AR etesiim Sy Retp s A PR AT ERIE S ong

W th tr‘(eectag@CH'ﬁgls@r@@u)rol signaling is nmultiplexed with the downlink data
in a sub-frame (assum ng that the user allocation can change from sub-frane
to subfrane). Here, it should be noted, that user allocation m ght also be
perforrLeﬂLgmoa;tEE,Tls|§ﬂ'5|mysm ssion Tine Interval) basis, where the TTI Iengt h
is a multiple of the sub-frames. The TTI |ength may be fixed in a service
area for all users, may be different for different users, or may even by
dynam Olnfdweretathonﬁehe sCegdtied Lyerstabent theer dlbtRticrostatus| trahspmﬂ forganamedis

only be transm:t onc er TTI r.ol .sign

t r d¥s i AOROYA T ?\t%e P L‘ﬁ\ﬂhﬁ%k'ﬁ#f’%cﬂon g@@lm@%&?ﬁq}sﬁu#qd MME d be

not ed tda«vnnaﬁ%lkm@rwm thef @dta UPhik rdendaltsagrtalmgssrhﬁmmd WiH tH@kddvﬂﬂlhRdiata ng)

grants, are also transm tted on Gener al | t he formatloB sent
es

on t he 013 EYo-EEMS assgmmeamaﬁéhwebé"%f@ﬁa? £2BCNANE8 fom Subgrame dgsu
Shar ed fQnéy Meré it @ﬁ@@awh&eé iﬁa@l U§é\* SRS Fright! 150 bERIdRANeSRAr £0 T

Control Information (SCI) carry % 1 information The SCI part of the
L1/ L2 ddranserissprydine nge/ahtb@ﬁm ﬁf%ﬂWaTT'dﬂ"QtBI'%?éHU‘E'B'etQﬁéh? adbrirames.

al ligcatppnT{y @H h??g f.xEBem alderti¥®af fof afl kA, 'ﬂﬁ;ayi B@dff@l’érﬂ%rn&lfferent

i nformation: - , indicating the user Is allocated -
al | ocatuaans,mfroamaverbhy dvmmts:atpr Agch Heerr @ﬁﬂ&f&i'&sth@Ré%lh-ﬂé?eC@t@ Rignaligk) on

Whi € 3y06ds only be transmitted once per TTI.

The L1/L2 control signaling is transmitted on the Physical Downlink Control Channel
(PDCCH). It should be noted that assignments for uplink data transmissions, uplink
20 (scheduling) grants, are also transmitted on the PDCCH.

Generally, the information sent on the L1/L2 control signaling may be separated into the
two categories, Shared Control Information and Dedicated Control Information:

Shared Control Information (SCI) carrying Cat 1 information

The SCI part of the L1/L2 control signaling contains information related to the resource
25 allocation (indication). The SCI typically contains the following information:

User identity, indicating the user which is allocated

RB allocation information, indicating the resources (Resource Blocks, RBs) on which a
user is allocated. Note, that the number of RBs on which a user is allocated can be
dynamic.
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user is allocated. Note, that the nunber of RBs on which a user is

all ocated can be dynam c.- Duration of assignnent (optional), if an

assi gnnerwoavsyo3mibti pl e sub-franes (or TTIs) is possi blpeTBrp@a®disgl on t he
setup of other channels and the setup9of the Dedicated Control | nf or rration
(DA), the SCI may additionally contain information such as _%<

upl i nk - tIDéAﬁ%tl'ﬁ"s%flQﬁﬁ"'gnﬂlﬁﬂtrﬁ‘kpt%dhlaﬂr?ésﬂ?mﬂnﬁﬁt’?’dﬁut'PH%lbnfé@’PSﬁ (@' tiak DCI
(resourceg g,\% e€tc.). Dedicated Control Information (DCl) carrying Cat 2/3
i nfor ITH'[IOR e DCl part of the L1/L2 control signaling contains
information related to the transm ssion format (Cat 2) of the data

t r ansniQepeading an Sbe cshivR ®f L@,taer iChannels endpihecgetup. o edicated, Condrel of

applic rind) r |

eeds  Spfafin, (BY bSO ey, addRidnay P hfnatn bR TACRNACK IR

typscaIUpynk:cbrramamnmomfumwatsodmdolmg infaxmatien, infdmhatianoan sbedpg! (resource,

transp bl o k (payl oad) size (or coding rate), MMO related information,
(s =

etc. ther the transport-block (or payload size) or the code rate
can be si gnal ed In any case these paraneters can be cal cul ated from each

't or it diFH e b RSBl LS Ry L AR T L2a | nf or mati on,

e.g. hybrid ARQ process nunber, redundancy version, retransm ssion sequence
nunber .TheetDCIl padnof. thélLR142ncontrolsisignalingigcontdins natormaticrorretidesh| tonkhelat a

PSR IHRPE A Lo SRR Plhdriupd A58 Thbatlodedy ABRAIA 6y B! oo

channel signaring t conta
I nfQr mett. iMareover, in ddse qﬁf‘amhcaﬂlorr efs(bwbn@)(ABQancamesh—lAm@ (@at 8) lrﬂommaimm tted

(2 HRE] b gl B BERR G B oot BB R CHER, 0 250, e
on Wmch the data is transmtted. - The transport format, which is used for

t he tr anenbDSkiypitallyfborgtaingrinfoematien om:ansport bl ock size of the data (payl oad
size, information bits size), the MCS (Mdul ati on and Codi ng Scherre) | evel ,

the Spectral JEffici the r gt
t oget her (éﬁa*t % [\/[?QUlaﬁgﬁu%C@g g%nesppﬁnt%?o% kp%\xso-gtla#]:sdleg g&ﬁnhgr}a(e Mecel ver)
t oi dent i frglatdeinformationt eton(Nnte aithee thd trenspodiiblack (om paghadtsnza)abrﬁihmct)dﬂje
' at1% 'n ?'ratdeecan be signaled. In any case these parameters can be calculated from each other
by using the modulation scheme information and the resource information (number of

allocated RBs)).

- Cat 3: HARQ related information, e.g. hybrid ARQ process number, redundancy
version, retransmission sequence number.

20 Details on L1/L2 control signaling information

For downlink data transmissions L1/L2 control signaling is transmitted on a separate
physical channel (PDCCH). This L1/L2 control signaling typically contains information on:

- The physical resource(s) on which the data is transmitted (e.g. subcarriers or
subcarrier blocks in case of OFDM, codes in case of CDMA). This information allows
25 the UE (receiver) to identify the resources on which the data is transmitted.

- The transport format, which is used for the transmission. This can be the transport
block size of the data (payload size, information bits size), the MCS (Modulation and
Coding Scheme) level, the Spectral Efficiency, the code rate, etc. This information

(usually together with the resource allocation) allows the user equipment (receiver) to
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start the denodul ation, the de-rate-matching and the decodi ng process. In
sone cases the nodul ati on schene maybe signaled explicitly. - Hybrid ARQ
(HARQ i nVorzonmta3ottv - Process nunber: Allows the user eqairmpeonw/o0ss3i dentify
the Hybrid ARQ process on which the dd@ta is mapped - Sequence nunber or new
data indicator: Allows the user equipnent to identi f%‘?if t he transm ssion

i s a newigentiethegpfasmatien Bitsige; the maguiation schedgranghihe cade/gie NGPEEEI ati on
ver si on: lySa t i ~2 0 Wy | thePRS: W o i s
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for which user equipnent the L1/L2 control signaling is intended for. In

typical i i Adhi s Jgnformation is used to mask the CRC of the
H r@%ﬁ%ggﬁﬁ@ waBIrrﬁaﬁddeHr.

L1/ L2 contro I'n or to prevent other user equipnents to read
this information. To enable an uplink packet data transmission, L1/L2
conbrol si gratéssgursberr Alews thecdsesrequinmerdin idemkify thedilyidiARQdQIrpcessconiser

equi pnent t 1. ssion details. This L1/L2 control signaling
typically 3@?\ a}hr?g%lténfsg'ﬁégh&gn on: - The physical resource(s) on which the

user equi-préstueab® muchber ansew datacindizator( Allgws theboser équipment wuldeatifyi ibr
bl ocks in e transport Format, the

se of OFDM. codes | ase of CDI\@% - T
UE shoul d 35%?’138?”‘{%@%'?8&% B%qrf(gﬁpr%ﬁ&gar}’s% dep?ﬂ(g?transport bl ock size of
tcgg_ dat g g p@edmladn@,{ aﬁd/ﬁ'r nisansté‘ndtio:mnv??;os; Jeltelhe E@a Miﬁpd rodbiglwhadh bpbrichd
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i nf1&r mat | orﬁﬁés{‘?gﬁ’l‘ga'icdgé?rﬁ W PﬁquHéeq“é@au%EéJeérl t%'E?S‘?'B’?‘S) ﬁrl'q?/B(/\é”r}"ﬂb user
equi prent  (héd@N&tort éstislellafioPVEdsidnie used predBiré®for liencdiukionf he nmodul ation
schene and the code rate in order to start the nodul ation, the

rat e- mat chj and e _encodi pcess. I n.sone cas he nodul at|.on.schene
nmaybe si dﬁ%ngantéxdbgdfﬁi ﬁ_eﬂs q&fyg’h UusRH SIMIIPRBY ﬁ@n.ﬁ/&m@ g'%@h@ﬂeﬂs.

Tel I's t hanienged ek ipidal firh ot idnkithis isfofR&idH RCesE ot mablothdl CFC kf t he
dat a- Sectgence nunber or new data indicator: Tells the user e wéaarée%sto

transnit tBereMl-dLoRER! $analng: By Preles iptPravess (qiker user equipments 10 1

15 information.

To enable an uplink packet data transmission, L1/L2 control signaling is transmitted on
the downlink (PDCCH) to tell the user equipment about the transmission details. This
L1/L2 control signaling typically contains information on:

20 - The physical resource(s) on which the user equipment should transmit the data (e.g.
subcarriers or subcarrier blocks in case of OFDM, codes in case of CDMA).

- The transport Format, the UE should use for the transmission. This can be the
transport block size of the data (payload size, information bits size), the MCS
(Modulation and Coding Scheme) level, the Spectral Efficiency, the code rate, etc.

25 This information (usually together with the resource allocation) allows the user
equipment (transmitter) to pick the information bit size, the modulation scheme and
the code rate in order to start the modulation, the rate-matching and the encoding
process. In some cases the modulation scheme maybe signaled explicitly.

- Hybrid ARQ information:

30 - Process number: Tells the user equipment from which Hybrid ARQ process it
should pick the data
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- Redundancy and/or constellation version: Tells the user equi pnment, which
hybri d ARQ redundancy version to use (required for rate-matching) and/or
whi ch nmoowbavicnsigonst el | ati on version to use (requiredPCoOEP@dODIBI on) -
UE lIdentity (UE ID): Tells which userllequi prent should transmt data. In
typical inplenmentations this information is used to mask the CRC of the
L1/ L2 cont SEQUENEHALMBET iof NsWgdata; Bdisatare hells thee HSeisUIRREMH IR HRRSPYE & ead

this inforpgt etlbGefatsnsitd Patketdi fferent flavors how to exactly
transmt the information pieces nentioned above. Mrreover, the L1/L2

control i-nfReduadangy ard/oarcerstelaiioni versigdi Telsntie usaroequipment, shichalylid ¢
sone of thegdAf ' : S¢ AU T . t ngmpin
case of a ?ﬁn@h%dr@hé{?%l%r%?%t %colq%g?(%qgggun@gn@g% o"r‘a)goar@foerl l'at1 on
ver 5i on naynothation coastididtion vethimndo Gselfiequined for niedidaticn) ways t he sane
redundancy and/or constellation version) or if the sequence of redundancy

and/or c t i I S#.QnS.. LSy pre.. def | P r Inf I on
may be "adl openay (% 5% ot whiE ke R SnEM Rt fl o SRR
control iimpemattatioms this infasnmatian ipueeddonmaskeihre b8REddf ttheral/l.¥ domtrbLided
in the contral signaljng. - .In case of nmulti-codeward. M MO transm ssion

t r anspor ts'qu‘?ﬂ%{" %ﬁﬁf {ﬂgrﬁ)&% qr?rmrmtegwﬁn\egks WF?&&"% "ﬁ/lg'a'éat\%r ds may be

i ncl uded For uplink resource assignnents (for the Physical Uplink Shared
ChannelTheréUseHewirgndiffecerinflavoes PIXWCHo | exdcTl, tramemit lthe 2intoymiatioh pieces

i nformati on dqes not contain,a rocess nunber, since a, synchr.onous

HAD) e BR8P0, bl ap MigERY e ooy T ELE BN R MR AR BROSO I SRR T o
an upl iipferrh ARSIE0H rAay Omit sontd Ythe fotmgtidn. B.gilg. Furthernore it shoul d be
noted that the redundancy version (RV) information is jointly encoded with

the transpo format infornatio i.e. the redundan ver si i nf ormpti on
o enbad AR prorRse RS GPEY Bl Hepespe)i £aes o & sEYenys ARRLARRERT Vel y
MCS field (Mddul ati on and Codi ng Schene field) has for exanple a size of 5
bits, whighduwdasgpand/sr tonst@latiodiveesion ayawt De/ idedetdabChase Qoardzining ¢

reserved for indicating RVs 1, 2 or The r i nin Jable indices are
Lseq 1o wig4pas Tha-Sne revuranan apdior cofeselBEn e songat ik sadphes o
i ndscat i nsdtmé{a-ncglaad/BB%ﬁéfewdt@haJeirﬂmé @lprélalefifiéd.assi gnnents on PDCCH is
shown inTable 1 bel ow. An exenplary PDCCH for uplink resource assignnents

I(Séhzgg\gr Ry Fr: ' trgl'rja&llj%agqgrgln%?/ bleacz(ch:tEo%%H)? %%}{Jdlégqrﬁ) %hr}aggdnt%( gilglnglinsghI ft and &Q

- MIMO related control information, such as e.g. precoding, may be additionally

included in the control signaling.

- In case of multi-codeword MIMO transmission transport format and/or HARQ
20 information for multiple code words may be included

For uplink resource assignments (for the Physical Uplink Shared Channel — PUSCH)
signaled on the PDCCH in LTE, the L1/L2 control information does not contain a HARQ
process number, since a synchronous HARQ protocol is employed for LTE uplink. The
HARQ process to be used for an uplink transmission is given by the timing. Furthermore
25 it should be noted that the redundancy version (RV) information is jointly encoded with
the transport format information, i.e. the redundancy version information is embedded in
the transport format (TF) field. The TF field respectively MCS field (Modulation and
Coding Scheme field) has for example a size of 5 bits, which corresponds to 32 indices.
Three TF/MCS table indices are reserved for indicating RVs 1, 2 or 3. The remaining
30 MCS table indices are used to signal the MCS level (transport block size — TBS) implicitly
indicating RV0. The TBS/RV signaling for uplink assignments on PDCCH is shown in
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physi cal |ayer paraneters and of no specific inportance for understanding
the invention described herein, so that their descriptionis omtted. The
size of twe 0R@3i4i7el d of the PDCCH is 16 bits. For furt rer/EPoamomossat ai | ed
information on the information fieldsl2contained in a PDCCH for uplink
resource assignnents, e. DCl format O, it is referred to section 5.3.3.1
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tSI gngl t@dfs@ﬁtludgpgg-s It1hrbftafﬁ=w h:ShBGQUSd’FDt@Ne&QJrB\é@ﬁaIIB?crﬁ‘éwli‘e:ﬂ%ucmé@é ¢ty in a
WO- DI |1 e ur er nore e nodadul ati on oraer_ .1 ntornmatl Ol

encoded VRA) Multiplexings 356t chafinehtcQding (Rgleash, 8ki versien %8'2%e‘iidﬂ Zﬁbgcase
there igapadié tat M%/Mvm dgpp. aﬂﬁlaﬁal e eRMcu_ﬁli‘érﬂ%e‘ﬂ'fg ine8rgorsted aferéincoy

reserved for th I gnal i hg an explicit nodul ati on order, i.e. those

i nd0cedelgrencst ﬁye@\thwham ftqkénscpmlﬂg fransRart farmah sesmectivaly, modulation and
I nf or MR- scHafd ﬁﬁe'raﬂﬁgjq%n%‘yllm\/é%SRSmfﬁfrﬂ&?dn @@ﬂéﬁéd %‘a@r%du?d?ﬂntérﬁﬁsl)o”

bl ock size |n ormat1 on as in Tab bel ow. further, nore
det ai | exdingf scheme @ndoredundamayCeersiasy nhvéll foer fal othel fuﬁhef geserintionagk thenment

cect | o Vnoh By Rlreklo R ho flafglant codthg e e i, %6 T o’ b

formats for scheduling PDSCH For downlink assignnments the field providing
t ranspdrar #owalinks resourned agsigamentsorifosrtber Physiesd nidewalink §haée<brﬁrwneb as

deseri g earBFepRRe FERBECHT LTE RS it dhRE VR isinaRchSeiefaltfif g | | e
grant rteodgitt field. Pudleerthare tiié neodulitonpodiee dufosnation scpmtlyr@c@deésmm me
o " Tefbeh SRR A b 3B b RICE Bl SN RNRT
and detgy PDGEH. d&fré@bﬂthenhdlceatalr@reéermd ton¢hdPEIGaalirfg ef ars emplititrmepdulation hi s
to MAC olrgg ie. tnose mdlclzeasy do not provide any transport format (transport block size)
20 information. The remaining 29 indices signal modulation order and transport block size
information as shown in Table 3 below. For further, more detailed information on the
PDCCH formats for downlink resource assignment it is again referred to section 5.3.3.1
of 3GPP TS 36.212. For example, section 5.3.3.1.3 describes the DCI format 1A, which
is one of the DCI formats for scheduling PDSCH. For downlink assignments the field
25 providing transport block size and modulation order information is referred to as
“modulation and coding scheme” field the term that will also be used in the description of

this invention.
UL/DL grant reception behavior

Generally the grant reception procedure (i.e. the procedure of receiving a resource
30 assignment) is split between Physical layer and MAC layer. The Physical layer detects
an uplink/downlink resource assignment on the PDCCH, extracts and determines certain
information from the PDCCH fields and reports this to MAC layer. The MAC layer is
responsible for the protocol procedures, i.e. HARQ protocol operation for uplink/downlink
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responsi bl e for the protocol procedures, i.e. HARQ protocol operation for
upl i nk/ downl i nkt ransm ssi ons. Al so the scheduling procedures for dynam c as
wel | as swoizepa3si’et ent schedul ing are handl ed within tReTNRMAYISE1 Wien
receiving a resource assignment on the PDCCH for uplink respectively

downl i nk, the physical |ayer needs to determ ne certain information from
recei vA@NPOESIONS: Alsps thensehedulieg PERRAGUERS fQ5rdYNRENIG @bt Wil apSEEUPEIHYeBt t he

assi gn@gﬂg&qng %ﬁahagar"‘"&hﬁﬁth?}g\gﬁ% ~in 3GPP TS 36. 213, the Physi cal

| ayer nee determne on order and transport block size in
the PDSCH for a downlink resource assignnent. The cal cul ati on of nodul ation
or der aMben regeiying 8 reseWwke Sissignmentien dhe FRCCH feeplinkrespectivelygiovattipk, TS

36. 213. ' NDI
bit is tﬁ%{pﬁ&%@%&%ygﬂ @%@%&g&ﬂﬂﬁb*ﬁq Ar?%ﬁwﬂbq'roes ﬂéei&n or r?e?% I on e?&e
per sor m'rm@h tane rdquirdd e HﬂRtDrtb\eotprocﬂssomeohﬁm@mss‘ghmenta‘ or MAC dayerelAsver ed

from Ph al HA
1t or mOeBIEEITEEER 1898 21908 Phsicel T Renfreck 2o NeBlifR gt ifaddafih MR
Wﬁdul altdr@ir andl eangputt bloak sixer in théd?lksd GHzfer fardrSWrrlmkerey@dcé>6la€§§f ngven}D aTTh;; ng
the uplink resoyrce. as n nt s descri i.n se .6 of.

L 215 CallAtER A B RRr IR 5B NaneRG akak fick BesaRed iF sHiatR 1] Ot

r edund eGP & 36.213. (ﬂh{)\sﬁ&t BRLk s tgbthenvithtré mm@fpr@dfe%sﬁbqad tWethibn t he
HA information to MAC | ayer. Sem -Persistent Schedul i (SPS) In the

|i it igndeliysrechiko “t‘%é\"é@h'édﬁﬂ’ Whjch: B Sd Vi AT EHWtPnaqudl%ﬁ%%“’Tge%r ces

t 0 usery &ﬂﬁhp'irmﬁ§ p%tosa%e?ét@as ﬁ‘hé%fenn&ﬁdmdélnbferdvﬁém\Pr@skaenayéq/ dL%yepnt rol
channel ('s) where the user equi %nts are addressed via their

speci fi (layeng) t§|&*$§h€9}efﬁ¢9ﬂq @hﬁd nérenatige. CRC of an PDCCH i s masked
with the addressed user equipnment's C RNTlI (so-called dynamc PDCCH) . Only

a user éTﬁﬂMhP'f@@ﬁe WoWﬁhFik rﬁﬁbcﬂaﬁj&ba@ EYLA c&&ﬂat@?%g@uléﬂﬁl B%Qit@ﬂhﬁe%ort

correct . check 1s positive. This kind PDCCH signaling is
also r écﬂ@crkr airet éroars Wﬁ%{ﬁd CPP%dQMt@QV‘Qgﬂ%tUP“Akué@@umlaﬁﬁ'ﬂﬁmeﬁbn@& ors
at jgachydsf IS S4Bt 6% @Fﬁﬂ"ﬁ‘é'sé '—Jthér%hg%ér @keﬁ%@ﬂﬂ?'tﬁ aﬂcerat&
dynam c grant in order to | a possible allocatio and upl i nk)
it is demisgogdlaak. size; radighidanoy yesianm i @Sawehlasd\dﬁhlafqmlatlmpﬂmrﬁDﬁﬁH

resour Gagyd e AR AlorHARS [d BRAESapS Persistently. When requi red.

retransm ssions are exp y signaled via the

Semi-Persistent Scheduling (SPS)

In the downlink and uplink, the scheduling eNodeB dynamically allocates resources to

20 user equipments at each transmission time interval via the L1/L2 control channel(s)
(PDCCH) where the user equipments are addressed via their specific C-RNTIs. As
already mentioned before the CRC of an PDCCH is masked with the addressed user
equipment’'s C-RNTI (so-called dynamic PDCCH). Only a user equipment with a
matching C-BNTI can decode the PDCCH content correctly, i.e. the CRC check is

25 positive. This kind of PDCCH signaling is also referred to as dynamic (scheduling) grant.
A user equipment monitors at each transmission time interval the L1/L2 control
channel(s) for a dynamic grant in order to find a possible allocation (downlink and uplink)
it is assigned to.

In addition, E-UTRAN can allocate uplink/downlink resources for initial HARQ
30 transmissions persistently. When required, retransmissions are explicitly signaled via the
L1/L2 control channel(s). Since retransmissions are scheduled, this kind of operation is
referred to as semi-persistent scheduling (SPS), i.e. resources are allocated to the user
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L1/L2 control channel (s). Since retransm ssions are schedul ed, this kind of
operation is referred to as sem -persistent scheduling (SPS), i.e.

resour ceswanelsi4oat ed to the userequi pnment on a semn - PETP2C00/0058BASI S
(sem -persistent resource allocation)l4 The benefit is that PDCCH resources

for initial HARQ transm ssions are saved. For details on sem persistent
schedu Ieﬂh@m%’é@“BQPWTBG%@U(P“@M&?’WP%F%S&Prc?e@“o@%?ri)aI hehengfitaccess
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Rel ease ", version 8.5.0, June 2008 or 3GPP
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June. 20688 Br TN rB PR (REFa) TERRLAR) R sl Nt & BTRANDn 1y

r ef 8Br eideralOdesceiption| Stager2 (eBetmsel 2)8, vemonrs &DgMneb@O%: beaGPé’dT S S6i3p1

sem - peLsi st Iin.i \Voi gce ogve 0 Pi: Y. 2 P
packet FLOIGh DREc eriahftial Sade AfpescEUTRAL Wt AR oo dueh
could @er;t@@@t gfetifitdtiok QReKeE§@ea).’J \Aﬁérsﬁodowm nKuh@SB(w&;ebpthr sivatlaie | gt every
20 ns, Whl&v coul d be then used 3}?{ énsm ssion of Voice over IP
packet MP/VwEIOPROTY @RNCRERALRtedtigreia DY SBIGeNNE i s beneficial for services
with a predictable traffic behavior, i.e. constant bit rate, packet arrival
time |$)rﬂ£ék£ﬁpl@ for B%e'dﬁ@é veilohh mmb@bmdm usmg sehe-pBEXETElt someduling

sub-frane it has been al| ocated resources for an initial transm ssion
Su701 S TONIcp VR Ub AYAIR): Ede AL hert VOU BRcket s genaipied pliMereodee duite Armak od

CRC, C@é\k%}ﬁﬁhr iTHEreforatoilodist ToldeMochRIOUPIk & Fxpativdly dbWnk@s eedoifcaiser

equi pnent finds its CRNTI on the L1/L2 control channel(s) in the

sub- f r REYSIRAGY everi0smp.- whigheoudbethertseg dersthateanemisidlie¥oige evghiEd,

this L al:i%?tﬁorlhr anérltaﬁngérlm blsRgett! QEhé_HUﬁﬁ?' Repehbficigie for ReRideH Gtih a

resour ocation for th a transm ssion Tine interval and the user

equi pnaedigtable traffic behavier, tg.reamstang b rate. RErket ativaktmeds pRYIOIIC.t find a

dynamic grant it will transmt/receive according to the sem persistent

resgur ﬁ%&&caﬁu@n\eﬂ%&mﬁdn@w #d @m@H§qma %bﬁfa’?ﬁ@%hé‘ré hediaki pébri S

done by Si For exanple the periodicity, i. PERI OD, of the

per si stadincatad |rmtr¢emfo|r andnijaldransmyission perisienilyr égwnaaéc (asvhteﬁwmgo IQRE)t

51 gnal 1i89-pOBeLAG Vétbqf&N?Fm?sPé‘d B Ehn AIFAS [P ReRPeRlisint ResoRr@e

timng as we hysi cal resources and transport format pararreters

are serailooatwanesmgn&br aquip@eotfindsits @iNTIxarethe @ék%d@ﬂtrmgha@\ei@ﬂ invat ed,

t he us ' t I e < A . j.an

accor dﬁﬁggﬁ%'lf@ﬁ%% V\éfﬁél}\b/ éﬁ%\%tﬁﬁ E@M@Eﬁn-ﬁ&%@teﬁt%%{%@ a8ib PSR thi8M 1/L2
20 control channel allocation overrides the semi-persistent resource allocation for that

transmission time interval and the user equipment does follow the dynamic grant. When
sub-frame doesn’t find a dynamic grant it will transmit/receive according to the semi-
persistent resource allocation.

The configuration of semi-persistent scheduling is done by RRC signaling. For example

25 the periodicity, i.e. PS_PERIOD, of the persistent allocation is signaled within Radio
resource Control (RRC) signaling. The activation of a persistent allocation and also the
exact timing as well as the physical resources and transport format parameters are sent
via PDCCH signaling. Once semi-persistent scheduling is activated, the user equipment
follows the semi-persistent resource allocation according to the activation SPS PDCCH

30 every PS_PERIOD. Essentially the user equipment stores the SPS activation PDCCH
content and follows the PDCCH with the signaled periodicity.

In order to distinguish a dynamic PDCCH from a PDCCH, which activates semi-
persistent scheduling, i.e. also referred to as SPS activation PDCCH, a separate identity
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every PS PERI OD. Essentially the user equi pnent stores the SPS activation
PDCCH content and follows the PDCCH with the signal ed periodicity. In order
to di sti rgoizsto/ai4bynam ¢ PDCCH from a PDCCH, which acti varap2&@emiiser si st ent
scheduling, i.e. also referred to as B8PS activation PDCCH, a separate
identityis introduced. Basically, the CRC of a SPS activation PDCCH is
masked iiiTkodUged. Easicallpntie GRSHaN Y SIS eivatan POCH g BRPKRS Maetid 1 o

as SPS @og@fu .dg SkFieh ¥ irf E@ @ﬁ@uﬁgﬁ%rré@t@%@@@@ﬂﬂ?l THREz8%1 w

nor nal her nore t SO user equi prment - SBECI
i . e. eaﬁﬂ’s&‘sBNTémJalperéﬁtbltSOaamngethefrmrmabGrBIB& fuusthemorgdhec&HSﬁ‘g Ng1

al | ocat t

cern - par o1 Dy S Yingtshy ol g (b BR cHAneE %W%%?%%E@?P&?ﬁawg&s
PDCGH, gcheduidweris atiocated atuniguel SRS @-BNThe PDCCH content (i.e. the

sem - persistent resource assignnment) and apply it every sem -persi stent

schedulln . L,.odi ci t. [ Vi . As. .

rent 1 orl2ast & fiek Fovieey dfdes ' senirbel 8RR Bolic? ARt Ad iR bA
" one- t i goeredpbmding iSRS PDECH | the dser iehaipawdnt will s1ore tie PEXIICH) evsiest Gie. the
schedul i n t he e deB al so_can d actlvat sem -persistent . s hequi :
There. FBTHRAEREN GRAKIR TRSRNN LU AN P erRs o AreBo REBEPPISER. STISLURY on
can be iaie@na) sl pdid@icaplsighalew uiadRRE. 1Aa alfeadyDRbhticricanal dyramit -aflocdiioh, PDCCH
i ndi cating a zero size resource allocation, another option would be to use

MAG Oc orite Sianalegien dnamisBiltee ois opty aiomertine @llogatiofat i on Wien the user

equi pnent nonitors the PDCCH for assignnents, there is always a certain

pr obabi $ikdilr (d Eesgctmaboinof 8bRl-peisiéntt st etisifiy, #8IeNGESB dis) 88h Yeaoaitsler s a
PDCCH destined to itself. Essentially, situations may occur where the CRC

check otemirRerppientseheduling.cthere v S?Yﬂébﬂptf% homoarseRriperdttePheiegting or

thi s USQLaRsEdtieRah be s.gnaugéicoaeso?ﬁ@namndtb@%mmet PBOEH Sighaliffg, | .@erspéler
(UE ID_msnmatch (unintended user). These so-called "false alar

occur, PPCChingigaling acere ske repawisaialasalioneanelher ealirewould hento V%ﬁjm%

chy el d’i‘@@ [ggm smat ch cancel each other. The probability of a falsely
pos:s'pl ve gg%j IgDCCH depends on the CRC I ength. The | onger the CRC
length, the lower the probability that a CRC-protected nessage is

er r oneo”sictidn P $ed Gle ReAtion Wth the CRC size of 16 bit the false alarm
probability would be 1.5e-05. It should be noted that due to the

I ntroduction of a separate i dentlt%/ for _the discrimnation of dynamc
hen the user equipment monitors the PDCCH for assignments, there is always a

certain probability (false alarm rate), that the user equipment falsely considers a PDCCH
destined to itself. Essentially, situations may occur where the CRC check of the PDCCH
20 is correct even though the PDCCH was not intended for this user equipment, i.e. CRC
passes even though there is a UE identifier (UE ID) mismatch (unintended user). These
so-called “false alarm” might occur, if the two effects of transmission errors caused by
the radio channel and UE ID mismatch cancel each other. The probability of a falsely
positive decoded PDCCH depends on the CRC length. The longer the CRC length, the
25 lower the probability that a CRC-protected message is erroneously decoded correctly.
With the CRC size of 16 bit the false alarm probability would be 1.5e-05. It should be
noted that due to the introduction of a separate identity for the discrimination of dynamic
PDCCHs (dynamic C-RNTI) and SPS PDCCHs (SPS C-RNTI), false alarms are even

more frequent.

30 On the first glance the probability might appear to be sufficiently low, however the
impacts of a falsely positive decoded semi-persistent scheduling PDCCH are quite
severe as will be outlined in the following. Since the effects are in particular for uplink
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PDCCHs (dynam ¢ C-RNTI) and SPS PDCCHs (SPS C-RNTI), false alarns are even
nore frequent. On the first glance the probability m ght appear to be

suf fi ci enwbyoloomsr47nonwever the inpacts of a fal sely posi PCYEPI@oOMSA1

sem - persi stent schedul ing PDCCH are Wuite severe as wll be outlined in
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ACK/ NAGK Adint h@ fheeaddsme@éﬁewmsnee&e thBeNddR! 880 RS inkdrictences. With

sem -persistent uplink resource allocation. The eNode B is not transmtting
any dato®% orqbiabllmsuE J@r@aunmfertharahalf theebardwididefithasusteq) sincetheddesquree
acknovmraggm%m.end i@ Fardom. tf@é’ﬁ%@ﬁﬁ&&néﬁﬁ@l 16 REIONACK 40 e MRatiort NACK
is recelved user pnment or a synchronous non-a a tive

r et rans:mrrespmﬂing/\herthAd(alse pqsaime\‘restnmsmrsm@m pHpink resowgerﬁihdef@bmd'he t he

G o Re SRR 7408 ARG A ColR g 76 HEE ol ARl fief Rufort AR
;:onsteﬂlmnode M'iﬁ(e éadl?bwfdgnten:/afbr ita tm‘nlsmimnt ' (A@Wﬁsﬁlé)nprettgs?mm WHeocat : on
or i.n a ta spurt can _he |os ar ra
P es NAGK S Secehiehitioy BRHpef Perfrh S8 SRTRNSLS b BeBilel eftaninREHH,
se[n' ]E)QNﬁéﬁTA&IKt |s{ %%ewee?;selr Iegoma? i§ euspdrriedplintinkhe AeBEeSP 8 rureasion aayd "
interference_to e system ven e seyere conse ences esir e
o S orihe ARG Rt FraRSaevCplags has eensurareily dereied and decpued
scheduldimge aQbye gt i ons. One means to | ower the false alarmrate to an

acceptable level is to use a "Virtual CRC' in order to expand the 16-bit
CRC:. The Ienglth of the CRC fi el can be virtuall ext ended bé?setti ngefixed

and kndwiseDtidllye@st 8 SUMCAHENGH O & iastiatiophgf &, SeMipersisiEnt, regqur

sem - pefiptatidior IREQPNK,NS tARL 4L caM beTlost @éﬁble@&ﬁ'd@%al@@éderél%é@ the
PDCCH for sem -persistent resource activation if e values in these fields

are notdusivgrapermal; voice fallvin Asisition, anfalger activatipn 9k Assarpigpfrsistent resource
allocation for the uplink causes unnecessary interference to the system.

20 Given the severe consequences it is desirable to significantly increase the average time
of false semi-persistent scheduling activations. One means to lower the false alarm rate
to an acceptable level is to use a “Virtual CRC” in order to expand the 16-bit CRC: The
length of the CRC field can be virtually extended by setting fixed and known values to
some of the PDCCH fields that are not useful for semi-persistent scheduling activation.

25 The user equipment shall ignore the PDCCH for semi-persistent resource activation if the
values in these fields are not correct. Since MIMO operation with semi-persistent
scheduling does not seem to be that useful, the corresponding PDCCH fields could be
used in order to the increase the virtual CRC length. One further example is the NDI
field. As already mentioned the NDI bit should be set to 0 on a PDCCH for semi-

30 persistent scheduling activation. The false alarm rate could be further reduced by
restricting the set of transport block sizes, which are valid for a semi-persistent
scheduling activation.
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schedul i ng does not seemto be that useful, the corresponding PDCCH fi el ds
could be used in order to the increase the virtual CRC I ength. One further
exanpl e iwothw/asDi7of i el d. As al ready nmentioned the NDI IpCt/EPh@gloossBe set to
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MAC Layer interaction in the user equi pnents, .as the Physi cal er _would

f ur t herallgeatipn: Singe Kyfaistral ROsSIDIE Wittnte BDakeH fernats éﬁrqelﬁ’eO’HE‘a@ﬁ FPoR of
the ssemevpﬁgﬁssteﬁ&y W& HeeR ® bé’QRt%le%edSlH'\MQaYrc@:bIEHEals ENEhQNe@%r

object of the invention is to provide a nmechanismfor deacfivating
seni - pePBBEHeaRd PALSSI c &higl woulgt hawever E&SQ_PEV%y’@P@% ¢mahe iPhysieal \aé.‘ﬁiﬂorl ng

any ch f ably

0 charae Ry il EliR T e btk Scuiniofity SO phMiEN LARF RUA ek RB8C0 Ly

the subtpebe adapted tofintova thedw&adlemr ohaihﬂsdemtvamragﬁothg semi-persistent
resource allocation.

20 SUMMARY OF THE INVENTION

One object of the invention is to provide a mechanism for deactivating a semi-persistent
resource allocation in a LTE system that is not requiring any changes to the Physical
layer-to-MAC layer interface and/or preferably no changes to the PDCCH formats agreed
by the 3GPP.

25 The object is solved by the subject matter of the independent claims. Advantageous
embodiments of the invention are subject matters of the dependent claims.

One aspect of the invention is to use (existing) physical control channel signaling related
to a semi-persistent resource allocation for deactivating the semi-persistent resource
allocation to a user equipment (or in other words releasing the grant for the semi-
30 persistent resource allocation) by defining a special control channel signaling content as
a deactivation command for the semi-persistent resource allocation. More specifically,
the control channel signaling contains a New Data Indicator (NDI) and a modulation and
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enbodi nents of the invention are subject matters of the dependent cl ains.
One aspect of the invention is to use (existing) physical control channel
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the sem -persistent resource allocati®n to a user equipnent (or in other
words rel easing t rant for the sem persistent resource all ocatlon) by
def i ni sgdingsIsEEMS fleignamd)a spesitiaompyingtion; of ghe dave Mata indicaleravalug andch

C0mnﬁn&ﬂnatwarﬁeéﬂd@eéaéﬁ&nﬁe&%m ,\g@v@.{ngﬁ@ UathRhSRefid sGaiey. the

contro nnel signaling contains Ta i | cat or NDI?Qand a
nmodul atfielshis alefioeditonigdicatective deiagtivhtioared the sqmeperiststaﬂbmwma dllocation.he New
Data I ndi cator value and a nodul ati on and codi ng schene i ndex signalled

Wi thi nvéé&l chnfﬁ)gw ?tée%né‘%eﬁ%q’i\/@%sﬁ%&eéfethé uﬁ\}&tlpﬁocg éé?ﬁ’dp%&g istep! ré?s%u‘?cé he

deacti ersi ste resource a t1on cordi ng
secsnd allbtatiomaisi mfngsu:&ﬂ:bydﬂRCheugnaiu‘rgntTMnRFquelgmahmg fee indicatingt a rse)soaf ce

2 spocitareppd pEER s Aipdfs et BT dineh fisHenih A1Bbo0in aRobAERE, o
in a rgspieceniigRrgstenntesbarcet diibcakan emarphysicant¢ontes ohamreel,ak lcormaraingn a
physi cal control channe user e%‘?gment to deactivate

the serf'eHEPSAURMENt t@é}(%%‘@t% eo%%{?"‘?%s's% FFSQEH‘@ 3%9Nhe i nvention do

not inpact the user equi pments operation concerning the handling of

I esour BothHspeEETI1 tthe (rWentibs Jdoamst mlmpat:hftreetﬁwreeqanimem@topermmtcdrhemmg
i nterface between Physical |ayer an

 f h
LB | HRe Nanglna 106, oLourEs SSINTEin ORI L He RefaraRanisa A d RS Ml £ or

deact i Vidielfabe BefiEn-Mfsfdaf a9t an® MAC RiYePhd preabhiNdéfihedbythE-3GrRRd nobil e
comuni cati on system "The user equi pnent (a nobile termnal in the BGPP

| i catWie KNEMo Bear B AR iR PN RBS B 8 MelhBocEh RBFABRA | | ng

i's recelgrfiherdiftedt feRBhLrce! au@)bamﬁin arp m:ﬂa baged RfodiBESHIm drieaonnsysbémleTtie (a
base station in an LTE sgste the New Data | ndicator and the

rmdul atLiS8ﬁ eguipBeRl (@ e I&enéem@ﬁh inhithe hBGRBnterminAegnals irerpivingi el a
%et eﬂfr@h@ Fu'di?ﬁ!; ﬁfNé%v MRte RadicatbNdhé at Mbduialise aﬁacto@.r{g)géﬂemé on

€ user eq ul prment I s deactivati ng t

sem pefleiﬁ? sﬁmom@w@nauﬁnaus mwegrwa Arrontret c@m@h(%hta%ﬂﬂet%ccmér@m on is
di rect eg, bﬂohges C{Beﬁ?%e' Qfatigh i f\hé‘n %ﬁ*@de Zhﬁ tﬁggd&@asnﬁgréaﬁoﬁ & tﬁé‘e

user equi pment control signalling conp | Si | cat or and
nmodul atrmodulatioh andicodingcsaheme fielddof thheCON&m/l Bignalling dndieatera @fﬂﬂeﬁW@IHEd

ggdugggao%.ﬁé}%n%da RAWSS LR Rl Yal RCAAFSE foliRRA SHENRM SOhERdean of a

20 the user equipment is deactivating the semi-persistent resource allocation.

Another embodiment of the invention is directed to the operation of the eNode B. The
eNode B generates for the user equipment control signalling comprising a New Data
Indicator and a modulation and coding scheme field. The New Data Indicator and the
modulation and coding scheme field include a predetermined combination of a New Data

25 Indicator value and a modulation and coding scheme index that is to cause the user
equipment to deactivate the semi-persistent resource allocation. The eNode B transmits
the control signalling via a control channel to the user equipment to thereby cause the
user equipment to deactivate the semi-persistent resource allocation.

According to a further embodiment of the invention, the predetermined combination of
30 the New Data Indicator value and the modulation and coding scheme index is the New
Data Indicator value being 0 (indicating an activation of semi-persistent scheduling) and
the modulation and coding scheme index indicating no transport block size Information.
Hence, in this exemplary embodiment of the invention, indices of the modulation and
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I ndi cator val ue and a nodul ati on and codi ng schene index that is to cause
the user equipnent to deactivate the sem -persistent resource allocation.

The eNodewB 20roan3s47dt s t he control signalling via a cont Poll/EPh@anes3t o t he
user equipment to thereby cause the uger equi prrent to deactivate the

sem -persistent resource allocation. Accordin a further enbodi nent of

t he i needingdichemecfigld ame feysediibat awneammenyn fuseﬁéom\xﬁwae paSioeRERt

val ue t he New Data I ndicator
val ue g@%ﬁ%@ ?P%c@%%t?ﬁwg@ﬁ%nﬁ@%\l}getrﬁgn 0 Césglgnﬁéggfy stent schedul ing) and

the nodul ati on and codi ng schene index indicating no transport block size
| nf or a0 @pralterrative embedimens of tharpvantore m:rad@mmmedtwmm ofdhe Nemdi ces

Of the gmguhaitafp v%ﬂﬂaCQﬂ'& e ﬁf@@ﬂ&a r{ ghd Wdind Shdile tu@@’%x [ fhe fhe® RIEWP Blata ot

ed for a resource assi vate or reactiv
senB pdndicatbenalue @smgrt(anmbatmgaa iretransintission af a eateapacket)earizbtierreodulationt he

i nventi_on redet ermined co

and t TG, e, foRk e eBA fahbds Block SfeB etk aBPRERbEIna & af e
be:]I ng (quuf(eredn ﬁcﬁtth@gr%\sbettr bloski sizé @i thie mltmnearmﬁmr) ainnhet Hatandduthig i on
and codi n ene, i ndex, inpdic n trans ocC t he user

cqui prcemAY FEoaimeRtce ERlerdis FaatiltBiod S8 r Sh8crBnamisian &

t r ansmdpnkideredf a trélas@cammadnd mrah@wmlﬁrtue %@m@bmént ﬁeb@u@efélaesmn
transport bl ock si.ze for the retransm ssion is considered a rel ease command

f orl Ot hesoghatihe semi-Rersigant rgepYice AiAtalicad® dpedivaladcat i on so that the
sem -persistent resource allocation is deactivated. In a further

enbodi NRRY furth&€eriBEdimeht, 3hd Bahttdl kiyrialingi® pRté&ed By a2CRBGidid tal i Makkéd

masked with an RNTI assigned to the user equi pnent for jdentificatjon in

si gnal IW'H'ga’erNBoﬁ,ﬁs@eﬂéPa‘f‘ﬁdJsﬁb eﬂH@”&%\W’p’é’F%‘i”%ﬂ@ in sigpalling PIPGEsERS on.
This feglawetd tﬁe}%fm %ré’st@hﬁ&%fd&almﬁtlé‘f?nltrﬁ’é‘fea‘?uret@‘hot:Bﬁfyr&bte‘étlﬂ@%é i ng

but al so all ows dressing the control signalling to the désired user
equi pregentent @f ithe; cerreltsignalling kutnalsp allews wddtessingdbal Gopol signaling te Hre

Pr §¥i Otbsés%?{@gfsgk fl;qﬁﬁﬁa{tdéﬁw O itfInh Ingmg e@mﬁﬁ ‘f\bégnﬁrg Y& Ydsefbedt

| east one control signal omt IS set to a
pr edet epravinegly hateie, for validating said control signalling as a
sem - persi stent resource deactivation indication. This all ovvs to | ower the

fal se aA&rom.ﬁﬁtts drothdr! é@ps?iﬁga?l}n AfneE. LA, rhtf l\éééthSHe 0}% mé Neaiiral her

enbodi nment e concept _ nvention is énployed _
seni pergignatiiingt froradbeareiNodgl B de setl tona predetapningdt value, émwalldaumg Emé gandrgl at i on

and COdéié}%lling as a semi-persistent resource deactivation indication. This allows to lower the
20 false alarm rate as will be explained below in further detail.

In another embodiment, the concept of the invention is employed to handle semi-

persistent resource allocations for uplink and downlink. The modulation and coding

scheme field indicates one of plural modulation and coding scheme indices. Further it is

assumed that there is a subset of at least three indices that indicate no transport block
25 size information. The user equipment is deactivating

- a semi-persistent resource allocation for the uplink, in case a first predetermined
modulation and coding scheme index of said subset is indicated in the modulation
and coding scheme field,

- a semi-persistent resource allocation for the downlink, in case a second
30 predetermined modulation and coding scheme index of said subset is indicated in the
modulation and coding scheme field, and
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schenme field indicates one of plural nodul ati on and codi ng schene i ndices.
Further it is assuned that there is a subset of at |east three indices that
i ndi cat e WO 20r0z038470rt bl ock size information. The user eqUIEPAEI003831
deactivating - a sem -persistent resorce allocation for the uplink, in

st b ShaER S TeB A ARt g BRC SR B SO pa Rl et
sem - per shfdcafibn fsrIne! upmalir{ @@s@ta mdfp?édétbﬁnlih@wfiﬁdjdﬂ{atldrmmﬁ@dﬁlr&g SeHemg!

predeterm ned nodul ati on and cod |ng schene, i ndex of said subset S
i ndi cat edindgx oheaihsybselis Biicated dhe MmPdiaionsaand eding sshemelfiadni - per si st ent

resource allocation for the downlink and a sem -persistent resource

al | ocatjpof diffyreﬁthsmuea.muﬁt df nhéaﬁeerﬁ.ohhsé.é dzfn%ﬁsfgnmnngcksmmnmkl &htnd
codi ng schene I ndex of said subset Is indicated in the nodul ati on and

codbng signading froraite eNadg Biusedfasschedwingi ofelowndink triaasmissiansi saidsegrirol
I | f d d f
contr o .@g [)P\g Idcﬂ@ebsﬁggoﬁ\‘%l sdPéﬂdé%Qﬂ?ﬁihea g?%ﬂﬁﬁdd 49 emgh{msm@. ﬁ\d?x%? or

schedull downl transm ssi ons cont ro sl gn I ng i ncludes the
first rﬁeadte\taéunmthwermaarmtemreawce@dibwiosndbetne uplisx By aisingethe tdovalinkig t he

TR SR T R SRb B s B b BBl e

sem - paekiasé eittis rppseibiec ¢o relisasechahisis pppiEdotee obly theudewnfinkhschiesiuting
apql I ed schedul ing rel ated control signalling for

| he d | i
upl1Pnk rsf@?%gg%ﬁr_otlﬁﬁeaﬁﬁgwL{p(gnlélpp[progﬁ%r enbodi ment of the invention, the

reception of the control signalling is acknow edged by the user equi pnent
by tr ansgtotdingi @ aturfi{e enmesirgent of thdélmvehmﬂe the rddeption pbtha duntrot signalling

acknow ed e.r i on _of caontrol t he art onl
For coeds A ReowEIRT R Batr efpnaRbhb b iiitEan 1K isras Bindpudte ™Y
reliabig.if s ﬁﬂsstﬂl@t@ﬁékndwé@gesﬂ@n’ecé;ﬁm%mm@ g@ﬁ@llm@dm@rba@rthe nor art
Furthernore, the acknow edgnent ag\ﬁ,pl cable tg the downlink s

rel at ecP"tl)bFRrP%Gr‘ess'(*@n%‘FH”iOWéedQ”Fﬁlﬁ %(Itf A RleeksadRifoRcEagRe the f’%'l'abdtSMFl nk

schgdul th8 kel pir et rr‘é§d?)rcé irgigaséd 'urﬁtﬂcé’tﬁ)n"\ﬁidrthfe%oﬁeh(ihé r&dknlswlelagm& ijon of
sem - per sl stent resource rel ease. The net hod accord |ng t o anot her

enbodi raAmicale tie thendomniiak saheduling delad sestrel giaallingg thusaliowingerie B
to the ébiﬁaw%%l HrIXE i d%wrgﬁﬁseﬁéaﬁ.ﬂs rbtdd A @Pom{«)’?m&'mx link he

semi - per sl sten resource cation and a range o e transport
bl ock sndle@thﬂmtseoamemstenhﬁesguncedelﬁgsa control channel signalled fromthe
eNode B to the

The method according to another embodiment of the invention further comprises
20 signalling from the eNode B to the user equipment an RRC message that indicates a

periodicity of the semi-persistent resource allocation and a range of allowable transport

block sizes that can be configured by a control channel signalled from the eNode B to the

user equipment. In a variation of this embodiment, the RRC message further indicates

HARQ information on the HARQ process used for downlink transmissions to the user
25 equipment according to the semi-persistent resource allocation.

Another embodiment of the invention is related to an alternative method for deactivating
a semi-persistent resource allocation of a user equipment in an LTE-based mobile
communication system according to the second aspect of the invention. In this method
the user equipment receives a RRC message configuring the semi-persistent resource
30 allocation and indicating a transport block size that when indicated in control signalling
related to the semi-persistent resource allocation is causing the user equipment to
deactivate the semi-persistent resource allocation. Moreover, the user equipment is

receiving control signalling related to the semi-persistent resource allocation from an
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user equipnment. In a variation of this enbodinent, the RRC nessage further
I ndi cates HARQ i nformati on on the HARQ process used for downlink

t ransm sswongiwmi47ne user equi prent according to the seRCTEPREVHIISAL
resource allocation. Another enbodi meit of the invention is related to an
alternative nethod for deactivati ng a sen -nger | st ent ﬁource al . qcati on

of a usbpdeguiTpRerfontral signalting isade/dingshirars %'é?l‘?m 8 PEMLRELISBMdi ng
to the/serr M5O/, Ofhd Niter né’cﬁﬁémeﬁt deRcliviités MRE hesmi-parsiseatt RRURIEEN

recei ves a RRC nessage configuring the sem V\;ger sistent resource allocation
and i nallecationg ifather Bargrert bl@lcbcsu%ulocbcatﬁ@tm enconi@l signadiingn madshesothe

Si gnal hﬂ%cfr?ﬂ)lﬁ&@%z{a?n% ﬁmhe%ﬁ S =) mb eresource allocation is causing

t he user eac I vat e t e se persi stent resource allocation.
Mor eover , the user equipnent is receiving control signalling related to the
send - pér A stagation e ol emibyadimant the fqooirob signetiegBis TREPESNOr 8l resioYiedl | i ng

s Vi e%aﬂ%%&oﬁh elcii%iﬂ%rﬁ\ap ksoﬁ\ia i ﬁgcﬁg "nunder cﬁ@es@&%é'ﬁé&&t fo%?%r Cthe

al l oca € user equi ates the sem - persi st resource
al | ocausen equipmédnt amcarmpnodulalhcmclamdl z:ednngdscrwmj index Hbatc intinditatinggm@al | i ng

mat ches transport bl ack size indicated

Var | at MARLAoD NG chring: el 8 usBhennriang i Ahes oA g fighdbor
resour %cwslnzmﬁféldéﬂ By fledcoratoll gighlihgimsed dncihiei regodiroe atioodtion fidid vakeur ce
bl ocks allocated to the user equi pnment and a nodul ati on and codi ng schene

i nd@x @ndthe @@H&“@%@PH@OQHH&& PREiBI%and codi ng scheme, the user equi pment

Is further determning the transport bl ock size yielded by the control
si gnal lih Bfothas embadinidit of aROinyestion, lrceca;béraﬁorf bEdard eNalo @ mmbcbl'dantredmhat i on

and codlng schene j ndex. In anoth§H¥%?boa of the invention

oper at il abPvermeINigaed gilternalive, ﬁa‘ft'l‘{@t'%ﬂ)c?vée%ﬁ?{sdﬁ‘%’&f EsfstOHF‘?‘?at i ve
et hod gfig¢atidRast iav akbM@qliphfdht -iRChR | STEBhsEE SALKIRS cOMnPaAAtion Qistémufser
equi pnent 1 n an LTE-based nobil e comuni cati on systemis considered. The

eNode Bopsidees tEhey elftmerr%§@@§mﬂt§ 2 hBRGs dhessgge pide e £ uster cBMIPHER fef t he
Seqk- p%Bﬁfl%{rg@LthE%[ s@i!e'nP‘F@édu%b aT&Ha?uoRRﬁﬁeﬁﬁ@gﬁeﬁagé"%' fraldafifg &

transport size that when control signalling related to the
sem - pérmsmréhlock@g@uh@tewaew qddw P@ntf,ﬂéﬁiﬂnﬁﬁmgri@'atﬁﬁeio téqlﬁemmenfs'%t@nt

deact | Vg:%o% éé]eéllﬁgéT'oanr ?\%ﬁ r?éltth %W iGtheRCH beletivatl the dEiperdifieneNode

B generates con t0 the sem -persistent resource
al | ocatresouremallodatibnli Elgﬂtemmom, am pblpdetﬁ grieraties sontidi signalingrelated do HIRC

nessag%qu_ragrStigtg& gk&?rc& Qﬁo&a‘?i’% Id )ﬁé@mald‘lé ﬂgngﬂ)r{ QI%CN§EE lﬁabﬁtg%ptsafd)

t her eby
20 RRC message, and transmits the control signalling to the user equipment to thereby

cause the user equipment to deactivate the semi-persistent resource allocation.

In a further embodiment of the invention, the RRC message indicates the periodicity of
the semi-persistent resource allocation and a range of allowable transport block sizes
that can be used for the activation of semi-persistent scheduling. In a variation, the RRC
25 message could additionally indicate HARQ information on the HARQ process used for
downlink transmissions according to the semi-persistent resource allocation to the user

equipment.

According to another embodiment of the invention, for uplink semi-persistent scheduling,
the modulation and coding scheme field is indicating one of plural predetermined indices.
30 Thereby, a non-empty subset of the predeterﬁwined indices is used to jointly encode
modulation scheme, transport block size and redundancy version for an uplink data
transmission, while the remaining indices are used to encode only a redundancy version

for an uplink data transmission.
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cause the user equipnment to deactivate the sem -persistent resource
allocation. In a further enbodi nent of the invention, the RRC nessage
i ndi cat eswohelogsi47odi city of the sem -persistent resour ®eTaPR@oAdISAN and a
range of allowable transport block si2zes that can be used for the
activation of sem -persistent scheduling vari ation, the@gPizC ssage

coul d d@rmatiyaly I@’l‘?ﬂi’i”&%eswwrstﬁ‘%tnﬁﬁh‘?ﬂ\’“% e magddalion f or
downl i ndenbin@nidly 51§'|R(§l§atﬁf§;08ﬁ9'd?9plﬁn%l td?é‘dét@ﬁi‘nn@@ﬁﬁduéé@%hér%ﬁpﬁrﬁ& ahlpggat i on

to the user equl pnent . Accor d t o anot her enbodi ment of the invention,
for upIanBets@frﬁhepwede@ﬂEtﬁ‘ﬁdsiﬁﬁléG%I'S tged ttcheowhﬁan@qdeomodhlah@wphgmgcw&m

field i fans@ %?Ztgdkn%zf fot é)frdgﬁhtl’ﬁelf &aﬁ%ﬁggkﬁrtwwfbcb%ljgﬁﬁthe Gy r & liprftent

non- enpty i ces encode
nodsél atwhile tbe hemeinintg mdnsps;ate bsaxtio ericodeamty a MUMDO)BCVQIMSIfOMa downhimk
uplink data.transm ssion, while the remaining indices are used to encode

only atFaé'&UH A

%s?ﬂ:y version for an uplink data transm ssion. Alternatively,
for downlink sem -persistent scheduling, the nodul ati on and codi ng schene
field ilaanrekematian @niodiméntf thelnvpntiate thes conted chanttiet &ssa POIGCH and/@r the

non- enp hset e predetermned indices is.used to in | y encode
Todul atGoBHOLS AN FOTERER 6 € FeobEie ATSuFen S S e e el i <oi on to
be received by the user equi pnent, while the remaining indices are used to
encode mn-tnerraom)dbé dhvemtios d aaiso related wothiel apparatuses rangdscamnputen readable

exenpl ar nt of the.in ntlon t.he contro annel is a

andPor Tégaden PraRming g ety BT dsvatl £ S8 PectipRt solig RoR ¢ ne
user ecafcBraY to thevhaR6lisTBmBodiitmtd ANE BSpedts bithalim@ntieh dksctided Herein.
apparatuses and conputer readable nedia for performng the nmethod for

deact i vat sem - persi st ent e al l ocation according _to the various
Chot B oo, Bfather efhoorig i ife TiveBfic I roREIE 4 et Syighent
connectfoplise #Nah NTE-RIHRAG iR cdﬁlm'fuhitatldiw SVétemnthtaS ispdoPvpribintDa deceiedr for

equi prent for use in an LTE-based | ni cation syste hat

conpri s’ieﬁﬁ'v'ﬁgr"@:%|C96V°|f°6‘?“ﬁ“%|cf§?r@?H}?‘{ﬂ CE’H signating thatis e @kﬁfﬁe B

cont ol Déthgmaicbtdwartdtatmbéulamt WAt Nebdind\Behdraé &telmchrfbab%roéééklr@g madubat i on
and codi ng schene f and a processing unit for deactivating th

seni - pedeactyating thes%mmldisr%tsteabé&sowpe aliogatianNgthedew Pata tmt%tora%ﬂ the
modul atj,g8,84\sh %ﬁ,ﬂ' HHIRF eat@né 'f%'ldj o‘Pfthé %nﬁent.bﬁbn.ﬁg @f@tdu Iaﬂarédewﬁtm@d

predeterm ned c i nation | ndi cator val ue and a nodul ati on
and codiampinatipamd § New Pata Indlcator value and a modulation and coding scheme index.

The invention according to a further embodiment is related to an eNode B for use in an
20 LTE-based mobile communication system that is comprising a scheduler for generating
for the user equipment control signalling comprising a New Data Indicator and a
modulation and coding scheme field including a predetermined combination of a New
Data Indicator value and a modulation and coding scheme index that is causing the user
equipment to deactivate the semi-persistent resource allocation, and a transmitter for
25 transmitting said control signalling via a control channel to the user equipment to thereby

cause the user equipment to deactivate the semi-persistent resource allocation.

Likewise, the invention according to another embodiment is also related to a computer
readable medium storing instructions that when executed by a processor of a user
equipment cause the user equipment to deactivate a semi-persistent resource allocation
30 in an LTE-based mobile communication system, by receiving via a control channel from
an eNode B control signalling that is including a New Data Indicator and a modulation
and coding scheme field, and deactivating the semi-persistent resource allocation, if the
New Data Indicator and the modulation and coding scheme field of the control signalling
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The invention according to a further enbodinent is related to an eNode B
for use in an LTE-based nobil e comruni cation systemthat is conprising a
schedul erwbapiogsngpati ng for the user equi pnent control PErgrasdoiongs31
conprising a New Data | ndicator and a3nodul ati on and codi ng schene field
i ncluding a predeterm ned conbinati on of a New Data Indicator value and a

nodul atSigngl arredelainiged caepinating o atvVew Dada Indicatorgvalyfeand a medilationsand t o

deact i vayfm tgz:rﬁe&%qhdg@rsi stent resource allocation, and a transnmtter for
transmtti r?g sald control signalling via a control channel to the user
equi pnment to thereby cause the user equi pment to deactivate the .
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i nstructions t en execu y a processor of a user equl pnent cause
t he 5us efeaetivate resemt-perdistent iresource aflecdtiopesfsa ssenequipment by geneatingifon i n

LTE- hi i i . L \(] ' .
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predet edgsichiedte CEHEDI sumiipitsisfent Mdevuidat allboutionat aiid Virhneniging 3arP dntiol on
and codi.ng scheme i ndex. Anot her enbodi nent of the inpvention ISHPI‘OVI ding a

contfut ¥9TNga i3 aneefitith Shasinehdo i thet YIRSt PAHRMERALO IRETRDYX ERUSEe gy fS]r

pr oces sejuigtheio ARG alb tHeEnd-deiGisteNPRR oBrdeIIdeatdn. vat e a seni - per si st ent
resource allocation of a user equi pnent by generating for the user

equi pment control signalling, conFri sing a, New Data | ndicator an
inygRl

modul ath dvrthgiereedimgnsehiiee o 'Esrf@%ﬁ%ﬁ iRy the pperict %?Pﬁcﬁéﬁt%dmgﬂg‘m on of
a New Dgff o NAEF addilipriahtl fordide 2inTRMU L FELBA AN h ke BSmARIMIEBOh Ne%erhhat 1S

causing the user equipment to deactivate the sem -persistent resource
al | ocatGospRrisied a regeivart tor nigeeiing aoRRCoIMessgeal FOHiguling & sewrtRessIsteRbinnel

€0 qi5he HdSElircE HlbPATRIN aﬁ&iﬁ&i}f‘a"ciﬁgya taHSSor BRck e SAYMWHERNhdictedeRdntdl € the
sem -persistent resource allocation. A further enbodi nent of the invention
i s rel agignaling trlatese dontheasysauitressistente reswne i allocation aisusavsieg uthenwiser f or
use in : - mbi Q]q{?,g} ' ' i SHTPfHeSH [ for
recei vi%"@%ﬁggﬁggg%gé k:rgen | gI ri %\%Petglt géelsr%% Y%te%@C g ent Hre?ggﬁygre&gﬁﬁg\égfi on
and i ncéquipment is atlapted po receiveocdntrol signalting related to thi semepersistant nesasirce

si gnal | agaidi] fAbhad SNolE 85T HeSdtlol SRRAAMAG 55 FldRg ! PihdpdngbaH N9
20 size for the semi-persistent resource allocation. Furthermore, the user equipment
comprises a processing unit for deactivating the semi-persistent resource allocation, if
the transport block size indicated in the control signalling matches the transport block

size indicated in the RRC message.

In a variation, the control signalling is comprising a resource allocation field value that is

25 indicating the number of resource blocks allocated to the user equipment and a
modulation and coding scheme index that is indicating a modulation and coding scheme,
and the user equipment’s processing unit is further adapted to determine said transport
block size yielded by the control signalling based on the resource allocation field value
and the modulation and coding scheme index.

30 Another embodiment of the invention is related to an eNode B for use in an LTE-based
mobile communication system, comprising a transmitter for transmitting a RRC message
to a user equipment for configuring a semi-persistent resource allocation, wherein the
RRC message is indicating a transport block size that when yielded by control signalling
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equi pnment to deactivate the sem -persistent resource allocation. The

recei ver of the user equipnent is adapted to receive control signalling

rel at ed twotzhw/sesm- per si stent resource all ocati on frompan/EPRimd®oB31 wher ei n
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oo JB° ottt Hotby BB R Al res et En R B abe cfmindBisiEntd "¢
SChedU'f@QOllfrlﬁdé Cagtedisaro@t amd) iretigtingla sragspart blogk retteathad whent indicated inpeortiost ent
resource a

on, and. vyi el di.ng the transport bl ock sjze indicated by said
RRC e SSaiUIngG alEY AandiR Qe HEGTISErh 1R TEr natacRion of AR otia 14RY 1o
t he usedquiihériMedtddaRtivarer ey seprgRrdifientsesoR68! | BBAtion,0 rékmdhg Védrerol he
sem -persistent resource allocation. In a further enbodi nent e i nvention

: {
i s provilgnalindareisag ie dne ceRRBILStRRlITESRVCEAR!ORlITh EPMLER ieage; RatVh@rimh
exqeut afe R¥nRoPEIGRARTY s gmdwﬁewa@%hmm sﬁeuéﬁtﬁ&gerﬁﬁgérsewﬁt RESSUrcd O

deactivate a sem -persistent Tesource allocation in an LTE-based npbile
communiallaeation, gpétO&aptlwmgébe iseMirgeesistent rasawag alleeationgl thefjapsrort block

sem - pegAl ﬁhgﬂ&ied oM Sntrd) Eg,ﬁarg{\ i Pﬁeé fy fréﬁé & Blotk 8R8RAGitalLas he! Ze

that when indicated 1n contr Ing relat to the sem -persistent
r esour ddR@Imessageon i s causi ng the user equipnent to deactivate the
sem -persistent resource allocation, receiving control signalling rel ated

to the |jeqi yRehish S Mis ' &nBsdirent! tRCabARS SiGRANIAY i8NAHRpRindREr84dUrce
20 allocation field value that is indicating the number of resource blocks allocated to the
user equipment and a modulation and coding scheme index that is indicating a
modulation and coding scheme, and the computer readable medium is further storing
instructions that when executed by the processor of the user equipment cause same to
determine the transport block size yielded by the control signalling based on the resource

25 allocation field value and the modulation and coding scheme index.

Another embodiment is related to a computer readable medium storing instructions that
when executed by a processor of an eNode B, cause the eNode B to deactivate a semi-
persistent resource allocation of a user equipment by transmitting a RRC message to the
user equipment for configuring the semi-persistent resource allocation, wherein the RRC
30 message is indicating a transport block size that when yielded by control signalling
related to the semi-persistent resource allocation is causing the user equipment to
deactivate the semi-persistent resource allocation, generating control signalling related to
the semi-persistent resource allocation and yielding the transport block size indicated by
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the control signalling is yielding a transport block size for the

sem - persi stent resource allocation, and deactivating the sem -persistent
resour ce wbl2omzmsi4eyn, if the transport bl ock size indi carea/EPacmloesssont r ol
signalling matches the transport block size indicated in the RRC nessage.

In a variation of this enbodinment, the control signalling is cqn;%ri sing a
r esour ¢aichARfe A0esagei and tiansmittingathe; eontroisianalling tonthe, isgicPAYPMERS Rur ce

bl ocks tﬁér’eﬁ? BhEk 2 Jde? eHam et b 88XV aRN e 3eARPEItEATedAscE aflbddionc herme
index that Ts 1ndicating a nodulation and coding schene, and the conputer
readable nmediumis further storing instructions that when executed by the
processor of the user equi pnent cause sane to determ ne the transport bl ock
si ze yi@@@CP§§CNBT'&N&FOFH§iFdﬁHHE$|g based on the resource allocation
field value and the nodul ati on and codi ng schene i ndex. Another enbodi nent
is related to a conputer readable medium storing instructions that when
execut €8 1§ fallgyying.cbesnventionniscigsgebed in mere C{e}\%l ENsigregce do dB%@N@GB?Ci a
SengPerfpdLMd HRMINGS %iﬁklbpsﬁédr%Pehdiﬁg Wepdils G ‘M@ﬂ%ﬂbs e HaAkedTwith ithe a
RRC nessage to the uSer equi pnent for configuring the sem -persistent

r esour camg refer@nceAUMERRIS.ei n t he RRC nessage is indicating a transport

bl ock size that when yielded by control signalling related to the

semi - pegigl $ent T eREHEGH lehiAYHigh iedelartfitddfurk b aURSPP BTE SyaRiM, L0
deactivale the sem -persistent resource allocation, generating control
signalling related to the sem -persistent resource allocation and %!i el di ng

the trafigpdrt bl oshowszani guemRlay MeedeW RRAMAeEJAHRANaRE theahighi te¥ehg t he
control signallin P3| PEERNLtehPinifI§r £PY cause the user

equi pnent to deac%r{:/rgttergn{?ﬁg §e3m - per g?gt eent Inr egou’r ce allocation. BRIEF
DESCRIPTION OF THE FIGURES In the follow ng, the invention is described in
nor'® deffigi B i n r efshPWEES exemplaryaliogatintuofiragdiorresouaas at anOfdM chapneldn or
correspondi ng det gil s, s R re marked with the sanme reference
nunerals. Fig. 1 s %a\?\léégghﬂﬁrgrrp aryéﬁq’gh | evel architecture of a 3GPP LTE
system Fig. 2 shows an exenpl ary overview of the E-UTRAN of the hi%h | evel
ar chi t eBigufle of a sbopp anmexesyRiarmaliogatgnyof radiomegourges bar CLPM cbapnel iy

al I ocation of radi : & ; channel in localized transm ssion
node, Fig. 4 shomsd?sa{ﬂséggrtr%ﬁgpgsé oggﬂvlon of radi o resources of an OFDM
channel in

Fig. 5 shows an exemplary format of a resource assignment message (PDCCH)
15 for allocating uplink resources to a mobile terminal,
Fig. 6 shows an exemplary signaling procedure for activating an uplink semi-

persistent resource allocation between a user equipment (UE) and an
eNode B according to an exemplary embodiment of the invention,

Fig. 7and 8 show different exemplary signaling procedure for deactivating an uplink
20 semi-persistent resource allocation between a user equipment (UE) and
an eNode B according to exemplary embodiments of the invention,

Fig. 9 and 10 show flow charts of the basic operation of the Physical layer entity and
the MAC-layer entity of a user equipment according to exemplary
embodiments of the invention to realize a deactivation of semi-persistent

25 scheduling,

Fig. 11 shows a flow chart of the basic operation of the Physical layer entity, the
MAC-layer entity and the RRC entity in a user equipment according to
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distributed transm ssion node, Fig. 5 shows an exenplary format of a
resource assi gnnent nessage (PDCCH) for allocating uplink resources to a
nobi | e t ewoi2nel031450g. 6 shows an exenpl ary signaling pr@cedre@9o/003s31
activating an uplink sem persistent r®source allocation between a user
equi prent (UE) and an eNode B according to an exenplary enbodi nent of the
i nvention, Fig. 7expampRrygmbodimends ehthedpeeriioanq realigna dengtipatianerffemit or

deactivating an uplj oz ' nt resource allocation between a user
equi pnrent (UE) an@'e%éﬁéigﬁﬁé{?gegﬁlg@ééb ing to exenplary enbodi nents of the

invention, Fig. 9 and 10 show flow charts of the basic operation of the
Physi cfigl 3 anddidishoy exemplary RAC-mesaagedamaly forf canfigyeng apanprashgistent

Geactivati on of  sORTeIUEAERLTRL D, ooty IR QR FUFRARE, o1 o

t he basic operation of the Physical |ayer entity, the MAC | ayer entity and
the RRC entity in a user equi pnent accordi ng toexenpl ary enbodi nents of the
i nvént iBETA&EQBESEBIBTIQNEQE eﬁﬁi INVENTION persi stent schedul ing, and Fig.
12 and 13 show exenpl ary RRC nessage formats for configuring a

sem - persi stent scheduling according to exenplary enbodi nents of the

i nvent i Bre folowing FRraweos Pl olesorbe HranqusERMboinMe s 1¢f| thewinvgnien-afPaphs
will de ' vari | b LO0. exe oses
onl y, - roaryy BliouSs SEBRLOF R (B MERT: o oulledCHCRERSY 10 4
comuni (esolved) psimunicatioor diystem oacrdingstusbEd discusgedTde hitiec al eaBaigagr ound

sectio . of the invention is to use (existing) physical
contro &%ﬁ?‘@@éﬂ"gﬁ‘g‘ﬁp%&e'

'ng'related to a sem -persistent scheduling for
deactivating the sem -persistent resource allocation to a user equi pnment
(orl0 n Onéaspeatofithe invertiimig to luse ¢gexisting) physinal eosirpl ganeeksignlinggelated e
al l ocatj.o ) f i 0| ' ] ' ) ' l'ing
Vel os 02 SeridtFslon PeheBRE rBenE R The SEmB e SR R s R Afafio A S
al | ocata aser éduipmemte(or in othlel wordsheelgdsjnyg thel graohtor dhe sérainpersistang medaunce nmay

et | SRR MR s SRR G A, SPERARA BT sbRaRY Shudl becetton
deactivation command for the semi-persistent resource allocation. More specifically, the
15  physical control channel signaling may be a resource assignment related to the semi-
persistent resource allocation that is commonly used to allocate or reallocate radio
resources to the user equipment for the semi-persistent resource allocation. The control
signaling, respectively the resource assignment information is assumed to contain a New
Data Indicator and a modulation and coding scheme field. A special combination of the
20 New Data Indicator value and a modulation and coding scheme index, which is signalled
within the modulation and coding scheme field, is defined to indicate the deactivation of
the semi-persistent resource allocation (or in other words releases a previous resource

assignment (grant) for the semi-persistent resource allocation).

According to one embodiment of the invention, a semi-persistent resource allocation in
25 an LTE-based mobile communication system is deactivated by the eNode B generating
special control signalling information (e.g. a resource assignment) for the user equipment
that is containing a predetermined combination of a New Data Indicator value and a
modulation and coding scheme index that is to cause the user equipment to deactivate
the semi-persistent resource allocation. The eNode B signals this control signalling
30 information to the user equipment, which is receiving the control signalling information
and processes it. If the user equipment detects the control signalling information to

contain a predetermined combination of a New Data Indicator value and a modulation
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resources to the user equipnent for the sem -persistent resource

all ocation. The control signaling, respectively the resource assi gnnent

i nf or mat iwo 208/@s70ned to contain a New Data | ndi cator &ou/ER20000038ati on and
codi ng schene field. A special combirdtion of the New Data | ndicator val ue
and a nodul ati on and codi ng schene index, which is signalled within the
modul atangnceding ceems dedrxrethei user, eadipent rféod‘?afﬁ'}/@fmgcé'ﬂ% Sefu-ReESteM at i on
of the s&ilired8lictatibgnt resource allocation (or in other words rel eases a
previ ous resource assignment (grant) for the sem - perS|stent resource

al l ocation). According to one enbodi nent of the invention,

seni - pdimeretarat difiesasir pessibilitigsahpwn to rdefine the psedsienmned eCQMP!ﬁ%tﬂﬂfdef i on
SYS! MM dofhd] ﬁhg)vaftaeﬂxe%&eqn&‘.%@faﬁvﬁue%gﬁara’ﬂmoa fIatBA GhacoBnf'dcRbme! AG&Y | | N
i nforma resource assignnent) for e user equl pnent that
conbai rihatcara tpreldasecthei grant fooaisemapetsisterit rasourae Biecation di whith K:amlewéscand a

oot | VaEAeRE Ehteure Ebee Yitnat an ahe(sialii, nd HbdiRfon e AT

this cagheme indgnm thengsourterassignment i mbreatnsganoemmspmmockvﬂue:bvhale: the

receivin trol LIing informati on.and.proce user
ot bR (i St is dnfERine &F arivatel samimrseR i Rahind o 1 sel'
predet gy, mgeﬁlocml N@dthOrafémizsiyawchat Be | g&twaémed/qdruperquwmdmodw\mtg onand
codi ng schene index, the user equipnent is deactiyatin persi st ent

Odn? d@omadae. (5 ranhieart DCk StHer PR IHIIRSLEIE EPI0S SETIDR RAPXIRRERING he
pr edet §{gNrARGhoRBIBENSiEE Wtyb&rallﬁgﬁ@éélﬁfdr Anesotice hshiyNmaat ar Feudisahint wal ue

and a nodul ation and codin ene index that are to release the grant for
a seni -G98RgetiNeith r%nﬁe\f@stgm §ehaduiing af\ﬁh%’h therafare be 43Ld BF & MRPWER as a
resourq@m%ﬁé@aﬁﬁhéﬁynﬂand In one exanpl e, the nodul ati on and codi ng schene
index in the resource assignnment is indicating no transport block size
while the New Data Indicator is indicating an activation of sem -persistent
schedul Angiher. possibilitg de copmunigaie b resourGeareleRReaCemaASHi 185 AciemiRerystent

sen/ r %Qb Jeg ané@al?%h'.yta/wnmaatga Bﬁé( r%@.nhﬂgwaﬁel&?n Biock BBe ¥6P0 fRIHs M GsrK

si ze, at1on and codi ng sche I ndex 1 ndicating no transport bl ock
si ze | saftq/mmwerylstﬂms @dhedwechdaf@srmk@b whieh igreapacially apelipablegterasenarios

connec ol Ao IF BbinBzto WiRlsoheSbhina% A0, SFBrdN S S SoftBoliBfhg'S @

resource F el ease conmand. her possi 0 comunicate a resource
r el easeofcdifferentl tfamsmissiens oper slata @acketesbeir deangpod ckiotlosizes needs falikaat e a

change éorﬂs{arﬁ? tﬁrﬁa&?cptﬁ ﬁe t?nlaﬂgnlﬁls%'i&eoff e dtd %taEQ&S(riﬂe.S%rQHe initial transmission

20 and all retransmissions). If a change in the transport block size is signalled for a

retransmission (i.e. the resource allocation in terms of the number of resource blocks

allocated for the transmission and the modulation and coding scheme index is resulting

in another transport block size), the user equipment could interpret this combination of

the New Data Indicator value being 1 and the changing transport block size to instruct a
25 deactivation of the semi-persistent resource allocation.

The two alternative implementations described above may however have one drawback:
The resource release command is not allocating any resources to the user equipment so
that it can only be used to release the grant for the semi-persistent resource allocation.
An alternative solution and aspect of the invention which would overcome such potential
30 drawback is to adapt the RRC signaling procedure for configuring the semi-persistent
resource allocation. In this alternative solution, the RRC signaling is indicating a special
transport block size to the user equipment that, when indicated in a resource assignment
for the semi-persistent resource allocation is commanding the user equipment to

deactivate the semi-persistent resource allocation.

SUBSTITUTE SHEET (RULE 26)



of a sem -persistently schedul ed data packet, which is especially
applicable to scenarios where HARQ in conbination with soft-conbining is
used. | n woaerv/wot7al | ow soft conbi ni ng of different tramewiEP3I0908586f a dat a
packet, their transport block size ne¥ds to be constant throughout the

transm ssion of the data packet (i.e. for the initial transm ssion and all
r et r anslenssi when signalingcaafiegauica assignmentsipdicating doir spesdicaly designptesy f or

a ret r%ﬁgﬂ; chgﬁg(ﬁ.zee id. gﬁ? Orfr%ﬁﬁgrccﬁ b AEaHIGtks! liokStedSioPthd mnemmﬁfn of

resour ce transm ssi on and the nodul ati on and
codi ng ascérding tOrthI@XesiOslmQaSliﬂO@Ilﬂ@flEH cdribe moumeaaﬁqmmemla@‘@kthgmnqulaﬂqme user

equi PRy cgahquah bl BEEL st ﬁqggﬁﬂgr%kwofﬁecggeﬁ:m Hsypﬁg{ea a&ag% GRSk al ue

bei ng an gl ng transpor ctlvatlon of
t hesserizeper tHest aiser r mqmpmmwtal inagat stih. uShe theo edsberceat imssignment for

- oF casdenamAR FCosr 19 BUCT R 7R P aeane R TnEnHESpicn Al o °°

that i forchureniranddsissisnsirdceplions asevéves, grﬁcﬂéntfaﬂrdrhheaslem mera:nmtoenm
resource allocation.. An alternative sol uti OE a@ Bnégaa 8f t he i nvent
i 5% ge

whi ch \ﬁempé"ﬁ%rtEOH%"Su%hsﬂﬁ‘}laén‘f‘?’%?'n@ﬂoé\/\/&é icAlor R I i ng

pr ocedy&iifioncatidf ¢t BEhéni@ irtRRImBEHE tt 8IS sOREEN WoRilBtdq@iraichanged ® t hi s
alternative solution, the RRC signaling is indicating a special transport

bl d€k 3he BRCcame©! §'§§?"'@Q§P9ﬁﬁ¢ﬁ“°ﬂhat when indicated in a resource
assignnment for the sem -persistent resource allocation is conmandi ng the

user eqdveRBless,OboPASHILYSAS didteisSEIN atid0E SHS IRt inT RSO URE Qusay | rhémegence,
when signaling a resource assignnent indicating this specifica

'y
desi gn@PEERtIONAAASEMING e kasdling of resourqsearsigiBentss (grardeupee o W@@Ofe
al I ocated, ﬁar.mgaa the dReAhSS b@ﬁ,e%ﬁwﬂlcam ggr SREMARS R RyErés 6@3@9&3 befhdd el d

of the resource assignment and the rodul ation and co I ng schene i ndex
t her eofoyite 8&8A.-t i ng in the specially designated transport block size), the
user equipment may still use the resource assignnent for

tr 38S Mgk YU Hﬁ@?&{t'éf%geagdof%b'.nJém.bh%u %aam.ﬁéﬂt # fuRRes 88t BRI %héé‘rt

resource allocation uture transm ssi ons/ receptions. However,
pot ent ireferencawdacia dfTE-haseds onabileoncammypieption sswstes  wsingg S@"HTP@&'%IBM

R L Ty e e Sl A
cont roIsngagnglpraoeglueqamla‘cmmtngoan uplinkeserhigparsisten eedouscs aliqoahgn Hetasnsed
coore Sl s S 50 PRI SoS5h SrRABE S RbBm o 01 10
20 invention. As indicated above, semi-persistent scheduling is configured using RRC
signalling between a user equipment and an eNodeB (not shown in Fig. 6). More
specifically, the configuration of the semi-persistent resource allocation via RRC
signalling configures the periodicity (SPS interval in Fig. 6) of the semi-persistent
resource allocation, i.e. the periodic time instances the user equipment is to receive data
25 on the physical downlink shared channel (PDSCH) or transmit data on the physical
uplink shared channel (PUSCH). By convention, the transmission occurring to/from the
user equipment at the indicated periodic time instances are initial transmissions of data.
Retransmission for semi-persistently scheduled initial transmissions are either indicated
by a PDCCH, i.e. explicitly scheduled or — for the uplink case — could be also triggered

30 by a NACK in order to request a non-adaptive retransmission.

Furthermore it should be noted that a PDCCH scheduling a SPS retransmission, the
CRC of the PDCCH is also masked with the SPS C-RNTI. The distinction between
(re)activation of semi-persistent scheduling and SPS retransmissions is done based on
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al so not inpact the interface between Physical |ayer and MAC | ayer as
presently defined by the 3GPP. Next the different aspects of the invention
will be owoOl20mad147a further detail bel ow under referenceCr@EPaoNESBASed
nobi | e conmuni cati on system usi ng serd9- per sistent scheduling as outlined in
t he Techni cal Background section. Fig. 6 shows an exenplary signaling

pr oceddhe NQJr Facexamap!p iy NBh QJmaqwsetetﬁn Q jpnlicates amactivalion éeHMP@b‘d%tPBh

bet V\ee%llalggé{%?\r Wﬁewaeraenb; Eft@lxg% CM %b?&%?fsﬁhwoﬁ o an exenpl ary

enbodi e I nvention sem - persi stent scheduling
is configured using RRC signalling between a user equi pnent and an_eNodeB
(not sHdwnastwalFagtivagpn aibsesnispeseiptent schgdulinae’s creatizest Putsesdings atRaCCH

sem - p%ﬁ{:&" B§ %F@ES&I%H ranSFQtHnO@aﬁ\b QJé)eY 'egu@ﬁ@n? i RAlchi Y NN dIsR TLSet B

pel‘l odi CI terva em -persistent resour ce
al | 5cat(89|$ PDCEH)t AdepdDi cbdl\calme set &t iancarmectien witbrthe qesureataliosatian

Gat o ool oret ey SNER SchedHabioudn B ol ™ o ik Mo PR

: Ir ?rgs Imnag ?gezlgyggm?vatgdﬂ? ttne)léémbpertsts;eensj?sgggmgi;nigpgthEn aélgattﬁmeallmnhnmaoblpcﬂ( i odic
serm - parés Saanelod by e SP DARH Therpopiuts eliisfion B wol LB PGl by a
PDCCH, rhagkedewith bﬁlRNYl seerataligdssigned i@ thd Deeugduiprsenti®de contolldigndiingal so
tr| gered by a NACK in order o request a non-ada tlve retransn ssi on.

FurlCherRfesedures §?1‘6Wd‘°b@en§ﬁrﬁhp?’ﬁ§ferﬁ sshedyingcpedilinkngy dowplgk resources,
ret ransdfjchSdOthe 5Pe SN of iR E@%u.&nahtscpn BasK e \BRO fiehe oSESPECBNT! -

The distinction between gre )activation sem - persi stent_schedul i n and

SPS r et(reapsativaly,dhe costenbpb theaBBE 'ﬁebqwm maqsmd withripe She RN of
set 10 (ke fb%ib%é?ﬁ tA ABhhY MdtARe PDECH cHRf i isforRAticH OfRtdepdl. é@%ﬁfj‘s a

NDI bit value 'set to 1 indicates a retransm ssion. The actual actlvatlon of
sem - peschedulingtof dhik agar etmgpmgnt eali zed by sending a PDCCH i ncl uding a
resource allocation to the user equipnment in which the NDI value is set to

0 (48PS HipPBbcH ggumg Rt re¥Blifde siRkatich % ¢rapﬁr€b“Bﬁ>¢sﬁ¢a%h&hﬁa rbbGurbE&S Ry!r ce

all ocation rel at to sem -persistent schedu activates (or reactivates,
i . e. owbewser egumrgraameo'vllla)q@pé@atlwysedm Vanmn;alon%ec@@ﬁpn ;svérdﬁtetvawt

SChedwﬁdﬁ PHYER H%?tusgﬁc?‘nabul dt&?%SBQM PQS%? tSBazs‘?s

I
SPS P e F ésource ocatron is ecte @8 maske W|th
an Rl\rrlecamnerﬁtl siatdsythasmrgemmftthetmeoumeralleqamlqmentthé cHDQGHt (aod gpdates | i ng

pr Oced%bgfgeo) %tr%gnt o%etdhfbo%gn}heogﬁlgbé tBen'n S&Wﬁgylniopger% auévniaprhc %ﬁ'arqupl i nk

resourc
20 retransmission of a semi-persistently scheduled initial transmission of data. If a dynamic

grant for the SPS retransmission is sent 601, the user equipment obeys same,
otherwise, if no dynamic grant is sent 602 the user equipment uses the already granted
physical resources used for the previous transmission of the packet for the

retransmission, i.e. non-adaptive retransmission.

25 Fig. 7 shows an exemplary signaling procedure for deactivating an uplink semi-persistent
resource allocation between a user equipment and an eNode B according to an
exemplary embodiment of the invention. For exemplary purposes it is assumed that a
uplink semi-persistent resource allocation has been configured before, for example as
shown in Fig. 6. In this exemplary embodiment of the invention, it is assumed that the

30 eNode B sends a PDCCH for the semi-persistent resource allocation of the user
equipment, here a SPS UL PDCCH (deactivation), that is containing a special
combination of NDI bit value and the modulation and coding scheme index comprised
therein — see Fig. 5. In this exemplary embodiment, in order to signal an explicit release
of uplink SPS resources, the eNode B sends a PDCCH for semi-persistent scheduling
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such as the SPS C-RNTI of the user equipnent. In case the CRC field of a
PDCCH (respectively, the content of the PDCCH) is being masked with the SPS
C- RNTI ofwohelouset7oequi prent this nmeans that the PDCCH ®omtEPeé09iondser mat i on
is for sem -persistent scheduling of 3his user equi pnent. The PDCCH

including the resource allocation is granting physical channel resources to
t he usdre)adiivatione(SPSsHhePRCOH (deachvation)) )W“l'llgbdt)@'i not Previde AnynisansRespt i on
of data, Vi a.: I nat S ; I i ISt s

Accor atiiiRi RISTE TS 1P BRATET, BE S RRMPRR o SEbniiico

al | ocatréleas®the bemPP&SIdtdrd rdhegalmigeresorees o §. . toAdeactivate dhe seatipersistente

eNode B or may ngt send a.,dynam c gr.a 0 tr 1 S$Y

e - par B BRF S uBflant e RUTHRSTe S dRh L BP S 1ot B nfibadnes

gr apt fiigé POCCISRST deddtivatng #wi semi-persistent G8sourcé hlodation caebepsemtt atoday s
same, otherwise, if no dynamc ranél IS se Ecgioz t he user, equi gnhent | ses
the al "EHINSEUNES 'BH9§$Q,’}§F e tsuP Bgegé{%? PO+ EOFPEGER ”PBa'H% si on
of the RamkGlicdtRn thAMnitdd adi6gTEemi-persidtertt schédulingapt i ve retransni ssion.
Fig. 7 shows an exenplary signaling procedure for deactivating an uplink

sem - persistent resource allocation between a user equj pnent and an,k,eNode B
accor dilfc? t’E?’&nSMPPp Pé?'{/‘p@ﬁbc?ﬂ?meﬁ? \gfﬁﬁe i'ﬂ‘ﬁfWPPoﬂ. 'SFB?SLE&%CﬂﬁP%r 9"9

pur pos§goddiatich aﬁélweﬁk]gt SMente BBl MICSEaRHeBekSidineatag @5 8EIPFE TSl Beoas] on
has been confi gured_before, for exanﬁle as shown in Fig. 6. In this

exdfp| BeptiehBdi(Bentable &6d-1) dordheiuptink.ishovs ind3bikeldbe!fWt t he eNode B sends
a PDCCH for the sem -persistent resource allocation of the user equipnent,

here a SPS UL™P [ Heact| T hat A mi al

conbi nati on of ng{‘{&\a/lali u\é\ﬁ%%:%gegﬁg rﬁodtﬁsgslon and Bgafﬁgoﬁc eme index
conprised therein Lucsee Fig. 5 In thi's exe?r’ﬁl ary éenbodipent, in order to
signal an explicit releasé of ubt i nk SPS resources; the efiode B sends a
PDCCH for semi-persistent isched@ i ng(rie)acti®ation:(SPS OL PDCCH
(deactivation)) "Whigh does not provide any tyanspoit bl ogk size

i nformati on. This- -|-i---beQ*i-ﬂt-er-gret-ed-*Qby--t-he--user-"equi'p nt--as—-a command to
rel ease the sem-pef.sistent..schéduling.resources,--i.-e.---t-0-.deact-i vate the
sem -persistent sch®duling (e.g2 until: the ndxt activati @& is_received).

sem - per si st ertt"'r‘esgur'C'e'"é1‘1‘6t:'ar2'i"0‘n"'c‘a‘ri"b'e"'s:g'rit“‘a‘t";"a'r'ly"t"ldrr'é"'l"r'l’st ant, e.g.

in response to-the--eNode-B-det-ecting--a--no-speech-peéri-od-in-Vol-P
communi cat i on__t__r__a_n_s_‘?_ri_t_t__e_d..i._u.si_ng?s_em__-.p§e_r_sj_st_gnt--.s_c_b_edul_i-ggk ________
7 ; E 5
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""""" oA b0
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B T O T TR S A
""""" 14 4 b8 40
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D A e e 0
M8 A im0
""""" 19 Ao 0
""""" 20 i 4 ¢ 19 i 0
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""""" 22 .8 G2 40
--------- 28 6. io...2t 40
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""""""" 25 | 6 23 0
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In a nore specific exenplary enbodi nent of the invention, it is assuned
that the nodul ati on and coding schene field (MCS index) is defined as in
3GPP TS 3802180380t i on 8. 61 (see Table 8.6.1-1) for thecupmpr2e0/0033DWN i n
Table 1 below 26 Qi 24 0 27 6 i 25 ®128 6 i 26 0 29 1 30 reserved 2 3 1 3
Tabl e 1 For the..uplink,..a.PDCCH indicat.i.ng.a..modulati.on..and..codi ng schene
index (IMCS) betwe@d 29 and 3 16is indicati®@g no transpo block size
information (TBS Tegex) and i's gonmonlly not sgsed for (rejactivation of
sem - per si st ent--sc gdut-'r'rrg:-"Accr'di'ng'“;t'O‘TJni' "exe'rrm'ary"g‘rrb‘odi'msnt, for

i slagl Yoo al lease .#e.nu«_:-e Slgna|S an
the CRC of which is masked witlh SPS _C RNTI (SPS

UL PDCCH) with thegnDl set to Opeservedrder to indicate activation of

sem - persi st ent ' schgdul i ), and a nodul ation and c¢ding gchene i ndex equal

to 29, 30 or dimgtg ept-—one—{or—rpre)—of nodul ation
and codi ng schene indices 29 to 3 11"?) iﬂterpret ed by the user equipnent to
deactivate the uplink semni persistent? &burce allocation (i.e. to rel ease
the currently valid SPS grant) in case of an uplink PDCCH addressed with

_SlP|S C{ RP@EFI t(jhéhdpl{ﬂr?l abiPEjQ(fs(_eHdindicatih@ are?@ciurﬁbn fhdtj) Sﬁdwg%emrérihﬂdmgmc?) _
| ustrate I N e nodadirie _excert (0] e . ow. ., e . atl on
B nbheeRan DT SdIaaR fo aRBBOY A Sz haiong TSy ngesbagd iy 057

25 0 commonly not used for (re)activation of semi-persistent scheduling. According to this

5 exemplary embodiment, for signaling an explicit SPS resource release command, the
eNode B signals an uplink resource assignment the CRC of which is masked with SPS
C-BNTI (SPS UL PDCCH) with the NDI bit set to 0, in order to indicate activation of
semi-persistent scheduling, and a modulation and coding scheme index equal to 29, 30
or 31. According to this embodiment, one (or more) of modulation and coding scheme

10 indices 29 to 31 is interpreted by the user equipment to deactivate the uplink semi-
persistent resource allocation (i.e. to release the currently valid SPS grant) in case of an
uplink PDCCH addressed with SPS C-RNTI and NDI bit set to O is received. This is
exemplarily illustrated in the modified excerpt of Table 1 below:

MCS Index : Modulation | TBSIndex | Redundancy

Lyes Order Lps Version
Q. : : IVige

___________ o A2 o 0
I - 7 S
__________ 27 .6 .2 i 0

28 : 6 E 26 5 0

29 UL PDCCH with SPS C-RNTI and 1

NDI=0: UL SPS release

_______________________ UL PDCCH with C-BRNTI: reserved

30 2
----------------------- reserved

31 3

15 Table 2
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28 6 26 0 29 UL PDCCH wth SPS C-RNTI and 1 NDI=O UL SPS rel ease UL PDCCH
wth CRNTlI: reserved 30 2 reserved 3 1 3 Table 2In case sem -persistent
schedul i nyohar/a3ot7obeen activated before, the user equi peEMP200900338E t he
recei ved SPS UL PDCCH. The user equi pd%ent can di stingui sh between an SPS

deactivation for a downlink sem persistent resource allocation and an
upl i nk |8 &ise seMyipsrEsient sehndulieg Appwitiesn astivalgd Referge thscuserneaPment t he

PDCCH. ¥ RcBivel i P t O as specified in 3GPP TS 36. 213 is used
in or de'gr?cgrggm gnaFWgn upl 1'nk %E’gﬁr esource rel ease, whereas DCI format 1 or
1A as specified in 3GPP TS 36.213 is used for a downlink SPS resource

r el easelhe usarasipeenteani datinguisthbeivgepanabRS dractivationdfor andowrdinkfienion of

511 gt 157 AR reERreEAMbBAR AT Lp o g e [Sol FARERERIP Y . 4

abo%e. tReDCGldarmatndf the RABOCHSs Fonexample, thedDCe forotat Ohas spatifleat inBGRAJI S odi ng

schene fJd .are define S i-N i 1 . R 3
(see Ta:{ﬁ.g{fgl_slus_eg_ﬁ_oicjer\cl\{ﬂ%agpsa?g}qgwh%%g’g W%Bﬁgleéséi \ﬁg'er‘rggt[)odi t$ ﬂ@ﬁaetﬁnpl e
for UL ¢rD@Cisspddifedlin SGRR TEB6:213 issusedifer pdewnlirk SPS r¢sourcoretgasel t he
nodul ati on and codi ng schene indices 29 to 3 1 as a deactivation command

for th wnl i nk .senj -, persj stent resqurce allocati i.e. .to re] ease the
curr enﬁpgﬁ'é gppae%@gr%%fgqﬁ b? Iqﬁs&&oéeci&aé?ﬁggjm %@H? é@%@&at\ﬂntq{’@'@ RNTI
and NDlsdheestdidtfor dowalirile ransraibsiofscierdlighty Yiffering drdmirthé elefiakionpfoathye
embadi nent . t he gefi nj as follows: Table

tions of Table 3 above are redefine ;
2 TR o Rk SBAMBAnIRRieof Ae; ERIRENINK, ST SRN e RateEss Shahe 30
and 3 ImsH@ution &nd abdiR§ séhernd fidldedre\define€ ak 8HEWA in Sedtid@t. 1 7y1 BhEGRRITS he
uplink, downlin ownl i nk resources of the sem -persistent

k, or_uplink and d
r esour c36-213 (segtliable Lol d) whichdp 8BOWR bel¥or di ngl y, one possi bl e

definition of the neaning of the nodul ati on and codi ng schene

MCS Index | Modulation TBS Index

Les § Order ' Lps

g 2,

0 i - o
"""""""" (I - R s B
I O 2
B I S 8
A e S 4

5 2 S
- - 6
A - (A
T 2 i 8
BT T O
"""""" 10 4 g
"""""" L O SO A
"""""" 2 A v
"""""" 18 A2
"""""" 14 4 i’
""""""" 5 A e
"""""""" 6 A 15
"""""" LA - A L
"""""" 8 6 i
L O - e 17
.2 o6& o1’
2 - D 9
""" 22 6 ) 20
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indices 29 to 3 1 in an uplink and/or downlink SPS PDCCH with the NDI bit
set to O could be defined as foll ows: MCS | ndex Command J ' MCS 29 ! PDCCH
wi t h SPS WoRMNV03a47d NDI =O | Rel ease UL SPS only 30 | PDCEBT#EPRIVIBPBIC- RNTI
and NDI=O i Release DL SPS only 3 1 IBDCCH with SPS C RNTI and NDI =O

i Release UL & DI SPS Table 5 ne henefit of this exenplary enbodi nent may
be seen in thz#it onl 3one DClI fornét of the PDCCH ne2ts to be used for the

SPS deactivation siggaling:for thg downlink as welloas for the uplink
di rection, in|conpar Es-o-n"t-o:"t'he"egbod'r'ma}nt'S"d'r'S'cuss %"Wi"ch"respect to
Tabl es 1 to 4|above,-“where-it-he.user.-.equi-pnent...di-st-i-ngui-shed--upl+ nk and
downl i nk SPS dleacti ¥8ti on Hased of the PDCCH s DCl 2%rmat. For_exanple, the

smal | est DCl fiormat 27i . e. s:mal | est PDCCI—! payl oad si2®&, could be used for

t he SPS rel eage indijgation;: whi ChgWwoul d i pirove the,gadi 6 ef fici ency.

Al ternatively ' k e—ﬁ&&l—pee‘a-l—%—e—w—r—l—uaJr CRC' bhits
can be used i n___o_r_del;z_?t.0--r.eq.uc_e___thg_-f.at.s_e rel ease probability. Generally,
since the CRC|field36f a PDCCH indicating a rel ea®senkdSPS resource is
masked with th'é"SPS':;q:-'RI\I'I’I"Edf"'t’ﬁ'é'ﬁ'éiddr"é's'sed user equi prment and the NDI bit
of the PDCCH ils—set—te—zero—a—PbEcH-indieating—a—SPS—+elease—ean be seen
as a special SPS activation PDCCH. ﬁ%b?égeady mentioned, the activation of
SPS is indicated by a PDCCH addr esse 0 the UEEs SPS C-RNTI with the NDI
bit set to zero. Basically, an "SPS rel ease" PDCCH can be understood as an
" SPS ac$imilat toothie 3REEHE fortUL PRDEQUES thé eber emtiprnentsie imerpestingvete (or more)

Bnor her oy mad o hd S e fced FoLE A5 LecadaBiP EERRGe B
i ndi cattherdawnlink dend-pefsisteatnesountcedliocktisi ¢e. tofelease thencuriemtly ebbid SPS he
enb%dl ”&2%8 ircm)fcatsgeofI .’Q Vtﬁ_mFJDOC?CIqaa/dc}?eessae Vv%ﬁl’% %%—Mﬁoaml IQE‘)?j bit éeq to Ois

received. Accordingly, in a further exemplary embodiment the definitions of Table 3

above are redefined as follows:

MCS Index Modulation TBS Index
Tyes Order I gs
Qm
. S - S O
R T A
L A S SN S 25
28 ; 6 : 26
29 2 DL PDCCH with SPS C-BNTI
; and NDI=0: DL SPS release
i DL PDCCH with C-RNTI:
________________________ G |reserved
30 i 4
------------------------ reserved
31 ' 6
Table 4

In a further embodiment of the invention, the three MCS indices 29, 30 and 31 shown in
10 Tables 1 and 3 above are reused to identify whether the uplink, downlink, or uplink and
downlink resources of the semi-persistent resource allocation should be released.
Accordingly, one possible definition of the meaning of the modulation and coding scheme
indices 29 to 31 in an uplink and/or downlink SPS PDCCH with the NDI bit set to 0 could

be defined as follows:
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several techniques aimng at reducing the false SPS activation rate that
are currently under discussion within 3GPP for the SPS activation (see the
Techni calwBaoclogournd secti on above). One neans to | ower PChEPR@ISESSAl ar m
rate to an acceptable level is to ext®¥nd to CRC length virtually by setting
fi xed and known_values/indices to sonme of ¢ i are not
useful for seni-M&Singtexnt: schedul i ng. Gen&oamandt he virtual CRC extension
that can be applied, o an SPS activation PDCCH is al so applicable to the

SPS resource reteasg,PDCCH WO e tatse glarmrate of a UE

fal sely consideri ng§8 P P'q:%éﬁe‘ﬁ'g' %%n% W#‘?é"@r@- In nore detail, the

| engt h of the .16-hi.t...CRC.{i: ko 2ot b % B 4.i.ndicati-ng--a-rel-ease of SPS
resources can be vi BBual | yiRBGEH th BPSLeRNTh@ndiNRIg0and known val ues to
sone of the PDCCH fiel ds t[RealeagecDh&PSugmyul for seni-persistent schedul i ng

activation respectiggly relFceH with SPES-B’NCB anBNDIaoUL PDCCH i ndi cati ng
the rel ease of DL SPS resoldigadcgL AL 5p& d can be set to "00" and/or the
cyclic shift DMRSfietdTarbeset—to 000" —for a D PDCCHTNdi cating the
rel ease of DL SPS resources the HARQ pj@sess ID field can be set to "000"
and the RV field can be set to "00". Simlarily the Resource allocation
field wwthin a PDCCH i ndicating a rel ease of SPS resources can be set to a
fixed fPeelbeeefitiaidbis\vexemplarymigdimgnt mayideyseen isctbat edly mpedPClhfarmat gk CRC

masked ot z ' q)r(?(ﬁglg d L link&<Okelf €l d
IS set tP % zero&q{a@gdgﬁgkiﬂgsgg rel epassggi&icr%%ﬁ(g% %@ﬁalﬂ?"f gﬂg?:i??\\gﬂ{nﬁat tﬁliese

fi el ds ashioc theauplinksdicedtion, inheomparisonlto URCembodimerds discussest with resrect o r ect
val yes. £ 4t E | £l e he. lved. ' : ' f i on
on the Tled 1 ARy phIg M ted o frcRIRE UpIfiR B o RSP 20 .o
t he condeagtivatibnIaSed endhe BRCCHIsdd@bfprmathe probability of a fal sely

recei ved PDDCH i ndicating SPS rel ease can be |lowered in the sane way as for

H . : . I - .
Sehedul TPl i sHEER SCFoRHEf 14 pirbly Ec el R SR BUR SO Lsed, 1
t he t erfor thle SPECHease indatibervehitio wionttl iogdreveatheDadid efficiency. BGernativelpthaised

for PD cheduling Like for exanml: ormat 1. .0r Qr | .n sanme
way, ¢ HOC} BrALAIG R sl RosROR B al GaG” BIE salust Biorderaehlfsmg
used f ahesabeeribastoprobeitity. | | ke for exanple DCl format 0. Next, the
operation of Physical Layer and MAC Layer upon reception of a SPS PDCCH

? ﬁf? Lgiragréqtrgpﬁi_gi;\g ?hr}at C%{E)?%HTEP taSPBE:CtI-rI ‘lancjicna\fi(ralatait ?Qle%é Iof @Pg?ggdrt@g cils in
masked with the SPS C-RNTI of the addressed user equipment and the NDI bit of the
PDCCH is set to zero, a PDCCH indicating a SPS release can be seen as a special SPS
activation PDCCH. As already mentioned, the activation of SPS is indicated by a PDCCH
15 addressed to the UE's SPS C-RNTI with the NDI bit set to zero. Basically, an “SPS
release” PDCCH can be understood as an “SPS activation” PDCCH with the MCS field

set to some reserved predetermined MCS indice(s), e.g. MCS indices 29 to 31.

Expressed in another way, a SPS release indication can be seen as an SPS activation
indication providing no Transport block size information.

20 Therefore, the embodiments of the invention may be advantageously combined with
several techniques aiming at reducing the false SPS activation rate that are currently
under discussion within 3GPP for the SPS activation (see the Technical Background
section above). One means to lower the false alarm rate to an acceptable level is to
extend to CRC length virtually by setting fixed and known values/indices to some of the

25 PDCCH fields that are not useful for semi-persistent scheduling.
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Pl ease note that in the following a distinction between an uplink SPS
resource release and a downlink SPS resource release is nade only where
appropri ave.2o@a3et7al |y, the expl anations are equal |y applCireEeRecs/ovis3t he
processi ng of SPS UL PDCCH and SPS DL35PDCCH, unl ess indicated ot herw se.
Furthernore, the description of Fig. 9 and Fig. 10 hel ow assune for

exenpl &i%ﬂepﬁJWpB@e\Q”@il € rextensian ‘PBtEH‘ berppliekilo an PESAtvaliesBPGHRt as
pbatal 'arEo %{ﬁ:hfg‘olg'tg the) sﬁ@»&wﬁ@%fgé%méwcéﬁrw ad'th RBlved tﬁ@f%fl‘éé’ﬁférrﬁ@@@" at

t he Physic er and the er of a user equi pnent I S cont ext,
it s howlf d Uﬂéfaimlyedommrlm PO ¢¢1ae desfingd tg.itselfi ko roateydetail, tke fengtmef t he

t f ,
m baR B BRCHG TR oflnd PREEH NG fitadd oficl db6Efdstin UPVkGu V- &S
pﬁr 6or rsxténaled rt@qs&;tﬂmginkfu and oy ?mms@n@m a’tDQ(Eé flgdortzsrthaqtaplqoneht t
The user ne I.Irs ce es EeCKS e or no
The Poseefl o eiRinccsEht, SEauif agtvarBpdasup ek FolBss cronprtiEe: i fer
equi pment ppIJCHI Mdicdting-thé h@leEQSZGHm SIS re§oum@ kel TRICE fiel@ cen ET$et thifeQUser

9 PDCCH d f h | ed
T anomandI s CHRERNEIN H, ekean Re sebliice B DL doCH Pgafiame

equi PNeafea¥s b DLt§D§P§soGré%‘éTthe HKRQFH?MééééqD ﬂlead @én @@tseft Yo oot RAdURE RV

equi pment 1s checkin the NDI_bit value. If bit value is equal

t 019, tfield SPehepridn 8@ \SdfF'"Qa["Y ther Besaures alpcaien §elﬁh WIB‘ém 3iRRGHE| 'pdlsetmjul ed
dat a a 'Ie%s@ro? IFE% &és%ﬁﬁ‘%@e‘i‘% é(flxéci R%té}mlnéa vaihe equal to 0, i.e.

t he 'S an activation ysical layer entity of the user
equi prrent further processes other PDCCH fields like the nodul ation and

codi ng Bendhecan wrdy aveseived PPCCH withhihe GREpagked niwaPamhbersistent C-
modu’ LR, aRd YWQ"“ e SRUP BB A fidd (81sdh 18Rk, 8s o 08 SPRfleadte SP
PDCCH i's I nk sem -persistent sc ul'tng, the redundancy version (RV)
is for nedaeatmnebssmeo&(mglthabtheﬁ@(ﬁgldatwmch arﬁju%emiqn@w%wneﬁiecﬁﬁc@ste@oq geea

T_a%es sht me?ﬁo?#aev Oapu(g@%ﬁ%ﬁ thé BB hhOF éégﬁ)eﬁeddm%hﬁﬁkoﬂt‘?olﬁh’f'aﬂﬁéﬁ

no 1 ndi cat1on ranspor Sl ze. nsequent hysi ca Iayer
entity af thendDGEH as|A mhdtsmmmsisteﬁogel@ase dodicatian, UIbePDECFelaaI@BSeMd to

the SPS _C:.RNTIL wihtkh NDI - bit = ran S
"undef |°r?5'89 rfeg gﬁé I(%eulr‘%ferﬁg%?#iy%oef %y@%abﬁlggréfegufag I t'lékgﬁgd [bléﬁpa er
entity m@cg&fg%IaSIrqleawpmnbé idveerédiin tHeesased edylasrigr the SR astivaltioo. Hiemrcu es
SPS rel.ated . . . . o

the averg %lme o? false semi-persistent scheduling releases can be significantly

20 increased.

It should be noted that the term DL PDCCH is used here to indicate a PDCCH with a DCI
format used for PDSCH scheduling like for example DCI format 1 or 1A or 2. In the same
way, the term UL PDCCH should be understood as a PDCCH with a DCI format used for
scheduling PUSCH, like for example DCI format 0.

25 Next, the operation of Physical Layer and MAC Layer upon reception of a SPS PDCCH
according to different embodiments of the invention will be described in further detail.
Please note that in the following a distinction between an uplink SPS resource release
and a downlink SPS resource release is made only where appropriate. Generally, the
explanations are equally applicable to the processing of SPS UL PDCCH and SPS DL

30 PDCCH, unless indicated otherwise. Furthermore, the description of Fig. 9 and Fig. 10
below assume for exemplary purposes only that the PDCCH comprises a resource
assignment as shown in Fig. 5.
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In case the receptron of an UL PDCCH addressed with SPS C-RNTI, NDI = 0
Rv=1 and TB size = "undefined" is reported fromthe Physical Iayer entrty
t he MAC |waigep1oa3ti7vy detects 910 the uplink SPS resourcecCrdaire@smoisased on
the m ssing transport size informatio¥ for an SPS activati on PDCCH.
Accordi ngly, the user equipnment deletes the stored grant for the

sem - pdiigi S swows aresempanahandingi ofra @nerved GHACEHat ¢he Physical Leyspard theel y

ooe! Y AL 9GhAof S RREALAThant, IF RS EbARE & LBl od RORUT S AEHRARLARRor L1

case t I'on and codi ng Scheme
i ndex igl9 eromytmnstiéirrigethagnmtgmpbﬁmtr stemshm \WEoPmanCepEOmesmwﬂrohayer

determ es thes tr ort bl ock size fr ul at.i on and codr ng
scherre |3an h}eqﬁrr?&gp Plginegc it gp’?e@%ﬁﬁ%%"f"o lf{g‘eir SR Pay
asssgnrﬁeﬂrorrﬁé’d\hsfrecﬁh@d tarpdo;r@rrry\prd@e?ss%)PDmH atiheaisepsquipmieht reception of
an SPS PDCCH together with the determ ned transport bl ock size, NDI =0, and

t he sigpal ed redundancy versi.on th er enti he use
equi petite Ui eI ERlelrst Iﬁ%‘:er"fﬂso{’(ﬁjatai gﬁ% e@eﬁgs lghé #caf np
entity m@cﬂne)caﬁrphymg atd)acsrera nizeked Gita i SRS QJJRNEFI ar tn@q@er @qurpiﬁerm If
procedure for a downlink SPS resource release can | emrented in_g

si mi | arnotdihdhe PR&REY e CRG is agkedwith 3 %ﬁé‘T[bLthPD@GHeW'P epbacass SO %hd
codi ng thé W@cmg% etn&%.cweralnd féﬂ‘%ﬁé‘iuﬁecﬁﬂaﬁé‘rﬁisbféh&/ré@éﬂmbﬁé . FP:anééj‘t'ﬂe (see

Tables 3 and 4 ove) "instead of an RV | for Al so for the
doWRl i fkDCGkleis @d@esseﬂn@pmet usgroequirmMeat w;ﬁm't; %BS GrPd‘éT'r rtla%r Phygicalylayer

nodul at farOsHRr I orted
to MAC %rﬂg}/erapgr?t | %Jé rathﬁ%nglﬁfﬁts ée?tfré%gmghgr%nthgsNIg!(g’F:\{a?tueéémg VW'Idr;t{eml\/LfA% ayer
entity eipabl 3, the mﬂt&@ldrleéorrer@mntworaoaeeml perristantly -scbediled data

resourc%gagppcgﬁ%gﬁg&tgggﬁg&rgﬁ e m ssing transport block size information

del i ver ysiCa aye éntity for the received SPS DL PDCCH. It

shoul d be noted that the exenplary enbodi nents di scussed with respect to
Fr g. 9 tatrm/NDabsumqua!atp & ireodhge EDCKBH anhandIRB ritg)acivatien, ithe d3hysicablypei ng

deaet i VDR I0E ¢ <ttt bind Dlobodcs det Ppkion iR e ' FaRaRt | o

persrs resource a € not ed
that aIandctddmgrmlheha&ﬁrM(M@éBme;)t ng schene index of 30 or 3 1 could be used
i nstead, or as shown in Table 5, each of the with nodul ati on and codi ng

schene |.nAi.c 1.co v ' of an
apl 1 k. MgEisreiEmptsy Sthsfictnens § SpOuplioR R cBIRBSRAEE Mactaris SFhicher O
is signaled and the SPS PDCCH is for uplink semi- persrstent scheduling, the redundancy
version (RV) is for example set to 1 for modulation and coding scheme index 29 (see
20 Tables 1 and 2 above) and the transport block size is set to “undefined”, i.e. no indication

of transport block size.

Consequently the Physical layer entity of the user equipment reports 909 an received UL
PDCCH addressed to the SPS C-RNTI with NDI bit equals 0, RV=1 and transport block
size= “undefined” to the MAC layer entity of the user equipment. The MAC layer entity is
25 generally responsible for the scheduling and thus also handles SPS related operations.
In case the reception of an UL PDCCH addressed with SPS C-RNTI, NDI =0, RV=1 and
TB size = “undefined” is reported from the Physical layer entity, the MAC layer entity
detects 910 the uplink SPS resource release based on the missing transport size
information for an SPS activation PDCCH. Accordingly, the user equipment deletes the
30 stored grant for the semi-persistent resource allocation and stops transmitting
(respectively receiving) data according to the semi-persistent resource allocation.

In case the Physical layer entity is detecting a modulation and coding scheme index
smaller than 29 being signaled in the SPS PDCCH, the Physical layer determines the -
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Anot her alternative exenplary handling of a received PDCCH at the Physical
Layer and the MAC Layer of a user equipnent is shown in the flow chart of
Fig. 10. wo2ote3esthodi ments di scussed so far SPS rel eas@C3iEpa@ionig3has

assuned that a SPS activation PDCCH i¥ used where the NDI bit value is set

0. In this exenplary enbodi nent a PDCCH assigning a SPS retransm ssi on,

i .e. tBgNREd Banspes] bleck sizeefrofpthe, mqqi@laélaae%ndacedmglsghemeelr@as@r@f thsps
resour | d

Const agEmpef 8f pldZel N REhETE TG IR vid RESRI s HATIG (B8 NBB 8nd r¥gs

t r ansni99Zi am ingichtiah| o dhe secantioni afnan SAS aPD@@@ pgethec oVitru thengetenmined

wnor e IRAsRgiLHBER sirep B0 P 8 sEalec MRS y BRI P RS Ll entil 29

r et 5 anofrtresusen e@ufﬁmaerra whichstdres tmamﬁqirmatuoblpmmkded by thesPhySical layee entiiyt i al
transm’s I.on ﬂ}ege inter&eg]ﬁ]ed as a% SPS resource release. In the

dynani &8 I‘@eﬁﬁ 5Vﬁ§ SIS &Soy e ogaionsport bl ock size of
retransmssion is different fromthe initial transport block size, is

t ypi calhg @rob&ﬂi@eﬁbmaowdmlmkrws resowreerelease tdan e implpavesitet imnd siah@dul i ng

case this could be al sp. used a rce release tri r so with

e e MANgoR: HOWaYer InhSHASEA BE S BLORDERE Wi ah e gatian and Spahg; dchaent | ng

only t hiyexostt 29 efM@ NhdisitePan @&pﬁdw foBURIBh adriemMedd@0Tables\3 @Halzv,abase)vw |
artly explained in nore detail below, further steps may |9{{)erformsd as

reé|8| r énstead pb ap &Y (kefas dea yplinkopdzg-fosithe dewnlink C%iﬁm“b?rﬂﬁf‘sp%t ockisizeo Fi g.
9, the yippd béquthé"fﬂ@H” fdr'aSinodBEEbN @hd ki Psdrierd indiBd of WASGHighEr Whidhecks

1002 whether or not the PDCCH is related to sem -persistent scheduling by
checki m@ulghee monadéoM&Cflaseqr@nmysmt?e@m'lﬁaa@b@nm expiginegpaboyerNhe MACt he
user hg, RIEECH S &E t's
SPS C Wmh,ed%tfseg{rs gr(‘qw pmen%j pr oééelggge%tf%ﬁ%%%h%%%@(p%%te h@%ﬁﬁd&gr ant
for scldoeation hasedm beiroissingdnsppd miack| snze:mntaﬁlenm@medstrmd’mgigeld to
t he-us fou n SPS CRNTI, the Physical |ayer
ent ot ?%Yfe%ﬂ*e"?ﬁ?@?‘e?é%&%%é% SPRER l_?ng 1004 the NDI bit value. If the NDI
bit is equal to 0, the SPS PDCCH is handl ed 1005 as a SPS activation or
react i Vashauid de notedHbatsthet exerhplane embodiménts [disciBsed iwithvegispecti to Rig. 9. e.
| ndi ca '

o - parare pERnE R 2 O e cbin o BIESBL o8 Pelliy St in 2 SRS
eqU| pmHyDL PDCCH with a NDI bit value set to O is triggering the deactivation of the semi-

user

persistent resource allocation. It is to be noted that also the modulation and coding
20 scheme index of 30 or 31 could be used instead, or as shown in Table 5, each of the with
modulation and coding scheme indices 29, 30 and 31 could trigger a respective
deactivation of an uplink, downlink or uplink & downlink semi-persistent resource

allocation.

Another alternative exemplary handling of a received PDCCH at the Physical Layer and
25 the MAC Layer of a user equipment is shown in the flow chart of Fig. 10. In the
embodiments discussed so far SPS release signaling has assumed that a SPS activation
PDCCH is used where the NDI bit value is set 0. In this exemplary embodiment a
PDCCH assigning a SPS retransmission, i.e. the NDI bit value is set to 1, indicates a
explicit release of SPS resources. For retransmissions the transport block size needs to
30 be constant for the all transmissions of a data packet, i.e. its initial transmission and ali
retransmissions, if a HARQ protocol using soft combining is used — otherwise no soft
combining would be possible. The case where the transport block size signaled within a
PDCCH for a SPS retransmission differs from the transport block size used for the initial
transmission could be interpreted as an SPS resource release. In the dynamic
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cal cul ates 1006 the transport bl ock size signaled in the PDCCH fromthe
nodul ati on and codi ng schene i ndex and the nunber of allocated resource

bl ocks cowprzomadi47n t he resource assignment (RA) field eCTHEPe0PDGEB
Further, the Physical |ayer entity re8orts 1007 the cal cul ated transport
bl ock size (TBS), the ND and the redundancy version (RV) indicated in the
PDCCH ts¢hedidingpiaseatiherseenarie ywherg dranspprt ddeckoaigatof yelippstission is fiffergnt

recogni ; | tadi QN 0k In3 S

e - pdET HERIEPHEEAT, PLER 1220 1S R UATRL pRIGD SHoF 6o s for the

t r ans peemitpersistent sehesiulingiicage ithist eruidbECRIshagseshas e &P resoues releasa o t he
transp%éqé?l ock size signaled for the initial sem -persistently schedul ed
transmssions. If the transport block size is unchanged the user equi pnent
is transmtting/receiving 1009 the retransm ssion according to the grant of
t he SPD@Ts0 with resgect tafigpdi0; ittdhould lbé netesl thatthediaw chare isPibastratingcenly &g i n

step 1001 .has cha i JShnternreti 1 : . PDCCH
2s 5 S0y dEBYRRSES o kS eNRRlRY el vy S Wi & ARy Oahel il

r el at edn&edgtaihivelowgrfutther steps -may pespafirmedsasirexpired! tocproperly pratess a
deactiv EFI thlgﬁ)t ransm.ssi on of sem -persistently schedul ed dat a.
GeneraIFF[é/‘f: (At R UPSS QIR t hat upon uplink SPS deactivation, the user
equi pnent is not transmtting any data (This is comonly referred to a user

gqui lorrﬁklmilaiaid fiy. @, Bhe aet iquipﬁe'ﬁt amstmieseivesl;l 1©PT>@ )D.Dctdblﬂrarrdesebsrquugnﬂy

ownl i nk SPS ctivation, er sever ternatives how the user
coBomsecksd PGB wagther B ol i HECEHS' Elled 3 s sal athefintcle « ne
PDSCH !dhebﬂﬁ?qmeehérom ceeiivRdnDBekh i mdskedt Wil &h BPSSESRNTS ofitke uset ease
(downlink data is sent_on the PDSCH within the sane TTl as, t

cor r es RN tPHEee)P e TGRS SoMidhadhed Yith BayRerauinente §§SI\9€@NT'n t he
upl i nk, g - er Bhigihe cb&RALAGHS 196 FIUEA ab teahRdmicehdantGbnevhadiasd t he
reception of_rt_-k%l%ﬁDC%ﬁﬁSy sendi ng an acknow edgemgnt (ACK) for the PDCCH to
t he eNJRASEIsSIONSFREEPOMSar, in prior art systems |like the current specified
LTE- based nobil e comuni cati on systemthe transm ssion of HARQ ACKs and

NAGIKs DHCH RN uddY eduigEMAB) m2hAs lo$ ugingtdie sPisaced
chgﬁneﬁnl%%%zlh%grrespggsrlgPEbéStE@d '?ﬁe Pl[J)CCI-I?d'II[ﬂg PD&ICH itsel fu (?gnnot be
|

acknow RNITletherPbysical Izyex epftyloktie Heerseyipmemids shesng {404 the HPEbit vpligs o
”Essagelf gﬂaﬁﬂﬁﬁ%n‘ igté&ﬁfai‘?o Bk 1iPSPd et i%’ﬁaﬁ&l%ﬂoi"dogdﬁéaﬁ spsty@ivRiidrPbr art .
It shou e noted t P d

be . at the term DL is used here, to Indicate a P
with a reartivatiomas inthedtaterof MBsatl schedul ing i ke for exanpl e DCl

If the NDI bit value is 1, i.e. indicating the PDCCH being related to a retransmission for a
20 semi-persistent resource allocation, the Physical layer entity of the user equipment

calculates 1006 the transport block size signaled in the PDCCH from the modulation and

coding scheme index and the number of allocated resource blocks comprised in the

resource assignment (RA) field of the PDCCH. Further, the Physical layer entity reports

1007 the calculated transport block size (TBS), the NDI and the redundancy version (RV)
25 indicated in the PDCCH to the MAC layer entity.

The user equipment's MAC layer entity recognizes the PDCCH information to indicate a
retransmission of semi-persistently scheduled data and checks 1008 whether or not the
transport block size signaled in the PDCCH has changed in comparison to the transport
block size signaled for the initial semi-persistently scheduled transmissions. If the
30 transport block size is unchanged the user equipment is transmitting/receiving 1009 the
retransmission according to the grant of the PDCCH. If the transport block size signaled
in the PDCCH received in step 1001 has changed, the MAC layer entity is interpreting
1010 the PDCCH as a SPS resource release. Accordingly, the MAC layer entity releases
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format 1 or 1A or 2. In the sane way, the term UL PDCCH shoul d be
understood as a PDCCH with a DCI format used for scheduling PUSCH, |ike for
exanpl e DED 20owvaset700. However, according to an enbodi mremCTaP2e0b®0388VENt | ON,
a DL PDCCH indicating a release of DL39SPS resources is acknow edged by t he
UE by means of sendi nq an HARQ ACK in response 'i% ereto to the eNB.

POSSi blthﬁ3 felated SRR G5 éﬁbm?gsed“ ippergistent resaireeaakacation apd)is QB?‘F”VPV"Q)\““% he

SPS rel le f th NB to det

tRfhsm G detipersiStefitly Sched gl e for the e o determ ne

whet herﬁﬂﬁ Iﬁ:ﬁﬂas correc't *e%ei \?Eﬁf%e SPS rel ease instruction. In case
that the eNB detects no HARQ ACK in res‘L()onse t o havi ngt sent a SPS rel ease
i ndi catGengraliyndt mld:bamtecbtr@éwppn@nbn RiRSCAeactyation i thg Usee epripAefd inf DL

SPS : At t

ahon T Emifiia BB (TR b R o e o g T
ackBow Ridgantinbed Jmammrssmadaﬂ'ﬁﬁ )orupqmeq@emng/elqow‘dmk &HS dee@iunahgn berey

t ranspor th
HARQ t rae{%'i %Vgﬁin%t ﬁtl\llgg é‘%‘b?‘%%n?:détﬂ !d;ﬁea\?\:gl E@R‘rgéésaqqé{es I'h L{sﬁe eﬁB.
Tﬂe I—IA:%a(ugﬁ{éerﬁlﬁld sotfclm(;lcodealmT)P@SGrﬂm:s rersuoegemaaacgptd ﬁmlﬂ% umxgd:atmgra r oIh
channe or_co al s i plexed, w . r t
0L sharl S iasetrop B easetdo itk B e Baf & ik PRSCHEMEm R Ral b7 e
upl i nk th@sdbwf'eﬁﬁorfd?dig Hﬂ@%ﬁ&ﬁ&%ﬁl@@bnb@d&hﬂpdrénﬁnﬂeﬁ ADK 50 NACK i3 GRP
TS36. 213 version ces for t

ACK/ NACK
t r s mi Wipkn'- ear[éT)é é’ﬁ éﬂAﬁQ er?%%ﬂ"c?rt ?@?@W'E?CPW@RQQ?’M*HH?’& 8fing
the CoOrtgsmcH by s%ﬁﬂﬁglﬁrﬁébkﬂemﬂdg@h@hg@ﬂ? o RO COHROStE $hicde . B.As

al ready outlined, when receiving a DL P i ndi cating the rel ease of DL
SPS resour ces there IS no corr DL- SCH tr ans i.e. np.

t ranspdpt PaItiselar dnt PHgfs @t (Y&t et’%be'iq‘ﬁ qh‘\?vl FW’%[“DEW‘E'@! fﬁp'ﬁlﬁ?‘fn@"ﬁ"e

rel easesdhmbhicstion SRk tkeanshigsibh of ARG AT AN RATKEH the quhﬁ!k fsQirﬂ’ﬁse of

the sem -persistent” schedul i ng resources but doesn't grant a al
channelforesgsnrioe transppdcllpgks @f ather shargdr ¢h %%bf%@k‘h@ormpseﬂng to the

h
/TOQQ/%KA gﬁpg@H e Mﬁc@whgemé&qﬁd@%eumn@wé@%aémeﬁn%@meénrmag@g&m

or a received transport | ock SCH in order to

conf i r nTherkiona thegPLt BBSr eeleqng oressproe encodedGRta Mg Rt iIRRCEHr sarngl by
means o %ﬁ? BRRIcH
recept |%n ow%ﬁ% %ﬁ@%r{ Ele c'gc{l{anggggﬁee Q‘gge @CPBSi rggfodur (r:ge‘s]%:&ohﬁg be
t he santo ingicdtera RDCEtkwilkkd RELiosal tusem for RD&EHECHBTUIing like for example DCI
format 1 or 1A or 2. In the same way, the term UL PDCCH should be understood as a
20 PDCCH with a DCI format used for scheduling PUSCH, like for example DCI format O.

However, according to an embodiment of the invention, a DL PDCCH indicating a
release of DL SPS resources is acknowledged by the UE by means of sending an HARQ
ACK in response thereto to the eNB. The possibility of acknowledging a DL PDCCH
increases the reliability of the SPS release mechanism, since it is possible for the eNB to

25 determine whether the UE has correctly received the SPS release instruction. In case
that the eNB detects no HARQ ACK in response to having sent a SPS release indication,
the eNB could repeat the DL PDCCH indicating the release of DL SPS resources.

As already mentioned, in prior art systems the HARQ receiver which resides in the UE
for the downlink direction acknowledges or doesn’t acknowledge the correct reception,
30 respectively correct decoding, of a transport block received on the DL-SCH by sending
an HARQ ACK/NACK to the HARQ transmitting entity for the uplink direction which
resides in the eNB. The HARQ ACK/NACK is for example transmitted on an uplink
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The above enbodi nent applies for the downlink SPS rel ease via the DL PDCCH.
For the uplink, in case the UL SPS release is transmtted via a UL PDCCH,
it is notwpassidsieoto confirmthe reception of the UL PPCTHPRI0di0e:Bi ng a
rel ease of uplink SPS resources by amOHARQ ACK in the same way as for the

downlink case in order to achieve the sane reI| b|||t e SPS rel ease
procedtﬂhés'cmt@b@@mﬁbﬁw CHj gF coyld healgo HT“tlBL éh%@h?% aygefdage no

resour GRS UR\ehiatePranhel (LANSHARQ ACK/ NACK sent by the UE on the uplink ,
since for the uegp(%nk dlrectlon the HARQ ACK/ NACK is sent by the eNB in the

downlink. In detail, when the UE receives an UL asmgnrrent I ndi cated by a

PDOCH, Rairtherdetais on Bhe grtersination shihe welinkrepeurpe fareH ﬁQr/é%/%CKrf@n&Q SCH

to the edges the reception/decodi ng
of 1 ho [oud AR 8 1B TR ab BB B AGH NAGK. Thus:  t he

acknowl edgnent of the UL PDCCH woul d require a conpletely new and conpl ex
UE Behahkheo erhnImrasﬁumm for Hhe dMAREHACKENAGH rapsmissionr argngengralypanplgittase

mechani I PDCCH
for r elaé@?gl ng al so %Eb%gg@ggnﬁraé@ Qh?hretﬁ@shem ﬁ%gﬁnﬁgﬁiggknomhﬁﬁgsﬁgr%d of
the rembphnelnrafsnissioDACAIread) oallined, wherereceidnga DL P@@CHesduam they
acknow edaqi the L e ' th
ref er er{ggg%g%{'gﬂ‘l §P§ E@%&Séﬁ%@ﬁe’qﬁgﬁﬁp‘f%ﬁep@ use Sﬁﬁ&%?ﬁ pr e ﬁ@CS
ijndi f:est{(arepgrt bRigk |§&aa9d|t@dligegggrr with atDL |Rﬂl@ﬂ)h1fu|}%||«zdgegmalrelemdmfm& SPS y

o} i nk _or n r esour ces ou e ease nefit

nat S Dn AL FATHRH" P BB R 62950 of 08 el el "C e

rel eas %é:ﬁtédlﬁlﬁ?hfés&mrlrfbesgbutf oaesd?w@¢annla physieall cm\nfeD{resmlr?él k°'—"} |r%<[mtum%ra 5
corrpare o ot her enbodi referrin scr i 0 or .Tabl es ,
oy el Gfhgispt e i dne IS SEht Naneingless the: (€ bl s dos Tk Resirces o
based qysigned HBCHE $AP AOKMHGK |f6r an@céwéamampommm menhe thescel gase of
DL SPS resources_ is indicated by PDCCH schedul | r&% CH transm ssi on

havi ng Qréer @?@Wﬁ%@‘wwgﬁh@e%ewpf a - RBCGH t'“@%ﬁt'ﬂgoaz@le@sﬁnw t he
g atmeéh@marmwﬁ@ ATHI 1%, tHIEMiINgWBiathe HARQIAGK chbRfRARY tn@e}éeept.dnléfll in

bi nary notation. The rel ease of uplink SPS resources is simlarly indicated
by a PitetPls cPrQQIGHl ingicatipICreleaseh oSS daSHEGeH §oIHebEHle FREME @SWiof 1R t he

SPS C RNIdive df?&g%%'rt Bbdk SEbLisciger o and the nodul ation and codi ng schene

I ndex equa respectively ' 1 1110' in binary notation.

Consequently, the DCl format could be for _exanple 1, 1A or_2 when using the
DL The above embodiment applies for the downlink SPS release via the DL PDCCH For the

uplink, in case the UL SPS release is transmitted via a UL PDCCH, it is not possible to
20 confirm the reception of the UL PDCCH indicating a release of uplink SPS resources by
an HARQ ACK in the same way as for the downlink case in order to achieve the same
reliability for the SPS release procedure. More specifically, for the case of UL
assignments there are no resources available for an HARQ ACK/NACK sent by the UE
on the uplink , since for the uplink direction the HARQ ACK/NACK is sent by the eNB in
25 the downlink. In detail, when the UE receives an UL assignment indicated by a PDCCH,
a transport block is transmitted in response thereto on the UL-SCH to the corresponding
eNB, that in turn acknowledges the reception/decoding of the transport block from the
UE by an HARQ ACK/NACK. Thus, the acknowledgment of the UL PDCCH would
require a completely new and complex UE behavior, which would hinder the
30 acknowledgment of any UL SPS release mechanism.

Another embodiment of the invention allows the use of a DL PDCCH for releasing also
UL SPS resources, thus enabling the acknowledgment of the reception of the PDCCH
indicating a release of UL SPS resources by acknowledging the DL PDCCH. In more
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PDCCH for releasing the DL SPS resources. In addition, when using DCl
format 1 or 1A the DL PDCCH nmay further contain another MCS I ndex for
i ndi cat i yohw/d3L478PS r esource rel ease, e.g. MCS | ndex POTIEP2002DB36. As a
result, the UL SPS resource rel ease i#idi cation can al so be acknow edged by

the UE th h t th
G CatdaR s eRhodsReNy XBIRRL W EEENE 8 TARIE b REOGSRY NeqfpSSBITGIR | i 1 y
can be &féhh@\fﬁmn&ew@s iAgicéLre. §>L 96%‘6 &ﬂﬁsﬁ iy 8kde? Mo |d§1t|f$9wh@fhepﬁ’le f@ikat 1A

in order to indicate as wel resource rel ease woul d have the

advant atpyenlink Mtunynb@ dpwnh@h SPR rﬁﬁuw@smhbaewle@ﬁ@% Ore hanefit jssthat
config | C PGS, RRe e SPS
CRNTI . Wt ﬁér%@@?&lﬁkyg@ |3(;(:§1§|t Rélj(% IS rmnistl@%trtgéﬁ(ﬂ&tt he %%? %o:ff))r?%&ﬂe
comson resaurces $qradmvndinkvas Welhasifar uplinkUtiregtieo Cmmpar@drfohotherr expediments of

the downlink tra o] e I

f or mat iﬁeﬁgﬁo{ ga?‘lr{i"ﬁﬁﬁl fo%?éq H:%l)’he %ﬁﬁ%&%@%ﬁ@%hﬁaﬁﬂhnsaﬁed
f or serdowrgink iSHSEo¢activhtichitelensertset @n the PDGCH'si DOIfolmaly. Detail s on the
UE procedure related to nonitoring of PDCCH for control information can be
found in section

of "t he Brdotiremplery; <Ee@umaRting dekse B caPs realieRobpibicaled BYE! °9°

9 and 10DCCH bErmidunag @hRDGEH transmissionnigayithy b ’ORI]: dsaskedspitc tfe SESF OF LTE
are required an urt tiaon

i nt1& 1 BNT| the Ng' Qgépgm%ﬂgﬂa%é)@ngﬁﬁfwt@gg CRH ELB‘ ‘ﬁ‘{’ﬁ é\cﬁ)”% Jhp?;ge is

that noregpadiweRy 4 P14 6en Birkiny nbRAIBAL THE réleasELBHLBINKNSPBGetG R tes BUsiIMIBAY ar e
necessary. The Phé)Sl cal |ayer entlé)& of the user equipne an receive an

L7 Dt icrtediay 3 B Gd schedulisgdt POBGH SansmibsReAAIAMe GRCHES

t oget hegovapd) d-RRITEOMEINDLHI sBOtd SRS drief m@rmbamat.érpah@%omag dch¥fve BBBKLY.
The user equipnent's MAC Iayer entity can performthe necessary operations

for dyneadatta 8§ osasegelively 1 ésHEd biparynalatien.per si stent |y schedul ed

transm ssions, i.e. HARQ operations, based on the received information from
t he gPhy, é?ﬁ@ ubﬁw%rmenbct Yornd? é‘cﬁ’fH asfor éx*am@lwtwra)rob FHERSESInG hé L
Techni cal Background secti on I ntroduci n resource allocation size

of zeroP@C@?Wf)ele@SIG@HtﬁDbeﬁPes EeSoHrResply @ttcefhwvhees@mgc@%fqr@ehﬂ i%dAwoul d
for ex ;gg dﬁﬁébﬁ-ﬁ rﬁz{]/ao&gfr{é? KYsh Cﬁotﬁ&yﬁfﬁ:se”ﬁc?]éxyfd?eh@&hﬁn@'?hec"@_ rgsur ce

rel ease i ndication wt e resource allocation field
and r epesodrcehietease, RC M@Peindent2Q yn Tahles5i Ast arrasuledherldls SPHeé@source

inter-| r%Ye%rse%cﬂ@gt‘dnn&rpgfs&%nacknowledged by the UE through an HARQ ACK sent in
20 response to the received DL PDCCH indicating release of UL SPS resources, and thus

the same high reliability can be achieved for UL as for DL SPS deactivation.

Using the DCI format 1A in order to indicate UL as well as DL SPS resource release
would have the advantages, that a DCI format 1A can be decoded by each UE which is
configured by higher layers to decode PDCCHs with the CRC masked by the SPS C-
25 RNTI. Furthermore, the DCI format 1A is monitored by the mobile in the common search
space as well as in the UE-specific search irrespective of the downlink transmission
mode. Another advantage would be that the DCI format 1A denotes the DCI format with
the smallest payload which is used for semi-persistent scheduling related control
signalling. Details on the UE procedure related to monitoring of PDCCH for control
30 information can be found in section 9.1.1 of TS36.213 version 8.4.0.

One potential advantage of the embodiments discussed above, in particular with respect
to Figs. 7, 9 and 10, is that no changes to existing PDCCH fields as specified for LTE are
required and further, no adaption of the Physical layer-to-MAC layer interface in the user
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Physical |ayer entity and MAC | ayer entity in the user equipnent, since in
the current LTE standards, the MAC | ayer entity perfornms the scheduling
oper at i orwoi20®/03t0ect i ng of SPS activation / retransm $ETEP200908380Ur Ce
rel ease and perform ng the correspondi2ng actions, as descri bed above. In
t he enbodi nents di scussed above with respect to FI%] 7, 9 and 10, it has

been a$SyipEENtH S r?%r%(ﬁﬂ%qrowtﬁﬂ'dﬁ'c"-‘tﬁYﬁﬁEj’%c'ﬁeWé PRdehangsatto-thegrant
fﬁgb' n%éégiglow BrBcddife (R lie uREr Eﬁ'ﬁipm@ht ard ﬁeéé@hﬁﬁtﬁﬁégPﬁ -4l9ardri ataity en of

rsistent resource allocation is an index that is indicati ng no
t r anspdhe ustbequipmest candeceike @ Ub/HoPDGH Andereports tthe reeaivehresonres

reacti va C t hat
it is 1o %ilgﬁﬂ‘gg]sgg Fplrseesdﬁl'jf ?%‘Q% \B@gqﬁ%{&grrewyﬁ #Atﬂégﬁ’lidhﬁl on an?ﬁégodi ng
schéne MAQI lager émmy dEhe tuseaequigntant's MATC- qagers estitg ranspéréatol thegpecdasandoes
not praovi an trans ort ck nf o 0 and
3% ShweioRT . phe Sifirhicalp Sofedied I EXRNAY., TdeRaelty T Sddlted
ar bi t r argnshisBidral 11 HARQ wpergtions h dvaged noe xthe utecefvetihimforadtiont from  #ved
codi ng scheng indices representabl e according to the given nodul ati on and

codi ng FIYRICAL!IAYSIENNS| ze (e.g. 5 bits resulting in 32 indices), in order to
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20 value of the NDI - is indicating the deactivation of the semi-persistent resource allocation
is an index that is indicating no transport block size, i.e. which is not suitable for the
activation or reactivation of semi-persistent scheduling. However it should be noted that it
is not necessarily required to use only one of the modulation and coding scheme indices
for deactivating the semi-persistent scheduling, that does not provide an transport block
25 size information, such as indices 29, 30 and 31 shown in Tables 1 to 5 above. It's
generally possible to reserve any arbitrary modulation and coding scheme index out of
the modulation and coding scheme indices representable according to the given
modulation and coding scheme field size (e.g. 5 bits resulting in 32 indices), in order to
indicate a SPS resource release. Obviously the selected modulation and coding scheme

30 index may thus not be used for an SPS activation or reactivation.

The selection of a modulation and coding scheme index indicating a valid transport block
size may be nevertheless advantageous in connection with trying to reduce the
probability of a false SPS activation by setting fixed and known values to some of the
PDCCH fields. According to one exemplary embodiment of the invention only a limited
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Another option may be to allow only a subset of possible modulation and coding scheme
indices for the activation or reactivation of semi-persistent scheduling as discussed
above, but to use one or all other modulation and coding scheme indices invalid for the
activation of the semi-persistent scheduling as an explicit SPS resource release

25 indication. For example, if modulation and coding scheme indices O to 15 are defined
allowable for activating semi-persistent scheduling, the modulation and coding scheme
index of 16 could be used to command to the user equipment to release to
corresponding SPS resource. When comparing this option to the solution of defining one
of the modulation and coding scheme indices valid for SPS activation as a SPS resource

30 release indication, the advantage of this option is that the eNode B has more freedom in
choosing among indices can be used for SPS activation.

However, this embodiment and option may require a change to the Physical layer
operation of the user equipment and may also require further inter-layer communication
between the Physical layer entity and the MAC layer entity in the user equipment
35 depending on the implementation. As the MAC layer entity is only informed on the
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t he nodul ati on and codi ng schene index in the SPS PDCCH. Accordingly, the
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20 predetermined combination (or combinations) of the NDI bit value and modulation and
coding scheme index (indices) to signal a SPS resource release, the following
embodiments discussed with respect Figs. 8, 11, 12 and 13 use a specially designated
transport block size that is indicating an SPS resource release to the user equipment.
The embodiments according to this alternative aspect of the invention may be

25 advantageously combined with several techniques aiming at reducing the false SPS
activation rate that are currently under discussion within 3GPP (see the Technical
Background section above). One means to lower the false alarm rate to an acceptable
level is to extend to CRC length virtually by setting fixed and known values/indices to
some of the PDCCH fields that are not useful for semi-persistent scheduling. Further,

30 another possibility used in one embodiment of the invention is to restrict the set of
transport block sizes, which is allowed for an SPS activation.

In the current LTE specification, semi-persistent scheduling is configured by RRC
signaling using a message, which includes semi-persistent scheduling related
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I .e. transport block sizes that may be used in connection with an SPS
activation or reactivation. Every tinme a PDCCH for SPS activation is
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20 modified to |nc|ude to the SPS configuration related parameters a predetermined
transport block size, which when signaled in a PDCCH is indicating a SPS resource
release. This transport block size is referred to as “release TBS” in the following. Fig. 12
exemplarily illustrates a SPS configuration message according to an exemplary
embodiment of the invention including a “release TBS” field that is indicating the
25 specified release TBS value.

Fig. 8 shows an exemplary signaling procedure for deactivating an uplink semi-persistent
resource allocation between a user equipment and an eNode B according to an
exemplary embodiment of the invention, where a RRC configured release TBS is used to
deactivate a semi-persistent resource allocation to the user equipment. In comparison to
30 the signaling in Fig. 7, it should be noted that the deactivation of semi-persistent
scheduling according to the exemplary embodiment in Fig 8 has the advantage that the
PDCCH is not only commanding the deactivation of the semi-persistent scheduling but
also grants a physical channel resource for receiving/transmitting a final data packet.
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used to indicate a SPS resource release to the user equipnent. Fig. 11 is

not, =di s upl. I nk
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20 persistent scheduling at the user equipment. For example the eNode B could signal a
release of semi-persistent scheduling and , at the same time, a RRC message for

releasing the bearer using the semi-persistently scheduled resources, i.e. a VolP bearer.

Fig. 11 is showing a flow chart of the operation of Physical layer entity, MAC layer entity
and RRC entity within a user equipment according to another embodiment of the

25 invention in case a release TBS is used to indicate a SPS resource release to the user
equipment. Fig. 11 is not distinguishing between uplink semi-persistent scheduling and
downlink semi-persistent scheduling but the basic steps shown in the flow chart equally
apply to both scenarios.

As indicated above, semi-persistent scheduling of the user equipment is configured 1101

30 by means of a corresponding RRC configuration message as for example exemplarily
depicted in Fig. 12 or Fig. 13 that is sent by the serving eNode B. The RRC entity of the
user equipment is thus aware of the release TBS (TBS/eease) Upon having received such
configuration message. The RRC entity provides 1102 the release TBS to the MAC layer
entity, which is storing 1103 the release TBS.
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configuration nmessage. The RRC entity provides 1102 the release TBS to the
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to the release rel ease n order to concl ude, her the SPS
PDCCH iacceidifgly.i ng an activation or a deactivation of the senipersistent
scheduling. In case the MAC | ayer entity of the user equi pnent determ nes

the t I Iy Z; [ e Rh i : I h
ol casa TH, ST Rl RO 2pdeats) of| S8aibn "osbectvel)” JFEONERGT OF R serife
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20 persistent scheduling.

In case the MAC layer entity of the user equipment determines the transport block size
(TBS) signaled within the SPS PDCCH equals the release TBS, the MAC layer entity of
the UE will release 1113 the corresponding SPS resource and will deactivate the semi-
persistent scheduling. Furthermore, the user equipment processes the received SPS
25 PDCCH in a similar fashion as a dynamic assignment and transmits/receives a data
packet accordingly. Otherwise, the MAC layer entity is concluding that the SPS PDCCH
is signaling an activation of the semi-persistent scheduling. Accordingly, the MAC layer
entity will store/update 1112 the grant of the SPS PDCCH and (re)activate the semi-

persistent resource allocation.

30 The “release TBS” could be a transport block size outside the range of valid transport
block sizes for SPS activation (outside the range defined by min TBS and max TBS) or
could alternatively be a transport block size within the signaled transport block size range
allowed for SPS activation.
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The "rel ease TBS" could be a transport bl ock size outside the range of
valid transport bl ock sizes for SPS activation (outside the range defined
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wi thin the signaled transport block s#8ze range all owed for SPS

activation. The rel ease TBS approach descri bed above in connection with Fig.
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s be e e adlaftagd Blecihb A8 BeStibd s hdtd & SftiBaicCOIEBL 190
ent i r e HRDEDUE i andr epdulatidn i andocaolding tschemlecindex $RS besroused o Sigral & iSPSo
PDSCH r especti vel P | | pcation.possi bl e wi i.s t for ase
PDCCH, "PS@reg rﬁgaé%'séﬁ%cﬁg [‘%ﬁﬁf qogjtlgpgmlqnﬁbe g%‘%@e'? eﬁﬁﬁﬁﬁ%cg "3:00% rngot i on
of dINDI rbiehls?@P@re%Bdrcﬁadﬂh@féiis)ﬁo amsw@mcmmsmdabbcagon@f)sﬁﬁleumd in
order to allocate resaour Qr an in r m.ssi on ar downljnk .

r ecept i1Bi§, YB® rﬂgéeW@S?rpaPlééb'r t-epPo asgﬁzléDbﬁ:?B?'??ét'?@p A9 P Py the
PDCCH gdofiindtidAlof NIOSHA hlid £Rd AdRluR@Eh 261d ToBRIGEschBfRXindéetaHnd8 b @sbd anspor t
bl ock size information is used in the conbination of ND bit value and

nodul atarder ¥hallecste gsarise fer AR Hplink JEBNSaYiSSIRN O dloynkink S8eRRAtIER, SECBANXL. | n

contra . i 12 Fis v ey
o ol HEAGR A afifioRdan sebentasTRET IR AT BB Moo

dedéri gl a@ding schemenindex ivigidingtno Fagsp®t blagk sizeinferuatinneist usetein the

recei vi Malel ' : yuh | : ;

corres p(%)gn [ n%l%éP r eé otJ l'Jt P\gdégé"tghg %%@@a{'ﬁ{e %gg gﬁo-gam%&éspﬁ‘% F\r}iq’egdl ﬁ@@%"?@ ﬁéePS
PDCCH a8P$ mesmasee eeleasenal dynami ¢ grant has been received. It should be
noted that even though the PDCCH is addressed with the SPS C-RNTI, the user

equi pnent V| r Lyed kC We]aly: ' al | el
Co t he Brscfiat fereBrhiich, bEfifihd 2 rdlodRt HEisrad BBQUHILED SILR R Lo PP T o
usage tallecatef PRDECHorespectivelye PESGH WS thayrelsase IRIRCGHr Aseddsicibedhiaboveniar ed

to the definition of “rel eas ' L.on” '
modd) acranedien Biafied HEhEt SRRt MertReefind s PRKEH ™A e o &
r el easerelddSeWBS UEnwitl oclease tHeacuyesspbnding & HERER svessea gndoabEyi the mssignnieet
sem - per.si §tent sc i s t.he user equi,ppent .needs, to,be infaor on
The r oruaraled By e ST BPRH sl drtE dnga RERaimi R 518 paRn B 3F
conf i gugHou® bé@oker] BasevdiBtholgh theePRBCHBSssessedhweithi lee8PS THMNTIotihed be a
predefi ned val ue. Consi erlrég t he gxeépal ary RRC nessage format of Firge. 12,
one Optq%equment acts as having'received a dynamic resource assignment in parallel to t

20 SPS resource release indication. With respect to the PDCCH resource usage the

definition of a release TBS may be thus more efficient compared to the definition of a

“release combination” of NDI bit value and modulation and coding scheme index.

On the other hand, the definition of a release TBS will introduce changes to the RRC
message configuring the semi-persistent scheduling as the user equipment needs to be

25 informed on the release TBS. To avoid the overhead of the signaling overhead for
configuring the release TBS via the RRC message, the release TBS could be a
predefined value. Considering the exemplary RRC message format of Fig. 12, one option
could be that the “release TBS” field is removed and the release TBS for deactivating
semi-persistent scheduling is implicitly given, i.e. the “min TBS” field or the “max TBS”

30 field do not only indicate the valid range of transport block sized that is allowed for SPS
(re)activation but one of the two transport block sizes could also indicate the release
TBS.

Alternatively, considering that the available resource allocation sizes in terms of resource
blocks and available modulation and coding schemes for semi-persistent scheduling
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could be that the "release TBS" field is renoved and the rel ease TBS for
deactivating sem -persistent scheduling is inplicitly given, i.e. the "mn
TBS" fielwoaniwdie470max TBS' field do not only indicate Prhe/BrPadodossange of
transport block sized that is all owedfor SPS (re)activation but one of the
two transport block sizes could also indicate the rel ease TBS.

Al t er natigle @ inivyRQrdBAXIMYM Kanspareblagk pizathat Gaaksa sigaaladinafRPekHsthaes in
terns f I Vai I ' N or
e - pamS BFEHB IR RFHEPaR Hodk B A e e e o SRS 7
t hat camanbee siggaleddd the RDEGCAGquId ireplivithy indicatey des idbfire thearalgase TBBobk si ze

or the ji st _.possi b t_. bl | | | he
o B e REo M YEn A BREK 2% Molbafing iné 152's KARE: TR Bbes Rof

al t er natdcessariyie withintheranda aftke salicbtramgtioctdilocigsizéwfoBRE SRS activation.el ease
does not necessarily lie within the range of the valid transport bl ock

sizes for  an SPS activat,ion. Furthernn LSi-m | a h | e..di scussed
o 1 TR ate ol {8 e ol ASCE wit TRACS AbBv AisEHARR sl g
sc Pedﬁggm:s? rnﬂaEa fdr@_@ﬁii-péféiﬂeﬁt&scﬁaﬂﬁlirgg)lrir_ldiviﬂlhal kflgdgmmgSMoagdlinkﬁ downlink
uplin ownl i nk sem.-persi stent sc .ng co e defiped.. This is.
e>F<)errpI ANd yplinkgdawnlin Fﬁm"ngS'mr%&\eﬁﬁi'qqggpwa Qﬁ_dfegrl‘%c;sﬂ'"gr b5, exBPll a5 e
TBS andiHdwhbh Fig! £nsthel&thd ficliy Ululidasei TBB, DIt feléde TBSRSRALADL eslkasd ze

i ndi cat |£§|ia rel ease of uplink, downlink and U{))rLl nk&downl i nk ’SIPS re?our ces,

r edfect TRR individyallyindicatetha It@nspert block sizesndicating arelease RbLBIINS, dowaliRfer i ne
that t B §pechdely N xaiPle, af B dPIBhERE RFthen an
SPS a%&%@nfg;ﬁé@g\%@ﬁﬁ%@%@&%ﬂrﬁigbf urtﬂeely I\?grﬁiﬁgent _ ofet Fl% dsﬂgfgoﬁ_ aspect of
t he i nweassibintondeling tat H1ec8BS resmirces geanty selepserl Faeas® SArBe &g diGHed |

sem 'pﬁﬁ?"hﬁﬁh%e@w ?@PSUIPPQB?I—?M ity of the eNode B coul d al so signal

one co i on of nodul ati on an odi ng schene index and resource

all ocation size instead of signaling a release TBS. The difference is that
t her e ah®agurtker vasiany ohthie $go08d @sperinel: therirvestionyhara@ weasedT B3ds H§eS chene
i ndizce : ~ak i Lo eNRge e TB
A B e R R A
r esour ceouiccblsasignal ore combiriatiah of mmdulation RRA codingasahemeoindex and sesafrce

nodul at d dj C LI I ' |
Focel velSRp spR oRkal U Timaliy i flPq RIS (RS ArRESC ek B are
chart s mdtetialjg m@itiple chbinatiohasf hesiulatiodiandtcodinghechetesin@iags iapd Iresquyes
entity fjrst checks, whether fiel . ' t he
user eﬁlI%'f‘?é‘?ﬂ size gggjes wrtncﬁ“ coF'ng‘\poq%Cto {he éjan?(; T@&zgmls éas%%%?%c%b
20 layer would be required to check for an SPS resource release, i.e. check whether the
RRC signaled combination of modulation and coding scheme index and resource

allocation size was received by a SPS PDCCH and inform MAC layer correspondingly.

In the flow charts of Figs. 9 to 11, it has been indicated that the Physical layer entity first
checks, whether the CRC field of the PDCCH is masked with the user equipment's SPS
25 C-RNTI or not. Of course, the Physical layer entity could also first check, whether the
CRC field of the PDCCH is masked with the user equipment's C-RNTI or not to
determine whether it is a dynamic grant and, if not, could subsequently check whether
the CRC field of the PDCCH is masked with the user equipment’s SPS C-BRNTI or not.

Another embodiment of the invention relates to the implementation of the above
30 described various embodiments using hardware and software. It is recognized that the
various embodiments of the invention may be implemented or performed using
computing devices (processors). A computing device or processor may for example be
general purpose processors, digital signal processors (DSP), application specific
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C-RNTI or not. O course, the Physical layer entity could also first check,
whet her the CRC field of the PDCCH is masked with the user equipnent's

C- RNTI orwoapiwesi4et er mi ne whether it is a dynam c grantPCarp2000/00336t , coul d
subsequent|ly check whether the CRC fi® d of the PDCCH is nmasked with the

user equi n{'s. SPS G, | Qr,pot. Anoth enbodi nent. o I nvention
rel ate t?&g‘fqé F'Ffﬂi'téngﬁ‘gig)'oﬁ'e PParafp |’edeg%tpi b%{:?y?ar(lﬁ:g&gﬁen%rod&hgﬁt s
usi ng hpégramntanie gidddwedss etd. ThieSvaliens @nbbein érdtalof tHesinvertionunag Asatharent s
of the invention may be inplenen erformed using conputing devices

b nted oy p
( pr ocededpaned ar emhadied By dedmpiaatien B{@Eé%gﬁ\"c%y for exanmpl e be general
pur pose processors, digital signal processors (DSP), application

speci  imiiRbE ISl AThU dribbdimenDi@he irfvieptioh RI9HISHDE hSletizhecy Mgans bPGA)
or other programmabl e | ogic devices, etc. The various enbodi nents of the

i nvBnt isoftwatey Meculesh ViRt AEt RXeCWRd divbd AIreeessyr ar BBREINEY haydware.tAlgea
devi CeonfeliidiaRlof sofatéd frideitfes MRS HaRdlkareGfnpldhfertaiicH i el Bus i OTIRS

i mpl eren y nmeans o of tware nodul es, ch are executed by a processor
or di r eoftivare modateswaay besstoredaor @i kind obaomputesireadatle staiage shedial far

har dwar e _i npl tadd ' Th ul-es st ored
on any SERTPE FARE Qi FECRAVEAER idhon ot fid G CoR A, Dons
EEPROMeté.| ash nenory, registers, hard disks, CO-ROM DVD, etc. Furthernore,
it should be noted that the terns nobile termnal and npbile station are

h . : : ‘ ¢
- H0; T ERRP By atipy S perotpd i WRER} o \Brfr BHE TR BT R 1"
net wor ksedsag BymsnyiriEE helein.t Aauser eequipmsentamagrtzp kbensidernedusnes ekamiplee farsa of

the i i d iati th f .h b i bed. |t |

appr eIl gt B CHRILBr Mabie JorAPE e SREEaed et BT o) or
nodi fi qatg.ons may be nade to the present invention as shown in the specific
enbodi ments wit hout departing fromthe spirit or scope of the invention as

broadly described. It should .be further not that nost of the e di nt
e baa e BleviaSParHORBRS VPR Mipoderetts e Mkl nd Mt B BRRLTE "t be
t erBl NAHBY beGe HelsOrithdte 1@yl Use préciaednby rd Yetsdratskitled dnt the 3EPRat

term nol ogy. However, the term nology and the description of the various
enbodi MUAATOUF MRTAURIS 8Pi0p MeMcHIBEMaY BF 1eAde, fe4Ne, RISSRY INFRLIRRCES 1 o

shown in the specific embodiments without departing from the spirit or scope of the

invention as broadly described.

it should be further noted that most of the embodiments have been outlined in relation to

20 a 3GPP-based communication system and the terminology used in the previous sections
mainly relates to the 3GPP terminology. However, the terminology and the description of
the various embodiments with respect to 3GPP-based architectures are not intended to
limit the principles and ideas of the inventions to such systems.

Also the detailed explanations given in the Technical Background section above are

25 intended to better understand the mostly 3GPP specific exemplary embodiments
described herein and should not be understood as limiting the invention to the described
specific implementations of processes and functions in the mobile communication
network. Nevertheless, the improvements proposed herein may be readily applied in the
architectures described in the Technical Background section. Furthermore, the concept

30 of the invention may be also readily used in the LTE RAN currently discussed by the
3GPP.
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limt the principles and ideas of the inventions to such systens. Also the
det ai |l ed expl anations given in the Techni cal Background section above are
i nt ended WO 2bmv3et7ounder st and the nostly 3GPP speci fic exEmpRenposs3t

enbodi nents descri bed herein and shoulld not be understood as limting the
invention to the described specific inplenentations of processes and
functiaqns..[JL the nobil e communication network. Neverthel ess, the

i mprov proposed herein nmay be readily applied in the architectures
described in the Techni cal Background section. Furthernore, the concept of

thelnventlon so readily used.in the LTE RAN ¢ ntI ssed
by the 13GPP. CLKIEl %S%da ﬁY)atF‘\érac?gﬂthe\/sd? PAG resoNiGh a%&?@?’ét our ce
al location in pAsdd ﬁmﬁ@dom&hmu@n@ﬁmyymmavhe@@mw%@raqumﬁmlperfarmgth"e

equi pnment perforns the steps of: receiving via a control channel froma
Node B control S¥P§®¥1 1ing that is including a New Data Indicator and a
nodul ati on and codi ng schene field, and deactivating the sem -persistent

resource all Oc?éééi’\ﬂng ivia th@ohedY Blddrihel 1Teinh a4 Nodn® chﬁtr@loglghéﬂlh@ﬂhémt
codi ng schene field of the control signalling signal a predetermn ned

conbi nati on of "HJlLNBW BalNew| Pafaclagisatay aAndea dnedulatnsand CoaiRgasrea s ielg.
scheme index. 2,4A nethod for deactivating a sem -persistent resource
allocation to a user equiprment in an LTE-based nobil e conmuni cati on system
wherein a Node B perforns the steps of: generating for the user equipnent
control signal Idﬁﬁgﬂ\@éiﬁ@ﬁh%ﬁﬁgl aem&@ﬂbé@@qf%?U,%ﬁaﬁﬁn’dﬁﬂ‘eaN%&ﬁtaﬂ”%@?tﬁhd
coding scherme bhglifle iRl RIGHIPLEHIME REICATTRE R8hiraNiHalthd Gghdied a

| ndi cat or val ue an atlon an schene index t I's causi ng

t he user equi pmﬂetermld%commonm as@ﬁw asindicater vakisoand @ mpdyatan on,
and transmtti I nalling via a control channel to the user
equi pment to t%gp}gh%gasﬁgbh%{g&éu)ger equi pnrent to deactivate the

sem - persi stent resource allocation.
2. A method for deactivating a semi-persistent resource allocation to a user

equipment in an LTE-based mobile communication system, wherein a Node B
performs the steps of:

generating for the user equipment control signalling comprising a New Data
Indicator and a modulation and coding scheme field including a
predetermined combination of a New Data Indicator value and a modulation
and coding scheme index that is causing the user equipment to deactivate the
semi-persistent resource allocation, and

transmitting said control signalling via a control channel to the user equipment
to thereby cause the user equipment to deactivate the semi-persistent

resource allocation.

3. The method according to claim 1 or 2, wherein the predetermined
combination of the New Data Indicator value and the modulation and coding
scheme index is the New Data Indicator value being 0 and the modulation
and coding scheme index indicating no transport block size Information.
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3. The nmethod according to claim1 or 2, wherein the predeterm ned

conbi nation of the New Data I ndicator value and the nodul ati on and codi ng
scherme i miexoio3t41e New Dat a | ndi cator val ue bei ng 0 ana#CrhP20ma0dsat i on and
codi ng schene index indicating no traWsport block size Information.4. The

met hod according to claim1 or, 2, wherein the r;ﬂ&eterm ed conbi nati on of
the New-Data | N8FcMBPOYapeRordRE theCABRUN afl o reddit E] BragdsiRrMingfbx i s

the New Dat a | pginpfiafibn \Ghlte NeddDaR inditafor iU BdNtISs mddiukitiod datcodiRf ket
and the nodul ati on and codi ng schene index indicating a transport bl ock

size to the uséehemaipiaxis thenblewiatgjlndieatenvalyg indicatingmepgnsmiasiewofd ze of
LrC ol Al o W gatkanaRl %Qenﬂﬁhgtleﬂcgﬁ& oRin T@@héﬁéhﬂﬁeﬁcuﬁgkgﬁﬁ%o one

of clains 1 to erein the contr prot ect ed
field that is traskpett Wiadk sire RNThe asei gqelonrte@t tﬂmi lastbﬁereqm@mmtran%ﬁoﬂ

identificationn,sianalljng. e sem persi stent
resource all ocgh%gr’ﬁ'&G& ‘%M?’%@%ﬁ%@i‘r ﬁh‘gh? %c"i(l%{r:’l 5, wherein at |east
one field of the control signalling fromthe eNode B is set to a

pr edet &8.m ned \Taleueethbdracaahir@etbian@ of @laime dribrdo wheregjn dhé corgralsigaalling is

sem - persi stent reso t| n.indicati.on, ng
to clai mone off %tﬁﬁtle ylactgfi’éflevﬁh}ag '%"Ia}?kgﬁ%ﬁ A Emf aigi‘ggq&dﬁ‘gqﬁgﬂe
field indicat eeqaiptnarit for Udemtification ah i signalling Eestedgrese helated tulitiee ssensind
there is a subset of at |east three i ndices that indicate no transport

bl ock size inf GeFRIEPBHESOURE AR t he user equipnent is deactivating: -
a sem -persistent resource allocation for the uplink, in case a first

predet eg.m ned Mh@uin@tioenacddiiding dtonglaiac Beme'rerml@t ledist seried fieldbsfethei control

indicated in the mpdul ati o ing schene per. ent
resource al | oc&ld ingqfrom eo‘%ﬁj&ﬂ% ﬁk‘s 3 te&gre&]egggglﬁ%d H?@&g}%’ "ﬁ@@’
modul ation and s@%dﬂﬂr&@u?ﬁﬁlﬁn ﬁg@seﬂ‘ﬁl peRsisteAt/iRE6UrceWeaBtvtivhandicationhe
nodul ati on and codi ng sc d, and - a sem -persistent resource

al l ocation for _the downli nk sem | e resource, all ocati.on for
the uplfnk, i nT@gsr@e&oprﬁqcar %Eﬂef"@f"?noﬁ rﬁ%ﬁ'?a& f% %fegbmerfaog‘djﬁﬁ
index of said whasebdihg $ohehfeatied iiftiddies one of plural modulatlon and coding

scheme indices, and there is a subset of at least three indices that indicate no

transport block size information , and
wherein the user equipment is deactivating:

- a semi-persistent resource allocation for the uplink, in case a first
predetermined modulation and coding scheme index of said subset is
indicated in the modulation and coding scheme field,

- a semi-persistent resource allocation for the downlink, in case a second
predetermined modulation and coding scheme index of said subset is

indicated in the modulation and coding scheme field, and

- a semi-persistent resource allocation for the downlink and a semi-
persistent resource allocation for the uplink, in case a third predetermined
modulation and coding scheme index of said subset is indicated in the
modulation and coding scheme field.
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nodul ati on and codi ng schene field.8 The nethod according to claim?7,
wherein said control signalling is dowlink control signalling fromthe
eNode B wseadofugsigehedul i ng of downlink transm ssions aRGTiERe009Me383t he
first predeterm ned nodul ati on and co®l ng schene i ndex for deactivating the
sem - persi stent_resource allgcation.far the uplink. 9. The nethod accordi ng

to one &f cl ai me1MeIog aGHREFIRg o CIAIM b MR)reigSaift Comfed! Signallhg isidgmallink ng i s

acknow edged byohitgl WkallRgu ifidRe Ntheb¥NobRNBNiUsEd Nbr 2BcHYEIIRG S§R AR WrAnk he
eNode B. 10. The nethod according to one of clains 1 to 9, Tfurther

conprising si grieansMigsionsoand Heclngere the fiestt predeteeninegumpdiition fdrRepdieg sage
that indicates é%hgnl%re' iﬂééff&rydéafcgfahﬁ\l?stﬁa‘s'eﬂﬁfp%'rﬁétsﬁtt relsbarti’ %céiiérpﬁgtthé’” and
a range of allowable transport ocK sizes that can be configured by a
control channelupditignal | ed fromthe Node B to the user equipnent. 11. The
met hod according to claim 10, wherein the RRC nessage further indicates

HARQ 1 ng or mat | %eo&embﬁgglfé@%iﬁé‘?é%%% 385y 16'8MNhleRin Hﬁ@?ﬁ@@éh%ﬁh%o the

user equi pnent accor em -persi stent tesource al t1on 2. A
met hod for deaatontrat siggaliing ésrackremdédgeshby thes osercanuiprnemtaldy trangrhittinguaer

equi pnent in an E- based bi | 0 ni cati on system wherein the user
equi pnent perfﬁ%@%@gg?é%eoqﬁofeegvi ng a RRC nessage configuring the
sem - persistent resource allocation and indicating a transport bl ock size
t hat whth i ndi CEtiecohethodcacdarding 2o gmal ofi clginrsel a6 &) furtheérhmongEnsing sigaalingnt

resource allocgtion i, causing the user.equipne 0 deactivate th

Gomi -per si st enaryadns N t8ne; e SR I B MofoS358 it Frlgelfos e
to t heI seni - plelrp_iéri%tmny of ﬂﬁwm@aﬁbmmmrﬁ alfocatidivderd &, rangebéanovt/étﬂe
control signalling i | ing.a transport bl ock size fo e .

seni - persi st enttrq'%QBartﬁ%‘ﬁ‘aF'lzﬁgélP?to?ﬁ" §E(f°&ggl&r€ﬁ&yt ?rfé’"?rﬂLcé@?ﬂe-l pignalied et
resource al | ocgtdrathe Nbdé Batotth@ 0s@agduipthestk si ze indicated in the control
signalling matches the transport block size indicated in the RRC

nessage, 13. The_net hg ccording to aimlz, erein e control
Si gna?l H‘ng i s Ell'he metﬁog1 according to c%[lm %, whe\rl\ér?n tﬁe Rth(]J message further
indicates HARQ information on the HARQ process used for downlink
transmissions to the user equipment according to the semi-persistent

resource allocation.

12. A method for deactivating a semi-persistent resource allocation of a user
equipment in an LTE-based mobile communication system, wherein the user

equipment performs the steps of:

receiving a RRC message configuring the semi-persistent resource allocation
and indicating a transport block size that when indicated in control signalling
related to the semi-persistent resource allocation is causing the user
equipment to deactivate the semi-persistent resource allocation,

receiving control signalling related to the semi-persistent resource allocation
from a Node B, wherein the control signalling is yielding a transport block size

for the semi-persistent resource allocation, and

deactivating the semi-persistent resource allocation, if the transport block size
indicated in the control signalling matches the transport block size indicated in
the RRC message.
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conprising a resource allocation field value that is indicating the nunber
of resource bl ocks allocated to the user equi pnent and a nodul ati on and
codi ng scowermll/a3der that is indicating a nodul ati on andPcodipegoseisane, and
the nethod further conprises the step4of determ ning said transport bl ock
size yielded by the control signalling based on the resource allocation
field V8l ue andheheetetlil aacosingin® ERIMNd 25 cwbenein rtbex control  signallingdisf or

deactivati , _ . - . :
an LTE. based nsuTPUSH{solis RRaNbT Bl (A8 ANe ot e BEmE | "
st eps of : transeddutéenbloeksRittocatesidadbe usert ¢nquiprment agla prasutatiboand@edingur i ng

| ndi cat | hg 2 1 POTRBToaN S Nt HofRg) S Bl SeBIPOILI Gnal 11 ng

related to the sem -persistent resource allocation is causing the user
equi pnent to deéscinietaidefutther conmprisesitise steprof detssmining saidltanapo blocysizer at | ng

control signalljn el ated to the sem -persistent resource all ti and
yi el di ng t he tb’%%‘ff%{)w T gontral siEnaling QHQ"FQ00%{/“95’&?8“'@&@"H‘é%%%‘g@‘?ﬁga"ﬁ‘g’%
transm tting thadeeiodulatibsanticodgtseheme inged. equi pnent to thereby cause
t he user equipment to deactivate the sem -persistent resource allocation.

15. The met hod accor di to ogne.of claims 11 .tq 14, wherein.the RRC nessage
i ndi cat¥s the &\m%m‘{:i?gryd%?‘:t'f’ﬂ‘én%@rTf@'Bé'PgﬁS?feéﬁtreFQ%rSGr%@?ﬁﬁ'@b@éﬂ 8f®and a
range of al | owggLpnidm a9 LTEMaRel nsotiR omMmbnicad Ny st wigsremch Ryde @nt r ol

signalling transmtted by the Node B to the user equi pnent. 16. The net hod

according to clrgrfaimsthe#eperh t he RRC nessage further indicates HARQ
i nformation on the HARQ process used for downlink transn ssions according

to the sem - pergnsin@fitg BERRCMEsRAgeasahé @Bet SquiP@eHtRI coffiguMmgthe kémi-The
met hod according to one of clains 1 to 16, V\/nerelﬁ?:et he nodul ati.on and

codi ng schene PEESIYENt reseyrcen@liogatione wWherginuthgl REG massaas e dnficating &

wherei n a non- gRkyor® WIS sigé thBE whieRdAbRIEAT BIEdohtPsli Sigaliity Weiardt @ i ntly
encode nodul ati on schene, transport block siZe and redundancy version for

an upl i nk dat a sepunperaisientofesauice ealiacatiprnisi (GaHGINON e edselr SAURBEN ot%ncode
only deactivate the semi-persistent resource allocation,

generating control signalling related to the semi-persistent resource allocation
and yielding the transport block size indicated by said RRC message, and

transmitting the control signalling to the user equipment to thereby cause the
user equipment to deactivate the semi-persistent resource allocation.

15. The method according to one of claims 11 to 14, wherein the RRC message
indicates the periodicity of the semi-persistent resource allocation and a
range of allowable transport block sizes that can be configured by control
signalling transmitted by the Node B to the user equipment.

16. The method according to claim 15, wherein the RRC message further
indicates HARQ information on the HARQ process used for downlink
transmissions according to the semi-persistent resource allocation to the user

equipment.
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a redundancy version for an uplink data transm ssion. 18. The met hod
according to one of clains 1 to 16, wherein the nodul ati on and codi ng
schenme fiwbaoim3i4rdi cati ng one of plural predeterm ned POUIEPRE@Y/004338T €i N a
non-enpty subset of the predeterm nedsindices is used to jointly encode
nodul ati on schene and transport block size for a downlink transm ssion to

be recdifved by Theeneled asqaiding:ia oneaf clainhd tpelniwhengnithelimaedulatios anged t o
encode only a ' ' iQLtirfy S &g}hﬁ | 19, Jret hod
according to Ogg&.gp%fghgﬁﬁéfé*ﬁégn%@%er el nblgllérll?fégé C ar?lénde)iﬂdicég’aw %%g:e
and/ or the contar obn-emphakubsel of the qredéterained indices isuuged &a jdigthirencoden t he
user equipnent. 20. A US uj t, f use. i i

comuni cati on 5%£%qﬁogoﬁ§$qr§$’n88@bﬂeggqr e?'g? o%h“fg%ééﬁaﬁg?\??e égchflgﬁtarnol
channel from a upidled&@acramishission, gvidlel the germhbiaing iadices relused @ dtoodBainly

| ndi cator and a nodul ati on and codin% Echene field, and a processing unit
for deactivati RgeAHedancyversion farag yofipk daia ansmis%t i on, if the New Data

I ndi cator and the nodul ati on and codi ng schene field of the control

si gnal |1i889| Si gride mgwwa&kerm%ﬁdo@@@gbmhfs anoof6, avigesin w?emddmhtmtmd val ue
and a nodul ation an odi chene i ndex. 1. A e B for use in an
TE- based obi IKBIRGARIAMSAIEIG s 1SgCRUTH e a pidial gredzrarioss) gicep opheih
generating for g henWafity @Obsd & Nthe GrBEstRImmeaNAtiLeHN T €88Ptd Jointy andlys Dat a

I ndi cator and a nodul ation and codi ng schene field inc|udi n% a .

predet er mi ned ¢BAAHIIAN WheaTe APNEIIBRAPLIOGFIzAIBA dAliek ISR ITHRILICRS on
and coding scheggsijqf ﬂ\@a&sérf?diﬁ;%bﬁtg wHIR Hw‘éeFen?&HinPnﬂafceE%rée@ééd YAt e

the sem -persistent reSource allocation, anda transmfter for transmtting
sai d control siejeade paly a/maddatiomserame fegAdawnlipktRESIMSSIONequi prent t o
t hereby cause the user equi pnent to deactivate the sem -persistent resource

al | ocatipn. 227 ket &lcofdiig Pbe BREIaINS 518 WheRsih IcuhtrbIogHanhBAk avhen

executed by a processor of a user equi pnent causeé the user equjpment to
deactivate a sdtRC@Hrariddardhe cpelse)signallmglie campased is afespyceRssianmMandiq e

comuni cation e ser equipment.

20. A user equipment for use in an LTE-based mobile communication system

comprising:

a receiver for receiving via a control channel from a Node B control signalling
that is including a New Data Indicator and a modulation and coding scheme
field, and

a processing unit for deactivating the semi-persistent resource allocation, if
the New Data Indicator and the modulation and coding scheme field of the
control signalling signal a predetermined combination of a New Data Indicator
value and a modulation and coding scheme index.

21. A Node B for use in an LTE-based mobile communication system comprising:

a scheduler for generating for the user equipment control signalling
comprising a New Data Indicator and a modulation and coding scheme field
including a predetermined combination of a New Data Indicator value and a
modulation and coding scheme index that is causing the user equipment to

deactivate the semi-persistent resource allocation, and
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system by: receiving via a control channel froma Node B control
signalling that is including a New Data I ndicator and a nodul ati on and

codi ng scwermida3ed7d, and deactivating the sem - persi st eRCTEPI@INCIB31
allocation, if the New Data |ndicatorséand the nodul ati on and codi ng schene
field of the control signalling signal a predeterm ned conbination of a New
Data | ndi cat or avsansanidedial trSMItING GaicraNEQ Rigrpllinghwigea icARER, chapnelyto

conputer r eada% Hg@gga%mg&feﬂf &fgé&gﬁi cHGsd S ubbrabqUiBRRNEXS bl aRY tie

processor of a ' , use t de B to deactivate a sem -persistent
resource al | ocaseindpetsistentuesourcegallpeation. by: generating for the user
equi pnent control signalling conprising a New Data | ndicator and a

nodul at4~,on and xcadi i N i F I i patd on of
T New B2n 1 nafs Gotpehet TB&IG iedlui bty IR ACRO RS WRAC SR B9 4 OF DL
causi ng t he userocegeopotiat user equipmentrausahthe aaer pauipmentie deastivate

To the user cadPpBRT e fedRs aERELOTin ShaLE bRk dh, SHhLALRGAFC T o

sem - per si st entsystempbyce al | ocation. 24. A user equi pment for use in an
LTE- based nobil e conmuni cation system conprising:a receiver for receiving

a RRC nessage confi.quri.ng a sem -persistent_r urge i .
indicating a t M ﬂgtw%%(ﬁgnﬁf%ﬁ?m@ Mnai'ﬁ@?%achgﬁlrhf)%@h?ﬁg?a@gbﬁ%l l'ing
related to theisshiding@ Neat bata Indivatorcandabl moddlation asd cadisignschenee tisldy

equi pnent to deactivate the sem -persistent resource allocation, wherein
the receiver i @"Qdapt ed to receive control signalling related to the

sem - persistent resource allocation froma Node B, wherein the control

signalling is yeatulatiggahé semsporsistéritaekowrte allbaatioh hie treeNewiRata lsdieatbr

;g;ﬁ)%g?s?ﬂsl gﬁtaatnlpgg’glﬁ@cgﬂ%iqpng%ﬁ 5953415‘8 isgt?ér%effi%fd gfetﬁgtclo\rlm%l' sqgnatlfi]r(\ag signal a
predetermined combination of a New Data Indicator value and a modulation
and coding scheme index.

23. A computer readable medium storing instructions that when executed by a
processor of a Node B, cause the Node B to deactivate a semi-persistent

resource allocation of a user equipment by:

generating for the user equipment control signalling comprising a New Data
Indicator and a modulation and coding scheme field including a
predetermined combination of a New Data Indicator value and a modulation
and coding scheme index that is causing the user equipment to deactivate the

semi-persistent resource allocation, and

transmitting said control signalling via a control channel to the user equipment
to thereby cause the user equipment to deactivate the semi-persistent
resource allocation.

24. A user equipment for use in an LTE-based mobile communication system,

comprising:
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the transport block size indicated in the control signalling matches the
transport bl ock size indicated in the RRC nessage. 25. The user equi pnent
accor di ngvoaoolmai4m24, wherein the control signalling i CEEPRIDHIISFL a

resource allocation field value that 37s indicating the nunber of resource
bl ocks allocated to the user equi pnent and a nodul ati on and codi ng schene
i ndex that is iandeesiNarntprareasiMingta dARenMmassaga contipering & remitrarsistent he

processing unit_i : : b i ; | e Vel ded
by the control tr%élo}ﬁgéj?ﬁélﬁlgggaengﬁﬁgﬁfctﬁh@&ra Z@éo%rp %Fetad;‘?%%%? %ﬁ%&vﬁ Eﬁ\véa%tﬁde and
t he nodul at i on imrmbnirotisignadinige radatieddtex the Gemi-pearsistest fresowiee adllocation is

ransm tting a A ot Sgiet St o BRbiRer e Sk PR tesdlice
sem - per si st entalloestion; ce al | ocati on, wherein the RRC nessage is indicating

a transport bl ock size that when yielded by control signalling related to
the sem - persi

st.ent. resource allggati IS _causin he er i to
deact i vat o t he WEpn BReEERAT s 3okl dosefiiodftol SodRfa BRIT ST He
glelner ating cogtsepii-lpgjrmahﬂ ireghured aauedaﬁc{m tnrl?m fsaarN'qd@S!Bsi wheérreLn ties ogome : RIgIC
al l ocation and yielding the transport ock size jndicated . ai
nmessage, anda tﬁ'%ﬂth‘ge\f‘QSB‘B 3 transpet '?1'91% %'ﬁ%%%foﬁ%‘@r%ﬁm'éﬁ%jﬁﬁ@"? RG] he
user equi pment dygcdtlopr gy cause the user equi pnment to deactivate the
sem - persistent resource allocation. 27. A conputer readabl e nmedi um storing
i nstructions that when executed bgti\g%éiﬁ‘r;ocessor_ of .a user equi cayse

. nt.
the user equi pricRIOCESSIAR At fPh e he semuPERIStPRS IRPUE e 'F’(%éﬁ?’i"o' in

an LTE-based nmké ! @arfspBRUBIceR! $i28 mRARID iP)he I @ioY | sighaRlingRmatEs dife
configuring the sem -persistent resqurce_allocation and indicating a
transport bl ocKrasspert blogk sigedndicatgddathaiRRE ©88$a98t signal ling reiated to

the sem -persistent resource allocation is causing the user equipnent to

deactivgg e the mSé?eéoﬁmﬁﬁ@ﬁtt adcRPAIRG &6 cRlimOZAt/IRdtein! 6 dontrdd sigRaNing lis
signalling related to the sem -persistent resource allocation
comprising a resource allocation field value that is indicating the number of
resource blocks allocated to the user equipment and a modulation and coding

scheme index that is indicating a modulation and coding scheme, and

wherein the processing unit is adapted to determine said transport block size
yielded by the control signalling based on the resource allocation field value

and the modulation and coding scheme index.

26. A Node B for use in an LTE-based mobile communication system,

comprising:

a transmitter for transmitting a RRC message to a user equipment for
configuring a semi-persistent resource allocation, wherein the RRC message
is indicating a transport block size that when yielded by control signalling
related to the semi-persistent resource allocation is causing the user

equipment to deactivate the semi-persistent resource allocation,

a scheduler for generating control signalling related to the semi-persistent
resource allocation and yielding the transport block size indicated by said
RRC message, and
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froma Node B, wherein the control signalling is yielding a transport bl ock
size for the sem -persistent resource allocation, and deactivating the

sem - per sweterwo3rgsource all ocation, if the transport blpotEPIR2®0IsALI cat ed

in the control signalling matches thes8transport bl ock size indicated in the
RRC nessage. 28. The conputer readable medi umaccording to claim 27,

wherein the coﬁttrQﬂSf'@;Iﬁgfn ritrangmiting 3he coatralgsianaling tn the useroeauipmant 10e| d

val ue that is 67A $3GdaH EBEIpn Mt 16 BBHERBI R I d RN fodod

user equi prent an at1on and codi ng sc 1S 1N |cat|ng
a nodul ation aaﬂmﬁnbnng schenme, and wherein the conputer readable nmediumis
further storing instructions that mhen executed by the processor of the

i ze yidr Gea by FiBulsh FedfRle SRRTHOME i BEldRe el B SRRBREY by o neX
fi e:jgb?/gl trjrgd?lrmridtegf?gduFﬁg?e:lrﬁﬁmendcmgﬁesmeeueen agldpmend to Aeactinale er o a
Node B, _cause. PRERBH e BohuER: AbSelonin AITTERERY BhoW Btdnestt

al l ocation of gystesr, bgqui pment by:transmitting a RRC nmessage to the user

equi pnent for configuring the sem persistent resource allocation, wherein

the RRC nessage i s I n atran or t ock .size ded by

control signal Ir?‘f?dv'?%laﬁ@é rpgss[agg CSOQ urng e Q‘l SstegHtpewgtmfrggoarcpo%lgﬁtb is

causi ng the usehdaAditaima tﬁaﬂsﬂmcbwckamm tHaememmcmeatedsn eohtrolesgrwlm@

al | ocation, generati 3% tR‘?nt r ol naI i ng rel at 0 the sen -persistent
d

resource al | oc&giRisd éﬁm'rﬁ’ﬁrsﬁf’{@mt g B‘Fta@ﬁc@ﬂ?{‘ Sz GaysiRg ¢ eS8y said

RRC nessage, argulphidhio béaddaichte GeftipelsisteAnakbireg alicdtida, user equi pnent
to thereby cause the user equipnent to deactivate the sem -persistent

resource allocatign.
receiving control signalling related to the semi-persistent resource allocation
from a Node B, wherein the control signalling is yielding a transport block size

for the semi-persistent resource allocation, and

deactivating the semi-persistent resource allocation, if the transport block size
indicated in the control signalling matches the transport block size indicated in
the RRC message.

28. The computer readable medium according to claim 27, wherein the control
signalling is comprising a resource allocation field value that is indicating the
number of resource blocks allocated to the user equipment and a modulation
and coding scheme index that is indicating a modulation and coding scheme,

and

wherein the computer readable medium is further storing instructions that
when executed by the processor of the user equipment cause the user
equipment to determine said transport block size yielded by the control
signalling based on the resource allocation field value and the modulation and
coding scheme index.

29. A computer readable medium storing instructions that when executed by a
processor of a Node B, cause the Node B to deactivate a semi-persistent

resource allocation of a user equipment by:
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transmitting a RRC message to the user equipment for configuring the semi-
persistent resource allocation, wherein the RRC message is indicating a
transport block size that when yielded by control signalling related to the
semi-persistent resource allocation is causing the user equipment to
deactivate the semi-persistent resource allocation,

generating control signalling related to the semi-persistent resource allocation
and yielding the transport block size indicated by said RRC message, and

transmitting the control signalling to the user equipment to thereby cause the
user equipment to deactivate the semi-persistent resource allocation.
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