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comuni cation systens are wi dely depl oyed to provide
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giperrericd e boirgfesingd Mul tipl e Access (TDMA) systens,
Frequency Division Miultiple Access (FDVA) systerns,
Ot hogonal FDVA (OFDMA) systens, and Single-Carrier
FDVA ( SCFDVA) systens. BACKIGROWUNI) ess commmuni cati on
system may i ncl ude any nunber of base stations that
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UEs, and the uplink (or reverse link) refers to the

communi cation |link fromthe UEs to the base stations.
[BoosBagkgroypdt em may utilize a resource assignnment
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and may send a grant. of resources to the UE. The
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send eques resoudrces
systems include Code DlVlSlOIl Multiple Access (CDMA) systems, Time Division

Multiple Access (TDMA) systems, Frequency Division Multiple Access (FDMA)
systems, Orthogonal FDMA (OFDMA) systems, and Single-Carrier FDMA (SC-
FDMA) systems.

[0004] A wireless communication system may include any number of base stations
that can support communication for any number of user equipments (UEs). Each UE
may communicate with one or more base stations via transmissions on the downlink and
uplink. The downlink (or forward link) refers to the communication link from the base
stations to the UEs, and the uplink (or reverse link) refers to the communication link
from the UEs to the base stations.

[0005] The system may utilize a resource assignment scheme in which a UE may
request for resources whenever the UE has data to send on the uplink. A base station
may process each resource request from the UE and may send a grant of resources to the
UE. The UE may then transmit data on the uplink using the granted resources.

However, uplink resources are consumed to send requests for resources, and downlink



2 resources are consuned to send grants of resources.
There is therefore a need in the art for techniques to
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[0008] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 shows a wireless multiple-access communication system.
[0010] FIG. 2 shows a block diagram of a base station and a UE.
[0011] FIG. 3 shows data transmission on the uplink with HARQ.
[0012] FIG. 4 shows transmissions for VoIP with semi-persistent and non-persistent
resource assignments.
[0013] FIGS. 5 and 6 show a process and an apparatus, respectively, for exchanging

data with a semi-persistent resource assignment.



data with a sem -persistent resource assignnent. 061767
3 [0014] FIGS. 7 and 8 show a process and an
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nk by the UE. [0015] FIGS, 9 and 10 show a process

and an apparatus, respectively, for exchanging data

ith a sem -persistent or non-persistent resource

ﬁ@é?bn J0S. Peend § S DRSEREBTI PFPPBIEUP ESPEL IV dRissending

g.g%ﬁlt 11R"Sithe (Y be used for various wireless

comuni cat i on s stens such as CDVA, TDMVA, FDMVA, OFDMA,

E(m-IEDMA H68. d¢t hmd $¢ sthoms .2 Phecesse ramg a&yWQHﬂusarrdspectlvely, for
t wor k" ar e of ten us i.nt er changeably. A CDVA
By RGBT O TP GBI G PR Eh Rgnment.

Uni ver sal Terrestrl al Radi o Access (UTRA), cdnma2000,

etc. UTRA includes W deband- CDVA (W CDVA) and Low Chip

Rate (LCR). cdnma2ddBIAIEED DESORIPTEOMN and | S-856

standards. A TDVA system may inplenent a radio
t®dfAhol 6@1? $FORIGHSS Gieéﬁrabeds;k@feémn may Rpbpged for various wireless

%ﬂ% tec no Ogyseg%é%:hh Dgol’ VDSM%TS?]\?@/&%A%”G@ -FBMA and

Othbr !;y-:steano atlatedmé Ubﬁ)e,rnl ke 1@0Rork” hrd WterFujed 1htEEEEangeably A

EBHhaviiety stirapleal t risto 55y Sarichuy s Sl Temenal Radio

ReLasommin)e mm@a&ermfw AudACRRIARS TN (W-CDMA) and

Evol ut'i on I's an upcom ng rel ease of
LeesClEpR#RA, (LWIRI)C hederagD0Y SoGEDNB- 20001 Hedd @vwh IISf856am11dards. A

TP SeesPRan P RBEENE AL 15 SRR SPORA| SR Do MAmeyT Mobile
CBinehGRAEAY {SBMPARhITSFISRIA i) AR imbRERRD o rarksrRBRlogy such

and UMB are descri bed in docunents

a7 Beelvo T8 (ervldR A3 Mtr@@@ﬁ@tﬁr@hdmédt(hM%h ITBEPRGP ddt(Wi-Fi),

Gt A TE O L4 3 FRb DI GBS T TReCRR g ana s

BRsfit Bedniversel MoBRY m%cb@ﬁﬂlnfc@ﬁorﬁs%t&ﬁr(ﬂMTQ)‘ 3GPP Long Term
resources on the downlink as well as the link. For

EV@lrltl@Iy (LElR) 1 tsaﬂunmpagmettg rlegpe phEM BY Mt giorssE-AFIRA, which employs

b wf Qr i f.r ce
EFRIR FR TR BT RAEPSEY Rt SIIHI Fidh o ke, asm
UBSTS i pidi OMEL@tcoWesdri®0d 8h Hbdamchts Hins @ ‘Mg’aﬁizﬁﬁsn named “3rd
mul ti | e-access. conmunj cati on system accordin

@é%ﬁf@vpn /Rﬁrt@%wearm (BopEhey o e e iy gegribed in

| »
18, FREHE, SPORAGONAA ML A ROR A i 2

(3 GPP2). These various radio technologies and standards are known in the art.

[0017] The techniques described herein may be used for assignment of resources on
the downlink as well as the uplink. For clarity, certain aspects of the techniques are
described below for assignment of resources on the uplink in LTE. LTE terminology is
used in much of the description below.

[0018] FIG. 1 shows a wireless multiple-access communication system according to
one design. An evolved Node B (eNB) 100 includes multiple antenna groups, one
group including antennas 104 and 106, another group including antennas 108 and 110,
and an additional group including antennas 112 and 114. In FIG. 1, only two antennas
are shown for each antenna group. However, more or fewer antennas may also be

utilized for each antenna group. In general, an eNB may be a fixed station used for



and an additional group including antennas 112 and

114. In FIG 1, only two antennas are shown for each
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[0022] At eNB 100, a transmit (TX) data processor 214 may receive traffic data for
one or more UEs from a data source 212. TX data processor 214 may process (e.g.,
format, encode, and interleave) the traffic data for each UE based on one or more coding
schemes seclected for that UE to obtain coded data. TX data processor 214 may then
modulate (or symbol map) the coded data for each UE based on one or more modulation
schemes (e.g., BPSK, QSPK, M-PSK or M-QAM) selected for that UE to obtain
modulation symbols.

[0023] A TX MIMO processor 220 may multiplex the modulation symbols for all

UEs with pilot symbols using any multiplexing scheme. Pilot is typically known data
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and TX data processor 214 at eNB 10
messages may be processed by a TX data processor 278 further processed by a

modulator 280, conditioned by transmitters 254a through 254r, and transmitted to eNB
100. At eNB 100, the uplink signals from UE 116 may be received by antennas 224,
conditioned by receivers 222, demodulated by a demodulator 240, and processed by an
RX data processor 242 to obtain the traffic data and messages transmitted by UE 116.

[0026] Controllers/processors 230 and 270 may direct the operations at eNB 100
and UE 116, respectively. Memories 232 and 272 may store data and program codes
for eNB 100 and UE 116, respectively. A scheduler 234 may schedule UEs for
downlink and/or uplink transmission and may provide assignments of resources for the

scheduled UEs.
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to as a rate, a frame format, a packet format, a transport format, etc. The MCS for the
data frame may be selected to achieve a target HARQ termination, which is the
expected number of HARQ transmissions needed to correctly decode the data frame. A
longer target HARQ termination may improve resource utilization efficiency at the
expense of longer delay.

[0030] Q HARQ instances or interlaces may be defined, where Q may be any
integer value. Each HARQ instance may include subframes that are spaced apart by Q
subframes. For example, six HARQ instances may be defined, and HARQ instance ¢
may include subframes ¢, ¢ +6, g+12, etc., for g €{0,...,5}.
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. , | y
IR 80 o309 | TRLERGR, CRA AL R e cull an
mAe rd@respue3iyoidn dhARDmRGaléss usay AeVeP dppliedtion may provide

transm ssion and retransm ssions, if, any, for data . .
V?laﬁir.a% SHARRYPF bc8s SVl ey & i i SPUTFeQloyfiERdctivity and
B8 pRYald 811 €rafld AMBYoth&HicNRLe REkeT60t RS durlidlperiods of silence.
transm ssion or after one or nmore retransm ssions. An

HERQ (proveses Imoy awéora wheni déth drades avillohe récaivedafyom the VoIP
R e A Syl MBS e

b2 AR 1 OEREISES fidBYtheey SR Mpplicutipal BEl 16k R4y §dhd «Qequest for
RQ i nstances. [0032] UE 116 nay send a request for

HAF . !
upintkntesouseesute viRBniogeive ahgranipofhgndink rrgseurees ofsqra ofNd3 100, and

. t ' I\ t r .
iR S8 Mt e GRS (RS S BeBlimRiign pra reauest
oatiz dpbink andl a @fant be thepd dwikink foiSgidh tdsta fldn@SBap pssuk $n W@y control
start any tinme and may be of any duration. For

qvethgpd.116 may have a Vol P call and may receive

S .
T3} G SO 2R P i shtidH AP pe ol firee assignmens
sehgs thoswslgwil(h Babl@0. ns) during spurts of voice
activity and may provide SID franes at another rate
(e.g., every 160 ns) during gteelr ilods of silence. UE 116
may not know a priori when g S'frames will be

racaivad framtha \/nlD annlicati nn fAar trancm cci Aan AN
—Heeer—v-ea— ot ne—~vot+r—appi+—cat 1+ oH—TFor— S-S5SO H

t Hessigpimenk Typenever a dat a franme Desegptiom voi ce frane

Persistent An assignment of resources that is valid for an indefinite
resource assignment | period of time until revoked.

An assignment of resources that is valid for as long as more

Semi-persistent data is sent within a predetermined time period of last sent data
resource assignment | and expires automatically if no data is sent within the
predetermined time period.

Non-persistent An assignment of resources that is valid for a predetermined
resource assignment | duration or a specific transmission.




or a SID franme) is received fromthe Vol P application,

UE 116 may send a request for uplink resources to eNB
waQmg/oeaseei ve a grant of uplink resources fronP@NMBSDOT076588

&7t ransmit the data franme using the granted

resources. However, transmi ssfon of a request on the

|nk and a grant on the dovvnllnk each data frane
Hﬁ’;} Fesdpt g?nﬁr% gwowﬁf 18Ry d%?aﬁH%‘}“ PY] BlUCPOO_E| f set of

abca3RRS timé 18 n rre i lﬁﬁ?@ﬁéfdssdﬁ%ﬁ@ﬁﬁmgé f doRIE EtinstnY, a‘ngﬁ)%ve?fetc or any

resourceé aSSI uch as those hown in T
d’(&blbleati(ﬁﬁtlﬁﬁ:ﬁf 8 Tho(B4ijtcd mesgerves al a smmpalrstsmt mespuive assignment

te( fééfe rrec? gg,{.[a[)sg rueggrﬁl%l%%d g?sog{ﬂgf o 8‘}?\8, ne%bgegéﬁrces Bre-assigned
Fs@nesy, btcP Q‘h% Ipred@icemincd rtln?enp’erfé@@blﬁ@lidf&ﬂed 0K @@fmeolihferiod.
EggntGd resources In a sem - perS|stent resource

5bnrmg(ﬁmfm§ﬁl%@t reafl gopayriiverd g ejnucsortiggealy may be cfficiently
rces, . pr fine uree pr, an
]flseeSO or a g’ ]%%llcgﬁ‘ anlr eﬁ er?er fnd%.tea o tPI%FTE%%IIg Pico %l PGI'SIS ent resource

mfgﬁhrea@ they Bsudtfbmesit frp@ed et didiBRurts of voice act1V1ty, and non-
Seﬁl perS|stent and non- perS|stent resource
BYSGRSPRWCHEICBISITY] Bhtse) feisdd frapesippt during silence periods.

P SEQRDLRR M FhoRRY §sSi gﬂfneﬁi@t 1‘3% r?%w&’é’ &8%6 perfogn?nce for voice

sem - persistent resourc€ assign use

soirgeafid amgs rsdunte domtralgclgpuelt @vateadbi c&hachianvpdryisteanaesource
nonperS|sten res %r e si nment s be used for, SID
gqs%?ngseqqfty 15%3 & il9r, g g to -?Hérge time interval between the

SAMfraRRE S it €6Htroﬁ %‘EQM& QvahShd ﬂ[ﬁ?%ére’&?&ha@feod‘ded% BPRGuent SID
performance for voice spurts and may reduce control

frhlaamamvadﬁ/er head. The non-persi stent resource

U|tabl for .SID franes due
RREE" T ke T R S ket R B gerd R e iR U whenever
#RIUE Bhs hamN@ndvnahd agrﬂnHmMEh% daRMcahduRoliM and/or type of
infrequent SID franme arrivals. \Lml hl]@e UE 116 may send

gatp dguieBd 1R ghe geropreR Iieé%%m diog FI0Me iRgissl 8y indicate

wﬂ&h&’ P‘%a (gg&saa {,8 8 ?ﬁ %?g%%g%@% ¢ 1? %}%agﬁ%‘he ?ﬁ']téle voice

I ndi annun 0 séen

fre@le uastc eln gereed] dlffémm Weﬁzordéﬂ@aﬁ Bs asgdcfer dﬁ“fau@ﬁtdaquuffer levels
i cate vvhet her UE 116 has a voice frame or a
f’rr #rac ratee(cgy. AAull gpte é% palf éat%tfrafrﬁeq%ﬁe& gate ifra% SIQ frame, etc.),

gﬁ}?e?&n@ gﬁés' ofdinh % QQ @g%’?@sr et b@ol‘lisﬁgm%@ and uncompressed

dat a rane rates (e.qg.,
hedder VatRe framasie and?(aﬂ tf)thetaméorﬁraanﬂ Indjcegivt exf tlneaaraouimainé/or type of

| D f di fferent
Fui 0o e Sabiey Vele e B ol oh RS 08 R dadprer lvel
Yol Bhaly T @ABSthe S@Egﬁe@rco‘a&b&rd forfiaE medoulR #cqdésatinvénOfiesign, two

t he afount and/or type

codewords may be used for VolP - one codeword for a full rate voice frame and another
codeword for a SID frame.

[0037] eNB 100 may receive the resource request from UE 116 and may assign
appropriate resources based on the request. In one design, eNB 100 may grant (i) a
semi-persistent resource assignment for a resource request for a voice frame or (ii) a
non-persistent resource assignment for a resource request for a SID frame. In one
design, if multiple voice frame rates are supported, then the semi-persistent resource
assignment may be for the highest supported voice frame rate, e.g., full rate. This

design would allow UE 116 to send voice frames of any supported rate using the semi-

persistent resource assignment. In other designs, the semi-persistent resource



data to send. UE 116 may sel ect an appropriate
codeword based on its data buffer |evel and may send

wa h@speisect ed codeword for the resource requesPCT/US200T€76588
#ddt’gn, two codewords may be used for VolP - one
codeword for a fuII rate voi c frame and anot her
codeword for af D frame. [0037] eNB 100 may r cel ve
EEnMEE bR ey ea&*@smtrcamn&i@ M&edamac 9ma§§ﬁeg ¢ requested voice
ARREOREIQL e resources based on the request. In one
design, eNB 100 may grant (i) a sem -persistent
H9S8Lir c dJlad $6 grapeedeifeor nan-parsisantoesquegpuassigninont faong eNEel 00 and

597 abs e erilief oy oS Pt paifereiP Bt SWRUP I may be
SodtiticR! & \ah&Rit fdRNBID dHa@fe. ANEE SUBPRLY adlinduddntHeNBranted uplink
sem - persistent resource assignnment may be for the

rrseest aftey ﬁkﬁ’cﬂfﬁ@(ﬂe%ﬁl@edlﬁ?tmﬁe cgatder snging the, 1D frame.
gd?@ de%@q IQDIH% re%alvlgw SLétIEIH e?sngtgnt rgs%%r Veoa!l g nMegpﬁgmogNB 100

upporte sem persi s esour

&g ing N reain. thé @r@td&ﬁﬁplﬁﬁ&bgﬁﬁcestfhﬁa§bﬁg-ap@lﬁeSUEttﬁﬁismlts more data
resource061767 9 assi gnrrent may be for the nost
w&hwdhﬁ ymsewipayisr c d he figeeut RTd maebs d b peepniigpiable value and

ma 2'15@ sEIREEd b&lE: onl LRARL idEr- Jrﬁ@aﬂﬁﬂe rv@tﬁ@ﬁ }’sﬁlgé‘ i}é%ectaerc]i Jlme interval

persi stent resource assignnent frome
betycas eorisheutyealateftampd tonbe sans dyridled 16.0Foa VolP, UE 116 may send

redet erm ned i on, be. suffl t
Qigh Siames Sﬁ%yél%c?ff aﬁﬁ%a‘lg&hﬁi@e PO |TH%PU]%%§81“P1§8 ms. UE 116

anked it itf b LRI SMHe Qlfrﬁe%ﬁt h%dor@ﬁeltlgrrfﬁ}nﬁgrt the timer after
duration, e.g., after sending t frame 9] UE

deh@ingathe rfgsievaiec dragenisipe thei gtantet upbisburareas s‘;mgrtmntestart the

.rom eNB 100 and may retai n the ante link. .

gDy PR 8 sHBala o Heites et aNEnftocRib Mingyis the granted
wplidk lBsdubeestah RetkamRiit Behg thER redoiBRY tvhRe Ot skphes. a

fixed or configurable value and may be sel ected based

048] 1 r dfthei grended wplinkgpourpaseexpiipnatirally frote nerpee fasdhe timeout

bt ki R A0 HAORERLS K SlthE of AT B Ranted uptink
eyeliryesl frcodot ABedrat tianchd be atdateopiirt. péi ioddbr ayefheicd®, ualize the
80.ns. UE 116 %useatlrrerto track. of the

kee )
£YaHablgt reserrese . UBE! 11 s1arasengt signal tnrgqu TerEYuisht e granted uplink
§
PO Bl Sl T, R epha e (P BRI Tt AL we e
subsdquénk resiureesf r binend desgntUE U616y vayd refkequaytivgth no data

the grante lin res rces a ans t. us
ioGeflor & el selilis TREE ExeRd depradhAoBade Tirrhdets spurt
o ated &RlgnNIUE %6’% §en@xep'ré cfal 4k dbl datd 'i&!i&a!%ﬁ (¥2€ on the
for the timeout perio then this timeout period

BECEhi ihds UEedoamghtramnlt flate forhant idichperipdanttesl idlpipengd may be

longer than the frame inter-arrival time but shorter than the timeout period. For
example, if voice frames are sent every 10 or 20 ms, then the idle period may be around
30 ms, which is longer than the time interval between two voice frames to allow for
jitter in voice frame arrivals. UE 116 may send a request with no data indication after
the idle period has elapsed since the last transmitted data frame. If HARQ is employed,
then UE 116 may be granted uplink resources on one or more HARQ instances. UE
116 may send a separate request with no data indication for each assigned HARQ
instance. Alternatively, UE 116 may send a single request with no data indication for

all assigned HARQ instances. In any case, the request with no data indication may



resources are not used at the end of a data spurt. In

order to efficiently utilize the avail abl e resources,
wQEBD0gABIsamy send signaling to relinquish the grerUsI07/076588

PFt'nk resources prior to expiration of the tinmeout

period i f UE 116 does not expktt to use the granted

uplink_resources. In_one design, U%I116 may send a

PHROE ststS-posHmMERt Af FriQrEcat i2Bh SRS Wb AWAPRING PAITFIRYTGeH among

8. G¥REGIRrah@RfssiHA ke FRMRqIR! with 8o Cufa'iRMibatdA Bay be sent with

spurt. In another design, UE 116 may send a request

lovteh mydubiéiv e and dodseg ambor(leglgr trapsmitpewBtJE@H) i f the UE

not transpit data for an idle period. This idl.e
R8T e BRT s EF e R ERIBR wey o5 b T faggd based
BulhnysHORE BSlidiag the timeout period. For exanple, if
voi ce franes are sent every 10 or 20 nms, then the idle
pety ool i0SerR Al 30w YiHel [ | onger than the
time 1 nterva etween two voice frames to allow for
J 1 tet eExplivitvdgreéing kanbyalid UEab sermilatd (he rémdyirce@pgdg@ment,
request with no data indication after the idle period
has® eFaplicaisignahos seridy|theseNB te ipsminatecthic ispurce pasgnment, and

I'f HARR. 1S .ellr}génqé§%e rtﬁ%%gceg&q%ﬁlo%e%'be granted uplink

resources oh one or _ I'nstances. UE 116 may
AR s JAERCE o0 SR a e 85 8 VPEF g egephepigent and

A6 feRiskhngkSurt € B memtst M endat aUENdicas ivekefdata 8lsbnd on the
assi gned HARQ i nstances. In any case, the request wth

nolinkaanl Grangindtata wauerhYOBIPIBR re@useoppor ¢ filhsate frame. At time Tiy,

- i gnment of. resqur.ces and speed up. i n f
PR oTP BT ok TR PR R, S SRR B esources

fRghe sill vité fran@. dat amenNdi,GAEI1106 thymRe tisehist which ffa@Veilising the
nmodul ati on and codié% and/ or higher transmt power .

geyisr. unfigb4agourdss gdHer af trapsmaisymdienal seistiraressortiaes Tia, Tis
T G o T Y b R o RE S Al ol period Tuomu of
thepiriot ivbics ifginad. | Agokenfranxy istdoe tlabsrhinted evithimdteatirhdrait period after
resqurce assignment., . Explicit signaling.sent by the :
ERB bo r¥rindte Sthith 15085 dimau BTG h ST the semi-persistent
Reo@es h@matht Ofpitchenti @S0 Y & RSink@isRRAEDEnidEup[iROALburces.
FIG 4 shows exanple transm ssions for Vol P using

H9dB} perssti tone b, &d 1 Hohagpe SHP dtagrst torsesdon ¢lke uplink and transmits a

BRTERAST BT e randi o reeguBsiie o S A6 SERE o on

pESIQEAERS0UrRE adsidgrthdnt RathesffigieR: upNnktre§Rirdds for BRNBSIEORame. At
returns a sem - persi stent resource assi gnl’rent W th

sweflzoildnt | Qphasmdtsrtbe SUP Semefusimerthe gfantdd updink résonrpes. The non-
ﬁ‘ésrlsflls]fgeﬂf ﬁ,]egéém &Jsglg%%h%n{ 5}%@1%[&1&& ttrﬂl%mfﬁs{o%tof\‘[ﬁé i) fﬁraﬁl%?and UE 116

relinquishes the granted uplink resources.

[0044] At time Ts;, UE 116 has voice data to send and transmits a request for uplink
resources for a full rate frame. At time Ti,, eNB 100 returns a semi-persistent resource
assignment with sufficient uplink resources for the full rate frame. UE 116 transmits
the first voice frame using the granted uplink resources at time Ts; and transmits an
additional voice frame at time Tz4. A voice frame is not sent within the idle period Tigie
after time Tis4. At time Tis, which is the idle period after time Ts4, UE 116 transmits a

request with no data indication to relinquish the granted uplink resources.



granted uplink resources. UE 116 transmts additional
voice franes at tines Ti4, Ti5 and Tie, wth each
w@odwsneasmal voice frane being sent within the PCTES2INT/076588
Pdrt’od Ttinmeout of the prior voice frame. A voice
frame is not transmitted withilhh the timeout period
ter tipe T1 . At tinme Tn, which is the. tineout
ﬁ)@ﬂﬁbd &t SEPL- P?rﬁléteﬁrew&ﬂﬁ% AU &Y idifate psfictgsources that

A5 RNTRAo 8%RI HEaS. mdgrﬁ‘lﬁe&-%&oﬁfcleb RO bcé"%eﬁ !’B‘? dgecilfil% resource

granted uplink resources. [0043] At trne
blasksinSipecific ambfranes eE@bhomsadnee blpbk miayageret & aetsofi subcaariers in a

re st..for, uplink resour SID franme. , At )

TR oo pe BUF AT Mon S ARG: arecd 265 UE granted uplink
ﬁb%&rﬁ@ﬁﬁﬁgz wé by &84 ok %&etspé&ﬁlanAR@ QuutGRSs. f Orhet B@ni-persistent
SID frane. At tine T23, UE 116 transmts the SID frane

w@wge BHRSIGRCI taY alq& mdwaﬁemw@@@re sIreelin YHper thatsmanbe used to

f th .
RS CE R ANRL 1P R LR TR TR 80 b oo

schsoI0g @6de fal)44bedic tiodelafion dcheble, k6 Hﬂ asy vk CliotllaNa 100 and
to send and transnmits a re(west for upl i nk resources

P 114 kngw the aftseunc%%i MgsSs thaggnay bg used\ig sepddatat urns a

i T

tasaunrses wghdh eerﬁdmg tmy/ mlgnﬁlﬂgrmnefOM| oNB 1106@ ofjdatatbethg sent. In this
T33 and tr nsmts. an

lLink. re S
§ T i€ fooqfaﬁ}e é“?fPPaiﬁB dafo ilfygreqeive tﬁ@%l%mqna% gragited uplink

RQbure &N WchNiuBfhing ih WifcPQhiaOdighl be lsenidfy ©/F t14Te eﬁ%"’IOO may
At time T3 which is the idle period after tinme T

pJEfQIrmsblnrrdadﬁﬁnﬁmg far eahudES thit higho bdased bndikc b t@nsend data. In
A S 0 B g RS RSP TRAAS g o sy e

M@B %@écﬁf&ﬁﬁ@lcfataC fra@S O UmnC fiss ﬂ&bagn rWB heousegd aft@mﬁtefd)d decode its
data. The granted resources gi ven by specl

ressiyed HanynisHRs onky \gb@tmuf@ds@éffnﬁh@sbasgb@m theeMélﬁr @ésent) For
?(Ltﬁcdé%lgﬁ W%O &a? %‘é agilgrz H%?@Eﬁte& 'ilﬁlﬁllﬂgﬁ%mﬂ@és 1%%% B does not

tdredutly h&c@deamtdadt ﬁt;nhe Moni @FO UM € esithim yhd emiolt m@dorlf HARQ is
nore specific HARQ instances. The sem - persi stent

psedother sNBs Kiymae Mraitraitlg lenger Handhg Bmepi RFiofdp grder to account
Forll?%%sflﬂ)l@ AM?I@NAI@% i % 4SEY; gitn%%smege i ghﬁﬁ?&ob@@s

e associate a speC|
HI9dC] f i dnookéraky tlmcsrwnmemlstmhdied man@,ersast@pecsoﬁrae assignments may

SR G T BBt b P PSR Planae. fhed Db e gent and
ﬁ@r[l crdtedt rbQR 46 hssthnRe HEP b8 efitdd b %Vé%éﬂﬁﬁl%pgég 8f HARQ.

he uplink using the granted uplink resources
I/u oo dcmgtervdsemg mslstsmtg(vramomgerslstenhquom@ NESigrogeng fmay cover all

Ens 1 (f tr 1n 1th 5f aﬁataq"pa’m NB 9}1 gh e - istent
B E byt § SRR ST oG Sy, SR perssten
biphém ersistent resource assignment may cover only the first transmission of a data
frame, and subsequent retransmissions may be scheduled with another assignment. For
a semi-persistent resource assignment, the HARQ termination statistic, on average,
should finish within the frame inter-arrival time. For example, if data frames are sent
every 20 ms, then the average number of HARQ transmissions for each data frame
should be less than 20 ms in order to prevent buildup of data in the data buffer. For a
resource assignment covering only the first transmission of a data frame, the HARQ

termination statistic may be slightly longer than one HARQ transmission (e.g., 1.2



resources in each subframe in which data m ght be sent

by UE 116. eNB 100 may perform blind decodi ng for each
woesoepo m ght be used by UE 116 to send dat apCT/0S2007/076588

#ndt’her design, UE 116 may notlfy eNB 100 of a data

frame being sent and p033| bl yl2 he MCS used for the

data frame. In this desig eNB 100 may attenpt to
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assignment. For a sem -persistent resource assignnent,
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1.2061767 12 HARQ transm SSi g in order to reduce
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[0050] In one demgn, eNB 100 may send downlink grants at any time, and UE 116
may monitor the PDCCH to determine whether a downlink grant has been sent to the
UE. In another design, eNB 100 may send downlink grants in only certain subframes,
which may be referred to as reception subframes. UE 116 may monitor the PDCCH
only during the reception subframes to determine whether a downlink grant has been
sent to the UE. This design may support discontinuous reception (DRX) by UE 116.

[0051] For the downlink, a semi-persistent resource assignment may indicate

specific downlink resources (e.g., specific resource blocks and specific subframes) in



transm ssions, which is determ ned by the target HARQ
term nation. The anount of data that can be sent in
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when there is no nore data to send to UE 116
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mg?}] e?q{jgrg %%F IQQW‘EIPWD m ﬁéhrg% SN%Dgﬁ_'mf% s?rﬁit reﬁﬁlrcei ?1351gnrnents
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&00_51] For the downlink, a sem -persistent resource

Grifiemesigy, Wd‘ihelaﬁ%ndsf&éémfsﬁ%ge&&%h? HE-RegBigreRS to UE 116.
ther ﬁ@?gﬁ feNB f@ﬁﬁ%ﬁ%ﬁ Q‘g&s@g%doaé 'fél'e(C -RNTI of IUJE 116 and
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transm ssion based on the preconfigured MCSs in each

HO5#] andor hoihtthe ﬁo‘dalu@ anidgiplinkecN3 400 maytshied messages to override a

pending semi-persistent resource assignment. For example, in each subframe covered
by the semi-persistent resource assignment, eNB 100 may send a message indicating the
resources and/or MCS to use for that subframe, which may be different from the
preconfigured resources and MCSs. UE 116 may operate based on the preconfigured
resources and MCSs unless these parameters are overridden by messages from eNB
100.

[0055] For the downlink, multiple UEs may have a common downlink resource
assignment of downlink resources to monitor for possible data transmission sent by eNB

100 to these UEs. eNB 100 may send data to any one of the UEs on the assigned



UE. Alternatively, eNB 100 may signal the MCS used to
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WO e@eiorsob t r ansm ssi on based on the signal ed MZSI/US2007/076588
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C-RNTI of UE 116 and then send thé nmasked nessage t
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PRARERSHACSH I gt DOTRE P SRl PIER TR AP PRE Lig mpy blinaly
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£0054] For both the downlink and uplink, eNB 100 may

evelikessagess and MGy r ¢hig 180 ;ﬁr@doﬁen@ daterfamsrte Udt bt Using the C-
RRAIT'OF g%b 'Tgﬂqﬁ{# alloﬁprE q{)) ldgt'errhfﬁe GR¢ IPhe%éJ 8£t5 %es are sent to

covere resource assi
NBIH ad may aBendloa dmarslalgyetol decirmre ther thdrdate é&m a#snot intended
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Bt henenUE dof atheOtE?Tey@ﬁf%& Reud ARSRAINAKS 3l WK o combat
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OGP E oS on SUB e ragar Ra Ut Sk agion (e, an

QIQB) RRSShR| Ehdadnditf. " ANSEded ARighentht Ry L£8BnAARick®on link may be
hese UEs. eNB 100 may send data to any one of the UEs

dﬁemge(hs)glﬂgﬁ@d@@p?ﬁnsmgnment being valid for as long as more data is sent

within a predetermined time period of last sent data (block 512). The resource
assignment may comprise resources and one or more modulation and coding schemes
usable for data transmission via the communication link. Data may be exchanged (e.g.,
sent and/or received) via the communication link based on the resource assignment
(block 514). The resource assignment may be relinquished upon determining that more
data has not been exchanged within the predetermined time period from when data was
last exchanged (block 516).

[0058] Process 500 may be performed by a UE for data transmission on the uplink.
The UE may receive data to send on the uplink (e.g., from a VolP application), send a



downl i nk resources at any given nonent. These UEs may
attenpt to decode their received transm ssions from

wo bmsasspgned downl i nk resources and may send PCORBSNAKE76588
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MCSs may conprise a limted set of
{}@ltmnﬁ&(m %%% e used to send data to UE 116. UE 116
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é@'c@dmgyofaits oecaivedwrapsthssiotufsisedoomn ¢haeraspurec tabsagnrdrg to detect for

ta franes are.n [ ntended for them UE 116 and

g ﬁé?ntﬂgéhﬁi’n@ng@ﬁﬁh%g%/ NAKs using OOK to conbat
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0057] FIG 5 shows a design of a process 500 f

nhigkd éﬁha bage datignraersciye dniarip cend @hthw*@%lhnk to the UE,
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er en source

assipngreient the OIE. aTleobast Biatet hag p|rd)d’¢ks thiaylataeba@@d &t MARNTT of the
with the resource assjgnnent being valid for as |ong

&€ mrenduna thepregsttcd gathomthg dopabiek ertheddd tine
gﬁ@lpd ProdRS 506 Gl n‘g A l§e k&%d%%)le UB for’ &8O fsfhission on the

si gnment may conpri se r sources “and one or nore
dodulirdt | Bire BRdnepdiongose kemsd chsatel & fageivdabaresource a551gnment
i&a m ssi on vi.a nma

nta%olzeéata na bgﬁf Hmf?llg(a %}%t@ Ict’xgq%tlgb e;PoHtr?ll,a{:élanXel n designated

GRRTMBHGR! b Qé‘ceh\}entﬁe RASEL e Aig et e TRY ‘UE?rn@j? PLEHFEDBLnd decoding
(bl ock 514). The resource assignnment may

pleits regeivedh anamsvionl based whrtheeesorae ammn@att(adﬁa@ fapdata sent on
&%g&ﬁ%&a‘cﬂ g&% %g hjl"l?e Ejienﬁgrer%&tiger ’&iat%eéjn tﬂjlerTEO\BI%riI‘ilkogaSGd on the
resource assignment and may send an ACK or a NAK for the received data using OOK.
[0062] For both the downlink and uplink, data may be sent in data frames with
HARQ. Each data frame may be sent with at least one HARQ transmission, one HARQ
transmission for the first transmission of the data frame and possibly additional HARQ
transmissions for retransmissions of the data frame. The expected number of HARQ
transmissions for each data frame may be shorter than the expected time interval
between consecutive data frames in order to avoid buildup of the data buffer. If the

resource assignment covers only the first HARQ transmission for each data frame, then



| ast exchanged (bl ock 516). [0058] Process 500 may be
perfornmed by a UE for data transm ssion on the uplink.
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an ACK or a for the received data using OCK.
assignment for the uplink, with the resource assignment being valid for as long as more

data is sent within a predetermined time period of last sent data (module 816), means for
sending the data on the uplink based on the resource assignment (module 818), means
for setting a timer to the predetermined time period after sending the data on the uplink
(module 820), means for sending more data on the uplink if available and if the timer
has not expired (module 822), and means for relinquishing the resource assignment
when the timer expires (module 824).

[0066] FIG. 9 shows a design of a process 900 for exchanging data in a wireless
communication system. Process 900 may be performed by a UE, a base station, or

some other entity. A semi-persistent resource assignment or a non-persistent resource



[0062] For both the downlink and uplink, data may be
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In a preade time p o ast sen
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[0071] If the semi-persistent resource assignment is determined in block 912, then
the UE and the base station may exchange data as described above for FIG. 5. If the
non-persistent resource assignment is determined in block 912, then the UE and the base
station may exchange data (e.g., a SID frame) and may relinquish the resource
assignment right after the data exchange.

[0072] FIG. 10 shows a design of an apparatus 1000 for exchanging data in a
wireless communication system. Apparatus 1000 includes means for determining a

semi-persistent resource assignment or a non-persistent resource assignment for a
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tanbiaatiny ¢fr berk. Theldddynilysisaadhid ihickcdangddivprod lamdware and
control channel if the request is for a voice frane
SHEY 4Ry S5O RS ERBE FAMPORE b i it B SR TS, #atRshave been

bdschib&l LRy %%ﬁeri?l?y fnoﬂgﬂﬁsyﬁ} e rf@ﬁ@ion&lgg.ﬁ a’%"aé?ﬁeggtﬁ? fu?lggonality is

may al so be “pert orne a base stati

imElemomntsd i as nhapdwireeorupdfivmdre dipendraspors tlat pamicniay application and
receive a request for resources fromithe UE. The bas

S6GR SRR Raed @ dler Rl SRsrb oy 8 e may Tplement the
asseHBEM ctibRalitheinURadying BRyS @b esth | parfi@Nlar@a¥icEfon, but such
frame and may send thé non-persistent resource

meplegemteien tecisines BUld nphée rintgrstedias dapsing aSfl¢parture from the

frame 0069], Process 900 nay al so be perforned by the
KABESL P TGS ¢ aner sei on

[0076] The various illustrative logical blocks, modules, and circuits described in
connection with the disclosure herein may be implemented or performed with a general-
purpose processor, a digital signal processor (DSP), an application specific integrated
circuit (ASIC), a field programmable gate array (FPGA) or other programmable logic
device, discrete gate or transistor logic, discrete hardware components, or any
combination thercof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor, but in the alternative, the processor may be

any conventional processor, controller, microcontroller, or state machine. A processor



on the downlink. The base station may send the
sem - persi stent resource assignnent to the UE if there
w0 2008/03pce frame to send to the UE and nay sePdI/Ukm®07/076588
Hofe’per si stent resource assignment to the UE if there
|s a SID frame to send to thelUE. [0070] Process 900

o be perforned b the UE for data transm ssion
’61ﬁyta 8 86%8 [emprtedpyg oot P‘P%Putglgdger‘itc%le %h%\?ﬂlf%‘Pmatlon of

5 ODJSPCEInY e at Hﬁcﬁ%ce%l}s'aﬁ}ﬁ% SO TNRiES, o%koccre%&s one or more

resource assignnent for the dowilink. 71] 1If the
BRrDpIerssors e nonjnedion Mo th aBSP gnreent anysathi@‘tsechrwré"rguramon

9 then he U dt se sta
BOZRE o o g bar R T Ot ntdD e LA EVRRRS doiebed i Tohnpgtion with the
E{'@ﬂoﬁﬁ‘é fﬁbr%hﬁlﬁhy besRBbE.d @ﬁéét%ﬂﬂﬁ%dvbaﬁe detabmvaRdmbdule executed
bl ock 912, then the UE and the base station may

bx etpingRssataph i 8.cgmbingtign Dfftha ). andy a@ﬁyfareemoriqlmrgw reside in

S c S nne h ft data e
85 5B Ry SRAREP QKL Al S0 b HEPRORE oy
ﬁ‘)giﬂtb’imgiaftgdldlataarembvaamfdfsﬁj £6D-RONINHI Iaﬁi:lblh@ﬂfoi‘smé‘df%fﬁrage medium

Appar at us 1000 i ncl udes neans for detern1n|ng
glgmln Pethsiagt oM CrEBRIANCEORES MyAHEMES erupled to the processor such that

M&%sﬂr%ﬁﬁ Badr @%ﬁﬁ&hﬁ&ﬁe SRRt 11‘11%1‘119199& ?cﬁ thd8ora ge medium.

nication | sem - persi stent ‘resour
hsthje guitommativd) ehengomgb intbdivon naey Beoingrged tontiroeprdadssori sT'he processor

t within a predeterm.ned ti ri_od ast sent
e ihe' SReies HEo - PaY Jrederm P ehSlor ¢ ﬁes/g%&ln et Fpiienlg @ user
¥ahifd fah @e pa[l%?r?dttl% m[H%egrogé’srs&t bt s@raRebliufm may reside as
transm ssion (nodul e 1012), and neans for exchangi ng

damawwmambhensunmmwr6amﬂwh i nk based on the

RAENLP o 1308 O Blpr S PRE bt e ey fTRR gy be

Ylc@ented | &e h@fd%e@smfavarel efﬁﬁlmm Cér dRYi 6@8binRRdHWaEBof.  If
devi ces, el ectronics conponent s, Ioglca circujts,

preplemprisd Hemftwarertharfyn%leﬁwwathe@ﬁprﬁ% ep @b frangroipd pver as one or
&Ia?es ﬁlsg’pct%lﬁ' é:oﬁe eal %xﬁn%ﬁ@rutlegda%ﬁ]edﬁlreaﬁl e3: tr%@fter-readable media

or na be represen
m‘chmleybasthebmpofer dﬂofafge hegdia irﬁt:ctumhmgca&naﬁ@tim emhmmgm@ medium
exanpl e, data, instructions, command

th%? BicHH Y fransipigplal §OMBRIEE progyamh dfogn o alich ifhgnether A storage
ggxlanﬁaJ 6 SLERG sbl\% ﬁ&wﬁgyéant&eace%wbg%g%ﬁéref15 0T special

represent’ed tages, currents rona
payes, coragriet i Byf wey @ esampler tind nes limptlomasuchlc@lndmtan{readable

B Sl A R B APy O3 IR 8 o,

iabmsicr BN ¥6rab®Bt 68der magnetic storage devices, or any other medium that can
be used to carry or store desired program code means in the form of instructions or data
structures and that can be accessed by a general-purpose or special-purpose computer,
or a general-purpose or special-purpose processor. Also, any connection is properly
termed a computer-readable medium. For example, if the software is transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wircless
technologies such as infrared, radio, and microwave are included in the definition of
medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical

disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually



bl ocks, nodules, circuits, and al gorithm steps

described in connection with the disclosure herein may
wheoosipisenent ed as el ectroni ¢ hardware, conputBCT/US2007/076588

&ft'war e, or conbinations of both. To clearly

illustrate this interchangeabdl ity of hardware and

softmare various, illustrative conpanent bl oc

FrpERAius , dath r pagidicalln g vl pélSﬁw@p@é%?f: rqp&ééfsabw% lasers.
@Qﬁ%flﬁ%ﬂs bP tﬁee EH&cOfhdule! 'afso fB—énﬁIchﬁi@@lWlttMn MOGEHRRS of computer-
such functionality is inplenmented as hardware or
seflablameddepends upon the particul ar application and

i.gn nstrai nts i nposed over al | em
%P o AR RN fes PR SR s B Rl Mabte any person
£km@d inomakittty mdke \baLYd he cﬂ@y&sufeo rvaarh niefitiégidh@to the disclosure
fllcatlon but such i npl enentation deci sions shoul d

bbéeadhlty@ppﬁ@ntew Hoseakiphn thegapaanduhe geragin pieciples defined

ﬁ?r? %é P gplp ggtggglﬁermaﬁgl oonséuv(zf%hooullt (agpa%nﬁ%_ ?r% V L | ?msf or scope of

ﬂﬁ&ﬁgdlcmaﬁb | Thew miedistlosurnid fottikndéds &l @esuﬁﬁedﬂeds mwemmles and
be |nplenented or perforned with a general purpose

prsbmesacsrribed arginelt isitg g agsprsied S8 ﬁmel@sfsyopeawnswtent with the
PRRIBEELPRSPRAN LGN RARELAE ol rcult (A3O). a

e progranmabl e gate array (FPGA) or other
programmabl e | ogi ¢ device, discrete gate or transistor
| ogi c, discrete hardware conponents, or any
conbi nation thereof designed to performthe functions
descri bed herein. A general purpose processor may be a
m croprocessor, but in the alternative, the processor
may be any conventional processor, controller,
m crocontroller, or state machine. A processor061767
19 may al so be inplenented as a conbi nati on of
conmputing devices, e.g., a conbination of a DSP and a
m croprocessor, a plurality of m croprocessors, one or
nore m croprocessors in conjunction wth a DSP core,
or any other such configuration. [0077] The steps of a
nmet hod or al gorithm described in connection with the
di scl osure herein may be enbodied directly in
hardware, in a software nodul e executed by a
processor, or in a conbination of the two. A software
nodul e may reside in RAM nenory, flash nmenory, ROM
menory, EPROM nenory, EEPROM nenory, registers, hard
di sk, a renovable disk, a CD-ROM or any other form of
storage nedi um known in the art. An exenplary storage
mediumis coupled to the processor such that the
processor can read information from and wite
information to, the storage nmedium In the
alternative, the storage nedium my be integral to the
processor. The processor and the storage medi um nmay
reside in an ASIC. The ASIC may reside in a user



termnal. In the alternative, the processor and the
storage nedi um may reside as discrete conponents in a

wa@g®s/0248p0mi nal . [ 0078] In one or nore exenpl arpCT/US2007/076588

#ddt’gns, the functions described may be inplemented in
hardware, software, firmware,2lor any conbination
t.her eof |l erented in software, the functions nay
W@@F&lse(&L‘éhMﬁ !g‘gnsm tted over as one or nore
i nstructions or code on a @ ?ﬂgHWﬁ%-readable medi um
Comput er - r eadabl e nedi a i ncl'udes both conputer storage
nmedi a and communi cati on nedi a i ncludi ng any nmedi um
that facilitates transfer of a conputer programfrom
one place 8 aanafahlé nfor wr@@&w&génmtlannwnmw%ny
avai | thl %stngtge rocF sor %%nﬁ e85 S e’?ee 1r§y a re eu@? %smgnrnent for a
pur posSe OF spe ur os conpu
exxafipheaticnN dnkb @hdltb rexbladﬂge Nat$ u@hthecumuh@mcertmdl&b& Based on the
medi a can conprise RAM ROM EEPROM CD-ROM or ot her
E?ﬁ@are%uassagw%t B dgWurGrapienrmeniobaire yakg dgfeasolongtapapore data is
Qi SALEAGEPHE FErio®br BRNADEL Jffdi um that can
e use carry or store désired program code neans
i n t henfearary obupiletstorthic dti leass one prdadsaorst r uct ures and
that can be accessed by a general - purpose or
speci al - purpose conputer, or a general -purpose or
speci al - pu‘TH@%é)leraﬁfée%F QflainN 1S Owh @B HRNNECIARNoAS processor is
properly ter a conputer-readabl e nedi um For
eom"tgureei toj Ifelmmeslsthfetmmueca assignaasiianedttérmomng that more data has
ite erver, .or ther r enot Qur ce in
i et vieBh, B dFrect Sneg SRR ERall Tl hen data was 1as
et Bbh@d. subscrl ber Iine (DSL), or wreless
technol ogi es such as infrared, radi o, and m crowave,
then the coaxial cable, fiber optic cable, tw sted
pair, ,DSL, n Le r , .
radlo3 andTRg ﬁ%rﬁbiﬁig%ﬁﬁﬁtﬁh, ﬁw(%ﬁﬁmﬁgghhﬁgﬁ%ngaPuthg
mmﬂwhmm%s Kt lam oflé plfbce@sr i9 s:eﬂﬁgieécetmscelmﬂaxd &Ssend on the uplink
npact dj sc :EW aser disc, optical disc, gi tal
atear g%aruaqalpm%lt: (UBlyty seid ppesped f§r< TCSRMICRY (L %901@? dg receiving the
S
EA e R P A e ST T
W th Iasers Conbi nations of the above should also be
i nclu h|n th cope .of Lo ut erread bIe
L0071 The Bt cPBIESQBLCTHEt iorWBi cid i dFgY PE reocessor s

%xﬂi\g'ui?’&idtot %nﬁ%@'cﬁtaaﬁé’se@%fnsﬂ’l@ REduré e s dg?m{éﬁ@, 8 det &Otimer to the
make or use the disclosure. Various nodifications to

pisdetdinsiobd simeepariol |aftge sendéndi thy dapsp sy smd m@retda@stf available and if

kKilled in the art,. and f pr i
T Rty eSS K18 Q} Lok gr. tPrgﬂ%te lPﬁdou‘%ne B&fbd afer
sieargthog dafa0ind decBiRjuidh the FesGRP assdinnidhe wilks elcatidrexpires.

Thus, the disclosure is not intended to be limted to
t he exanples and

5. The apparatus of claim 3, wherein the at least one processor is
configured to send a request with no data indication to terminate the resource

assignment prior to expiration of the predetermined time period.

6. The apparatus of claim 5, wherein the at least one processor is
configured to send the request with no data indication along with expected last data or if

more data has not been sent within a particular time period of last sent data.



desi gns described herein but is to be accorded the
W dest scope consistent with the principles and novel

wo eaB24890 di scl osed herein. 061767 2 1 WHATI S CG@I/NEID07/076588

P63767CLAIMS 1. An apparatus for wirel ess conmunication,
conprising at | east one proc¥&ssor configured to
deterpi ne a resource 33319 nent for a conmuyni cat i

n .
link dnd toh eRUMEHBR OHERET i ¥DERE DS AT EAEation 11"?%& an uplink,
basgdcRh i eat rl@a%@é‘ﬁecﬁro@e%%btgﬂ %Hﬁgu&@ % E&%R}léracl%quest for resources
assi gnnent being valid for as as nore data Is
ferthe wplinki from pnedetieiprienedE) ol 1pesrend> dhofesbarse assegmment to the
g@pa; and g, menmr y oupled to the at |east one

dBé?@BP*zﬁ.‘*ﬁgfggparatus of claim1, wherein the at
| east one processor is configured to relinquish the
resource assignment upon determ ning that nore data
has ndt beé&he e%p@h@ﬁ@edfvﬁliﬂm s therSYﬂedl@t et nicprédong rpgocessor is
90 ﬂ i} etd toolgelfrfm n%nblgnadt gecz:ﬁ%‘g oefsre%eﬁ ec{' %QHIT%%HISS(I:%H b%nglon %e resource
mlg@ﬁleupiol dkect rdatahrefitdnntht hplig by #@4IE.0one processor
is configured to receive data to send on the uplink at
a user equipnent (UE), to send a request for resources
|0 responsenl GJBAG ot (it NAVHALR HOcohRbhic A 1 is o downlink,
recei ve the resource assignnent In response t e
areljudstein she dthkeasipper proosssaf iscéaifigu@d tohecave dhtaetoaﬁend on the

| east one processor onfigured to send the data
BSCEkoR ¢ P <ab oo (WL, i fney e depuzEerisHgAMpY for the UE

bA\ed Bh @tel 840 @M, tah %0 REWI 1R 36 (rEE as%fgﬂﬁieﬁgtottﬁ@U@at a,
to send nore data if available and if the tinmer has

not expired, to reset the timer to the predeterm ned

the-r Bour ebe aoBraRRont THER € neRorRinesie b ekl o8 Brfdssor s

anRuaddu® plfoc@satﬂlmrgeelmeﬂﬁb rbaﬁdﬂieo@ta C@lﬁfﬁadﬁﬂﬁetwork Ternporary
fr ocessor 1s configured to send a request with no

deatitert (CORNIY) olthei Rt and: teescpeé dluproscsaed fgfamarthe ﬁpwahnk to the
expiration of the predetermned tine period. 6. The

apparatus of claim5, wherein the at |east one

processor is configured to send the request with no

data indication along with expected | ast data or if
more 4hta HhBSapRsTtpeiclaEnt, Wiarsn dheacqaprniettionlink ixg downlink,

RES WRGcR HeBd 188 e %&s&)@ 5i¢ @gnﬁgured to monitor a control channel to

receive the resource assignment for a user equipment (UE).

12. The apparatus of claim 11, wherein the at least one processor is
configured to operate in a discontinuous reception (DRX) mode and to monitor the

control channel in designated time intervals to receive the resource assignment.

13. The apparatus of claim 11, wherein the at least one processor is
configured to perform blind decoding of received transmission based on the resource

assignment to detect for data sent on the downlink to the UE.

14. The apparatus of claim 11, wherein the at least one processor is

configured to receive data on the downlink based on the resource assignment and to



7. The apparatus of claim 1, wherein the comunication

link is an uplink, and wherein the at |east one
wpe@msessor i s configured to receive a request POI/US2007/076588

©ddQurces for the uplink froma user equipnent (UE)

and to send the resource assignhment to the UE in

response to the requ 8. The appar tus f claim
SARA €1 ok sqEorsRL HAG O BF GcBEBYC kg HNEY %AK) for the

R%&k&ﬁ&hghhﬂgogQﬁﬁ§g @oxgcei ved transn1SS|on based
on the resource aSS|gnnent o detect for data sent on

the uplink by the UE. 9. The apparatus of claim 1,

wher ei th connunlca nk,is.a,do K,

wher ettt nEngaPPaaus o5 ey, bR s seflgn, B, wit hybrid

HAERLNE r&%gmts@loﬁeuﬁﬂam taﬁh@ WEMBIni Qeh tPan®e USQInt with at least one

Hgﬁugnent (UE), to detern1ne the resource assi gnnment
HenwEsYersed on the recei ved data, and to send the

resource assignnment to the UE. 10. The apparatus of

claim9, wherein the at |east one processor is

conf i géir edThe app@as Soft biaini elcei wigslcid i chpsed @fimBer of HARQ

Cell .Radio Network Tenporary ldentifier (C RNTI) of

trapsmigsiongn fory gache figmenss phatasdian yhteapesicd Heng dpienvahetween

The apparatus of claim1, wherein the

%%ﬁ%ﬁﬁ?%&?ﬁ%% link is a downlink, and wherein the at

| east one processor i's conflgured to nonitor a contro

channﬁé eceive the res assij nnent for. a user

equi phént  { UERPP{3IUS § @la%ﬁgr‘g e Mo dPURC 148 SRRER S Gyers one

Hm{@ttra{n§ﬁ‘1%fsloﬁnforpéa{éﬁe§§rﬁé h1§d %{éffélﬂ Lb[rﬁ@xﬁ[ééte@lpﬁﬁl%@r b HARQ

a di scontinuous reception (DRX) node and to nonitor

trivesnosmansdbr edehfinnglc ik hetohesin gmadeldwo. me i nterval s to

receive the resource assignnent. 13. The apparatus of

claim1ll, wherein the at |east one processor is

conf i gyr edAtictied forrwirdiss RemARMmAAliog dfptisiag ved

transm ssion based on the resource assignnment to

det ectlCteBRINEgL & 1SENICOASHEENAG ViR | anRoMBIUNfFEtIQIE. linkg the resource

1 h

HA{?& g@g?%gs@g& ffSJ‘ % Tﬁdl]g[ %s frﬁ{ég e&%;[g 1% %t %ltﬂlﬁ % elgre%]tgrmmed time

ﬂ@wnmﬁh&nbaﬁadmpmuihe resource assignnment and to061767

23 send an .acknow edgenent (ACK) or a negatlve

acknoWIOaRERB A2 VIARS cogmunirationlipk basgd 9a the rgeqyses assignment.

on-of f keying (OOK). 15. The apparatus of claim1,

wherein data is sent in frames with hybrid automatic

retr afn%rri s$ho methddRE) ¢laian 8 wikereinnthe omnfunarmtion dingemtan uplink,

h, at a
an({ wherein tﬁe aeterrmmng the resource assignment comprises
receiving data to send on the uplink at a user equipment (UE),
sending a request for resources in response to receiving the data to send, and

receiving the resource assignment in response to the request.

20. The method of claim 18, wherein the exchanging data via the
communication link comprises
performing blind decoding of received transmission based on the resource

assignment to detect for data sent via the communication link.

21. The method of claim 18, wherein the exchanging data via the

communication link comprises



HARQ transm ssion. 16. The apparatus of claim 15,

wherei n an expected nunber of HARQ transm ssions for
we@2mh/0t4890me i s shorter than an expected tine i PCBEUSAD7/076588

Pdf®een consecutive frames. 17. The apparatus of claim

15, wherein the resource assi4hnent covers one HARQ

transm ssion for each fr nd_wherein an expected

U oPTOSFoS AR baRd A ot SRR ediBrNReRK apReD sl gRt iR &R-RNTD

PEu@PdadivRen®E)Adiet hod for wirel ess communication

conprising@'dete mning a resource assignment for a

conmusendatg tbeptocedsed tite viagbonommuassiignhent bei ng

valid for as long as nore data is sent within a

predeterm ned tine period of |ast sent data; and

exchapgi NgTHAt @cthbd bhecl&fmM®)i GabieAN thé NikchASHEl Odhta via the

the resource assignnent. 19. The nethod of clalm 18,

oeremunigationelidosamisesati on link is an uplink, and

vt <l Beb 5! 1 Mt LAY ARSI g, ng

user emdingrenckidddedgsedid(AGKA of e gugsaivefaoknovasdisheas (NAK) for

in response to recejiving the data to send, and

thedeqelyedglatausingauolf keyiag §P§nent in response to the

request. 20. The nmethod of claim 18, wherein the

exchangi ng data via the comruni cation |ink conprises

per f o231 ngAhblappatatie ¢adiving esfcormmaeisagidnt comyssingsi on

based on tﬁg %gsounce assignnent to detect for data .

sent Urany FFATHDE 2t FSATICE ARSISHRCNITIE argemAEynigption link, the

fdsGrtd ;@i%nﬂk%f %iﬁﬁtvgl@d %%@%}% DInGRL R tavis BedtRBithin a predetermined
communi cation |1 nk conprises061767 24 processing data

bais pdriohoblagiesicht Réadiand Net wor k Tenporary |dentifier

br ocoREH 982 U8 RGN, BRI o Bty the resource

aRtdaatnef claim 18, wherein the exchanging data via
the communication |link conprises receiving data via
t he communi cation |ink based on the resource

assi ggjrent Tﬁé‘g@aﬁ%ﬂ%f‘&%ﬁ{‘%&&@kﬁ% SROEIRALnC AR 118 isn uplink,
negative ackn edgenen or
and wherein the means for determining the resource assignment comprises

means for receiving data to send on the uplink at a user equipment (UE),

means for sending a request for resources in response to receiving the data to

send, and

means for receiving the resource assignment in response to the request.

25. The apparatus of claim 23, wherein the means for exchanging data via
the communication link comprises
means for performing blind decoding of received transmission based on the

resource assignment to detect for data sent via the communication link.

26. The apparatus of claim 23, wherein the means for exchanging data via
the communication link comprises

means for processing data based on a Cell Radio Network Temporary Identifier
(C-RNTI) of a user equipment (UE), and

means for sending the processed data via the communication link.



the received data using on-off keying (OOK). 23. An

apparatus for w reless conmmunication, conprising:
wOore@Re24800 det erm ni ng a resource assi gnment fBRCT/HS2007/076588

edmfuni cation |ink, the resource assignnent being

valid for as long as nore dat® is sent within a

predeterm ned tine period of |ast sent data; and neans

for exchanging data via the conmunication |ink based

on the;reseur GenA%ak 9P %%:23‘,24&{11693%? (RPRBAAL 185 e%haﬁ%%igrﬁata via

23, wherein the comunication link is an uplink, a
thieeominnini dagiombak somprisadet er i ni ng t he resource

assi gnment .conpr.i ses, neans for receiving,data tpo send

on t R fafeEEVIRE dalf VE the hempipioRior R dsqppn e resource
sRNGREL, and equest for resources in response to

receiving the data to send, and neans for receiving

t he resouyfoe sesiingrmesinoniedeenprid6 Kooridmregpdeguiedmowledgement
@Aﬁi?o%.tﬁ@%géi‘%éé‘éatg‘il%iﬁ'%a' rgfgl?éﬁl.irg@(ﬁkf the means for
XC 1on

ngi ng data via Ceonmuni li nk conprises
nmeans for performng blind decodi ng of received
transm ssion based on the resource assignnment to )
det ect8.f or Adanaghisrieadable trrdivB nfRIMPEHRE ofstrygiiens pghich, when

&%%Ht%ﬁl%_ faahihifd c£ils@ P hathidd Y6 peHBrrh Bﬁ?rlﬁﬁ@%%n&%ingze s

exchanging data’via the conmunication conpri
nmeansdétamipingc e sssaugead assagrinase doorn ao@etunidRAck dink, the resource

Net wor k Tenporary. Identifier (G RNTI) of a.user : :
BB hPOIP B A sy PP et G g doprsdesgrmined time
fatqy of1ase ke de@mmni cation 1ink. 061767 25 27. The

apparatus of claim23, wherein the neans for

exchaexphaggidatliata visthe hemownmeaner hvk based on khecrespirésassignment.
means for receiving data via the comuni cation |ink
based on the resource assignnent, and neans for

sendi pg anTRE kaekhedgRABIB indd\Hbf lird 286@#HEN, Wehen executed by the
acknow edgenent (NAK) for the received data using

BrclHne, cresgi thymediory to pgforn apgeationefirdgamsludingadi um
conprjsik.og i nst ' I y a

compr 31 A5 HA5AA B0 1O 0T SR FOEY

I ncl ugbndghg a request for resources in response to receiving the data to send; and

receiving the resource assignment in response to the request.

30. The machine-readable medium of claim 28 which, when executed by the
machine, cause the machine to perform operations further including:
performing blind decoding of received transmission based on the resource

assignment to detect for data sent via the communication link.

31. The machine-readable medium of claim 28 which, when executed by the
machine, cause the machine to perform operations further including:

processing data based on a Cell Radio Network Temporary Identifier (C-RNTI)
of a user equipment (UE), and

sending the processed data via the communication link.

32. The machine-readable medium of claim 28 which, when executed by the

machine, cause the machine to perform operations further including:



determi ning a resource assignnment for a comuni cation
link, the resource assignnent being valid for as |ong
wasgoomozsoadata i s sent within a predet er m ned tPEEUS2007/076588
Pdrt’od of |ast sent data; and exchanging data via the
communi cation |ink based on tHe resource assignnent.

29. The ne-readabl e nedj u i m 28 whi ch,

when W@amgéﬁtwaﬁh?ec%w%m @3&3@8?@@* tha ErPHEs e Agpignment; and
per f ogdny earnae{ckﬁmleﬁégrﬁ&Q (ACRG ok dinBGitive %@Eﬁo‘(ﬁl@@ge@%@g\l AK) for
to send on an up at_a user equiprment (UE); ‘Sendi
&wnam@e@KMﬁumnmsseqﬁéesmgﬁOEEonnse to receiving the

data to send; and receiving the resource assignnent in
response to the request. 30. The machi ne-readabl e

medi ugy.of  ahalpards WY witel cWRBMnR LSS dcoMprishy:

machi ne, cause the machi ne to perform operations
f urt h@trlemﬁcqn@dprﬁgessqrewnéigmeﬁgtomepwe detgoi@i yegdom uplink at a user
d(tI}E;)apoS SdSI 96 ufb:ﬁsf%g ?srolu}cgg if & %81[1%6 toarsé?elgl&lnecﬂé data to
via The conmun I nk:

&:hd tBhecdfv@hlmemrce agkagﬂrﬁemfﬁ@h tHenupliniG laad 10 2Bdwhd édta on the uplink
mhen executed by the nachi ne, cause the machine to

Bese Onnine FRSOHICOHS 2RI thdie TCHRUTERIPINENNID Sei88i i d JaE as long as

%‘?%%f?? Spehhin SRR Ay R by ctfRbl W
pr oces sethaptaeupl¢datottheatdeasront patéssor. | i nk. 32. The

machi ne-readabl e medi um of cl ai m 28 whi ch, when
executed by the machi ne, cause the machine to perform

oper agi onSTHUIdRRnisNGF WHiR0 396 LAl iR Bt efeiMbiNBnd@rdeessor is
via the comunication |ink based on the resource

ewdigyndetotsgt andles emtime mge@tﬁnancrlﬁddmleepgmbaﬂer (smd(t)g the data on the
E@ﬁﬁg Ito\é%n %oqg aﬁ) G W}&I\@gxal aﬂ-@éif !gf Gel V s not explred and

W lcBhQ@BSh 50 NEFS Bice Abdi@imert VR itisd thfler Alpirke ast one
processor configured to receive data to send on uplink

at a user equipment (UE), to send a request for

Doty A 1 PR 16t &n?elés% h]\_(#lﬂ]? atn'aﬁ cdo%ﬁ shig: send,

to receive source assi : and

t o semd ldake odat Bood3sérh eomfpgwak tbagaetnoie tdhgehBpOIKEAL resource
assi gnnent, the resource assi gnnent Eelng valid for as
PeSHgmest Rb R 08 AeES HeNt SERUTGH thigAMEnh WcfeFYRMUAKALYN Hpk, and to

Flg%:s gﬁtal ot 1Re @6mﬂﬁhﬁatlﬁ{] qlnﬁ BEIR" ¥n GRY %leﬁﬁj-p&%lswﬁ? or non-

t one processor.
persistent resource assignment, the semi-persistent resource assignment being valid for

as long as more data is sent within a predetermined time period of last sent data, and the
non-persistent resource assignment being valid for a predetermined duration or a
specific transmission; and

a memory coupled to the at least one processor.

36. The apparatus of claim 35, wherein the semi-persistent resource
assignment is granted for an expected spurt of data to exchange via the communication

link.

37. The apparatus of claim 35, wherein the communication link is an uplink,
and wherein the at least one processor is configured to send a request for resources, to

receive the semi-persistent resource assignment if the request for resources is for a voice



34. The apparatus of claim 33, wherein the at |east
one processor is configured to set atinmer to the

w@e@derssoori ned time period after sending the dBtEHUS2007/076588

Heé7upl i nk, to send nore data on the uplink if
available and if the tinmer ha®¥ not expired, and to
rel i nqui sh the £esource.assignnent when the tiner

PP W6, 10 3ecoivarhe BRRPESIFON BPOWICE A1 REUNb Hrilii WSt §f; resources
%qugMﬁhggdaéﬁp&§8§ﬁ29ﬂﬁm§rOCGSSOF configured to

determ ne a sem -persistent resource assignment or a

non- persi stent resource assignnent for a conmmuni cation

l'ink, ,and exchange data vi,a the co ni.cation |ink .
based Bn 1 RE° ARMAE Sf SLGM 2gr YHGHUorDF StoResy BupuPRisssor i
BSFigaiieatsend BFirSeIBdeWEFdShSh @Btitrd] RO S & A8 $ERBEME resources is
being valid for as long as nore data is sent within a

for edenies Frmedcend; tascisbs Sergndcoflepsard parthe gentepl chmencl Hethe request

RON: e&%g%ggpg 5sQur.ce assi gnnment being valid for a
pre et'erm ned guraﬂloh or a specific transm ssion; and
a nenory coupled to the at | east one processor. 36.

The aggaratus of claim 35, wherein the seni-persistent

resout®e adhe apnmErLs plsclgimit.evhargp thicampuricaipnsliik is an uplink,

S 8 - SHOL0R. sk DE SR KO Dl e s
fromka uer aquipplentnit]E))atodsent elicesemitpieesiatnt iresmstceanggnment to the UE

cessor is configured ta send a request for :
ffréﬁiﬂﬁqe%% Tor Tsqusgesity &0ty I Hmperd, tssw{ thedegcgstont resource
ASnglTER the UH ipend 18§88 for FQbulc8SRUSCESiIdnde BQkriftor (SID) frame.
voice061767 27 frame, and to receive the

non- persi stent resource assignnment if the request for

resources s for a silence descriptor (SID) frame. 38, )
The aifar adls PRl A SHlRT o R dhehE, by tnk s o
BEWEIRHS Aindi wh&enf thguktekadtOose pebcassb i tcofRERWOME sefid dhe semi-
control channel if the request for resources is for a

pEPlstent fesRrEce aignMsnLiomdisar ednent B ichere éne voige frame to send
opt.r n i f r i . .

PRk, BP0 e BIERERRIB® ol Ot SSOURGARGIE: £ ere i

Situmoe d¢seipiod (SID) Mkanicsto aendifpl theKWE. and wherei n the at

| east one processor is configured to receive a request

for resources froma user equipnment (UE), to send the

sem - persi ghe gal%ﬁfg%f ecle?ﬁls 3gNNRNeih oth%hsoryﬁubfcamﬁ link is a

request for resources Is tor a voice frane, and to

denditkh end ovhapan shs tae dast eso processas §§ gonfented: ©® toeitdiEa control
uest for resources is for.%aﬁilence

I&lféagltgaeﬁ = el("%ltbﬁ semipersistent or non-persis resource assignment for the
downlink.

42. A method for wireless communication, comprising:

determining a semi-persistent resource assignment or a non-persistent resource
assignment for a communication link, the semi-persistent resource assignment being
valid for as long as more data is sent within a predetermined time period of last sent
data, the non-persistent resource assignment being valid for a predetermined duration or
a specific transmission; and

exchanging data via the communication link based on the semi-persistent or

non-persistent resource assignment.



40. The apparatus of claim 35, wherein the
communi cation link is a downlink, and wherein the at

WO e@s243me processor is configured to send thePCT/US2007/076588
Ydm’per si stent resource assignment to a user equi pnent
(UE) if there is a voice fram®to send to the UE, and

to send the non-persistent resource assignnent to the .
UE | f4f|-her hg anetiad; oferipim dasw ?rs%tﬁe camp)uniGagap lipk is an uplink,

SePAnLRid i ddermtting ﬁﬁ%eﬁﬁ%@fs@téﬁ? o?fnoﬁ-gﬁ{s'fgtér% resMIRESsBgnment
h , and t he

the communication ITnk is downl i nk wherein
eampresgst one processor is configured to nonitor a

control ,channel tggreceive the sem -persistent or

non- pEP 9y fiugs 0UTC8G8si gnment for the downlink.

42, ArdeBiviRaht QEmIhErSlsREB reGOUITIY! BEsEEHN DR if O FRueSt fOf resources is
determ ning a sem -persistent resource assignnent or a
fron-voesedtamennd r esour ce assi gnment for a conmuni cati on

o S B P LobER SRBR GERpF BPrssuncs i
foraddtiicrdchatptdd (SEDpamed of | ast sent data, the

non- persi stent resource assignnment being valid for a
predeterm ned duration or a specific transm ssion; and
exchangi ngrhatamieof H8inf PTWALERL hORohhihiABSR EinkMs an uplink,
the sem -persistent or non-persistent resource

askivgemanthe Qe icrGihi 28 thd3eniipersisedrit @d nofi-petsatant 4&ource assignment
wherein the communication |ink is an uplink, and

WHEP'ECH the determining the sem -persistent or

non- pRLSiviHeeteqh &8 R &RuASS HBRMENer EQIPRLESGEESENdi ng a
request for resources, receiving the sem -persistent

r esousadingstic gremempersistent resaquegpuastgnfront tedloubited the request for
for a vo%ce fngg@ anddreceiving t he non- persi stent
F&eyarca %g%Vﬂ% ﬂ?qf?’the request for resources is

for asé‘nidh%nﬂl% SRSpdrbiblent rdsShied dssigAment4td. thENEENELthOdequest for
of claim42, wherein the conmunication link is an

(RHPRIRES, is Ko7k silsaecedascrinter (AP Figingi ng t he

sem - persi stent or non-persistent resource assignnent
conprises receiving a request for resources froma

user 4fjui pranRpp4rbloy forseineltsgohmeurseition phgirsingnt

resource assignment to the UE if the request for

means for détermining a semi-persistent resource assignment or a non-persistent
resource assignment for a communication link, the semi-persistent resource assignment
being valid for as long as more data is sent within a predetermined time period of last
sent data, the non-persistent resource assignment being valid for a predetermined
duration or a specific transmission; and

means for exchanging data via the communication link based on the semi-

persistent or non-persistent resource assignment.

46. The apparatus of claim 45, wherein the communication link is an uplink,
and wherein the means for determining the semi-persistent or non-persistent resource
assignment comprises

means for sending a request for resources,

means for receiving the semi-persistent resource assignment if the request for

resources is for a voice frame, and



resources is for a voice franme, and sending the

non- persi stent resource assignnent to the UE if the
\NOE?HB&Bmfor resources is for a silence descriptDUS2007/076588

P3i9%) frame. 45. An apparatus for wirel ess

communi cation, conprising: me¥hs for determining a

sem - persi stent resource assignment or a
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predeterm ned tine period of |ast sent data, the
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based on the sem persistent or non-persistent resource
asingeREeAMPIASS The apparatus of claim 45, wherein the
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I esoufmeensassi @Rdat the (i ipsBtdit atsout@r asfmdichd t@ the UE if the
request for resources, nmeans for receiving the
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recei ving the non-persistent resource assignnent i

tdgecst égpuresturdosiis foe s silemresicssiptanSH sfrdracice descri pt or

(SID) frane. 47. The apparatus of claim45, wherein

the communication link is an uplink, and wherein the

nmeans for determ ning the sem -persistent or

non- persi stent resource assignment conprises nmeans for
receiving a request for resources froma user

equi prent (UE), neans for sending the sem - persistent
resource assignnent to the UE if the request for

resources is for a voice frame, and neans for sendi ng

t he non-persistent resource assignnment to the UE if

the request for resources is for a silence descriptor

(SID frane.



