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[ 0015] Therefore, it would be desirable to provide a
nmet hod and apparatus for providing CQ information via
a shared channel in a Cell FACH state. 10016] SUVWARY
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[0014] IfHSDPA is to be used in a Cell_FACH state, the main problemis a
lack of dedicated uplink channel to transmit the CQI and ACK/NACK
information. Without the CQI and ACK/NACK information, the advantages of
HSDPA are significantly reduced. 3GPP Release 6 specifications do not provide
support for optimal MCS selection and scheduling for the HS-DSCH in a
Cell_FACH state.

[0015] Therefore, it would be desirable to provide a method and apparatus

for providing CQI information via a shared channel in a Cell_ FACH state.

[0016] SUMMARY

[0017] A method and apparatus for sending a CQI via a shared or common
channel while a WTRU is in a Cell_FACH state without having a dedicated
channel allocated for the WTRU are disclosed. A WTRU performs a
measurement of at least one parameter and generates a CQI based on the

measurement. The WTRU then transmits the CQI via an RACH. The CQI may
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[ 0023] Figure 4 shows an exanple of the CQ carried in
the RACH header in an RACH nessage; [0024]Figure 5
shows an exanple two-tiered CQ structure; and
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The measurenent paraneter may be an estimate of a
signal -to-noise ratio (SNR) neasured on any downli nk
reference channel, (e.g., CPICH), where the noise
conprises a thermal noise and an interference from
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measur enent paraneter may be CPICH Ec/NO, (i.e., CPICH
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i -based CQ reporting procedure. [003510nce the CQ
IS generated, the transceiver 106 transmts the CQ to
the Node-B. Since there is no dedicated control

channel assigned to the WIRU 100 in a Cell FACH stat e,
the transceiver 106 sends the CQ information via an
RACH or any other contention-based channel that




accordance with a first enbodi nent, the WIRU 100 sends
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header 410. The signalling between the physical |ayer
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t hrough a nodified PHY-Status-IND primtive. [0042]1n

accordance with a fourth enbodi ment, the CQ my be

sent



t hrough an RRC nessage, (e.g., neasurenent report
nmessage). The CQ is sent to the RRC | ayer of the WIRU
to be included in the RRC nessage. The CQ nmay
WwobiRoshkéey be filtered by the RRC | ayer bef orereeoeiomgii
the RRC nessage. [0043] As the capacity of the physical
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a Cell _FACH state. The WIRU may conti nuously nonitor
the channel condition, but the CQ nay be sent after
an RRC CONNECTI ON SETUP nessage is received for the

WwoRbeshagnnel . [ 0049] The range of the CQ napCIres2007/022311
divided into nultiple CQ levels wwth CQ thresholds,
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upon M occurrences out of N observances. The Mand N
may be hardcoded or network configurable.
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and determ ne whether a WIRU i s capable of sending a
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an RACH transm ssion including a CQ and an RACH
trangmipsien inotherdonlink| uding a CQ. Alternatively, one
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0065] 2. The net hod_ of enbodi nent. 1 conpri.sin \\QIRU'
,cgq;gt: s with

B or mi rireranaciihe FQmaytbedivideditto shutiply

(e TN IR0 O pgile W
messhoed (of fibatedd CRB e tise €@iphreshalds. t 1§ sheynrasured (or filtered)
CQI crosses a CQI threshold, (i.e., changes CQI level), and remains at the new
CQI level for a predefined period of time, a CQI reporting is triggered. Figure 6
illustrates a CQI triggering example based on comparison to the CQI thresholds.
It should be noted that Figure 6 is provided as an example, not as a limitation,

and the CQI range may be divided into any number of levels. In this example,
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transmtting the CQ via a contention-based uplink
shared channel. [0068]5. The net hod of enbodi nent 4
wherein the contention-based uplink shared channel is

@ﬂﬁ@@%ﬁ 0069]6 The nethod as in any one of GCT]JU82007/022311

-5, wherein the neasurenent use
generati ng the CQ is at |east one of a neasured BLER,

s,.on a downl i nk,r.ef h
o R e RaR Res e Rmen i B CR R FEARTER e e,
(édziil\d'@sz ?Imscqm‘o emtmlymd@m@sewa‘ca@x Helotigs tpS QI Elzuelr Ad
ransm ssi on, an recei t.h
taawm tb&meéwﬁéﬁ?&é cbrRgesco the SeW&Q ‘géf?a &g'tl‘és Flﬁ’a?t a
thh& 1%&@0 £28kes HRPOQ! rdpBrify. NMihd nfbadurled W reBhinRin the CQI2
0071] 8. The et hod as in any one of enbodinents 3-6,

lewed meimh thehdmenpxpirespand therefgee ¢GRI Japortipgintriggered at the
eL(gQZ@n(i) of tHE i gﬁtr hegal Begﬁ@!gb;{%%d 8q Ebg‘totdtﬁl level, and

Ive up command i s generated based on at
thetister (rret mgala Th@mg@md 61 clxangies to GRIR lavebhrioratire timea

rgﬁ%%.t aetre ore, aWEﬁ is Gotsent' BP t(l)ns tntng K@hﬂl E& Qh@mteggtg'g& CQl

changes to CQI3 level, and the timer is set. The measured CQI remains in the
CQI3 level until the timer expires, and a CQI reporting is triggered at the
expiration of the timer.

[0050] The CQI reporting may be triggered based on certain WTRU
actions. For example, the CQI may be sent when the WTRU changes to the
Cell_ FACH state and/or upon cell reselection in either of the Cell FACH,
Cell_PCH, and URA_PCH states.

[0051] The CQI reporting may be triggered based upon downlink reception,
(e.g., sent when the WTRU fails to decode the downlink reception), and the CQI
may be sent together with RRC and/or radio link control (RLC) ACK/NACK
information. The CQI reporting triggering rate may be adjusted based on NACK
counts. The reporting rate is increased as the NACK counts increase and the
reporting rate is decreased as the ACK counts increases.

[0052] The CQI reporting may be triggered based on HARQ BLER, when
no data or control information, (i.e., HS-SCCH transmissions), is received when
such is expected, based on transport block BLER.

[0053] The CQI reporting may be triggered based on HS-SCCH reception.
Once the WTRU successfully decodes an HS-SCCH transmission, the WTRU
expects data transmission on the associated HS-PDSCH. After correctly decoding
a HS-SCCH transmission, if the WITRU is no t able to recover the HS-PDSCH
transmission, the CQI reporting may be triggered. This triggering mechanism

may be based on an averaging window, such that the CQI reporting is triggered
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[0073] 10. The nethod as in any one of enbodi nents 5-9,
wherein the CQ is transmtted using an RACH preanbl e.
[0074] 11. The nethod of enbodi ment 10 wherein a

of signature sequences are divided
‘%%&0%{§ of groups, and the WIRU sel ects on‘étgpgzﬂg"’m"

based on the CQ and randomy selects a signature

gﬁ&#ﬁ”&&&&@&l ottt SNMIOUESVERQNC TREM afd N'R1a§ De ek @Bded or
oup for transmtting the RACH preanble. [0075] 12.

Méteonke cindguodblenbodi nent 10 wherein the cq is

R Kobl TG Find SRTBL sl b e

ﬁMb%@BM&SCWMsxGMM drm@sasratlm windowrkhe

odi nen h tt
isoFRRgn, GHutoRt 15, et orith (e e, dtePak o Be HsIsk
&?ﬂﬁhn%sigﬁ rEitIDh nbh&ia%ﬁ_mwmslsflag&amb@ Qﬁﬂﬂwl&an@met te¢ka dbhe
of enbodi nent rein at t. I f.a.TF
shesreation TiBder saens B e Shoveh haedadall relferStyifigrghat
5@ expefel ot eschNAERsHBitEHdSpdcREt!I %@%b@éfvﬁ%&medow may be

transm ssion incl ud| ng thel-il%% and an
termingied at the aratval alcthediest HSRCER trartsmw@mglthmgew data

i%%icgﬁﬂ ffe UQI%QXngEﬁ'e@fwlﬁm@é I§§§‘H§an5th% m!i‘ﬁﬁfxﬁh Rubdbr of

Is transmtte th an RACH NA
fetG@eispionsicenfigirad frdi éaliGeHPACH. \W@r‘@lw effeamtyhe

Wg&gﬁ bg&?%ﬁg% ﬁ%ﬁ‘? p?f glét%lrk L Rurdile. arRficb @ idy DE s
on an averaging window.

[0055] Alternatively, the CQI reporting may be triggered after correctly
decoding the HS-SCCH transmission and recovering the transmitted packet on
the HS-PDSCH after L retransmissions, where L is less than the maximum
number of retransmissions configured for HSDPA in Cell_ FACH. The parameter
L may be hardcoded or network configurable. This event implies that current
MCS is too conservative. The trigger may be based on an averaging window.
[0056] The CQI reporting may be triggered based on inactivity on the HS-
SCCH. The WTRU may start a timer after decoding a HS-SCCH transmission
and trigger the CQI reporting if the WTRU fails to receive any HSDPA
transmission until the timer expires. The timer value may be hardcoded or
network configurable.

[0057] The threshold values and timer values disclosed hereinbefore may
be defined as part of the system information. The threshold and timer values
may be redefined. In order to reduce the downlink signaling load to specify these
new threshold and timer values via RRC signaling, the thresholds and timer
values may be changed autonomously by the WTRU based on the RRC and/or
RLC ACK/NACK information. The threshold values may be linear, asymmetric,

or logarithmic (having finer granularity for certain levels at the expense of
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[0081] 18. The nethod as in any one of enbodi nents

4-17, wherein the WIRU transmts the CQ periodically.
[0082] 19. The nethod of enbodi ment 18 wherein the CQ
W6 2608/0k14%d th a random of fset to reduce probagitus2gormbsii
collision between WIRUs. WO

2008/ 051466PCT/ US2007/ 022311 [0083] 20. The net hod as

it)ﬂheeé)y_'xilfée?ﬁésmrmogm@ May ¥e difngedd &gaimndohely\N&RlHe WTRU
ransmts e in response to a downlink
P@S&ﬁ%@gﬁo‘\%@gg%% Node- B. [0084] 21. The nethod of

Fi@%@ﬁi e nir, 2B QIAEI0StiRg tla§ bhlesifrdBled 59 domnlitvéoltrosigwilling
the downlink transm ssion. [0085]22.  The nethod as iﬁ
gy ColF AfFHstrsed The dewnlimk coptro}pignallingmpay hgoat pla an HS-
0 . A .
P68 FhatAcRs WBhdus R kel s Lighal BITS bR btRannel in the
dov@dinkpetr ein the WIRU transmts the CQ when the WIRU

BB Al R A TSP ARy Ry e
Righevlagensighhgieos |ingerddignading).t Such configuration includes the
signature sequences that the WTRU should use to transmit the RACH preamble,
the time slot format, scrambling and channelization codes that the WI'RU should
use to transmit the PRACH, and the like.

[0060] The network may learn about the capabilities of different WTRUs,
and determine whether a WTRU is capable of sending a CQI through the
PRACH/RACH. The network may send configuration parameters to the WTRU
based on the WTRU capability. The configuration parameters may be sent by
adding new information elements (IEs) to a conventional system information
block (SIB) in a BCCH, defining a new SIB (and schedule) in the BCCH, or
adding an IE to the RRC CONNECTION SETUP message when the HSDPA
channel is set up. The new measurements may fall under the category of
“Quality Measurements” and may be applied to WIRUs in Cell FACH state.
The configuration parameters includes a method for sending the CQI
information, (over RACH, over a L1-based approach, using coarse or fine CQI,
and the like), CQI reporting parameters, CQI filtering coefficients (for layer 3
filtering of CQI value), CQI reporting criteria, (i.e., timer and threshold values),
and the like.

[0061] For backward compatibility, the Node-B may be made aware that a
WTRU is sending a CQI through a RACH, (i.e., the RACH transmission includes
a CQI). In order to distinguish the RACH transmissions including a CQI, new
signature sequences may be defined, or certain signature sequences are reserved,
for CQI reporting purposes so that the Node-B may distinguish an RACH

transmission including a CQI and an RACH transmission not including a CQI.
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[0088125. The nethod as in any one of enbodi nents

4-24, wherein the WIRU transmts the CQ when a change
of channel condition exceeds a predeterm ned threshold
w8hoodofugdet ermned period of tine. [0089] 26pcTis2007/022311
nmet hod as in any one of enbodi nents 4-25, wherein a

CQ range is divided into nultiple CQ levels with CQ

t,hr”t&%ab@lzf orRItE stemap@mes%s a TROEfeld lbe tmonﬁi‘obﬁm of the
hreshol d and renmains at _a . new CQ for

pﬁéagfm%agfp G 7y 590 10 fhe T ORGP 94 Ty b EReRid A RACH
ﬁ’ﬁ@%lﬁ\%; %@ anthfr eltRrddifeVM Bb of scrambling

transm? C? |S|nacerta|nreg|on

cdndeBansélivation mxbs n{a@@@x@se orRAGH tspgmissiopmthainchide a

C@Fn‘oodl ments 4-27, wherein the WIRU transmts the
based on control i nformati on received from a

Node2]B. [ OD&Zﬂ)reRéht ifhentivet ik agpldabterteod WRRTY 12 §ellnRCHiand

tl{]ﬁﬁgggf{r gﬁtgs i OQ{? L) %néﬁlcﬁi‘ trrggc’k]ﬁigzrtﬁé utsgd I"olg %}%ﬂcﬁéu}gtﬁm

|1?éé6rno‘§|lﬁﬁ@$daﬁéﬂ co&xtinamﬂy, Rutcmay rbelmsmmmﬂ Iupgn reception of a

connect i gc n qi* egmm egﬁéls i %%1pggﬁ?C%'%V1%1n%%gsl ﬁeFACH

S&@hteOfTHRS %%Id»‘ﬁl‘fovﬁ CELIGMIES t@ERyTiasepoed dading state, and only
transmtting the CQ via the RACH so that a Node-B

dnske mgasurpaentgviea@msededinsni ssi on i ncl udi ng the CQ

ggg%qn RAGH hLéBRRALsSSI on not including the CQL WO
051466PCT/ US2007/ 022311 [0094] 31. The method as

|[ﬁ0@fﬁy onel.of Anbeldioddonsendingd CQhsas hasedehangel.
elizajion
ORI g AL el B R g R prming
H siebsigeinshies diedRA\CkE parameterssi on i ncl uding the CQ

n RACH tr sm S n _pot g . .
‘F@@@@] 32. CaI_'|_he ¥ ot ho&a%log |°ﬁ ea{?}l%/olag&ﬁ%gdo? g%grchg%n%hse WIRU
Lgepbrativzer EQhbaded oBGhenseaserementa an RRC nessage at an
Iﬁlg&ﬁlayer 4, The method of embodiment 3 comprising the WTRU

transmitting the CQI via a contention-based uplink shared channel.

[0068] 5. The method of embodiment 4 wherein the contention-based
uplink shared channel is an RACH.
[0069] 6. The method as in any one of embodiments 2-5, wherein the

measurement used for generating the CQI is at least one of a measured BLER, a
path loss on a downlink reference channel, an SNR measured on the downlink
reference channel, CPICH E¢/NO, the number of RACH preamble ramp-ups
required for RACH transmission, and a received power on the downlink reference

channel.
- [0070] 7. The method as in any one of embodiments 3-6, wherein the

CQI is an encoded version of at least one of a transport block size and a

maximum data rate that the WTRU can support to maintain a target BLER.
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[ 0096] 33. The nethod of enbodi nent 32 wherein the CQ
is filtered at the RRC | ayer. [0097] 34. The nethod as
in any one of enbodi nents 3-33, wherein the CQ has a
Wy hédsnbisgg €d structure so that a coarse CQ pigyede2311
are separately transmtted. [0098]35. The net hod
of enbodi ment 34 wherein the coarse CQ is sent via an
flessage, anleh®héd A€in(dy dn of efbodinendd3-B| wherein the
Si nalq‘@g% [ 0099] 36. The nethod as in any one of
tivempidpwryppapeand.t he CQ is sent at a start
0[88?‘%} HSDRA corglg ‘Exé]étg&i bifbn?oo@ﬁhént%ﬁirﬁﬂﬁe relative up/down
0] 37. The net as I n any one of enbodi nents
4eoﬁﬁnam‘her ginerathe ba@id ¢ ag deast mme of & HeansprRy biw&sn@éﬁs apg a
a Cel | a 0
opaximum, date ﬁqg liatte ﬁ'xaig .}Le R’llcﬁl[]! §§n @;ﬁ%ﬁ%ﬁﬁtﬁ ta tu PELE
rieeedlect i oro. whiThe ntdthod/ﬂ'ﬂd any aref emb@inienFAiH), wherem the

PCH, a d URA P tes 0102]39. The nethod as
%&Lwr%‘f?ém :ﬁg\%‘ﬁ{zg %L ®wherein the CQ is
seot4when tihe ThRUnbgodsoft embediatiat aldlevieréinka plurality of
transm ssi on.

signature sequences are divided into a plurality of groups, and the WTRU selects
one group based on the CQI and randomly selects a signature sequence among

signature sequences in the selected group for transmitting the RACH preamble.

[0075] 12. The method of embodiment 10 wherein the CQI is appended
to the RACH preamble.
[0076] 13. The method of embodiment 12 wherein a WTRU identity is

appended to the RACH preamble.
[0077] 14. The method as in any one of embodiments 5-9, wherein the

CQI is transmitted via at least one of a control part of an RACH message and a
| data part of the RACH message.

[0078] 15. The method of embodiment 14 wherein at least one value of a

TFCI field is reserved for the RACH message that contains a CQI, so that a

Node-B distinguishes an RACH transmission including the CQI and an RACH

transmiésion not including the CQI.

[0079] 16. The method as in any one of embodiments 5-9, wherein the
CQI is transmitted along with an RACH MAC SDU.

[0080] 17. The method of embodiment 16 wherein the CQI is signaled
from a physical layer to a MAC layer via a PHY-Status-IND primitive.

[0081] 18. The method as in any one of embodiments 4-17, wherein the
WTRU transmits the CQI periodically.

[0082] 19. The method of embodiment 18 wherein the CQI is sent with a

random offset to reduce probability of collision between WITRUs.
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[00103] 40. The nethod of enbodi ment 39 wherein a CQ
reporting rate is adjusted based on NACK and ACK
counts. [00104]41. The nethod as in any one of

WHh PSR S 4-40, wherein the CQ is sent wherroeeabmsii
or control information is recei ved when such is

expected. [00105]42. The nethod as in any one of
eipBgs) mentsy 4- g‘i:n ﬂ@%ﬁ&?%‘mtoarcﬁz ofbbf dribcuRbntsal 108 livtl]xerem the

correctly deco g an transm ssion, if
\WRRU transmitatheCQbinretnones toarloplipotepsmissies fiogs Ypde-B.

Z@O%%OS/ 055'14 66 ?&%%ftﬁg%éﬁ%e&&%&vﬁ@eﬁhe ﬁe-wsgé)glow

any ‘orie o erein t
SHIUSS faf tiay downdinkaeassimikdign.decodi ng an HS- SCCH

M SSi K an observat i,0R. W
168987 22, 2 ThePipbe R AR RG% S RetBER g the
4N6€?S B\gﬁsfsﬁitws toEit&eh th@d@gtﬂinlﬁﬁ‘rhﬁmﬁﬁibn.ect | y decodi ng
an HS- SCCH transni ssjon and recovering.a packet on_ an
HEOBPISCH afd-er Tibempthohasinady ne °fe‘t"e‘€f%®‘§f‘§*§ 4‘ﬁh 8’?‘erem the
MRS tASishitsdhe 0QE vHenSfHROWTRINsEcds<Hdlly \@B&des HS-BECH
CQ is sent if the WIRU fails to receive any HSDPA

ttramgpissignon for a predeternmined period of time after
depedi N9 agy HS RO thS PR in¥ht 23 wherein the WTRU sends the

CQI via an RRC measurement report.

[0088] 25. The method as in any one of embodiments 4-24, wherein the
WTRU transmits the CQI when a change of channel condition exceeds a
predetermined threshold for a predetermined period of time.

[0089] 26. The method as in any one of embodiments 4-25, wherein a
CQI range is divided into multiple CQI levels with CQI thresholds, and the CQI
is sent when the CQI crosses a CQI threshold and remains at a new CQI level for

a predefined period of time.

[0090] 27. The method as in any one of embodiments 4-26, wherein the
WTRU transmits the CQI when the CQI is in a certain region of CQI statistics.
[0091] 28. The method as in any one of embodiments 4-27, wherein the

WTRU transmits the CQI based on control information received from a Node-B.
[0092] 29, The method of embodiment 28 wherein the control
information is transmitted to the WTRU via at least one of an HS-SCCH, a MAC
header, a physical layer signaling, a layer 2 control signaling, a connection setup
message, and a BCCH.

[0093] 30. The method as in any one of embodiments 5-29, wherein a set
of signature sequences are reserved for transmitting the CQI via the RACH, so
that a Node-B distinguishes an RACH transmission including the CQI and an
RACH transmission not including the CQI.
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[00109]46. The nethod as in any one of enbodiments
4-45, wherein the WIRU changes paraneters for sendi ng
the CQ autononously based on RRC and RLC ACKINACK

w@n%@%ﬂgg“on [00110] 47. The nethod as in anypc@ngs6%/022311
nents 5-46, wherein transm ssion of the CQ via

the RACH is configured by higher |ayer signaling.

[ ﬁé)ézﬂl] 48.31A Wh etho dsa%nﬁjhﬂgo& EEnbdditheAtsTIV, @Uerein a set
annel [00112 49. The WR enmbodi nent 48

of pipaminelingtion mmeb}mcodm;i are reservea far dransgtting the CQI via
{};g%b&rcﬁff%” Dthd fa I% e- ﬁgﬁkm%} h&aiméﬁrtrax{sgﬂgé&l Rldludiifthe

I SI ng %@ generator for
geQEdmd am ﬁA@HIﬂaghasexdnmnt tdnhldm@'dm [00114] 51.
i t, 50 canp
BGarll T T RBE A % SRYRE eiﬁe.ﬂ%ﬁﬁbn‘gé@%i%?' Vigreirthe
\icbhari@_@eﬁmﬁaraamm[: 23l s2 an RRC Bk of enbodi ment 51
erein the contention- d [ h
Hi9ecr * (o 2 Bpemetiviiot apBestifent AE aRgRi eI lteted at
eRbeHABYES 50-52, wherein the
[0097] 34. The method as in any one of embodiments 3-33, wherein the

CQI has a multi-tiered structure so that a coarse CQI and a fine CQI are

separately transmitted.

[0098] 35. The method of embodiment 34 wherein the coarse CQI is sent
via an RRC message, and the fine CQI is sent via an L1 signaling.
[0099] 36. The method as in any one of embodiments 4-35, wherein the

CQI is sent at a start of an HSDPA connection in a Cell FACH state.

[00100] 37. The method as in any one of embodiments 4-36, wherein the
CQI is sent when the WTRU changes to a Cell_FACH state.

[00101] 38. The method as in any one of embodiments 4-37, wherein the
CQI is sent upon cell reselection while the WIRU is one of Cell FACH,
Cell_PCH, and URA_PCH states.

[00102] 39. The method as in any one of embodiments 4-38, wherein the
CQI is sent when the WTRU fails to decode a downlink transmission.

[00103] 40. The method of embodiment 39 wherein a CQI reporting rate
is adjusted based on NACK and ACK counts.

[00104] 41. The method as in any one of embodiments 4-40, wherein the
CQI is sent when no data or control information is received when sﬁch is
expected.

[00105] 42. The method as in any one of embodiments 4-41, wherein the
CQI is sent, after correctly decoding an HS-SCCH transmission, if the WTRU is

not able to recover an HS-PDSCH transmission.
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measur enent used for generating the CQ is at |east

one of a neasured BLER, a path |oss on a downli nk

ref erence channel, an SNR neasured on the downlink
ngzg({r?‘g,?ﬁgﬁ channel , CPICH Ec/ NO, the nunber opcréétb7/022311
prea e ranmp-ups required for RACH transm ssion, and

a received power on the downlink reference channel.

Wao76%18/ 05454]? 6 RGE HLTRAOLS 8223 bhe b0l Rénts T2, WhEMiathe

in any one of enbodi ments 50-53, wherein the CQ is an
c0Qbirsdnt/after unsuesessfully decodingga H3-SGCH taarpaistion Kdtges in
Siz n hoym data rate that the WIRU can support
t%nﬁbés%ﬁ?daa%}%ﬁ% gqg'get BLER. [00118]55. The WIRU as in
aitp10te of 44 nbdthemethel H0n53y onk ef evhoditentedr43, wherein the

r tive / down .co d. T .
D inetan bR Rg ap S LR rar i eallilindlecovering a
gﬁd&éﬁ&rﬁﬁn BiSsPOSOH ﬁter Lemsianeméssivhs.a transport bl ock
slze and a maxipgumdata rate that,t W'R

lodTodlnt ai 4h o HBEqRAtheL wn g ops o oty RUBRR fhe
a0RI A9 el i ROWTRUfIlS 2o Seceivhahpi ISDR] fhhsrhission for a

transmtted using an RACH preanble. [00121]58. . Th
vaRdetermined periad Af time afier Aesodng an Ié?-%qq]lit S%‘?Sé’r?gt ure

f@g i’%lc es gf e dindintiRfod £4iB AyRhs bAnBodiméntd YOI Fhe@Mthe

RU sel ects one group based on th

r WHRShthanged parametersfog ﬁgtdéngethgé’&]eﬁwéloglﬁg% b%rég RafRCand
SRR HIRIRlgLES STovp Lor {ensm (10 {he
elobbti] ment47.57 The methed @isrintdry one of embodiments 5-46, wherein
transmission of the CQI via the RACH is configured by higher layer signaling.
[00111] 48. A WTRU for sending a CQI via a shared channel.
[00112] 49. The WTRU of embodiment 48 comprising a measurement unit
for performing a measurement of at least one parameter.
[00113] 50. The WTRU of embodiment 49 comprising a CQI generator for
generating a CQI based on the measurement.
[00114] 51. The WTRU of embodiment 50 comprising a transceiver for
transmitting the CQI via a contention-based uplink shared channel.
(00115] 52. The WTRU of embodiment 51 wherein the contention-based
uplink shared channel is an RACH.
[00116] 53. The WTRU as in any one of embodiments 50-52, wherein the
measurement used for generating the CQI is at least one of a measured BLER, a
path loss on a downlink reference channel, an SNR measured on the downlink
reference channel, CPICH E¢/NO, the number of RACH preamble ramp-ups
required for RACH transmission, and a received power on the downlink reference

channel.
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CQ is appended to the Ft ACH preanble. [00123] 60. The
WRU as in any one of enbodinents 57-59, wherein a
WRU identity is appended to the RACH preanbl e.

‘ﬁ@?‘é’éﬂl@ . The WIRU as in any one of enbodi ngftes2007/022311

erein the CQ is transmtted via at | east one
of a control part of an RACH nessage and a data part

gff mﬂe RA?JI' ?Rdé%%%ﬁ}@@eofmﬁomwo g@hﬂwraﬁme

erein at east one val ue of
€63 a5 vaad eficoded IversinCef ab deast émteh%fta éwafrrﬁsbl%ek@ye agg a

e ISR S3p 300 B RS 20 Lo

(oo |18|]d| ng55 he THIWTRUQE26 h6Bonelifemihpivhents 5015&rvghe®¢m the
CRE i eV R AACRCRRESEL, [ 00127 64. The WIRD of -

U ogii Mens6.63 THeeWERL dfrembeazimém 55 indreadia dhé redabive up/down

O I N IR TCARTI T Y e LV

ﬁ{;ﬁgﬁ%ﬁgﬁi&ﬁf §a'ié R4 th\éWI‘RUﬂ:ah ReppERLS amBSiH 4 GrgtGIHER.
00120] 57 The WTRU as in any one of embodiments 52-56, wherein the

CQI is transmitted using an RACH preamble.

[00121] 58. The WTRU of embodiment 57 wherein a plurality of signature

sequences are divided into a plurality of groups, and the WIRU selects one group

based on the CQI and randomly selects a signature sequence among signature

sequences in the selected group for transmitting the RACH preamble.

[00122] 59. The WTRU as in any one of embodiments 57-58, wherein the

CQI is appended to the RACH preamble.

[00123] 60. The WTRU as in any one of embodiments 57-59, wherein a

WTRU identity is appended to the RACH preamble.

[00124] 61. The WTRU as in any one of embodiments 52-56, wherein the

CQI is transmitted via at least one of a control part of an RACH message and a

data part of the RACH message.

[00125] 62. The WTRU of embodiment 61 wherein at least one value of a

TFCI field is reserved for the RACH message that contains a CQI, so that a

Node-B distinguishes an RACH transmission including the CQI and an RACH

transmission not including the CQI.

[00126] 63. The WTRU as in any one of embodiments 61-62, wherein the

CQI is transmitted along with an RACH MAC SDU.

[00127] 64. The WTRU of embodiment 63 wherein the CQI is signaled

from a physical layer to a MAC layer via a PHY-Status-IND primitive.

[00128] 65. The WTRU as in any one of embodiments 51-64, wherein the

WTRU transmits the CQI periodically.
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WD 2008/ 051466PCT/ US2007/ 022311 [ 00129] 66. The WRU of
enbodi nrent 65 wherein the CQ is sent with a random
of fset to reduce probability of collision between

W 105 {4960130] 67. The WIRU as in any one of PCT/US2007/022311
enbodi nents 51-66, wherein the WIRU transmts the CQ

in response to a downlink transm ssion froma Node-B.

;\dg%ﬁlll 686. ThEnMWRRUE eRIBB@ich o8 85 whéradh eHeal QI ik Bent with a
B uses a low MCS for the downlink trgqqséns& on.

[rmgxzc}@t tortedugenprobahilibshofgallisignebesyeeiny nts

@%1@@ *ie' At TROOR 1B ah m{ﬁw En%o&ﬂnéi‘ﬁ& £1-66, wi¥ein the
ransm ssion. 1001 e WIRU as I n an

Wfﬁﬂdtramﬁmddltheﬁ%u&eswse @vrﬁuxkﬁeanmgxmfmqgﬁNpée-B

A (BEn REo TR AURSRARAH b ERREAR s a o

M‘@ ﬁ)lrlﬁhé aevWkRiraeamissihe CQ via an RHO neasur enent
LREH e 8" ST TR 25 N0 05 e
WagE B r SRdIGEn Olatalvarthe downlink tiaasmissivaeds a
Ficias] [ 00186] 7the WRBArAmARE Shbo EPogE G - LRBoHrTERLEe
MrRE trINSLi8 hédCQI when the WTRU successfully decodes HS-SCCH
transmission.
(00134] 71. The WTRU of embodiment 70 wherein the WTRU sends the
CQI via an RRC measurement report.
[00135] 72. The WTRU as in any one of embodiments 51-71, wherein the
WTRU transmits the CQI when a change of channel condition exceeds a
predetermined threshold for a predetermined period of time.
[00136] 73. The WTRU as in any one of embodiments 51-72, wherein a
CQI range is divided into multiple CQI levels with CQI thresholds, and the CQI
is sent when the CQI crosses a CQI threshold and remains at a new CQI level for
a predefined period of time.
[00137] 74. The WTRU as in any one of embodiments 51-73, wherein the
WTRU transmits the CQI when the CQI is in a certain region of CQI statistics.
[00138] 75. The WTRU as in any one of embodiments 51-74, wherein the
WTRU transmits the CQI based on control information received from a Node-B.
[00139] 76. The WTRU of embodiment 75 wherein the control information
is transmitted to the WTRU via at least one of an HS-SCCH, a MAC header, a
physical layer signaling, a layer 2 control signaling, a connection setup message,
and a BCCH.
(00140] 77. The WTRU as in any one of embodiments 52-76, wherein a

set of signature sequences are reserved for transmitting the CQI via the RACH,
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CQ range is divided into multiple CQ levels with CQ
thresholds, and the CQ is sent when the CQ crosses a
CQ threshold and remains at a new CQ Ilevel for a

‘pbggﬁfoglﬁl&d perl od of tine. [00137] 74. The V\TM/@@Q‘}%ZX;H
any one of enbodinents 51-73, wherein the WIRU

transmts the CQ when the CQ is in a certain region

QJ thith Nohas cﬁsﬂugénsﬂeg RAR tréRsmitéien MERIdidsth CQiayd RACH

enbodi nent s wherein the WIRU transnits the
@@vaé nohinchitirgthe GREr mat i on recei ved from a

WQEI]B 13 MTRINS WHRY e £ BRBEARALs gﬁw\hﬂi&bﬂ a

contro ormation is transmtted to the WIRU vi a
adt odeemenfandmcmSﬂ@@@HOdG& appespvad for tragspifing thg CQl

B e RAcah s s B AL TRIGH LG i Bcuging the

E{Q@unaﬁ{im{ :faylsmliwlarxfnoﬂamul?1ggmhescmf 76, wherein a set
r

qugi g ? ét ﬁ@%ﬁ%&%sasgg a{l)ﬁgx?ee%\ée atéi%%ngsr ?{' %]d\:ﬁegﬂg the

P an*s%ﬁ“ﬁ%‘%‘sﬁ‘é?rﬁ“ﬁ??%%f’“ ‘*QRR“G“"‘“@ 001411 7

Rptplas i A0 an)ﬂ‘}{?n\@Tgp‘g ngé‘ﬂl &%é&éﬁwﬂgﬂg‘éﬁt

?Ie gREMRyI zation and scr anbl | ng codes ar e r eser ved

or transmtting the CQ via the RACH so
N9d¢4IB di 81 ndmhes\f«{@BUmemaw mqﬁeggaoéamrﬁ%? hé? r’(é‘etrﬂé the

f%] 2, gﬁﬁﬁ]‘-tﬁ({r@g‘% fir8 okt 'ané‘da%@ Cgotdi'ﬁ £48ne CQI are

as I'n any one of odi ment s
Sspar@elyvinansmittedhe CQ is sent via an RRC nessage at

r i .
I
ViAGHRRE :tnes'im ARbe dei(Qlbin pentida ah Ldrdigrilimgnt s

1 . e as in any one of embodiments 51-82, w erein the
Do128r N85S M RFTRU asi f embodiments 51-82, wherein th
CQI is sent at a start of an HSDPA connection in a Cell_FACH state.

[00147] 84. The WTRU as in any one of embodiments 51-83, wherein the
CQI is sent when the WTRU changes to a Cell_FACH state.
[00148] 85. The WTRU as in any one of embodiments 51-84, wherein the

T

CQI is sent upon cell reselection while the WITRU is one of Cell_FACH,
Cell_PCH, and URA_PCH states.

[00149] 86. The WTRU asin any one of embodiments 51-85, wherein the
CQI is sent when the WTRU fails to decode a downlink transmission.

[00150] 87. The WTRU of embodiment 86 wherein a CQI reporting rateis
adjusted based on NACK and ACK counts.

[00151] 88. The WTRU as in any one of embodiments 51-87, wherein the

CQI is sent when no data or control information is received when such is

expected.
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CQ has a nulti-tiered structure so that a coarse CQ
and a fine CQ are separately transmtted. [00145]82.
The WIRU of enbodi ment 81 wherein the coarse CQ is

W8RhossAs@N RRC message and the fine CQ is pentsibm223it
an L1 signaling. [00146]83. The WIRU as in any one of

enbodi nents. 51-82, wherein the CQ is sent at a start
86%] 7]H§?%TI(1: THES %Ruras iy &) dfgﬁbf&ﬂnfﬁ%w% 51-88, wherein the
] : e as_in any one of enbodi nents .
Q! prentBerrarrecHy desydingan gﬁs%%ﬁrwwm@hs%lw is
it aB1 %‘Wﬁ@%sciﬁ@&ﬂﬁiﬁﬁomme WRU as in any

one of e Iments 51-84, wherein the CQ is sent upgn
061531 ese9®ct Tha WIHRV @s ithenywrf pmbedimests T8, wharsin the
| P and I oo MR- as :
Gol PR A N i R g
seohsewutiontwiadWIRU fails to decode a downl i nk

r m ssion. [0 87. The WIRU of ..enmhodi .
GREPAT Sio0i TESEREP RS i dreoncit empr PR IR it it
@Q%m?@ift 03t rect]Pdelbbdihg@n HBECORRchmsnissiomayd oxevesing a
}?ackgt (I)nngrp h%—lgﬁ'églzl' aftvt\a,rl]' ir r%ltrgntsg?ssions.

[00155] 92, The WTRU asin any one of embodiments 51-91, wherein the

CQI is sent if the WTRU fails to receive any HSDPA transmission for a
predetermined period of time after decoding an HS-SCCH transmission.
[00156] 93. The WTRU asin any one of embodiments 51-92, wherein the
WTRU changes parameters for sending the CQI autonomously based on RRC and
RLC ACK/NACK information.

[00157] 94. The WTRU as in any one of embodiments 52-93, wherein
transmission of the CQI via the RACH is configured by higher layer signaling.
{00158] 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 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 internal hard disks and removable disks, magneto-
optical media, and optical media such as CD-ROM disks, and digital versatile
disks (DVDs).

[00159] Suitable processors include, by way of example, a general purpose

processor, a special purpose processor, a conventional processor, a digital signal
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CQ is sent when no data or control information is

recei ved when such is expected. WO

2008/ 051466PCT/ US2007/ 022311 [00152]89. The WIRU as in
WwOYoRNs14ef enbodi ments 51-88, wherein the CCQbci/gspmemi2si
after correctly decoding an HS-SCCH transm ssion, if

the WIRU i s not able to recover an HS- PDSCH

ﬁﬁﬁg&%‘g ®¥P }‘ilﬂlgﬂié%}" ﬁﬁcroﬂ_fb@eéé\&@%ﬁbgoﬂ Iﬁo@riﬁlcﬁﬁiﬁ‘odéﬁsors in

odi nent § wherein the CQ is sent af
assevietiarswith i DSRieared cwgtraHemswqtrﬁ}%nm&}caHWSPemﬁc
fn%é%gtedrbl t??&ﬁfb @‘%&HP\% aﬂl@@i&ﬂ&&ys (FP@A\QT &éu?@
odi nents 51- wher ei n
:mymtheuf type oﬁmMgeteld)cn@extéHF)ngmﬂw a-EtaBUQHChmans m SSI on

ecoverin acke d

BRfd)nem & or e R &iE% Pith SERE e ed o implement
£rddisiirepiensy &inﬁﬂawem&’w usé n at h&e@@ tragsnsié cheivé uhit EWRRRY
fails tore 'v SSIOﬂ
wea@flewﬁ%@ P st Pradion Taako R B RgtgHer BNQY 91
ddy2 &Y ceEipRiber. [’@Q&WI‘P@G ijﬂ &e I8 1ﬁScohﬁ1natiyn evrith afodules,
enbodi nents 51-92, wherein the WIRU chan aranet ers
implergentarl g herdw aseiand(pr SABHBIR 157 48 &2 TRV idRD Cppera
ASINACK idas sHoRBY 1a08peakPiphert, 94 . vibRRioAT BbVias 4 Nspasiier, a

one of enbodi nents 52- 93, wherein transm ssion of the
rgigrophione; héemm @aﬁaﬂﬁwe@ua dipngy frgegheadsetsyo keyboard,  a
ﬁmg{bgm@a andhgeo 1p %le c?qag&hlma (fs%tfaafasmﬁflda BY @R stal
are descri be eferred enbodi ments in

cbs;rlay mﬂdeEﬂMuma,tanmgame light-¢raitting diode (QL.IBRbHsplayHnit,

et RS A et sk ol AR J68 HaOS: ARFIE| S TR Rer

Irowkem aﬁd/ommy/wtrhlees lomltatreal netdrk (WLAN) mekilaind

el ements. The ngthods or flpow charts pgovided may be
i npl enented in a conmputer program software, or
firmvare tangi bly enbodied in a conputer-readabl e
storage nedium for execution by a general purpose
conputer or a processor. Exanples of conputer-readable
storage nedi unms include a read only nenory (ROV), a
random access nenory (RAM, a register, cache nenory,
sem conductor nenory devi ces, magnetic nedia such as
i nternal hard di sks and renovabl e di sks,

magnet o- opti cal nedia, and optical nedia such as

CD- ROM di sks, and digital versatile disks (DVDs).



[ 00159] Sui t abl e processors include, by way of exanple,
a general purpose processor, a special purpose
processor, a conventional processor, a digital signa
processor (DSP), a plurality of mcroprocessors, one
Oor nore m croprocessors in association with a DSP

& troller, a mcrocontroller, Application
ITC %EéstOﬁc‘&f&Et egrated Circuits (ASICs), Field

Programmabl e Gate Arrays (FPGAs) circuits, any other

type of integrated circuigrpifgg and/or a state

machi ne. [001601A processor 1 n association with
Whatsiefdavates] 1oy be used to inplenment a radi o frequency

transceiver, for use in a wireless transnit recgj\v

uhi t  (vReyhod, &y Seé%ﬁi&il%ﬁe?ha‘(‘t%q,u R’y i %FIOBa@@ﬁ the method

tation, radio network controller (RNC), or any host
compglgian ter. The WIRU may be used in conjunction with

e i rekessi tiph Seitteeeivienuiiar OWERE)) apelfforminf tvaeasuenent of at
as a canera, a video canera nodule, a videophone, a
least gpegREXPREFE, a vi bration device, a speaker, a

e i o : ‘
PRy gl CONp TSGRy BRB0AE 1561 oo
encod%ﬂ%ﬁﬁﬁﬁ)bﬁ‘%%?h}j@@aldelﬁm;_ radio unit, a : i qui d crystal
i spla ~display unit, ' [ght-entt]
dmng%@&mmmrmé’ aypghispecd g aRtAlehanpr g b SCRHD; and
[ Y, - Vi I {
5 PO P 0 B e e O ) on
conditi®dthet thé WFRULEDd04 aWR ditAkeithiYhapeed dowalimkdshared channel

1. nmet hod for, sendi ng a_ chann ity .indicati
(HS'QSLQ;ﬁ} radigenetors LB BT SAPRELLY &E‘R%'gbm @}%&?'%bﬂ?
transmt/receive unit (WRU) perform ng a neasurenent

of at | east one paraneter; the WIRU generating a
G bdBied nethbod ef kbdsu il enkatein tthe Mé3suremegt arsed fongederating

the C\é?rissi gtnle%fst toi;lg onfeafljl SIlﬁléaequQcti;block error rate (BLER), a path loss on a
downlink reference channel, a signal-to-noise ratio (SNR) measured on the
downlink reference channel, common pilot channel (CPICH) Ec/NO, the number of
random access channel (RACH) preamble ramp-ups required for RACH

transmission, and a received power on the downlink reference channel.

3. The method of claim 1 wherein the CQI is sent periodically with a

random offset to reduce probability of collision between WTRUs.

4, The method of claim 1 wherein a set of signature sequences for the
RACH preamble are reserved for transmitting the CQI via the RACH to distinguish

an RACH transmission including the CQI and an RACH transmission not including

the CQI.
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the WIRU nonitoring a high speed shared control

channel (HS-SCCH); and the WIRU transmitting the
CQ via a random access .channel (RACE) on a condition
that the WIRU decodes a dedi cated hi gh speed downli nk
shared channel (HS-DSCH) radi o network tenporary

IT Qdﬁgg—{g ¢+ RNTl) on the HS- SCCH. 2. The net hod
C f ém 1 wherein the neasurenent used for generating

the CQ is at |east one of a nmeasured block error rate

(B.M, ThepRbbhddssclaimal dpwidinnk sstedfedlenarliehtioneind strambling
signal -to-noise rati o (SNR) neasured on the downli nk

code$ ef@ ressceed ﬁmﬁrensmefémﬁ)thepﬂ%twe lihe A CHOp| d@stipguish an RACH

transgEiskinn o ue e CRURY B8 BEr AR P ANGhP LR digg ghe QI

a received power on the dovvnl i nk reference channel .

3. The nethod of claim1l wherein the CQ is sent
pér i odilhal rlnytlwdt hf alaimndonhereis she tQOQF eslgent upon cell reselection

whil St B o8t of Ll Balh, G Aat B P S silenoce

for the R ACH preanble are reserved for transmtting
the CQ via the RACE to distinguish an RACH

t Fans miswireless teAnsdiiifecdize 0Dit GNIRAN fanepnding a channel quality
| TG 2- 1399. 01. WO

. 4. transpj.ssipon 'ncludin,the CcQ.

mdlc%tmffngigttﬁ%ﬁ% cfUr I ®herein a set of
CQ%@%&&ﬁiézﬁ%ﬂ@%ﬁ%&ﬂ%ﬂ PErf6AHASE aMBehfsRMEA JfOft least one
transmtting the CQ via the R ACH to distinguish an

param transm ssion including the CQ and an RACH

T Ohal S L8 o8 oL e S, M ppssnrement,

the Cg%ﬁﬁéhh%ﬁcmd Perlsitth MR heafientintCehd _FACH,
PCH, and URA PCH st ates.
a transceiver adapted for monitoring a high speed shared control channel

(HS-SCCH) and transmitting the CQI via a random access channel (RACH) on a
condition that a dedicated HS-DSCH radio network temporary identity (H-RNTI) is

decoded on the HS-SCCH.

8. The WTRU of claim 7 wherein the measurement used for generating
the CQI is at least one of a measured block error rafe (BLER), a path loss on a
downlink reference channel, a signal-to-noise ratio (SNR) measured on the
downlink reference channel, common pilot channel (CPICH) Ec¢/NO, the number of
random access channel (RACH) preamble ramp-ups required for RACH

transmission, and a received power on the downlink reference channel.

9. The WTRU of claim 7 wherein the CQI is sent periodically with a
random offset to reduce probability of collision between WTRUs.
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7. Awreless transmt/receive unit (WIRU) for sending
a channel quality indication (CQ), the WIRU
conpri si ng: a measurenent unit adapted for
perform ng a neasurenent of at |east one paraneter;
a CQ generator adapted for generating a CQ based on
ITC- quggqﬂwnent the CQ being an encoded version of
he neasurenent; and a transcei ver adapted for
m)nltorl ng a hi gh speed shared control channel
(H8: SCRHr WITRUr ¢élairmt 7 nghétedn GOketv b sigTradnuD se QeSS for the

h | RA dit t hat d
RACfIafi?»anembfwgéb r%gp?ﬁdgfgr ARy CRATE R £ dligopgieh RACH
transf‘?fémr?@a{ gr”re%% he, C81 a5t ﬁég ne?lé%%%i S&fﬁgqc%llmiﬂé dg]geﬂ?é oQt

| east one of a neasured block error rate (BLER), a
path | oss on a downlink reference c

annel , a . .
s.l@,nau The-WaRdE of glaim (Sﬂmre%&sﬁﬁ HARD i ARdjscrambling

h ! ission
codes{ ﬁgee :fggr‘%g’ﬁg %? tgﬁag%ltg{grp tHé % ﬁc@?&{%ﬁ&é{ﬁ) pﬁﬁg&a(%gchlﬂgsm $si0

inclufREPHESQY addi RACH ﬁﬁn&%ﬁé’émlﬁ aps ifdadiag, thertiQh
recei ved power on the downlink reference channel.

9. The WIRU of claim7 wherein the CQ is sent

pi%i Od: al\bf)f‘gﬂ]t gl q&f?l%np% glfnsa{e\/\%?sdgéﬁ upon cell reselection

bab Si on be
Wh11e| tBG WIH9 % 8e Y Cell_FACH, Cel TRCHENH €TRAI RCH states.
wherein a set of signature sequences for the RACH
preanble are reserved for transmtting the CQ to
di stingui sh RACH transm ssion including the CQ and
R ACH transm ssion not including the CQ. 11.
The WIRU of claim7 wherein a set of channelization
and scranbling codes are reserved for transmtting the
CQ to distinguish RACH transm ssion including the CQ
and RACH transm ssion not including the CQ.
12. The WIRU of claim7 wherein the CQ is sent upon
cell reselection while the WIRU i s one of Cell FACH,
Cell _PCH, and URA PCH st at es.
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