WO 2010/031470PCT/EP2009/005831 Semi-Persistent Scheduled Resource Release Procedure in a
Mobile Communication Network FIELD OF THE INVENTION The invention relates to a method for

deactivatingwgseimirpgisistent resource allocation 5 of a user equipment yranckibodasest mobile
communication system. Furthermore, the inventian also related to a user equipment and a eNode B
implementing this method. TECHNICAL BACKGROUND Long Term Evolution (LTE) Third-generation

mobile systems (33) based on A (Wideb gﬂ Code Divisi ]@M I ip#g C Sﬁgio-access
technology g@mn@@@‘@%@%ﬁﬁ&sﬂﬁa eRAM &€ \%‘Eﬁ ﬁ#‘s s\@p‘ﬁﬁ? cing or
evolving this technology entails jgtr daci ﬁﬂ_ﬁ ?ﬁ%g %rh% Q I@ccess (HSDPA) and an
enhanced uplink, also refdPel g‘ﬁ@“ &:@g Lﬁi g 3 %—1 UPA), giving a
radio-access technology that is highly competitive. 15In 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 LITRANFg_see 3GPP_Tdoc. RP-040461, "Proposed Study Item on Evolved UTRA and

UTRAN", EIR-B A5 HE WYENT] asibility study for evolved Universal Terrestrial Radio 20 Access
(UTRA) and Universal Terrestrial Radio Access Network (UTRAN)", version 7.2.0, June 2007,

available a4RtiRvAMMY-RURBOS AR keingdonrneyalaskivisirskyerefesensey aliotatioat studying
means to achieve additional substanti I_Iea in terms of service.provisionin o) Heg.}éction. As a
basis Yor tRIsBWGH, %@Wﬁ%'ﬁoﬁ?clgt%& %Sngé L g(’)'F tg?gme%ugﬁtft Iig}é]l%l/ %%%hg ?or thisalohg-term
evolution (hVdE)itecasBEEETRMS RR:0eq irREnLRER alTde BuBplamnention RissibRred UTRANY,
version 7.3.0, March 2006, available at http://www.3gpp.Org, incorporated herein by reference)

including for example: WO 2010/031470PCT/EP2009/005831 2 Peak data rates exceeding 100 Mbps
for the doWEICHNICALBAGKEBROMNPS for the uplink direction. - Mean user throughput improved by
factors 2 and 3 for uplink and downlink respectively 5 - Cell-edge user throughput improved by a factor
2 for uplink and downlink - Uplink and downlink spectrum efficiency improved by factors 2 and 3
respectivelongkenifidyeltissuddEtontrol-plane latency. - Reduced cost for operator and end user. -
Spectrum flexibility, enabling deployment in many different spectrum allocations.

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

10  Muitiple 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 Downiink 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 o 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 ltem on Evolved UTRA and
UTRAN®, 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 25913, “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:
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10 The ability to provide high bit rates is a key measure for LIE. Multiple parallel data stream
transmission to a single terminal, using multiple-input-multiple-output (MIMO) techniques, is one

important compPRebigFeach this. Larger transmission bandwidth and at the. same lipag;{lexible
spectrum allocation are other pieces to consider when deciding what radio access technique to use.

The choice of adaptive multi-layer OFDM, 15 AML-OFDM, in downlink will not only facilitate to operate
at different bBRadatesrategerraeding 496 Mbge utberamnisk KigectiafaandadiMpaaitrtiie varying
spectrum allegatiRBfetapsing from 1.25 MHz to 20 MHz, are supported by allocating corresponding
numbers of AML-OFDM subcarriers. Operation ingbo h pajred and.u aire@ ectrum is possible as
both time-divisTan a‘f?&?r&ﬁ?@%ﬁiv@ﬁﬁﬁf&pl& i af@%%p%o ﬁdtg‘\/ e %I\ﬁpﬁit %’Fﬂf@ ture The
overall architrespaetivelyhown in Fig. 1 and a more detailed representation of the E- UTRAN

architgolure (saieRILEoblob RGP aINsS BASFIORT gt (0 as Node Bs or
eNode Bs in the 3GPP terminology), providing the E-UTRA userﬁflane 25 C(gDCP/R_LC/MAC/PHY) and

control pla“ne%%i%"ﬂé’%’uqlw@&?ﬁt’&m RHesaL DR YErh iR SRR D RATR 8RR SRBYRIE: terminal
(referred te RBignificarttergdiiebdteominbioigy® fateaaNodeB hosts the Physical (PEW), Medium Access

Control (M*A%A%Egbocbkfi‘f&SB&r@ké&%@eﬁa%&?‘.cket Data Control Protocol (PDCP) layers that

include the functionality of user-plane header-compression and encryption. It also offers Radio 30
Resource TorRESKUTAIOHbt GRaklinasiseysenhig Bane Csirnt seertrumRIesA¥ R hany functions
including radio resource management, admission control, scheduling, enforcement of negotiated UL
QoS;1Bell imferrabitityntd rpenyises thigip Hatti rejase iph didsigadagu® 201 0/08.1 MeiRET rErRMeD 085831 3

user and cgptseh RIARSHIai A 80%@%HSQ%&@%mﬁpﬁ-ﬁwwﬁﬁﬂ@liﬂfﬁa(ﬂmdjﬁaders-

The eNode Bs are interconnected with each other by means of the X2 interface. The eNode Bs are
also conndBEERBYES: 56  TRROSAN STTRO RS I oS eCTE iR S BEL LTS BISRN rﬁ8f'g‘§|5’§6ifically to
the MME (anobittyhel aatse treat femiile) bpeciosmsadbchtioBi-any/ Bilaetdriecbs BecomgidBaiekeny (SOW)

by means 8&%’% Yokt TRG L ENQIEACRRHRNO T R ENGRY KB SRR RGN M MEB(Serving

Gateways and eNode Bs. The SOW routes and forwards user data Eackets, whilealso acting as the

mobility arftMbi%5Me s Py HlPIn R Aasiitaten I fRGERtea Al srROL RERaMISIn: Wility 10
between Ljéhenad] inth aissQxige codnthiidites fgeinghatatg Sattestinfpaetianidn eléarygtepeaflim between

2G/3G sysiaaid, PRNGRY) ek 1428124, e SO eripin aspibipglo iy ink daiappth and

triggers pagln% Whﬁgn downlink data arrives for the UE. It manages and stores UE contexts, €.g.

parameter§® IR PUFREGHCE! M M SHPFBERRTS infRRTRNRM. IR O peRbEhsT D lication of
the user traffpaired agmeciilawial ddsaiisiec estibothT tedvilitisisnt end clyezpeoy-dadsdio rdinstdxT is

accegg—neg/l\‘g%ﬁg&sogp&m[@w‘or idle mode UE tracking and paging procedure including
retransmissions. It is involved in the bearer activation/deactivation process and is also responsible for

choosing the SOW for a UE at the initial attach and at time of intra-LTE handover involving Core
Network (GNF 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 Protoco! (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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20node 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 allocatiog,gf4f0AR4&Y identities to UEs. It checks the authorization o;%%g%mp on the
service providers 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 tHésee@ndcratlah alfige Ariat. aRgyRAMMELEPHERCIBRIASSING i9TaRb/ Jhppertedi@itthe MME.
The MME @isRepHaddes the control plane function for mobility between LTE and 20/30 access
networks with the S3 interface terminating at the MME from the SGSN. The MME also terminates the
S6a interf t (0 i it = ak, Adaptation
The AM L?@DW@%%ZB? |v|@gr%ﬁnﬁ{&/%ﬁ%ﬁﬁ?ﬁ@e%ﬁ%%o%ﬁ@%ﬁ%ﬁ%%gg% Multiplex)
downlink faNeS%B8dEmFeiroriReteshBynsans ot eedihiptartaceiethe EPC (Evolved Packet
2010/?3147&1’8';;5{&8%&8@%93& mmlmm%wwwmwgwmna Ena@mayqﬁmagrli&tif. tiibisﬂ’-iq urf]erkl)cy
granularit litates, to jmplement -mQ E-UTRA termina ility to reach high bit
rates is hig iRﬁ:ldeagént etnheoréfeesrk\{g‘ S’g%?/vsvéll t e@?é%’%% E por{erghau%fyfor ﬁisg)ﬁs Is{%rF1 &lb-frame

duration. GYRBeds EnfnantotTRM Fefaliate RRiveRM VMRS ASeRdncaSateways anstadadenBifimize the
radio-interfae HEMRLUIBLHIRT terhangie didie e dalaietdrendr ascatfP ARiRe FeibRiges with a

dest head.the OFDM li fix length two_diff t values. The shaqrter 4.7
cyclic prefREEh SIgHT 4L R doHns pletreNiadel frndovais:and i Decervlich (RemSRIY cyclic
prefil@f 16atweervédlE e ctits, 3GRE dechosingietiriiprrdating S infrréacsitend mglaying thes of time

10 dispersipfreasehrebandinss 15 hisagrd RO iFsxieidsaiyiedugie s dmhieel OFDM
symbols in a sub-frame. The basic principle of O,rthogonal Frequency Division Mult%&lex%%'OFDM) IS
& el ¥4

to split the PRGN SRR iRES SPYERRANSLRRATL ARSI fata &BReTRbME
transmittingaretgesnardatioets flIE peoalisttehamalar@oliessriet Shevigh biedrerchemvive), afet&dike whole

frequency panAdF HaMYERMMSIRIIVEANS SR YRR A5Y ISP e IARR: RS SUPCRIAIRS

experience different channel states, the capacities of the subcarriers vary and permit a transmission
on edén sUMEXRRYNith a distinct data-rate. Hence, subcarrierwise (frequency domain) Link Adaptation
(LA) by means of Adaptive Modulation and Coding (AMC) increases the radio efficiency by
transmittin§ e MR i% tha-kawe sl -nrde dasibediEracessoRNE bW g uRaiengidesies Wignsmit

simultaneqHsbeEthaekifey enusykyinY isrscean@ MM dagnkalasintesibaspie kakilandntathgsers
experienceg.cep [ara ARRSHIA SURCRLENS Gy 1P LR PR ARRULEd VAl suBgalers are
assigned 0 TRE LSBT WO 566 good channel gainsonthec rrespon(ﬂng sub-carriérs. When allocating

resources ldfeatiwriniiatatiage end attime ehiniaLile kandenge invging CorroNatwrk GaNhe channel

statusexpabgaceddaidherusats st crirertdatp@aso ustr [heisriaidgRrmationsgnaled by
the users, i.e. Cal, allows the scheduler to exploit the multi-user diversity, thereby increasing the

spectral effglenGinl Az Gy HSHHD Adfng B HIRIRE! lRSMECRRiocaNeNMEtNggs can be

d
distinguished upon when considering a 30 radio acCess scheme that distribute available frequency
spectrum &RSERNTHRFEHPRERRHZE ANS rtRARloM &f AR RAGAHIRIRR: 1Br Yok all ERPRS JBE tries to
benefit fullgdthonization 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
aiso 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 MuitiLayer-Orthorgonal Frequency

Division Muitiplex) downlink has a frequency structure based on a large number of
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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 sigRalingiofes2d40 uplink), this mode would be WO 2010/0314705 HERaAIYP5831 5 best
suited for non-real time, high data rate oriented segvices. In the localized resource allocation mode a

user is allocated continuous blocks of subcarriers. The second resource allocation mode or "distributed
mode" reliBNiSURLSBAAENRS MR QifPasias: % R #ldvcfishirauensy eBnuiREyaG tateSAthg
resourcesithplearend doakiareid AYERAMECUTRIAT Gsrommely. OTieke Bkt nlaswymanigiiaienswsvigh localized
mode is t ocati [ t try,t t ical r rces based on
some knot R SapepiErL e LAY 1 e STRan Ao BIOHRSRE SRR S e
it allocatedrasne shtmtionr Cansaapentiytrthatdd ke Sebnfeamal stuaiennie B dasceing st Missinsuited for

real-tigle sgadeas atnRascsrROfMAIshidisaaakneh(y0 IffsideRlo Mafi aliegeiPadignalingdeelative to

"localized mode" is requjred. The, two different respurce allocatio hods are shqown in Fig. 3 and
i 4 1o ARt cal St E e dest R S AL O D R e et a2
localized tassomissrm diftedenttvelussaliHagl shoderid dheascialicprdfix tiseemanghminebiesidindhikaving a

continuougsRGCIp/EAENRY FREsIPIRTAR AL S dhsstolatinviilab épe%m?réfmiff%eﬂwml rates

(corresponding to different data rates) of the tfransmitted signal imply ditferent bandwidths
(imeffreqUeiE) S918) 8PaTb Al RERT O B hiARSe WIR HSE ARG AmAe
distribdte ddispelsitsnatear hetbandiddh rthkisreasartheidratinil demipd mpredocitigube ssmberrain that is
distributed@ygm%@ogfslw§ the-gatHe system bandwidth (time/frequency bins). 20 Hybrid ARO
Schemes A common technique for error detection and correction in packet transmission systems over

unreliable Ea nels is.called ;@&QA tomatic Repeat.reque é R% ' R%is mbination
of Forward? ?r%’?%%ﬁ%% fgr?fg 3%%’&%?%5@%@“3?\%&% I{pgégﬁe ﬁgﬁg itte gpr?gc‘%ee receiver
fails to dedsRRUERSH AANS IM G rdetiyer6fs RasavRanl, ehacrels-by eciure(COERM &lawsancy
Check)), thexreafiirg EANSHIARERN AR paididhmpaskeludeanriale(@nditime udipnkl s
docu L nt) 't‘hew ans n:is%ionn o%%g i'EiO{}gJ Lnfocr:mgtipgd’g C Ile(ia'retraqsmi siorwof gaag c%eﬁ? although
this retransmiseion does Aoen cess%nly%%%ry atranamisaidnodt ihe g%% ChESEE o %ion, but
could also theaubgasiesmexpericnse differentohannie sREbdbe ghnpeiidscobiiskevlieagrisrsdidonal
EedUndﬁp%ﬂgfﬂmﬂ;t@ﬂthl@@i@@MQE&I@m%Qﬂéﬁ%l &Qﬂﬁ%}%%ﬁ} dipdafgroation
generally code-bits/sym a‘%ﬁ) w chgl transmissjon is compos (&an e rgil on how the
recciver bR LEHRTH AL LR ASRRRGT G L e h S ASaR iy 2don and
Coding (AMC) increases the radio efficiency by transmitting 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. CQI, allows the scheduler to

expioit 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, CQ! in uplink), this mode would be
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In Type | HARQ schemes, the information of the encoded packet is discarded and a 5 retransmission
is requested, if the receiver fails to decode a packet correctly. This implies that all transmissions are
decoded sepgyatelys/faengrally, retransmissions contain identical informatipga{gadgahitsésymbols) to
the initial transmission. In Type Il HARQ schemessa retransmission is requested, if the receiver fails to
decode a packet correctly, where the receiver stores the information of the (erroneous received) 10
encoded Suited far mroHeaEReshiath Hata rasansientet saTMines tuthe Joralizar Fres9wsaired at the
receiver. Réiteaemissiona aser eatiooatesedmintohidsiotkebiutadientical or non-identical
information (code-bits/symbols) according to the same packet as earlier transmissions. When

receiving FRBIARINE IR IR rafsiieb s amRiBcs RgisHRIGR i RS A8 dO BN hRe Gfhiirs,and the

currently received information and tries to 15 decode the packet based on the combined information.

(The recelP¥EEY AUEFA0ATRIRYE TARYTISRIANSI90HS &X119'PeRtiRg cregeHEeF i Bfnance
incredses ;rqbﬁared rofoin itirge_!rammls/)gﬁbeﬁmﬁhhdameﬁh&dﬁgﬂm@mimﬂgtﬁﬁﬁeﬁbmd
soft-combigifuievedsull bESROPEcaRRSK RBPIR A dilliacd e ppingr a0d palsly

received code-bits/symbols are code combined. Common fmethods combining are

Maximum #8388 BRI avREgsPRtha EGFRERRIBURING A IEId SasiV RS LIk SRIRB MBI L LR)
combiningiéks Raeaorhiynghentesearks fioratindetditsd AypaerticapiicUrs iR RiaRARhistisaias than Type
| schemes, sincg il r.colrect recepti fa ket increases with receive .
retransmisas_%%gs& ?é%?]%grgz%gey g{?rriégggt %?g%cgg#%qa{% rre{q%?gg'ﬁyl%%gﬁﬁdq 2oftbu esfoa(ffaﬁ'?g receiver.
This ¥ he#ENBRD 69 éagkEQtonpdrBAlasaiamrianating dptativhioyieeize mpdes isrrswinedf
information to be retransmitted. E.g. if the receiver detects that decoding has been "almost”
successfull ectwordiftarsoiordgaran alligietierofmefbodaton &hote iteKigeBaarsinKigion (smadler number

of code-bitg/yMRWba4BAN40IP 8RS VANFHUSHEAR BE YEBS TRt BINARAE dEprE hiappen that

it is even theoretically not possible to decode the packet correctly by 30 only considering this

retransmiégﬁ?ﬁ'ﬁf’i@@mgﬁ@élf{ﬁg@oaﬁﬁI@F@fiﬁ?ﬁrﬁ\gg%ﬁ%)?w&gﬁﬁiﬁﬂﬁ@ o drassmifiaipe
consideredigralbseingf  ypetifiusciscspestrimatidittue apids earpatice thentszd haallype pagheme each

transgiSsifil e’ ¥ SERRMESRLShRAG BRANER' Gt hrel) UL BRI EG 2005831 7

HARQ Protocol gperation for unicast data transmissions A common technique for error detection and

correction TARL S e Ranfidhs (imsiieauenarbiniigbacinsaliead mignalcOmibmiatherbantic Repeat
request (HAsRE)N igbsebA RQrisFigcambiaadiominittd wave Fsrondtactectian hr 6 aadsARdS If a EEC

ey Fgtel A AR S AR NG SHBRITHR RSO RRPIRLRCHARLK REURAL® Vouoly

checked by a CRC (Cyclic Re € , the receiver requests a retransmission or the packet
In LIE therdYS{&mkBnevith dimedrsauriesRing)or providing reliability, namely, HARQ at the MAC layer
and outer ARQ at the RLC layer. The outer ARQ is required to handle 10 residual errors that are not
corresied Py bHRARBZdAdiRRE Simple by the use of a single bit error-feedback mechanism, i.e.
ACK/NACK. An N-process stop-and-wait HARQ is employed that has asynchronous re-transmissions

in the downlink and synchronous retransmissions in the uplink.
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 Ermror 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 couid also mean the transmission of any information
30  belonging to the packet (e.g. additional redundancy information).
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Synchronous HARQ means that the re-transmissions of HARQ blocks occur at pre-15 defined periodic
intervals. Hence, no explicit signaling is required to indicate to the receiver the retransmission

schedule. AsyrebsaiRys#1ARQ offers the flexibility of scheduling re-transgyssighsdaRgs, on air
interface conditions. In this case some identificatign of the HARQ process needs to be signaled in

order to allow for a correct combing and protocol operation. In 36PP LTE 20 systems, HARQ
operation£&RENEine oprteindermatioadgensially £res-bitsisymbgiar afoyhieh HalmRSEHRERM Bnsmission

will be simjlan sdside AndedsjssdmdiSORAy thapliivaAREE eseteapORRIAtIaNoH) are #sRoiagdifferent
options or?_{hg}/i\&tRﬁqr;e%ule a retéacp mi%_sion. Retransmissions are either "scheduled" by a NACK (also
C

referred to 48 & syn sf%n%nﬁgsn%rn-a%énp%\ie retransmission) or are explicitly scheduled by the network

by 25 transmitting a PDCCH (also referred to as synchronous adaptive retransmissions). In case of a
synchrond0sTHBR-AdHHiGe setpma s nfareation K Hhesracodnd facket ds Hisguesmh éstas the
previaus uptrakismissigms o requstiad, réftrives neissive il ecsigecddd @n packearoer@tigicahehannel

' , lati t f ) '
ciapive (EUEIEE A 3RS 86 & LG Bl SO R B U e
certain pai¢gntitalintormeadioadendarhisioymboiertatBmritial irapsmissiofbr example scheduled on a

different frequency resource in WO 2010/031470PCT/EP2009/005831 8 order to avoid fragmentation
in the uplimk Tepe N dtRBCCschdrobsray etramsmoskitatisregprestes Gf ticoreives yailelioatecmitha user

equipmenpuhal IEAHOAIN QNSRS RN LLRE AR REARRIAIRRION: of W@r@ﬁeﬁg?%w HARQ

feedback ACK/NACK}ig'nd PDCCH signaling occurs at the same timing. Therefore the user
equipfhenfBFAPeRE8S @%ﬁ@@l&’ﬁﬂ[f@%’éti%@?*ﬂ?’ﬁm%?n‘éhsTH%l@BSﬁi#@Féraﬂﬁm%bf?is
triggered (tegubrely atMAE keteiereifAethrosmwissiires ehlode Boreopesid asly/othidemical agaptive

retransmisgion e o RSGEbRiciP ikiMatol L(%o@%ﬁ@)ﬁ}g%@tﬁzg QIR 18 PuR-AReseheduled

users about their allocation status, transport format an ata related information (e.g. HARQ)

L1/L2 con@®| SAHiRTIiHBNSHEFISARtEYNSA feSiYim mKeliansriitaiomdnearaceiMe ComRiNeiy8ing is
multiplexegtovét iverdewiofiikonateel saitditidéraind fassumengihetéhed sdoatianat@ndcateshange from

bt ) ) . ) 150, b g
su 8 ds i EF e, L3 BV LR RS oaley e s g on o
TTI lengthdfeseBetigdransRiseRNcingiMALRYY alnRWEVET (BaNasaliRERENMBRERIBRARIAR NN may even
by dynamieciabm'vwz uaﬂgml reralyTHe R dhebiniig Qﬁntrﬁh@ig@gauml neRss Q@I}Sb@dl@iﬂsr?ﬁttedl once
erTTl. T t i ing is.tr it S| i e
(SDCCH), T, S FIEHBL St BB i baly S8 MRIRCRS bR B ing)

grants, areSalily trapRiNatergs-is/PTbels . Tanerdy cambineim &emmemtBatieds farosentrol
signaling reeybiaieg RacaiAskinioMhR AW Coteginigs(NRayast Cauineld nfriduaiion apehbisigaded Control

Information; Shated gl Ay DR R ERLIMNSIG Bt ISR tbaie-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. k.g. if the receiver detects that decoding has been “almost” successful, it
can request only a smali 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 possibie to decode the packet correctly by
30 only considering this retransmission by itself (non-self-decodable retransmissions).

Type 1li HARQ schemes may be considered a subset of Type I schemes: in addition to
the requirements of a Type |l scheme each transmission in a Type Il scheme must be
self-decodabile.
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The SCI part of the L1/L2 control signaling contains information related to the resource 25allocation
(indication). The SCI typically contains the following information: - User identity, indicating the user

which is alloggipeh 1B #flpcation information, indicating the resources (Rg3qukeS,RRGks,; RBS) on
which a user is allocated. Note, that the number of RBs on which a user is allocated can be dynamic.

WO 20101031470PCT/EP2009/005831 9 Duration of assignment (optional), if an assignment over
multiple sUBAR&hetRGOTaRETAEgRSesiHRCaR SIRtRIfRSMIaR086tUp of other channels and the setup of
the Dedicated Control Information (DCI), the SCI may additionally contain information such as

ACK/NACK mwnbmmimmmmmmmdw r@ﬁr#aimaﬁopad:kﬁmmmmrhey@t@héresource,
MICS, S1C bydPEiReianiE RN AT brc CREG %@%&ﬁé@.ﬁ?&gﬁ%@g IPRAQT the
elated to t ormat (Cat’2) o

L1/L2 control signaling contains information r e transmission the data
transmittedf ® & BAf MR &t GRrestan B RA AR case of application of (hybrid)
ARCI it carries HAAG) (Cat 3) information. The DCI needs only to be decoded by the user scheduled
according foaCREC. Theoted pasikalljsctiarsmitadoandhion oetelvat Zaild ddutienodedhenpacket

transport-Rigekmaylaash size (REcAfINhERIRY ML tetrteddpiarmatiatn &lfc{Neldilemthe

transport-blocli}gr hLﬂ)ayload size) or the code 15 rate can be signaled. In any case these parameters
can be callRf&HS] FRIHPES BIRISBYSSAR S iReRBH SLtion scheme information and the resource

information (number of allocated ASS)). - Cat 3: HAAG) related information, e.g. hybrid ARC) process
number, ré@ki&atieye/areibye levrinshiediansseigsions donmiavisingaatakdity, cyvamigh bémmBsignaling

informatiothe MAC layer and outer ARQ at the RLC fayer. The outer ARQ is required to handle

10 residual errors that are not corrected by HARQ that is kept simple by the use of a single

bit error-feedback mechanism, i.e. ACK/NACK. An N-process stop-and-wait HARQ is

employed that has asynchronous re-transmissions in the downlink and synchronous re-
transmissions in the uplink.

Synchronous HARQ means that the re-transmissions of HARQ blocks occur at pre-
15  defined periodic intervals. Hence, no explicit signaling is required to indicate to the
receiver the retransmission schedule.

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 referredtoas 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 scheduied 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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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 daigdséiansipiied (e.g. subcarriers or subcarrier blocks in casepegggﬂgi\wgmﬁ%%?s in case of
CDMA). This information allows 25the 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 theOfRgR P AMeEdisagmentatinminihstyripk) aheNteE Mol Limnandeomaduiatioeme) level,
tfllle Spectgﬁdlrlﬁﬁi@i@a%eﬁham#emﬁea@t%T_rlrésdgéeréaaimem' i /suﬁé!!r@ﬂﬁmopm Edyimms;{@ég}lwg ot
allocation), allgws the user e uipme t elver) t ijaentry
tho ol S sAA TN e R fHT AR JAARR Tret R ARG AL AT hmatron.
the de-rat@BiEthsignatingthectes atithg saoecining. Sherefons dsatieemeghititient soheneedadgbe
signalgd expigiiynad WREHANRQRARRYUS REMaHaPtivs Féi?&ﬁ%ﬁi@élﬂ?b@%&&&é&f{@e%ﬂﬁguipmem

to identify the )%y,brid ARQ process on which the data is mapped - Sequence number or new data

p q ; N
indicator: R livhehet gk feavetisAnAiImraus 3RaptyeJatEssRiRsiRhsmitted
packet -{Red®DdEhtis sighaedonstellation version: Tells the user equipment, which hybrid 10ARQ
redundancy version is used (required for de-rate-matching) and/or which modulation constellation

version is #iﬁ%%e%#rq%m{b%emodulation) UE Identity (UE ID): Tells for which user equipment the
L1/L2 con g 2 Si AR for. 1n typical implementations this information is used to mask the

CRC of the L1/L2 control signaling in order to prevent other user equipments to read this
15informatipardep RIiaRIATAMS RIRKRASK cdR A ANIAEFEN0cAidN AR08 1PA S0 kemataRreMitted on

the dpynlink (POQCCH) to tell the user equi the transmission details. This L1/l 2 control
signa'fl)g\qlg tggféa%%orn gtltﬁé fﬂ%%aa P@n%‘r‘r’.‘%mhg ys&%’f F8‘s8‘l%32*0§ &‘%ﬂ?&ﬂ‘ ﬁg Bg(lafp%quipment
should tragoMiNirealrne oty thedataribhis siostipt aigraiinh sk Witipiexe o MO the! dovaéiskdatase of

CDMA). The dransprieqEBaintte Washruldasaisydih tarslasip (rhhisseBahmth & tsypsport block

[ size, informatign bits size), the MCS .
size of thefpa%%)(.pl?iglgég shouldnbe noted, that user )aliocatlon might also be performed on a TTI

(Transmission Time Interval) basis, where the TTI length is a muttiple of the sub-frames.

15  The TT! length may be fixed in a service area for all users, may be different for different
users, or may even by dynamic for each user. Generally, then the L1/2 control signaling
needs 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/L.2 control signaling contains information related to the resource
25  allocation (indication). The SCI typicaily 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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(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 Ri$igeAgOodulation scheme and the code rate in order to p¢afietigooandsdation, the
rate-matching and the encoding process. In somescases the modulation scheme maybe signaled
explicitly. - Hybrid ARQ information: 30- Process number Tells the user equipment from which Hybrid
ARQ processyalion i 3reionmeatigrionab ol amassignpent R4es B8R ameg LU LR number or
new data indsgadesibleells the user equipment to transmit a new packet or to retransmit a packet -
Redundancy and/or constellation version: Tells the user equipment, which hybrid ARQ redundancy

version topjigR g ey rﬁ?atcmnea AP NIER SR ddpiioBicaRsBlaliafkdetHaRdp use

pical imNATERAT G 1R S AR OGP A R LR A KA Gl

ordergo pupliekttethemisseane quppmkestbaduiragd ithismhatiom atibormiEtion: anctbeVi2El ti#saeneeflavors how
to exactlyﬁéggé}g_ he information pieces 10 mentioned above. Moreover, the L1/L2 control
information may also contain additional information or may omit some of the information. E.g.: - HARD
process number may not be needed in case of a synchronous HARQ protocol - A redundancy and/or
constellatiBadieatdd Condsphiofararatien a0 CaeyinC CatidA mefosnaiinh (always the same redundancy
and/or constellation version) or if the sequence of 15redundancy and/or constellation versions is pre
defined. - Rrayvacopaal isfotmeationmaydaeraiddigaaiily ichtaled intbenatiotrotaligadling tiéIMO

related copyol Information p16h: 35 SidnR'sadiaRs MRk R A dionalby IskdRd R e ete!

signaling. . _
10 1. Moreover, in case of application of (hybrid) ARQ it carries HARQ (Cat 3) information.

The DCI needs only to be decoded by the user scheduled according to Cat 1.
The DCI typically contains information on:

- Cat 2: Modulation scheme, transport-block {payload) size (or coding rate), MIMO

retated information, etc. (Note, either the transport-block (or payload size) or the code

15 rate can be signaled. In any case these parameters can be caiculated 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 COMA). This information aliows
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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- In case of multi-codeword MIMO transmission transport format and/or HARD 20information for
multiple code words may be included For uplink resource assignments (for the Physical Uplink Shared
Channel - PUgghh;igagigd on the PDCCH in LIE, the L1/L.2 control infor @@{%dgge/son%t contain a
HARQ process number, since a synchronous HARP protocol is employed for éoup h&The HARD
process to be used for an uplink transmission is given by the timing. Furthermore 25 it should be noted
that the redurREHEY e skgirprtion Kb sizatidiei erutation sshemesandiibercode atefnmoedentormation,
i.e. the redung@nciheeRipndofanointior i3@@&@%}%%3@@935&@@%}6@&@anT&ﬁnEF field
respectively g%figldrghégq%%%osrﬁ:ﬁnd Codin%s.che{nge fielﬁt .has for example a size of 5 bits, which
corresponds 10 37 indices. Thrée ﬁW&g‘% TiiREe Srp 'ggrved 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 vabf'ﬂé’\ﬁ@éwgbmﬂm%plink assignments on PDCCH is shown in WO
2010/031470PCT/EP2009/005831 12 Table 1 below. An exemplary PDCCH for uplink resource
assigrnents is SeseasiMIFRPeS. Alewicik FRidr(Eqaipowmnt\ta-idppiitgIhEyiyisis fkanstdceds(Ghannel
Quality Index) ayghighxRisahiayerigsugeters and of no specific importance for understanding the
invention descrigsgd herein, so that their description is omitted. The size of the CRC figld of the 5

PDCCH is 16 bitPFSPe8THPoHPE BRYa AR ROIAo AT R RS RRAPHREES toideniBnin a
PDCCH for uplitfiertransmississig amewtpaekgt OrQl ristramshiittéid paef@ired to section 5.3.3.1 of 3GPP

TS 36.212 "Evo ' resir i0 S TRA); ' ing.and channel coding
(Release 8)", velfsgglﬁﬁ% %?gég%’%{%ﬂ I‘éégs? %ttp{%v&éwbvﬁ%g%%%@%%té ‘gqﬁ ?Peaﬁyr(;bé{?(r:nent

being' icorporafddhERIRNEBNGY KeEsiaRces E58H ieRkifethdonictle SRR mmighing)spodao which

respectively mochadtiaticarmbesteliagiachersieraisdised Y radRined Yor dam dalasmaion is referred to as
"modulation and coding scheme and redundancy version" it will be for the further description of the

invention onhUeefrisaskioBE MBHURNONRNGFIIRE: s RRRmMEMCR) fi?!ﬁi.-f@&ﬂﬂ%’%‘%ﬁ%ifﬁé‘jiéme
assignments Sj‘l?ernthe I?gy%c | Do nlink Shared Channel, - 15 PDSCH) signaled on PDC ¢ In LTE the

redundancy VergISR 9</ Qg ITh el ITRemeiiatans, it irmaticndmsrd drmaskdhaiciReraér
information isthsirki/lénconisel \wignalieatrinepstat forpravemio otietiorsesiradaiptodhis Wplidadabr there is 5
bit M&s> field pighala@den PDCCH. Three of the indices are reserved for the signaling of an explicit
modulation order, i.e. those indices 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 THbIREGSR B VP RARES! ARrct@esmissinmoki{hBorPoinaheigPaing fis foanmmitied downlink

resource aggigrowenikt {(PROCK)refelsrdHe Gestiequiptant absii RIve itadSimdion YeNRMPIR, Section

5.3.3._1.3 dE?[Erébceo%%? @Hﬁ(ﬂ%a&ﬁy%@ﬁ?&ﬁ% ol gﬂ%ﬂf(\% '8,%' formats for scheduling PDSCH. For
downlink assignments the tie

20 - The physical resource(s) on which the user equipment should transmit the data (e.qg.
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 togsther with the resource allocation) allows the user
equipment (fransmitter) to pick the information bit size, the modulation scheme and
the code rate in order to start the moduiation, 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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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. ULM- grant

reception beRgweosmeiigfally the grant reception procedure (i.e. the proceg w&gg&&g&gp a resource
30 assignment) is split between Physical layer angiMAC layer. The Physical layer detects an

uplink/downlink resource assignment on the PDCCH, extracts and determines certain information from

the PDCCH fiel@8 5058 iLfoRIM At indicalen peisler LS ssuirmeatide tensmitozol
procedures, i.e rkM\B&ZKuIdOeDFapaTanara ipddkelink/downlink WO 2010/031470PCT/EP2009/005831

13 transmissio Ij dures for dynamjc as well as.semi-persistent scheduling
are handled Wiiﬁ%@*ﬁee %C%ﬂéyﬁgﬁ %ﬂﬁr‘%@%@%ﬁhﬁ?g?éﬁﬂ?c{eﬁgs%?geﬁr%%ﬁ'? 3¢ e SE(WP? uplink
respectively dofffhkragéngapeicaressien nkedes deruinste foerteiteinfatechumgdndnofomewbiced PDCCH

fields § which asgotrmuticrdivisibraliihRINrRSRg bR ARSI RoRaaIR MAC layer. As described in
3GPP TS 36.213, the Physical layer needs to determine the modulation order and transport block size

in the PDSCH [ 0 ' t. | agi f.modulation order and transport
block size is gggicﬁ?)ﬁé%’{m lg%kctq%a ;‘E{fﬁi m%g%gér}s%@%%ﬁ #r%ﬁ%%é)r{%%s&@i%%@()g%tkﬁ’é?‘ﬁth the

HARQ procefBRiemgialipni His drirealion dseyserite maskidher GRitciedbaireytRicamsemation for

performing thegralivyinkoribRE mrevienabibpeiabeBqlipmée atan falivaemmdim Physical layer
(Layer 1) to MAC (Layer 2) is also referred to as HARQ information. Similar to the downlink, the

Physical layeirgaigdlaiaseras diflieh oides RN AdiATEP aLaBlACh ARSI MECRANFRERC L containing
the ui)élnk resource assignment as 15 described in section 8.6 of 3GPP TS 36.213. the Physical layer

reportd theMENLERGR FRaYes Mprenselk sk Lidkmsaatel Hiaenstior maysalral caniain) asdiintaion of the
PDCCH withanntiatidd ARGaw fonih atiove tof the dfdhiipar.ESgmi-Persistent Scheduling (SPS) In the
downlink and uplink, the scheduling eNodeB dynamically allocates resources to 20 user equipments at

each transmisgiR@tfrRdatania bea i hdilod ¢RRUSH Ganse 6sh (RASHeAL I AKHES HRSEGJUiPMents
are addressed via their specific C-RNTIs. As already mentioned before the CRC of an PDCCH is

masked with jhg, %Hgﬂm S, CFRNT -cal 'ﬁ?é'@@ [ . lv a.user
equipment with a%%kﬁg%{ﬁg{\lﬂ canl d&:f&%ﬁ%é‘é?gﬁﬁltent (D:glrr#e@li%l , %Eéwg%}é%gcheck is 25
positive. ThisRfFH@ SemRARiyRdancy ?éifgﬂ’e?ﬂ@*&g%%ﬁfé‘@ﬁlﬁd{ﬂmg?%ﬂ?%@ser
equipment meEditodant eanddransstsiEtiontiveesioternsahihddfihd® control channel(s) for a dynamic grant

in order to find a possible allocation (downlink and uplink) it is assigned to.
- Power control information may be additionally included in the control signaling

- 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 andfor HARQ
20 information for multiple code words may be inciuded

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 exampie a size of 5 bits, which corresponds to 32 indices.
Three TF/MCS tabie indices are reserved for indicating RVs 1, 2 or 3. The remaining
30  MCS table indices are used to signai the MCS level (transport block size — TBS) implicitly
indicating RVQ. The TBS/RV signaling for uplink assignments on PDCCH is shown in
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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 retransgissins Ak scheduled, this kind of operation is referred to 3¢ sapYiROESigigNt
scheduling (SPS), i.e. resources are aIIocated to the user WO 2010/031470PCT/EP2009/005831 14
equipment on a semi-persistent basis (s % ersistent resource allocation). The benefit is that PDCCH

resourcest i kiBelaANR A AREnLRE §Rfe‘t!P"PiSr' RRAMIRE AP UBNM IS IS BAYCHR filing, see
3GPP TSSBGrBBOmTEs/GNqB@hiuéa@a%pﬂiagyrlMmuﬁwscﬁwﬁaﬁbawwmw areersal

Terrestnal cess et verS|on
8.5.0, Jun‘J é%f gé%’gﬂ?@ék %TU @\I?g)?lge}jde %ﬁver@’ﬁ%rre@%é%%%é I'gss 3:8%% A); Medium
Access Cdﬁﬂ@l@ﬂﬁl@)’%ﬂom@@pﬁtﬁﬁcﬁ%ﬁf iptiencissensitedeféiorsige o theneBGJdRIdsthth@ailable at
httrp: /évaml " ampfg a@dﬁﬁomﬁfé‘&ﬁ!ﬁé}?fﬁiB{%Yd@\f/ﬁf&!\Qﬁfdﬂ?gi(a\;ﬁammﬁ@"rﬂcﬁgfﬂi{é@u {f/i@lltgﬁ might be
schedule usm SC in is Voice over 0 s a VolIP packet is
generateocg?ﬁ' %)gﬁ%ip ?5&618% FEr8RS'aNBEE & coglabpgi p|P§ o?f?e ectlvely
downlink tessestienpeBientl\BGFEY Mm@&mmm&@mam 'ﬂsedsmﬂtrf@tﬂtmémss&)fﬁof Voice
over IP PagkRiR).INVURRHHER S CARGPERRIFIRII EGHRAU {RAERbENBFICIaLiRIoReRISes Wilhel ol Ctable

traffic behavior, I.e. constant bit rate, ég)ac ket arrival time is periodic. 15 The user eqlﬁgment also

monitors {ALPIHIECAY SHR-LMN-ARR g 162 ACGHIRETA P, N OGE RN hsmission
persigienthefdkehypea Bvefsbioeghlthg fgid nirovdiRd Cispot Hantat e Ipeciasite cnCR Giticananderride a

semi-persisigpk eSS AHPSBUBRUANGF IB G FREAUMBT R IIBNEd R e MHTbANGH k2 control

channel(s) In the sub-frames where the’sub-frame has a semi-persistent resource assigned, this L1/L2

20 controlX9SithSchfatE s d§9H"Héé“iﬁe"§é?iﬂ'be¢s?§ﬁeR?ré@bﬁ?@efﬁﬂagétﬂﬁ%ﬂ'ﬁﬁt fhH8nission

time interval-entibthenlisefapdinantaridatiioantheodimpschegrai@Eeieidub-frame doesn't find a
dynamic grant it will transmit/receive according to the semi-persistent resource allocation. The

configuratigg) ofseAhRerEsians SEE@SMH&\@ flﬂ:l?etﬁ’é/ PAR{sisEINBHRGIIRRT sﬁamlezaém periodicity,

P f.th ithin Radi Cont RRC
g, THSCH AU O e AT EAT G0 2 2 PR S SoU AL R ical
resourcestWﬁMﬂMMM@@@%ﬁM&lmmmgﬁaﬁm@y@nGQMwﬂEr@Stent
schedulingyisgsthatimaRBRRARIL BrARH f@”ﬁ’n\é/%mﬁkséé‘&bﬁﬁé?@@rﬁ &smsenaltps@maccordmg

to the activati DCCH 30 ev PS PERIOD ssentla he user e ment es the SPS
activation %@Fﬁﬁﬁa T ok Syt e e AT S PR sy e SPS
a dynamicadri2€ Gld. frinesea OC&Hdovitioh ammaeesrssemammtstematﬁmspgm bloalscsm‘brred to as

SPSALUVIBMEREC & RARARHE Bt° I Sordil HESdAAOR briidr pdORAARRER bibeiSsipdroduced.
Basically, the CRC of a SPS activation PDCCH is ﬁ%asked with this additional |dent£\1§1Wh|ch is in the

following TEYSIRAtRN RSSPER_KNTADIRNE BolWr iRy 4Ben_RIgTs detalsd nismaion L3de normal
C-ANTI. Fedshdrerthts BP Sa@AINK Fésalsteassigroogphit it-agaioifiefdreed iichagtion dgBiprhent

configured,los GpRIReEBISEI s eREM MRS ALRGAES A4 BIAALEE The B Tbrmat 1A, which
is one of the DCI formats for scheduling PDSCH. For downiink 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 reporis 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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In case a user equipment detects a semi-persistent resource allocation is activated by a corresponding
SPS PDCCH, the user equipment will store the PDCCH content (i.e. the semi-persistent resource

assignment) anshapmyiit-gvery semi-persistent scheduling interval, i.e. pegipdigi¥,sisalsf via ARC.
As already mentioned, a dynamic allocation, 10 i.g3 signaled on dynamic PDCCH, is only a "one-time

allocation”. Similar to the activation of semi-persistent scheduling, the eNodeB also can deactivate
semi-persi5ABaIIEHEE:iHFOTIHEECHROVIRG: RICGBHEIES HOl dYRIRIE Fisy Srelb AS RPBHBRFYISIRN Al location
can be siggreduidgaedimiivowWihirethe wsed ek H signaling, i.e. SPS PDCCH indicating a zero size
resource allocation, another option would be to use MAC 15control signaling. Reduction of SPS false

activation WheR fBRNRR £eBes iRkt TRCEOER ISP IR U IR P ARl cerain

probability (false alarm rate), that the user equipment falsely considers a PDCCH destined to itself.
EssentialjPSiRMFEY IRV Hesds i driamainereetaichigrioblranyreeeived FRGGidietidugh the
PDCGH wahiclotande repditddr filvithis duiopr piretdssing GR Ghpasssigrenentshipuptath aegés. aAdE
identifier ( [ j d Hser. I -called, "false alarm” might r..if the two
effects of gﬁé@@%@%ﬁ%ﬁﬁﬁé@ %y t%e Fr)zﬁ'éf %%%é#}eglaéﬁ%agél g%n%m%ﬂwgarﬁcgzéﬁggéé other.
The proba®ffigf énd taseRPpoRRRke IR BHENE PTRSEH fRpR slewelinheeemcecasgisnmentonber the CRC
length, thecafzlpuien tensabiabiiiyoliat arfdRErYiRGRILINGSEag IS GFREaAUEtACPded grorrectly.
With the [ itthe false alarm probability wauld be :05. It should be poted that due to
the introduc |or§ o] eig sééghgra?éalase?ﬂﬁy oF HS(EZ ig% |n‘15?\ré15t‘f“6¥rb%?%lyr§§?cpl5%&?§l—% f’dﬁg}%ic -ANTI)

and 3PS G Reiverd o theTMAQIdeyarartidysenuitesnthis finfqueatioso@roertofiningthece the
probabilitydighi-RMISRLIBref sotipiaatiulOThd MG daIRRFES fbm plsplitAdalbrdgrerded

semi-persisten ?e@ulin DCCH are quite se s will be outlined in the following. Since the
effects areﬁﬁ%ﬁé u P*SE ’ﬁnﬁiswgeé%ﬁ)éi%%?%@ﬁwoossm 16 persistent allocation
critical, the_main focus lies on falsely activated uplink semi-persistent resource allocations. In case the

UE falsely Bt e Soyniibcio Rrysisal srek rESIRERs sagWation: asder andiansrarnt
resource dhiockticizg themontesiveti trRORIDEIC Hostsiame rived wipivi uesburansesitghitlgdt Bagransmits

on PUSC ' i %@gofsa%@ dwyidt int iti r which
subjechJ",?tSs tlr_léeé%ﬁlggzp @%é%%ﬁences. Wit E\%@/{;| p%%a%ﬁ%%‘%&%ﬁs;%%?egﬁén%% %?édbandwidth
of the systERTSAYERRENSES JRSdRICA ST siem (R has oralmare NREINI matiqe i the S8 tdr
ACK/NACkKithithindas ARTNinRyHaspen N 0IRE (gtse positive) semi-persistent uplink resource

allocation. The 10 eNode B is not transmitting any data to the user equipment and the user equipment

will decode the "acknowledgment" for its transmission (ACK/NACK) pretty random. When a NACK is
received u§3F’g?ﬂﬁbﬂﬁﬁPb %?M‘H%ﬁg%nous non-adaptive retransmission. When ACK is received

user equipment is suspended until the next SPS occasion, and the MAC may assume the transport

block has he@nesyennmskuliid epaivedrndcieantsg dRaldBauphipnedly Biseadalkassceansequence
of a fzése activation of a semj-per |sttent reso,urc%ﬁglllocatlon or. th&u%né?a talk spugt Canlff\? lost
compidtely SFHSHRT 8B Al TR AR b HIF VBIRE LY AR didtn? S9! SBADRREN of a
semi-persitteXEEEBowhrratbe atizni fenuinmepls ke rskitansedceiss thgitnspacifen EeRdITHe System. 20
Given the aQuRHy FRESRHENEERIE ihEesHeDIS tansBtierNtl icikaswiteRYiageding pilpise

semi-persistent schqd%r_mﬂﬁtivation . One means to lower the false alarm rate to an acceptable level
|

is to use a®HIEMITR beposraled W ans-FPERE- THEe AgtHSEF tREYRIE ettty Rbe
virtually exmatdbingd\CsBiNY dae dierati&ribenPRO(SY tcostent obrieetly DIGC thiieltRGhahack ot useful

for se@i-peKsR i FRaGiHH 8O ASEYIQlgnaling 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 aliocation (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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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 usefulygha fpssesmponding PDCCH fields could be used in order to fhg ASisiaRg<he virtual CRC
length. One further example is the NDI field. As alggady mentioned the NDI bit should ge settoOona
PDCCH for semi- 30 persistent scheduling activation. The false alarm rate could be further reduced by
restricting@RERBERY B2 APRRIRNBSISIErb OaRiR FrATPREHatRI SesonTep aliasationschba g iiictivation.
17 As meiditr PBIISI ressarsepeosininat AR wWigrnssidrecarel easedisrigasiansyhseans of an
PDCCH simj jvation. 0 e, u r. SPS efficiently, it's desirable that
resourcesg(?gﬁ %%r%%a%gac?glﬁ ’qaék:ﬁydﬁgﬁggénaée? $n ’olg‘i)%/vé%eea{rj:%w&r se%éph(ﬁ{rﬁeﬁ%(gtseﬁcﬁ% persistent

allocation Ae#f5§ $HcdEBACARA SYolupd dinvesir\Tairestriat Radip/Agorss hetwerk (HedERMN}HOdS ends.
Theredore Gvehamibberipaseel Stadabareasecsyisiensispneeuingresanisreerse fe SEHRRC

configuratj, , S. PERIOD, remaigs in place unji e RRC signaling. The e PDCCH
is used for%r\]ﬁbgl cieht ee§sp)%c%r'g esaréaj%aed' cti75tioh Tiif#g-)pi@/%?éﬁct%&g&aLﬁﬁb‘r%ﬁg‘gggsibiliw
would be sevtainl spesificption sidelertee BiingvarsioatiGRth Juner@8ife resturaeadbteatain. A
zero-size RiecAMRN WOMbROHRSRRRMLIRAJE PRISFFYIRFSIRROT O physical resource blocks (RB)

which would effectively deactivate the semi-persistent resource allocation. This solution requires that a

PDCCH ' i li [ SSi ent. is able to indicate "ORBS" as one
possible ?g%%?%e% ﬁéglgé){ll I%tég%[%%g’s@ﬁ‘(@?t |§g(|}§ r%t sf)gﬁég%%dvﬁﬁ%nﬁwS%B%ﬂs?g'r?n%?s%dgurﬁ@gd on in the
3GPH} a rieworBvasHiy Viribd ey €9 msiatwdeificeacketds agne BrstRIdbsi gadesdiking for PDSCH

ahnd PUSQka:EbLﬁtWWH&ié:]@weﬁ!ﬂbaéiﬂ?&m CUOEG | fé@rr]uBnﬂIPBywsﬂéam' C'i ;;%A&Q@ayséﬁ%éacti?n in
the user equipi S, as t sic er wauld, further need.to pe adapted tq inform the MAC layer
o the dede S RLE B e 2 T e L B e e o a8 AT e, VR o
Embodimdaeketsthdnn@enatH, premdresisistariasthedvinge dstivanaticiakdati-servisesniwitsoarce

allocation pieRiictalbl& RAIN BBRAVOR Gl @dniing M 2B paSRei A NGRS Eabiaiidto-MAC layer
interface and/or preferably no changes to the PDCCH formats agreed by the 3GPP. According to a

firet agpect AL edn wiigRe M iRd MEANISCkAIMSERAEHB" fleacLiiaana SR Sale lagpouce
allocation in an LTE-based mobile communication system, wherein a user equipment performs the
steps of: rBlRFAEY IRSQHESHIOF ARdRial HaRsiRRRIERS eisteRilYsif AR hEckediding) jadNew Data
Indicator dred #DOCHadh andaaRNTigrasenadial], end deacitatingéhe-persisraksisisaireesource

I on._j Indi It ; ol |
allocation, Jidheen A, oy b Mg Rien 409 caring seheme el akie paniro

signalling signal a predetermined combination _ ; iIcator value and a modulation and
coding schBfHRitiadres Mogedhrmvy{RT e 15 R SpERe SRS FReaiTER aafigasd, SRk lddeRa method
for deactivesineph sleanhpesistativre svdradeslAoatisemprR Qe R0 VR OIREE iR IR 41DR-heseskmobile

communicliRtSIaTini Rigktd NRrR S, Rer alp i, lRs Shige R HNLIRL P S Rgy IPmen!

control signalling comprising a New Data Indicat a modulation an Ing scheme field including
a predeterfiPriE@BENHPRTbANE &8 AR Mia 9 RHidaH JEansBiregaive RAGHEINENE dbeisgBcheme
index that geeastemgdbeusesRspagnent 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 equipPBriJRHEERAIOMALE HimPBENBRIN IS JERY [CASN BIRRCASEREIINY ARk aspect of the
invention, there is proyided a u§§é alﬁ,oment for use |n an LTE-based mobile Communication system
lg%'gﬁoﬂ'%cg ' § |

comising"a R&E 2c8hils ANt Alosisa syt AdhniRgdifat is
including adgeurdeafantricRBIC reigaatingl Ulatorctivaticodihg peinsatenfialibcationaaprbaéststhg unit for
deactivating By BERic fRoHyERARalnn<Ihe MAYR D IRACAIRLABR L g agytation and

coding scheme field of the control signalling signal a predetermined combination of a New Data
Indicator vARIE BRGH HERRIIAGHGTSEBUIRG SERIEShRIMINA dE Actiae. 418 LiAr Lptemshithe
invention, thidresstiprasdegherdisiant Bedautise afiogatiol- duasedingabithantinioicBRE BYXIOH
comp@sing., a,5cbed i h W'L%me ' i IS} New
Data%rrb;sdic%gglrr§ an§ éwggéﬂtﬁ%rga%ﬂ cgélllﬁ]é ﬁ;%%?e%g e |n§bg?§gqrgép$g§§#eé}r%?ﬁ1%§?o@n%r}gtion of a
New Data $RBieat&ngRIOwR s RIAEGR MR AR deemirf Retiadieitdex that is causing the user
equipment to deactivate the semi-persistent resource allocation, and a transmitter for transmitting said
control sigitalfirdevisoa distinalishad dunanic: BRGGH uitamerat BRESEDywhitis cathigatesr soiipment to
deactivategbrisain-Rasdiy, R olse e e @Na 'SP A 40ch IBHCSReS [RbIS kRN, there is
provided 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 in an
LTEbased mobile communication system, by: receiving via a control channel from a Node B control
signalling that is including a New Daggggqﬁﬁqjqrgaﬂql@ﬁwgﬂy@i%)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 signal a 17b predetermined combination of a New Data

Indicator value and a modulation and coding scheme index. According to a sixth aspect of the
invventinn there ic nrovided a comniiter readabhle meditim ctorina incetriictinne that when aveciited by a



coding scheme field, and a specific combination of the New Data Indicator value and a modulation and
coding scheme index signalled within the modulation and coding scheme field is defined to indicate the
deactivation @fghg sRmirRersistent resource allocation. According to a segaRghaigshiasig,embodiment
of the invention, the semi-persistent resource allogation is configured by RRC signaling. The RRC
signaling is indicating a special transport block size to the user equipment that, when indicated in a
resource é§sﬁ@‘FRﬁ8ﬁ?%rﬁ%§“§ﬁ%i$@rs@&ﬁe§o§P¢% afbvatieh 95%y§c‘é‘laé5ﬂ’f’ro‘l"ﬁhaﬁ'?ﬁel, is
commandiggittienab iieadityiwhizht kidanetioaivilg ktehiepetsi sl 8PS ORNT Ialteratize. Fkebove
aspects oidbe ivaiiPR dnadiuBRecLing usSheRURmPRIBRAT PUARSRNGE Hacte aadifo of
resource assignments (grants) and to theréfore also not impact the interface between Physical layer
and MAC laypisaygaiesavimnaatifperiic.the. Sarirusaieaviemesh catiavied iy saeependsientnt is
related to admedDmshier MeastbplinpigurresPPE-RNENt resource allocation in an LTE-based mobile
communication system. The user equipment (a mobile terminal in the 3GPP terminology) is receiving

ol siona itiogn . : ; o
T comral Sk  8ect %&%ﬁ%@iﬁ%ﬁ%‘%&? R S e
station in &9 PR REGEe tharyprRad wib stredhgiERGEd M e field of
the controlssignpliagiattioaisoarpscdssrymmant] com bapationt obveflevematrisigisatosoriugliagd a

modulation_and.coding.s e i e quipment is deactivating the semi-persistent resource
location T, Sreraaeny, Spae G HhC R AR NN ST R e
eNod¥B gehSiareietbpiiynamictbiphibrit eont@lengrimegllesatiansing a New Data Indicator and a
modulation and coding scheme field. The New Data Indicator and the modulation and coding scheme
field includ8imilarctbeteenantvd tcondiinandpatistbieveddatulingichio ebaideBaaid@ candidatitiraend coding
scheme indgx Hhat S {enFAURBIMY SPAEIURNEREIISRENAIBINE SEMIMALIAANLERSAHIRG

allocation. The eNode B transmits the control signalling via a control channel to the user equipment to
thereby caf&@IReAYSR AgURsHHINAEYH3re PRI VUl ibs 1R uaen PREGH &loanlrabR: ﬁ@@ording to a
further em POXBDEhOHID W eetio sz eepoadai antfosatidrc aanbihatioptiohthe Mg weDatasa dizedor value
and the m%@H{?&i%ﬁbﬁQ% oding scheme index is the New Data Indicator value being O (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
modulationfeddcivo? SHBJa/Ee ZeETIRP2009/005831 19 coding scheme field are reused that are
commonly not used for a resource assignment to activate or reactivate the semi-persistent resource
allocation. Wihen alierosév equiinenn arinabtbaey PN tHEr pagsigifhiamns ctiteran hinativaysf ahe New

Data Indic | . ' d i eme.] ' jcator value
peing 1 (e B B Bl e e
indicating &¢riRSAJR stk Essentialive sibations makpesHarResribe MRE theekrsia K ize of the
initialacansyissiritoéibe thalegHntibie PROAPLY eonhadidedtidhaiifieedduanapat! dockrigze for the

SmssinRcé ; dfiesns
alocation TOSeLm ey B e AEE 88 e R e R e e,

the controlSSiciadlfthgfaseraterre dmght oo fib eHao efieetk &l UANSEYSAINT PESESyPRYEES e user
equipmentifey iggititraias iandanelliDasacacviemieloéadt Gther STRY-PRISIEBRE s@wasRllocation.
This feature is.not only pr g the content of. th rol signalling but also s addressing the
control sigr?gﬁfﬁ‘éetc??ﬁé%é) tolse[:)st‘tl{r}gg l‘%@?gqﬁj%ﬂm{gﬁé%ﬁ?}%"@gﬁ?‘nepcg g ?ﬁi-peer%ﬂg!ﬁn& 'e%&ing, as
descrdBed jsraglothepreirabiita doel @irfgie-amiastece meeraatcia efraneausbhiencdedecstrestly field of the

cqntr?ll_ signgdinthé enriheisdededos ﬁ%(l'j @%_mﬁﬁﬂtﬁgﬁaﬁmty%ﬁﬁé’al@@ml g ﬁé@jﬂdemzmotﬁfell |
signalling as a semi-persjstent resource deactivation indicatio is gllows to lower the 20 false alarm
e 23 Wil DS, A AR R T TP LA TR IR BH M AEHE CABBAY WO Sverton
employed fXpdR (dyndrmisr Sigtbhi Y et @RS IRI2G ST s (BP G hirkNHY dves inhaenmedatation and
coding schege fielglgmdicates 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
mforrgatlorb;[ qﬁé’?ﬁéteafé%@eme'spgoet?aﬁwt'%ht 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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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-persistgph Kaspsiae@llocation for the downlink, in case a second 30pesgpssnainrgsnodulation
and coding scheme index of said subset is indicated in the modulation and coding scheme field, and
WO 2010/G34470P CIER2A09/008A34, 20,45l R SSLeny epgkuge SURRALGN g fRe.danink and a
persistent resource allocation for the uplink, In case a third pretletermined modulation and coding
scheme irrgssigieRiiessumsealiogatindied in the modulation and coding scheme field. In a different
embodiment of the invention said control signalling is downlink control 5 signalling from the eNode B
used for sghesiding QfEtitageinidtactsmiSHEnsL PHCCohtie. signplimgrasdunhesagsighireeptdoletermined

ula " . &) y Uit A
ik By & oo R R L T e S G TS g e fegen for e
semi-PersfeensequsntiyddE dransmity RNJYLSHH usinsusemBcENSRRNBgpRERNGRhRARIMS NIk

schedulingolfteiied €Q88 posignelfnsionbichnsubisfiesne éNcasdBHioR mehereaauzodiment of the

invention, recepti e control signalling,is acknpwled by the user equipment b
transmittin%a%’np,&ogp%g&%gég 8 {H%‘%?\n}% ae#é]'gfﬁ] %%pagssvf B@tg i%ﬁ%&%‘%’ag%“&ee*‘ﬁ‘egﬁﬁ?%%'\éo‘? control
signalling, Allbeatiors finld iicangleronlni usss @sitirmaikrie upoline éon HCKDREH I IbeKocHvs increases
the reliabiliy EASHHIRS S RETGiENbERRRUICSdRiGRASisIEHalaMhK HtrRO Idissknewledgment
is applicable to the downlink scheduling related control SI%’]PB.”II’]%I thl{ffﬁ”owmrg the acknow|edgment

ford %nliﬁk\lggﬁ@dﬁliﬂﬁt FEASRRIBA RS s‘?@?‘?aff?n&%é’%él? R tp‘T’lH aigaﬂoﬁ%@gﬁﬂ-ﬂg sistent
resource rdésade .t Sacietwigdaroordirigrtdsanankaizsiob dARSINAT I eoietiz rEDActMER@TdMprises 20
signalling fiamKhe rebladisiBider  BEURREAPERTIRTY 2R\REHrJRGESAGR- R rairmanngsigdicity of the

semi-persistent resource allocation and a range, of allowable transport block sizes that can be
configured/Bje8 At RRSIVRS YRR ARIPMEA IS SLRRIIGRA b e &8s GbmaReasiomvaPRtion of this
embodimetht MalAREByrasssageartamspulidates HiR@enfcuredssfuby teeeMédR g aemxiedsed for
down}'glkt Qﬁguﬁﬂ%%o 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-persigtent [,e@ource allocation of a us raquli:?emgg Linan, Lg -basseq‘megggé?e%?rp&gﬂ}cgtion
system ac 8?(%{;3 § thie s?e&&ﬁ‘&%’s”ﬁé‘&?of’ h& ifvantion. 1A this Methd the ser equipmenfreceives a
ARC messiligeationfitgnrthg tidinderai-{adsistrhcass bariesBoemeteiebynosrratialyasienpeatrimesort block
size that wigmdgliaiahineeBtiAlisignadiitoreatedde HiavamirRe 8IS pRraLnR Alesadan is
causing the user equipment to deactivate the semi-persjstent resqurce atllocation. Moreover, the user
equipmenﬁ‘?F&l!%R?fﬁ'g‘%]SHR!S'F%@%%@"?@?&%???&E‘EG gﬁﬁpﬁgﬁsolgﬁeenﬂ%%nmce allocation from an

WO 2010/031470PCT/EP2009/005831 21 eNode B. The control signalling is yielding a transport block
size R th&ENsm it BERER CRISSIHIN D HB SIESTRRIG o SisfipARM RIS RAG RS AYRFRISHITDR rsistent
resource afipragosenhitbertisrspcshaiogingizetivatioate imetintcansttolcignatie gavatales thastransport

block size jpdigated e RRF iE&S589% “Virtual CRC” in order 1o 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 aiready mentioned the NDI bit shouid 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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5In a variation of this embodiment the control signalling is comprising a resource allocation field value
that is indicating the number of resource blocks allogated to the user equipment and a modulation and
coding scheme index that is indicating a modulation and coding scheme, the user equipment is further
determining the transport block size yielded by the control signalling based on the respurcefill ocation

field valué*60 BERIPREH ARG 0P aRE CRRTILERL RENAARING, EIOHER  FRISET Sht 9 R RBhtion,
the operatigsnat a1 aNGEECE H siptiidanaa \Sits thetiebtiva-meplideetb akes thtivesoetheddoSPS

deactivati i-persist llocation of ' £ TE-b i
commumi IS AR EARIE e TerR ES R o Ermie e A ol et SER IO
for 15 configumieanthefsemiigersisass m‘gmiatbﬂaﬁiﬂnnﬁ%e Am@gneiwagia ;'vsﬁimdis:dtimyaettrapspprt
block S'Zef6*ﬂ83v‘é’!§‘%’§(j>§eﬂé’~%%ﬁ>édﬂ8ﬂw&9E;;F%J"Q%ﬁ%@%&@d@%ﬁ&@'ﬁ%r‘%ﬁﬁ?é‘_‘itrgﬁBHf&%é"W&%HO” is

causing the user equipment to deactivate the semi-persistent resource allocation. Furthermore, the

eNode B deaterhtassentitesrsigiestisgheshtinptsesruteanigiensatant rid URECatoriooraing. yieltling
the transpeg ipeekSize iaRispedPyRal! dRiRALanRFBCRINT YRS thR«enire! Poodlingto the

user equipment to thereby cause the user equipment to deactivate the semi-persistent resource
allocation Us¢4 for@relicisBhsreitbiaitasa/drRriiMAlioRRe! AREREREERRREREE%AL NG iodicity of the
semi-persistent resource allocation and a range of allowable transport block sizes that can be used for
the activatibre gfcssihilipeveistien s cleadinng. damivaniastem tise RROIRS activatige withld additwrally
indicate HARQ info jon on,the HA 0 link,t issi i he
cem pors S B e e e R e
invention, foysipihkesawiose instsnit B AvhiGD, wruld ceilieaive Mndecsdivijes dhensefidiBeassipigohting
one of plufgk pedetarauiiRth NG SoARiIBRG IR @Ré‘reémb/(?@hsl%{é%fsfég‘e?ﬁ@edﬁﬁmﬁmﬁes is
n

used to jointly encode modulation scheme, transport block size and redundancy version for an uplink

data transtARSYEIE \ASHINRSEmdniAl!h dR e dica it c O RPN ca8e ¥y BIRRIBIRI4REYWERIGIPRY an
uplink datalkRBEBHSSRte AAiLCHdRPERYbIeNdaVING k BETTH espintastRreedWing the BaeFation
and coding scheme field is indicating one of plural predetermined indices, ywherein a nop-, subset
of the predEtir MG P BRULATE] 1505 AT ESOERibDIARSAER R AP S RGO DYoLk Be for
a downlinlPD&Gimisstb P UBSIGH eTaiseddydheousaree qigomiemt ewiifeattteore el ity sindit ésyardassed to
encode on| A%T%ﬁ&l"’}ﬂfe@a%%%“?ﬁ éa}t%’r"ve”%};‘g%é{éﬂém}f'ss'ﬁ?% thgigéﬁ A SHRCRH A N fhe
invention, the control channel'is a PDCCH and/or the control signalling'is comprised Is a resource
assignmet tbehadapded cfgipimionn RbehbtAforéyemisodithentesttivatione odotherseicorikiséento the
apparatusgs gl EQRLES Jeadable media for performing the above method for deactivating a
semi-persistent resource allocation described herein. In this connection, another embodiment of the
invention is providing a r i t for use in an LTE-based mobile communication system that is
comprisin&gméﬁgrQﬁmm@gﬁ'ﬁ&ntrol channel from an eNode B control signalling that is
including a New Data Indicator and a modulation and coding scheme field, and a processing unit for

deactiva“%Bs?ﬁggﬁgg%ﬁimsnihmmep?Akﬂaetig%léénsm@ﬂ' RriadadirainiPachniperiiatian and

coding scheme the control si nalllg? signal a predetermined combination of a New Data
8

Indicator vesRUER dlacationiorrak ik sYHEEcHahs inabreTuEng epiorhas8sRliy the Huyaies!
embodimegés-iglMad IRt aledsc idsedrrdplFnBaseshibis srPDOTCARRMaYSgRebEt is
comprisinm scheduler for generating for the user equipment control signalling comprising a New Data
Indicator ation 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
deactivateAbeosding- pemsivtrspsoucddhall suatidionathiesetisryoniteda matbodtiigleativainmp

signalling ¥§nﬂ-88%fé%laﬁi?%@81&8&“%%%3589“{R”%%”_Wéﬂ@f‘-égébf GALBAdNENLARIRSAC L o,

deactivate the semi-persistent resource allocation. Likewise, the invention according to another
embodimetbaseing nsafeendrmasthpatterraadad stensdinTetsiiRpindd @caenEehaharst BRBtdted by

a processQdicA ! 3@h a8 NGRIMFR YRSt REIHERUARUIPNEW DigastRi® R SeMERABUISIBNbREaRY CE
allocation in an LIE-based mobile communication system, b ,receivin%ovia a contro] channel from an

eNode B &8 Stheis Jeitas hlrAsipNghrraR G iRt UHESPHIGA AR5 IR LR e heme
field, and drastivaitrgoihanskeiné pessisietidnesnlicediajanatianeifitie dichelpistisidicaialiagditveal

modulatloré %pgd% edrlrrzll %ﬁhgorpneofhea! so%f g?% %?é‘\}rrgaﬁégpnac!gg]ﬂor value and a modulation and coding

scheme index.



WO 2010/031470PCT/EP2009/005831 23 signal a predetermined combination of a New Data
Indicator value and a modulation and coding schemgandex. Another embodiment of the invention is
providing a computer readable medium storing instructions that when executed by a processor of an
eNode B, cause the eNode B to 5 deactivate a semi-persistent resource allocation of a ysey equipment
by generafifEPrEiNGe!sar 886RAHeABRBRtr A sitiRallG i britiitFa ReRIPYAtE n&cﬁgﬂ?ﬁhi&
modulatiogere\veerina sehepe daltbinclesingor pIRdatmioes asen@qalioneolt inNawL DEtadreitator
value and a modulation and,coding scheme index that,is causing the .user,equipment to deactivate the
semi-pers@@ﬁ?rggmw'gﬂggatﬁﬁtg% %ﬁrs?mtﬁn Osda?décgr?trrﬂ) o] éﬁgengfﬁ% \%{2 gecngﬁ?ﬁé)q r?gﬁnel to
the user egjeipisEmedoitnesabyadisiesipealisey comipinmg oNpadiatadnticalomane aigtedu'aivurce
allocation, e R RROhUIRLR IR0 IpIRRA QAN RERRACASPRELP I IRelign and a

user equipmen orduse in an -base J e communlcatlon _system‘, comprising a receiver for
receiving 3aMRGndeadngdudatitiy @ndgcadiot Epkesistdnfers thaddareausig 418 HapTSARIBERY 0

transport ogkisige tha'subppdidicaiad s GarE iRienpling falaiackiittiegeani-BersisieRjramRYrce

allocation is causm% the user equipment to deactivate the semi-persistent resource allocation. The

receiver ofithé@ (RXHE AR ifoati itelogedeme olrrdNerghYIfRY 56145 S8R S UIREaT si8tent

resource Yifatakiiresamepadrnietrircthaieastal signalling is yielding a transport block 20
size for the semi-persistent resource allocation. Furthermore, the user equipment comprises a

processing unit for deactivating the,semi-persi r rce ion, | [ze
indicated intHE c'gﬂ?tr%last}lrd'rﬁélﬁ% er%%%méji%\zéﬁﬁﬁ’p%%t?gl(%:E?s%g@%}tréodgcgt%g%rér ﬂ%ﬁﬁ{é*ynﬁggﬂée Ina
variation, e lcbitbaissid mativite isoompriation resdencantuzion: firleeoaiver et I8CRVIRaI¥RIf the

number ofdiGan ERaAREKRAPEARII ENEIRRT SR AR RAGIRYeNNA] sRinthardsie

index that Is indicating a modulation and coding scheme, and the user equipment's processing unit is

further adapet@ B edwation 88 CadRGpEFhBIBEK EIe INTJBPHCERSESNHBI JRndRif 1alRY BF the

resource algratienfieldvaldgapd HiRcaneHlafianaNtRODaG: SedemRINgeX. B8 Annibrtiembadiment
of the invention is related to an eNode B for use in En LIE-bgfed mz})i&e cammunication,s ste{’nEi
§ a

comprisinGftPensehR@erdrtr AL ANRiFG T RRYINRILAG K198 AsRISSGIR LGP SPLRARgHAR S

semi-persigtanDgsongicaadocaliznamhansiodiiatdR Gmiessiog sshedieatnga transport block size that
when yielded by control signalling WO 2010/031470PCT/EP2009/005831 24 related to the

semi-persi E%%?&ﬁﬁgowcae %'m%gﬁé%@avﬁ%egsmww SINBTEPISOIGSAGH YRS REHsBaFSistent

resource allocatiort; a sche r for generating control signalling related to the semi-persistent

resource dibERAsARAOFlSRTIRG HaRto AYSIEEk SHPBRHaIRA eI editeA far 9rastaling fydihe
transmittet, fQt; RN HHEING S 6PEEALRTIEGHPEsIAGRENISR! At DHaRRitEy HivresausGdhenger

equipment to deactivate the semi-persistent resource,allacati%ﬁ}._ Ina fur%]er ﬁnbogifnggnt he 'égvention

is providinGC8 B8NP fe HBlh I8 HHslinen A RIRAGTERTRH o RRBRMIRLREN U B UIERY plr'?) 58%r of a

user equipyaRi sAYSERIUBRIbN and coding scheme index that is causing the user equipment to
deactivate the semi-persistent resource allocation, and a transmitter for 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.

According to a fifth aspect of the invention, there is provided 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 in an LTE-
based mobile communication system, by: 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 deactivating the semi-persistent resource allocation, if the New Data
Indicator and the modulation and coding scheme field of the contro! signalling signal a



equipment to deactivate a semi-persistent resource allocation in an LTE-based mobile 10
communication system, by receiving a ARC messagmconfiguring 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 afBdatRsMInessomyinaiaaIdighNaNaladnicater @lg sodREmduator-andiseding from
an eNodegBhavhehaidex5 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 ip the control signallin s,fhe. t block size indi [ e.lna
variation o %ﬁ?srée;"r]ﬁbg%i?n%ﬁ%ulh%sg%aﬁtf&?stlé%a nﬁ%’?@%@ﬂb‘?ﬁgn’g jﬂ%%@% :cg(eja Z%H;ﬁgﬁaéﬁﬁ)ggﬁcjﬁ@alue
that is indivatingrirssaning estofctsgsutbet bidsies exerdtt by theipsessgtiphteNedada pasaaltipn and

coding scheme Bdex Jagtizdicaing A sadulationaand cedinmheshiemes and e cRmpHishTeadable

medium is further storing instructions that when executed by the processor of the user equipment

cause sarfeneraiie fAELS e ARPYSTBINGEBIR! SIaRRING, cOR R NS B NRWIRRD TRt frd
resource 354a6RlRA Beld Yaliiegrsshinday atinnand £ ek aehamnalivdmbifdhestemberiment

is related to a computer readable medium storing instryctions that when executed bgﬁ rocessor of an

eNode B, CaRNHEANAHE ISIRABUCNAN SANISRTS RN B T e Fhment
by transmifnpaéiR omisstigatio tihe sseri-peudistent fesamégalivcatitn semi-persistetingesaidce

allocation,wf}erf:in the RRC. 30 mes ape iS indict%tipt%au é@n ! E'Sr?hsi%ﬁe %%V@é%@é’iﬁfg%@é}y

or
.chox] roif sian Eig\g vaﬁ a_controPchann 1 % é llt%
control sighalling related to the semi-persistent resource allocation IS causing user equipment to

deactivatestheépseenit pedsstdivate dberseralipessisieny cesoureryalimeabbsignalling related to the
semi-persistent resource allocation and yielding the transport block size indicated by WO

2010/03147QP R RSN ARIRS ke s Ao Rssadstingd SrRRAITEDE tHOE Gilire) Sgnaling to the

user equipment to thereby cause_ the user equipment to‘deaggiva e the semi-persistent reSQU{%}é
din

allocation "BRfEF BES CRIBPRINSRE T FRS QS Rtecatipnn PR RERFY NG iH0ENTE M [PHELR
more detaibiibieteremeedtoiantached Egliprramaior dravtings wiirddaretsazine sperglang detate in the

figures are marked wjth the same referen umerals. Fig. 1shows. X lar, hig%l vel .

architectufé W‘E%fé'ﬁlﬁ']ffﬁss%rt%%, nga%@ﬁ Wb aﬁez@?é I%‘tryS Bsgr%[i]e(\%/\(/)(ﬁ)&‘lfﬁecgi'] A%\’Peéfq h'{'é‘ high

level 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

moduiation and



architecture of a 3GPP LTE system in Fig. 1, 10 Fig. 3shows an exemplary allocation of radio
resources of an OFDM channel in localized transmiggion mode, Fig. 4shows an exemplary allocation
of radio resources of an OFDM channel in distributed transmission mode, Fig. 5shows an exemplary
format of a resource assignment message (PDCCH) 15for allocating uplink resources to a mobile
terminal, Eigdifghsnhsrar éxkinphat\asigesalfigqomobdthiientaf dbevidang Ratapidicatanivaieesistda

resource ﬁg@@ﬁ%&%ﬁﬁ%ﬂgé@ﬁ&%ﬁim@w&&,@u@ew;ﬁwﬁ@%ﬁcﬁﬁs%ﬂi%%&%aiﬁg%m?ﬁx

embodiment of the invention, Fig. 7 and 8 show different exemplary signaling procedure for
deactivatifig'drisujsifineddedndisrissibrreactivation afidtassmsesieialeat JssPLreIRGIRTE) and an

eNode B according to exemplary embodiments of the invention, Fig. 9 and 10 show flow charts of the
basic opevatimordinthéoPhysemindyettemtitjivendnimtiinertapértbatiipuirdion e theyspmenetsisienting to
exemplary matsRidhe Dvarinad i Rize aRRaRRETALORRRMERASIAETY 25sea8RY R0, Fig.
11shows a%(?v?/%%;%t of tr?({:-&gags%:yﬁ‘gratio?lo@ the Phgé}g‘i%zyml%Ja\él er enti%?t]ﬁg‘?/lACEﬁgyer entitﬁgnd the
ARC entitgRE @l SRR RGBS dth NS YRRD 9@&@}6@9&%@@1”)@‘2&5&9@&%& 96 &5 HStary
embodimesysigitienirfeentiosémieniizats fede aatvaitenatib setivrpensistphysichedulitrg) ahdrfrigl, 12 and

13 show exemplary. ARC m formats for figuri = ' ulj rding to
exemplany SIS b e FERL RCURan e e e B ST RS TR e
following paragraphs will describe various embodiments of the invention. For exemplary purposes
only, most'&etrabensh asRsetts Afrdnsutiedtione ARidtPlo 'IRPaS ol0Ed HEB M ARHRBES sYeRIAToN
according éericEmigctirsedinaihg beoksioaldaskgimmersectparabpwnd do therefore also not

impact the interface between Physical layer and MAC layer as presently defined by the
3GPP.

The invention according to one embodiment is related to a method for deactivating a
semi-persistent resource allocation in an LTE-based mobile communication system. The
user equipment (a mobile terminal in the 3GPP terminology) is receiving control
signalling that is including a New Data indicator and a modulation and coding scheme
field. The control signalling is received via a control channel (such as the PDCCH) from
an eNode B (a base station in an LTE system). If the New Data Indicator and the
modulation and coding scheme field of the control signalling indicate a predetermined
combination of a New Data Indicator value and a modulation and coding scheme index,
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
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 aliocation.

According to a further embodiment of the invention, the predetermined combination of
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



100ne aspect of the invention is to use (existing) physical control channel signaling related to a
semi-persistent scheduling for deactivating the semi-persistent resource allocation to a user equipment
(or in other wRsisoigleashag the grant for the semi-persistent resource allogadigphiiy aRlising a special
combination of control channel signaling values aga deactivation command for the semi-persistent
resource allocation. More specifically, the 15 physical control channel signaling may be a resource
assignmeRPAING:SENRMA d'eld Arg ErdRad 1bak 850 cAMNBEk:BA HERIJSUATRRRINCE AP YRR ate or
reallocatettesitiveteanneer tiodfechsssrmbpipsinahfosdberse aliepatiistent resource allocation. The
control signaling, respectively the resource assignment information is assumed to contain a New Data

Indicator 3G R eI BALFAEHD BRGNS, MepRidalermmat aiRbiRklR Pthieehata

Indicator value and a modulation and COdlf@-g scheme chex, which is signalled within the modulation

and codin§ T NAE31elgVAUgeARR NS MAarlatiR-andafedinthsbeme Lanx JertheiRYeDsthce
allocadion (mﬂidmtpthaluedndMgde(im&saﬁqga\nie@uamim gfsaqumaacl(gr)agn):lfﬂrghmﬂelaiimersistent
resource alloeagny SGRANYNGHIE FRAETHS 'Hh%{éb%t%@",&% W% ’tﬁesﬁégFBSt[ﬁﬂé?ﬁe%I@gﬁﬁpléme

allocation in 25 an ClE-based mobile communication system is deactivated b B generating
special coftfsreR NG itferRRetoRIesy Siefeiuthe HulialHaBsthirsionctisthecdatamihihitat is
containingexepmpiinic mmbedivenmpitaliaitiefeniN @anopda |BibcRIGIZéa e anel fetnatiadiinenard coding
scheme in I$ 1o ipme vate .t I-persistent resoyrce
alocation e e LR R LT e e S R SIS i i
receitfhg FR1ESHIG SAEHREIRFIAR reRaIbEeAlP¢RtRR isdeaetivales.user equipment detects the control
signalling information to contain a predetermined combination of a New Data Indicator value and a
modulationn Wiorke1 e/0BaditeRC HEPR109/60688aE aredectetirhy scB&Gdiamithattisemesiedquipment

s deactivajify hecaemiaRergisie s ihachice Gapaion I RisareAliP IR U IR st Ryl define

the predetermined combination (or combinations! of a New Data Indicator value and a modulation and

coding scHEIREFHGRS IATH-RAISS!POISESBYIRS 5 RIS fORHER IR MoF Y R7ORYRIBR - which
can be a_lsoorﬁ&ntreﬂ ttn}eamaimlssigpaﬁimgIdaa_se;lsqmmwadidmseimg(ampéent@ aignjmiagdn gl coding
schenae ingelyNREPSUUiEMBRF ISR RE iSidngiFatngenn-sarmier: Nosksting, aledbe-piaw Data
Indicator is indicating an activation of semi-persistent scheduling 1.e. is set to 0. As no initial data
transmissiBIFYHIEN& R eceived properly without having 10 knowledge of the transport block size, a

modulation and coding scheme index indicating no transport block size is typically unused for a
resource aRergriinenterarabeigamiedimesd refethinkgmisamabéaesitonestitiddafirtbeasandt therefore

be used agigrgBayFeneIRa TNE8EBI A St 1BOANSIcRERSHRINMIIVA08) To1VsRiatRGeSANesntRIpase
command for a Femi;é)ersistent 15 resource alloc ti%J Is,to indjcate a an%ﬁ in the éransp%rt block

size for a r& %?isl?ﬁsa i6h 5 A BEHE é‘}sri%?ngﬁ/es A er"é‘b° (e 'B%&%t, wWhi %’%é‘b %‘?’aﬁﬁ} %plicable
to scéParidalserirenHER@SWilbpeeKplamed helewfinckhwitgnitetad. used. In order to allow soft combining
of different transmissions of a data packet, their transport block size needs to be constant throughout
the transmissarmothbtherdlbddipacketie ecdacépe ofitiakirmventionids 2theluysall tetisnstiissemnis). It a
change in p izels s e ISSionj.e r I Ion in terms
o the U S B A B T e Sl
scheme in8eheRedigingirrigscine of Rhsplomestylation and reding seipmmipicesuft mher i this
combinatiessitiee Mew thata indicateevatust heisgthreadhtiiceehaagingiceaa srotidpigsirsbiecio instruct

a25 actstg)éi%Qo%g}ﬁ)ggmgpr{%@%guqéﬁﬁm%g%%gﬁﬁééion. The two alternative implementations

described above may however have'o a nr%source 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-persisteft TEIRTS SR ESRVER ARFALADL'LO MG HRIRY: 0 B3 A lSh PERRISATINER would
overcome sudhqgsiitiatical B¢ dragiigh skhene dddex ilesaild Ghgntis ingicated unetfer modfidaiiong the
semi-persisteghmﬁgeseﬁgﬁ@tmd’ln 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 ?em"P?rshsteégnﬁﬁﬁg%gfeﬁ{'(?Fe%%%?cles CRBARER NG CE SRS 1o Seactvalg 0%
semi-persistent resource allocation.

30 predetermined modulation and coding scheme index of said subset is indicated in the

modulation and coding scheme field, and
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WO 2010/031470PCT/EP2009/005831 28 Hence, when signaling a resource assignment indicating
this specifically designated transport block size (i.e. the number of resource blocks allocated for the
transmissionwpecH@ing s the resource allocation field of the resource assjgrmes@Resgae modulation
and coding scheme index thereof is resulting in thg specially designated transport block 5 size), the
user equipment may still. yse the resource assignment for transmission/reception and will further
deactvate thé ST PRFEREI(Pa0HiR 8 0raNaT R i R o A B S PEE B SR . o
potential dravafiacktiohtfistbelutitimkirinctaapartbod predeiegnairmakoiatozmidi reatibeodinf eddemdData
Indicator valug g mony iispagthaediad PR GBISIM PR Linankiioe, would require

ot

changes to 10the ARC control signalling specification. Nevertheless, solutions discussed above
do not impact the. user equipment's operation concerning the handling, of resource assignments
(grants) a%rc‘i aolat% F%%r C}r;%glw&rlﬁmo‘f;&et%vw(ﬁ?%@g eﬁﬁggﬂ? ma'fie QKA T‘Ag?ér as
presehtly gighadingjrene the PRods Rasethéodiskhedilngoaicdowhtink tramsmiissiovi. Baalidonewlin further
detail belogjgrafiRp rHBIRRE tbArkdF (agsRkMARIE AMTMUNIAHAT SHaiRg seiamsemigepistent

schedulin%}%s gutlined in the Technical Background section. Fig. 6 shows an exemplary signaling

procedured8RANAY R DS FeIP IR LRiRh Seroics Aflocatiadi BieatBinkeRydsing thereytiBirent (UE)
and an eNsshediiling oeditedtcantrek sigrmdingefob odiiTetingo thb eupnk\eambioperdistrdicatedrabove,
semi-persi cheduling.isconfi | RCsighalli uj d an
eNodeB (n%t%sar%cé)wh}] i% #%Q.Sg?)[EM%frgégggcﬁ%%aﬁgscon |g%€e%‘|%er?q{(\){ &%%ﬁﬁé%%sgggﬂgﬂé%urce
allocAflon (RRIRR ecaltelisng Hae Ao HBUNHRUIRRRRSicity (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 dégemdiagiarediohanaelEabsmHY{ dher invemtiodatheorechptionyaite uphitrclstignatinghannel

(PUSCH).iB % aavaaiged b\ tHansarsHanment Hfﬁd‘.@émw SrHAGHCHUAEH L HCINd ated

periodic timge 'nstanceﬁ‘are milial trﬁnsml?%lons of data, Retransmission for semi-persistently

[ f .
scheduledThifidf ASFRRIRG G ARDYIERAR M FRcRRtiat, A enER! S1gnaag, WhETRaHIGRERTAT for the
uplink casenlydoresbesatbe agendddiinentaoNiaisparb blecks. Eojsdstseases dbeptiishitityasfsmission.

FurtheymogieitsehoLpdBRiarteddBala REGEE rielidingdmRrdeiEanss siRbwibad R of the

PDCCH is alsp masked with the SPS C-ANT|. The distinction between (re)activation of semi-persistent
schedulindBRIFEHS 1R11aRsRvabnls Rehsridinasmiatsr \eenieh §ignalling pthya caliowingobissal 29 the
NM. For erakmoleiediiDéfontioave itk Chisdliiate e itedotivaticlnsizfrading peraisticlor aloaasiok, whereas

a NDI bit vialye;56h o 1dnfiipalesarGtanstisdiRasd he actual activation of semi-persistent scheduling

is realized by sending a PDCCH including a resource allocation to the user equipment in which the

NDI value is set 10,0 5 (SPS PDCCH). The NDI lg% alue set tg 0 in connection with the resource
allocation ﬁ' ethog acc% i C f\{}g}%%t (8r r ha?ctf%?gg?ﬂe.f?f)%}é?(/vr?fé'g‘?ﬁgeéram of a

re gte'a to seml-per%@en? scheduling a
previddis atignalivg) eestmiehiades B ie sbrasmsneauipmentan BRElithessagsotval doticitesia signalled

by the SP RS of fifereemilis URARIOS 15 d¥ AIRSIBRLRAY ARG R Fafigdon aRkR Aot S T/

ificall igned to th ' t f trol signalling 1 d lated to th
o pors R SERe T R SO RN AT AU RSP AL P G o-ehiREN B DRiser
equipmentiSArceBdnmet HT &iolariatianPe GEHefrdwpisogabiytheh BRCtees saibth SURDEE (djcatdmeing

masked Witthfg PN OrofHo ¢1pR) GROEREEDSRITIN RRR AR ARPRGGHS Ganive! (afgrmation is
for sggl-pergstent Echeduli{g of this user e{gtsu ment. 15 The PDCCH including the resource

alloc&tion RIYIRMEALAHINS LSR8 PL OSSN sRRWRR AlRGANMent, same will periodically use for

transmissions/reception of data via PUSCH/PDSCH that is scheduled on a semi-persistent basis.

According§nateer saaslimantat the ievanion ds reiated teear sderoatroretni dartHeastvating (and
updates thereemi-pérsngaiionabakevaidbaiohlasieB uBay eniipwdMetiReAA & ThYRde SrsbiIEor

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 aliocation. Moreover, the user equipment is
receiving control signalling related to the semi-persistent resource allocation from an

SUBSTITUTE SHEET (RULE 26)



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 weetoesiapment uses the already granted physical resourcespi¢segbbahdlagspfevious
transmission of the packet for the retransmission2te. non-adaptive retransmission. 25 Fig. 7 shows an

2 s cqBNTHEH P NI dHE N A PGSR BR S e B H TP o
exemplarygsoyposealindstassuited usar ceapipvhesdndgastiistest s oseod-pltsisitoh nesobEn
configured RRIALS, o HEERNREHSBIBMD S8 ithdiedlblin SrRMBYARLEBIRMIME thalig iavention, it is

assumed that the 30 eNode B sends a PDCCH for the semi-persistent résource allocation of the user
equipmenifaRePaT Bigsk sire meiseier iadheRBIIREFRESs containing a special combination of NDI bit

value and the modulation and coding scheme index comprised therein - see Fig. 5. In this exemplary
embo@limdmt gnveriddipto elgiiis cembaslizient|dagecontipliriddrng: I8 uremPAB® NodesBUsedds a
BEgg'ééﬂzégéﬂ&@ﬁrét@t@%lbéﬁhﬁﬂgdiﬁ}ﬂ:ié’é{@h&@ﬂ@lﬁﬁ%tép%CTéﬁf%%Q@@%%@tg&@wtiQﬂ éSPS
eactjvation)) which does not provide any transport block size information, This will be
interpreted¥% tﬁ@%?%ﬁﬁfb%@npé%dﬁl%‘b?ﬁnﬂl‘% ﬁ??égﬁé%fg%éﬂﬂgﬁeig@te'ﬁt @%ﬁmﬂlgaresources,
i.e. to deacto@.ﬂatthe setmqing sthense hbeulisey @qgipmﬂhtﬁgfngheadm_niﬁ@ @eeimt‘spon
Furthermqyg it sheujdibed sethéhaim-dieibRinm dasdrantivaingdirsebaaisisian wragurce

allocation can be sent at any time instant, €.g. in response to the eNode B detecting a no-speech
perid®in P8PHe mAdwation Ane SPLRARSES R I d®Mmi-persistent scheduling.  In a more specific
exemplary embodiment of the invention, it is assumed that the modulation and coding scheme field

(MCS indéx prothsiirrsabedimenteinhpdnention, hesepamtionsd aneNngel 8 dncaccordangravitblink,
shown in freblgobhkelndntidted [atandines iiarvdation deedeidiihg |adsemi-persistent resource

allocation of a user equipment in an LTE-based mobile communication system is
considered. The eNode B transmits a RRC message to the user equipment for

15  configuring the semi-persistent resource allocation. This 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 aliocation. Furthermore, the eNode B generates control signalling related to the
gsemi-persistent resource allocation and yieiding the transport block size indicated by said

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 piural predetermined indices.

3¢ Thereby, a non-empty subset of the predeterrﬁined indices is used to jointly encode
moduiation scheme, transport biock size and redundancy version for an uplink data
transmission, while the remaining indices are used to encode only a redundancy vérsion
far an uplink data transmission.
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Alternatively, for downlink semi-persistent scheduling, the modulation and coding
scheme field is indicating one of plural predetermined indices, wherein a non-empty
subset of the predetermined indices is used to jointly encode modulation scheme and
transport block size for a downlink transmission to be received by the user equipment,
while the remaining indices are used to encode only a modulation scheme for a downlink

transmission.

In an exemplary embodiment of the invention, the control channel is a PDCCH and/or the

control signalling is comprised is a resource assignment to the user equipment.

Furthermore, embodiments of the invention are also related to the apparatuses and
computer readable media for performing the above method for deactivating a semi-

persistent resource allocation described herein.

In this connection, another embodiment of the invention is providing a user equipment
for use in an LTE-based mobile communication system that is comprising a receiver for
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 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.

The invention according to a further embodiment is related to an eNode B for use in an
| TE-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
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 fo deactivate a semi-persistent resource allocation
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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signal a predetermined combination of a New Data Indicator value and a modulation and
coding scheme index.

Another embodiment of the invention is providing 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 generating for
the user equipment conirol signaliing comprising a New Data Indicator and a modulation
and coding scheme field including & 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.

A further embodiment of the invention is related to the second aspect of the invention
and a user equipment for use in an LTE-based mobile communication system,
comprising a receiver for receiving a RRC message configuring a 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. The receiver of the user
equipment is adapted to receive control signalling related to the semi-persistent resource
allocation from an eNode B, wherein the control signalling is yielding a transport block
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 controi 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
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 detemmine said transport
block size yielded by the control signalling based on the resource allocation field value
and the modulation and coding scheme index.

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

in a further embodiment, the invention is providing 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 in an LTE-based mobile
communication system, by 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 aliocation, receiving control
signaliing related to the semi-persistent resource allocation from an eNode B, wherein
the cantrol signalling is yieiding a transport block size for the semi-persistent resource
aliocation, 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.

in a variation of this embodiment, 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 the computer readable medium is further storing
instructions that when executed by the processor of the user equipment cause same 10
determine the transport block size vieided by the control signalling based on the resource
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 aliocation of a user equipment by 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
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said RRC message, and transmitting the control signalling to the user equipment to

thereby cause the user equipment 10 deactivate the semi-persistent resource allocation.

BRIEF DESCRIPTION OF THE FIGURES

In the following, the invention is described in more detail in reference to the attached
figures and drawings. Similar or corresponding details in the figures are marked with the
same reference numerals.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1

2

7and 8

8 and 10

11

shows an exemplary high leve! architecture of a 3GPP LTE system,

shows an exemplary overview of the E-UTRAN of the high level
architecture of a 3GPP LTE system in Fig. 1,

shows an exemplary aliocation of radio resources of an OFDM channel in
localized transmission mode,

shows an exemplary allocation of radio resources of an OFDM channe! in
distributed transmission mode,

shows an exemplary format of a resource assignment message (PDCCH)
for allocating uplink resources to a mobile terminal,

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,

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

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
scheduling,

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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exemplary embodiments of the invention to realize a deactivation of semi-
persistent scheduling, and

Fig. 12 and 13 show exempiary RRC message formats for configuring a semi-persistent
scheduling according to exemplary embodiments of the invention.

5 DETAILED DESCRIPTION OF THE INVENTION

The following paragraphs will describe various embodiments of the invention. For
exemplary purposes only, most of the embodiments are outlined in relation to an
(evoived) communication system according to LTE discussed in the Technical
Background section above.

10 One aspect of the invention is to use (existing) physical control channel signaling related
to a semi-persistent scheduling for deactivating the semi-persistent resource allocation to
a user equipment {or in other words releasing the grant for the semi-persistent resource
allocation) by defining a special combination of control channel signaling vaiues as a
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 aliocate or reallocate radio
resources to the user equipment for the semi-persistent rescurce 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 signatled
within the modulation and coding scheme field, is defined to indicate the deactivation of
the semi-persistent resource aliocation (or in other words releases a previous resource
assignment (grant) for the semi-persistent resource aliocation).

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 alfiocation. The eNode B signais 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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and coding scheme index, the user equipment is deactivating the semi-persistent
resource allocation.

There are different possibilties how to define the predetermined combination (or
combinations) of a New Data Indicator value and a modulation and coding scheme index
that are to release the grant for a semi-persistent rescurce allocation — which can be aiso
referred to as a resource release command. In one example, the modulation and coding
scheme index in the resource assignment is indicating no transport block size while the
New Data Indicator is indicating an activation of semi-persistent scheduling i.e. is set to
0. As no initial data transmission can be sent/received properly without having
knowiledge of the transport block size, a modulation and coding scheme index indicating
no transport block size is typically unused for a resource assignment or reassignment in
connection with semi-persistent scheduling and can therefore be used as a resource
release command.

Another possibility to communicate a resource release command for a semi-persistent
resource allocation is to indicate a change in the transport biock size for a retransmission
of a semi-persistently scheduled data packet, which is especially applicable to scenarios
where HARQ in combination with soft-combining is used. in order to allow soft combining
of different transmissions of a data packet, their transport block size needs to be
constant throughout the transmission of the data packet (i.e. for the initial transmission
and all retransmissions). f a change in the transport block size is signalled for a
retransmission {i.e. the resource aliocation in terms of the number of resource blocks
aliocated for the transmission and the modulation and coding scheme index is resulting
in another transpont 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
deactivation of the semi-persistent resource allocation.

The two alternative implementations described above may however have one drawback:
The resource release command is not aliocating 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
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 aliocation.
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26 6 transmessaon/receptnon and will further deactivate the semi-persistent resource allocation
for future transmissions/receptions. However, a potential drawback of this solution in
comparison to using a special combination of the New Data Indicator value and
modulation and coding scheme index may be that this solution would require changes to

10 the RRC control signailing specification.

Nevertheless, both solutions discussed above do not impact the user equipment's
operation concerning the handling of resource assignments (grants) and do therefore
also not impact the interface between Physical layer and MAC layer as presently defined
by the 3GPP.

15  Next the different aspects of the invention will be outlined in further detail below under
reference to a LTE-based mobile communication system using semi-persistent
scheduling as outlined in the Technical Background section. 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

20 invention. As indicated above, semi-persistent scheduling is configured using RRC
signailing between a user equipment and an eNodeB (not shown in Fig. 6). More
specifically, the configuration of the semi-persistent resource aliocation 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 channe! (PUSCH). By convention, the transmission occurring toffrom 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 scheduied or - for the uplink case — could be also triggered

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

Furthermore it shouid 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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the NDI. For example a NDI bit value set to 0 indicates an activation of semi-persistent
aliocation, whereas a NDI bit vaiue set to 1 indicates a retransmission.

The actuai activation of semi-persistent scheduling is realized by sending a PDCCH

including a resource allocation to the user equipment in which the NDI value is set to 0

5 (SPS PDCCH). The NDI bit value set to 0 in connection with the resource allocation

related to semi-persistent scheduling activates (or reactivates, i.e. overwrites the grant of

a previous activation} the semi-persistent scheduling — given that a valid transport block

size is signalled by the SPS PDCCH. The resource allocation is protected by a CRC field

masked with an BNTI specifically assigned to the user equipment for control signalling

10  procedures related to the semi-persistent scheduling of uplink or downlink resources,

such as the SPS C-RNTI of the user equipment. In case the CRC field of a PDCCH

(respectively, the content of the PDCCH) is being masked with the SPS C-RNTI of the

user equipment this means that the PDCCH control information is for semi-persistent
scheduling of this user equipment.

15  The PDCCH including the resource allocation is granting physical channel resources to
the user equipment, same will periodically use for transmissions/reception of data via
PUSCH/PDSCH that is scheduled on a semi-persistent basis. Accordingly, the user
equipment stores the content of the resource allocation on the PDCCH (and updates
thereof). As mentioned above, the eNode B may or may not send a dynamic grant for

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.

256  Fig. 7 shows an exemplary signaling procedure for deactivating an uplink semi-persistent
resource aliocation between a user equipment and an eNode B according to an
ekemplary 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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time instant, e.g. in response to the eNode B detecting a no-speech period in VoIP
communication transmitted using semi-persistent scheduiing.

In a more specific exemplary embodiment of the invention, it is assumed that the
modulation and coding scheme field (MCS index) is defined as in 3GPP TS 36.213,
10 section 8.61 (see Table 8.6.1-1) for the uplink, shown in Tabie 1 below:
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__________ 28 L
__________ 30 reserved 2

31 3

Table 1

For the uplink, a PDCCH indicating a modulation and coding scheme index (lmcs)
between 29 and 31 is indicating no transport biock size information (TBS Index) and is
commonly not used for (re)activation of semi-persistent scheduling. According to this
exemplary embodiment, for signaling an explicit SPS resource release command, the
eNode B signais an uplink resource assignment the CRC of which is masked with SPS
C-RBNTI {(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 fo this embodiment, one {or more) of modulation and coding scheme
indices 29 to 31 is interpreted by the user equipment to deactivate the uplink semi-
persistent resource allocation (i.e. to release the currently vaiid SPS grant) in case of an
uplink PDCCH addressed with SPS C-RNTI and ND! bit set to 0 is received. This is
exemplarity illustrated in the modified excerpt of Table 1 below:

MCSIndex : Modulation | TBSIndex | Redundancy

Tes Order Loss Version
. FVidy

___________ O Z b0
OO SO OO O U~ S O
__________ 27 e BB

28 E 6 : 26 : 0

29 UL PDCCH with SPS C-BRNTI and 1

NDI=0: UL SPS release

_______________________ UL PDCCH with C-RNTl: reserved,

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

31 3

Table 2
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In case semi-persistent scheduling has not been activated before, the user equipment
ignores the received SPS UL PDCCH,

The user equipment can distinguish between an SPS deactivation for a downlink semi-
persistent resource allocation and an uplink semi-persistent resource allocation based on
the DCI format of the PDCCH. For example, the DCI format 0 as specified in 3GPP TS
36.213 is used in order to signal an uplink SPS resource release, whereas DCI format 1
or 1A as specified in 3GPP TS 36.213 is used for a downlink SPS resource release.

In this connection it should be also noted that the definition of the modulation and coding
scheme field for downlink transmissions is slightly differing from the definition for the
uplink as shown in Table 1 above. For downlink fransmissions, the indices of the
modulation and coding scheme field are defined as shown in section 7.1.7.1 of 3GPP TS
36.213 (see Table 7.1.7.1-1) which is shown below:

MCS Index @ Modulation | TBS index
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Table 3

Similar to the example for UL PDCCHs, the user equipment is interpreting one (or more)
of the modulation and coding scheme indices 29 to 31 as a deactivation command for
the downlink semi-persistent resource allocation {i.e. to release the currently valid SPS
grant) in case of a DL PDCCH addressed with SPS C-RNTI and ND! bit set to 0 is
received. Accordingly, in a further exemplary embodiment the definitions of Table 3
above are redefined as foliows:

MCSindex @ Modulation | TBS Index
Tcs 5 Order -
: Qm
e ] O ]
B e T e
.- AN N TN N .
28 E 6 : 26
29 : 2 DL PDCCH with SPS C-RNTi
and NDi=0: DL SPS release
DL PDCCH with C-RNTY:
_________________________________________________ reserved
30 : 4
P ECAACEATTIRTES SPTT TR EENI RPN reserved
31 : 6
Table 4

in & turther embodiment of the invention, the three MCS indices 29, 30 and 31 shown in
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 downiink SPS PDCCH with the NDI bit set to 0 could
be defined as follows:
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MCS Index Command

Tases 5
29 :PDCCH with SPS C-RNTI and ND!=0:

_______________________ {Release UL SPSonly .
30 :PDCCH with SPS C-RNT! and NDI=0:

v ReleaseDLSPSOMY
31 'PDCCH with SPS C-BRNT} and NDI=0

‘Release UL & DL SPS

Table 5

One benefit of this exemplary embodiment may be seen in that only one DCI format of
the PDCCH needs to be used for the SPS deactivation signaling for the downlink as well
as for the uplink direction, in comparison to the embodiments discussed with respect to
Tabies 1 to 4 above, where the user equipment distinguished uplink and downlink SPS
deactivation based on the PDCCH's DCI format.

For example, the smailest DCI format, i.e. smallest PDCCH payload size, could be used
for the SPS release indication, which would improve the radio efficiency. Alternatively the
DCI format aliowing the most possible “virtual CRC” bits can be used in order to reduce
the false release probability.

Generally, since the CRC field of a PDCCH indicating a release of SPS resource is
masked with the SPS C-RNTI of the addressed user equipment and the NDt 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
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 o 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.

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
PDCCH fields that are not useful for semi-persistent scheduling.
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Generally, the virtual CRC extension that can be applied to an SPS activation PDCCH is
also applicabie to the SPS resource release PDCCH so as to lower the false alarm rate
of a Uk falsely considering a PDCCH to be destined to itself. in more detail, the length of
the 16-bit CRC fieid of the PDCCH indicating a release of $PS resources can be virtuaily
extended by setting fixed and known values to some of the PDCCH fields that are not
useful for semi-persistent scheduling activation respectively release. For instance, for a
UL PDCCH indicating the release of DL SPS resource the TPC field can be set to “00”
and/or the cyclic shift DM RS field can be set to “000", for a DL PDCCH indicating the
release of DL SPS resources the HARQ process 1D field can be set to “000” and the RV
field can be set to “00”. Similarily the Resource allocation fieid within a PDCCH indicating
a release of SPS resources can be set to a fixed predetermined value.

The UE can verily a received PDCCH with the CRC masked by the Semi-Persistent C-
RNTI, and when the new data indicator field is set to zero, as a valid SPS release
indication by checking that these fields which are used for the virtual CRC extension are
set to the correct values. Only if the UE verified the received downlink conirol infarmation
on the PDCCH as a valid semi-persistent release indication, the UE releases the
configured SPS resources. Thereby, the probability of a falsely received PDDCH
indicating SPS release can be lowered in the same way as for the SPS activation. Hence
the average time of faise semi-persistent scheduling releases can be significantly
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 DC! format used for
scheduling PUSCH, like for example DCI format Q.

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
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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Fig. 9 shows an exemplary handiing of a received PDCCH at the Physical Layer and the
MAC Layer of a user equipment. In this context, it should be noted that the flow chart of
Fig. 9 is only iilustrating the most important steps in view of the concept of the invention.
Obviously, as will be partly explained in more detail below, further steps may be
performed as required to properly process a PDCCH at the user equipment.

The user equipment first receives 901 a PDCCH and checks 802 whether or not the
PDCCH is comprising a CRC field masked with an SPS C-RNTI of the user equipment. If
not, i.e. the PDCCH’s CRC is masked with a C-BNTI, the user equipment processes 903
the PDCCH as a dynamic grant for scheduled transmissions/receptions. In case the
PDCCH is addressed to the user equipment with its SPS C-BNTI, the Physical layer
entity of the user equipment is checking 904 the NDI bit value. If the NDI bit value is
equal to 1, the SPS PDCCH is for a retransmission of semi-persistently scheduled data
and is processed 905 accordingly.

if the NDI bit is equal to 0, i.e. the PDCCH is an SPS (re)activation, the Physical layer
entity of the user equipment further processes other PDCCH fields like the modulation
and coding scheme field (MCS field).

in this exemplary embodiment, if a modulation and coding scheme index of 29 or higher
is signaled and the SPS PDCCH is for uplink semi-persistent scheduling, the redundancy
version (RV) is for example set to 1 for modulation and coding scheme index 29 (see
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-RNT! with ND! bit equals 0, RV=1 and transpon block
size= “undefined"” to the MAC layer entity of the user equipment. The MAC layer entity is
generally responsibie 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
stored grant for the semi-persistent resource allocation and stops transmitting
(respectively raceiving} 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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signaled transport block size from the moduiation and coding scheme index and the
number of allocated resource blocks in the resource assignment (RA) field, and provides
907 an indication on the reception of an SPS PDCCH together with the determined
transport biock size, NDI=0, and the signaled redundancy version to the MAC layer entity
of the user equipment, which stores the information provided by the Physical layer entity
and (rejactives the semi-persistent resource allocation.

The procedure for a downlink SPS resource release can be impiemented in a similar
manner. However in this case a SPS DL PDCCH with modulation and coding scheme
index of 29 would indicate an explicit modulation order (see Tables 3 and 4 above)
instead of an RV like for the uplink. Also for the downlink case, the transport block size
would be “undefined” for a modulation and coding scheme index of 29 or higher, which
would be reported to MAC layer entity in a similar fashion as explained above. The MAC
layer entity detects an SPS resource release for a downlink semi-persistent resource
allocation based on the missing transport block size information delivered from Physical
layer entity for the received SPS DL PDCCH.

It should be noted that the exemplary embodiments discussed with respect to Fig. 9
above assume that a modulation and coding scheme index of 29 being sent in a SPS
UL/DL PDCCH with a ND! bit value set to O is triggering the deactivation of the semi-
persistent resource allocation. It is to be noted that also the modulation and coding
scheme index of 30 or 31 could be used instead, or as shown in Table 5, each of the with
moduiation and coding scheme indices 28, 30 and 31 could trigger a respective
deactivation of an uplink, downlink or uplink & downlink semi-persistent resource
aliocation.

Another alternative exemplary handling of a received PDCCH at the Physical Layer and
the MAC Layer of a user equipment is shown in the flow chant 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
be constant for the all transmissions of a data packet, i.e. its initial tfransmission and all
retransmissions, if a HARQ protocoi 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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scheduling case the scenario where transport block size of retransmission is different
from the initial transport block size, is typically a HARQ protocol error. However for the
semi-persistent scheduling case this could be also used as a SPS resource release
trigger.

Also with respect to Fig. 10, it should be noted that the flow chart is illustrating only the
most relevant steps of this exemplary method. Obviously, as will be partly explained in
more detail below, further steps may be performed as required to properly process a
PDCCH at the user equipment.

Similar to Fig. 9, the user equipment first receives 1001 a PDCCH and subsequently
checks 1002 whether or not the PDCCH is related to semi-persistent scheduling by
checking whether the CRC field has been masked with an SPS C-RNTI of the user
equipment. If the PDCCH's CRC is not masked with a user equipment's SPS C-RNTI,
the user equipment processes 1003 the PDCCH as a dynamic grant for scheduled
transmissions/receptions.

In case the PDCCH is addressed to the user equipment by means of using an SPS C-
RNTI, the Physical layer entity of the user equipment is checking 1004 the NDI bit value. 7
i the NDI bit is equal to 0, the SPS PDCCH is handied 1005 as a SPS activation or
reactivation as in the state of the art.

if the NDI bit value is 1, i.e. indicating the PDCCH being related to a retransmission for a
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)
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 scheduied transmissions. i the
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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the related SPS grant for the semi-persistent resource allocation and is deactivating the
transmission of semi-persistently scheduled data.

Generally, it should be noted that upon uplink SPS deactivation, the user equipment is
not transmitting any data (This is commonily referred to a user equipment making a
Discontinued Transmission (DTX)). Upon receiving a downlink SPS deactivation, there
are several alternatives how the user equipment could react. For exampie, the user
equipment could not decode the PDSCH in response to a received PDCCH indicating a
DL SPS resource release (downlink data is sent on the PDSCH within the same TTi as
the corresponding PDCCH) and would consequently transmit no ACK or NACK in the
uplink, i.e. DTX of HARQ feedback, or could alternatively acknowiedge the reception of
the PDCCH by sending an acknowledgement (ACK) for the PDCCH to the eNode B.

in particular, in prior art systems like the current specified LTE-based mobile
communication system the transmission of HARQ ACKs and NACKSs on the uplink is only
foreseen for transport blocks of the shared channel PDSCH corresponding to the
PDCCH. The PDCCH itself cannot be acknowledged with an ACK or NACK message.
Therefore, the DL SPS release message encoded into the DL PDCCH cannot be
acknowledged in the prior art. 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 exampie 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.

However, according to an embodiment of the invention, a DL PDCCH indicating a
reiease 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
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 reiease indication,
the eNB could repeat the DL PDCCH indicating the release of DL SPS resources.

As already mentioned, in prior arnt systems the HARQ receiver which resides in the UE
for the downlink direction acknowledges or doesn’t acknowledge the correct reception,
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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Table 3 Similar to the example for UL PDCCHs, the user equipment is interpreting one (or more) of the
modulation and coding scheme indices 29 to 31 as a deactivation command for the downlink

semi-persistepg 'RsppgeRllocation (Le. to release the currently valid SPS-ganbhsnease of a DL
PDCCH addressed with SPS C-RNTI and NDI bitsset to O is received. Accordingly, in a further

exemplary embodiment the definitions of Table 3 above are redefined as follows: Table 4 In a further

embodim@Ryeica santiehtAN R BHECMEs sRLidLe Asoxmutipieed i higher layer data on
the UL shared channe! (UL-SCH).

Further details on the determination of the uplink resource for HARQ ACK/NACK can be
found in section 10.1 of 3GPP T536.213 version 8.4.0.

5 The uplink resources for the HARQ ACK/NACK transmission are generally implicitly
assigned by the DL PDCCH indicating the corresponding scheduled downlink shared
channel transmission. As already outlined, when receiving a DL PDCCH indicating the
release of DL SPS resources there is no corresponding DL-SCH transmission, i.e. no
transport block is transmitted together with a DL PDCCH indicating a release of DL SPS

10 resources. The DL PDCCH is only commanding the release of the semi-persistent
scheduling resources but doesn't grant a physical channel resource for receiving a
transport block on the DL-SCH. Nonetheless, the UE could use the uplink resources
assigned for the HARQ ACK/NACK for a received transport block on the DL-SCH in
order to confirm/acknowledge the reception of a DL PDCCH indicating a release by

15  means of an HARQ ACK. Also the timing of the HARQ ACK confirming the reception of
the DL PDCCH indicating a release of SPS resources could be the same as for a
received transport block on DL-SCH.

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 avaiiable 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 compiex 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 acknowiedging the DL PDCCH. in more
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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 theymaRRe-ef the modulation and coding scheme indices 2%930@;3%%% and/or
downlink SPS PDCCH with the NDI bit set to O cayld be defined as follows: WO

2010/031470PCT/EP2009/005831 34 MCS IndexCommand | MCS 29PDCCH with SPS C-RNTI and
NDI=0: Refelie be erpkodiignicppleingsd with sperenarne | Take NOntgdread dbe PPSEPE by
31PDCCH,séting tuip WIS Smstiléd 6. i1 @la3e aHd & Dh SRier ey wheerelihoiigliaiexemplary
embodimept gy be ssanindhalonioRs Ol oumal o ARCER negdR i e shd Lopie SPS
deactivation signaling I the downlink as We[FaSl*rOI’ ﬁ1e Ubjllnk 8|rec 1on, In comparison 1o ﬁe
embodimeenty diseuRsd dogmbtrtasplet BPSTHbeedstipgbased whinxdicale therelgasnaditPS

drilstinwilfh%@ggﬂfag ABHUOAMEITESRS) deaeh abien BRSesA! domPRECH 'éftﬁlﬁléﬁé%gﬁn%ﬁfsexamme,
the smallest ormat, i.e. smallest payload size, cou sed for the release
incication VRO LERBIBUEHE AADEH e ARERTE Ry e SR EHREERBIA IR most
possible "\ddwaliGREP Soitsactivabiondssehse duakedion dukr O CTHES RSE vektse probability. Generally,
since the CRC field of a PDCCH indicating a release of SPS resource is masked with the SPS C-RNTI

of the addngssad @@W@m&b@mﬁéﬂ&ﬁ@?@gﬁthﬂ PROSHS IssRiURIER, ﬁq&f&@é@"biﬂ@?aﬂﬂg a
SPS releas 0 be se81ias 3 MSS aR AR RERG Y ARG RERLESAoREsHE getivation o
SPSis indicated by a
10  RNTI, the NDI bit set 1o zero and the modulation and coding scheme index equal to 31 or
respectively ‘11111’ in binary notation. The release of uplink SPS resources is similarly
indicated by a PDCCH scheduling a PDSCH transmission having the CRC masked with
the SPS C-RNTI, the ND1 bit set to zero and the modulation and coding scheme index

equal to 30 or respectively ‘11110’ in binary notation.

15 Consequently, the DCI format could be for example 1, 1A or 2 when using the DL
PDCCH for releasing the DL SPS resources. |n addition, when using DC1 format 1 or 1A,
the DL PDCCH may further contain another MCS Index for indicating the UL SPS
resource release, e.g. MCS index 29 in Table 5. As a result, the UL SPS resource
release indication can also be acknowledged by the UE through an HARQ ACK sent in

20 response to the received DI. 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
wouid 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 RNTIL. 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 DC! format 1A denotes the DCI format with
the smaliest payload which is used for semi-persistent scheduling retated 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, ¢ 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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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, {4 raAgiss(s), €.9. MCS indices 29 to 31. Expressed in anp&ggfy@],(]%s?ﬁs release
rt bloc

indication can be seen as an SPS activation indicgsion providing no Transpo size Information.
20 Therefore, the embodiments of the invention may be advantageously combined with several

technique SAHRAGMNHE raisaMisetho/aptbes patentinladeyariagenis hiat cnrrehanagsdier tiecarasion within
3GPP for tedpbén antation (FemhéhesteSanipa hacliaraosksastiomatnicaingyicangyaower the
false alarrqh@tesié(? %nuallcc%ﬁ able level is ton(?pi?BgttB&f&%Ienath vir%_ga:llﬁ b¥ sefting fixed and known
values/indiCes 10 Somerof the SHPBCTH fidids that are-hot Ut RS Epé“r%%‘f% trgﬁﬁg&ﬁling. \We;
2010/0314ESgnmane 20080 (53¢ sagetherawithttbey porgpRCing teiAdfiEd irfarmatidretapbied to an

SPS astivajian ReCehieyalpre2Dlic 3l agRdResSIRCERPEFCENIRIEESR Piiofrt B Fadadeyyer the false
alarm rate of a UE falsely considering a PDCCH to be destined to itself. In more detail, the length of
e BBREIAN S

the 16-bit CPREAHEAT of ﬁrl?gleéggpgf’% reSEMIRESSIRMY viRePARME xtended
by setting frasdnaissidormwirevaidéitocpamatiafthd#eC @A fibklgtoeaivar: inddrasatiohfdrasenigersistent

scheduling;@,gg}é%ﬁgp épéﬁﬁﬁgively release. For instance, for a UL PDCCH indicating the release of DL
SPS resourcé the TIXC field can be set to "00" and/or the cyclic shift DM RS field can be set to "000",

for a DL PDCCH indicating the release of DL SPS resour the HA rocess ID field can be set to
000" and TRCARY 188 M HRSe i e oY Btk s R, O S oG Do
indicdfing r&caseusesalipsation sice ehrare €8RBSA fircipprtivate anbenu-pataisteFhedsBucan verify a

received Piedatiowithdiie Gir Cexanmiedrbyuine PamiRerigiaatiGaiiN Bt ddefasts thia newsdata

indicator field is set t lid's ase indication by checking that these fields which
o for HEVTAIER LRESE AERRIAATE 10358 A0 SUATIE CAEF AR ARBANS recened

downlink ctapedsitiiisrindvas dayenemitlyCTs dn tuvalhuieesipeesiseat-layensigaicg tienytea UE
releases thengeriioriRd s mm&;ﬁ?%Wiﬁhﬁ&&@@?@ﬂﬂ)ﬁ%ﬁt@ﬁ%’éf FERRI R e Df

indicating SPS rehease c&% j lowered in the same wa¥éas for the SPS activation. Hence the average

time &PfalSB0RT Bl BRRRMIY PAZIRS e sERedying QpRIG IR e SRtaatine L R be noted
that the termmtRatipDOCGFhismissibh & reesounck oslie 25 ¢ B@GHd ivitimiagd 164 foymsaipesdthipadibaCH
schedulinglikgfQrigxamme 2 Cl 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 ' f Physical Layer and MAC La recepgion of a SPS PDCCH
according %éhﬁé)e%ﬁlgtggr%ggmgé%@g? %géﬁylgnﬁg& Wi pég{dﬁ%? e ingfuar er @{fj‘_%@ﬁ?& note that
in the follo@ssgmaegdishatiinh PetnBéanaanshradispsehest ipdee it e dndantinativnk @tbathesource
releage is wagk ANhs\WIRIE s MyRAMGRNEeastaltidhaorHlarmions asa sty RaRliRARIP the

processingisofﬁlii’n U’él_rtF %’C'EIS%AQ SPS DL 30 PrP CH, unless indlﬁa}t\ed othersz%]e?é';h rmore, the

description of Fig. 0, IR LANRPRIT SISk SRy berdtust 5hRinaYiA

comprises aFfuatienas eagtivatienchseshioiansiateny ssheditingo oW et JoFOTIER00RD 0B8B1 36 Fig.
9 shows aisewsthedarsdipebinaral a0 aseivag BPeC&%@H%ﬁaﬁi%l&eu&rng%ﬁ%aﬂﬁ@cb@yer of a

oot mpolBACABS RO 7T EOIRER: SAFRR R Ao S ASh St KBTS Beplaned i
moreZetaitiBelnionmetien, ssps amyndissspeioshandSileghived to JraipesyiptocesabaveDEEH at the
user equipgdRkally possible to reserve any arbitrary modulation and coding scheme index out of
the modulation and coding scheme indices representabie 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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The user equipment first receives 901 a PDCCH and checks 902 whether or not the PDCCH is
comprising a CRC field masked with an SPS C-RNTI of the user equipment. If not, i.e. the PDCCH's

CRC is maskgg,witl,/fsa=gNTI, the user equipment processes 903 the PDW&%@,QQQQ?{NC grant for
0

scheduled transmissions/receptions. In case the 13 PDCCH is addressed e user equipment with
its SPS C-RNTI, the Physical layer entity of the user equipment is checking 904 the NDI bit value. If
the NDI bifvEIBeriSefinsdugtionang pedipp schemedndicesravtaistiersef st mvalabistinditescheduled

data and izfiRCBEABREE RACEINDY POELIS MR RitdSiRENAG 19 QeheilBsgReMmIbaRaES
(re)activation, the. Physical layer 15 entity of the user equipment further processes other PDCCH fields
like the mé&%&‘f@ﬁ%@&&éﬁé@%h‘é‘ﬁ?@fi%ﬁ&"(ﬁfé:@&l‘é?&).ﬁ%ﬁ&%i%?ﬁﬁlﬁ?"é&'ﬁl&% Angrtorfing
modulatiorsehraineoidiigeschemeosh digrititara bit ighkichsisiQnadaiia ratidive dSiaBge DGt isaoruplink
semi-RerSighRNESaNE UdiendNRdiBES HANGH ELSIRBY RY A RIS BRIAVAL 19 LRT Bredulasipn and

coding scheme index 29 (see 20 Tables 1 and 2 above& and the transport block size Is set to

"undefined@IW ¢ HORRIRBLISPLIR P AeHRAIRES 2 1o P et AusraRiaph c9R5I981RS énfithibf the user
equipmentrnepoldtd0andrcoaieg sthdseRiDIC @5 axdanptited o ThBIGPSIC RNMevitnNPDBICRquals 0,

RV=1 and . iZe=" 2fined” : tity, @f [ j ...he MAC
ayer onti) o8 O B (O M il SR AN ol
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TB size = ‘thadsiibwest! imreeoreckireme thaibduaioabavatientivdtredhyCslhenentibagalrer 910 the

uplink SP relgas €, missing transpart size informatiqn for an. SP.S activation
PDCCH. %@%ﬂgﬁ>ﬁ1§e u@éﬁé&&gﬁp%égﬁddrg e e?sqt'f%gar ﬁ%@r@ﬁ"&rs’aﬁs@f} @a%’ Fn‘?f‘g’é¥sf§§ Fresource
allocation ERSiHps nelrermieg todke MAGIBYRE @tin gnddtthus ortiacivating semiHpassistenht
oot Sasaiang iy o o s GRS K R e

index smaller.than e naled in the - the sical layer determines t
201010314050 TR R T Qe LREETALT S0 M O . DA B RPcocting
schertfe ingeleeiad tReindingiereotianstvation efothe csioicrersistant rechedulings fignresam(@Ajt field, and
provides 9gdiRnHBdeAiantRE the MariabalRmcP R Edinl! daasthenudthvigfgismiigshtransport
block size, NDI:Of and tp . signaled redundancy version to th MAg layer entity 5 of the user
ecuipment SRR TR A SaBR BRGTIB RS ROdRR S CRRSURUP o RHGRIES the
semi-persiste@Restanvacslderase. Tl prodedtion fand dodimriciSme rastaxdé relbEssevoald be
implementggiaa s iadacABNRImBEVEIRbALKNS £ 39R otling BLhBRS fblihwied Walingand coding

sche
%e effectively used for an SPS (re)activation.

Another option may be to aliow 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 modutation and coding scheme indices O to 15 are defined
allowable for activating semi-persistent scheduling, the moduiation 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 1o 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 aiso 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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index of 29 would indicate an explicit modulation order (see Tables 3 and 4 above) 10 instead of an
RV like for the uplink. Also for the downlink case, the transport block size would be "undefined" for a
modulation aéhGasliRgi$aneme index of 29 or higher, which would be repgted f9.\atsdayer entity in a
similar fashion as explained above. The MAC layej entity detects an SPS resource release for a
downlink semi-persistent resource allocation based on the missing transport block size information
delivered transrenybleck szepianalestyridhenBleédi dissMAD lapaeaiity is sididasmedartihat the

exemplanapiphedlisuliadlseh IpRIIMRIE SRAMEIE] Mr&hﬁ%ﬁé%ﬁ?@é@%d%@%nd coding
scheme ingex of 29 b‘ﬁﬁ‘ sent ié]&@PS UUDL PDCCH with a NDJ bit value set to 0 is triggering the
z n

deactivatiol BFFHe Y e Egl.ﬁ%éeg]ﬁ)%\cé?ﬁ H‘%%%ﬂ“n@t&?tﬁ%?‘&lé@ﬁm tion and
coding 20sizhatependieg on3ther rBimben|dfbecasedenblecks assigrethwn ineTabée Bneipoteat.the with
modu@tiommmm@esﬂbedqmg%ﬁ%%e ﬂfsﬁ&ﬂlé@@ql@ﬁﬁﬁ%@ﬁg%%g%%@ﬂ%‘ of an

uplink, downlink or ugfleilgk & downlink semi-persistent resourcé allocation. Another alternative

exemplanPRESHING] BeRREGELS panating a&he Begcivalien iy chsgidng ihe HRLDt xpleAnd ser

equipmenths stwluiatiortzad codefipstbéirégingiex in the SRBHOBOEALS 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

exemplarysedharignenha PiRGieHl agpio Nty 2RRreHBRAMinsI MG ealie WRlpibhelesisset to 1,

indicates a explicit r(ilease of. S{;S resources, For rgatransmis?i‘%ré{sT the transgort lock size needs to 30
[ [

be constahtigY R &IFAHANRLEHI AT d%eﬂ%ﬁe{qu?ﬂ?g PARdMIRG M GnavEf entity
retrah@midsisespanaciaRIge Moobd| vadiegin ditec SROTIM daingseet -tothemdsae medafitommarnding would
be possiblgadifig samsmEnER ttaesumaogr%&mmwm@ﬂ WHiEmig RP ekl arhvalid

retransmission differs from the transport block S|§/§§J ed for the initial transmission could be

interpreted PSWAISP SN SAAPR ARSI NdeX Y RCINRYSH 1 UM RARIRE MEPSH ERAER 831 38
schedulingoiyse thangeetmatie wiomes siog ob dne FREXRCH in dhecBaysicalssiver isntitifehentevermthe initial
transport hlagk SRS dYPicabhariaRR BEIGH BIsIEPAE" IdhaseMipssStaabsegeduling

case this could be also used as a SPS resource release trigger. 5Also with reSpect to Fig. 10, it should

be ndred tRAPIRRIEN, RS PRYRIER2URG BHHY FRUIASSPIEV ARt feoMAfs BYemBntly Ribfhod.
Obviously SESwitisbarpartsieasel dgadtroducing detadeitive, fodhayste psmnaynpatizer foemed@as required
to properlyHRREES S &Qﬁm@ﬁ mﬁé'ﬁﬁfe?gmﬂmﬁ%e%@} d:n'%n? the user equipment first
receives 1001 a PDCCH and subsequently 10 checks 1002 whether or not the PDCCH is related to

semi-persistent schedulin .checking whether the CRC field has been masked with apn SPS C-RNTI
ot the use LR, IR & R A Al . 08 SRE AP SrE (AN, the
user equiph¥eRtippovitisae slisgussasewith caspeekte Higsafid hradtaod Jéhdrigrirast to using a

transpoissipRsisesenied cobptinARPe(H &GRS atbissp M nBeS R bR LRI WHINGRLEY Angans of
using an SP .CRN{':II'_IIéme Praysic#]

layer entity of the usgr.equipment is gchecking 1004 the NDI bit
value. lithe” bR 1o eq%a'lntoeé, neg1| ?5% BbcERRls %aﬁgédrf%%%% & ?ac%ﬂ?at 8P M activation
as in the sefedesdinnents disaprsesDVitht fesRreidigs. &, ihdickRingdne PBTT Epciaity rdésiguatet

retransmisgigRieh HidS SR RNABISIHNIiIEBRRY &S SHeCAILte BIBYSK® IMELeaIByGheser
equmentr%alcula es, 1006 the trar?gsrg)or% bl%gl:k Séil%erI 1aled in the PP CH, from the modulation and
I

coding scheme SAOEX Ahd e AFGHIB! LY, WFceP5RERE s RoriSr BN RRYUPE:

ero
assigiimeradiRAkteniolytiooPhited Hyithu serarahteshngiss RiTdng rattyedysing He07atbe SHISulated

transport blgglaise GIQSMF%M%@F%WeJr?&&“H%BE¥sY&GSWﬁh(B\éb?ﬁ>i§%E@tﬁ%"’\'H%ﬁd?&%PCH to the

MAC layer enga/. T\h@ user eqtﬁgminés MAC Iaéver ent%}/ recognizes the PDCCH information to
indicate a RAPSADHRSSRFFII ARRYSer SR MRPEEHRJANS Mt alNe Alar @i AHareRBPRot the
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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transport block size signaled in the POCCH 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 tRgyuses@dgipment is transmitting/receiving 1009 the retransrpisgippapfatdiad to the grant
of the PDCCH. If the transport block size signaledin 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 layeP&af§iRsRd4us MARS 3% rkader e SP/E poiestiniy 85 H daten@lindiis Beadrdhf for the
semi-persiienline3emcperdizeattatiraling opetiring HARCAPRIBIRS giicirRtion-persistently scheduled
data. Generally, it should be noted that upon uplink SPS deactivation, the user equipment is not

wansmitingoasate (VIS ARIER ARGSBIREAL 4R e RAMIRNG R BA B A SRR e

Transmission (DT )% Upon receiving a downlink SPS deactivation, there are several alternatives how
the user eSRMHTRETHEM $rReAYIRG firthan nielugas inferaalifgRaAlansd HarsRAbhLHSBESSCH in
respofse i@atresspoed i€ Glddn ditatingy bH. (&e8 e smmoectizie asith(GonwBEKk akitaatiosemt on the

PDSCH wijthif: : ' ~H). it no ACK
o NACK 1 B e e A O
reception S1afdASTRYEHER M Sherls ahathen dndagieates tansraridiesk sirsce hedBeEiftle B. In
particular, ififi anaEet s taios dkartiesomrencrpeailictd. TEahasadmandpitet esemsRc ioprgystem the

transmissign.of HARQ ACKs and NA n the uplink is.only; en for transpgrt blocks of the
Shared onant AR o 8 Taiepl DO g R R R e R T P AORR igea
with 38 ACGK @locgtesk rasesser)Piagksrarstdhthaptulben rard sedings Sehenes cone AhematieeDL

PDCCH cayuit be rckgawlagdeririinhenariasaruth Sowedpanes bRt e wariMROSHEH is used
here, to indicqte a EDCCH with a DCI format used for PDSC eduling,like fo DCI format

C r exam
o 1A or SRS TR T SR R b 00 L B R Rt & D
format use®For adivadianingrreadivatiae i dsanspne Drkosiresobetoavehiaidomidito tanth
Em%Odime'Ehmm’ iwméting@ﬂm%DS&wadmﬁE&& iﬂmﬁ%@é@hﬁhaﬁ @S@L&fﬁ@a&@oﬁdﬁlﬂowlfedged
y the UE meansgs nding an HAR(ﬁ A%‘K in response theretq to the eNB. The o,ssi@i ity 0
acknSRedSHg I PhREH s deted I AR S IR d-ahet etV JL R rre eI s
possible falldved IBrep2E Hiowh siras ictiseni-persistans saneduling GeddntidatienSoSexdewmie
InStructiong, s@%ﬁb&ﬁ@ﬂ%‘%é%@ﬁ@s@&w%@@g&iﬁww& EREmeNhaices anglease
indication, the eNB could repeat the DL DCCI_—| indicating the release of DL SPS resources.
resource allocation sizes resulting in valid transport™sizes.
For the indication of an SPS resource release, the RRC protocol could be further
20 modified to include 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 iflustrates a SPS configuration message according to an exemplary
embodiment of the invention including a “release TBS” field that is indicating the
25 sgpecified 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 egquipment. in comparison to
30 the signaling in Fig. 7, it should be noted that the deactivation of semi-persistent
scheduiing 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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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 @dransperiflock received on the DL-SCH by sending an HARQ falsilssls to the HARQ
transmitting entity for the uplink direction which regides in the eNB. The HARQ ACK/NACK is for
example transmitted on an uplink WO 2010/031470PCT/EP2009/005831 40 physical control channel
(PUCCH) Thesigrplinadfsbion &b Rsasatizin Hipirnteliat shevpinfigul: SemeeeibaRESULsc).
Further der@iSCH foe detrrivétiagohel tumipbnkisienunincd] ARQaAGK/SREK narPipEonnd in
section 10.1 of 3GPP . TS$36. version 8.4.0. e uplink resources for the HARQ ACK/NACK
ransmiss{OR Rt R T AP, TE L TR ol asena e, ri ity
schedulecetiosatamhiesmired Sieakschnd isadulaten Rsdicoging oinliaae, wHex resdiinggia thisPDCCH
indicaging Ham4sieree @JﬂeSEsSmahm_ %%Lr.eggjgﬁﬁoargéme'&QtP?LsﬁﬁhthgwmgﬁéSfO@, l.e. no
transport hlock is i ether with.a indicating a release 0 ) resources.
The i PGS S B S P AR AL 5 Gl e FRECheRiA g ABSAFEs bur
doesn't graatssisny secsiucte phetatiso atdbd wisre esivipmentrbusipait-bicsky aisthprdlidB@ bt tenetheless,

the UE coulghiasgiba UpHAMICSRINCRS S7S npe0aMmIEAGLAd ISR AaiReaG dRansPort
block on the DL-SCH in order to confirm/acknowledge the reception of a DL PDCCH indicating a

release by"PESPRILIBRL SgNRled Witin MR SR HinJCPihddeaagvationki & ifhih §IREPE eption of
the D0 PDEE biblimtti catim gpear sidtead esciiétidBhrgeisodeactivateddupert e siam ecasifed ahie ceif& ditransport

block on CheEH. Hs ARGHESRHETLEP LR S Bl SES GHIAR® HAGRSFDCCH

r
For the uplink, in case the UL SPS release Is transmitted via a UL PDCCH, it Is not possible to 20
confirm th@5eR %10 Shenuriinkpaseienmeiisianaied witbinsdhsr SRR P& drsas RSP HARQ
ACK in thgistimetizaynaisdionthettdodymkicageam draer SR higvertheGemagatikitiphiprahe SPS

release proge: e ific Okt ase of UL assignments there are no resources available
for an HARg% g%&ﬂ\l%l?i%%%%@ tlxen%lg gﬁyfhe uplink, since for the uplink direction the HARQ
ACKI/NACK is sent by the eNB in 25 the.downlink. In detail, when the UE receives an UL assignment
naicdtia 1/ BHBT SRR ok Bl ARG R AELPOFRE AL A5 P HIBS R SR the

corresponditngneteB, that ithisircemstenvwiealyesethequatypigamiitst ddindoeintitk tregrspoersikiektfrom the
UE by an BARQuNGKINARK - 13fers. dassaghgogpedasre i die WekdilatibhyVolid FRALLIE &

completely new .and complex UE behavior, which would hinder the 30 acknowledgment of any UL SPS
release m@M&ﬁ@,&ﬁ%‘fﬁé’%rﬂ%’&‘?nﬁ%?ﬁ%?ﬁﬁ@ﬂﬂ/gﬁnc}ﬂeaffmfﬁgﬂa&aé BAEREEHES: releasing

also UL SFEE$eBbuUrEsth (deantiditinnihend dunibeimdgribet déabiivatioapticthe fderMDCertiindicating a

releagg of bl Rkai6SUIGRRPN ARKNWICSQiRSHER o Damble thE'@Modd B coutd signat a
2010/031470PCT/EP2009/005831 41 _ .
release of semi-persistent scheduling and , at the same time, a RRC message for

reteasing 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 eguipment according to another embodiment of the

25  invention in case a release TBS is used 1o indicate a SPS resource release o 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 scheduiing 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,ease) UpONn 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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detail, the embodiment explained with reference to Table 5 introduced the possibility to use the
multiple MCS indices, e.g. 29, 30 and 31 in order to identify whether the uplink, downlink or uplink &
downlink SPSvtesavisesshould be released. One benefit is that only one RGlpsmahdas;ithe PDCCH
needs to be used to indicate the release of SPS Sresources for downlink as well as for uplink
direction, compared to other embodiments (referring to description for Tables 1 to 4), where the UE

distinguisHéRONSEARRYAR HHAG-AhR RRGCH: At thaRivaicridayes satity & the yserrsianset thenat. In one
exemplarmmlmmtéhmyeﬁem%@h ﬁ’BSWﬁWICﬁ%ImGIG@G(bbm PDCCH Bﬁ@%@hﬂg a

PDSCH trm&s \gﬁg&geﬁqceﬁﬁdg)%?%(ﬁmﬂffgﬁﬁg %%‘I,i! fﬁe NDI r§et t{) .zero and

the modulation an ng sche or respec Ivé it blnary Rotafon. The
release of%ﬁﬁ%@@ﬁe@%ﬁfr@@@'%ﬁﬁ|Wﬁ§$bﬁféﬁl%¢lﬁwgmqmthemﬂtﬁgté%@(bﬂﬂtﬁansmlssmn

having thecs‘é%%masmmhﬂﬁﬁ%@dahﬁbk@wmmtSﬁstemaamﬁa%apee!ﬁémrﬁnd coding
scheme m&e% SI a SOr%rn eé:tlé/eg ]1],@%0 m@g@tg_'notatl n. 15, Consqu% ntly, the DCI format
could be forexa Aor h&ns B et YQ&%‘@QW&"D 'F&s&ﬁces In
addition, wHweisica ﬂﬁy@@nmmlm@mgm lIﬁE Pexk ROShenthy Nibhbit ealvain astothOrthe@®yndex for

indicating theeting RRREP HE S LB GHD idMEIRIHR A0 4Bl AR %s%za.&% BeligvdlionPS
resource rﬂe se Indjcation can é_@o be acknowledged by the UE throu RQ ACK sent in 20

response g REPEF B SENeaING HiAd 7l 'ﬁ?ﬂ_%@ssﬁé%'o?ﬁ@é%eﬁ% #0edHEeSame high
reliabdility caitidletsarismissibfor L casdothel SRS 8iiMaimrfot) singetranEisdmmat 14\ gemider to

indicate U f % Wi d§a@/ I at 1A can
be decode%%iggg%éﬁ%%ewﬁea f?ﬁc%ﬂ%ﬁred bygﬂlg%%lr Iaye?; to ?@%%%@ng%éé@e\% gih‘é‘H

masked bPtRE'4PYC- 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. Andthtea§ihtBGEhduindieatrat 8fe antivatiomatespegtivelic dgastivaidorehthetsemi-smallest

payload wbe?lbuéseus%aﬁéum@Imwﬁ%qae&%ﬂaﬁyg?@&m@ w&gﬂﬂf& tr@a‘?éﬁﬂ& %Hi% LiEl f
procedure rela nitorin ontrol 30information can be foun ction o)
TS3 EilS ve?sﬁ%%? %n‘é '%ﬁe ﬁ%ga%é%a%g%q fﬁéeé’rﬂﬁggniw% rb?s'éﬁ%%’é%ﬁa@% %‘ﬁepartlcular
with respeﬁ'tet(b@ig@'lcmf@ mmm)atrssth@mgrbﬁ&‘ﬁ)gsgn@l@mum BP& CRGH socthe poadidayéor LTE are
required aggiyrtes, mcara@eﬂeﬁtw tredrBysieal lawemtr M\ SHaVEREE TReR NS HaREPYO
2010/031 7EOPCT/EP g%?p !?831 42'6?7%UIp ent iS re qgﬁ other potentlal advantage is that no
changes &8¢ §i&Rt {EBh i (FotBRlrdontRe" ?@F%qﬁéﬁ? F@ﬂrr%c'asg & FHEBIGE) 1ayer
entity of th\@hﬂwfemﬁpﬁ%t@ﬁ%@@!&tﬁ!ﬂmﬁmm@@ﬂmm@mmwmnbmmmce

asaggajneryépgg{éﬁt%%@m,{ggether with the corresponding HARQ information to the 5 MAC layer
entity. The user equipment's MAC layer entity can perform the necessary operations for dynamically

scheduled fespactye e8P gﬁ%ﬁ&@@gv SALIANT SERTn € hy R IRR BiRes R0 O°

the received info matlo rom the sical layer e contrast, t esolutlon Iscusse nthe

Technical ERR PSRl OEHIR Bei §dﬁ'8 H fG@Pé%éBWJ RRatithMi¥e yeenttoBs”) to
deactivatethesBRivIE Feistaat resaumoahmwamg)wm%gm@a@wrmme thlaysigai- layer

entity dete SHTVR Pg'c %?E@@a Eﬂﬁﬁé&% |s m um re%ﬁz?m o rJﬂdlcgtlon Wlﬂ'hn the res%gfqallocation

field and rafjoortst IS to yer entlty ToS A new |nstserﬁayer S|gna?n etween

Physt@al |/ef-Ehtity anamiaciaghionasnaidYRartiserssignmashansintansniis/meevas amdata
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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15 standards, the MAC layer entity performs the scheduling operation, i.e. detecting of SPS activation /
retransmission / resource release and performing the corresponding actions, as described above. In
the embodimgetsedirnupmed above with respect to Figs. 7, 9 and 10, it hagpeepassiRgy that the
modulation and coding scheme index that - in comtbination with the 20 value of the NDI - is indicating
the deactivation of the semi-persistent resource allocation is an index that is indicating no transport

block sizeThe "@iaaae T8t AppipAshSiasriited \Bhys & RIERAIGENsElgi-Hetdisrthi Schtiuling.

However igsé putdrivainriethtigs bvsrmabreeresasiyrios sorfionsseanty Doenbitation@dniaion and
coding sc@ﬁme

indices f ctivati ) I3 istent scheduling, e r%liggs' an
transport blocl lﬁ' glgg {ﬁfgoér{r%&awgn%éﬁéggﬁ Fir(glé:'ﬁes 93%%%%(? %1%%&?% ?%kﬁqéé%ﬁt%o above. It's
generally prsssie i¢laaserveWitly Hieitdisr rotlipnidn ntite ARG Sthdsneetiied dot o8fettnodulation
and %Qdingkﬁs@s@%stye&seﬁrgegrmfﬁ?gh%ﬁw?m&5@&%@@%&6@&@&%@%&@\_smtlen;ﬁ field
size (e.g. 5 bits resulting in s), in order to i resource release. Obviously the
selected rﬁ%ﬁtﬂ”ﬁ?oﬂ}ar ge%%li%ﬁ ggﬁarﬁ&s‘b fﬁq(fé%?nngyg @%‘éﬁrﬁ%"b‘é &@c?%?aan g tgéﬁ\%?fin or
reactivatiotoritbieatisie ofi Db b valuedad anogiota ol g sihiinges imdeei intlea thag ot /adi disehisport block
size may RequevgriiRiess FEYAMAORIVSHNRARK SRIIANMLLH Y wiRRrNCR LBBHRIPDaRENef a false

SPS activation by setting fixed and known values to some of the PDCCH fields. According to one

exemplany@RRRSH: PIRRK Sizt DIRTRALIN GN\PE RIRYEEARO BB 1576512 Fise 1R Brsiabs1 43
number ofamd draidingnsanehos divdg>s glisdireimdicesnaepodf tieckedind aniatadaliiomn dscasechiridttee allowed

for use In BdnibinatoA Gt RACY I Arig SRBURIAGD Sl RIS G iR ibcREiRriRee. hose

"allowed indices" might be those modulation and coding schemé indices the most significant bit of
which is 0 E0tFRICHIERVEPRSRge of modulation 5 and coding scheme indices that can be used to
activate or reactivate a semi-persistent resource allocation is restricted to indices 0 to 15 when
exemplarilipncenntfastitngrete wibatodefining aielesfnBsk tentesibes abaveplifisdopegiblside 1 to 4

ﬁltgve- AnlstPa@&fPQOeHsr%a?mtiag %E@?ﬁ)ﬁﬁﬁ%@?ﬂat@%@_ m@('j %%Mé@@ﬁ&%mrgnfi éhtﬁ

It Value IS set 10 ] rther indicating a moagaulation and coql Jngex outside e

o e oA G P S AP EISA LBFT SERATTS b IR LA REE ou

be ignoreddipabe TES ik wilirelenseRhg sicukkpendngiSP SoctnREGOH ¢bewthepssisanmenhe MAC

layer enti%gﬂﬁaéﬂtby%féosﬁstivmﬁamim&a%@t@mm@wﬂaué@%dmteet@ﬁsrsa@mmﬁm, one of
u

the 16 modulation and coding scheme indices allo for the activation of semj:persistent, scheduling
would thu g Regeed ééi&%ﬂ’trg’m%a@eagéeeg‘gﬁﬁtiSﬁ‘%ﬁﬁg sgﬁﬁgﬁg?tgn@s%ﬁ Jﬁﬁg. For
example itussulequépoheiivh adtsas haringylessived dulwniamianescoding ssgamentidearaitelitotte allowed
range@f mesylalen il RQeiRe SAERMRMANRA Yashell" B SRe BRIBCIYaliesu/adlicalRR ahePS
resource release, e.q. modulation.and cog)l%%‘scheme m{?,ex 15. This would however. redgﬁe the
number ofSRUBHRRGh A FEIEE5 P So M IS TRFR R CIBR) BRSRIRAJR,BI6 HELaeP £ 8ps
(re)activativelease tren ipsien T NBé o wdioe andyredulstion eindosxibig scbdmeaiimdesand coding scheme
indices for the activation or reactivation of semi-persistent scheduling as discussed above, but to use
one or all gaehenethdatandnbcasingisahsieradicesTBghdifoititbazetiveangesfiththeemmersistent
scheduling as an expligit S e e 25 indjcation. F e, i i coding
scheme ir?g?ggg %ogég%éye}% %ﬁ%%%ﬁb@%ﬁ%‘%ﬁfg%wgﬁg ggrﬁ%p%%@éﬁ%%pgﬁﬁﬁ%?%ﬁodulation
and @dindréeraeseandde deiEe UIBDe Inayei chemyedneadnal iber siguaine svashensa i to

correspondingrigi?iag esRUIcRa8 emBeomaatieg HRTORtRAgdharolieasef tpBnipsuanaefihe
modulation anéjetcr?edén\%hs.l%h?me indices.valid for SP ivation as %S I ur%e 30 release

e P
indication,?ﬁ% advantage o &qg'%%rf%stpsetﬁ)é? ZeNode B Razfore free orritgin1 ch%%%fr}%‘g?nong

indices cart@ddibedhat e SreleasatibRSHiwle e remievedBodithermeiasse Jitsh vrageraivRbing change

to the Phygé_ﬁh:;«%is@mri&%uhenﬁaq?:mmw@neﬁ(,t_j ag.dm@zm?lﬁqa@wiémfartw gk rg s .
com nicati etween the sical layer entit nd the yer e tyIn t USEr. e( ent
g e e A e S
(re)activation but one of the two transport block sizes could also indicate the release
T8S.

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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WO 2010/031470PCT/EP2009/005831 44 transport block size signaled in the PDCCH, the MAC layer
entity is not informed and may not conclude on the actually signaled modulation and coding scheme

index, as diffgr@nbimesiylgtion and coding scheme indices may result in thesamediansasyt block size
depending on the number of resource blocks assigned to the user equipment. 5 Hence, the processing
of the PDCCH in the Physical layer entity needs to be adapted to detect that the PDCCH is signaling a

SPS deadfie!diBMIYEHELRITGINTND FMERSPRTLIARY e M GaRibA SI90/88iNyBR4HE R X in the
SPS PDCé¢ihbilascpudisinly ithespony sitadissies entityechighestfpossibie Mas paytebleokityinn thaBPS

ey el stati oo eniiechighbtfpussi aGjogbleckision i
eeponse T B v ok o LT bR R 8 e e e dome fed

includes aiffjsradeteatiaethatrRnenRiichigskotizs AiRIAR RGaRF PhiRRAUIRSN 8IRARD @PRF ¥leme index

for SRS agibcatieariy Niswiasaibiiangdils teslvikrianiyspoh gk iberoreeesPbaaidiRiDCCH in the
Physical layer entity, however no new inter-layer communication between Physical layer and MAC

jayer [ neegiferirell SIRAEY RN BEMERCBISENCIBIN U0 SRIGURY MISerihie ddbingryler entity

on a SPS resource release by introducing a respective inter-layer communication between Physical
layer entit)SlaRFRIRS TS eTRe Hisieot bedylingninAidial sieane TEvB §0f HRlRK: sawelitt ention
according dadhgptiekdciatiple ciarhtiperisisvent creietUieglissulgsbd dettiness pBoistds Fegemipldrly 12 and

13. In conlgsLipsiR0 7,2 QuRiedple Halae Lombia AN o COUIBINaTRBe) AL A Pdale and

modulation and codirig scheme index (indices) to signal a SPS resource release, the following
embdBimeSdnsividealivingicaie be tragsrent blockosizgdndicgtintaspienss, A hiptatdamPiRport block
size that iaifigakiRg. Wbk SRS UIEceURIES SR ipdbrelge lretiispmainild hie ieropishialgritatascording to

this alternatjve., ct qf the inventi dnay Y C Ined with | techniques
aiming at %e%%‘:@ngg %wéé?é’?gf'é%@ %acl"@'fﬁ/atlon&r{gé %%%a?glggﬁgﬁt %/duﬁ(;%%%s%ﬁéigigvﬁﬁgg PP (see
the TechniBaaBERRRbUAB et MR W) PEBREMeans 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 fididsathatrenevagtosefuhfosemmil pesistarittbehindention Wheten BfeasetMBSpiessskility used in
one qEbogimepfatdiENGIIAhI S rnHE dRRAELAIdRNAROIE IRRICSAR Ry WhiRR naliRyyed for an

SPS activation. In the current LIE specification, semi-persistent scheduling is configured by RAC
signaling LRGHY 4 R0-S988EOR-FO MIBRTIPECL EPAHEE BRF SAMRA RAGSTRRIBdeYRAT resource
2010/0314aie@bhER29 0846H6581 dfrpdirgnetezkabhid BesJdge diftdueies tie BRStperodreity (SPS

Interval in Eigo oSt S RUURNL RS A HRIBLANGP URT WEREIARD mHIAR A s gformation.

According to this exemplary embodiment, the RRC signaling message for configuring the .
semi-persielORPUeH SN ‘fﬁﬁm?ﬁcﬁ%‘&?ﬁﬂﬂﬁ%f%%m&I.'c;@éé??ra[ﬁ‘sﬁﬁ?t‘iﬂﬁ%lz@g%gys’cal

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 correspondingtly.

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-RNTI 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 exampie be
general purpose processors, digital signal processors (DSP), application specific
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5 i.e. transport block sizes that may be used in connection with an SPS activation or reactivation.
Every time a PDCCH for SPS activation is received at the MAC layer entity, the MAC layer entity
checks whethas Baejasliggted transport block size in the PDCCH is within e sebaforldeyyed transport
block sizes, i.e. is a valid transport block size for SPS activation. Since the transport block size
signaled in a PDCCH depend e ber 10 of allocated resource blo d the mpdulation and
coding schne%n%?igne 51'{%%%ti\fé%€o Id %geq]o g@ﬁé?@%‘n%ﬁgnu%agendarﬁg fmdm %Ne%ftré’r&é%ort block
size withirPthgrBmBaiis fagie sityicese St ddeovitidpeisternbegimeaisteh R SrYenter miseaipabean be

used for SRAGRIBREPEMBISREPHOmbINAABRRA thBkCH&IRRS between this minimum and maximum
value would thus be valid transport block sizes for an SPS activation or 15 reactivation. It should be

noted thatFthﬁﬁ%ra(ﬁeeggﬁc;bgtgﬁ'bggﬁgﬁ@'% lf\‘?cy,vit‘gerl‘lat%ﬁ%%ea lboﬁ\@%g%ﬂ?@rﬁg%?%é%%;ofor a
semi-persistent Scheduling (re)activation, for example by signaling via ARG the cofresponding
modufatioROHMEBE: TedingssHaIATE aFRIiB¥RCHIRT rBY i ROEEHLh difeetyr db NBFdVRI ¢afie@ dhsport

sizes. Fordhanstitaiien siftwaitPhofseyrsedelearéwthe ipfernepiacehaatidedostisie 20heodified to
include to the SPS coglfi%gratio relqéed aran?_‘et Egga&r(e;geter{ninr%gég%psg#)or} blg%ggae,f\évrhich when
signaled ifa POE SN HACRNG £9PS FEs8Vce Iease.“W1u|s?{ranspor{e BIoCk Siz& 15 fefetred to as
"release TG@rpithBAMORRRPWIEEPRQbiAsH ngimsmateegisBrShesa fiitiaitioR-MeMag¥Riccording
to an exergglary 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
semizpersistept resour I ' uj t . .ac i an
exenigary SISt o e 0 TR R A e R AR A SO E BT T e &
semi-persidteft 36 SHINVYRFOLEMRIA- t& tHES RAURTHYTH SHRYI Pe SippAewss 80 ¥amRRdRhin Fig. 7,
it should bgysite dithintbadirastsy atianmibie TerpeRalsientse e TR Bessd dipgvirib esasgraplary
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. WO 2010/031470PCT/EP2009/005831 46 The signaling in Fig. 8 is essentially
similar to tHatEnBRHINSRF a9 RRRF RO LEBRARERES CEING PYRILE fi’md%ﬂgt@é‘ﬁ]fll?éﬁé’ifstent
resouite s timre(S&sdibddD GOk ikt cudi vaponepiatayietrling they sete akdiddB B bipsigmblthata
COfreSpo”ﬂiﬂﬂ&&ﬂ@b%rﬁgtﬁﬁ%&ﬁﬂoﬁeﬁﬂiﬁﬁ@éﬂ&ﬁgw ROt apd GRElRASHIRRRINGSX

resulting in this 5 transport block size. As indicated above, a further difference to the signaling in Fig. 7
is that the S9N BisCenRaqlie M0 WIBAY FrRRAHRAY framy i SRR PeRRE OiNSersistent
resource ahweation 2 bheadBedeaguiprdent but is so-to-say also providing at the same time a dynamic
grant for one further transmission using the resource allocation and transport format signaled within

the SPS U} §H3G& b (flrtveliviiemineg dibihis: enadmpisodPiaad RIRK Sesn i iRRisdant-sriiRAutng is
ing received the SPS UL PD the UE is making one initial

d i d CH (deactivati
B g e e S RO s Rt S e e
(deactivatiomifiniteiiteans ineIGFReniinciogl glawefernireReineg en (eadercrinio)) eind

COrrespoNGHR0.E a8 SHBSHRRsAND: reapEtoosGPe 8438 R dRitsidurf SdRIG8CIMHRERR0
semi-persistent scheduh%, it should be noted that this concegt m%be equally applied to downlink

semi-persig?é%fréecﬂ%‘ﬂﬂ Indifens & hedavanisd Y eactivation) will indicate a
downlink transmission on the resources and with the transport format as indicated in the SPS DL
PDCCH (cékstithaisieraiied rexaianations taeer deitheidediiea! Rackorusdniedppaltei8cheduling
at IthﬁlSﬁﬁmﬁHmetﬂ- E@tt@xa.ﬁuﬁ&meN@del&rﬁmuIerﬁsmaémieaegﬁaﬁ@ami-m&mlr&ghidtgirlgd
and , at the,same time, a RR es or releasing the hearer using the.semi-persjsten chedule
resources, ST ERian oo hoT 1L RES R R R R sy B el
MAC layersaesificaiorerentatiopsvichirpepoersasq @pi dunciiensrdmdhe dnelier eonspumsaienf the 25
ilnifention(;rm@_@ﬁﬁg@hs@e@meﬂé%sﬁ iﬁé:_ﬁiér&éﬁm&aﬂ)%@ﬁwﬁwmé@lﬁg%élaﬁiQmﬂ@ﬁﬂﬁl{ﬂ@“ent- Fig.
is not distinguishing between uplink semi-persjstent scheduling an wnlink semi-persistent
scheduing T R HES CREIRPR B SRR FRARCCH g S o S R B S R cted
abov@0sernf-Heesitvention iealy ey ai$ohreadiyr vsgdpiméhe ik Corfligtiredrerdly Sixtysaashby tifea
correspondjpgpRRC 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 (TBSrelease) 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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WO 2010/031470PCT/EP2009/005831 47 Upon reception 1104 of a PDCCH at the Physical layer
entity of the user equipment, the Physical layer entity is checking 1105, whether the CRC field of the
PDCCH has heeniwaskes by the eNode B with a SPS C-ANTI of the usepegripm@iladsg: Whether it is
destined to the user equipment and whether it is mlated to semi-persistent scheduling. In 5 case the
PDCCH's CRC field is not masked with the SPS C-ANTI of the user equipment, the Physical layer
entity progesafggl 106 the PDCCH as a dynamic grant. Otherwise, the Physical layer entity is checking
1107 next, whether the NDI bit value is set to O thereby detecting whether the SPS PDCCH is relating
to an activation respectively deactivation of the semi-persistent scheduling or a retransmission of a
semi-persiktently scihechdthed Gonidizadtisating ssisemirpeesistént BB GiRidatiolviim astriafBmission of
a semipersistently seheguleshiyAMASEARAIDG S SERERCCHE WIIHAIPEEIORISES
accordingly. If the SPS PDCCH indicates an activation respectively deactivation of the semi- persistent
scheduling, the Phy§%l3§er entity is calculating 1109 the transport block 15 size (TBS) signaled in
the SPS POCCH and is reporting 1110 the transport block size, the NDI and the redundancy version
(RV) signaled in the 8F&ViRD GEHacCtdr ol ABARgelr BrattyaTHeda AL taptnobsignallieg kbat1 s1. whether
the SPS PDCCH inditaifimg tauenotapiorurizel bR aabiuriyRl dadhe drlgassdiRe fd@Srelease)
in order to conclude, whether the SPS PDCCH is signaling an activation or a deactivation of the semi-
20persistent scheduﬂﬂa. In case the MAC layer entity of the user equipment determines the transport
block size (TBS) signaled within the SPS PDCCH equals the release IBS, the MAC layer entity of the
UE will release 1113grciiatieg baarpiorsistaBureewse dinerianiiidhe tNew&atandivatart

fschrtl?duling- qurtherr_aaterr_i@enuaeraﬁqgiamﬁqsngcgmdh%mﬁme%&%;%’ic;jﬁaﬁl?agldegm ﬁimilarr]
ashion as a dynamic assignment and transmitsjreceives.a.data packet accordi . Otherwise, the
MAC layer entity is c%rﬁésﬁj%r%'}%atc rgﬁg]g B0 ?;ﬁ?g s%i)gaﬁ%ﬁﬁgi%arl{:oéc\fﬁﬁ/lgﬁoaﬁ éqf%réosél%ltf%%rsistent
scheduling. Accordirjig aeding achesyeinsdenty 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 rangk ofetidid fandeactivdting sizesmidp&BiStativesmnge uitudatitve tangeaudefined by
min TBS and max TEQkgheRK semaiiebdisditaaannilonlos 2o ig Aarepianiisgktgansport
block size range allowed for SPS activation. WO 2010/031470PCT/EP2009/005831 48 The release
TBS approach descrsE@™ENE #eRPlection with Fig. 8, 11 and 12 has one potential advantage over
the above described solutions where a combination of NDI bit value and modulation and coding
scheme index has b@enaistautéosititatacs PSivdeniceordiebsianalling teemarieingciutiew dvatentire

e b et i -9 S35 G 8308 ey o
allocation possible with this type of release. i.e. arelease that is signaling a
predetermined comtf?ﬁ%‘%%{ﬁrgﬁwgl ﬁﬁi‘f%ﬁ‘ﬁg"émf rﬁo%‘f’a[? 3;@'88‘&?1&3&%8&%%@%@8 t be used
in order to allocate réssitedingrsehamsiindextiahissiansngibanivek equipmien teideactivalatisport block

size information can Qarusursied irdbsurde Gfiddsdiye nakipt a modulation 10 and coding scheme index
yielding no transport block size information is used in the combination of NDI bit value and modulation

and coding scheme | Inlicati > rel I t {ning a
release TBS as descﬁ%@%ﬂggﬁ)%aég@ ié%@’&?@%ﬁ%f%%@%&%ﬁg@i%ﬁ%ggﬁ% H':he
release PDCCH. As tedBRIRRY ofrsne ithes eepin SQMRMARK tog dsagtiuai ctheq SRIRIRRFSIFIERt receiving
a SPS PDCCH indicaégsutbe appeanen] BS UE will release the corresponding SPS resources and obey
the assignment signaled by the SPS PDCCH as in case a normal dynamic grant has been received. It

should be goted that-yen e WSFBREHIS Agfessediih hRES GéNFbdbhspegauipment

acts as having received a,dgr_lamlc resource assignment in parallel to the . ,
combination of the New Data Indicator vaiue 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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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 ND!
bit value angvovadwetior and coding scheme index. On the other hand, tRETHERAMRMNFPH release TBS
will introduce changes to the ARC message confyuring the semi-persistent scheduling as the user
equipment needs (6 e Z5Jgmed R RISBRR 5. do avoibieinverseaiadktemeiinling
overhead'for configuring the release TBS'via the RAC me sa%%ﬂtﬁa relegase TBS cgulgdpne a
predefined value. GomRiRaiag Slchs IR D3 RAIGAIRS S R]S B EIgUASCS AN 51 Bould be that
the "release TBS" figlgdssantevad madNde DelaoseicR6r foaldeidivating setiaperissientddeduling is

implicitly given, i.e. lg‘;l?ﬂ"min T§S"nféerll or ‘ﬂé%ég‘ﬁ&éTgﬁ %Qxﬂﬁ@ dogRtehadndicatestigyvalid range of

transport block size aP%cg‘ﬁoﬁe ors tivation but 6ne of the two transport block sizes

could also indicate transplrbdiovR Siza [teriivsEr E8HBRREM dNAaSHERLINNE SRR o cation

sizes in terms of regpuicQipioskmahiavalabivisBiosWatieNdans pamtisty schemes for semi-persistent
scheduling WO 2010/031470PCT/EP2009/005831 49 yield a minimum or maximum transport block

size that g be signaleg ) PRCGH i, SHAUF SRS sdraaner e apdasbiobes

possible transport blo ze  signaled in the PDCCH C?ﬁjlﬂﬁ%m%ﬁqdiﬁ%e&é&' define the
release TBS. In thispsrieatedy, theBaTisthBlosraaskednitiag Ay 1980 TE185Se does not
5necessarily lie withigiiiengpoidentialiddnansxighblive suesdoresn SREACKAIONEOthermore,
similar to the example djstcu§sregovvri(t:h IﬁPbclgﬁ‘g@bove, also when defining a release TBS for
semi-persistent sch@&fﬁfﬁ&f‘m&w&uﬁ release TBSs for uplink, downlink and uplink&downlink

semi-persistent scheduling could be defined. This is exemplarily shown.in Ej %tﬂ@%@\%‘? fields UL
release TBS, DL reldB8cMeROd AFEAERd &AM 10 gl'rqd?\% Fuﬁ%%%i%?% ]ﬁ1e transport block size

indicating a release sijtiain, tionvrthekeiutie Birik e imin Rretateraupadcralu 98 MANIRING this

example, it is optiongll, ey RRsiR s dedashardbpAREs R e ion ngtistared in case
same are indicated in an SPS DL'PDCCH or SPS UL PDCCH. As a further variant of the second

aspect of the inventign where a release TBS | f icatsdgaetivatine Aicaminparsistent
schedulind’,' the RRCTQﬁthgﬁag%qﬁf)dgrég ocgﬁ'ﬁa?a??ggl glfg%(g?ﬂc?lﬁe combination of mogulati n and

coding scheme inderrahdodinauredhamscdieh Dgicatese 9% e idiol A88 F9R Gifference

is that there are potenijaliydtitde eambrisasinns alvvadyatizasntiee didges imhpdiitesand
resource allocation size values Wpic.h Correé%%ggl t%}ltae same TB size. In this case the Physical 20
layer would be requi?@i‘%’%@lﬁ? 0 '%en"g?; resource release, i.e. check whether the RAC signaled
combination of modulation and coding scheme index and.resource allocation size was received by a
SPS PDCCH and infshergimibaairer e9HRBESH e iShiow 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 equipmends SRE-PSTSRM TIesOHEE RIGSAHED (8 PR SiRlINLy P eRREY CSU@SEISO first

check, whether the CRG figiderhiied Rieiihirmanisedodity thehesse dopsanognsaidC sRbERE 38 not to
determine whether it is a dynamic grant and, if not check whether the CRC field of
A m i deR R AR Rk

the PDCCH is masked W} iIpbment's not. Another embodiment of the

invention relates to the implementation of the above 30 described variouys .embodime i
hardware and software qtsgrfg-wgﬂg%t ifesPEe ailocat%n or &e d%wn ink, in 2aLE J‘%?eHéHEP
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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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 specifi§ WO 2010/031470PCT/EP2009/005831 50
integrated circuits (ASIC), field programmable gat %rrays (FPGA) or other programmable logic
devices, etc. The various embodiments of the invention may also be performed or embodied by a
combinatign of thege fEwisasaEuHr e ek 12 CTRRIURCLIR LRGN VERIRN AR A%
implemented by means of 5 software modules, which are executed by a processor or &recﬁ'y in
hardware cp¢®bsignalingfioroheothiede ModatkHasdretalidy afcimapiimkdrdatntssiaydengossible.

The softw. dEﬂi be, stored on any, kind of computer readable storage media, for example
RAM, EPI@?)?HF% %S@Riﬁfggﬁt%ﬁe%n&ry,%}/ fé’laef%? ﬁ‘g}(g]g? 886 -%W’,"B‘?)gfoétg?iﬁiﬁgﬁmrmore, it
should betimeseatrtiipe thistéetmssonbieatsatial fidHaepii@istation are used as synonyms herein. A
user equipment may be considered one example for a mobile station and refers to a mobile terminal
for use in 3GPP-based networks, such as LTE. In the previous paragraphs various embodiments of
the invenion anderiASeHRUBLRRRE 186-ICEN AERRIPd, IBAMDIOR D RAIAILRYGR pRIsON
skilled in the art that numerous variations and/or modifications may be made to the present invention
as shownGRntel spaeaitnenipoanrowdedaed Uoyidhartsgriremibranirivy tsrgmeitihthamvedkon as
broadly dﬁ%ég%%gﬁzgglﬁ fgrther noted that most of the embodiments have been outlined in
relation to 20 a P-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
embodimqgts with respect to 3GPP-based architectures are not intended to limit the principles and
h v

ideas of the invehiSALTEW AFHBG L0 NG FhelABS bt S JHithRIFRTNISING Sisaating fem
Backgrou sesdieBaane araquisnied 4 rete Hasssiachinadrartly 3GERgRAgITE gremplary

embodiments described herein and should not be understood as limiting the invention'to the described
specific infiBBhRSheRIBAL 'SEprbea Allesatipnfanetmmanaatnd aliswrbi tranapirhidock sizeskthat

Neverthelgss, géem VRGeRts Browy %q ﬁEﬁ.iH m dﬂ applied jn the architectures
described in the Techngcal Bacfgrounﬁ SE‘C?IOI’]. F%Irt%}érﬁrﬁgf%&t rénaoglhc‘:'\ept %%eogh Oir%‘f]/gnﬁSﬁrmay be
also readiég@uiseeeintthe LTE RAN currently discussed by the 3GPP. WO
2010/031470PCT/EP2009/005831 51 CLAIMS 1. A method for deactivating a semi-persistent

resource allocation in an LTEbased mobile communication system, wherein a user equipment
performs tHe stepsedfnethod according to claim 10, wherein the RRC message further indicates

HARQ information on the HARQ process used for downlink transmissions to the user

equipment according to the semi-persistent resource allocation.



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 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 Indicatdr value and a modulation and coding scheme index.
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 fidid incllibiihgnatprstiataendingl tootEnatiomioisa New Diatavhedisataie ale@ata aagulation

and codin%PscﬁH rgghigrglexﬁtqgt.is.c?usi the use?r qui'oment to deactivate the semi-persistent
resource a oca%on, Gha tranamit écggﬁpc%'?ﬁr(? ﬁ%ﬁ%llﬂ&%@i@&%!@%éﬂ@m@ FBPByuipment
to therebyerapse sibseteotdheppriticie (inetv igites SeMineYSIeRiAfy OMhe8 Rl AnRliRi RN Ne

method according to claim 1 or 2, wherein the predetermined combination of the New Data Indicator

value and IS5 HiaRBRPERIRYURFFsRAE HRdiiansy ersien oaan Halitktalaltienseniss®and the
modulation csedigta SRherTIRBEe siedicaing anbacsy 7S, \Nformation, WO
2010/031470PCT/EP2009/005831 52 4. The method acco d%%%ﬁgg??‘nki UESRIORR ek
predeternfidtitEyERlIsaiwh of the New Data Indicator value and the modulation and coding scheme
index is the New Data Indicator value indicating a retransmission of a data packet and the modulation
and coding scheme index indicating a transport block size to the user equipment that is different to the

transport Bldck sizesofigtboditaidoadisminsioneobiheahaia parkeat SwhbrmaiodRacpding apne of
claims 1 tg 4,.wherein the,%f(gtro] signalling is protected by a CRC field that is masked with an RNTI

assigned B ARG R0 fRIR (R 10RICRIREI CLR AT Rligh ATPleiRDpinastdadisraewheein sonan-
persistentd; regriacationeb pih 1ogHesHa ngdo clai ekel S field of the
control sign%?ﬁr%dg from the eNgdg Bissettoa pﬁgﬂg%g%ne%%\g&,wgﬁil%g%%g%sﬁ§ g%'r%tt}gp
signalling $R8M8 AN dransieert lleek sisadteaidaunvink dieasonsFiotite beethoehatokding teelaim one

of claims 14g; m‘@ﬂ?rﬁmléhﬁ@%q\iﬁi ding scheme field jndicates one qf plural modulation
and codingéscﬁeme indices, and t er('-:?l ?s%@ﬁ%%&%fﬁe eg]gt?ﬂ?g Fraicedt H?fi‘ﬁ%ﬂesﬁget?&%sport
block sizefivifadeatidink ttadswhissiin. 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 dowalink The-asetitogesosstdireesesrineddpaayiation aadgadian AP dRdRKS"gald subset

is indicated in the modulation and coding scheme field, and a semi-persistent resource allocation for
the downlRGHE FRe/eri thercratel rigRilieg isicemmrisest e tasipikon 2ssigrarbitttpitbeaisemined
modulatioggshading scheme index of said subset is indicated in the modulation and coding scheme
field.

15. 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 sighalling
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.



53 8. The method according to claim 7, wherein said control signalling is downlink control signalling
from the eNode B used for scheduling of downlink transmissions and includes the first predetermined
modulation and coding scheme index for deactivating the semi-persistent resource allocation for the
uplink. 9. The method according to one of claims 1I'to 8, wherein the reception of the control signalling
is acknowledged by the user equipment by transmitting an ACK message to the eNode B. 10. The
method ageording (e dbelReh bid Feluen HEAEBMARATIRG oINS Nds Bifg the user
equipment an RRC message that indicates a periodicity of the semi-persistent resource dflocation and
a range of allowabksheshigiolergssiesting feattbaruber camiigoent patcareighalling nainsigizitigd from

the Node equi t. 11. The methpd according to claim 10, wherein the RRC message
further in |c;@é§’e H%&% in%?ﬁ'r'?g io%%d; t%emPZ&ﬁbﬁgpocae% u g‘éqgr S50FRK ﬂ%ﬁsr’ﬁﬂ LR 18 the user
equipmerpradetedinigad thenseinztioer siftentNeso st alirfiatitst. Vedud 2anidhe MeaethasROHAY to one

of claims 1tg. 11, vFvc%egrﬁin,the modulation and coding scheme field is indicating one of plural
predeternﬁﬂ‘g'&gna nG/HRIEX, IAb S AAMS W HEE: UsthesnummeRhitR dfrsbvates thecaemjointly

encode mgashdlation sdwrinee, 418BaR6H Riggk 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 transmissiod transmifenietHernsatbingnesid epetiel slignallingovial avwieatesh ¢chermetitdadtien and
coding sc ield Js. indicat] lwal ermined indices, wherein a non-empty subset of
the predepegrﬁ%a%’%c@ibig l%%%t(gy:(? ?g{?] I)lflrI egn‘gé%ﬂsr%lgamgt%r& sgcﬁg%g%% Q?aﬁ§W6'R?{§§i%§Ee for a
downlink ressmnissibocedibe. received by the user equipment, while the remaining indices are used to
encode only a modulation scheme for a downlink transmission. 14. The method according to one of
claims 1 to 13, wherein control channel is a PDCCH and/or the control signalling is comprised is a
resource agsignmesiritpiier UsRideawiPMealund S5toringe rRIHIBIAR! IRAUSTihaBeEERaSSH obile

communication system comprising: a receiver for receiving via a control channel from‘a Node B
control sighaffRF e RisAnbrfiRALNBAND SaHARIIROHSRI BawBmaatiol atehctvity scrremé field,
and BIORESH RS AL LL ARSI S NS EHLLE IS I35, If the New Data
Indicatoragnd the modulation and coding schem?ﬁgﬁg c@ ?ﬁ%éﬁtﬁpo é?‘gﬁ%ah'l(lgrﬁgsglsgtﬁgf ’abﬁ'redetermined
combination of a®esivilmaal adicatvehvetaeraidrarmadidaioB andtrsdigmsiihgriresingencifing 6. A
Node B for se in an L TE-based mobile communication system comprising: a scheduler for
generatiné \HI% bata H'nali:'calﬂoran M %lf%%%ﬁlﬂ ¢ i§ﬁ#§'§'?\lg%3?ﬁjlndicator and a modulation

Ol’\ﬁ’]e user equipment contr

and coding schedeaditiating|trdingemppralsiganinedsiotbBrsianioh ailNgw Ratg hsisativake and a
modulation and coding scheme index that is causing the user equipment to deactivate the

semi-perSSenti@sBlddaliRtaant, sPding sghemrntieldr of thmshnriry) signabingosiggahimng via a
control chgyaRkéRiifUSEERBINBINANGLIC ANRISRY SRS TR AMSE RV HRGt Lo ASAGHMRAS t%ﬁg Cwhen

semi-persistent resource allocation. 17. A computer readable medium storing instructions

executed $RAIBrefResBEriedexuser equipment cause the user equipment to deactivate a
semi-persistent resource allocation in an LTE-based mobile communication system, by: receiving
via a control channel from a Node B control signalling that is including a New Data Indicator and a

modulatiofBand éodimgmetkemeatiatleantdiumdersiiglingttbeionmitnar sigient ieeuted alipeation, if
the New Data Indicatﬁr agdci%e modulation and codir\}%scheme field of the control signalling signal a
predeternRiRSF R BhAiBRGT £ NEdYEsaiisntiRdtoP R ieaRHvAS Sy SR RRIFIEHtiFRPSEFEMe index.

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 modutation and coding scheme index

that is causing the user equipment to deactivate the semi-persistent resource

allocation, and



18. 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 signallingscomprising 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 iRy WAoo ARd SBnalidEANYRIIB0 salfhFantial sionsling viaa coaliol
channel to the user equipment to thereby cause the user equipment to deactivate the semi-persistent
resource AGHANEAL to thereby cause the user equipment to deactivate the semi-persistent

resource allocation.



