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[ 0003] The present invention is related to wireless

downl i nk shared services, (i.e., broadcast or

comuni cati ons. [0004] BACKGROUND [ 0005] I ntr oductl
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mul ti cast transm ssions), over a high speed p
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in several contexts including enhanced nultinedi a
broadcast mnulticast services (MBMS) and transm ssions
to wireless transmt/receive units (WIRUs) in a radio
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[0004] BACKGROUND
[0005] Introduction of downlink shared services, (i.e., broadcast or

multicast transmissions), over a high speed physical downlink shared channel
(HS-PDSCH) has been discussed in several contexts including enhanced
multimedia broadcast multicast services (MBMS) and transmissions to
wireless transmit/receive units (WTRUs) in a radio resource control (RRC)
CELL_FACH state. For the downlink shared services, the same data stream
is intended for a plurality of WI'RUs that are known or thought to be in a cell,
-and the network may allow the data to be viewable to other WTRUs.
Guarantee of data delivery to some or most of the WI'RUs is important and a
mechanism to provide such a guarantee should be supported.

[00086]) Using HS-PDSCH or similar channel for delivery of the downlink
shared services offers several advanfages. 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
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of the downlink shared services offers severa
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operation may require a |l arge nunber of retransm ssion
of alnost all data. Therefore, delivering feedback via
a RACH is inpractical. [0011]1t would be desirable to
provi de a nmechani smfor feedback from WRUs for a
downl i nk shared service, while the inpact on the
upl i nk and downlink capacity is mninmal. [0012] SUVWARY
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plurality of WIRUs is disclosed. A WIRU recei ves
OperRbifT KRRy rmnsmaséaraﬁ nuréhelaomwassmaw%@éc@@% @ll data.
The WP, cn?& &ﬁ;;&%alaf RARST SleRRFiNgichs ot

succe WI'RU sends a pre-defined burst
[00Kllgni f ylmg'oald\mldqseratbhetmu@a@e ¥ meghapisme doy ﬁﬁedbaééérom

WTR'ﬂl%r £ { UG SHAARELervIde Wiifs $RE ';HE;S%ctQJH $he €and

sent y once w thout requfri ng an acknow edgenent
dowmmﬂn(tdwecinenﬁmﬁﬁhb Node- B cal i brates a downlink

transmt power on the downlink shared channel so that

the downlink transmssion is transmtted to the WIRUs
(003t h a high Iikelihood ofSUNMEAE of bei ng received.

e Nod eage
[Ooﬁansm g‘sfﬁgrtl %aseg %?ﬁartag@% %r i ned %%ﬁg%{;%n Vﬁrﬁdv%hnk
sharedesevyite Bamsoditedstoga mwhfam@f WEERWPasessdisplesed.afs WTRU

s R RS0 S Booar g OB VoM oo

tranisodbsidhntf @te de@aémg isnadsugcessfidatige BWBBEL sadlsys pregdefined

buréj\:i %&%{iﬁﬁﬁ anNl Ko@o 3@, erﬁ w%n@%@ Pﬁ?&:ﬁf I'é"i)lrared

|ng a high signal quality decod
feedbatlk chamoels Thel preadefiRd. baysthagnay [bewsenywaly quge | without

reqd:ifi‘ﬁ%dsen% v-{lgagexﬁleﬂt R e RER: -B Tﬁﬁe%ﬁe B @%ﬂéxélt)es a

t one channel quality 1 ndicator
downhipks hrﬂmsnsld; phwer eerr thaT Rowmiindy rdeired Ocpamrelt he that the

dow ﬁﬁ' t\fglqsrg&%d [yv\% (‘f’%b ?hHe W’? @fst\%ﬁtgib gﬂ"hi'k% hood of

ata st r_eam eac rOVI based on
succtewe of (heing rreseived- grm Nhée%asene@aem tra[rgmlﬁ] Bry@grfor the

mgﬁéﬁiﬁé& p&'g%e : nvgﬁ%&@%ﬁléﬁbm&lﬂﬁhq{ehe&e Node-B

under st a 0 on nma e had from

recejvsis| o W AGKd ek dperieares tie élraﬂ@ymwvcﬁr whenpthe Hede-Hpdoes

not RReHAIE]S %ﬁ(l n conjunction wth the acconpanyi ng
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[0014h exanbire NaHRB mpay g dawalink 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
(CQI) 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
{0016] A more detailed understanding of the invention may be had from
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wi th one enbodi nent; [0018]Figure 2 is a block diagram
of an exanpl e Node-B in accordance with one
enbodi ment; [0019]Figure 3 is a flow diagramof a
process for providing feedback for a downlink shared
service via a downlink shared channel in accordance
W th one enbodi nent; [0020] Figure 4 shows one possible
power variation schene of an HS- PDSCH, and
[0021] Figure 5 is a flow diagram of a process for

rovi di ng feedback for a downlink shared service
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' wﬁh“étgé ﬁgg&lm (UB, a rmbl le station, a fixed or
no |?e subscriber unit, a pager, a cel | ul ar t el ephone,
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\vﬁh9hﬂ§%n53@ﬁhéﬁ user device capable of operating in a
w reless envifonment. Wien referred to hereafter, the
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PDSCH; and
[0021] Figure 5 is a flow diagram of a process for providing feedback for

a downlink shared service transmitted to a plurality of WT'RUs via HSDPA in

()

accordance with another embodiment.

[0022] DETAILED DESCRIPTION

[0023] When referred to hereafter, the terminology "WTRU" includes
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 decoder 106 may decode a downlink transmission on a

-4-



accordance with one enbodi nent. The WIRU 100 i ncl udes
a transmtter 102, a receiver 104; a decoder 106, and
a CQ neasurenent unit 108 (optional). The receiver
104 receives signals froma Node-B. The decoder 106
decodes the received signal fromthe Node-B. The
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[0030]If the WIRU 100 has sel ected a Node-B out of
several synchroni zed Node-Bs which transnmt the sane
downl i nk transm ssion, the WIRU 100 transmts a NACK
only to that selected Node-B. If the WIRU 100 perforns
soft conbining of signals froma plurality of Node-Bs
in an active set, the WIRU 100 sends a NACK to the
strongest Node-B in the, active set. [0031] The WIRU
100 may send a NACK each tinme the WIRU 100 fails to
decode the downlink transnmission. Alternatively, the
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[ 0035] Under the above assunption, (very few NACKs
expected per TTl), the Node-B 200 nay all ocate enough
shared feedback channel resources so that the
probability of collision for a NACK i s kept | ow and
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may se t etransm't power re rence or

(0032 | owsIn l@mlel emboedienhuthe ffediackkorps. bélagionymous. If the
feedBREH WAL Wrddh, the Node-B 200 knows that some WTRU in the cell
was not able to decode the downlink transmission in a particular TTI.
Alternatively, the WTRU ID may be signaled. In accordance with one
embodiment, the downlink shared service may be mapped to a WTRU-specific
signature code that will be transmitted as the payload of the P-RAFCH. In
accordance with another embodiment, a WIT'RU 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 sérvice 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

7-



Pn+l = 'MAX 'Equation (2) If the Node-B 200 receives
no NACKs, the Node-B 200 may set the transmt power
reference for TTI (n+l) as follows: Pn+l Pn A ACK
"Equation (3) Here, ACK NACK > 0, 10 is a positive
non- decreasi ng (but may be constant) function of its
argunent. If the Node-B 200 does not receive any
NACKs, the Node-B 200 may bring the transmt power
ref erence down by a pre-defined decrenent. As soon as
a NACK is received, the transmt power reference nmay

highy dikelthoeds e Wik dher ransmihepower randion MESe adjustment, the
pmu%ﬁiaﬁémqiwmm &rﬁatw@ﬂotd%%éﬁmﬂe ARk :%3% B9t BRI can

sanme. The increase may depend on the nu

be smmg Jesinedvarere e PRinbeprebirabbnnpar The. | Bereas c-WTRU 100
sen%lﬁgrf Pﬁﬂﬁ é A 9‘: %%e' éd% §E§E@bée\ﬁ '(WCJ% tor, the
an the é%crease

arger t ecr enent Igure 4 Shows
dowuﬁekmmwbmmﬁwpn\@ouai bedose ader thiseassHBPRBCHSince the

Nodb! @é@lﬁﬁﬂﬁ;at A kefi' Wethd Nobd! @oﬁ%gwﬁ%ngxg;gg@ the

and t rnat se ecteg for the
dowplink dranssnid|doyver/atl/or YHP kg that mdqeﬁm aighificantly imberfere

w458 RS GflechBhil) ol oA ERBISHR AT send o
NAGK 4o pny SpwisrT'Ebntwmh thih dhpladwreadoovhese mfibsck anwer is
fixed T fls rhalfpORAEL REVRBRWITIR HobPsetiBeIL s ) oy

[003¢hcr eas¥inee@ NEREF 409  seadihgvheNAGK| @a@ltnqsh eeNadlyi et the
cdid ORI of 18RS AR TIE HEPLHE ) tedback

power
chanedclems. QBE)RMWDH); rroadde détermanedinpder ahisoemuen{pitim Since

the RBH@‘TB 566 rfofoes tﬂe @%‘é‘g rgﬁ@t&gslw SHARGR H Gs&hgl'g%res the

transmt power nstance, F t he
uplink MW@PW@%@NGE gops npbwsmﬁeaméﬂ enRriege wigh other

élgcartqggqqéges];tgwﬂsm ssi on power and/or reduce the MCS
sign l'ized for the downlink shared services, which

[00361 | ows Wmder WiRlbave deswnptione (semw fes. NACKs expected per
TTI), the Node-B 200 may allocate enough shared feedback channel resources

so that the probability of collision for a NACK is kept low and the Node-B 200

is able to receive a large number of NACKs without severely impacting the

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
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-



[ 0043] When t he Node-B 200 needs to know how many WRUs
are listening to the downlink shared service, the
Node-B 200 may tenporarily, (e.g., one (1) TTI),
request all WIRUs to send NACKs. For this, the Node-B
200 may send a special burst or a data sequence with
intentionally erroneous CRC check. This will force al
WRUs to respond with a NACK_ The Node-B 200 counts.
the nunber of received NACKs, nmaking all owances for

| os es due to fading and, collisions. Not only does
dowphpk showpdle Seraerunthronghrehoof dabemaplhr sxmperelsf WTIRUs.

AltePRALIGEL, theNdde-18 %ONﬁ% PRV the NA@(‘?KQ' l’!t}fe Nol&3B 200 may
opposed to relative to recei ved

r,
alloggite (o ngaPRLsAS &9 t%ﬁb#ﬂ@dcfﬁa‘ﬂ\bﬁélk thmql ite 9btasn 4he game result.
[0038Pt ai Nefihe NGB A ey pbsl Bhd MONCHISAU AMBLp @rack of data
process 500 for providing feedback for downl |nﬁ
thatslh%ﬁdédr%wn@éswnb aRuetrenamispRAltiple dowaligdmntranaimibsions
=00 u 40 e MalcRoly
a%&hg?%%%ﬁggg%n1a %ﬁﬁtm%?ZOllﬁﬁﬁ;ggé §§ﬁ%£%hg%a%n aeg and
bufferng nEaCheed ta be es&e@pleeoz) The WIRU 100 decodes a

8 R 5 EPS hk HE e

contrﬂen;ﬂcghmsm doorthe hHSHSDgétI:H ( é@é 5 be) theTHS-RPRCHOpower
fersSiads ’1fﬁ5&9 t he NROEC n _
e el% ggd(é%o I ng o%géreﬁﬁ gﬁ V\mhlvﬂoﬁ trl? ansm Slgl %%g%él}@é&dth% Node-B
200 ms&ﬁtthe transseiy power agferenethior kI Eh@+ia las feliays:506) .
The trapsnigs 90 o RB1 gred . feedback chann
t he S|gﬁhl|n@+ggntthHSF§%%}Wﬁ5ve a fixed t|n1etqﬁgﬂon(1)
rel ati opghtp,,, [ 0045] One shared feedback channeIEquahon(z)
conpri ses one scranbling code and one channelization
If th@d&@der B 20 regsiveskno NACKss the NodehB 209 fegdisidhe transmit
owdRRARhcd ?oxﬂﬁfpﬁi-ﬁt) ed ibPseach HS-SCCH in the
domnllnk The shared feedback channel is shared
anongstfalt FWFRUs-i n a CELL FACH t hat ar e requébtuation(3)

itor the associated. 0046 ansm s
Herd) ek hucn e ol e BARSRINYE ROyl (oF e ey RpRStant)
funct',1§n tok"i"t% Aghid e e e mé Bl I8 ﬁét‘qé&gw@eﬁf)}' NQ’M)RQ the

respect to the signaling over the HS-
NOdBSEe%W iRy W%ﬂhﬁ%ﬂfwtm%mhﬁfsrwemlb rbyr\a\mte-deﬁned

decré@@&@gﬁs QYEX ak QENA@EK)% ﬂ;c%ﬂ/e?lh BhE P RAGP %%?J f F@ﬂﬂgﬁcéﬂ{nay

fixed tine interval after having success
be “tfé’%%?é’d byt 3 myerdefimed pcrementi gThe prerdefined metamenxt and

decrdiB 8RO LAY of %?5‘} by b@%@@&ﬁ:)e 0%l ififedde MGl Cph-gi‘x%h on the

duration of the tine Interval should be set”su
number p§ NAGKseirseiyrd f @t trayba Ronsemt)-o The emrea%mdncrement

f(nuﬂe(grqd,@ckmNgigtg ﬁ%férﬁﬁlfﬁf%&n%aﬁi’%é@é&e 80&fement
here was an error, .e., cyclrc redundancy chec
A yox ( GREurey & shbive aineqm)ssxb}epo\sbﬂwhnamngdahmeaifhﬁvHskleDSCH.
Node-B 200 to quickly retransmt an_ erroneous

[004Q); anspdihe astuekiransmay power ind Hardepende oniBgand the data
[ e e r

formi¢ IBRELEE 107 AN CHaks "o ) S0 RoPeenofREy) i ibnally, o

maxiumernd \AT RUSimpen poiveri mayf bedieh ctio. livit ébe eactuah transmit

pdequate guard period should be defined to avoid WRUs
wth different timng offsets, (e.g., near-far

problen) fromcolliding when transn1tt|ng over the

shared feedback channel. [0047] The i nformati on and

paraneters related to the sthred feedback channel may

be signaled to the WIRU 100 at the sane tine as

HS- SCCHrel ated i nformation is signal ed, either through

an SI B over the broadcast control channe

(BCCH) / br oadcast channel (BCH) or through dedi cated

RRC signaling, (e.g., newinformation elenent (I1E) in

t he RRC CONNECTI ON SETUP nessage). [0048] The

transm ssion power at which a WIRU 100 sends the

powe



feedback may be set based on the received power
nmeasured on a reference channel, (e.g., CPICH,

HS- PDSCH, etc.), and a network-supplied offset val ue.
The offset value may be part of the SIB

Alternatively, the network may instruct the WIRU 100
to use an absol ute power, but provides a rule when the
WRU 100 is allowed to provide feedback. For exanple,
the WIRU 100 may be allowed to send the feedback if

t he received reference channel power is below a
[004Me- def Inadditignyto, onjas amaiterpative o, she brapsmit pawer control,

the %?MHzﬁme? m figd I\E@S' HE tHE Ak %ﬁ?}é'cp Iservvlce in a

ormatl1 on relate to the transm ssion o

simgge fasttien sWheadd HéBadk redearash|the MB&%@@yancrease the
(S \'
MCE ek, Enf Wy SETRRL one NAECK I EHGRRE, the REAEE T00 may
lowen thresMiG oxlerpower of t he WIRU over the shared
edbac I 1Q [ AC
mo‘i‘ﬁannel Jks‘qga 31 oédr?g?@o%ﬂ? r%ﬁ tb‘lgs X%Rpc}b E@{%%&Q?iéjqnay
considémw blee teﬂowmdalﬂrg:aaem othta' sdrwides RARCkeisindng the sedge of

%A%&af&%P?&eio%de ‘saﬂ'cét g(éhé :l cie ?xeeated by other

servsm;alsedmow the NodefcR00Ol ma:h enme Btsrrmsmsabh eower and/or
red | ftg)%rﬁk'as ﬁut.lgl %gfgfee 3 gh%g! %ﬁhafrlgtg qgiﬁlﬁgegsé@ c% rﬁlllzéws more
WTREGKo decode the\seiieeq) ) . The P- RAFCH bur st i ncl udes a

e

listeméegidd, tmndownhekeﬂime@ seireicd, the Naler§i20P may temporarily,

(e'g'%gggﬁgm)é R??E?Ja&ﬂ rmvigl;@gétf rrgoreJ%Je ?ff?%l{tg{]e ur st %’e Node-B
200 mhase sekd) psipenialbursipbex idaga CFDMnce( With, inteti¢nalbt errogeous

CRG ﬁﬁ&?“emﬁdxﬁgyf@é aﬁVW’Igillﬁ'% 8¢ ?t %‘ghv?gﬁ' aLﬁfAC'l%fg.'e HYNode-B
200 dow’eﬁ dre nutnbep |0§xe¢egve(ct:NMCK$,emgikma alslpg'natcw frijased due

to fﬁéggﬁq goﬁ’éxdxﬁ t ket FoRiydoRt %ﬁi%%?% 1d@'.4 g&&?{ BYA! Yhould be

€ S may be napped Into ur st equency
apprdikizngtedy qemtect.pbukiihthe ?\DWK PDWVEF ds ﬁabsqlutﬁ afasy opposed to

rela?@é?”cg’l%rl\ll\e%&%ﬁg{o ngt eHE Egn ASugiHicH %u it 90 also

ere er o carriers nay TZed
obtampsl. basi ¢ physi cal channel resources for carrying
ese f I
[00414{1 | eas%‘f%‘g?é 5TEY \;\?ﬁbd% Z c Ape65Rg 5Pb>i° r Bfr}\)é'&’&%%ladback
for downlink shanedyservigss houl'Wi sreviai SHEDPPApthl asconsiance with
anotﬁ@pgﬂﬁ)%d’ﬂngﬂt eﬁﬁb’lﬁiﬁ‘ib@@bc&b@@g%gﬂeﬁ W&?%n( S%CH from

gnat ur e, carrier, etc. g oVl ng a di nension

a N¢Cha Bhéoﬂwhﬂatﬁh@nwﬂélwo}s s‘pac&el #@Iéx%tﬁtﬁ dstepf 502). The
WTEE@SﬁiobhécoHBQ Yl @ﬁ&»fRHnE ¢REIES; Rl ﬁxg aBOHSOFBSCH if thd WTRU

-di nensi onal m phase shift

100 Wmssfdllmgiebodﬁsrqn pcmé:etysif the W’el‘ﬁlﬁ gO(J Bmsk)e figraling on the
HS- %?%%?%g‘&@rﬁ wﬂﬁ{e nu ag§5%ﬂ/5| ca%e[)lﬁanne «Node-

B 200cbasedcess the decoding of the downlmk transmission via a contention-

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

-10-



required is /192 /72 and additional phase and power
reference is required. (2) Multi-dinensional

m quadr at ure anplitude nodul ati on (QAM (i ncl udi ng
BPSK (m=2) and QPSK (n¥4) ), mis an integer power of
2. The nunber of physical channel resources required
is AI! and additional phase and power reference is
required. (3) mary orthogonal nodul ation. The
nunber of physical channel resources required is M

o b e 08 B BB L SN B

relatiishgd.i on. The nunber of physical channel resources

[oo%q‘jﬂ“béi@ e red Sediiecn, @@wmz Laompriacs 'oL'f %?f‘allmﬁ 125 ode and

‘one Mhbhheli'thaff@diﬁb&ib’din ﬂfé—%ﬁnﬁ(eﬁt Déhst OneShardd ?eeﬁBﬁEk €h&nnel is

i ther o) e hunb

sssGli oA Lt (0 Ao tiont poverl. e T Sl channe

is smﬂi?a)mo@gui ANWTRUBGh HOBSE, FACHANRE ar & &N RBEAI tSmonitor
not eg _% 052] The nodul ati on schene to be used

the agsagiat Eé’i§ ed to the WIRU. Certain nodul ation -

[0048] heMeSTH@YsthREIIN @veRethes 8hafed BEBSRKARHaRANE by different

erence, while others do not. The reference,
WT\[‘gfmsr%’ale myltiglexednend Jollewea Wpine mestrgtion wjhrespect to

the bi’gd:iaq?ﬂigoéver-rﬂ% H sctype Mol Spticicadlyd 4 Bernef 6@ vefsmits
%ge g@ be sent on se%ar at e physi cal resources
an AR I esHReyoveRd aaatsaoqlwé Fhfiedzfeesback ghannel at a
fixe@REmé Iaﬁwreélea%gﬁ ﬁ;ﬁrﬁ@ Qudcéséfﬁny\tﬁdo&ei@msm!’l‘gﬁﬂ Iltm (ie., high
on edpac ype nlcaorls
Speegsﬁﬂar% amawat@@% r(ﬁegﬁ’@m ke e BIIrSCEH  sThe

durdtforllSEtIRStighd BiteF@GhonldBalskt shOD BB s bR %hwgltl I8 the
at a

gl 40 B0 AP S0l Sl Lons T SR LS SRl
whetlgatthege Was%l’lﬁﬂbi'roa N&C&ychb r8dun@ahiCkh R R EFerdfi&ation),
yet sq’lovx\@)égogg ntto a? hode I% %68 %tolq\ﬁell:kly 1I'eftraansn}1%-an erroneous
transport block as part of the HARQ processing. The transmission over the
shared feedback channel must last at most one (1) TTI length to avoid
collisions between WTRUs transmitting feedback. Moreover, an adequate
guard period should be defined to avoid WTRUs 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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NACK is sent and a CQ does not need to be sent, the
data field corresponding to the highest CQ val ue may
~be used. These types of transmi ssions are referred to
as an inplicit data type format. The use of this
format shoul d be signaled to the WIRU. [ 0054] The
Node- B detects the presence of power over the conplete
burst. If power is detected in a burst space, and a
data type indicator is used, the Node-B reads the data

type i ndicator is present, the CQ _is

chapaely &jgatcé’é%cﬂﬁd?ﬁéc% qthe: AR @ mwkmdﬁ@et value.

Thel $tfddievA18B! hal bl 3ladt lof Pidel STHRL Altiriigeely! BRe HARBRE Snay
power indicates a NACK and a CQ transm ssi on.

f
mstpwsﬁaes‘é’TdiH elQfF te mseran ebeelyte pavigrebut proxddes a rule when
the wmmé@ Relag: peetate| ﬂohﬁr&wféeebaai Vge le2the WRE 100

de-B nmay collect CQs over sone ti peri od. e
mast ellgﬂgé tesend thefeddback if thel regoiwed rafesentenehgyarel pdwer is

ot SRS 840 BSR4 o SR
modfaed, &0 Ing103S G MATsCaRS B e aRRIAA o e etransmission of
feedﬁhé@%‘(r@f”t %h%??rg/ %%?e t}ﬁ!&l&ﬁf‘oughep %ﬁ@g&ehﬁ Q%ﬂNe B8wer

may significant et put o
commpgnde (§. ngchmdeh@@aﬁ@ bty may beéntriofycedhin thadF-SCCH

to a &é ﬁa@ %{snsmsemﬂl bE&br V@ytﬂ%ewmﬁ by ftﬁsdmdffegﬁback
I

IS anonynbus. In order to so
chmm%bl%ﬁoqaﬁb' kloel VBREL J0@ @Memcled«aphm@lguwduu{tm@@natlon

in thd faBgPA&Si ons and may ignore any CQs that are
statistically very far fromthe nmajorit The Node-

[0048hy t heh sehiema for remdingn QI rom the P-HATGHgs cigs@osed
here%é’xse% U@lt a1y @%hh&%d {ugogﬂe] 'ﬁ'l m' VW"!‘_Mle Eﬁl@ CQl

de-B may select a certain small subset, (e.g., |ower
feed'z@% stay boweithpgoschedpledps tagsferiedt fihe rNogs, Bl mafst be able to

diffePsiitiA RN Petwdts NOAEEB cﬂﬁy ieg&ﬂaéks ecal a5 adRnaki! Q%%]? cql

t he actual averag medi an, etc.). Because

feedbak riieh i eriERRIGh by & NAGKg Kest NALKAIQDUNTHR P RARCH
bursh%@luﬁ@é{ a ARAC Ly it diBa Y- ShEThaRatA g NQCI&-I'U\#Z b@q only or

not send the highest possi

NAO[I%@@} A éﬁ%ﬁe%mwwm hiterif Eﬁgd%‘lz’@/l@) a l?fafﬁéélnce field
for cRRSIR b Qﬁbdxﬁaﬁlbﬁ ‘Hh%%@ qmlaego%mferéfenc& YRRGHO0 listens

[005(t)]o net VTvohrese ﬁqug llnr;gr WneI glapped 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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the WIRU 100 when, how often, and to whomto report
feedback to the downlink shared service. The WIRU 100
decodes signals on an allocated TTI for a shared
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 worse
t han the pre-defined threshol d. [0059]If the WIRU 100
carmigr els))cR¥oxiling No fimsnsion @ the wedplatian: WpeAr Apgce. Some
exahipflés @S%Mibqg nidd@sfbh stiEmefiFe 88kdlowdIe WIRU 100

trans s the feedback to that sel ected Node-B only

| f (HhMylrRdimesional m—nhagebfs@%owﬁgn@%ﬁ) §mghaﬁll§g binary
phaEé WURif &zby{n%l PSR QR Ei?xald}ameawaw sttt kéﬁ%gV\(@PSK)
e feedback tO

100 sends he strongest de-B
(m=42 {.i madis e integryanivEreof %ot Tbe rureler ofphysical ebmeloresources
transn1 ion of the NACK on a cell different fromthe
®gf he ;
rea B T Ve~ fa SAiPendBhALS SR Kbfi8r rpfiréhce ik FRlired.
[ owl]Mhbndmnmsmhals hra- el drat yiec eamaytm;e mpéehltttm AQAM)

(lnc%%ﬁg?nat | V\g‘]nL %%%lt%nnegﬁ%ﬁd)f aﬁ]be %g?w%r of 2. The

Alternatlvely, if using a PRACH for tH§ f eedback, the
numbersof @hysilcah cbhnpek eswuopgroreaired dés P58, mqipeddttmnal
[ V] The mappi ng nay be
Phaée gng%%"& r mfe Eggen%tr\%gufeal f needed, CQ infornation
mag,B)bm argawsthctgoedl trogdulagionwi tThet trernhBEK of rphiysidal schannel
reso%I Srequited tl\tf e(1 %I qgaM)ngnb %da}tl 13hale g?xpg;?cﬁvé}m&rence
ot % are supporte m a stralg rwar )
1sn¢ﬁmnﬁﬂesone downl i nk shared services, (e.g., video),
use a S mh t g
B, LR SRR B (B REl hanne)
resoW¢®| e&snse;dsne U2an (i.erpontAHL), fraral mddnhamaldphemnaneis power
user is the throughput achievable given
refe{&%ﬁ:e%?z L|fuo%d ‘of the user in the system The nmaxi mum
t hfoUghpirdimehsienabbe offikayihg, (ddg évﬂ%cawpm ar¢ githes svith or

.t 0 '
witholt bty ShEBURENT BB ke fef Speorif Fiquifslf ic M2
(i-e.,0maiM/d.exchdhidSiioakl phasmend poweﬁseqeaxececle mm@ mequined.
yer edp S I.ha
[Oosg?oadcas%%g%%%%, g’}% %gc gdbg ?e%%%/‘%lﬁ?g% signaled to the
WTRYdulCGeriain, modulitéomaischémas mayagahirei the uaelofigpiphase and
a ( |t & RY.
pow Pk eSor B2 WhiteldchBl B0 bt 2 IHRBIARE, 16oGRked, may, po sont
togethen auth ibe dytaaltb'pw@ﬂscat%er%‘hw datagbyee dhdisator and the
refex]%lﬁ%la Iﬁte‘fd ?@r&eorp 08 §§1£$131[£§ MHh ﬁi‘%gtl%I only
ow signal “quali ééco e on R prlor it
the datactipe ﬁdmcaltmtsamm artdw@l%refemerfae}dbe dem*@@l drbmasit asing
dec1§l§n9lf‘ qf;bgtc § I‘Eﬁl 'Jalég% Lll,OQQS %%Qx%% t3 'bg'@mo&-vhgted
quadr an e e’the si gn ocate represents two
corréntgh vgtich ipetmpitsiitsreshse ass nefﬁreposs@naﬁ of the signal
i thin rant represents ority. hits
[005&&r s V\f};?(ﬁ tgoog gnogﬁga Sg X avmd at?{ga 1cE’tt \k.raéxsrﬁ/lasm?hof the
datashygnahdhratdxe @O(B}QMmhys alsays bwtnggémd by ¢hheaheedi &b ttansmit a

n,. onl%/%dglgggg:x r naI n"’}by rat aph@ﬂ‘_%/aqb"?lg ifa




[0064] In accordance with the present teachings, sone

new signaling is provided. Fromthe network point of

view, it would be unsatisfactory that all WRUs report

their ACK or NACK feedback based on decodi ng of the

high priority streamonly because it would | ack

i nformati on about the performance of favorably | ocated

WRUs. On the other hand, having all WRUs providing

f eedback based on decoding of all streans is al so

tisfactor ecause non-fa r abl Io at ed WIRUs
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on whi ch stream each RU shoul d_provide feedback. The
referygd to, A8 SHolPLsitdata type feranat: ohbetsernftthiy formad ghould be
mgﬂgh&mgtggxwwRdelcated control channel (DCCH), or MBMS

control channel for broadcast, multicast, or
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t hreshol ds for decodi ng t he-¥treans. The di sadvant age

is that it is less efficient since the streans are not

conmbined in the sane signal. [0070] Enbodi nments.




[0071] 1. A net hod for sending feedback for a downlink
shared service transmtted to a plurality of WRUs.
[0072] 2. The net hod of enbodi ment 1 conprising a WIRU
receiving a downlink transm ssion froma Node-B via a
downl i nk shared channel. [0073]3. The net hod of

enbodi thent 2 conprising the WIRU sendi ng a

pre- defined burst indicating at | east one of a NACK
and a to the Node-B via a contention-based shared

channel ., (007414. The met hod of enbodj nent 3
the ﬁ@?@fr} %gﬁne la%‘é" ?é%in’bBF‘ tt @ EhtmoFﬁ%PrBrfE%dbaCk to the
dowihRQiHars® deivitd10 TRR WMMO@Q&@H&&E siEhars éd anl\mﬁaé’ed TTI
5] 5. The nmethod as in &V ne of enbodi nents 3-
for w%aaeﬂ ‘ﬂﬂaﬂ%nﬁ%rﬂfeo TRY 3P0-them ﬁeaeoéarséetlﬁgcs of

decoqﬁaga E0tdR8s oRPaRare Tade ragaeéa@simegwth@f déeotl L 58ERics to a
channel. fromthe Node-B 6. The method _as in any

pre-gdefines %waba]idn@ﬁtslssns"l%ﬁebsémﬁ pelevorkrU he WTRAL 160 Sends

feedBQélQiﬂth@ detodisy StaiohBY i WordehBal tle Q:‘%Eldmeébtﬁ&sﬂoﬂ&m
B and the WIRU transm ts the pre-defined

[0058hr st oﬁ%’ | ;?h?f VRIREE o1 QR dhppwetlediida ar dedertc couthfinspveral
ch&@mzullemi@d%ﬁ whidle! @¥h &l ahdekhnfed dhUGhe WTRU 100

[0077)7. The nethod as in any one of enbodinents 3-6,
trangpatse the tfggdback to that selected Node-B only. If the WTRU 100
performs soft combining of signals from a plurality of Node-Bs in an active set,
the WTRU 100 sends the feedback to the strongest Node-B in the active set.
[0060] The network may indicate desired transmission of the NACK on
a cell different from the one where the downlink shared service, (e.g., MBMS),
is received. The cell is indicated by the network.

[0061] The downlink shared service may be mapped to a code that will
be transmitted with the NACK. Alternatively WTRU connection ID may be
signaled. Alternatively, if using a PRACH for the feedback, the physical
channel access opportunities may be mapped to the downlink shared service.
The mapping may be indicated by the network. If 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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WRU sel ects a particular Node-B anong a plurality of
Node- Bs sendi ng the sanme downlink transm ssion, and
the WIRU sends the pre-defined burst only to the

sel ected Node-B. [0078] 8. The nethod as in any one of
enbodi nents 3-7, wherein the WIRU perforns soft

conbi ning of the downlink transm ssion received froma
plurality of Node-Bs in an active set, and transmits

t he pre defined burst to a Node-B having a strongest

i a th Bs in. the activ
modtf8h.. HRAIE Madk® SErdRtad, N Bicalt e fidiibriortty apd a low-
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a ata t |cator |n|cat|n e o0
stre g 0AY\ P SRARR é Qhadriturs spiplit ecrapsi%wncé@%
signbl.t The&ﬁi(.‘jh(ﬁahewei"a Qﬁefslﬂad ik Qg%:ﬁ&% l{&‘plf%eﬂté Iﬁd&h g@él# pHority
. ase a ower r rence. e netno (0]
bits WS Er il BOYERRCE LBR SERAGE T aiFARLTEPreseRts two low
priofig§ ﬂbnfsl. etgerdwithh@odEERpman Qlﬁailtﬁ lagle abEe g@ae&mé #HeOsikhB] as
an

ji.ned burst_ by one of T
16@%@ % users VRPHioy sienal @ ﬂarnealbfonéw@ap%ﬁpg signal as
quadi@tide phbisy shift kdyiagl(QASI) NCkxtrscts@ily tha gl lﬁ)@ﬁ)hﬁ&?lts
[006#@l | ue I %‘gcro;éed b%'kt hg}?é‘j ggwa I leL%d }mg[ gg?sz]ai[g’ néwngtgnQMg is

provided. From the network point of view, it would be unsatisfactory that all
WTRUs report their ACK or NACK feedback based on decoding of the high
priority stream only because it would lack information about the performance
of favorably located WTRUs. On the other hand, having all WTRUs providing
feedback based on decoding of all streams is also unsatisfactory because non-
favorably located WTRUSs would overload the P-RAFCH with NACK.

[0065] The network sets at least one CQI threshold to determine on
which stream each WTRU should provide feedback. The CQI threshold(s) is
signaled from .the network, (e.g., on the BCCH, dedicated control channel
(DCCH), or MBMS control channel (MCCH) for broadcast, multicast, or
unicast).

[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 CQI. 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 CQI

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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service transmtted to a plurality of WIRUs vi a HSDPA
[ 0084] 14. The net hod of enbodi nent 13 conprising a
WIRU receiving a signaling on an HS-SCCH from a Node-B
while the WIRUis in an RRC Cell FACH state. [0085]15.
The nmet hod of enbodi nent 14 conprising the WIRU
decodi ng a downlink transm ssion on an HS-PDSCH i f the
WIRU successfully decodes an identity of the WIRU on
the signaling on the HS-SCCH. [0086116. The nethod of

10061 now BobrHANet b B RsheL EeRt o6h PP ddtghithg WIRU

100 i otlalbwed ko Previdsifesibarky IRbraxaaiifle inl thié-dase ¢Hat there are

shared feedhack channel, transm ssion on the sha
onlys vy Btrer™Msy &Hﬁglpréﬁr&yt $fLeup Ry PERTIER St qugg@mng two CQI

threBHMd@Q (Righ X©Q1 tihFesiblaehalli RRSCQI {HRESHALY,- ai@%et if the
met hod of enbodi nent 16 wherein a transn1&yﬁomer

meagpeed Qi aberreHie bigh (R tareshold dhgaMid a}%mys report

feedSQé]@ bHIBYEH 3B %d?{t aa.r{c?l‘c&d' b%dﬂ?\éﬁfeaﬁﬁs arff tﬁi‘e%@é]é‘&ed CQl
channel from.the 18. The net hod as

is belay thechigh € éér?ﬁéwi% bllé af?ve \k}h% I (@R ghrepiroily the WTRU

100 &S&ﬁ irépsrtRedbad bh ehb rlﬁ%ﬁr@)ﬁoﬁ@’\@fregﬁ{ ohf}e If the measured
edgnment _on the shared_feedback channel fron1the

CQINB&PQI(BV éh%l low CQlrtdreshalds the WTRY L0k may Befgprayide fregback

at allf a received power on a reference channel fromthe
Node-B i s below a pre- deflned value 0089]19. The
[0068E¢ hod Hhe t¥pdmb 2Afmsry ghmrsn HamCRY thregholfke) pm time to

timeHSas¥dChh Q84 d icBadROMB! F@ﬂ‘iﬁﬁbnb@f&r el e AR éf'he Node-B
acknow edgenent. [Q090]20._A net hod f or supgortln
200 dpg tepther 6‘1"F'V6‘fesfléel%a e NﬂdeaB 200 may allocate more resources

to the downlink shared services and employ less aggressive MCS to encode the
streams, which allows more WTRUSs to enjoy high QoS. In case of high
contention between the downlink shared services and other services, the
Node-B 200 may use more aggressive MCS to transmit the streams thereby
reducing the amount of resources for the downlink shared services.

[0069] Alternatively, the multiple streams may be transmitted
separately in different time or using different codes. For instance, a high
priority stream may be transmitted with a less aggressive MCS while 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 streains. 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.
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downl i nk shared service transmtted to a plurality of
WRUs via a downlink shared channel. [0091]21. The
nmet hod of enbodi nent 20 conprising a Node-B sending a
downlink transm ssion to a plurality of WIRUs via a
downl i nk shared channel, the Node-B calibrating a
downlink transmt power on the downlink shared channel
so that the downlink transm ssion is transmtted to
the WIRUs with a high Iikelihood of success of being
recei ved. [0092]22. The nethod of enbodi nent 21 ,
[0028hpri sithg t he\odetl®d efeeribedient e2 desmprginguthe ¥ETRU
; I O r.e
senpB86 Ao AR Phrsliitioatl ) RABLRAL e EACR SA8H0001 to
thed¥ode-RAGK sacmhtenitigh-based By el fegilagkechnsheds
odi nrgnt 2 b0 4t - Lne £.St: .
[Oozﬁoy onc/% Wi t;'zl‘ﬁl%t%{1 'F?ﬂé%&i rgfnégﬁ}g?}ﬂg{:ebﬁog\d glg'ﬁg%%epnt%hgreé)pr%deﬁned
burthis ModerBy opoe vitiReut rEqeineg hoddkanoimiedgeentefroim the Node-
B. enbodi nents 22-23, wherein the Node-B increases a

‘transmt power for the downlink transm ssion based on
(00@5]pr edetier ni ek Mmetbed an intwry the olleddbodiments ek veherein a

NACK, and decr.eases .the tnransm. [. t he de- B.
trafisa pERer ECHIEER L RRe RN BRI Ml o 3 B
povaryofanefafeneaiochdnnelnfirem2heModerBer ei n the transmt
t}go%sgéjmo Qn#~I Iaﬁe i3 od%e%ﬁ%%‘ wherein the
o) of enbodl nent s

wer is, dec S
[00 096] 2%.’ Th;el%%e%% as I'n ahy one

WTR2J 26ceivdreariabsolute transmit power for the pre-defined burst from the
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.
[0077] 7. The method as in any one of embodiments 3-6, 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.
[0078] 8. The method as in any one of embodiments 3-7, wherein the
WTRU performs soft combining of the downlink transmission received from a
- plurality of Node-Bs in an active set, and transmits the pre-defined burst to a
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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the Node-B adjusts an MCS based on the feedback from
WRUs. [0097]27. The nethod as in any one of

enbodi ments 22-26, further conprising the Node-B
transmtting a special downlink transm ssion including
an error to the WIRUs. [0098] 28. The net hod of

enbodi ment 27 conprising the Node-B counting the
nunber of WIRUs based on feedback sent in response to
t he special downlink transm ssion. [0099]29. The

nmet hod as in_any one of enbodinments 21-28, wherein the

[(008dde- B L&t r afBei methed ofombodimenty ddhivehgrgin ey data type
inditB®rNYAP dataf sdRCEdf Fm%ﬁ?eleﬁg eﬂi%.{)ged into the pre-

predeterm ned threshold. [00100] 30. nethod as in
defipegd burst kof orgploPME DM, 1a1OFDijher ei n t he Node- B

[0og:48 Il ect $2.CQ ’fhé TREEH, Heas%¥ %Ylgrof.%%odi% (igi— ,'wherein

selects a m nimum over 1this tine period, an
if ondy lthel NAGKdEs gant & higheat €QIdiabge isocariiedniynthredatadfield.

[00dx701011 4. The gliiadegi s%xgiﬁﬂgi fRAbadd f\‘)@leaf ;(iolra%%lvﬂ%shared

Node-B ignores a statisti excepti ona
- serweetTaseinetted be attluralityl o WIBY's via HSDPA.

[0084] 14. The method of embodiment 13 comprising a WTRU
receiving a signaling on an HS-SCCH from a Node-B while the WTRU is in an
RRC Cell_ FACH state. .

[0085] 15. The method of embodiment 14 comprising the WTRU
decoding a downlink transmission on an HS-PDSCH if the WTRU successfully
decodes an identity of the WTRU on the signaling on the HS-SCCH.

[0086] 16. The method of embodiment 15 comprising the WTRU
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. '

{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 channel 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 WTRUSs via a downlink

shared channel.
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[00102] 32. The nmethod as in any one of enbodi nents
21-29, wherein the Node-B collects CQs fromthe WRUs
over sone tine period, selects a subset of CQs,
conmputes an average of CQs in the subset, and
schedul es a data rate based on the average. [00103] 33.
The nmet hod of enbodi nent 20 conprising a Node-B
sending a downlink transm ssion for a downlink shared
service to a plurality of WIRUs via a downlink shared

annel .. the,downl ink transm ssion including at |east
10090 o 251 ifnemeliieh o Rt ey nEOPpPEEEYE ey Node-B
sendifi Y dawdilidke tRHsMeS080td RapliaWiRYf WIRGs 8481 Mownlink

si.gnal ality decodes all the data_streans while a .
SthFé@‘ ’nbhea)f\f‘%ﬂﬁ'gi GHhratiog) 2 (dpvenlinje dsanesy power apy the
dowslihR shhf&PEFanddl b0hlad4he Hoo IR OnRinisHABAGE M smited to

rising the Node-B sending at_ | east one

the Wi prieh # &gy loolppesd of siprepes of Reins rovERedreasur es a

[009€Q on ddhe rafeiNEthodowhdntodifiRine D B SiRNpALe the Node-B
determ nes which data stream each WIRU shoul d provi de

receing Bakde-trftd brrstias taefbad &xme the NFRUre vire astansention-
base®Qhare@04Labadk chaanBE! fiRd r@fanack oﬂl!d'i"@.iﬁnglfa‘%ofga&rsi YdYf a

a WIRU receiving a downlink transm ssion for
NACKaAtiakQ&har ed service froma Node-B via a downlink

[009shar ed 2ghandle, niditBod OYNEibldidh&hts P2S YHRRein ¢he! ARt edined

| east two data streans, each data stream bein
burstissend iy Qe i ithantiregpising R@S‘%OWMge@WF(EUOWaﬁherﬁode-
B. a high signal quality is able to decode all the data

streans while a WIRU having a | ow signal qualitéis )
[0094)h) & t g4decdde method Anin A0y enet of epPedimentsiRds)] wherein

the Nbde-Beiepshs0b £HRAHIE Pows? HPARE IRl ralfiBYssion based
receiving . CQ thresholds fromthe Node-B. [00107] 37.

on arEefgleRBngt RRSHUPmaer3sdheomtndest npecerersWPRIVACK, and
decrd#8as tid Hnanfibowr WhRn tBealyRABIRIM IHoB keldidd S 0l IPACK.

{0095] 25. The method as in any one of embodiments 22-24, 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 WTRUSs.

[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 WTRUs.

[0098] 28. The method of embodiment 27 comprising the Node-B
counting the number of WIT'RUs 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 WTRUSs exceeds a predetermined threshold.

{00100} 30. The method as in any one of embodiments 21-29, wherein
the Node-B collects CQIs from the WI'RUs over some time period, selects a
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[00108] 38. The nethod of enbodi ment 37 conprising the
W'RU determ ni ng which data streamthe WIRU shoul d
provi de feedback to the Node-B by conparing the
measured CQ with the CQ thresholds. 100109]39. The
met hod of enbodi nent 38 conprising the WIRU sendi ng
feedback for the determ ned data streamto the Node-B.

[00110] 40. A WIRU for providing feedback for a
downl i nk shared servi ce transm' tted via a dovvnl [ nk

minfHakLe %G? VM ethis 1004 ragl?:%‘i\g ﬁul%f 8e e accordlng to

conprisfng a recerve
the minmgwins€dn for a dovvnl | nk shared service from a

0010 ok SRR o B PRET S e oo mores
a statas:tmanygexchpmdmm 10w OQIaWﬁHh%éleQﬁntg[tQ@]rﬁ{ﬂtltﬂﬁameI

U f t. 4 risin ransmtter for .
o018l ﬁg rEheimathed a8 1RcARY ABS eitewdamepésdgﬂ- ~28h avharein
the HoHAEK cahdcta Qs FHon ke NVCI‘QHE’B Yvar Soentist L}a&ao@a&aécts a

44 The V\7I'R
oo BB S SRR h el PR Sl a2k shedies o

data rate based on the average.
(00103] 33. The method of embodiment 20 comprising a Node-B

sending a downlink transmission for a downlink shared service to a plurality
of WTRUs .via a downlink shared channel, the downlink transmission
including at least two data streams, each data stream being proceséed using a
different MCS so that a WTRU having a high signal quality decodes all the
data streams while a WIRU having a low signal quality decodes less than all
data streams.

[00104] 34. The Iﬁethbd of embodiment 33 comprising the Node-B
sending at least one CQI threshold to 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 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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sends the pre-defined burst only once w thout
requiring an acknow edgenent from the Node-B.

[00115] 45. The WIRU as in any one of embodi nents
43-44, wherein a transmt power for the pre-defined
burst is determ ned based on a received power of a
reference channel fromthe Node-B. [00116] 46. The WRU

as in any one of enbodinents 43-45, wherein the
pre-defned burst is sent at an absolute transmt power

oR$t r ucggd - if a rgceived, power o
[OOInger en%g' cﬁg}rl]%]g? eFEr)(gﬁ]OE hg&hé%le@%mf sae{)e‘ﬁogw ing the’ WIRU
detepmaning which dalta estrgz00 1the] WIRUhshWIRUpA&/idé fédsiba@Reto the

f ' - in.i.f..a rticula Node-_B

Nodp s B BOMEERE M allenr b TQH it i BB Rt cendi ng

[00108k san?O.doViFtké nletlrodn ofii exabodimérite 380 aaﬁl@sush? t%%nWI‘RU
e- b.

d - i ned t.only to.,the selected No
sondhfie (LB A LR O Qo et BEDERE, ®
[0012Q) 47, 4lher A (WITRL doe qﬂeﬁ(ﬁﬂélt fe@aFQétm &Br }*Eﬁ;ﬁé"%@" iQ%ared
urality o -

Semg%%g%%‘@i%%]e .%eagnélv\és'ﬁ@'{‘{sggﬁ%qr&?me% ransmts the

{001}tle- def4Ined THeUMETRUO oA ebiiibdilBeR8 V40" Qo psh 9P € Bdceiver for
receiwgldowmﬂﬁ{ Erlgx%srlél.lbgs%nB ?orI z? dgpv%h%ﬁg é}}/ﬁegestei'vice from a Node-
B via a downlink shared channel.

[00112] 42. The WTRU of embodiment 41 comprising a decoder for
- decoding the downlink transmission.

[00113] 43. The WTRU of embodiment 42 comprising a transmitter for
sending a pre-defined burst indicating at least one of a NACK and a CQI to
the Node-B via a contention-based shared feedback channel. '
[00114] 44. The WTRU of embodiment 43 wherein the transmitter
sends the pre-defined burst only once without requiring an acknowledgement
from the Node-B.

(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

-22-



[00119]49. The WIRU as in any one of enbodi ments
43-48, wherein the transmtter sends the pre-defined
burst only if mout of n successive transm ssions have
failed. [00120] 50. The WIRU as in any one of

enbodi ments 43-49, wherein the pre-defined burst

i ncludes a data type indicator for indicating one of
NACK only, CQ only and NACK+CQ . [00121]51. The WRU

as in any one of enbodi nents 43-50, wherein the
e]d for carry

of NYde:- ﬁ@thnﬁg c#wl%t étn%nﬂdﬁ?e gﬁ %a%%}; eEa ApsHts the pre %eﬁned

bits an Tet ERce

| NoiderB plaarieg andrqugest sigeidaenees thed 3dd)BL in The active
t MWRU of enbodi nent 51 wherein the data type indicator,
°e the data field and the reference field are mapped into

[00188k pr etdf | Bk FUTRU hy inrmyodnd @Melﬂ-@ﬂmﬁﬂgs EBM8, wherein
enbodi nent s

the %‘%Q%gtﬂése?eel}% MRU a)fieﬁﬁ‘ég '@%nle%‘%é’e#i m guhjefhe stucosive

trangmisséonshaer foiled. by the data field. [00ﬁ24] 34 A V\]’ZU
sSnarea servic
00881 2 ! PRy o SR AlE 4. Wheren

transmtte
the prodeBhed burke ﬁMllakieﬁ)fa i dty PN indifato? | £idMhtthg one of

NACKEEELY B Ay and NACK+CQL.

[00121] 51. The WTRU as in any one of embodiments 43-50, wherein
the pre-defined burst includes a data field for carrying CQI bits and a
reference field for carrying a modulation phase and power reference.

[00122} 52. The WTRU of embodiment 51 wherein the data type
indicator, the data field and the reference field are mapped into the pre-
defined burst by one of TDM, CDM, and FDM.

[00123) 53. The WTRU as in any one of embodiments 51-52, wherein if
only the NACK is sent, a highest CQI value is carried by the data field.
[00124] 54, A WTRU for providing feedback for a downlink shared
service transmitted to a plurality of WTRUs via HSDPA.

[00125] 55. 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 WIRU 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.
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receiving signals. [00126]56. The WIRU of enbodi nent
55 conprising a decoder for decoding a signal on an
HS- SCCH while the WIRU is in an RRC Cel | _FACH state,
and for decoding a downlink transm ssion on an

HS-PDSCH i f the WIRU successfully decodes an identity
of the WIRU on the signal on the HSSCCH [00127]57.

. . : f or
The WIRU of enbodi ment 56 conprising a transmtter
sendi ng an acknow edgenent to the Node-B based on the

[00188k0di rE8. of THhe WORY bf kil RRSELE FORnLr&irla it, power
ont n??g - based shared feedbagb 2%ann§+,f&r§ﬁ§ﬁf§§18ﬂ
for 42 ekpowedementoen Bhe lehaned frsdback chhnnsi gndétergiged based
3 - ' i m [ hi p.
Fo@VELPEbNGNA BefeRedd Al bEL Riaons!
ona Oi28] 58. The V\7I'RUe of ‘e 504 mag'il %7 \ﬁﬁig:% n a .
[Oon%ﬁgans niPP- podidte WFRUhes i lanywinedgfrembodimehes SMBgdvherem
i i \ celve
the tr@eSRREdr SRRNGle Faflg £l egbsboﬁﬁqug%gtgrt %)ower 1nstructed
power of a reference channe ro - B.
by th[adﬁq%?gzg),lyiﬁ@ regeRvedipowar any wefierente e IN®RHSthe Node-B
. ; i transmtter sends the feedback at
18 bel%%’é re-ﬁ@ﬁﬁ@a Q'ah;@ . h l\bde' B
an absolute transmt power instructed by the
(001303 y i $0a rEbeiWERPawein any aneaffosrabe@intdiaR 159 ' @Rkrein
the Hhsclag @éﬁiésspmlep%rﬁr&rﬁgr%e{&]&g fo\é-atlhléeéqk.nowledgement.
[00131] 61. A Node-B for supporting transmission of feedback for a
downlink shared service transmitted to a plurality of WTRUs via a downlink
shared channel.
[00132] 62. The Node-B of embodiment 61 comprising a transmitter
for sending a downlink transmission for a downlink shared service to a
plurality of WTRUs via a downlink shared channel.
[00133] 63. The Node-B of embodiment 62 comprising a transmit
power and 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.
[00134] 64. The Node-B of embodiment 63 comprising a receiver for
receiving a pre-defined burst as feedback from the WTRUSs via a contention-
based shared feedback channel, the feedback indicating at least one of a
NACK and a CQI.
[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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[00130] 60. The '"WRU as in any one of enbodi nents
57-59, wherein the HS-SCCH carries power control
i nformation for the acknow edgenent. [00131]61. A
Node- B for supporting transm ssion of feedback for a
downl i nk shared service transmtted to a plurality of
WRUs via a downlink shared channel. [00132] 62. The
Node- B of enbodi ment 61 conprising a transmitter for
sending a downlink transm ssion for a downlink shared
(001891 vi ce67.0 arké WaHd-BYaLin %ﬁ%evdfae%b%&\rw N n@fsgg wgerem
channe [00133] 63. The Node-B
the ?C'S‘Hﬁﬂ“‘g??]‘@e’é\lst degrensed brspdromtie IMQSben of NAACKi t for
[00188Nt r 0l §g.Ng Phe NERRLB emkgnﬁa?ggg Hrn ansm ﬁa&t‘ﬁéemm

MCS the down
the fggbd%ﬁ%]mr BB RB G obaned cor trestbdibank froud fie WARY:S.

(001881 h a dy gh KRl Q(ﬁ)%sﬁfne oglﬁﬁz)ﬁ?f b%@%ﬁ&egg:ﬁ\?egvherem

134] 64. The NO
the "E"ggég‘& PT ipronfdgared by transmeit daeﬂowaﬁnkunahsﬂﬁssi@zedbaﬁlﬂmg

| sed shar e
o AR pPRLETY M Bl IR
on feﬁ@@@%wtan@;@ponse to the downlink transmission including the error.

[00140] 70. The Node-B as in any one of embodiments 64-69, wherein
the transmitter is configured to retransmit the downlink transmission only if
the number of NACKs from the WTRUSs exceeds a predetermined threshold.
[00141] 71. The Node-B of embodiment 61 comprising a transmitter
configured to send a downlink transmission for a downlink shared service to a
plurality of WTRUs via a downlink shared channel, the downlink
transmission including at least two data streams, the transmitter also
configured to send CQI thresholds to the WTRUs.

[00142] 72.  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 WTRUSs, 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 CQI
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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[00135] 65. The Node-B of enbodi nent 64 wherein the
pre-defined burst is sent only once w thout requiring
an acknow edgenent fromthe Node-B. [00136] 66. The
Node-B as in any one of embodi ments 64-65, wherein the
transmtter increases a transmt power for the
downl i nk transm ssi on based on a predeterm ned
function when a NACK is received, and decreases the
transmt power when no NACK is received. 100137167.

(001858 Nod®5B aFhé WATRU 06 efboRiTRegi %ng&nglfi_ﬁlgl%’] Eﬁggé;o%‘g? for

I s, decreased based on

de°°h§§§<gﬁg?‘%{ﬁn‘f§%ﬁqg\§g%sﬁme%vﬁ§mw hawmingpachigh signal quality

i ite R r§i ] i r_adj usts an.
bemgrﬁmggse% g%@té Eg%e%aﬁk%%%%ﬂggmﬁﬁ h[adbél%ﬁ] Ié@’_ _518’131
qualyy beipg able taideqeda dessorhancall datodirremss 63- 63, V\11§r EI n

t it ' figu to tran t a downlin
OO st ot o unrer) bBUEBbobfabh? 8! Lcobutritne, = car
meagye Gt edpit o fepugenetsdinginheCQf WiRWhebasegdved downlink

tranfi@edhback sent in response to the downlink transm ssion
rami cluding the error. [00140] 70. The Node-B as in any

[0014fle of % nboéﬁh?vel‘ﬁfémf_@gql;qdmeet ﬁﬁdomﬂsiﬁi@ﬁ;—b_ﬁgm'ﬁﬁer for
oS LR R AT IR o
Nodepﬁéé'etfcgpmxﬂ'g@ the measyred CQI with the CQI thresholds and sending
feedback for the determined data stream to the Node-B.

[00148] Although . the features and elements are described in the
preferred embodiments in particular combinations, each feature or element
can be used alone without the other features and elements of the preferred
embodiments or in various combinations with or without other features and
elements. The methods or flow charts provided in the present invention may
be implemented in a computer program, software, 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 intem.al 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 microcontroller,
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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[00141] 71. The Node-B of enbodi nent 61 conprising a

transmtter configured to send a downlink transm ssion

for a downlink shared service to a plurality of WRUs

via a downlink shared channel, the downlink

transm ssion including at | east two data streans, the

transmtter also configured to send CQ thresholds to

the WIRUs. [00142]72. The Node-B of enbodi ment 71

conpri sing an encoder for encoding the data streans,
wm%@chbdaﬁu apstﬁmh bei agsqz:rilmﬁss_@rﬂ}ulséom@v?-_edirﬁa rsﬁt a3 to
impl&RehPalrad; avi a hi signal quality decodes .
m? S t%’erag‘éﬂ a egfl Fes nspx%ﬁﬁf?lé’g’éf(\m‘%@ R PiEeless aansogtrgceive
unit qgﬁmw, teen ?hqs;ﬂ%megt t(hm),7 gbfmiiﬁﬂ,_a babé eRaEok 094413 1f3§twork

I\%@~ of enbodi nent conprjsing a receiver for

°°nf‘r}e§‘éi Vi p‘gﬁf S8EdBRY kg?%ﬂthR ,hemg?‘&lh waxhberRepd in
conjunstisuredhanthhlesnithpRni @t d if th4AWrk Ha d/é28bHW 85, Qch as
a carith deb gL nes which %ata stream each WIRU should™

DT ovide FeSaPEER Baduly: “?’ﬁgpme»t%?l&qméqne, a vibration

devicp 00 snddlet, aThizrdjiRde0t teldhasibAR M ns8ive? P hhpll Gred headset,

ceiver,for receiving a downlink transm ssion for a
?kf’ﬁ’o% 1 ABLRkh SBGHEe afteasgncy mRedwates (FM) wadiseunit, a
hqmd\msgtal diglagotbbDNLHRIS insts| 4 drfehiddiih Bnit 675" diode

dat a strea .egc ata stream bej ng processe
(?LEPSQ?%Igg %yd?lﬂteragﬁ{glg&“usfcoﬁﬁalﬂ 78 ez PRgrop video game
playeenhodilepnn litebstpbicsvseg, andRe A8 WitdlesLtRAl AGed
WLAYY) lo%im( transm ssion, a WIRU havi ng; aehi gh si gﬁa:}%twork
qgual' yebei ng able to decode all the data streans.
whil e a WIRU tavi ng a | ow*si gnal quality being able to
decode |l ess than all data streans. [00146] 76. The WRU

of enbodi ment 75 conprising a CQ
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measurenent unit for generating a CQ on the received
downl ink transm ssion. [00147]77. The WRU of

enbodi ment 76 conprising a transmtter for

determ ning which data streamthe WIRU shoul d provi de

f eedback to the Node-B ring the neasured CQ
with the CQ threshol dsb(g%ﬂg%ﬁdi ng .feedback for the

Whatd:‘r%tcﬁi%éhe%!dat a streamto the Node-B. [00148] Al t hough
the features and elenents are described in the .
pief er Aethettibddforesdrsding feadbackilfar a dewinlink eharedssivice

feature or elenent can be used al one w t hout t r
transmeiftedr 6@ %dﬂuéﬁlléﬂeﬁgé"%ﬂe%ér%w rfe@aw@rrsamsnﬁﬁ’@@@, the
thiﬁ various conbinations with or w thout other features

methgp §ORPIHEAES. The net hods or flow charts provided in
t HeVPIREe Récelivivignh | dswikyk bgahsmlisientfed the downlipkt erared

program software, or fi-rmware tangi bly enbodied in a
servicofrput eNodmBavbha downligh shagedghaspelxecution by a

e SRR B e PP g R e BB RIER e a v Bad onl y
TeRO WTRB@Qn%(ﬂnT B50i RE 5D TRIAAY atddAMslotR and

regi ster, cache renory, Sem conductor nenory devices,
mebe VTR Hedemdingch ase-defipedaphysical diayks bamst indicating a

T S S TR 468 ATRRR 3 B St
physdI ;HS LPYRS) dh%@&ﬂf&ék%h%ﬁhb? o QCESR@kdN ThhAtdRe Q¥wnlink
1Ay ‘BY Al e, 0T Rerar pur posé processor, a speci al

trandisBRReisHIGREeasfully decodwdt | onal processor, a digital
signal processor (DSP), a plurality of
M Cropr ocessors, one Or nNDre m Croprocessors in

associ gt,ion wt P core, a.co I .
mer ocaner artepd Shperead: SheBBCMd By ilensRd, physical layer
bursts St lohly %%EWith&h@féh[lﬁfi%@rmalbﬂl@w@ﬂfg@m@m&Y@m the Node-
(FPGAs) circuits, any other type of integrated circuit
B. (1C, and/or a state nmachine. [00150] A processor in
association wth software may be used to inplenent a
radi o frequency transceiver for use in a wreless
tr3§1n_smvlllher gl‘f&'h\ﬁﬂ bl M Riherdineh aHLRIE PowleYor the pre-
term nal, base station, radio network controller
defineBNGhysiedl daperhbatstciznpeteeminddebasERbmesy rbeciveddower of a
conjunction with madyl es, inplenmented in hardware
refergney eharngliffpmethesiNede®s a camera, a video camera
nodul e, a vi deophone, a speakerphone, a vibration
devi ce, a speaker, a m crophone, a television |
t ranscefe metholasfddain ce wiradisethe VEBYboacadvesnan absolute

Bl uet oot hgr) nodul e, a frequ_encyi nodul ated (FM radiaq
transmitt power for the pre-defined physical layer burst from the Node-B and

the WTRU transmits the pre-defined physical layer burst on a condition that 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
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liquid crystal display (LCD) display unit, an organic
light-emtting diode (OLED) display unit, a digital
nmusi ¢ player, a nedia player, a video gane pl ayer
nodul e, an Internet browser, and/or any wirel ess |oca

e RO R T e, LB e

to thdevpbteakNsl@B2d service transmitted to a plurality of
wireless transmt/receive units (WRUs), the nethod

conpri si ng: a WIRU recei ving a downl i nk
transnssion for, the downljnk.shared, sery froma
NBde- B i*a n&ett!i’&%lof nEPaéWariedv_vbﬁ_ﬁ‘ﬂHel%,het mﬁ‘ﬁh})errporms soft
combﬂﬁflgddf%et &@Nﬂfgﬁﬂlﬂrgﬁsﬁﬁs@ﬁbﬁ{'&' Sifay fidie avmﬂila!li@ﬁ 2 'N¥de-Bs
sel écting a code and an access slot; and the WIRU
in anS@tiiengtpand eraedmitecthp pret dedinddapykysitalr layer barstatd adNode-
a negative acknow edgenent (NACK) .to the Node-B via a
B haisgtaestrppgesssignalmang she 7 Bs ya the acaxe sak k

channel on a condition that the downlink transm ssion
is not successfully decoded. 2. The net hod of

clzai m Thehaeeidd bhelaphet eefdreRd tRh VETRY séddethdyrsdefined
is sent only once w thout requiring an acknow edgenent

physitablaytenebwisti @nBa conditio thahen reexthefon slucedssive transmissions

rein a transmt power for the predefined physical
have%}ieéf burst is determ ned based on a received power of

a reference channel fromthe Node-B.

8. The method of claim 1 wherein the pre-defined physical layer
burst includes at least one of a data type indicator for indicating one of NACK
only, channel quality indicator (CQID) only and NACK+CQI, a data field for
carrying CQI bits, and a reference field for carrying a modulation phase and

power reference.

9. The method of claim 8 wherein the data type indicator, the data
field and the reference field are mapped into the pre-defined physical layer
burst by one of time division multiplexing (TDM), code division multiplexing

(CDM), and frequency division multiplexing (FDM).

10. The method of claim 8 wherein on a condition that 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:
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4. The nmethod of claim1l wherein the WIRU recei ves an
absolute transmt power for the pre-defined physical

| ayer burst fromthe Node-B and the WIRU transnits the
pre-defined physical |ayer burst on a condition that a

r eqel ower on a referenc | o f

& IRTS O IneA, Aeban gl pics 1R gL giTA VoutRfittinnel
(HS- S@@I{Wf}orﬂhﬁrﬁbﬂeiﬁ‘%wg%v% WIRE & B rs@oafeddodes Bontrol

anong a plurality of Node-Bs sending the sanme downli nk
CRRC)CaHsEAﬁEﬁeaneand t he VWRU sends the pre-defined

phyS|caI yer, burs to the,.sel ected

ot herWél‘RHt dRE & SWRHDKHERRIRiSHN WF&J}'S@?{SBF% physical
downﬁsﬁt sﬁQP%bdu qaq,tn%f ﬁgblgs;sgg)n% t TANHREbAN thEC eaélxéedvmu

roma In an active set,

succesdfall§ mléc%dbﬁ &P ﬁ@eﬂ@lfy 0£dhp NWSIRE! ot ethers1§nahhgtm dhe HS-
Node- B havi ng a strongest signal anong the Node-Bs in

SCCHirendhct i ve set. 7 The method of claim1
RU d I
L RS RSB 5] B

decodﬁxﬁ%%? %é%ﬁ&ﬂlﬂ?%?aﬁﬁhis%%n via a corfentiBf-HEeAhWical layer

ereln the pre-defined physical |ayer burst
sharednfebdbiack ehaheelstramanisbion cathe tphysidaldayer shafeg feedback

cham(eg_;qla)n%onif Y gﬁgno E&+% oq’zfydlé{%agéﬁg[ dﬂﬁgh{ég?lrgdxﬁéaé%%mg

Ni s, and a reference field for carrying a nodul ation
relat18h sg' and power reference. 9. The net hod of

claim8 wherein the data type indicator, the data

field and the reference field are rrapped into the

pt2- deThecmeshod efiiclainy e}l bwhereipy aofeansmiti pgwer for the

ackn q%zsl{}\élfiSI 021%”“' tk{e&)ﬁgsm%ln]%;%gﬁgoég% g:bélclg :cgﬁnnel is determined
basem E'rﬁb@l}ébﬂ' %o(nFel?Mf a reference $RanABEfroBi fladNefead.ai m 8

wherein on condition that only the NACK is sent, a
hi ghest CQ vaI ue is carried by the data field.

e B e 2 T O s
trans%gg‘gé?ey leb £k %ﬂg%g%eﬁg WHRYS) %H@ dﬁ‘léﬂ@ﬂ Bpef ghgfé’&"féeﬁback

access The et onpri si ng:
chaniWiRrbimetdri Nodg- Bia&idgmal Wﬁdﬂdrtrand;m@is ﬁmemkrshdedgment on a

control channel (HS-S m a No |Ie&"§ V\g%
condltlgn. thag aar@p@vpésmmreoemre TeNERE a@ﬁl ¢ Node B is
bel he Rﬁ? 1|J.ng a downlink transm ssion on a high
eow ’bg&ldﬁ &SP Y%ownl i nk shared channel (HS-PDSCH) on a

condi tion that the WIRU successful ly decodes an

identity of the WIRU on the signaling_on the HSSCCH,
ahd. The method of claim 11 wherein the HS-SCCH carries power

control information for the acknowledgement.

15. A wireless transmit/receive unit (WTRU) for providing feedback
for a downlink shared service transmitted via a downlink shared channel, the
WTRU comprising:

a receiver for receiving a downlink transmission for a downlink shared

service from a Node-B via a downlink shared channel;
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the WIRU sendi ng an acknow edgenent to the Node-B
based on the decodi ng of the downlink transm ssion via
a contention-based physical |ayer shared feedback
channel , transm ssion on t he physical | ayer shared

f egdback «channel. t h

3 Yl t%fa %O(ilf’%iqgﬁ EI onsdnr{égmg&otﬂ in 2 Th
”Ettlfﬁﬂsﬁfittﬁf oM r%%d‘@ﬁﬁ&eééleétlﬁg N ote Pedvain faeceddslot and
acknow edgnent on the physical | ayer shared feedback

sendmgarmelpnesd&fateei miphydidads ddyen d)&reterlnéwaéMr aof nggative

S s SRR R 190 H il o
sharea%gﬁyfsﬁ% %ﬂaﬁﬁiﬂ] n rﬁegﬁpnﬁ% g% }ﬁégﬁﬁg'ﬂl r 4ds tﬂﬁnﬁé‘siBﬂeis not

Sica ayer sha e Node-B
succeﬁmllyflﬁcww transmts the acknow edgnent on a
condition that a received power on a reference channel
fronrthe Node-B i s bel ow a pre defi ned val ue.

e TR ol SR AT e e LU RRE e

deﬁné@phﬁsfé’hl’ fv%§9011r%96ﬁl§} bﬁéeeﬁ@th(ﬁlt%hhuﬁﬁ@ R aélﬁiowledgement
provi di ng for a downlink shared service

from theaNedetB.ed via a downl i nk shared channel, the WIRU
conpri si ng: a receiver for receiving a downl i nk
transm ssi on for a downlink shared service froma
Npgle- BI‘KE &lﬁEm Tgrﬁﬁefeliﬁné‘Qk‘ansﬁltdﬁﬁﬁg?rfof Qhe pre-
decodrng domn transm ssi on;
definéd Ph3Ridal elﬁyéﬂrbdraﬂd@rdeyefmimi bagedi omoderemedvmh power of a
access slot and sending a pre-defined physical |ayer
referanceshanngl tom Hoe NadegBt i ve acknow edgenment (NACK) to
t he Node-B via a contention-based physical |ayer
shared feedback channel on a condition that the
dognl i Thet WA 66 cRim $5 "'Whefdiacess bué-dgfided oslegkical layer
16. The WIRU of claim 15 wherein the transmtter. sends
burstt isesqntea finnebisqihtes itvansmhidyeeweuirgtroglieyd byidbevNeredt on a

w ed
cont T 5 95 TR R, RalEE R Mg ® i
béb“;g§ L'eaabineduphysi cal layer burst is deternined

d on a recelved power of a reference channel from
t he Node- B. 18. The WIRU of claim 15 wherein

58P SV Bl HE Sl S SR Byt
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downli®k thaasWiRliboaf tké aranskbitedresends ohe @ré%ﬁlﬂed@hj?éleﬂ yer
particul ar Node- B has been sel ect ed anmong a plurality

burstafnljsdsheseleetri Ngdetle same downlink transmission, the
transmtter sends the pre-defined physical |ayer burst
only to the sel ected Node-B.

20. The WTRU of claim 15 wherein the decoder soft combines the
downlink transmission received from a plurality of Node-Bs in an active set,
and the transmitter transmits the pre-defined physical layer burst to a Node-

B having a strongest signal among the Node-Bs in the active set.
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20. The WIRU of claim 15 wherein the decoder soft
combi nes the downlink transm ssion received froma
plurality of Node-Bs in an active set, and the
transmtter transmts the pre-defined physical |ayer

byr st - Vi Ngra ron t, Sl t .

e pRer RO R0y WRLSRR' ypudiieelyiids; R pre
deﬁnga ai)l'i@rs]iéal"\'ﬂ!&j'r@ﬂ rbdrB? dd A Se¥ndigon SEKtS h heudreFdal sedkssive

physical |ayer burst on a condition that mout of n
transmissions ihagetfadadni ssi ons have fail ed. 22. The

WRU of claim 15 wherein the pre-defined physical

| ayer burst includes a data type indicator for

i( ?:% ;:agws“gpr@p&% G 9Bl x»he‘f&inﬂ?é oY é"%ie'ﬁtdéd' ?Hy&@amayer

claim
burstZiaciitiised datdh eypdé éndiehiorefdr ph;lmad:nig by ef NQMEKt only, channel

includes z% (&sa ield for carr ing CQ bits and a
qualitpindiestos (CQY gnlnand NAGKHCQl.nodul ati on phase and

power reference. 24 The WRU of claim 22
wherein the data type indicator, the data field and

t bg. r eMBeWCER D of dlAahe zzamdemnu@e tore- dufﬂredef)hy@dal layer
burst by one of tine division multiplexing (TDM, code

burstdindladem andata fiddi fog cgaammng AR bitsqandcy wefenesicerfield for

W'RU of cl 22
carryjpgs pah T P RAe 2 PPWEE TR TN the. NACK i & aent - a

hi ghest CQ value is carried by the data field.
26. A wireless transmt/receive unit (WRU) for
pRdyi diThg WERDasflcldim 22 whmrdihrﬂhesdataetdzpseindiiaa@or the data

field gaienie S&ﬁs& Rl xS manbeRAnto (e NPrAS LSATh PREFRY oge of
time d(g Hidg rmfu?ﬁ f[‘é q;ﬂg\/lz gﬁ@é Sdivi 10 %lﬁgfé%jﬁ I@M) and

Ing a S spee ared ontr

freqlﬁh@ﬁﬂ@hs{olr&ﬁmbﬂex\i\ﬂ I(EDMl)e V\7I'RU |s in a radio
resource control (RRC) Cell FACH state, and for
decodi ng a downl i nk transm ssion on a hi gh speed

p%ﬁz: f mtll[f oy %r ed egreelfl e@gggp%oqg r%ﬁat only the

NACKdi%rh‘éhWa aighdye ORVaRR fsft@rﬁbarb@zl tlférddtﬁeﬁé‘l@ SCCH, and

a transmtter for “sendi ng an acknow edgenent to the
Node- B based on the decoding of the downlink

' t ent bas
SRAr od K SuBlesk LeRBARB toop i EnaRa Sl B Clriof MEoBRyGE dagdback
for al}_‘g@aﬁg asrh%‘}e& es%g?ﬁx ghanRbd %da %)ﬁ‘@raslitgn@ WIEROR Vilehigh

havi timng rel ationsh
speed downlink packet access (HSDPA) the WTRU comprising:

Ne:0)

a receiver for receiving signals;

a decoder for decoding a signal on a high speed shared control channel
(HS-SCCH) while the WTRU is in a radio resource control (RRC) Cell_ FACH
state, and for decoding a downlink transmission on a high speed physical
downlink shared channel (HS-PDSCH) on a condition that the WTRU
successfully decodes an identity of the WTRU on the signal on the HS-SCCH;

and

39"



27. The WIRU of claim 26 wherein a transmt power for
t he acknowl edgnent on the physical |ayer shared

f eedback channel is determ ned based on a received
povver of a reference channel fromthe Node-B.

3.1 dRE VIRV GLRALE B MREEG1dN GRS i AHH NofE- B 83484 on

ran power 1 ns ruct e

the (féﬁodl‘i‘l% dP4Re Bi&onﬁnﬁoﬁﬂh*shﬁé‘mbﬁahaaar&ﬁﬁéﬁﬁdnﬂfa\é@d shysical
a reference channel fromthe Node-B is bel ow a

layerpsleadf feveiibackl clannel, tranggissive onr ke gthysiedlnlaygr shared
wh : )
feedb]aglg A tlg SCCH Y Erggl %?1 oew?-fS'g%flollla\Lirﬁfgog qxliygeldo Eming

relationship.

27. The WTRU of claim 26 wherein a transmit power for the

acknowledgment on the physical layer shared feedback channel is determined

based on a received power of a reference channel from the Node-B.

28. The WTRU of claim 26 wherein the transmitter sends the
feedback at an absolute transmit power instructed by the Node'B on a
condition that a received power on a reference channel from the Node'B is

below a pre-defined value.

29. The WTRU of claim 26 wherein the HS-SCCH carries power

control information for the acknowledgement.
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