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[0006] Using HS-PDSCH or similar channel for delivery of the downlink
shared services offers several advantages. The HS-PDSCH is a shared
physical channel well suited for delivery of services across a wide-range of
quality of service (QoS) classes. The HS-PDSCH is also optimized for packet
services as most shared services are likely to be, (e.g., a forward access
channel (FACH) data and MBMS data are most likely packetized). The HS-
PDSCH also supports hybrid automatic repeat request (HARQ), which, if
combined with an appropriate feedback mechanism, can be used to guarantee
or significantly improve packet delivery.

[0007] In order to take advantage of the HARQ mechanism of HS-
PDSCH, a feedback mechanism is required which allows the WTRUs to send a



feedback to a Node-B. In high speed downlink packet
access (HSDPA), the ACK or NACK nessage is delivered

W eooslogs4Node- B via a dedi cated uplink channel PCT/US®07/021642
hi gh speed dedi cated physical control channel
(HS-DPCCH)). This not only guarantees availability of
channel resources to deliver the ACK or NACK nessage,
it also allows the Node-B to identify which WIRU a
particular ACK or NACK message originates from [00081
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[0010] Since a dedicated resource is not allocated in a CELL_FACH
state, the only currently available alternative for delivering an ACK or NACK
message and a CQI is via a random access channel (RACH). Delivering an
ACK or NACK message and a CQI via a RACH would likely to have a severe
impact on the uplink capacity and is not practical. If the ACK or NACK
messages and a CQI are delivered from all WT'RUs, given that the downlink

data is shared among a large number of WTRUSs, conventional RACH



WO 2008/ 045471 PCT/ US2007/ 021642 operati on may
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impractical. [0011] It would be desirable to provide a
mechani sm for feedback from WRUs for a downlink

shared service, while the inpact on the uplink and
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[0014] The Node-B may send a downlink transmission including at least
two data streams processed using different modulation and coding schemes
(MCSs) so that a WTRU having a high signal quality decodes all the data
streams while a WTRU having a low signal quality decodes less than all data
streams. The Node-B may also send at least one channel quality indicator
(CQD threshold so that each WTRU measures a CQI on the received downlink
transmission and determines which data stream each WTRU should provide

feedback based on the CQI threshold and the measured CQI.

[0015] BRIEF DESCRIPTION OF THE DRAWINGS

{00186] A more detailed understanding of the invention may be had from
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-3 WD 2008/ 045471 PCT/ US2007/ 021642 the foll ow ng

description, given by way. of exanple and to be
wap@ens4ond in  conjunction with the acconpanyP@rusS2007/021642

drawi ngs wherein: [0017] Figure 1 is a block diagram

of an exanple WIRU i n accordance w th one enbodi nent;

[0018] Figure 2 is a block diagram of an exanple

Node-B in accordance wth one enbodi nent; [0019]

Figure 3 is a flow diagramof a process for provi di ng
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RUs Vi ordance Wi th
0000 o g R 505 2 Ik A AREEL o RERE PSiiesp pupspordance
witheherenalbdimelnéy eafter the term nol ogy "WIRU' i ncl udes

t is | User equi n UE) .. .a bil e
[Oog%l] tion, %th énéd orOW df)aqr LubH & c?‘f%ﬁ&oéjﬁﬁ‘?d’é’gﬁﬁ‘i‘?a}‘:k for
a dewobinkidhered seephorig aadqumladn ahatidgéelizaine dai sdcarfance with

(ng)g%. onputer, or any other type of user device
onecé;pa (?lglaeé)%’ operating in a wreless environnent. \Wen

[002@ er r edigarehdrduit=cone tpossibky powert egyiatimdscHdme of an HS-

PD'Sﬁ‘ﬁt‘ qﬂ but is not limted to a base station, a site
rol'ler, an access point (AP), or any other type

[0031] i nt ethgcteng isl a\ﬂcuae dizgrabi ef mfprcmass dort pepviiding feedback for

rOnE e 1. | ock
a dm{lﬁ%lgfﬁ%o (Pa%é exa ﬁﬂ%‘%ﬁﬁﬂﬁ@ lété'c%tjrm S i HSHRA in
accardw«tewuthanb"ﬁerwrﬂhbdiﬁﬁntncl udes a transmtter 102,
a receiver 104, a decoder 106, and a CQ neasurement

unit 108 (optional). The receiver 104 receives
[0082)gnal s from a Node- BETAH.EROESCRIPFIODC0odes t he

[OO%%]E el v eﬁ 3 E 2 Ser%%rg Tot ﬂerel\ﬁer, Eme ngml%% c?,cgre ! V&fﬁllm%cludes

ode
but is not limited to a user equipment (UE), a mobile station, a fixed or mobile

subscriber unit, a pager, a cellular telephone, a personal digital assistant
(PDA), a computer, or any other type of user device capable of operating in a
wireless environment. When referred to hereafter, the terminology "Node-B"
includes but is not limited to a base station, a site controller, an access point
(AP), or any other type of interfacing device capable of operating in a wireless
environment.

[0024] Figure 1 is a block diagram of an example WTRU 100 in
accordance with one embodiment. The WTRU 100 includes a transmitter 102,
a receiver 104, a decoder 106, and a CQI measurement unit 108 (optional).
The receiver 104 receives signals from a Node-B. The decoder 106 decodes the
received signal from the Node-B. The decoder 106 may decode a high speed
shared control channel (HS-SCCH) signal while the WTRU 100 is in a
Cell_FACH state. The décoder 106 may decode a downlink transmission on a
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shared control channel (HS-SCCH) signal while the WIRU
100 is in a Cell _FACH state. The decoder 106 may
waele@stes4al downl i nk transm ssion on a -4 WO 20P8r/048470121642

PCT/ US2007/ 021642 hi gh speed physical downlink shared
channel (HS-PDSCH) if the WIRU 100 successfully

decodes an identity (ID) of the WIRU 100 on the signal

on the HS-SCCH The transmitter 102 sends feedback,
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v back .. for a dowlink red_servic [
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chaarisbdb nidat .thd IMFAAO @rdeeeisyiess aalgobﬁﬁhbﬁkfitecfl to the WTRUs

a down]] nk shared, channe or a

withRiah, BEeRBoal St SerP ettt hete eotived: (i Teselyer 206 receives
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nt to the e- via a

Wltﬁgqﬁ{]eg 8 {oney ‘%‘%ﬁ 100crssaives @dewmlink transmission via a
downlink shared channel for a downlink shared service that is provided to a
plurality of WI'RUs from a Node-B 200 (step 302). The WTRU 100 decodes
the downlink transmission (step 304). If the decoding is not successful, the
WTRU 100 sends a pre-defined burst signifying a negative acknowledgement
(NACK) to the Node-B 200 via a contention-based shared feedback channel
(step 306). The pre-defined burst may be sent only once without requiring an
acknowledgement from the Node-B 200. If the decoding is successful, the
WTRU 100 does not send feedback, (i.‘e., an ACK is implicit).
[0027] A new uplink shared feedback channel, a physical random access
feedback channel (P-RAFCH), is introduced for sending the feedback from the
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(step 306). The pre-defined burst may be sent only

once without requiring an acknow edgenent fromthe
wO@e/B4200. | f the decoding is successful, theCT/UFRLI/021642

100 does not send feedback, (i.e., an ACKis

implicit). [0027] A new uplink shared feedback

channel , a physical random access feedback channel

(P-RAFCH), is introduced for sending the feedback from

the -5 WD 2008/045471 PCT/ US2007/021642 WRU 100 to
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f eedback. [0029] In transm ssion of the feedback,

randpmly selegts B cadeians aRRSETSIIP anRociated vEkh @ RAgtisklar TTI on
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The transmt power f eedback may be determ ned
RAGEL e dThe WHRY 1 @éq-y 5%@ reach feedback only once and does not

require acknowledgement of its receipt from the Node-B 200. The transmit
power for the feedback may be determined based on the received power
measured on a reference channel, (e.g., common pilot channel (CPICH), HS-
PDSCH, etc.), and a network-supplied offset. The offset value may be
included in an SIB. Alternatively, the network may instruct the WTRU 100 to
use an absolute power, and provides a rule when the WTRU 100 is allowed to
provide feedback. For example, the WIRU 100 may be permitted to send
feedback only if the received reference channel power is above a pre-defined

value.



measured on a reference channel, (e.g., conmon pil ot
channel (CPICH), HS- PDSCH, etc.), and a

wmeirsosd7suppl i ed of fset. The offset val ue mayP@EUS2007/021642
included in an SIB. Alternatively, the network my
instruct the WIRU 100 to wuse an absolute power, and
provides a rule when the WIRU 100 is allowed to
provi de feedback. For exanple, the WIRU 100 nay be
permtted to send feedback only if the recei ved
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signature code that will be transmitted as the payload of the P-RAFCH. In

()

accordance with another embodiment, a WTRU connection ID may be signaled
along with the feedback. In accordance with yet another embodiment, the
access opportunities to the contention-based shared feedback channel may be
mapped to the downlink shared service so that the WTRU ID may be verified
based on the predefined mapping. The mapping may be transmitted by the
network.

[0033] The Node-B 200 calibrates the transmit power and/or adjusts an
MCS of the downlink shared channel carrying the shared downlink service so

that it covers the desired coverage area, (i.e., cell or a sector of a cell), with a
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signature code that wll be transmtted as the payl oad
of the P-RAFCH. In accordance wth another
wersdizent, a WIRU connection | D may be si gnaP@rius2007/021642
along with the feedback. In accordance with yet
anot her enbodi nent, the access opportunities to the
contenti on-based shared feedback channel may be
mapped to the downlink shared service so that the WIRU
ID may be verified based on the predefined mapping.
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probapilidy shaha WILBLH100heilt owhrécekvestiar daivaltiak malta in a TTI can

rryi : hared d link service so that it
be §811214 BRRLAE oBORI Gl EOUT, bRURGRRNY bfs 38ro. e wrRU 100
sendig @r NXCH isehlnostwiedrbaialy -af the 2888/004h47dell or sector, the
[021642. high..Like]i hood {th the transgit
o BN PR R o T R A A Sy i S e
Nod&FRL2A®M Bneivk | theatell ex séater size, dloeviN ddekB dA0amiay @nlfifure the

ol BapaftihRuEr SEHRHIORGS Bkt RS plertere

withaither sigpald. Chasaggmtbf, onlie ves) fevo WERLIsOMmayt ised to send a

B B P b G by e

fixeskp atrmile siagehe sdtatoodhitit POTRUB froan Rbhdinpefebdigack.
wnl i nk,.t ransgi o and/ or .that it does. no
[oog i f i ?Aﬁ?ﬁ ?Sﬁ#&[ﬁf o SERYIPE %ﬁﬁ?ﬁg}sgﬁg?%sﬁ cortatnly 't the
edg@mfsté?u&lﬂ by se@f,%ftheeﬁyliﬁhmiﬂﬂah pEyerneedht Qshﬁ.@étﬂ \Mg'@edback
NA or j e TT]. Wth this the approach, whereg,
chepaglad BOvaRCRE. fra b dlkemuinamAt AR S Rp o Since
thepiNodé-B ZOU\EBgszsfmeﬂE Bl is@@olf eedhank .Nédlolﬁ@ocﬁbmeg@h es the
RU 100 .sendi n .S alnost, cegrtainly at, the,
aplih PR 2OBEE Fugh W08k Holock T BRI ALY LA Tere il other
sigialstatehe DNydedB 2eedback channel, (e.g., P-RAFCH), may
this assunption. Since the Node-B

det erm ned, under
[003 KnohqHe the 4BosP Bmaian.  (ery HEWNOACHKS gepected per
TTDPtHd JledeB 206 makphilbkatlectdSEhtsHAQUE fectb@blk cAahnélt resources
o%s not S|gghébéanily intertere with other _signals

. \ |
{the PreRab! colligiondfor gNALK kekenidow anrd thsNoda:B 200
is dblerty retdvBACKErge X Pefbes oP NACKE! withblif sBRde1PiABActiRY the
al | ocat e enough shared feedback channel resources
uplink capacity.
{0036] If the Node-B 200 receives at least one NACK, the Node-B 200

schedules a retransmission for which the NACK is received. In this way, the

SO

HS-PDSCH operates as it conventionally does under normal HSDPA
operation. Packet delivery is guaranteed to the same extent as it is
guaranteed under the current HARQ), (i.e., subject to a maximum limit on re-
transmissions and errors in the feedback of NACKs).

[0037] The Node-B may maintain a threshold value and retransmit the
downlink transmission only if the number of NACKSs from the WTRUSs exceeds
the threshold value. While data delivery is not guaranteed, it is guaranteed
that no more than a few WTRUSs are unhappy. This limits the impact on the

-8-



so that the probability of collision for a NACK i s
kept | ow and the Node-B 200 is able to receive a

wo ange4saanber of NACKs without severely inpactPeyUs1ve7/021642
upl i nk capacity. [0036] If the Node-B 200 receives at
| east one NACK, the Node-B 200 schedules a
retransm ssion for which the NACK is received. In this
way, the HS-PDSCH operates as it conventionally does
under nornmal HSDPA operation. Packet delivery is

dovvgﬂﬁﬂéngl?ﬁ%dt %emge H?&%u%’b&)%@t ?S aI tsm%ll guar ant %?d WTRUs

under the current to a
Alternativebn the N QdaaBs‘«}ﬁ(bmayn@nam tbe NA@Ksn 'Itlteerde{BJ 20& may

tai reshol d
alofRie i Ebpurccts the SRR (a0l ol S feoune
[0038] t he ﬂ‘llwprderB Rﬂ@}@aﬁrpmitthe I\MGKS éxe.pckdep tidxk of data

ta delive [
thaE Exargcg% g}ggt!n%%liosn\% agrsar eaéH;Im{, ﬁ%{lftﬁﬂe P)Véltl%};raélspgwlons
at %Wliﬁtﬂ‘ ‘éllm& @shapiygle Thadkeki nid shideasd)packqoéndehfumber and
bu%réo /O45é71 PCT/ U%%O?/ 021642 downl i nk shared

ser &Ythr oﬁﬁr?elftmo smal | nunber of WRUs.
[0039]t er nafllreeNypde-Hh@00adey Budflemway thgnfollewite ddA@Kak power

conB8 SRR Bl PR Bt Tk Pl i Hifon power
refe[r@ﬂ&B](l dhpodiet peB b2A)fareyTP@0! Ift ) ANABRKS, re(:éwgd,, thecMode-B
200m Yaﬁgéh rtﬁ‘ﬁfﬁt’%?t ol %ﬁ%&g%ﬁ?gﬁm %gOﬁg‘Fs'a | at er

t| me as R, s g ﬁ(rmat:dy’@VACKm)At,Jg&Ks ogase, a SequenEQuatmn 1
nunber and buffering may need to be extended. [0039]

The Nodd>B=20Rrmay i npl enent the fol |l owi ng downEigulation (2)

mecha PDSCH. Let Pn be .
17 o9 $Fdde B Foseiies nor WAomdbe TpdeB 2hmay pet 165 pansmit
powfeﬁ)rreﬂé'féndfe fok T (WADKad folleeri ved, the Node-B 200 may

set the ngt power reference for TTI (n+l) as
fol | ows: P"‘ Apk-+ f (num of NACKs) ANACK ; ofquation (3)

S (30, I Wi RO o1 b0t
funéti@nsfiits argeuRht.” ¢ EHENe8e 203 Hoek %@)re&‘ivé 2hy WECKs, the
Node-B 200 may bring the transmit power reference down by a pre-defined
decrement. As soon as a NACK is received, the transmit power reference may
be increased by a pre-defined increment. The pre-defined increment and
decrement lﬁay or may not be the same. The increase may depend on the
number of NACKSs received (but maybe constant). The increase increment

S (num.of NACKs)A o is preferably much larger than the decrease decrement
A 4o« - Figure 4 shows one possible power variation scheme of an HS-PDSCH.
{0040} The actual transmit power in TTI n depends on Pn and the data

format selected for the data, as it does conventionally. Additionally, a

maximum and a minimum power may be set to limit the actual transmit

power.



P'+1 = P. -A ACK . Equation (3) Here, LACK, A NACK >
O, fOis a positive non-decreasing (but may be
weoshenar) function of its argunent. |If the NedBURIBD®R1642
does not receive any NACKs, the Node-B 200 may bring
the transmt power reference down by a pre-defined
decrenent. As soon as a NACK is received, the transmt
power reference may be increased by a pre-defined
increment. The pre-defined increnment and decrenent

r . t S - .depend o

0ofE) O TR ol ol ARG 6 ARG 507 B,

theTNeded? r208s maynediprstan  NICSh ofithe odovittitinds )shifedCiSetrgice in a
. f . . S r enent

inf LR YLl AROK DURLEE, ECEAEH P FRT e o

MGt hedas, @findawhels- #DB8@sE onp AWACK Theeamite| thier NodedB 200 may

kRa T depends on Pn and the data fornat
lowgg}eg%tl\ggsfog?mphe data, as it does conventionally.

[00A8Hi t i orfdrl hothapowen controhadd aMidShicontrol cilver Nody-BO200 may
to limt thejactual, transmt. power. -9.WD

confilr)ths e Shbechd BIRCHSE 1 1RG5 Serviedi i detemipipE dhe rgnge of

poseible$ramsmait tppmweatandMGS. Floe ihstanes] if theViead eeedted by other
t he Node-B,,20 V! l.ust _an MCS of the down] i nk

SeTLICF &% q%?ér e %‘1@'%%'& THAY AP CFSASH 15, Frapranisiig ey gnd/or

reduee ¢he MICStutili2ddfer Bhe @dwmlinlki sicaredseriites, WhShlRYs more

W'Ieﬁ’tg ¥vh n at ¢ east .one NACK i s recei ved, the Node-B 200
may® ?gﬁ(éo?et & *RCS°%r der. [0042] For both power

[0048Nt r ol When MBS DodesB®I200t heeddode-1Baiid hdvYmasP WITERIs are

. .the resources all.ocated to oth ryices in .
lstgng: Bf iRR IS et semitss tiecNedes APb mendrmgnmRrily,
(e.gMCine EOrTTDs requossi alf WIRUE @8 Gead NAOKDYFoi Bis, the Node-B
20 ervices is |la thg Nod&-tB 200 may increase. it

PAYTRRELF SREBURITSE A8 Aolata RHEact REhexiepionply grrapeous
CRChéhedRWITHi8 kvitlfor@0als SVIRTR S0 %p&m ﬁﬂiﬂﬁgg\mgxg O'gw Ridde-B

o decaode the, seryice, 4 en t he e-

200, Gutfs e b TSRl anaking; djgwipaep fomlosses due
to Chdiwd iabld ed1BERHs.SENYE 681y 866 NOIdepBvi0aB¥int that should be

te oraﬁi ly, % ne (1) TTI), request all WRUs
apHrB%?]t& M%pt,gt&} ’cfhli%§ N NREergis “absolute”, (as opposed to
relative to a received power), a distribution of uplink channel qualities is also
obtained.

[0044] Figure 5 is a flow diagram of a process 500 for providing feedback
for downlink shared services to WTRUs via HSDPA in accordance with
another embodiment. A WTRU 100 receives a signaling on an HS-SCCH from
a Node-B 200 while the WTRU is in a Cell FACH state (step 502). The
WTRU 100 decodes a downlink transmission on an HS-PDSCH if the WTRU
100 successfully decodes an identity of the WTRU 100 on the signaling on the
HS-SCCH (step 504). The WTRU 100 sends an acknowledgement to the Node-
B 200 based on the decoding of the downlink transmission via a contention-

based shared feedback channel (step 506). The transmission on the shared

-10-



200 may send a special burst or a data sequence with

intentionally erroneous CRC check. This will force
W@RISMIRUs t o respond with -a NACK. The Node- BPCR082007/021642

counts. the nunmber of received NACKs, making

al  owances for |osses due to fading and collisions.

Not only does this provide a count that should be

approxi mately correct, but if the NACK power is

"absol ute", (as opposed to relative to a received

feeRPHE Lhafnéll ahii e & a%gu&lx 'tﬂ% ﬁga@?? é@l‘e i 'iﬁ?ed' ﬁ.tmng

al so_ obtained. [004 Figure 5is a I'agram of
relatigesdhdB. 500 for providing feedback for downlink

[003Bpr ed SGhYERERed @ew&ﬁs%%ﬁ rlsBs 3BE %cm : aﬁn%”cage and

. anot her enbodi nent erves a sig
ongyghamnedization code im the upligk de¢ lmtl anet fhared Riedback nhannel is

| t 0 d
st 45, S 50 B0l 8 TR A PP e
is sharedanfongrlal AVERAE ma Cd?eldulmcwtham eryFRphes®Ed bnmonitor
thetetk%oéibgé@ﬁ'sr‘@cmﬁi the HS-SCCH (step 504). The WIRU 100
e

sends an ackno dgenent to the Node- B 200 based on
[00¢fk decdrengmissioneocowthé ndhared nfeeilbsélorchainaeh by different

W'lfl@@g %"i:hﬂ@m queﬁf %df ﬁ%%ba%%%l’%sgﬁﬁé %ﬁg fegpect to

transm sSsi On on t alr e
thmpalsg@@wozneﬂs SQ@Hb aMlore: specifibaliy,da (WERLI 0@l tragsmits

e B0 NCRCRHLARHE 8] BE R L HBB B o

fixedk bimreniritaryad @@Eerah@ivmgrsewoda;aﬁmyl decmied it WIBRUND, Ng.e., high
I f chan

spedfl el by i R0y 106G BRTRTENIAT MR BSinpcH. The

dursitioncef theddipackteivahsbkbuldilse sétanet tharitsd 1olg eddigUSfor the
i that ;are requested to [ t he
assoc@ ‘%g"‘sé&a dﬁcﬁgﬁéﬁ g'l‘f%ﬁs‘fﬂ glé? gﬂé‘ &’:}%C{-Ih%nd evaluate

whether édbefewdb amken'bla,r(m.el cyylidrdduardamicy HEEISCRE) Werilication),

d restriction with
Y et:gglggec &f% tq ﬁe Si wl ¢ aﬁmﬁ%% %@rnt? ﬁB ‘"%%V EeiEansTih an erroneous

traaﬁm:u‘i: foilodd &y paat BT Ehe HlQRQr pireaddisg. AMhAGRRMINAGK over the

S er,the $So¢ d shar d f ee hannel at
enRA IR R B LSRR 15818800 TI00El I8t Hoci
colliisionsl ddtween \WRRUD, trinsmfittingi ffedback. Moreover, an adequate
guard period should be defined to avoid WTRUSs with different timing offsets,

(e.g., near-far problem), from colliding when transmitting over the shared
feedback channel. :

[0047] The information and parameters related to the shared feedback
channel may be signaled to the WTRU 100 at the same time as HS-SCCH-
related information is signaled, either through an SIB over the broadcast
control channel (BCCH)/broadcast channel (BCH) or through dedicated RRC
signaling, (e.g., new information element (IE) in the RRC CONNECTION
SETUP message).

[0048] The transmission power at which a WTRU 100 sends the

- feedback may be set based on the received power measured on a reference
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speed radi o network tenporary identity (H RNTI)) over

the HS-SCCH The duration of the time interval should
wheoos®ts43uch that it is | ong enough for the WGUUIDO7/021642

to receive and decode the data on the HS-PDSCH and

eval uate whether there was an error, (i.e., cyclic

redundancy check (CRC) verification), yet short

enough to allow the Node-B 200 to quickly retransnmit

an erroneous transport block as part of the HARQ

chd}xﬁ? e@%‘ n@PIEPg H- @*ib%”@:ﬁs EP é%}é% Iﬁgﬁv?@éﬁﬁﬁ%gde o%gse% ¥ yalue.

hannel”’must [ast at nost
Th% ofset ivelze BEQ}V\/@erPWRQ%thq S Bni t&ltqrgatleeki'ba;hle network may

msMﬁrc@ eUE rWTﬁrﬂI ﬁ@@ %aﬁ% ?g L%sglutg eéﬁvpeq' %1;1? g[lrdvﬁ%sd e LI when

avol d erent ti e
thenWéﬁRTfTaWOplswlcsmd té poovidefeedhack. V\F\@neXampbmthe |W@‘RU 100

ma?\’f)%ralwwedsfbage% the%g&?&!ﬁ 1%@ a%cl:eav%do Q %Jgngﬁ glflglanel power is

formati on an araneters re
belpweal ba@ﬂeﬁnérhnahie naytematquyaﬂmjcmehlhmﬁ\l’m $QCTHtmay be

d
moﬁﬂfedsﬁ)ngm, &l!l(i%? Hgvrsv ﬁ?l%‘g%EL infol a%xe gvxlée aﬁeﬁ@%#gga%ﬁfmssmn of
feedbemkr overc tlen skaredBfeedbaik athelnael Hosren adffseB@H) reditive power

corb ISHE, S Tl B g regippoo

to pdpshgde. tfadSrBisidhepdwansfiithei WITRIGeverathevMshabed feedback

chaW.l(-)R&J \a;)gvgio%%\g\ig?tﬁehﬁlTﬁ Onmaayrlél%ég}%e G tnn_% %S%b%p i ¢ osmation

recel nmeasur e
in thedBed#sk/1 PCT/ US2007/ 021642 channel, (e.g., CPI CH,
PDS and a.net wor I|ed
[OO%?[ of fCELe t bétfr)u ef% se %mrga f’t &%Pt g Pof{Ai‘FéH 18 3lsclosed

herajnaftarat A/@IQI ist h}sontahmnkttaﬁyv:alﬂhet PMCPE WRile D6 CQI
se an Iute r,, but proyides rul e whe

too e RS AR B BN o el S8t SpUBe e

diffexantpite, betveeeiT RIACHD onixp febdbarlk| GSIQIi drly sSRedbidl§ and CQI

reed SR i ERdEA b NAGR: B aNAERyBaiRe e PraroR

bursd rindntlem raadiaﬁelStﬁﬁGﬁdTBafcob dor mﬁkzﬁuﬁg NACK) 6hUfecCQDPWRly or

t n rel g fhe transm ssi on of
NARIEieAL,a BoB BRILRE aFoine GRbhitn St ngmiteh aopyghtorence field
for ohfryhig amddallation @hﬁemhd poRrEFaetbreq&d, §f neddadl €ase or

reas i ntrodu ed|ntheHSSCCH
[OOg(‘.'?]C e.[)hes eslds Xna be mappeg into the burst by time division

multiplexing (TDM), (i.e., each data is transmitted in its own time segment).

Alternatively, the fields may be mapped into the burst by code division
multiplexing (CDM), (e.g., a signature based structure as in the PRACH
preamble). Alternatively, the fields may be mapped into the burst by
frequency division multiplexing (FDM). FDM is particularly appropriate for
systems, such as long term evolution (LTE), where a number of sub-carriers
may be utilized. The basic physical channel resources for carrying these fields
may be, but not necessarily, orthogonal at least at the WTRU.

[0051] The data field, if present, may use any multi-dimensional

modulation schemes with each physical channel resource (time slot, signature,
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to adjust the transm ssion power of the WIRU over the
shared feedback channel. Optionally, the WIRU 100 may
wo pBldRa7channel quality information in the fredbsakz/021642

[ 00491 A schene for sending a CQ via the P-RAFCH i s

di scl osed hereinafter. A CQ is also transmtted via

the P-RAFCH. While the CQ feedback may be either

schedul ed or triggered; the Node-B nust be able to
differentiate between NACK only feedback, CQ only

kRIS g G B ISR Bl S

exadlapl@sw pessibkgi mad@llatto@rschnmesaireng foll@¥s:onl y, CQ onI y
or f [
r]ee( %qulrge?gﬁg%g r#;x %e y%ng:? ?Pé% Pnctludlng bmary
pPhased ghift | leyipd (8PS (lpe\%r qnedmtam; ephask siaﬁddm;nng (QPSK)
L | b t he b
b5 SRS B TRl B 6 o

transmayed in its own tinme segnent). Alternatlvely,
reqiulieed ise dee Tfﬁy ahé addjipachliphiage talne We&treﬁa)teﬁ&dﬁ requlred

St 1070 Bueiimay fiom b R e e CPAgTs  (GAMD

(intlodidg BREK fai-2h endeQPSK (atd) )& iswusﬁnhger fpbezqu em‘cal The
di vi si on mJItipIexing(FDl\/p FDM i s pa pcularly

pro e for te such. as | on t)r;;pevo ution
S I B T PR LA T
phagddmczpdweirb@femﬁ:bciswﬁr&al channel resources for

car ng these fields pmay _be, hut not necessarily
or t% ?aoga%% a%odtlﬂ%tWRuThFoesTfew&" a‘a&’%}cal channel

resbi:fded, retlfnrﬁﬂ &S BN (i.e MM, Gard¥dditlohial ghARN&h@ Ratver reference
rmdulg |on schemes with each physi cal channel resource

is ‘l | signature, -12 WD 2008/045471

PCT(MUSQ%‘ZJ B2 EHFzonad thb®ilatBhC - ThEMhHEN Gf @hysmal channel
di mension_in the nDduIatlon vect or. space.

resgREeRs| ErAUredh s U e lirfod DN %’@heﬁé@%&é ‘Rhase and power

reféRAnc8\WS reduiredVl! ti - di mensi onal m phase shift keying
(PS?;) l\&l ncI udi ng bi nary phase shift keying (BPSK)

< aé%rﬁ?%ﬁlenﬁwasefféq@mg, Keg+ A2 capdpas aregitherwith or
witRou$ Rvdrit agRy nﬁﬂl\fﬁ‘e{' o?plersichl @hAHABE FeslirddRYRigtled is M/2,

channel resources
(i-e., m=M/2), and add1t10nal phase and power reference is not required.

[0052] The modulation scheme to be used should be signaled to the
WTRU. Certain modulation schemes may require the use of a phase and
power reference, while others do not. The reference, if required, may be sent
together with the data type indicator. The data type indicator and the
reference field may be sent on separate physical resources. Alternatively, only
the data type indicator is sent and the reference field is derived from it using
decisions feedback, (i.e., the data type indicator is assumed to be demodulated
correctly, which permits its re-use as a reference signal).

[0053] Additionally, in order to avoid the explicit transmission of the
data type indicator, a CQI may always be triggered by the need to transmit a

NACK, (i.e., a NACK and a CQI are always sent together). Alternatively, if a
-13-



required is loge m and additional phase and power
reference is required. (2) Milti-dinensiona
wor@saduat ure anpl i tude nodul ation (QAM (i ncPCUSZP07/021642
BPSK (m=2) and QPSK (n¥4) ), mis an integer power of
2. The nunber of physical channel resources required
is Mlog2. m, and additional phase and power reference
is required. (3) mary orthogonal nodul ation. The
nunber of physical channel resources required is M

NAOK $s sedt?:Md 3 é@é@ ﬁdt b @%Ss%n%%eoc?%grfliélgl g{r']x%gﬁxﬁnding

i S not needed m ary |-orthogo
to Hhgrihéghest 6@}3’1’4‘1&? RN used. es'BbF‘%ﬁeM&;qqﬂ tethsogssibfs are

reféﬂre& to a'é":M Pg@ﬁ%ﬂg%&%é ?%Tho Ih'?‘g(g 1%@ ﬁwef‘ormatfﬁhould be

reference Is fequire I mens| ona
sigpeledrig theiWERU.M 2 carriers are either with or

[00‘541} hout £5 sl gde ﬁhge{é&ﬁ%gﬁ CH e&’Jl%%' Sfa e% ng]v%la the complete

resources required |
burstid If pomer ipdetectedrid mpbwest spef:«s rasmbe dlaSa nme irgljeitoeds used,

I shoul d b
ind 352k, [ORSTTAN Al 508 OB 085S 3 B o
deme@mhat@i heordiez 6 the pheddatiool schemerusredf elkﬂmemphéﬂt elata
ool BB, Mok, I ghASEE T ol S B B car
trangmhiissaeor and t he reference field may be sent on

00§8PY oy mROtatSe o8, nlARMUERY nal Bl by Er%rhsm%@ma% the
neegletol seevje fxastnor B1UETIRs, dhe NuiderB nhaxe ddibark ,C‘Q]is.(ﬁ'gr sbie time
dixcat,or assumed t de ul are .
U N
schedghal dat{ 08t:3] adwedingotvathy mininaideCQIO0 By Ghés Winner all
[icit b si o f the, data type indicator, a
WW %7 R riﬁykl)} # Fg BPEIBy the need to transnit a
[00BBICK, (ITlas scheﬁl&%@nﬁoﬁreﬁé} larve ﬂ|d/iﬁa/diva$ﬁﬂ§e that a WTRU

withc Podgtiarts 1R ToRABRY | denifienil Fedverf be dRhPut of the

whaoleesystembThe Nﬁde-B hﬁlsdﬂi wal;it6 lidectfy #3R@UGh ROWTRU tdigsts in
TN TR RS (N
soltey fitis fprbbRim, theeNodeBoha RbHedtatAtEtieh QO OQI transmissions
and may ignore any CQIs that are statistically very far from the majority.
The Node-B may then select a minimum CQI from the remaining CQIs and
uses that as a baseline.

[0057] Alternatively, the Node-B may select a certain small subset, (e.g.,
lower 20% or lower 10%), of CQls after the removal of outliers. The Node-B
may then use an average of these, (e.g. the actual average, a median, etec.).
Because of the multicast nature, the highest CQIs are unlikely to have any
impact on the system operation. Thus, the WTRU may not send the highest
possible CQI value.

[0058) Another embodiment of layer 2/3 (L2/3) based operation is
disclosed hereinafter. A WTRU 100 listens to network signaling which tells
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signaled to the WIRU. [0054] The Node-B detects the
presence of power over the conplete burst. |If power

w0 goodesact ed in a burst space, and a data typePCT/US2007/021642
indicator is used, the Node-B reads the data type
indicator. If a CQ is present, the CQ is
denodul ated according to the nodul ati on schene used.
If the inplicit data type format is used, the
presence of power indicates a NACK and a CQ

thel WA $60 QPherd Ofow] oﬁggatééa nee}g)%% Tl bd %tfe (?rga%i{eto the

of the transm ssi ons an 0 se e nmos
dovegplinkiirazed sepeicrio Jeh BWRBU I despd@Qbignelsern somlachtel TTI

for REshRFkd Eh%nlﬂ‘i’ﬂ;e 88l €0 . eRTT wowme@colgé/&r {ta{n Hcs of

tinme period and schedules data rates accor
decpdingnineces or failuxei Batnmdefsoraparesvwmh@ degodiveg btag;iﬂt;cs to a

prldebl 401 TREL pLAIRE) ol mBEYRE 08RG HB s
feedhneliif t%dqmyluw gﬁatistma % Wyorsaeﬂlmlethellﬁet-dﬁfmegll'tﬂnmésmﬂd

[00 t!ﬂat su S‘BS@UTH%ON%(;g %e%%tsedn V‘ﬁ%d%% I 1§tnto,cfl'| ?éeveral

exl sts eca
syntheoaizagk Nwﬂmﬁsh evMERUSrans et oﬁyem:name Idata; ditte tWTRU 100

traﬁ’%lﬁfg iy Maw@kem chie s%'f?agF 5 gngc'%dée;:&? é%es ; 100

transm ssi ons
performssyoft ¢osnbindnd of signylsS faomfa plurahey ofNode{Bs in dibective set,

I
the N@@R{ﬁw@ééﬁ&e{hé eSﬁécekgtot he srpfI gao%lglfggfer%g Eﬁ)ﬁ%ﬁi e set.
(0060}t er nafliheatetworkemhjp dadiaatmglessddetﬁananﬁsmﬂloﬁ tReWNACK on

a ceﬁﬁ@ﬁﬁtren{ ﬁ'f)gx he !)r? he%g % domg C@i{@]‘ﬁ%@ s?mﬂa Ggg éﬁﬁi\’[S)

e renova lers.
is ra&m@g é‘lmfceilhesndlcéee@by theneaistarkl average, a nedi an,

[00% s aré un‘?ﬂiﬁf@k ts%l c{}%é}vk%a%a%{lﬂagypeaﬂg asﬁ‘g{]egf‘ﬁat will

be b‘pesmttgqh withithe WACKM Rlteraytinely WERIUt dvdnebgbeID may be

sieBIeE, bfisfimuEy. G by o TICH b Theo tPeepekntire Bysical

chamWI'the&.ﬂ eppmtmnsest mayehe\aidppetl ¢6 ahie thwikliglh shelddSservice.
The mAép\I/)\ngz %Qas)! g454 cat %r&)u%%%orﬂtgv%r6 %f needed, CQI information
may be transmitted together with the NACK or in its place. Since the
signaling is at L2/3, a larger number of bits are supported in a
straightforward fashion.

[0062] Some downlink shared services, (e.g., video), may use a layered
QoS mechanism where certain users get higher throughput and quality than
others. In a wireless system, an important factor that determines the QoS of a
user is the throughput achievable given the location of the user in the system.
The maximum throughput achievable at cell edge is typically less than the
one achievable around the cell center. The layered QoS may be supported
without feedback from dedicated physical channels.

[0063] One conventional layered QoS mechanism, (e.g., digital video

broadcasting (DVB)), is based on hierarchical modulation. In hierarchical
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the WIRU 100 when, how often, and to whomto report

feedback to the downlink shared service. The WIRU 100
waelewsder7si gnal s on an allocated TTI for a sheeBUS2007/021642

downl i nk service. The WIRU 100 then collects

statistics of decoding success or failure rate and

conpares to the decoding statistics to a pre-defined

threshold that is provided by the network. The WIRU

100 sends feedback if the decoding statistics is
moWalatior, iR @ata daké -

E’g ftt’)o ha iaseiaect ed azﬂﬁlgdt( ou}ta’I %f h&%&é?ﬂg#tﬂr b a low

Prighiydh a5R | meduided inte @hringle signaki that He sqsﬁwedabn all husers.

UsdEREtA @Rod fsigaﬁﬁ @uhﬁt%wﬁfag &@&Q@%ﬁtﬁ Qaid@le as W] %éjusers with

Nqode-B only forns so
lowspigrakgugl gtymaemdgccggqmgmthy béghmwt8§trqanan1“ac nmatence, the

str&fths mé)h 8e \UhibidP s send %Jah?aiflﬁ@ %Qﬁrﬁ Ko ﬁlngﬁﬁitt{o%n gl%ﬁAM)

. Node-B in the active set. 0060] e networ
SIgPH| ’Ela auaégaqrte‘uhwfea%ﬁlgsmow lotateH aepieaertotwo augie piority

b1téjbvhta§ée%%efﬂcﬁ,iEJJ‘§f ﬂﬂees@ﬁgf Fithi& 49 %%%t%%;es%nts two low

servj ce, dS , 1S received
priority; bite e Hisys f"ﬁ‘éh rgepmﬂ&nal[cn@émy arhebdowm decddestiar signal as

16Q&MW Wﬁlé'r@l)éelk%ew%p@@\g §1%xl}(§1 &ﬁgﬁ’ql t&?ﬂ V}ql% w&?ﬁ the signal as

transmtted wth terna
quaé’csﬁﬁér@mftﬁ«?elstalﬁ&ﬂfym (QPgRARed exiyackomlytthedligh pirfority bits.

(oo g a IRRACHFda@lce e fthiE gaqggéﬁt ttega?lgg%/,hseo%%% \Aﬁ?vh%%gg ing is

access _opportunities nay

progidede F'rom he @etwaﬂ@pmpmfrvgem viomaldl e witag i fingtotsh ehat all
WTRTYREfort | the1CREGE or %C?E%ﬁ%asegﬁ ﬁ (IS) codgfgagg the high

transmtted together wt
priquitycetreara ondy @ﬁaihlllwgltlvgmdﬂ lagkt Hfoemhtipgabont the pepformance

S ht f,oyward f
of BRI SRR, Prfun it gbhCLIREY SRl roviaing
feedhaek based dnagenoding QbSllrmmwns ssmamb afmsatiefdceory blécﬁhSe non-

h and
fav&%*be)F 1%5&[5‘13@{?12?#9 z‘fﬁ’ “ﬁ%’g‘ﬁ % t%‘&e{iﬁa‘f”tg'g* élq# nes
[0065e QoS’I‘chfe netverslr sets ath daeatsh ramag QI tlaekhedatd defirv@Re on

oS08 50 WS heh 8BNS DO I

signdleg ﬁl‘hla thom eleawhrleva*-& e oaxr thin BCOH, cRdicated tdhtrol Nthannel

ut f eegdback from
(Ddﬁ ’ ca’td g %%?&F“ ?Mf%g o Rropdtastn hpiiigast, or
uni¢asgbr ed QoS mechani sm (e g., digital video
[0066] A WTRU 100 measures its own CQI (or average CQI). The

WTRU 100 compares the measured CQI to the CQI threshold(s) and
determines the smallest CQI threshold higher than the measured CQIl. This
CQI threshold corresponds to a certain subset of stream(s) that the WTRU 100
needs to report feedback. The WTRU 100 reports ACK or NACK feedback on
the decoding of the subset of stream(s) determined based on the CQl
comparison. It is possible to further restrict the subset of streams to report

feedback based on WTRU subscription to the high quality service.
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broadcasting (DVB)), is based on hierarchical

nodul ation. In hierarchical -15 WO 2008/ 045471
weRQNBEAO07/ 021642 nodul ation, nultiple data BCT/ES2UB7/021642

(typically a high-priority and a low priority), are

nodul ated into a single signal that is received by all

users. Users with good signal quality nay decode both

data streans while users with |ow signal quality may

decode only the high-priority stream For instance,

[ootte St e gEBtieRMk Qe Qﬁ%&%@l@%né& 16 sgy %@m& %gch the WTRU

anpl i tude nodul ation (16QA si‘gnal he quadr ant

10045108 allosves) igrpovide ﬁee@m@d Faprasepiesin the dasgthat there are
onl§a lHv@ rétf*éﬁm;b' (BngNBﬁBﬁeﬁ sﬁ}%SnPQﬁﬂ tlév? rf)[rﬂ)fntgr reiing)) th two CQI

equa rant represents riorit

%M@S,Mhlahgg&i shepshpldyead dew aC@Iaﬂll@Shdddeawesetthef the

shfreal Wfﬁh
mecan on(lj@o}gcode tﬁg lgllgh Zg%%%bé%,r% ure ase Ié% treport
fee gcji’s}qghamme%t aadtlow Hrjoritiyestiaghs. pi[f el mpaslmtesl CQI

deagkon
is HeBRP4he 'H?%ﬁ‘é‘@f BARCRIY ﬂgﬂ déﬁbs_,e%% el cgﬁ‘%ﬁr 0| W TRU

new signaling Is provi
100y mey, reporivdeddipails omntie hglapmmytdhmanaldnly V\Mlee measured
cof &P ed_on decodin
Q ESO %lﬁ)&ﬁgp{ol ori Ith&earﬁ%%l ecgﬁéén f no F%i“iie g‘f(e back
atarlthTITHtl on about the perforrrance of favorably

gcated I [
[OO%r ovi di ng 8bagEB§g§l%3:%an g:%gd@ tﬁ?e%ﬂ hd(\/\{g‘oghﬁlme to
tlmﬁsbaéleslmmhmit ctsfdatmns y Ryeciastencepin cﬁsa/ thaldad bb clad N:bde-B

he, Fx 0065
2055 SR 2 R0 gL O e
to tha dowmiliotk shanedmeeacé\s W&@mﬂwle&s pegvesdivef Méthtackncode the

t i naI ed f vvor K,
o Oy B8 L oyt LSy B, S, bl i
Contﬂ'ntl@v&e&WBem othec kiawnhlnk( Mogkdd fsel‘vﬁﬁsoaﬂdasither services, the
Uht 4 I ni_ cast 0 WIRU 100, neasur es
NodB!5' 460 Sy Bhe lociirboctoy MOS0 Irippimts th SlpgaRcthereby
redtltiaglmasamcmhtﬁm reb@uiche fdx@hetdonat it shakdassvices.
term t he smmal | est t.hreshol d hi gher .t han the
ﬁ@asur egﬁ %ﬁ“a%ﬁ’ﬁ{;g tE@ Oﬁté%lﬁol TeORT e§’8’@hd§?et ofrgnsmitted
sepgrateli in ddiffesdntofingt beamsiisg diffetent fwdHERLF&Oﬂlstaﬁ@éjSa high
pnc%rgtg d ort xlf%l%?rdl?a%ransmgte\c/lwvlagh OQe gogrrtegmégf\d&g vblﬁﬁeK a low
priority stream may be transmitted with a more aggressive MCS.  This allows
more flexibility in the selection of the MCS and CQI thresholds for decoding
the streams. The disadvantage is that it is less efficient since the streams are

not combined in the same signal.

[0070] Embodiments. )

[0071] 1. A method for sending feedback for a downlink shared
service transmitted to a plurality of WTRUs.

[0072] 2. The method of embodiment 1 comprising a WTRU

receiving a downlink transmission from a Node-B via a downlink shared

channel.

-17-



t he decodi ng of the subset of strean(s) determ ned
based on the CQ conparison. It is possible to
WO eooBlen7r estri ct the subset of streans to repPC€T/US2007/021642
f eedback based on WIRU subscription to the high
qual ity service. -16 W 2008/ 045471 PCT/ US2007/ 021642
[0067] A particular CQ threshold my be set bel ow
which the WIRU 100 is not allowed to provide
f eedback. For exanple, in the case that there are

y t str rrs rio ream and .l.ow
[0033} ori }N;h str ea Q{hﬁf vo[vé1 boa]?ﬂ‘?}éts ﬁ%l (f%np’??ﬁn&h t?iy WTRU
sertding shpteldefimded bwr@@ndhdat&fg}at tBast ane «fed ,NACKt aed a CQI to

e, hi hr, esho , the WIRU
theﬂ%ﬁée ﬁaew? Oq%rpt’ten? Sgﬁmgﬂ?ﬁ a‘%‘h }‘}:ﬁplnt? ity and | ow
[00ﬁ|4] ori t y4.st r €Blnes . mbfhotdhef remaedie@dn®B wherdial ¢hve tgre-defined

I but above the

b 80 o R Sy P R R B S A B RE T e ode-

B.streamonly. If the nmeasured CQ is below the [ow CQ

[00?:3 engl 8]t-|- WI-F\%B% %ég‘éyqﬁ}gggﬁtggw eqﬁ]‘fémeéeed a§k4 wa}tlereina

trahbirgts potvee Sﬂ)r ftherpreidefined biirstiis ldeas@thioed! a@dd on a received
conditio i NS§ ance e the | oad of the
po‘f(ﬁ’ij%% ‘Brefgfﬁf’ aPé‘ei)’?rﬁg’r ﬂéeeﬁﬁ?ﬁ?"c s is |ow, the Node-B
[oo%p m;y &l | ocpmmagh@d algsm wlay@ae of endbtRidenty mtswherein the
ed servic e oy | ess aggressive 0
o b AnciRaRile CFRRRIRY, BOVeS (B Hut BRyRGRS] hugtfsgm the
Nogegzhlaamsk the%] WERIE t2Andth#b theOpiecddfind Rir¥E Gﬁlﬁ Iilfea received
ownl i nk ,shared, se ces [ Services,
PORBTER B ISERFeRES) © d%%@%ixff S@ ?‘{%’&Eés Redaw; %Pfergﬁ@w% velpe.
[005T7] eans 7.her ebe ndetHHE bH th bR cABRY RInKBYdimBH S 6E %zhfeeém the
ﬁﬁﬁ %?E? wnl i nk shar ed_services. [0069] Al ter nativel
w 45 gy Ractiqudan i odgP s@%a@h Q}ﬁrﬁhéu of NgsierBs éwdlpa the
sarde fdfoWrﬂﬁik trafBrssibs, A thd ErROtsea@deBe Proldeinel PUES only

srlorl y stream may be transmtted with a |ess
fj’tfgsreg while a low priority streammay be

[oot78pNsM tg ed ihdnibtABd 8s HYAhYDhk b€ eMbodithbhes 87, @M@rein the
nmore flexibility in the selection of the MCS and

WERY gesrbrrans seft combirimgpf the dosilindn fransmissips gecsivechffom a

- plrality 8f NolelBs 11£88 2Rfilk GbE HndSiraaSmificihe! f2alB iRl urst to a
not_conbined in the same signal.
Node-B having a strongest signal among the Node-Bs in the active set.

[0079] 9. The method as in any one of embodiments 3-8, wherein the
WTRU sends the pre-defined burst only if m out of n successive transmissions
have failed.

[0080] 10. The method as in any one of embodiments 3-9, wherein the
pre-defined burst includes at least one of a data type indicator for indicating
one of NACK only, CQI only and NACK+CQI, a data field for carrying CQI
bits, and a reference field for carrying a modulation phase and power

reference.
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[0070] Enbodi ments. [0071] 1. A nmethod for sending
feedback for a downlink shared service transmtted to
w@a2@BMeRrity of WIRUs. [0072] 2. The net hod ofPCT/US2007/021642
enbodi nent 1 conprising a WIRU receiving a downlink

transm ssion froma Node-B via a downlink shared
channel . -17 WD 2008/ 045471 PCT/ US2007/ 021642 [0073]
3. The nethod of enbodi nent 2 conprising the WIRU
sending a pre-defined burst indicating at |east one of

[OO@IIJ\IACK aﬂd a &hohhgf ’[ggxgnf Bm\“n?.rﬁ() Cv?rgt 2l I@}e %%%a c%ype

ared feedba annel
mdmb@m ﬂ@nﬂatsa \ﬂeédsmd tthe mefaeded ifivddl arbunsipped ®gotthe pre-

et 6 By Yk R Bie B Bt "o T %any one. of
[Ooéﬂbodl ma]ﬂt s Tht metleodns im anbrrcmiﬁoﬁ éxgbod\mﬁeﬂtﬁrm-ma, wherein
I N L

[0083] The ri8t hodAameithodirfyr ceadirg deditbdickeforsa 3d&vnlink shared

serf 8 e N RSy S W VR SR B o (Pe

[0094RU t r ddsmi (Thet haetirod- dEf endddhtiest I8 sorhpriding a WTRU

kS5 N0 B0 AR OHTHSS 3000 TN IISE o

RRCrCelh.[EA@H&itate enbodi ments 3-6, wherein the V\7I'RU

ects pakthi cul D urality.
[Ooﬁgde Bs 12’; endltIt "2‘51°§b ﬁg e&‘b‘?f\‘?ﬁ P%R% f%n‘é%‘?%’g ‘6‘5 the, WTRU
decbﬂlmg\/ﬂ' Rbﬁvahnlistrhﬂﬁnjn’sﬁ}rdﬁ{ Iaﬁ&ﬂS-tRDS(EHOﬂT lthe WORUNQuccessfully

aoclfCH RO e AR s FhE S SRS f0r B

[0086]nb| n| MG. of Thiee nokethiolli 6K ehlilﬁtfdl’iﬁieﬁsl D doREeriviag uﬁ@rwerRU

! it de- B n an L. set, and_tr
senflitf 3l blicdovriblerment o0 RadS et iy theAaeanksR of the
doveiljial transmgssidie Mader Benidhtidicharldl ¥Basad - feé@@i&] cBannel,

ne of enbodi nents 3-8, wherein
tra?%lss1(}nh 81q t Sé éﬂ]arggyfegdbac channe and the signaling on the HS-

ud

SCCH having a fixed timing relationship.

[0087] 17.  The method of embodiment 16 wherein a transmit power
for the acknowledgment on the shared feedback channel is determined based
on a received power of a reference channe! from the Node-B.

[0088] 18. The method as in any one of embodiments 16-17, wherein
the WTRU receives an absolute transmit power for the acknowledgment on
the shared feedback channel from the Node-B and the WTRU transmits the
acknowledgment only if a received power on a reference channel from the
Node-B is below a pre-defined value.

[0089] 19. The method as in any one of embodiments 16-18, wherein
the HS-SCCH carries power control information for the acknowledgement.
{0090] 20. A method for supporting transmission of feedback for a
downlink shared service transmitted to a plurality of WTRUs via a downlink

shared channel.
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WRU sends the pre-defined burst only if mout of n

successive transm ssions have failed. [0080] 10. The
woreioRoes4as i n any one of enbodi nents 3-9, wherBCTUS1907/021642

pre-defined burst includes at |east one of a data type

i ndi cator for indicating one of NACK only, CQ only

and NACK+CQ, a data field for carrying CQ bits, and

a reference field for carrying a nodul ati on phase and

power reference. -18 WD 2008/ 045471 PCT/ US2007/ 021642
[00$0081] m Ti%eMhdi8daObr COBRONRRIL: Y0 WORIRISNLNE Node-B

ata t indicator, the data fie erence
sen Fta @ ?W@nﬁﬁ-bp*@énﬁlﬁlﬂ%ﬁlftm do anlumitynefd\ﬁﬂuws m andovofilink

shaIWch@%l and Kohk-H Qgﬁglatﬁ?% TB?W FI.E %ﬁﬁgm%kav%r Oor}le the

enbodi ments 10- 11, wher el
dO“gé}ﬂk shatedheanebsy that the dgwnhnkute@lnmssm datransmitted to

back f
theiehizs wi@0PRlgHkehdRl iAol L PBRMINRLERHDRCK, Tor 2

downl i nk shared service trans
[009%HRUs vi2&- HSBhA. njetbed] of1 embotianent; 2dd cofpeisimgi thienNode-B

Qn an
ro R T et KRS e e flatie o BBl 32 Fpmtention-
based| sharpdifeedback chawes] ths. feetibadie ihdidatihgeab dehstesde of a

£24R" ng the WIRU decodi ng a downl i nk
NA??(ansm sdé‘ié%n on an HS-PDSCH if the WIRU successful ly
[009Rcodes28n | Tbatineyhat of rman%Unemm Zmenhe@imlﬂhregpfmdeﬁned

0 nbodi

bur%ﬂ;%p éréﬁgl gg;;_l?%ie V\%%uége -é aéll}l ag owl gﬁ:@gﬂgﬁr{oq %h? R@de-
B. Node- B based on the decodi ng of t he dovvnl i nk

ansm ggi on ent L. on- bas har.ed fe
[OOM]anne 22 t rg}r% ?ﬁlgt%l ?’gnrgsoﬁl %‘ﬁ’é onﬁa?eeans'? gé’&‘ﬁg%?gg%n Aeerein
the Mq—ﬁ@ngrqu% angagsmihpowsr Gk ﬂawnhgka;rﬁhmﬁsswn based

[ hi [ 7] g t hod of

on ta nggfgerr%n %&éé? eF émﬁ g’ r aﬁé?n Nodgikn receryps ; 4 NACK, and
decwﬂmwee@gnemt powethehehdhe iNddeeBl dacknothestaile drsy NACK.

term narecelved pvver . a rererenc
[Oog&?}annel $ om ?ﬁ%ﬁ% d"3s in"any one'o bo%hments ES—24 wherein
the transmit power is decreased based on the number of NACKs.
[0096] 26. The method as in any one of embodiments 22-25, wherein
the Node-B adjusts an MCS based on the feedback from WTRUs.
[0097] 27. The method as in any one of embodiments 22-26, further

comprising the Node-B transmitting a special downlink transmission

including an error to the WTRUSs.

[0098] 28. The method of embodiment 27 comprising the Node-B
counting the number of WTRUs based on feedback sent in response to the
special downlink transmission.

[0099] 29. The method as in any one of embodiments 21-28, wherein
the Node-B retransmits the downlink transmission only if the number of
NACKSs from the WIT'RUs exceeds a predetermined threshold.

[00100] 30. The method as in any one of embodiments 21-29, wherein
the Node-B collects CQIs from the WTRUs over some time period, selects a
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[0088] 18. The nmethod as in any one of enbodi nents

16-17, wherein the WRU recei ves an absolute transm t
w@omen4$40r t he acknow edgnent on the shared fRedbszk7/021642

channel fromthe Node-B and the WIRU transnits the

acknow edgnent only if a received power on a reference

channel fromthe Node-B is below a pre-defined val ue.

[0089] 19. The nethod as in any one of enbodi nents

16-18, wherein the HS-SCCH carries power control
mininfunNGQI @vef Qhist fithepéaic) ﬁ%%&ﬁéﬁules% Q%] {tg rdmg to

ack for

net hod f upporting transm ssion of
thea%mlmwgs%gred servi ce transm tted to a plurality of

[00OMURUs vidd.a dgwhetMod SHan E

8? g{%ﬂsml PCT/ US2007/ 021642 W&oogﬁ’h‘i’]e?n}ﬁﬁe NederB dgrores
a st Jiexesrtiongllydapr QI mchen @R@H& ttsaamahmmgum CQl.
[ootenl i n|32trar]§1@1§ | 8 .
i ggé% #32 shar ed E%%n%slou?taﬁb% (I’Mgér%a |2\r§lg 3 “Wherein
e folleckn SRle TrometheoWTRE's Cdmmomé( tishepediod, selects a

I
cbsipapeszohagi U SRR et g e

dat%a%t‘?e‘%%,seéforb@wr@vqres%u ved. [0092] 23 The method of
[00rmModi MeBt 24KeORRth S Ngr télﬁﬁ&!?iﬂf—‘enﬁ 20° Kl Ly GHprisded 4 Node-B

r e-defi ned burst as feedbac romthe
senigg: 2 foreiinkhtrapgmisriern dorf 2 dobadinlc izl servive to a plurality

f “ﬁﬁdﬂ i a elOf
L GEea 85 B S o, R i

E‘Ed%‘f leastitwe data streamen @adhdytmsstceam iding tproegsed uSihg a

it AP ISTE S Bl V¥ Bk Gkt st a e

dat% flreppuewbilp s WIRE haying arewi sigpalwualiigr dédodes tosslthak all
datd §@B§HsSSi on based on a predeterm ned function when

t he Node-B receives.a NACK, and decreases the
(0013044 ns i 84 poviBhe vimethadh ef Nodbedinskass 3Botom§ﬁ1§iﬂge tR8YNode-B

d\'ﬁgKat 168493he 4361 E&? d x&'arﬁdizﬁ

di nent's 2%23;'% %gr%wot ﬁ% t ’tWESWéP ¢ach WTRU
meagugssea SR o thel reneivededovaniiek toinNiGkKen and determines which
data stream each WTRU should provide feedback based on the CQI threshold

and the measured CQI.
[00105] 35. The method of embodiment 1 comprising a WTRU

receiving a downlink transmission for a downlink shared service from a Node-

B via a downlink shared channel, the downlink transmission including at
least two data streams, each data stream being processed using a different
MCS so that a WTRU having a high signal quality is able to decode all the
data streams while a WTRU having a low signal quality is able to decode less
than all data streams.

[00106] 36. The method of embodiment 35 comprising the WTRU
receiving CQI thresholds from the Node-B.

[00107] 37. The method of embodiment 36 comprising the WTRU

measuring a CQI on the received downlink transmission.
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. The nmethod as in any one of enbodi nents
Eg?gg? ﬁgerein the Node-B adjusts an MCS based on the
WO e@dloasaki f rom WIRUs. [ 0097] 27. The net hod asPCTIUSIvY7/021642
one of enbodi ments 22-26, further conprising the
Node-B transmtting a special downlink transn133|onh ;
including an error to the WIRUs. [0098] 28. The netho

: C ) . the
f embodi ment 27 conprising the Node-B counting
gunber of WIRUs based on feedback sent in response to

[00108] sp&E. al Thewnidthldt 6RRBoTHNGRE § @%%ﬁ%nﬂhe WTRU
i ny one of e iments 21-28
det%ﬁﬁeﬂﬁgﬁ ﬁﬁ‘crﬂe??énﬁe?? f%n%%m ishruid mswﬂssﬁegﬂbm to the
Node Btliyecanupdosng tb]ﬁe ndVAGKFed CQINvRE tNT B@h (ﬂ
det e ne r [0 100 30 e nethod as in
[oogg]sg One%g‘f . F}Fzﬂ?fi 1683b0 mgpta,.?rﬁ compridide- 31; WTRU
erio
Se“‘*"’“g‘e%?‘ibam"”éﬁé 6%45%27‘%%’% S s 8B
IOOffd,} %QI év ory previging &pdbanld for hedlowadink shared

I mum
servied tramatittedces @Ucﬂﬂvﬂlﬁxk $lMelicRbAWE CQA . [00101] 31.

odi nent 30 wherein the Node-B ignores
[OOIéﬁit g? g?] ca{q‘? r@)’\r deptaf ormabediment €0) conkperising| £ abidiger for
i @ as_in 0
o anbodt ment e 20ty & el RhAR. B A 4 Noae.
Bv%ﬁjSBWPﬁﬂg% er some tine period, selects a

[0019@bset 42. CQrBe WIRWIZSerAHoBUGIAISE Ofoma%%nlgﬂ%t&%oder for
ubset . .and schedules a data rate

- decod glééedorab dranpmissiga. net hod of enbodi nent 20
SSI

[001(16]Tpr| S43g ATNOUEFIRBU TR JHm QWO:HQ kré%15§;]?s Taps W-t%for

k. shared service to a
Sen‘{igé agpg‘g' gk burelr dicetingnet leash oneouii INKCK and a CQI to

data streans
oSt o5 cupcarndtnassPes b LB TS

[001 so that HheMRORERWE rembodingnts 4§ nahespial tHey transmitter
senddahedns-&fnddsursd %h %C%?Fﬁxg Itrlﬁcilﬁgg}vgaRxLlJ navi n9edgement

ﬁon@@%ﬂiﬂ%?al qual ity deco

[00115] 45. The WTRU as in any one of embodiments 43-44, wherein a
transmit power for the pre-defined burst is determined based on a received
power of a reference channel from the Node-B.

[00116] 46. The WTRU as in any one of embodiments 43-45, wherein
the pre-defined burst is sent at an absolute transmit power instructed by the
Node-B only if a received power on a reference channel from the Node-B is
below a pre-defined value.

[00117] 47. The WTRU as in any one of embodiments 43-46, wherein if
a particular Node-B has been selected among a plurality of Node-Bs sending
the same downlink transmission, the transmitter sends the pre-defined burst
only to the selected Node-B.

{00118] 48. The WTRU as in any one of embodiments 43-47, wherein

the decoder soft combines the downlink transmission received from a plurality
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104] 34. The nethod of enbodi nent 33 conprising the
E\Igge?B] sending at |east one CQ threshold to the .
WOZRB4540her ei n each WIRU measures a caQ on tP@r/_Uszt:)m
recei ved downlink transm ssion angl det er m nes whi Cd
data stream each WIRU shoul d provi de feedback base5 on
the CQ threshold and the neasured CQ . [00105] 35.

. L WIRU
The nmethod of enbodi ment 1 conprising a _
receiving a downlink transm ssion for a downlink

i i @ik Noglar I s har ed
- Mgg@mn-ge ISIE?HI mggv?/lrwﬁn Emt r ans?nﬁg\ékgﬁt%irggﬁﬂg%n% %f b feéggflhfed
burt WO %g}l[%deéﬁre}éaa%;g ae%&?fl%ﬁf glehal eanens tie l\bldedﬁﬁz_eme active
set.using a different MCS so that a WIRU havi ng a high

icgnal al i i e to decode all _thg ~data streans .
[OO%WQ?I e ag%RU&‘ﬁgﬁwgﬁi ap dy aygere of emibodimientsa b8 @8} wherein
the deansipiti@s senddhe aﬁﬂe-mdsgﬁfs_@ngm%,[ %O%é?%]ﬂt 36. 2 gll\eﬂ:qﬁive
.hod of e o.(fli nt 35 conprising the €
tf“%ﬁﬂ%lﬁ?%@ﬁg?%@ ‘?‘fgm the Node-B. [00107] 37. The method
O el e W REIPEL h Ay’ 36 WY B BN 29148, PRerein
[ in .-

the e 03 nell Foist rinabibe 7A Olitoaivod b6Yo8iordr Habeathighole of

) L& the WIRU det ermi ni ng
NAQKoaitli;@QIrBﬁIyéinm#é%gshoul d provide feedback to

[OOIPELChNg _ags'%éﬂe %ﬂfiﬁ\q\; eny neasiiemdyodizhentist 48-50.ewhein
the e dofinkd shufA0LNAIIa Fhes TR ObrOLaIBO0IR 28 g &
CONpr. the WIRU sendi ng teedbac
refer&éltcng f‘ﬁ?‘tg"% m?gﬁ@a%ﬂ@@m@%dm@mﬁr%nfg- A
o b o, B4 e o
oL HE T L e o iyt e e pro
deﬁuedme‘)yfoﬁé Ofgqjslg% ?:Dg‘g’ %F%%Y%M}\Igde- B via a downlink
(001 \g:]lezj hznali['ré]%_W[I‘@@igg]in@y oftecol\Abibd difne@td 61578 Rthefdin if
only ¢he'NAGKNS sénf] @CRg kst )] vgﬁlceol'%l cra]tgriteg %yq:%\gnc{altg lf‘ield.
[001§J]ansm5§1.3| onA WTRU for providing feedback for a downlink shared
service transmitted to a plurality of WTRUs via HSDPA.
[00125] 655. The WTRU of embodiment 54 comprising a receiver for
receiving signals.
[00126] 56. The WTRU of embodiment 55 comprising a decoder for
decoding a signal on an HS-SCCH while the WTRU is in an RRC Cell_ FACH
state, and for decoding a downlink transmission on an HS-PDSCH if the
WTRU successfully decodes an identity of the WTRU on the signal on the HS-
SCCH.
[00127] 57. The WTRU of embodiment 56 comprising a transmitter for
sending an acknowledgement to the Node-B based on the decoding of the
downlink transmission via a contention-based shared feedback channel,
transmission on the shared feedback channel and the signaling on the HS-

SCCH having a fixed timing relationship.

-23-



[00113] 43. The WIRU of enbodi ment 42 conprising a
' for sending a pre-defined burst

W(it);g)g/zg4it7;13rat | east onegof a NACK and a CQ tH?T/UBTB)OT/021642

Node- B via a contention-based shared feedback channel .

[00114] 44. The WIRU of enbodi ment 43 wherein the

transmtter sends the pre-defined burst only oncg 5

wi t hout requiring an acknowl edgenent fromthe Node- B.

00115] 45. The WIRU as in any one of enbodinments o

[00128144, " GRer eTheawmurzﬁmmb&ﬁﬁ%tf@zl”ve eig{) g é}%%ﬁm power
ror YE Shedcho AL SLIL DR0aDRSER G0, Byl eceued bt O

reference ¢
on a/jrReivad Howexrof amwex@hc@mm]ﬁ tAs Mbue-pherein the

bsol te fransmt
OB e e b e o e wherein

power i nStruc

the [bmmlbb‘erasehdé ehefeeddtandthn fahQ Bﬁm@ %{/@%%?1 golwser a1H§Lructed

g val ue. .[00117] 47.
by tgﬁ ;Noo d§ ga ngV&é _p_pgvermea g¢fargrice chapael fronl de Node-B

lstJlgvsfeaﬁ-dqddiﬂDﬁWalsﬁl ected anong a plurality of Node-Bs

di n ownlink transm ssion, the
[OOJI%r%gnsm Q er %Heaf) R -2yt onpredf bmbsﬂlmemﬂsym-ﬁgt herein

the BS-8CCEcAvoke- ;ﬁwe{z%ﬁﬂi%l i#8rm e W 25t AN On e, O

| wh Phe
0013 O T > A dvaden i %ﬁ%@gv@@nﬁmmm pifufoatibadk for
downEﬁk\éﬂai&D%M@ﬁ‘bngg&%%goaq)ﬂg‘lﬁg}ﬁ %T%%ewa A down{]mk

d the transmtter tr
Shar%achan?éﬁed agurst to a Node-B havi ng a strongest
[001§B]gna| 620N TH Bl ol oaserhﬂoélnfe#gc%i Set Ogranslmtter

0
for ﬁadnég B V<¥FRU i Iﬁgﬁgﬁ%@gﬂgbﬁ@s af Idewgmeﬂsdehaﬁ&ﬁ sbHASS to a

sm ssi ons have
Plurdmﬂ}?/c;ﬂdW'l‘m(')tngajﬁ %8“"%%5%\?/{%% chéd AL any one of

(00 1§e odi fEnt s Ths_ Npdep cefe iembadirmept e62i eddnnmdsinigr ﬁte tx(')afnsmlt
powerra BES ébrﬂ;@&lalﬂﬂ #ér é&qm% abfleoast Ioﬁg o7l c!lon NS transmit

only and
powe’}'IA%d oarH %/ICS on the dOthnk shared channel so that the downlink

transmissions are transmitted to the WTRUSs with a high likelihood of success

of being received.

[00134] 64. The Node-B of embodiment 63 comprising a receiver for
receiving a pre-defined burst as feedback from the WTRUs via a contention-
based shared feedback channel, the feedback indicating at least one of a
NACK and a CQL.

[00135] 65. The Node-B of embodiment 64 wherein the pre-defined
burst is sent only once without requiring an acknowledgement from the Node-
B.

[00136] 66. The Node-B as in any one of embodiments 64-65, wherein
the transmitter increases a transmit power for the downlink transmission
based on a predetermined function when a NACK is received, and decreases

the transmit power when no NACK is received.
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1. The WIRU as in any one of embodi nents
Elgoécz)l] \M?erei n the pre-defined burst includes a data o
wo p@Bad4Fsor carrying CQ bits and a reference PCEUS20HTO2
carrying a nodul ati on phase and power refer_enceh data
[00122] 52. The WIRU of enbodi ment 51 wherein the da
type indicator, the data field and the reference f
field are mapped into the pre- defined burst by one o
CDM and FDM [00123] 53. The WIRU as in any one

TDM O3 > :
10083 7lenbo 8 menThe MNedRB xd1a1 ahy due Qf%ﬂl%(fl'q r%kg\agtééébs’ wherein

' ue Is carried
the? F%f%’.lﬁ F 38’%2 Zeﬁs h%%gaig%?df% thsr Bynden of NedelSsc Ik for ) ?
[00F38In| | nk8shaThd N&dy-Bi aS:s]en{S %ay?%thR L}B%’flﬁg’%% %?rﬁiﬁ %(,, ein
Vi A. .
the \é%%?’?“\s@e%g"‘ R3S o YIS Bl st fpedbadk fyoml the wwze]
[00B3] The69TRUrhé NwethoBi 4Lt ORI B HOBIYR] 8 ein
Lng a signal op an HS- SCCH while the I'S”
the ez T Ta 1Lf 3 [OW; ' lifduding
n gﬁ %E%eﬂrs_“ﬁic%ﬁ“ %f?éi?é, »iTRitf o dowadiodi trgnamdssis ii fq di
an qranani $he aBediten s E3RSEN thicoh R th ﬁ%bse‘%cq‘i%gﬁv%[%ﬁased
odes an.identity of the WRU on the signa
on fg@‘bag%éﬁ]p HEEPPRsE 1o the, éowmkéfal_!ﬂmBélomnbllﬁﬁng the error.
conprising a transmtter for sending an _
now gdgengnt _{ o the Node-B based on the decodi ng of
[OO]%‘P]}; dowrdl i m"‘f P{é’ﬁ’ﬁ# $§jigrany 911%1_05 @pib@dimentéOG«S-GQ, wé:lerein
the tiaasedttee é6 batkgeloa v etradsnBB 1k %%kv%ﬁitlﬁ;gtgﬁ%gws 4 arPe only if

h alrng on
e A i, ek o e e
[001RAI/ US2007/ OB Model B G2 adm e TR Dl ierbodi ment
7 rein a fransmt power  for the SEH dy
co igﬁ‘ég@ RAFERR Fcloelink Erapsmubsivs foies dowmiink Haaed Seffledto a
plurabite] vRIWNREE &fa daf CIGFERGE CHARDNE! ! " wnlink
OOlZSﬂ 59. The WIRU as I n any one of 1 S
trankiSsionl (REIGIRE Rhdesstartomi Bhbr soanss he! BedBagitep! also

sObSHEC o1, cted by the Node-B
conﬁ@ﬁlrf/tbfdf)éa regg{%}\}f‘éét?htoéwer oﬁ‘gﬁ‘?{e %rence channel from
(00148},

Nogg- B The Node-B of embodiment 71 comprising an encoder for
encoding the data streams, each data stream being processed using a different
MCS so that a WTRU having a high signal quality decodes all the data
streams while a WTRU having a low signal quality decodes less than all data
streams. |
[00143] 73. The Node-B of embodiment 72 comprising a receiver for
receiving feedback from the WTRUS, wherein each WTRU measures a CQI on
the received downlink transmission and determines which data stream each
WTRU should provide feedback based on the CQI thresholds.

[00144] 74. The WTRU of embodiment 40 comprising a receiver for
receiving a downlink transmission for a downlink shared service and CcQl
thresholds from the Node-B, the downlink transmission including at least two

data streams, each data stream being processed using a different MCS.
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[ elow a pre-defined value. [00130] 60. The WIRU as

:ﬁ gny one gf enbodi ments 57-59, wherein the HS- SCCI—/I021642
w@2008i0¢7power control information for the PCT/US2007

acknow edgerment. [00131] 61. A Node-B for supporting

transm ssion of feedback for a downlink shared

service transmtted to a plurality of WIRUs via a

downl i nk shared channel. [00132] 62. The Node-B of

enbodi ment 61 conprising a transmitter for sending a
[00#&RNI i NKT5t r abei SEIRU b lentboddWBhi 4 & 5ﬁ§ixﬁ%‘é%{é€odte? for

' [ downl i nk shar ed
deofpd S MLRL G RERisniin. U hRv Heves omigh sign] avality
being ahbnta deqodwer] il AMESsHBHQYhHD ot WIHU GRS S {ohdsignal

Ak ast qne f ownlink transmt power an an
quaonyﬁj%e s ?ﬁﬁc‘zq’?g\eéﬂt%ﬁﬂdatéétmhm-t he downl i nﬁl
[00146insni §6i onFhar EWHFANS Het @b d@mklE %R%f%"'%}-ligiﬁ% éQ%QI

' [ of being received.
meéﬁwlggﬁlﬁ%g O%ngt]; %g%?’%%‘tin83 ac fi oangthe rreceivedr do@nlink

-defined burst as feedback fromthe
transexmeua;m\rlx_ng Z pr(re] e !gﬁ_ based shared feedback channel,
0034 eezg'ac kfﬁﬁw'ﬁé‘h ploembodiment WnenaprisingM\Gisnsadttar for
he proodort nage St rphothady TR Btk To he

- ' IS
NOdEete}g l}J) :clgﬁ)g)eafﬁ#rg F %b'iférf%ﬂl vt the FQINbreshakds p08 k8Rdling

f k TdrethballeeBnied dht SinENBedigrent s 64- 65,
'eedbecre(frﬁt he tr nsrﬁtggm%%%g%es ggmnsmt power'
[OOJT\LY(%F theAJ&i}WIi‘ n%“t rieatwressiand dlementsorara described in the

o Chi i.s received, and
prefgn'ledeélﬁbd;ﬂmﬁ%ézé ??a%%{ﬁ%\?\%@b%gﬁnﬁb eﬁ%t%e?tgne or element

€eas
can B8 iR 3otTone Hiithes o PUaG fons e 15D GUHAERS6the preforred

APt i =B: 351 e .Qf di nts
06 uhere e praaid B B Gifhend Fifier Kfuterand
elements., &'hg Lmﬁéwdaformé,:hammsgdeaan tHeepridselet Bvasitiod may

be iamleweated iRNROMHAPALet %%Ggq;m,m@&%v%gpe, or firmware tangibly

embodied in a computer-readable storage medium for execution by a general

purpose computer or a processor. Examples of computer-readable storage
mediums include a read only memory (ROM), a random access memory
(RAM), a register, cache memory, semiconductor 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).

[00149] Suitable processors include, by way of .example, 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 microcont;‘oller,
Application Specific Integrated Circuits (ASICs), Field Programmable Gate
Arrays (FPGAs) circuits, any other type of integrated circuit (IC), and/or a
state machine.
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the transmtter adjusts an MCS based on the feedback
fromthe WIRUs. [00139] 69. The Node-B as in any one
wo@Roosndradi nrents 63-68, wherein the transm ttePCT/BS2007/021642
configured to transmt a downlink transm ssion
including an error and the receiver is configured to
count the nunber of WIRUs based on feedback sent in
response to the downlink transm ssion including the
error. [00140] 70. The Node-B as in any one of
(003 odi méntrroBess6s, innhessetiatiohhevith a%&f@fmgé be used to
mp@&aghgggg?-ot&er@tl{carlsmt t he downlink transm Ssion
nly | He RUNBE?Y “ErOseREET Y B¢ itha Wireless transeds receive

0
uni m@mm‘xm qhipesdig| (UE), HaseT, 06580
t e WE),[ &24Ad41, Hase &%S{r??xr g'grﬁleo ), nekwork

€6h i%% 61 conprising a transmtter

con_sen%da( oWt ?Ekalfrgfgff?ﬁi Biteror BheioWIRUWik nstyarbed used in

conjyartipn evith raodylksjriatpleseate dERYEr W LLRK .share

a capd@ANgl viqbhg, downl i nk  transmi ssi onélfeﬁ% udi ﬁgﬂ‘é"f"%‘?’esé’*f as
two data St FamvEe Tpoftler a yadsaphepean speakephogey 2 vibmation

devigeyralsi@@kerhs esblph®nt Oa tdevilliReank 099425 h}zﬁds-gg?ee headset,

- f.enpodi nent . 71 conpri sing an encoder f
;1_ k:%?g%éﬁ né l?lﬁg%&g*ﬁée%?‘?‘é‘smﬁ fregupneyamedulated (FIBi magio unit, a
1quigr cregakbdisslapYICT) (18Pt unCInS , WRU. havi
OLEDY labaal, quaL L 180 unt e Bt Bttty dfbae
) ol 2 g2k usicplarien, ajmaddiaypldpendesid@sgame

playehamocuile, datlateriet doWset, 033 243 vwi de-B of
iaéirngéfesgﬁg% i iefgnetwork

L ent 72 conprising a rece
(VVnggggggaefronmthe WRUs, wherein each WIRU neasures a
CQ on the reeeived downl &nk transm sgi on and
determ nes which data stream each WRU should provide
f eedback based on the CQ thresholds. [00144] 74. The
WRU of enbodi nent 40 conprising a receiver for
receiving a downlink transm ssion for a downlink
shared service and CQ thresholds fromthe Node-B,
the downlink transm ssion including at |east two data
streans, each data stream bei ng processed using a
different MCS. -25 WD 2008/ 045471 PCT/ US2007/ 021642
[00145] 75. The WIRU of enbodi nent 74 conprising a
decoder for decoding the downlink transm ssion, a
W'RU having a high signal quality
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bei ng able to decode all the data streans while a WIRU

having a low signal quality being able to decode |ess
W@ b@s/ogd4r1 dat a streans. [00146] 76. The WIRU 0PCT/US2007/021642

enbodi ment 75 conprising a CQ neasurenent unit for

generating a CQ on the received downlink

transm ssion. [00147] 77. The WIRU of enbodi nent 76

conprising a transmtter for determ ning which data

stream the WIRU shoul d pr o@iedqeedback to the Node-B

b%_con'pari ng the neasured h the CQ threshol ds
Why ¥ damdediis: . feedback for the deternined data stream

t o4t he - [£0148].. Al t.hoygh the features and

el é_hent %{0 %?%ﬁagsfg)ﬁsﬁg ! gntf‘?%ﬂ’gacbr@re? rdovrdirdo shersd service
transmigted tewt aluedityiofawirelss BaebrhOAliR Bhits! GFPRUS), the
methad Bf, lﬁsse;dg,al one wi thout the other features and

el ement's of bt he preferred enbodinments or in various

corbWIBRUomeceiting ar deivhiiaut tofRerisfieat Hof aarigodet-ﬁ via a
e

. tS.,The thogds or flow charts providedin
dowg%l%%}ﬁ?%\?gﬁ?g%haﬂgy be i npl ement edpi n a conputer
pr g SNTRIDIsendirgy aoprd-dsANed & ' i ogdied in a
neg S NP ULELsLEdabL €. S orage mod l%gt?gfrl&lé%tel%g?%{ogé%g ope of a

general O Bur poRETE SNAGt: ard agchnnned suwlity Hrdivet@s(GRI) to
the NodpR eia 2 eantehtienHaebagRardE oS 1 & a read only

menory (ROM), a random access menory ' g]p a

regi ster, cache nenory, sem conductor nenory devi ces,

meginet i The methad s6himst W]ie%éﬂxa%hetﬁeddéhéﬁb rg;g ti? sept only

r apl e di.sks, neto-optical ‘nedi a,
oncen\gﬁﬁéugﬁ%%mgggdﬂ oiledgementgfranngihedNodeBsat i | e
di sks (DvDs). [00149] Suitable processors include, by
of exanple, ~a general purpose processor, a
\gg%pi al ‘h%‘i}g@d 0890}t Whereunve tavent qovereHs the Bre-
defirgidgh bl is idgterimined BRSSP bn (PRReivdd g(!nb'éx‘a(l)f g%fagefrfthce channel

cr 0Lessors, one or nore m Ccroprocess
fromasgggﬁg‘%?&on with a DSP core, a controller, a
m crocontroller, Application Specific Integrated
G rcui (ASICs), Field Progranmable Gate Arrays
( Prcas)The methed; of glymol idrerejpthe IWTRIE ge@iad &t mbEblte

trangthif) poweel/foF tBe ptbMefinBBMNLRE £r50the Node-B and the WTRU

transmits the pre-defined burst only if a received power on a reference

channel from the Node-B is below a pre-defined value.

5. The method of claim 1 wherein the WTRU selects a particular
Node-B among a plurality of Node-Bs sending the same downlink
transmission, and the WTRU sends the pre-defined burst only to the selected
Node-B.

6. The method of claim 1 wherein the WTRU performs soft

combining of the downlink transmission received from a plurality of Node-Bs
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WD 2008/ 045471 PCT/ US2007/ 021642 [00150] A processor
in association with software may be used to inplenent
wa@2008di#a7f requency transceiver for use in a w PE/ESR07/021642
transmt receive unit (WRU), user equipnment (UE),

term nal, base station, radio network controller
(RNO, or any host conputer. The WIRU may be used in

conj uncti on mﬁth nndules inplenented i n hardwar e
ra, a video canera

sqolt Suc
in 5"193{ Firve é%ft eopﬁ]&?{gl s Ff burg t4 predeB having a

Strc@@@ﬁ*‘e@gnal apm!gethe Naocmm ﬁpﬂwemee k&l evi sion
transcei ver, a hands free headset, a keyboard, a
Bl uet oot h(r) nodul e, a frequency rmdul ated (FM radi 0

ni7t, a'TH thibdcofydhimh 10WwBRlaa
uni el e £ By Ot@_ﬁég?)l‘fﬁg %lgggé/ aﬁlng Pré -48hned

b lght-em tting diode
ur%Ilhlr gl ? a’ff Hlmfg'f e ’bf‘éﬁf&FSIg%\t’f?é’&Pﬁsiipaﬁé‘ﬂve failédleo gane
player nodule, an Internet browser, and/or any

W kel essql 0ca net wor k (V\LAN) nodule. * * -27°
\/‘052008 é}mgé%a d7¥hevedn the Cm'ﬁdd@neﬂ\vta,trst sncludes at

least loaienafch Idata typintitded fb0ind
tr angénk?itl?g)g a P Ufog % ?%Q{)fmly

i nksh
and AOABIR QP DAl B, SN e o it gqlvmgnd aheefervatd Gld for

carrygiga msechgatian \Whikk 68E YoWen Gefar@Q| i Nk transmi ssion
froma Node-B via a downlink shared channel; and the

WRU sendi ng a pre-defined burst |nd| cating at | east

on@. of 'Ehe megthlol \of cﬂﬁﬁf‘g\%l?&‘g tO tb%‘%%uﬂgﬁ\%‘ the data

c alit di cat or
ﬁeldc%ﬁ? % THRE %ﬁe@rﬁ?eeﬂmﬂ’@éék}aw théameelefingd biiret by one of

tlmqrdﬁhsﬁ)noﬁnﬁlltﬁilémﬁgmlﬁb Neddie dRvigidle %&Eﬁﬂﬁlﬁ%t @w and

snt thout requiring an ac
freq‘? ncr‘ﬁ(?ﬁés\{ﬁb E‘P exingr (EDMt hod of claim 1 V\herel n a
transmt power for the pre- defined burst is

rmped based on a_received power of a reference
Cﬁfa(ﬁn e|'ﬂ'l gt% g of claim 8 wherein if only the NACK is sent, a

highest CQI value is carried by the data field.

11. A method for sending feedback for a downlink shared service
transmitted to a plurality of wireless transmit/receive units (WTRUs) via high
speed downlink packet access (HSDPA), the method comprising:

a WTRU receiving a signaling on a high speed shared control channel
(HS-SCCH) from a Node-B while the WTRU is in a radio resource control
(RRC) Cell_FACH state;

the WTRU decoding a downlink transmission on a high speed physical
downlink shared channel (HS-PDSCH) if the WTRU successfully decodes an
identity of the WTRU on the signaling on the HS-SCCH; and

the WTRU sending an acknowledgement to the Node-B based on the

decoding of the downlink transmission via a contention-based shared feedback
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fromthe Node-B. 4. The nethod of claim1 wherein the
WRU recei ves an absolute transmt power for the
wee@sdefsined burst fromthe Node-B and t he WRRCT/US2007/021642

transmts the pre-defined burst only if a received
power on a reference channel fromthe Node-B is bel ow
a pre-defined value. 5. The nethod of claim 1 wherein
the WIRU sel ects a particular Node-B anbng a
chaBhHI alri : - endi he.same downlink
tr aﬁ?fnhgi?g%f&ggg tt%%e%%r}g%%kt I?lléa’b‘? -2 the gignalisg on
the §$-pG(cH having hdtteddimbngleelBtiofishifhe met hod of claim 1
wherein the WIRU perforns soft conbining of the

downl i nk transni ssion received froma plurality of
Nodé- Bs The2gatibo@ 068 clahv 71l REHrES2 09 7824842 powdr 2r the

ackA&w1 , transm ts the pre-defined burst to a

Node. %Dﬁéaﬂvti %‘nge S%‘(""F%%%%‘ib% nalds fdethenivedebssed on a

receivrd pewewef s eeferéncethannel #66 Ofe RbaéJg, 1 Wherein the
WRU sends the pre-defined burst only if mout of n

suggessi ve transm ssions have failed. 8 The nethod of
cl 48m 1Thheneihodtdfeline1daihaech BHE SATI
tradsﬁﬂﬁ&(%%gg f 48, data type indicator ?g? Rﬁ%ﬂ%&ggﬁs% hiplute
0 only M CEf 1% gnRAt REthebared fepsdback ichhonélofrom
the dpdeyB mgpdOfie WTRY taagsmits &L@r&mm&&éﬂeﬁpﬁﬂl CRI ﬁéc”%,ed
pOW@?gRguLIQ%Ij an ggasel d gower referencel 9. T d ‘mét hod
of claimg wheraite 3?@“ Be Nadep i helozna ore-defivediatbue.
field and the reference field are mapped into the
one_of _tinme division

pre; defipned bur st ] .
ml T p|r£§‘i“‘ r%ﬁetti‘féwp ch’f’é‘a‘eléliW%T%ﬂ the HPHPEAH garGBb)power
contzpldnfdrmetienfor thie\sickhORledibidetexi ng (FDM . 10. The
met hod of claim8 wherein if only the NACK is sent, a
hi ghest CQ value is carried by the data field. 11. A
metthod A anethed dongupmetibacahahidi | har ed .
shar?&rs‘éir%{% transmit %2% to g pl u%gll%ﬁpgw\?\nﬁ?ae%eg)g & downlink
F ananicr/ Fapemitted, dota plyyrity) of, wardlesshtrassedtreceive units

(WTHBlsivink dpaciRik S0e8 ehakSIPMle mtdfo BB GOPT i Si ng:

a Node-B sending a downlink transmission to a plurality of WTRUs via
a downlink shared channel, the Node-B calibrating a downlink transmit
power on the downlink shared channel so that the downlink transmission is
transmitted to the WIT'RUs with a high likelihood of success of being received;
and

the Node-B receiving a pre-defined burst as feedback from the WTRUs
via a contention-based shared feedback channel, the feedback indicating at

least one of a negative acknowledgement (NACK) and a channel quality
indicator (CQI). .

16. The method of claim 15 wherein the pre-defined burst is sent

only once without requiring an acknowledgement from the Node-B.
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a WIRU receiving a signaling on a high speed shared

control channel (HS-SCCH) from a Node-B while the
wOImB/0#7i n a radi o resource control (RRC) CebdT/B2I0bII/021642

state; the WIRU decodi ng a downlink transm ssion on a

hi gh speed physical downlink shared channel

(HS-PDSCH) if the WIRU successful |l y decodes an

identity of the WIRU on the signaling on the HS- SCCH,

angqt he i an.acknowl edgenent to the Node-B
based o r’{)ﬂ? I%élje_&? gg%fglg%ﬁn ‘%ﬂ%"e&fb § TNoderB inerensesi o transmit
powgrforthodewntinbriroasatistnabetdf @es pasdeterddh M unction when

. 007/ 021642 channel ., transm Ssion
e oha et T AR AT S SiEEt (NAGKYand rgotsases the
transmeit poweCethdrattiaodeH dest ddtFebdvs ahgti RO p. 12

The nmethod of claim 11 wherein a transmt power for

the acknow edgnent on the shared feedback channel is

defl8r ni Hbed mhetded ofielfim 16Gahereth BV i :
bas%é‘ﬁ‘ BEd n{ahn%%ﬁ)r @Q%g B. 13. The net I%%Bg? p%ﬁfg:;ﬁngﬁ%%eased
erern e ives an absolute transmt power
for the acknow edgnment on the shared feedback channel
fr t Node- .the WIRU transmits the
ac ?govvl ’gga rxfleeggo‘gr??ggiup 1p whersipdhe NnsigeB astiusts a modulation
and ceflimgewbemeME8) biscdod he Redsadk ifrémbfhﬁw;’%‘
claim 11 wherein

pre-defined value. 14. The net hod of
the HS-SCCH carries power control information for the

ackhowl 'Boiganthod of Blai ¥Btdheikd QmpifRgr ti ng
tr ans, 8! Er of f.eedback for a downlink shared
sefvice tranamritdrg 8 spesial downlinkytragsmibsien including an

error tatlsnWTREseay® units (WRUs) via a downlink shared
c I e nmethod conprising: a Node-B sending a
hﬁ‘%%ﬂﬂe"y;%gﬁ%‘é% ?%fh npgber gf WIRYs baged $RUsedhaak @nt in

downl i

respdusentol thie splesiat do®hdimkeirandAgssiipde- B calibrating a
downlink transmt power on the downlink shared

channel so that the downlink transm ssion is
t r2ins niTHee thétholl her VIRRHS 184 frllefil)] Lagels hood, of .
dowY C(gtss of . bei ng received; aﬁ ]thhtgﬁl\kh)\jd)?-%éérr %%’\?H}bs be
HEs dEPRHBIESHR Oply df fibedpuatberr efmegativi Rldknowledgements

(NACKs) from the WTRUSs exceeds a predetermined threshold.
22. The method of claim 15 wherein the Node-B collects CQIs from
the WIRUs over some time period, selects a minimum CQI over this time

period, and schedules a data rate according to the minimum CQl.

23. The method of claim 22 wherein the Node-B ignores a

statistically exceptionally low CQI when selecting the minimum CQlI.

24. The method of claim 15 wherein the Node-B collects CQIs from

the WTRUs over some time period, selects a subset of CQIs, computes an
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via a contention-based shared feedb?ck chantn_elé t he

feedback indicating at |east one of a negativ
waedosovddsetdgenent (NACK) and a channel quality PCT/US2007/021642

indicator (CQ). 16. The nethod of claim15 wherein

the pre-defined burst is sent only once w thout
requ!ori ng an acknow edgement from the Node-B. -30 WO
2008/ 045471 PCT/ US2007/ 021642 17. The method of claim

\Mg@ d B ses a_ transmt power for
avelt]ah%e vﬁ w?kﬁgt r anse Id?ﬁ?i‘ﬁg leg aoirta Tte hased pi thel average.

function when the Node-B receives a negative .
acknow edgenent (NACK), and decreases the transmt
power when the Node-B does not receive any NACK. 18.

Thé5.met Aaueﬁfodcfoausm:p@&ﬂﬁget@h@xﬂl&%ﬁ of ?éd&fécﬂ f'ﬁgﬂ do¥nlink

f
shalqaﬁc %1&3§ eed tr e aﬁ?tf nwt’l greglir‘]lﬁgﬁfeyre OgﬂﬁéelBS%(ﬂ}‘a}mt&ecewe units

<WTMIm mibwzﬂmc SRa A HRERRIRLE Mastholl %%&g,r%ng he
k rom WRUs.. 20.. The nethod of claim
f urt eg FEPiliE @ dowalindy dramemissioni fari mgdewsiieki shared

servityiol 4 phm“alhajﬂ DAWTRUL 4180 UEHBEnRLhabld Shahflel B downlinik
the d Bcountlng he nu
tran%g‘ o mf gﬁ‘ ﬁ*@ﬁi tve datesplmsest each edgqaesﬂradtm being
procelsmdl asihgta aSEsEs ﬁaetiul%%mnTtHgd RUBRCsHertit MBS so that a
- ansmni
WT@Z%%H%;Q gl}.} g$'1§n|a E rémh lﬂ%@‘iesoﬁlln@giaﬁame streams while a
WTRIG hreoivied dewRiisal (NS Docdd @M g1a \é{g afd § rgg%si%nd
prgde ed threshold. 22. The nmethod o
Wher e?\ﬁ) h@ ng ab| least smerbann@mutaheyvmmweccQD
threstoid to the PWTRUs, SSh&ehS el HFARIT fé% y&d “1#‘%{9 on the
i @ ? scheduyl es a data rate accor |ng
recelngé %ﬂﬂﬁl rggsmrﬁfgomlhd)cd@ermjmsnMcMI Etrbbﬁx each
WTREBoRd oiRSfeddbadiabhsld 2 o
V\henesellg?tl oAk m%dﬂc}ﬁ%%é@%%ﬁ%shoﬂ@ éd: 8f1neasured

CQIcl aim 15 wherein the Node-B collects CQs from the
WRUs over sone tine period, selects a subset of CQs,

C%Ingt %S method for sending feedback for a downlink shared service
transmitted to a plurality of wireless transmit/receive units (WTRUs) via a
downlink shared channel, the method comprising:

a WTRU receiving a downlink transmission for a downlink shared
service from a Node-B via a downlink shared channel, the downlink
transmission including at least two data streams, each data stream being
processed using a different modulation and coding scheme (MCS) so that a
WTRU having a high signal quality is able to decode all the data streams
while a WIRU having a low signal quality is able to decode less than all data
streams; and

the WTRU receiving channel quality indicator (CQI) thresholds from
the Node-B;

the WTRU measuring a CQI on the received downlink transmission;
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-31 WD 2008/ 045471 PCT/ US2007/ 021642 average of CQ's
in the subset, and schedul es a data rate based on the
w@a@sagarl 25. A nethod for supporting transm sRCDOSNT/021642
feedback for a downlink shared service transmtted to
a plurality of wireless transmt/receive units
(WIRUs) via a downlink shared channel, the nethod
conpri si ng: a Node- B sending a downlink transm ssion
fora eshared se %w ce to a plurality of WIRUs
vi 408 WER dsfenaning vekis ifiata strrarg dhel WHIRU should provide

feedhapks o stmeoﬂNadleelBtun@ ari®@Sthet
thrgséH ?‘f gqam bei ng pr oé@gse usi ng&baagg%% er@ﬁ?&@ﬁh Th hCQI
é)h ati on and codi ng scheme (MCS) so that a ~ WIRU

havhe gWa' R glenslingg dbedpiaki fof GRC 883nihlqt dat a

fgeans while a @WFRU havi ng gl%l gw Si gna(I:l dq]‘ﬁgl i& §em to the

ecodes | ess than all data streans; and the Node B

sending at | east one channel quality indicator (CQ)
gshol,d to the WIRUs, wherein each WIRU neasures a

CCJE on th¥relessdranimitiaseivaranit AMERRYS ifon pz:mddmg feedback

for gdpwmiinkesh aved Glreiaé rad ovi
dback based on the CQShﬁt@%PSgﬁ% %Wﬂéju?@%% ?rélbe ; the

No

WT Reret hod for sending feedback for a dovvnl i nk
sh arledels*ei‘ frcecet nadv g :
vigg V\]’%]L-Ejs Qrﬁlsmlgélgla fhy oL @ % ]ﬁlgf égared

ser\ﬁ%aﬁ-ﬂl& tﬁ\{oﬁgefhgfq.,ggilo%vgﬂmlq %haq'gd chaiiélt) r ecei ving a

do:m!lewdertfbﬁﬂééﬂdiﬁ eRe H6KnAnHY service
Vi a g downl flnk ré’iqzlll4§ ahnea t he

%E]]F ?‘fﬁ%mg'ifir g‘ﬂ’é ﬁ?%‘%‘Pgr? Priecqleﬁﬂqddmatst mhsatmgm déds8 one of a
negm\ree aﬁlmovel%ﬂéeﬁ@h@ (ﬁh 19& I n&lalﬂ{?ﬁ) ﬁlsai akca'g?lhg%QQ to

s{% ! ﬁ]ent nodul ati on codi ng scC
Y\ %@"I‘ateﬂpgﬁ-ksﬁsgﬁ gharpgaferdlyadksclabinelt o decode
all the data streans while a WIRU havi ng a | ow si gnal

q%it isﬁle to decode |less than all data streans;
RELef vlaimp 8 anierieing the ittgnsrnitteasaids( @Q bre-

defidddr &sbey daly Rk vigoNe WIR qrn
a0 the received downl i ngl%qrﬁgﬁé%asnslacg‘now‘? gem%t fmm the

29. The WTRU of claim 27 wherein a transmit power for the pre-
defined burst is determined based on a received power of a reference channel
from the Node-B.

30. The WTRU of claim 27 wherein the pre-defined burst is sent at
an absolute transmit power instructed by the Node-B only if a received power

on a reference channel from the Node-B is below a pre-defined value.

31. The WTRU of claim 27 wherein if a particular Node-B has been

selected among a plurality of Node-Bs sending the same downlink
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-32 WD 2008/ 045471 PCT/ US2007/ 021642 the WRU
determ ning which data streamthe WIRU shoul d provi de
wo e@dbaaki t o t he Node-B by conparing the neasur€duUSxn7/021642
with the CQ thresholds; and the WIRU sendi ng
feedback for the determ ned data streamto the
Node-B. 27. A wireless transmt/receive unit (WRU)

for providing feedback for a downlink shared service
trah&B08H | a a.downlink shared channel, the WRU
i conpr IEBS# ’ tr?gg tgér?sé%l et?veﬁenfis *he g eidefimgd purstvanlynto the selected
Nodg-Basni ssion for a downlink shared service froma

Node-B via a downlink shared channel; a decoder for
de(r:?)%gi ng the downlink transm ssion; and a transmtter

f 032s endhegWarRUeef elaiie®7 ketiestid ek Qi%%k g@f | 88Hine
dov1G12f aqlsmr}eﬁqat ive .ac(itrtlovw edgerr;ar]t ( NA a%écft é%msbmes the
channél® GUAarT £y TR td s @celurality of NodedBe i ani active set,

andcthe érensmmitasednshatethd geshag ' Lhg pRU
Stroglf gl al mﬁ? vvherﬁi t he t?ansrri %?g%gﬁ&g %EEOdﬁPg-havmg a

EFT HeEBLIEPIBARS Buin thaactiveqets i ng an

acknow edgenent fromthe Node-B. 29. The WRU of

cl gpm 2 ' ransmt power for the pre- defined

burgét i ihae@é?h? r?gd:tl%laséa wherein dbei radspatter sehddithe pre-
defined brestamlg hamn@lt offd gmcémmqgs%isﬁgns AR }r’ﬁﬂ_‘ég[ of

urst i an

claim 27 wherein the pre-define S se
absolute transmt power instructed by the Node-B only

i f 34 r €Thé WIRNDYELEaiAMA hagnel . from.t he
datd0de-B.is. bel ow a pra_e- def rdr?gg&\gfgt{t%:p&éi&? e{"\’/ﬁsﬁb‘l des a
cl APM 27UGREr e for | ndicating ianel of NOAIGKB dndg, HERD only and

NAGK+Ee®Ied anong a plurality of Node-Bs . sending the
same downlink -33 WD 2008/045471 PCT/ US2007/ 021642

transm ssion, the transmtter sends the pre-defined
bt dIhey/ WPRUNSF 8818 B4R herein the pre-defined burst includes a

data field for carrying CQI bits and a reference field for carrying a modulation

phase and power reference.

36. The WTRU of claim 34 wherein the data type indicator, the data
field and the reference field are mapped into the pre-defined burst by one of
time division multiplexing (TDM), code division multiplexing (CDM), and
frequency division multiplexing (FDM).

37. The WTRU of claim 34 wherein if only the NACK is sent, a
highest CQI value is carried by the data field.

38. A wireless transmit/receive unit (WTRU) for providing feedback
for a downlink shared service transmitted to a plurality of WTRUs via high
speed downlink packet access (HSDPA), the WTRU comprising:

a receiver for receiving signals;
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-B. 32. The WIRU of claim 27 mhereln t he Qecoder
gggf Eonbines the downlink transm ssion recei ved fro(r:;l642
wa2@ssri ty of Node-Bs in an active set, andpetEs2007/
transmtter transmts the pre-deflned burst to a o i
Node- B having a strongest signal anong the Node- EI
the active set. 33. The WIRU of claim 27 wherein the

' the pre- defined burst only if in
Do e Sends : i ssians, have failed. 34. The

outa Qécoﬁef %‘}Cﬁ %%gfgﬁ 3l Brlggh@ppﬂ@@hgmctcontrol channel

f
(HS- ﬁ@pﬁp@gﬁge tHatWTRIpEs imdi f&%‘ik@ &esfo@:&%ésﬂ&ﬁriﬁgit %%GE})E‘%HOE‘ACH
+
Staw%dogf mﬁéegjrgélu‘onl §8an ‘élkdé‘fﬁqﬁgﬂgsﬂ%sqn ian dighlspead physmal

cl ai

dowipdink $hatted dhomneh(BE-RDSOR) i fhe WIRE JLLEL ﬁp@? decc? es an
ul ati hase and _power
‘del{t% @E‘EW% ?Hgﬂ%rs’rﬁng R Péi%SM‘eHdan@ type
i nautcanm;ttémﬁ)rmamg aﬁlaikaadlédg%n{e%ft%%g%{)&eebdbé"s'%ﬁ on

efined burst by one
the gﬂlae\??@?l oF Q: g‘f“gﬁ{f ﬂg BM“ISS&‘HH &1g| & i oondention-based shared

feedbgrk | @,aemelhg t(dﬂﬁhﬁlssﬁﬁdonfﬂﬁaqléﬁﬁf;é’ %?fdbcdcﬁ ﬁh%\%%‘f’l apd the

aim 3

Slgnq}*-l'%nﬂq"ﬁ} 8 Ea‘g’léﬁ@ngedeﬁ%nggela@@mshm ue is

carried by the data field. 38. Awreless

WIRU) for providing feedback
1t° {')?é]zmd’i‘oéml @h 3? e‘éa’é’%r 38 cwhereinsgi trasgmit power for the

a
T R R S s n
rece V.en &% geﬁ%ﬂe?ce channgh fopmn she MNentiesB.

L2§/U82007/021642 a decoder for decoding a signal' on

| channel (HS-SCCH) while
R VIS P i v berebortiolrpObter sends the
feedigeil aFAHabaflate? tratiithil %“%C&%%téq B9Vl Moo oty if

hi h speed physic
recelyAIRReR Sk Eoidrehos| dhacmol R ke, Nods s i bylotios pdoaleBhed

valugdentity of the WIRU on the signal on the HS-SCCH, and

41. The WTRU of claim 38 wherein the HS-SCCH carries power

control information for the acknowledgement.

42. A Node-B for supporting transmission of feedback for a downlink
shared service transmitted to a plurality of wireless transmit/receive units
(WTRUS) via a downlink shared channel, the Node-B comprising:

a transmitter for sending a downlink transmission for a downlink
shared service to a plurality of WTRUs via a downlink shared channel;

a transmit power and modulation and coding scheme (MCS) control unit
for controlling at least one of a downlink transmit power and an MCS on the
downlink shared channel so that the downlink transmissions are transmitted
to the WTRUs with a high likelihood of success of being received; and
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a transmtter for sending an acknow edgenent to the
Node- B based on the decoding of the downlink

WO e@R®M438i on via a contention-based shared fredbsak7/021642
channel , transm ssion on the shared feedback channel
and the signaling on the HS-SCCH having a fixed
timng relationship. 39. The WIRU of claim38 wherein
a transmt power for the acknow edgnent on the shared

fe é nel is.determ ned. based on a received
o%g B%g Vgp rafgf er SRR ha nPrerdefingd, brestage f@dbagk fFhm the

w v @ aiomt&Btioheasid dHieed I ARABhL L SRNGS Hhe
ind{c%%kle%gt an absol ute transmt power %%st ru’cttt(lel(til ig?/edba‘:k
t he e- B onl'y °f f BfEatiRE dcrravinsgerment (NAGKeped@echannel
quaditdnmdicafard@®Qmhe Node-B is bel ow a pre-defined val ue.
41. The WIRU of claim 38 wherein the HS-SCCH carries

power control information for the acknow edgenent.

42 43A Ndthe- RotlerB Qi | 430 witedE SIS okl dback
onl}flﬁ o ﬂ?;‘é“ ink . shared service tran%?nb?‘tgggﬁf%ggbursg 1s sent
plural oy Jof RiFEgR ackngydsfgementefrom the NedeBATRUS)

via a downlink shared channel, the Node-B conpri sing:

a transpitt f sendi ng a downlink transm ssion for
a %‘ém ﬂ?ﬁ ﬁéﬂﬁ%c?fs@PWc‘éz tvoherepn thel trapsofittef Rueredsas a

tramsmio wdwerk fohahe ddGRARAR! irafs ki ARS{T and :
funJ{Poqntjxlavﬁt i on_and. codi ng schgﬁes’%]iw%s ggﬁ? (?o FhitFedqtgmined
cont r of FamtERteadnogledgsment (DAPKhis tecaivedi snddesreases

the tiachsarit MSed W Helteno NAWK i kecaflRged channel so that the
downlink transm ssions are transmtted to the WRUs

with a high Iikelihood of success of being received;

and5.- 35THONAIRSE o 54k RET/11S203(0 .+ BoLece yer
basfﬁr E,lecei vi ng ﬁ re- def i ned burgttyea%%lggé&tbgg‘fge’f f‘soﬁ\(’?clrﬁ%sed

{Rymber g Kén- based shared feedback channel,

the feedback indicating at |east one of a negative

acknow,ed nt _(NACK) and a channel quality

[ n@catﬁg?@?ﬁ of Clzﬂ_f@ K@ dwhereif thai trad2mifter eidjusts a
modubidi #ndlebddingdcAbMR (MGESSHY Ee]d rog%%éhfggﬁg%%\{ fggr%utthe WTRUs.

requiri ng an acknow edgenent

47.  The Node-B of claim 42 wherein the transmitter is configured to
transmit a downlink transmission including an error and the receiver is
configured to count the number of WTRUs based on feedback sent in response

to the downlink transmission including the error.

48. The Node-B of claim 42 wherein the transmitter is configured to
retransmit the downlink transmission only if the number of negative
acknowledgements (NACKs) from the WTRUs exceeds a predetermined
threshold.

-36-



44. The Node-B of claim42 wherein tge tlr_anirritter
increases a transmt power for the downlink

W e@as#i4gsi on based on a predetermned functiPCT/UAEN7/621642
negative acknow edgenent (NACK) is received, and
decreases the transmt power when no NACK is
recei ved. 45. The Node-B of claim 44 wherein the

. . ‘
ransmt ower i s decreased based on the nunber o
t P cl.aim42 wherein the

B
tr ansh £t er H?%BBIO ’? §u%p°%tFB§Lﬂr apspissigndot feeilhacls firendownlink
Sha(rmlms dd'ans‘m‘iﬂted ftoed pacialityopn mlégg%nsmﬂz/recew% units
.i\ﬁ cl ai.m 4 relnthetransmtter
W EBSI gur eél f'véﬂinrka%'ﬁ?& cﬁa%%ﬂﬂ%w(’fi?%smgsmg
| ncal Ltdangnmnexercwiuﬁg&@@ti tfe segfeiv ggwrﬁ)é%ic qgg ngmis%d ‘Wt Yor &
doviAHY th unber of WIRUs hased on feedbac
N esponse ret?osem]‘ge dwal Pharalipys 9 nWaRGs viach udbwglihbeshared

chagpebrthe 4B wiilivek MedesnRssibn Ghaiddid % athgL &l avg(% Bataaomlew the

t figured to ransm-t
t“ﬂ‘%%‘%ﬁim %lé%ﬂ“@ﬁ'l‘ d to"end channel qedlityeigati¢ater (CQI) thresholds
to theleBR/U&dgerrent s (NACKs) fromthe WIRUs exceeds a

det e threshol d. -36 WD 2008/ 045471
f)(gif paaroding the \date- Bireamss ugzebr datag stream beulg
proctasaasd; misigg andiferbr dalatid a3q d?&ﬁhg W2 GlcsF'ss 5S¢ a

of w

ity
WTREAAATad bl idhal qualityrivssyloy edl dhd cluthi stiemharerile s

ran

WTREEhaehg o Tow Medar &;Qﬂmécﬁ 4001es8 tﬁéﬁ‘gﬁrﬁ%%t‘éf%%{:eaéns and

confl ured.to send a downl transm ssi 0

do®dF “rﬂ‘ée’sf?arr&aﬂgg}a/feeéch& fropl theaWRRUsf whdiils edtld VATRU

meagdoved a nk transm ssi.

el g ot LA T e L B bp o TS feRy hich
data, sea&sn%fléh SHIRY sheyld horovide qﬁeadbaqk | buedalodr the CQI
threélﬁﬂi} thresholds to the WIRUs; an encoder for

encodi ng the data streans, each data stream bei ng

processed using a different nmodul ation and codi ng

sci®me A MaGrelass t {ﬁhsﬁut/}é%&g hayl;p ?ﬂgﬁlﬁ#ﬁg %} g%mttmg

ta strea

ecodes al |
feedﬂ “@5 h@y %.%PBW kg phareduservicy tlegoditted eso phaalit} bt WATRUS
via ssdéwealiBk sBAfed channel, the WTRU comprising:

a receiver for receiving a downlink transmission for a downlink shared
service and channel quality indicator (CQI) thresholds from the N ode-B, the

downlink transmission including at least two data streams, each data stream

being processed using a different modulation and coding scheme (MCS);

a decoder for decoding the downlink transmission, a WTRU having a
high signal quality being able to decode all the data streams while a WTRU
having a low signal quality being able to decode less than all data streams;

a CQI measurement unit for generating a CQI on the received downlink
transmission; and

a transmitter for determining which data stream the WTRU should
provide feedback to the Node-B by comparing the measured CQI with the CQI
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a receiver for receiving feedback fromthe WRUs,
wherein each WIRU neasures a CQ on the received

wolodmloisakl t r ansmi ssi on and determ nes which deCEHUS2007/021642

stream each WIRU shoul d provi de feedback based on the
CQ thresholds. 50. A wreless transnmt/receive unit
(WRU) for transmtting feedback for a downlink
shared service transmtted to a plurality of WIRUs

e b S R SsSB4 B

B.

downl i nk shared service and channel quality indicator
(CQ) thresholds fromthe Node-B, the downlink
transm ssion including at | east two data streans, each
data stream being processed using a different

nmodul ati on and codi ng schenme (MCS); a decoder for
decodi ng the downlink transni ssion, a WIRU havi ng a
hi gh signal quality being able to decode all the data
streans while a WIRU having a |ow signal quality
bei ng able to decode |l ess than all data streans; a CQ
nmeasurenent unit for generating a CQ on the received
downlink transmssion; and a transmtter for

determ ning which data streamthe WIRU shoul d provide
feedback to the Node-B by conparing the neasured CQ
with the CQ -37 WD 2008/ 045471 PCT/ US2007/ 021642

t hreshol ds and sendi ng feedback for the determn ned
data streamto the Node- B. -38
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