DYNAM C RESOURCE ALLOCATI ON, SCHEDULI NG AND SI GNALI NG
FOR VARI ABLE DATA RATE SERVICE I N LTE [0001] FIELD OF
I NVENTI ON [ 0002] The present invention is related to
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BEAGR5 ABcEls NEEWOrG(UTRAN) via an lu interface. The
UTRAN is configured to provide wireless telecommuni-
cation servicesto usersthrough wireless transmit receive
units (WTRUS), referred to as user equipments (UES) in
the 3GPP standard, via a Uu radio interface. For exam-
ple, a commonly employed air interface defined in the
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positive acknow edgnment (ACK) or a negative acknow -
edgenent (NACK) that respectively indicate successful
or unsuccessful receipt of a data packet to a

transmtter so that the transmtter nmay retransnmt a
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E:b&hf\;éfled %y one or more physical channels defined by

mutually exclusive physical radio resources, or shared
physical radio resources in the case of shared channels
[0007] To improve reliability of data transmission, au-
tomatic repeat request (ARQ) or hybrid ARQ (HARQ) is
implemented. HARQ and ARQ employ a mechanism to
send feedback to the original sender in the form of a
positive acknowledgment (ACK) or a negative acknowl-
edgement (NACK) that respectively indicate successful
or unsuccessful receipt of a data packet to a transmitter
so that the transmitter may retransmit a failed packet.
HARQ also uses error correcting codes, such as turbo
codes, for added reliability.

[0008] Evolved universal terrestrial radio access (E-
UTRA) and OUTRAN long term evolution (LTE) are part
of a current effort lead by 3GPP towards achieving high



| eads to many chall enges in the design of LTE systens
to support voice over internet protocol (VolP)
service, which is not supported in current UMIS
systens. Vol P applications provide continuous voi ce
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flow and include physical layer support for multiple-input
multiple-output (MIMO).

[0009] LTE systems are also being designed to be en-
tirely packet switched for both voice and data traffic. This
leads to many challenges in the design of LTE systems
to support voice over internet protocol (VolP) service,
which is not supported in current UMTS systems. VolP
applications provide continuous voice data traffic such
that data rates vary over time due to intermittent voice
activity. Variable data rate applications like VoIP provide
specific challenges for physical resource allocation, as
described below.

[0010] eNBsin LTE are responsible for physical radio
resource assignment for both uplink (UL) communica-
tions from a UE to the eNB, and downlink (DL) commu-
nications from eNB to a UE. Radio resource allocation in
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signnment, or an undeterm ned duration of tinme, known
as persistent assignnent. Since the assignnent nes-
sages transmitted by the eNB may target both the

i ntend- ed reC|p|ent UE of the assignnment as well as
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determined duration of time, known as non-persistent as-
signment, or an undetermined duration of time, known
as persistent assignment. Since the assignment mes-
sages transmitted by the eNB may target both the intend-
ed recipient UE of the assignment as well as any UEs
currently assigned to the resources specified by the as-
signment, the eNB may multicast the assignment mes-
sage, such that the control channel structure allows for
UEs to decode control channel messages targeted for
other UEs.

[0012] For applications that require sporadic resourc-
es, such as hypertext transport protocol (HTTP) web
browser traffic, the physical resources are best utilized
if they are assigned on an as-need basis. In this case,
the resources are explicitly assigned and signaled by the
layer 1 (L1) control channel, where L1 includes the phys-
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using, for exanple, a persistent flag or a nessage ID
to distinguish between the two types of assignnent in
an assi gnment nessage transnmitted by the eNB. [0013]
Figures 2 and 3 illustrate exanpl es of persistent
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assignment message transmitted by the eNB.

[0013] Figures2and 3illustrate examples of persistent
allocation of frequency-time resources in LTE, where
each physical layer sub-frame comprises four time inter-
laces to support HARQ retransmissions of negatively ac-
knowledged data. Each interlace is used for the trans-
mission of a particular higher layer data flow, such that
the same interlace in a subsequent sub-frame is used
for retransmission of packets that were unsuccessfully
transmitted. A fixed set of frequency-time (FT) resources
are assigned in each interlace for control traffic as a con-
trol channel, which may include the L1 common control
channel (CCCH) and synchronization channel.

[0014] Figure 2 shows an example of persistent allo-
cation and deallocation. In sub-frame 1, a first set of fre-
quency-time resources (FT1), including one or more ra-
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| ocati on and expansi on, where eNB assigns additional
physi cal resources FT2 to UELl in sub-frane i to
support higher data rates for UEL . [0015] A
characteristic of many real tine services (RTS), such
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Restidfées, FREES S sholis Aniexamiie; fiiefistert al-
IHeetiai“aby, EpBNSION,, wiheteceN B ageignsdditional
ﬁelmgﬁ’é%PFeS®m@esqI?2 F’?f‘%g?# insubaframe i to support

data rates resu rom for exanple,

- higher dateeratesi for bj:Ei.l\_/i ty. [0017] In order to

T00 E5 0 hocRAEAGERETIo OboMAaDY TeADImAr Barvices
%ﬁr@fts?lﬁh 38 Voice Sefviced, B'Vakable data rates. In
the case of voice services, a conversation is character-
ized by periods of speech followed by periods of silence,
thus requiring alternating constantly varying data rates.
Forexample, atypical adaptive multi-rate (AMR) channel
for voice service supports eight encoding rates from4.75
Kbpsto 12.2 Kbps and a typical adaptive multi-rate wide-
band (AMR-WB) channel supports nine encoding rates
from 6.6 Kbps to 23.85 Kbps.

[0016] Current techniques for persistent resource
scheduling are not designed to accommodate variations
in data rates. Under conventional persistent allocation,
physical resources are allocated to support either a max-
imum data rate for a data flow or some sufficiently large
fixed data rate supported by the physical channel. Ac-
cordingly, physical resources are wasted because the
resource allocation is not able to adapt to changes in
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DL data rate variations that originated at the eNB and
make efficient DL resource assignnent. However, cur-
rent UMIS systens and proposals for LTE systens do not
provide a manner for an eNB to nonitor data rate

Ygq @imﬁﬂ“@é ré‘keéfrgéu Itirdg feomt foe @tamg!ésmté‘ﬁh it-

accor di y ass gn é appropriat e’ anount
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manner. Additio current proposals for LTE
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%Smﬁﬁ%?a%flﬁi IR EE SybiaMs &dfe biéiﬁéﬁ”eégﬂwmonitor
RRndath Pafovarkipss fidy SRl 46 108, ENB and
?ﬁﬁmﬂa\/e g)lg;ﬁ%%'@glr %ﬁgﬂﬁ?appar aw I‘ cur-
E%B‘é EMTS gystems and propos ?r'séf?hre%ﬂoiﬁﬁ%yﬁ 1§ do
oeﬁdewaamarenewsfemnneMBbwmafﬂmh ata rate

I I f
Ma%tmerf ﬁlﬁgﬁfa%ﬂcr %Sj'ﬁuﬁ%gﬁ tOta.ilt %ﬁii&'e'sbé that the

581y 0% e Gl Bl o BB Sl o
U FRY8IcAH eS8 UES th EaYH&MIE and efficient manner.
Additionally, current proposals for LTE systems do not
support high-level configuration operations for VoIP serv-
ice.

[0018] The inventors have recognized that there is a
need in LTE systems for support of dynamic resource
allocation in combination with persistent resource allo-
cation, along with efficient scheduling and control sign-
aling, in order to support RTS applications with changing
data rates such as VolP. Therefore, the inventors have
developed a method and apparatus for solving these
problems in LTE systems.

[0019] WO 2006/019267 describes a method for
scheduling uplink resources in awireless system. A base
station allocates an amount of resources to a subscriber
station. When a request for data rate change is received,
the base station allocates a corresponding amount of re-
sources.



| ocati on, scheduling and signaling for variable data
rate and real time service (RTS) applications are
provided, where the present invention is preferably
used in long termevolution (LTE) and hi gh speed

E@gﬁﬁél EﬁgﬂvﬁQEiﬁhéfﬁgggngnd[ggsglawbiﬁses are
105D, sriRsF R Bptafatusiiorn fadiy regoutee al-
I5EAtiony sEnGERIIMR aheiandingToratible tar rete

| ?“a%“ﬁ%%' R oozﬁ@%’é{@?p*ﬁﬁsﬁ apblcations-aresprovided

wihese theupresent dnvention dsr nreéerabéysusednln long
archi- te tuxe of n |ona UNWS n Wor 0026

teH €Y 0 alstioni ﬁ';l:ﬁ)onve nlalg _ @ac:l(;@‘ém@ S
(PR PIAS Syt oai n. 100277 'F.";f}i ¢35 & di agram
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first enbodi nent of the present invention.
q%z ¢P%re 5is a flow diagram of a nethod for si

1902814 oreacialesunderstamag e fvenion
megnbiechab from the following description ofa preferred
embodiment, given by way of example and to be under-
stood in conjunction wiht the accompanying drawings.
[0024] BRIEF DESCRIPTION OF THE DRAWINGS
[0025] Figure 1 is a block diagram of the system archi-
tecture of a conventional UMTS network.
[0026] Figure 2 is a diagram showing an example of
persistent assignment allocation and deallocation in the
time-frequency domain.
[0027] Figure 3 is a diagram showing an example of
persistent assignment allocation and expansion in the
time-frequency domain. |
[0028] Figure 4 is a flow diagram of a method for high-
level configuration of real time services (RTS), in accord-
ance with a first embodiment of the present invention.
[0029] Figure 5 is a flow diagram of a method for sig-
naling variable data rates for uplink traffic, in accordance
with a second embodiment of the present invention.
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[0030] Figure 6 is a flow diagram of a nmethod for dy-
nam ¢ al l ocation and signalling of radio resources at
an evolved Node B (eNB) for RTS with variable data
rates, in accordance with a third enbodi ment of the

EOSS0L., 1 S B is R How, ceidalsl, of R e e by
vt SRELATTO TRt SENATNE RL R regguERs dtan
YTt el BN Ffor BT SuwtipvanabieldamAIee,
eraetordance withsa tharg rembedimeninof MFpresent-

includes but is not limted to a user equi pnent (UE),
wventiGnati on, fixed or nobile subscriber unit, pag-

Foos S 18 A o ST e a8y
R AlECAGH AR TG et (4R Foddufces.at o
B R BRNGRERLIEY For BTS R EE GAta Tetes, i
HROARE MR ATETONREhTSTtte Sresert in-

vemtéonn the follow ng description, the present
i nvention is agp')l icable to wirel ess conmuni cati on

032} | BERAILED bRESCRIRTIGN oOhi ghHkeePRE-
EgéﬁfhEaﬁCﬁ\?léfﬂsﬁmENTs
[0033] Hereafter, a wireless transmit/receive unit
(WTRU) includes but is not limited to a user equipment
(UE), mobile station, fixed or mobile subscriber unit, pag-
er, or any other type of device capable of operating in a
wireless environment. When referred to hereafter, abase
station includes but is not limited to a Node-B, evolved
Node B (eNB), site controller, access point or any other
type of interfacing device in a wireless environment. A
base station is a type of WTRU.
[0034] Although Generation Partnership Project
(3GPP) long term evolution (LTE) is used by way of ex-
ample in the following description, the present invention
is applicable to wireless communication systems includ-
ing, but not limited to, high speed packet access (HSPA)
and HSPA evolution (HSPA+) systems. Additionally, real
time services (RTS) such as voice over internet protocol
(VoIP) are used by way of example to describe the in-
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and HSPA evol ution (HSPA+) systens. Additionally, rea
time services (RTS) such as voice over internet
protocol (VolP) are used by way of exanple to describe
the in- vention. However, the present invention is

VBHTIRAF EipWeRRr e presem Sgeiitioly fsimtefidechto
ﬁfﬁﬁg ey cintermitently ftparfa'rpﬁmBg' ori yariable data

I 0 ac- cess bearer | ogi cal

igations pandemayt alsoche wisedy 1o adapt gesource
35] .Acc rding to a first pr nbodi ment
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Eﬁéﬁ@%ﬁm@bﬁ &%mﬁﬁ%éeﬁﬂeﬁf gher ayers of a
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Meherfﬁmmw(LDz @ﬁequwalemga ragiobagoessbearer
the data flo not on per cket basi s. For X-

tRAB) erilegiced Glaanrgeimz ancia Aybrd adtem

it IO IO 5 Al gPited rom
érrﬁéﬁﬁ’fgmh@wém)aié@ﬁfésgéﬁm %f@lﬁodﬁglﬁbaé con-

fictiratiah stade frittio thie tansifission 6Pedata flow.

AHARQ process is preferably assigned for an entire data
flow. Accordingly, the data flow ID and HARQ process
ID are preferably only transmitted once at the beginning
of the data flow and not on a per packet basis. For ex-
ample, referring to Figure 2, a data flow ID and HARQ
process ID for a user equipment UE, is sentin sub-frame
1 in connection with the assignment of frequency-time
(FT) resources FT1 to UE,. Similarly, a data flow ID and
HARQ process ID foranother userequipment UE, is sent
in subframe i in connection with the assignment of fre-
quency-time (FT) resources FT1 to UE, following the
completion of the use of FT1 by UE,.

[0036] Additionally, packet sequence numbers are
preferably assigned at higher radio link control (RLC) lay-
ers, such that sequence numbers are not used at lower
layers such as physical (PHY) and medium access con-
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quency-time (FT) resources FT1 to UE2 follow ng the
conpletion of the use of FT1 by UELl. [0036]

Addi tional ly, packet sequence nunbers are preferably
assigned at higher radio |ink control (RLC) |ay- ers,

IS e ARIIRINE 1R [EEPHeMnOYE Pakets

fﬁat efﬁé“fﬁdé%’é ISR aeI égelig'e};tag b elgb% the ggng Iﬁger

at are recelv at or a

f@ﬂ é)@amgléorbyxawtayerb@ ﬁaﬁéyprosoco?)smh @9 radio

such as radi o resource_contt ol (RRC). [0037] Figure 4

rese unogvao npincl F&RG)net hod 400 for high-1evel
accqor dance WI h the,fi

(GBS b iglred 16 actow diagkann of & Mt aeea0g, for
Righz @Vl Sefisetinh ot A, I Bcordahe it the
ﬁf%ﬁmméﬁﬁﬁﬁmé prasafit iAok B tep 495,
fE 9B, SeSTa dathoione I DG SeduvmIBtTiys BAR or
LO% EF*‘%?E”@'E%*%E&E HARQ proceseDmas part ofa
eeatiornmessage for a]naEPe'IFS dataeﬂ@rmbefobe the

ack s, transmt subf r anes hrou for the
SPMSSIOMRO dea(ia Foli patketenfohaxampie i ¢of-
hesHion withs ot ssighrperiied Elpéi""\r# eupitdfifeod, of
Frofite 2°Tedteds 20, the¥NBUoes not include data flow
ID and process ID fields in data flow packets for higher
layers, but packet sequence numbers are included in an
RLC control header, for example, for packets transmitted
in subframes 2 through i-1 for the UE, communication of
Figure 2which ends. There is a resultant saving in higher
layer signaling, since the higher layers received, for ex-
ample, the data flow ID and HARQ process D for the
communication regarding UE, in sub-frame 1 which are
then available for use in processing the data packets for
the UE, communication that are received in sub-frames
2 through i-1 without repetitive signaling of the ID infor-
mation. Further saving in signaling is realized through
the elimination of sequence number signaling in the lower
layers. In implementing method 400, a transmitter is con-
figured to transmit data flow and HARQ process IDs in &
configuration message and transmit packet sequence
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comuni cation regarding UEL1 in sub-franme 1 which are
then avail able for use in processing the data packets
for the UElL comuni cation that are received in

sub-frames 2 through i-1 without repetitive signaling

f
puritfeteinnafy RIS cohtritiagidery 9 L8 © gnaling
[003: d};ggﬁtcoedm e 'am@ed:emisembodmwhtoﬁgthe

a tranSmtter is con- igured to transm t
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B8 danaiod babiied iy Ciratista e and he
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FafeL e MDlBHER B OB s 6 s RiiRifiZes.
[0039] Byway of example, 4 reporting bits are required
to report the actual data rate when up to 9 codec rates
as used in a VolP service. More reporting bits are used
if more codec rates are available. When only the change
in data rate is reported, the number of reporting bits is
reduced from 4 to 3 because the greatest change in data
rate from the lowest rate to the highest rate is only 8.
Preferably, the minimum number of reporting bits is used
to report the possible variations in data rate for a partic-
ular RTS service.
[0040] The change in data rate of an RTS data flow
over the UL may be signaled using layer 1 (L1), layer 2
(L2) or layer 3 (L3) signaling, where L1 includes the phys-
ical (PHY) layer, layer 2 includes the medium access
control (MAC) and radio link control (RLC) layers and
layer 3 includes the radio resource control (RRC) layer.
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in data rate is reported, the nunber of reporting bits
is reduced from4 to 3 because the greatest change in
data rate fromthe lowest rate to the highest rate is
only 8. Preferably, the m ni mum nunber of reporting

AltermanvaRy. e ERaingbTh BRI fafe igibe ShanBlad At
DIRSIERS aver 1 (Li). 1ayer 2 (L2) of layer
;0@415] gnpiti g na*hm dfﬂcha r%@sﬂntctia'cafr;aste of:bfulfaﬁic

ayer ayer |nc di um access_contro

@/?mefermbl donertusmgtlmlcomimha ingy sughr that
irablc dalrSlesragoning bYarbchsbs Tl
eilagrrﬂﬁé bf Bignalsr cildida?Bfdg SLerastes rebeat
féﬁ%#%é%&%@@&ﬁwféﬂgﬁggﬂm&)ﬁﬁé@%tme ac-
RrhE) et PNRKY' Bl cehnesPepalitgdicator

Foaretnaticelys arEncuinfiroetiannglnayt be used.

I nat |ve |n channe na be used

Ulllt_rnhmohanﬂeluspmm 8¢ %ya thatneeds
e e

needs to report a rate c I n.an

topepara rateehan mﬂ? SNBiagh @i@padﬂeﬂmanner
a& thakthe NG aR%s:QigSr?\%Qﬁéw BlarsBurdesidhe RTS
SHEHEP HahBthYP Bfféitative, a data rate change indi-
cation can be sent using a synchronous random access
channel (RACH), where the RACH has the benefit of
small access delays.

[0042] The signaling of changes in data rate of UL traf-
fic at L2 is preferably done by including rate change re-
porting bits in a MAC header of a packet scheduled for
transmission over the UL. Alternatively, a rate change
indication can be piggybacked with any UL L2 packet if
the timing of the piggybacked packet is within a reason-
able delay. Alternatively, a rate change indication can be
sent via MAC control packet data unit (PDU), where the
MAC control PDU may exclusively contain the data rate
change indication or may contain other information for
other control purposes. In another alternative, a rate
change indication may be included in a periodic RLC sta-
tus report from the UE to the eNB. Using L3 signaling, a
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channel (RACH), where the RACH has the benefit of
smal | access delays. [0042] The signaling of changes
in data rate of UL traf- fic at L2 is preferably done
by including rate change re- porting bits in a MAC

st inTiata e Rl belsiGelesty T RIng s vete
ek ndication RRC storeing) (e, L or L1
fO04331 Winenéihe: Nhsteots e iatarate o gc
teporedby ady ﬁ,xtheseMB galmamfoa% és_eﬂf&ca _ § gﬁys-
el auiraat, St m G Hhad 'St HAGT: (T 4Bkt
INGIV: FOF tabplent Wi 36ty ite T RERBRAHTEN the
RIAE Gy realloCatBtsomEntt 1hE PeshuRRs SdiRally as-
GG eI EE oo rsisten psskanriento other

s, Tipe eMf8unta as@igwﬁddiﬁ@namsmumes te the

accord- ingly. For exanpl .the data rate
WE inthe case ohanircreaseindatddaiée of the

e Seatoribl fie &) AUTiESalbiatod B the.oliE
vet 8y theshitielesoubie BhobaliGn i RRrshtent as-
HigHiftdRt Thé ¥NB%nay specify a time duration during -
which the dynamic allocation overrides the original allo-
cation when signaling the dynamic resource allocation
to the UE. If no duration is specified, then it may be as-
sumed that the dynamic allocation is only used once. The
dynamic allocation by eNB to override persistent re-
source allocation is not only applicable to variable data
rate services, but may also be used to reallocate resourc-
es for retransmissions.

[0045] Figure 5 is a flow diagram of a method 500 for
signaling variable data rates for UL RTS traffic, in accord-
ance with the second embodiment of the present inven-
tion. A UE signals variable data rates for UL RTS traffic
to an eNB by reporting the change in data rate relative
to a current data rate using a minimum number of bits,
in step 505. The reporting may be done using L1, L2 or
L3 signaling, as described above. In step 510, the eNB
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overrides the initial resource allocation by
persistent as- signnent. The eNB nay specify a tine
duration during which the dynam c allocation overrides
the original allo- cation when signaling the dynamc

R4S BRATTrOL PHYSICA rddopeps assione fo the
yEgl?\g I'Eé‘oﬂvggl oedih 'teethéfrep’arted erﬁahg@in gata

er si tent re- 'source allotation is
rate omsc@nhras’awmﬁtthe riepiartdof Elgwessarandea the

but may al so he used t Iocatéeresou - es f

Félt'reseﬂm Isocatimfon: in su rcaﬁgegndaes

NEOBSTAN, refs ”a'ﬂ)'glégéﬁﬁt‘i‘ fhtednett But Barbe
GIARTERIY chafdB a3t siiE QfﬂT@ SRR, prior
fG R PAET, 3%@@1@@%@9%@ 4500, lBnsceiv-

??‘gg%ﬁqéon@@tg@ ri beg: abo ef?@tﬂ?%%“ s@hals ke-

Heiotin ngeum datahme:aandsaulresemee @ltocation
for th

the U RTS accor |ng t he reported, chan in
cempenent maynbeeom nefg fo iallogateophysicalsre-
and 3, the FT resource aIIocatlon for UEl1l nade in

Sﬁﬁuxﬁﬂie 1 does not necessarily remain fixed unti

COBAT " Ao BHia3s TBABAIDUEIEREEH #e prdent
PRI, P AR, TR SRR RS astigr R 6N RITS
data flow are dynamically allocated in order to efficiently
use the physical resources assigned to variable data
rates services. Typically, the maximum amount of radio
resources required for an RTS are initially assigned by
persistent allocation, in order to support the maximum
data rate for the RTS. For illustrative purposes, it is as-
sumed that a set of N radio blocks are initially allocated
by persistent scheduling. The eNB preferably dynamical-
ly allocates only asubset of the N radio blocks to the RTS
data low when lower data rates are required. Under high-
er data rates, the eNB allocates a larger set of radio
blocks, and can allocate new radio blocks in addition to
the original set of N radio blocks, if desired. If sub-band
allocation is supported, where radio resources are allo-
cated according to fractions of a radio block, then dynam-
ic resource allocation is preferably adapted to the gran-
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flecting change in data rate, and a resource

al l ocati on conponent may be configured to allocate
physi cal re- sources. [0046] According to a third
enbodi nent of the present invention, DL and UL radio

BRI GRS RIS 2 Cently use the physicar
(08T} = Prelemady ordy: Heghamger satio resource
siotaler scouting som s sesoarss glocaton
ignaled by theseNisto the targetr Wi 18 prdisa reduce
signaiing vestiead.oin pena sanodimatl: the radigue-
B S ok BSindd A RS BT ST B e eIRA sth
(e ORISRl B arbanEa i incrossing Br
Slacreagingiordgr ageoringla idenurnpigr: Acourding:
Aoy el
menioalecaton, i ik i Ui pccorin] ses
et spoited mirier:afrtatlo "oidcss Bofrder o index
nUBiBkk AT MBI P BISk WA Ritiehipwest or
tAS i 888! e’ filtiier! BY"WAJRf B3AmpRE, radio
blocks indexed 2, 3, 5 and 8 are assigned to a UE (i.e.
N=4) for an RTS data flow during persistent scheduling.
In response to a decrease in data rate, the eNB reports
that only 3 radio blocks are dynamically allocated to the
UE. Based on the report from the eNB and starting with
the lowest index, the UE knows that the new resource
allocation is radio blocks 2, 3 and 5. Alternatively, a pos-
itive or negative difference between the original allocation
of N blocks and the number needed may be signaled.
Where more blocks are required, default parameters can
be provided orblock identification can be signaled for the
additional blocks.
[0048] A new radio resource allocation is preferably
signaled by a eNB to a UE as a field in L1 or L2 control
signaling for fast DL or UL dynamic resource allocation,

or, in L3 RRC signaling in the case of slowly changing
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source bl ocks assigned to the RTS are indexed, such
that the radi o bl ocks may be arranged in increasing or
decreasi ng order according to index nunber. According-
ly, the eNB only signals the nunber of radio bl ocks

AP SN U 2 i S

e, & Piiysical lager'AQK o NolHC 18! preterab a'tr?ns-

b
(tjedibegh @?;be:;e%?sgam‘aezﬁf?ﬁ@é%?if‘x Shife

fﬁseul\tlrgegallocatéep?rsa nalnagdeAddHu)ma st tfotraation
e e repor |
nekIBnNg) Put mekduaited o, the eléeation O naworadio

te8Be b dation e bttt b EHods %uéﬁfé@%ﬁ%m
Pagie s ol ahd thé fied debty hefRint petiern may
bl PRI A8 nairef ire sertioResbutgalstati sig-

@mge%hr‘ew:d%$0§int ification can be signaled for

the adliti ona 0048] A new radio resource

049] m’rFl e € 3 flow dlageamyoﬁaemsethod aoador
flel_ 1 or, L2 coeLrol S|gnall ar fast DL or

rvamlm alleeation an signaling ofi A mmasources at
arr e Sar RIS Wit ew%a%&ﬂetéa%ﬁif‘étﬁﬁ ) decottiange
WPfﬁ b e é’?ﬂ&?ﬂl%t of"tﬁferﬁkéé(ehrtaf?f\?ention. In
step 605, an eNB is notified of a change in data rate for
an RTS data flow over a wireless link between the eNB
and a UE such that N radio blocks are currently assigned
to the RTS. In step 610, the eNB dynamically allocates
radio blocks to the UE for the RTS data flow in response
to the change in data rate such that if the data rate de-
creased, then a subset of the N radio blocks are assigned,
andifthe datarate increased, then additional radio blocks
are assigned. In step 615, the eNB signals to the UE the
new radio block allocation by only signaling the change
in radio block assignment. In contrast with the prior art
of Figures 2 and 3, the FT resource allocation for UE,
made in sub-frame 1 does not necessarily remain fixed
until sub-frame i, but can be dynamically changed per
step 615 prior to sub-frame i. In implementing method
600, a data rate detection component may be configured
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mtted back to the eNB to inprove the reliability of
the resource allocation signaling. Additionally,

i nformati on including, but not limted to, the
duration of new radi o resource allocation, repetition

Wé@#ﬁﬁtﬁﬂfﬁﬁéh?w%t%ﬁﬁ?%@?@‘ﬂ%a Seta
R, 28hel oSSt eifocation comporment dan be eon-
@@éred wmm@aaegyhgsleal a'ewu maesl ancis rassomated

urces at an eN RTS wifh vari abl e data,rat

withcadransmitiemin ierder to signal resourcerallp ons
‘ mvegUE; In step 605, an eNB IS not|f| ed of a change
te a rate for an RTS data flow over a wireless |ink

L0067, , 18.8c0 e Boauifia Tt eftobeiniER G e
BRRAE o TAE, PRI S e
SlsexhalpLteriaias S et fo effclent o rescerce
?;'L‘?’%ﬁg Wﬁng gignalwghgf%glrgs?;u‘ocesoﬁﬁthr’eheheNB
andrtie &b eferabdytstore)a eyCel éhﬁg deﬁaﬁé relat-
%%M%%?b‘?gﬂ%@é&' ce BiQCkn b applicable
RusBands, resiired (o8 (TR dalFales forid: range. of
%ﬁ%@éﬁﬂﬁﬁ@%dﬁ@?%@%ﬁ%fé {8 eRauT B snodtiration

LB aingechen e MTS) When a new data rate is iden-
tified at the UE for a current RTS data flow over the UL,
the UE preferably calculates the needed radio resources
under determined UL channel conditions based on the
table entry for that data rate. Accordingly, the UE does
not have to communicate with the eNB to adapt its re-
source assignment, and overhead control signaling to
the eNB is reduced.

[0051] In a preferred embodiment, the eNB signals a
pre-allocated table to the UE where the table identifies
specific radio resources, such as radio blocks or sub-
bands, that are required for various RTS data rates for a
range of channel conditions. For example, radio blocks
may be referred to by index number, as described above.
The UE dynamically allocates UL resources in response
to a change in data rate of an RTS data flow by looking
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to detect changes in data rate associated with a data
flow, and a resource allocation conponent can be con-
figured to allocate physical resources and is
associated with a transmitter in order to signa

R Gonsp e At esolce Ny e teloic aridsignals
thelass@neme%ume@et to tmhe:NB Thed&E may wait

c har act |st|cs is used for eff di o resource

rmapﬁnrava message fram EE&SN&B%&T& uséngnihe
Rl iR AL i i NG A encs
ahrahiaroval bm_éwE@méﬂféééﬁgé%oaﬁéigﬁ?’aiﬁrﬁﬁ\%ﬁ?eﬁ°éd |
ALTPREreSPURES BrE Glfdcated toatcothitoddns an in-
Eate indatn pate, Tite dpproyaimessageisom the eNB
i%gptw nal whmtnamm rasolrcestare déallocateddor de-

data rate. Accordingly, the UE does not have to
cremsesdnedatanraie. eNB to adapt its re sour ce

f‘éé&ﬂ‘éehﬁgﬁr& 7 s & Hoswediagraraibom Ratflods Eidor
dyitranieCalk @O&éb&.saﬁ?ﬁhé& éﬁ?@fﬁ@wgéﬁw@s ata

USR el RNt (UL EOF B3 TS MEHCVar il it Pates, in
aerbrdante WithetAgfeurthdemboditaent of the present

invention. In step 705, a UE receives atable from an eNB
that maps required radio resources or resource charac-
teristics to RTS data rates under predetermined channel
conditions. In step 710, the UE detects a change in data
rate of an UL RTS data flow, and determines the corre-
sponding radio resource allocation from the table. In step
715, the UE signals the determined radio resource allo-
cation to the eNB and waits for an approval signal from
the eNB before using the determined radio resources. In
contrast with the prior art of Figures 2 and 3, the FT re-
source allocation for UE; made in sub-frame 1 does not
necessarily remain fixed until sub-frame i, but can be
dynamically changed in a sub-frame prior to sub-frame
i. In implementing method 700, a transceiver is used to
receive the table from the eNB and signal radio resource
allocations to the eNB, and a data rate detection compo-

_.p—'
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may be referred to by index nunber, as described
above. The UE dynam cally all ocates UL resources in
response to a change in data rate of an RTS data fl ow
by | ooking up the corresponding resources in the

hegitis sehfiguneld i detestaohanges iy olata ratel ne

wait for an a ro al nmessage fromthe

@g?fg ?;ﬂ%‘?? mhghﬁvﬂaea’ggselmgm elesrg\em(ss ofrhthe
\' new r 10 T
feegmbm\éefﬁroacare.des%%begsgutlaaspse bedaimiaca-
0] aCCOﬁWD a an
{slinnpardiclianeal aile@fu”m&%%acﬂa|f%ﬁ#eéawle-

Erié& '§8bBE HERAIGhE Wit 16 aRTRr alirks and

é@égﬁé@g&ywssﬁ@g{r@mﬁ@wme%‘)bﬂﬁ'Various
eorhiihatiohs willfor wiitrsarotherdeatUredaridelements

rese nvention. In step 7/

bﬁhie/@?eseﬁt)lrWéernnTm mmhodssorﬂmwreham;n‘o-

resources or resource charac- teristics to RTS d%ﬂﬁ
dma

gicgedt humctlarg gyrtemntrmmttoamma yebalimplement
eem we f&%ir SOTW: R, &i‘??w?nﬁ\%rea%@%aﬁa%b em-
S&“eﬁiné‘élo‘iirﬁéﬁﬁefn{r"éf‘a&aiafeogkégadéiw‘m%ﬁ@ﬁcfﬁthéxe-
bl G B)EeCfeutEral BAroBRERoHAlIEr R a pestRiSor.
EXaRisled bf EBtnpUR-feadabieosterager thédiunts -
clude a read only memory (ROM), a random access
memory (RAM), a register, cache memory, semiconduc-
tor memory devices, magnetic media such as internal
hard disks and removable disks, magneto-optical media,
and optical media such as CD-ROM disks, and digital
versatile disks (DVDs).
[0054] Suitable processors include, by way of exam-
ple, a general purpose processor, a special purpose
processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or
more microprocessors in association with a DSP core, a
controller, a microcontroller, Application Specific Inte-
grated Circuits (ASICs), Field Programmable Gate Ar-
rays (FPGAS) circuits, any integrated circuit, and/or a
state machine.
[0055] A processor in association with software may
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source allocation for UEl1 made in sub-frane 1 does not
necessarily remain fixed until sub-frame i, but can be
dynam cally changed in a sub-franme prior to sub-frane

i. In inplenmenting nmethod 700, a transceiver is used
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feE oreaiy host gom terca'rheeWTﬂthmaw berased in

e oth features a ements of the preferred

eun) metltm owith modwlesmmﬁéemented hinor haircivéare

oth feat res and el enents of the present invention
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L dBeBirve L b A e tBvice,
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as |nternal hard di sks

rrathn dlode
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(E)la&ﬁm ¢lispd a;yumfoa ANUSIQ R yeffr m,ediaplay

Ienrm.'l.f\ Vidéb gé/me player module, an Internet browser,

and/or any wireless local area network (WLAN) module.
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pl e, a general purpose processor, a special purpose
processor, a conventional processor, a digital signa
processor (DSP), a plurality of mcroprocessors, one
or nore mcroprocessors in association with a DSP

core, a controller, a m roller, Application
Specific Inte- grated Ggﬁﬁﬁsg(ASICs), Field

_Program’r_abl e Gate Ar- rays (FPGAs) circuits, any
fnt ek gyirel eSedransmit/recsive anit, WENRIE, doeistismg:
processor in association with software may be used to
i npl emrent a radi o frequency transceiver for in use in

a wreless transymit receiye unjt , User
equi pnrentfN@ansi el regedéing & hdSS{\gl-Eﬁath Qf esourc-

control - Ierf or gn" hosﬁ ﬁ@[ﬁft ﬁr The WIRU may be
Egregwiarec%ﬁj Mcklp , Lr‘I a' |Q.Frl|§:errent ed ip
Corers e M HATBRIMOSe R Bo i cafons
Vel evi i BCEPIAMGIRIRE first AllocatiyiTs resources,
keyboar d:m%tsefgﬁoréb@iv'rrgg%@ntmlf irformationdndicet-

(FM radio unit, I qui d stal display (LCD .
di splay unig a sfemgdwaﬂoa:aﬁoreroft resources f)((maphnk

di splay unit, a djgital nusic, player, a nedia play-
er, a vi mmgmunwaﬂansr;oamde, an I nternet browser,

o o S ahhg. R SR ar LK ARl ons

compri st igecording to the second allocation of resources
characterized in that the WTRU is adapted to
transmit uplink communications accordingtothe
second allocation of resources for a predeter-
mined time duration and to transmit uplink com-
munications according to the first allocation of
resources after the predetermined time dura-
tion.

2. The WTRU of claim 1 wherein the second allocation
of resources overrides the first allocation of resourc-
es during the predetermined time duration.

3. The WTRU of claim 1 wherein the controlinformation
is received as L1/L2 control information.
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means for receiving a first allocation of resourc- es
for uplink communications; neans for transmtting
upl i nk contmuni cati ons according to the first
aIIocatlon of resources; neans for receiving contro

10 oL T IREL 14, 3 RESRIAEIRECE /02 Bngrol n-

seconarralibn s reiceNEY el eRdhagaal fpqaecy di
the ‘)ggi'b WEQN@HGCQS nRDMA ﬂkﬂtm‘rainl cations

according to t second focatlon df resources for a
predeter- mned tine duration and to transmt uplink
com _nuni cations according to the first_allocation of
Besodrhies WiltRU t0F any d@henohdlaims dadaWheseinsthe
The WIRU,of cl aim mherﬁin t he second.al | ocat
ecopredstermingd e dueation is & singie subltade.

es during the predetermned tine duration. 3. The WIRU
of claim1l wherein the control information is received

Bher IRy YT fespyfa 20 atidn COmPH-

anDﬁﬂhgﬁgonal frequency di- vision nultiple access,
ormat. 5. The WIRU of any one of clains 1-4
wherein the predetermned tinme duration is a single
subf rane. . . ) ]
receiving a first allocation of resources for uplink

communications;
transmitting uplink communications according

to the first allocation of resources ;
receiving control information indicatinga second

allocation of resources for uplink communica-
tions; and

transmitting uplink communications according
to the second allocation of resources charac-
terized in that uplink communications are
transmitted according to the second allocation
of resources for a predetermined time duration
and that uplink communications are transmitted
accordingto the firstallocation of resources after
the predetermined time duration.

23



6. A nethod for dynam c resource allocation conpris-
ing: receiving a first allocation of resources for
upl i nk conmuni cations; transmtting uplink

comuni cations according to the first allocation of

o e miall R St B ESR e BIATER SRR GRS LaFio
o0, AL ERTLA SR (FRTBIBCRIRRS resourc-
ohar 353 e EIpTeletTMoErRETe peentoner

resources for a predetermned tinme duration and that
upl ink communi cations are _transm tted according to the

- 8.rstThe method of cledmuZzyveheredn the qortroldnforsaa-

tinme duragtion. .7. The thad of cl gi.m.6 wher.ein the
secodiDAlISorRCebvesk aSeEEJE%eGQﬂB' iipdoramation.st

al l ocation of resourc- es during the predeterm ned
time duration. The nmethod of claim7 wherein the

fortae BEHBaLhE Ulaim Bl Tthk /B2 Etiriftol in-
or iRt I s eENEA IR R OFfifoLEnalifiguency di-
DviyisionTriultiiste Heeessh OFDMA) formet. cl aims 6-9

OF
wher ei n

10. The method of any one of claims 6-9 wherein the
predetermined time duration is a single subframe.

11. A base station, comprising:

means for transmitting to a wireless transmit/
receive unit, WTRU, a first allocation of resourc-
es for uplink communications;

means for receiving, from the WTRU, uplink
communications according to the first allocation
of resources;

means for transmitting, to the WTRU, control in-
formation indicating a second allocation of re-
sources for uplink communications; and
means for receiving, from the WTRU, uplink
communications according to the second allo-
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predetermned tine duration is a single subfrane. 11.
A base station, conprising: nmeans for transmtting to
a wreless transmt/ receive unit, WIRU, a first

al l ocation of resourc- es for uplink comunications;

communi cae PSRl Seadifiesieatacterizée in that the
eSO cesha R S AUBpIePI0 1BC S TBlnk com-
of re- somjgpjchtions imgnics thecsecomd alecation

lacsosd
for receiving, ?ron1the WWRUngﬁllnk comrunj cati ons

accor di ngof regeurcestford predetermined time deration
characterized in that the base station is,adapted taqg.
recei ve u@l t<0Eﬁmlmﬂpﬂﬂ%ﬁﬁmmHNCﬂngBSt&QCOFamg

SR s e SR s U pre-
e e e RS

transmt/receive unit, WIRU, conprising: neans for
receiving a first allocation of resourc- es for

122, Avifeiesstememiyrevsive yny WERUmomptising:

resources; means for receiving control information

i cat- means for receiving a first allocation of resourc-
es for downlink communications;
means for receiving downlink communications
according to the first allocation of resources;
means for receiving control information indicat-
ing asecondallocation of resources for downlink
communications; and
means for receiving downlink communications
according to the second allocation of resources,
characterized in that the WTRU is adapted to
receive downlink communications according to
the second allocation of resources for a prede-
termined time duration and to receive downlink
communications according to the first allocation
of resources after the predetermined time dura-

tion.
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i ng asecond allocation of resourcesfor downlink
comruni cati ons; and neans for receiving dowlink
comuni cati ons according to the second all ocation of
resources, characterized in that the WIRU i s adapt ed

tq 3.ecﬁj1§WP¥¥l'J idf‘t;lawz'mrgm ﬁ‘fééégﬂmtaﬂdéﬁgon
second all ocation o resour ces or a pre _e- term ne
ti me offrgsourees overddses thedisti allocatiamiofreisoudre-

according,to theg first ;all ocatiopn,of r L.C after
the peSiIduinothe pirdgteamines) e dttatiaiia) of
claim 12 wherein the second all ocati on of resources
overrides the first allocation of resources during the

pridetEhei WETRWnef alaimi 98 wherainsthverontral iinfarma-
whereiin the control ,infqorpption is received L1/ L2
cont r 810N dsdarevgd as L le weoiial Tbtaimatione: e n
the L1/ L2 control information is received in an

ort hogonal frequencK division nultiple access,

OFDVA,
:‘Aﬁr&a_t .heﬁWTer _tairgnst_élowge‘re&maiha l13/LR clontrol
LNt i { {
ey A KSR T R ey
conp icfiyéfors PRAINDIY edess! QFDMA, fBrtat.
resourcestor downlft nk connunf cations; 'recei ving
downl i nk communi cati ons according to the first

Il [ : i Vi .
" ST RSG5 onbcSh AR I3 wherein the
downl HIFURIAME fnemration is siftfe subfrare.
aIIocatipn of resources characterized in thap downl i nk
S A S ADOSTEr el BBt e bcharis-
domnlngﬁconnunications are received according to the

first ocation of resources after the predeterm ned
time duration. 18. The nethod of claim 17 wherein the

second al | ocat.i on of.refgbrces.over i des th%ﬁ# rﬂa

al | ocat i ofegeivinga Eikst alloGatieROLrasRUECRSIQ AOWN-

duration. Laim 17 or 18 wherein the

contr ol iAﬁﬁ?ﬁ%ﬂ?ﬁﬁﬁhﬁﬁggggpééd as L1/L2 control .

i nf or mat i pec@¥ingheowntiork domrmunicationseaccording

/L2 contr%l h¥f%{ﬁ@t|ﬁn |?.rec%!ved in_an orthogona

frequency & INGTHSIAIOCALION QEBSOBEEAR ; f or mat . 21.

The net ho . i i

predeterm ﬁgoe 'twm‘?ﬁ{qlihf?Qﬁad’tl?ﬁgf@éﬁmgﬁe@e%” d

A base st @dliooationmof sesources for downlink communi-
cations; and
receiving downlink communications according
to the second allocation of resources charac-
terized in that downlink are received according
to the second allocation of resources for a pre-
determined time duration and that downlink
communications are received according to the
first allocation of resources after the predeter-
mined time duration.
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means for transmtting to a wireless transmt/ receive
unit, WIRU, a first allocation of resources for
downl i nk communi cations; neans for transmtting, to
the WIRU, downl i nk communi cati ons according to the

f1 8§LTP\%rg@éfth@u of CREPH TP SWiERSH tne seavrdtdioga-
control ornmation i ndLcati secon
aI | ocdhonoeaf dﬁSQ@G@ESe@WQﬁ‘IdIeﬁnthQIaclliﬁinaﬂﬁimq)ﬂn@ re-

1 SO0IFSR URMETIAG ecktc R B g alraion

communi Ca € secon cation o
resources characterized in that the base station is

1Op! Thel SRR of 204t 7 6FT8 GRleREM R 'CBritrol

oCat10n of Tresources
pr eddnfornnatian ie regeiMesh asi 1.2 contral insarmation.
comruni cations according to the first aIIocatlon of
resources after the predetermned time duratio
. The method of claim 17 wherein the L1/L2 control

information is received in an orthogonal frequency
division multiple access, OFDMA, format.

21. The method of any one of claims 17-20 wherein the
predetermined time duration is a single subframe.

22. A base station, comprising:

means for transmitting to a wireless transmit/
receive unit, WTRU, a first allocation of resourc-

es for downlink communications;

means for transmitting, to the WTRU, downlink
communications according to the first allocation
of resources;

means for transmitting, to the WTRU, control in-
formation indicating a second allocation of re-
sources for downlink communications; and
means for transmitting, to the WTRU, downlink
communications according to the second allo-
cation of resources characterized in that the
base station is adapted to transmit downlink
communications according to the second allo-
cation of resources for a predetermined time du-
ration and to transmit downlink communications
accordingto thefirst allocation of resources after
the predetermined time duration.
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