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[0003] This application is related to wirel ess
conmuni cati ons. [0004] BACKGROUND [ 0005] Hi gh Speed
Downl i nk Packet Access (HSDPA) is a feature that was
introduced in Release 5 of the third generation
partnership project (3GPP) specifications to operate
in a cell dedicated channel (Cell DCH) state. A key -
operating principle of HSDPA is to share a very fast
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@gb gd chapiaindhSPPIEHARATUBIFGR FAGH SPEBBDOWNLINK
0 access net WAk ROYESSDINKNDARTATIONt 0 15
HS- DPSCHS and each of these can by shared by all

£ss transrﬁt/receﬁ*mwmﬁm\(wmﬁm on a per
ansm ssion tine interval very 2

asi s
nrw@@;sl As Zhiseapplicationyig TP]r"’rF‘%S‘r ‘{“ifg ‘8“%3“" i nk
channel s can be destined to dlfferent V\7I'RUs at an

interval of every 2 nsec. Inmﬁ) allow WIRUs to

dE06dhi ne ownership of thA on on these shared

Eﬁ)ﬂgﬁ' S B £i9§ celd lﬂﬁmmem&egs (HISDPA) & 4 fehture that was
shar ed

trol channel s

. _AnD h
t intnghxced he&tplegsarﬁq ef §hep thyjpd (ggn@@{g}l@ar@erw %oj?%t &acpp)
gpefco ca?xﬁxqg t& Bﬁé&gﬁa i alcBR deBfcatedtdhagnelo(CellNDCHPsBRECA key

e a so, to recover e tra
| nfamtung |pmgl]c1pls§ gﬁﬁ@PHAnlngmhAre fiﬁ@l}f\g‘)&g gﬁ?pplpe, the
% %egg tcio%nhﬂe H§51E£es}%¥9@| dhakn&la RS DRSAY). usA ngpiversal
concepts, “such as_adapti ve %dul at i gon §ﬁ§ SCHs
CWIre’ﬂjm@N\e@)o ageess aAwars & PJ%%@O EHYATR L mali’ ,
r %ES %%1 l{ﬁf%ﬂgscét Q%ﬁﬁgemmireﬁz@gtrﬁlﬁ&ﬁxﬁe&ﬁmuts (WRUS)

ese operate at a v fast .rate, %lrec

! owarbrrseismgooadviimeaniereal (R HemariPng & Gt - “"3““
di Ll RS be Bestin dedsdiﬁra t WTRUs at
‘C%ﬂ nf?z%f%tloah%ccﬁé Hﬁdm%&emnghed‘&e edes dz sgeiI;o N
omientetrmlrvﬁweﬂry 2anseenkn eRT tarAllow bﬁ?]s rmml?s NG
1@- u%?m&twn ox@ﬁl%é Liideq ensiien, lambde@\wsofsmdséa ASFRjparallel

A Lok Wy N
%mﬁ&? Sﬁ)‘é’ derlgetélﬁ ARWRhETRWERUSILS Bletbhﬂﬁ@lﬁhe anformatlon on

ph Sica

ow n retransm s 0] r
bltbe EES- Dﬁgﬂ%{hnsé’w e, vBdl if 59> B FeGPver ?—Ja? F"ﬁ%?‘ﬁ%% Fiafiiation.
m’(gbéeﬁ' e sifuEHPROHR N%&Q@taegmsmaa.éeexpﬁsemﬂthedowmlmk
er to maximze utilization. OOO7£Fve§ﬁ/ anJ %mg
Nazipadtys by adingeseveral rensepts oHEh G 393 OBB&[{,&% ARQ)
ShylHe a&it(aﬁmc @épeiat seq;mt (H
SSalle. sepanas ssﬁﬁgﬂgﬁﬁ% e ke glﬁ el

p rsbemecmd Nofdegl| gqhe;ighng thldo g€ gper 3 gexprﬁ'ast rgg directed

r 3 %% %&ﬁ% aftbd tﬁéé Qfsthte(bhtahgm‘g%ﬁhﬁél&oﬂﬂiﬁkiﬁs pyrceived by the
apt n ulation, codin % Lgnsport block 4
Si W&‘lel’solra@ﬁpetp@cgqmghshtth@ g%)ds— schedules transmissions in order
to maximize downlink throughput, (e.g., using 16-quadrature amplitude
modulation (QAM) for a WTRU very close to the Node-B and using quadrature
phase shift keying (QPSK) for a WTRU at cell edge). This fast scheduling is

complemented with H-ARQ at a physical layer, allowing retransmission of
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on the received DL signal power, the interference from other cells, and the WTRU
receiver capability; and

. Positive acknowledgement (ACK)/negative acknowledgement

(NACK) feedback for the H-ARQ processes.
{0008] This feedback information is provided on a high speed dedicated
physical control channel (HS-DPCCH). The CQI information is provided
periodically, with periodicity determined by the UTRAN. The ACK/NACK
information is only provided in response to a packet being received on the
downlink. Some of the main attributes of the HS-DPCCH include:

. Every WTRU having an access to the HSPDA has its own dedicated
control channel and as a result the WTRU can easily provide the feedback
information;

. The channel is power controlled; this is accomplished through a
closed loop mechanism using the downlink dedicated physical control channel
(DPCCH), which always accompanies HSDPA transmission;

) The information on the HS-DPCCH is heavily coded to aid in
detection; and

. The information on the HS-DPCCH is time aligned (but delayed)
with respect to the UL DPCCH.

[0009] As part of Release 7 of 3GPP, using the high speed shared channel
for WTRUs in a Cell_FACH state has been considered. The properties of a WITRU
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location through CELL UPDATE and URA UPDATE procedures;

. The WTRU can be configured for forward access channel (FACH)
measurement occasions — these are periods during which the WTRU takes
measurements on inter-radio access technology (RAT) and/or inter-frequency
cells;

J The WTRUSs make the following physical layer measurements:

o common pilot channel (CPICH) received signal code power
(RSCP): The received signal code power measured on the primary CPICH; and

o) CPICH Ec¢/No: The received energy per chip divided by the
power density in the band. The CPICH E¢/No is defined as CPICH RSCP/UTRA
Carrier received signal strength indicator (RSSI). The UTRA Carrier RSSlis not
measured in Cell_FACH, but only in Cell_DCH. It is the received wide band
power, including thermal noise and noise generated in the receiver, within the
bandwidth defined by the receiver pulse shaping filter; and

. Physical layer measurements are reported to the UTRAN via layer 3
signalling through the Measured Results on RACH mechanism.

[0010] The measured results on RACH mechanism are designed to provide
some feedback information to the UTRAN regarding the current state of the
downlink. The mechanism may be controlled by the network, which broadcasts,
as part of its system information in system information block 11 (SIB11) and
SIB12, the information element (IE) "Intra-frequency reporting quantity for
RACH Reporting". This IE tells all WTRUs in the cell the quantity to measure.
The choices are highlighted in Table 1 below, along with the granularity of the
reported quantity and the length of the coded information sent to the UTRAN.
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t qooRF dBMKdferrhigeps TabliBr) above, a WIRU takes the appropriate

measurements and reports these to the higher layers, (e.g., radio resource control
(RRQ)). In a Cell_FACH state, the base measurement period is 200 msec, but this
can be higher if a FACH Measurement Occasion is configured for monitoring
inter-frequency and inter-RAT cells. The accuracy of the measurement is defined
to be + 6 dB for the current cell.

[0012] The information is sent to higher layers to be included in the IE
"Measured results on RACH", in a number of RRC messages including: CELL
UPDATE, RRC CONNECTION REQUEST, INITIAL DIRECT TRANSFER,
UPLINK DIRECT TRANSFER, and MEASUREMENT REPORT messages.
Unlike the majority of other measurements and quantities available at the RRC,
those carried in the IE "Measured results on RACH" can not be filtered by the
RRC prior to transmission.

[0013] The IE contains the configured measured quantity for the current
cell and all other intra-frequency cells in the monitored set (the monitored set
includes a list of cells that the UTRAN has told the WTRU to monitor). The IE
may also contain the configured measured quantity for inter-frequency cells.
[0014] For RRC messages transmitted on a common control channel

(CCCH), the maximum allowed message size should not be exceeded when
4-



CPI CH Ec/No as measured by PHY |ayer -24 dB to 0 dB
(in steps of 0.5 d13) 6 Pathloss Pathless in dB =
Primary CPICH Tx power - CPI.CH RSCP. Where Pri.mary

CPI CH"'Tx power.is found in the |E "Prinmary CPICH Tx
power", and CPICH RSCP is as measured in PHY Iayer 46
to 158 dB (in steps of 1 dB) 7 No report 0

forming the IE "Measured results on RACH". To achieve this, the WTRU may
limit the number of included neighbor cells included in the report, or omit the IE
"Measured results on RACH" altogether.

[0015] If HSDPA is to be used in a Cell_FACH state, the main problem is
the lack of a dedicated uplink channel and the resulting absence of feedback.
Without this information, the advantages of HSDPA are significantly reduced.

[0016] Several proposals addressed to solve the feedback issue have already
been made. In one proposal, it has been proposed to transmit CQI information
over:

. The RACH transport channel either in preamble or message;

. A new shared common uplink channels; and

. Shared uplink code space.

[0017] However, the techniques described above require changes to the
WTRU physical layer. As there is a strong push to limit these changes, it has
been proposed to use the “Measured Results on RACH” mechanism to transmit
channel quality information to the UTRAN. As the information is embedded in
an RRC message IE, the UTRAN radio network controller (RNC) would need to
forward the channel quality information to the Node-B so that it may perform its
adaptive modulation and coding.

[0018] Using the “Measured Results on RACH” mechanism to provide ‘
channel quality feedback has a number of problems, however. For example:

1. The measured quantity (metric) that is fedback and subsequently
used by the Node-B is either CPICH RSCP or CPICH E¢/No. Problems that may
be associated with both these measures include:

D RSCP only measures received poweron a single code and does
not provide any indication about the neighbour cell interference experienced by
the WTRU.

2) Ec/No provides a ratio of the power received on the CPICH to
the total received downlink power (CPICH Ec/No = CPICH RSCP/UTRA Carrier
RSSI). As the denominator is the total received DL power, the range of the

metric is somewhat reduced compared to a pure carrier/interference ratio.

-5-



Table 1 [00111Referring to Table 1 above, a WRU takes
the appropriate measurenents and reports these to the
hi gher | ayers, (e.g., radio resource control (RRC)).
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will have up-to-date channel quality information which it can relay to the Node-
B. On the other hand, as WI'RUs in URA_PCH cross UTRAN routing area (URA)
boundaries, they inform the network with a URA UPDATE message. As this

message does not carry the IE "Measured Results on RACH”, the network will
typically have out-of-date channel quality information.

3. The quantities reported in the IE: "Measured Results on RACH”
cannot be filtered at the WTRU RRC. As there is a latency between the instant
the measurement is made and the time the Node-B is privy to this information,
using non-averaged results may result in sub-optimum performance.

4. The Measured Results on RACH mechanism is currently controlled
on a per-cell basis through information broadcast in the system information. As a
result, all WTRUs in a cell are required to report the same information. This
limits the flexibility of the reporting mechanism as the UTRAN may favor one
measure over the other depending on the eventual use. For instance, the
pathloss may be a better measure for cell reselection, but the CPICH E¢/No may
be better for channel quality reporting.
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[0027] When referred to hereafter, the terminology "wireless

transmit/receive unit (WTRU)" includes but is not limited to a user equipment

(URE), 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 "base station” includes but is not limited to a Node-B,
a site controller, an access point (AP), or any other type of interfacing device
capable of operating in a wireless environment.

[0028] Figure 1 shows a wireless communication system 100 including a
plurality of WTRUs 110 and a Node B 120. As shown in Figure 1, the WIRUs
110 are in communication with the Node B 120. It should be noted that,
although an example configuration of WT'RUs 110 and Node B 120 is depicted in

Figure 1, any combination of wireless and wired devices may be included in the
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Addi tionally, the downlink received power (i.e., RSSI)
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[0033] The channel quality measurement metric that the WTRU 110
transmits may include a CPICH C/1 based on parameters calculated in
Cell FACH, Cell_PCH, URA_PCH, and Idle states. For instance, the following
may be defined:
CPICH C/1 = CPICH RSCP/(UTRA Carrier RSSI - CPICH RSCP), Equation (1)
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quality metric [0021] BRI EF DESCRI PTI ON OF THE DRAW NGS
100“221A nmore detail ed understanding may be had from
the follow ng description, given by way of exanple in
conjunction wth the acconpanyi ng draw ngs wherein:
[0023] Figure 1 shows an exanple wreless comunication
systemincluding a plurality of WIRUs, a radi o network
controller (RNC), and a Node B; [0024] Figure 2 is an
exanpl e functional bl ock diagramof a WIRU and t he
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rm nol o V\nrelesstr n
umqﬁﬁgm a‘paﬁuitf gy ansnit/receive

des b
ctsgien Wgailvglx?;msggglgg%%%?pe et § iS5 channel
pgr ) Iﬁ&:’i t fetPeY flay bd melified aid f@bﬁp& over,tha Measured

oRkeults yrpélA&FH LIEe ?ﬁ‘aé?;@gélea&%%éf F&J Clggpecragcﬂ’ﬁﬁﬁg |Cr‘i3ﬁg\%ay be
r@a%s A & gﬁlé %lgﬂ&qa ers Wi 8 indaBfiinied qhantigravdireported dver the

t "
et bliuos RALH bhoy UIROECAZES KRR o2y B b e

0 Ibeﬁn%‘ @ﬁ@?&teﬁ@ﬁie? fo intYir6Vd Reirdvals bfthe CHIGH /N6 measure.
g I'n a wWreless environ 281

smm 2 i e densuontr B PR YRt DS REE e TR

pll% s't%é’d ?{@%ﬁs A&&tﬁﬂgllﬁ Mow TR 200 vdssy §ehxdene| dr more

10
N@liam&l qadlity|metsivs in @hq)@? L%b%h%mgéfﬁ%{%%ﬂy%{ﬁw tb Wrtain

B ltcse dpc Jﬁggfea%o'r%(ﬁf{ AR Such i mmﬂmﬁﬁssage after
dépicre ufe 1, any conmhinatio n rel ess an
wiarcetl rg@hcbgg, Wtaén@mlgq g}a@atl}eﬁ%@.ﬁ.ge quahwr meéasurements that

can aid link adaptation. Layer 3 filtering may also occur for any of the physical

layer measurements described above.

{0036] Once the Node B 120 receives the message containing the IE, it
forwards it to the RNC 130 (step 320) where the RNC interprets the channel
quality measurement metric and forwards channel quality information back to
the Node B 120 (step 330). The Node B may then tailor link adaptation based
upon the channel quality information (step 340). Additionally, the Node B 120
may tailor the link adaptation based upon the type of filtering allowed for the
WTRU 110 reported channel measure.

[0037] Additionally, in order to address WTRUSs 110 that arein URA_PCH
and subsequently transitioning to Cell_FACH, the Measured Results on RACH
IE may be included in the URA UPDATE message. As neighboring cell
measurements have less relevance in URA_PCH, the WTRU 110 may be
hardcoded to only report measurement quantities based on the current cell,
whether it be an existing measurement or a new measurement.

[0038] Any of the measurements that are reported by the WTRU 110,
existing or new, may be synchronized with the WTRUs 110 FACH Measurement

9.



wi rel ess communi cati on system 100. In addition, an RNC
130 is in communication with the Node B 120.

- [0029] Figure 2 is a functional block diagram 200 of a
"WIRU 110 and the Node B 120 of the wireless

- communi cation system 100 of Figure 1. As shown in
Figure 2, the WIRU 110 is in comrunication with the
Node B 120. The Node B 120 is configured to tailor
HSDPA i nk adaptation, and the WIRU 110 provi des

&‘{%?Ans %ﬂ}drta‘ﬁ fieQdRABEKous(rBeddtioni(DRXN eydléfcumt}udéﬂled in

| Cnﬂ-é\fgﬁfl?séﬂeo ﬁe?wtéﬁcﬂ%#t% L PESFotete oridiE gl By oo be

%E?iyb AR he InéhshydhGitlpeibitb a hhﬁtl}ﬂﬁ RlﬂtlielDRX cycle
|nC udes a rOCESSOf 115, a receiver 116

t I{Qﬂﬁgln t t eAltprmativelyy syRchienizakign {may b?haéh}eggg byeWTﬂ% 110
r o8 e Al o% {l%n%%ltt&@ ﬁu&ﬂt?tyaiﬁ:hb Qleﬁ@éﬂﬁdﬂju&‘aﬂblp@mud lhy tHeeDRX

he 'antenna 118 is in co
vvlcycﬂe Bdlotinghthe expitafion of the Araserfaenf 2AT n}ﬁ]{}#"é g if the

%} als{n&%fgli %Fﬁoa T 866 Ly, dMhsletRE BN @réleoxfepmté efsel svery

ion to th
f @00dng, rand if he dast mweresnertthfgo ¥ npggi%%% ﬁa’ﬁg‘ﬁﬁd@é"’émmty
P! °°v€§e%1°6r¥ én%%m &5 &l Y6 ms) 2Be WTRUANSRI dull @ineddifre a8 400

aﬁ an e processor 125 is configured to
pess ipstead ofib #1368 mgf.  HSDPA | i nk adapt ati on. The

r Z&(‘Eﬂox er 1 %g aﬂ&ﬂwh olisRHER ¢ bRk sabed tit thclulle the IE “Measured

ication wt e processor 125. The anfenna.l
| ResultconRAGHE mayde WW%FW REmple tht lFomay bging ﬁ‘& ‘% L
?Qﬁ | Ll §hink2hel @b aCikl bAPABIEN TRFORMATIONATDUNTER

recep tion o mnré%g dat 0032] Fi f
d.c&gmam WQ@M&ES%@E&I%%P i “rﬁaﬁrﬁi’ﬁ@ CrfAfoveL
st PrabRATIORY 110chnpbietes, a Chlaﬁvstcmual i t WHANNEL

neasurenent netric in a Meas d R I
aRECONRERURATION HAMRSETE, AVITRAN, M Eﬁ% ﬁﬁéféﬁé‘“w
t%éﬁﬁl}hﬁd&%ﬂeylghﬂerh@ss%%s exan‘pl e, the channel quality

measur enent I's Included in radlo resource .
cda®4n| | er AlFROghdpafmats antkelemprigaap detee &4, 3hgy|in particular

quc% ﬂ%@sé‘z{ %P%Qiur@%rélgmrem&ad be wﬁglohbcknith@ﬁsmtc&her
CH Ca based on parane ers ga
| rfez@glrd:s FBAEmEnRts pr p(}qnoymoxp@qa IgRHWL |0§Wé erFfe ?tures

I %%gae?%g hend ﬁiehgﬂls 39 ﬂmaﬁéh@x% icféﬁdxeréﬁﬁ’hﬁykbe(ﬁﬁbﬁhilented
Carrier RSSI - RSCP), Equati.on %%
in a computer program, soﬂ:ware, or firmware mcorp rated 1 mputer-

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).

[0042] 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
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where all units are in W Additionally, a new neasure
may be defined taking into account the received signha

. ¢code power, the total interference, and the WIRUs 110
~capability. [0034]Alternatively, existing neasurenents .
“to the wRu 110 channel quality nmeasurenment netrics

may be nodified and reported over the Measured Results
on RACH | E. For exanple, the WIRU 110 cal cul ated CQ

may be forwarded to the higher |ayers as a neasurenent

q H%Eiaqé%n %%11_ %%S%gb@ a QM%goSlfdﬂ,@a MiasdontallEle ﬁgbheatmn Specific

or rrier sure
CéntegretCienite(AS1Co) Higld E’res’grfﬁa%agg CREAHE PP A Gt
t Iaﬁ %&f@te@?@@&' tieuit {I@@%B/o?h&tmaﬁanhalb Resul ts

may be confi gured RU 110 i nst
pé@o‘i@él I Aempqumamaﬁsocwﬁl@nmﬁ}%& % bspzed; t%qmgement

m& (SaRHEhcydrA sediVer Bt fideGh alvnrém tfan)smlfrﬂeeelwrw ANTRY),

y give priority to, certain netri or ex
C@@aareqmwmmt (UEncrrmainak bags §tappbA E‘g(g&@ TR BN, or

br ]%o%@ RbAFhePN. THY WAHT Ynd¥RYe bﬁed} iy Qﬂnjﬁh&ncﬁhﬁrlﬂleﬂnodules,
qua y neasurenments that can aid |ink adaptati

Lamptenterited ineharsyaye pndios §oiswarey spdy 25,3 FagF s Be video camera
I Syr Cc4 ihpghtdhoderice, peaker, a

pg%%?%]c ﬂbi hgg@eg Bﬁi%g%&?lelgggve t he cge :e

C amicedphong; 4 lkeleyigion; {rangseivgfds hap ?(f”etehléeaaﬁ% ]éeyP s?

3380 WRAIE 1 RN e Icp bl dag (PRRRREh (ulal Bguid crystal

neasurenent netric and forwards channeéﬁgg @g}éﬂ lay unit,

i fisplantliGIy dispday v@t,taﬁé’rwa% lightespitiing digde Higplay

o hanﬁﬁfdﬁ s1f: Bﬁﬂref &l th&ia lpldy lbﬁ@ﬁdf)dm antthiernet

qual Tty I’'nfornm |on ste

t HeroWerte aBd/m@nx‘rwreﬂ%ﬁﬁ lesal taﬁ‘é‘ 14 Rﬁ‘ag&ﬂp{“@ &h%giﬁé% Band
URPRVE e of filtering allowed for the WIRU 110
rgportglgm{lz gnnel measure. [0037] Additionally, in order

t dOBditlr ess Kambosimentsit hat are in URA PCH and :
subseqyent | y &1&1}%& ioff IHREH @gegdod&emwwﬁet tdoeesAEHSDP2J link
Results on HACH I E may be included in the URA UPDATE
rreasb@g@m% nei ghboring cell measurenments have | ess

rel evagce iy, JRGtRCA of tehghodifiRbhtl 10 furelyerbeontyaisioy deckiting 2

only report neasurenment quantiti bas
Chubenel iy manteeen e e iabirg Rrblel et g

a TR rmati@R 3Rifiny (). t he neasurement s that
A a2 110, EXLSL o 0B sing
synchr ni zedl Mptbied (A5 TRUBTES O%EB‘ERPI‘ LEEh

¢fh S £R8T b bidihel @AY intentri¢.DRX)
cyc Z’kﬁ%%r%%?é%egg Ir11ed in Cel FA%!:%?at &, C‘@LI g%_'risin
st at e, 4JRA fapptdodras ’@ra’ilbﬂll’éecﬁ‘g‘éé er-tomprising
Qt}@’ch@% Ede%ﬁﬁ ﬂﬁaﬂﬁ@ﬁiéﬁﬁﬁ@ﬁﬁc per i od to a

mJ t| cycl e. [003 r atlvel
synchr @nl zaf\l @ﬁt apan N VR ‘%‘? rre}éa/%%l?ltr}}lﬁ link

t hSd%{ﬁQQM {%doagycﬂslﬁ {o/filBdrel BRamIRY huﬂﬂ@&ﬁéﬂﬁt@eqtm&krﬂed
cycle follow ng the explratlon

measur dent Ap@Pﬂ@d asFBy anh Prefsding spbodip: %gwpeérnﬁor? prising
ol headulembIRX cycl e repeats

téée’??ﬂélﬁ%r%)%h%%lgd%%gh{g?d if the | ast neasurenent took

pl ace during the | ast opportunity provided by the DRX

cycle (t = 0 ns), the WIRU 110 woul d neasure at t =

400 nms instead oft = 300 ns. 100401l n addition, the

list of RRC nessages that inelude the |E "Measured




Results on RACH' may be expanded. For exanple, the IE
may be included in any of the foll ow ng nessages: UE

. CAPABI LI TY | NFORMATI ON, COUNTER CHECK, RADI O BEARER .

- SETUP COVPLETE, TRANSPORT CHANNEL RECONFI GURATI ON

COWPLETE, PHYSI CAL CHANNEL RECONFI GURATI ON COVWPLETE,
UTRAN MOBI LI TY | NFORMATI ON CONFI RM or any ot her
nmessages. [0041] Al t hough features and el enments are

descri bed above in particul ar conbi nati ons, each

feature or £LRARNM o€ @b 2B pre@dind @ﬂﬂBod’imiebQLﬁlrﬁHee caipeising

features and elenents or in various conbi ngtions g'gturftson
ortransmHBiRg arteanekwaliby RetraTReaEFRAR IOV e M ATHRS

f 1 O0aGhakdeSs M A@A ISy Bidind38n Rerhéml(EmyENt €d i N a
conmputer program software, or firmare inc

| n a c8nputiermethediapiia anyopregeding grthefyt % o}ré%ﬁ’trﬁ Bfhgynel

GRES Heth E:Eé%%&re&@ﬁ@ 4 Bhscdl orfl a RIIEASSOterrebit@iiRhdRd adcess
co ut'er -readabl e storage nedi uns ncJ ud read only.

meHGRA) (RONpT TaceiveddBiER é€§§gtﬁe1¥6‘|“‘3? RARSSTL, measured” in

rqgélpi;\g@H&g&he menory, sem conduct or mermry devi ces,
magnet i1 c

Ia such as internal, har gl sks h 1
removaBl e db skethodragietawoprecedip r?@g% dwaﬁ‘br?’r“cﬁlc anne
di aﬁtys %\/g‘gf‘ﬁl %a&) RV s PsSed 800 chedC ARl Qualigatidiction (CQI)

42] Sui t abl e pr ocessars |ncl u
m@}lmated(bnplpélymaaldém R YHERlpwEASIYH Erceiyp U <¥Q§¥%

PUr pOS§, P 0L §3kR6d adlirk Qﬁy SRdde@ina! elﬂfdaﬁﬁ&&osflher%udt@' d:h’alnnel
si gnal processor plurality

of
i quradify m@s%megsurmén%w BRGHLORT ERIBH 8 e Tprenp ratio (CPICH

asé/?)céa%dlé)t@iivi‘r&lﬂ né‘eaQ&Eén&éHt@ talebnCRNAKPbASEE thd following states:
m crocontro | ication Specific Integrated

Ci ¢dLFACH, ABIICEECH, &FOogddiifabl e Gate Arrays

(FPGAS ) 1 Ci I £ U §iB0d ABYinOAME hrdekiifg QmbodiReitakBerefi hCeannel
(19, and/or a state machine. 10 43@@1‘?@%0%5 r.in

ass@éutlamemc WPATNIEBeREiA PRSI AE °BS PYPEdRipE: goeived
%r?al c&fe%%?}f;ottai ﬁfﬂ&?&bﬂ&r akPlapBifity of advivdlése k@SSmit/receive
recelve unit RU) user equi pnent (UE),
telFIm H\HTRUc)ase st ati on radi o network controller

(RNC), 495 ap Xﬁletﬂﬂocé as‘iﬁ%ytp%oedﬂ@%ﬂ%&ﬁléiﬁw&eem%ﬁﬁshﬁttmg a

conjunction wth nodules, inp ntdln
andieopelsoalifa pretrig Bt B the Meast B ResHig o RACH IE

rmﬂwuges Bra¥bdRERE AR uraditH Qﬁéﬁﬂh&r@ﬂhty thetlid( at | on

devi ce, a speaker, a mcrophone, a telev

transcdfverA methah s iy 2y Reeseding engooggw%a?wheg comprising
Bl &b%gﬂ%%‘é}{a)nngp&i&ﬁlﬁ{ ribalfiR@REy nmodul ated (FM radio

uni t quid cr di splay, (LCD | a
or gani 441 | ghtmelot ienig 8 o RE R E st Ty copftising

LRton % EhPURANEE} TR el sileditits Wﬁth\ﬂnﬁiﬂid @adues channel
er nodu an Internet browser, and/or any

A mpasuAPmERtOscHRMor k (WLAN) or Utra Wde Band
( WB) npdul g. 04 45ERREY b&ing embodlmerit, férthat &‘tﬁnﬁbnsmg

of hi gh speed downlink packet access % d@ "
adssprchrangging the channgl qualiy preagemeR %W‘H & Ilii'[ 1scontinuous

fu{etchr%oncm)' bipg receiving a channel quality
neas ment r| c over a Measured Results on random

access channel (RACH) information element (lE).
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3. A nethod as in any precedi ng enbodi nent, further
conprising adapting a |ink based upon the received

" channel quality net ri C. 4. A method as in any -
- preceding enbodi nent, further conprising filtering the,
‘channel qual ity neasurenent netric. ° 5. A net hod

as in any precedi ng enbodi nent wherein the |ink
adaptation is based on the filtered channel quality

measurenent netric. 6. A nmethod as in any
prece d#é‘ %FBQHJO%Q in aﬂﬂ;%‘&&@[ng%mmxﬁéﬂt@vﬂé@&ﬁ gyrithAghization
channel "quality netric asur enent

méndiodesasatchingripe JYBRUdnensueametinesind to ﬁm‘ﬁ@ﬁe &f the WIRU
le shlg transmitting a channel quality netric
rreasurerrent over a Measured Results_on random acce
channel7.( BACH)ethod a3 imtany rpresedingn 9mpch}nent further gomRnsmg
net hod .as in SARQPL BRI {Rid'byd WTRU DRX
ct%?ﬁ?gflnﬁarfa?%w/dnﬁ{a%?g lflrt{]zglslur e%gnt s E{a}fed or]{q1 a

Unriytle fallwitgethesspiratibn phalmsageremeat perfe) carri er

receiv e S8 ol ed ROieAbiRY LRERID) adBASHY §Hedeling
a @II?@ACI&%&F? edg&lpA net hod as |?1 any y
preetedimentenbodi nent wherein a channel quality netric
neasur egrent ?g‘?\%lth%hi ridg 8 k&Rivenn
(CQ) igecﬂhftﬁgﬁ@ggag%{/d%%@ I"ayer of I;vvllrgtewl ess

t ransmpo. r ecdode Buas in gairp(pmbodiments 1§19 Auidien seropdsing a
3 any .pr ecedi ng enbodi nent wherei n the channel

q %ﬁl‘ &t ri ¢ measurenent is based on a carrier to

i nt er f 2Lencle NodeiBag GPhOHolrmpodimients 13-20 furiher comprising a

TEASHLEIENt S hAKER LR A pBedber iR halkRUkGeRt at o5

met h od 225 i 4 Nady qommemmgf e@mydunwﬁﬁtl%%wb?rﬁnaa Brocessor i

Cha red al %e%é‘lv l{ gﬁﬁﬁﬁmﬁ@@n& §vé?a§ 8k aR0redKesUMS on

%ufe oW hg orw recefved signal_code power,

t afaaﬂomralcmsé ehaamé(Rf&(ﬁH) indgratstiontelergent{IR). r e| ess

tr ansnbg/ r e& od§ éjg Y xﬂ dlments 15%2 ﬁh&%@@@r&:‘éssor is
odi

in any prece I'ng e erelntransmttlng a

c hanfighreduahiapt aﬁenk baﬁerimu thereaseived ehannel appliy Jpeigic-
Resul tg,on Bal chllﬁﬁd@fserﬁﬁﬁrﬂégﬁgstlm FhBdeilk alprécdgssor is
of chafnnel "‘qua |ty netr A nethod as in
arfyﬂpieecadiguge@mrﬁbﬁpham@ﬂh@ty(%WI si ng observing
channel 5qua o\ée BEASH gszgp&ﬁbodxments 1812k wﬁe&ﬁi hea@sptation
in any precedi ng enbo further conprising
syiabhsaiima ﬁyetdde:h@haﬂrmahﬁpuwem%/ measurements wth
forwardgacc G foiRasHE @R AL 11088 AFeabSdiments
15. A %ngt ho %‘Z’gﬁpﬁ ané}lr%?gcedl ng enbodi rreht further
comp¥i si ng synchroni zi ng the channel quali ty

measur gaent g Witk of b S 058, FRMBES conSRiRhe 8 PedeliK)

cycl e.
28. A WTRU as in any of embodiments 26-27, further comprising a

transmitter.
29. A WTRU as in any of embodiments 26-28, further comprising a

processor in communication with the receiver and the transmitter.

30. A WTRU as in any of embodiments 26-29 wherein a processor is

configured to perform a channel quality metric measurement.

13-



16. A nethod as in any precedi ng embodi ment wherein
synchroni zati on i ncludes matchi ng the WIRU neasur enent

" period to a nultiple of the WIRU DRX cycl e. L17.

. A-nethod as in any precedi ng enbodi nent, further

" conprising nmeasuring a reported quantity at a next :

opportunity provided by a WIRU DRX cycle follow ng the
expiration of a neasurenment period. 18. A Node
B configured to performa nethod as in any preceding

embodiggent A WwrRU as &9 any B e RSB Bn RS 2@8@ Qdien@iAta ﬁ;%cessor is

further conprising a receiver. . A Node EI
i pordigyrest toetmwmlhemhenqeéthtwre?tﬂ?é?e%ﬁ%w% ogr 4 Measured

e%&g P &d ﬁrndirél aggess cg%mhé%‘ (RREEN) EhfBfinhtlorPE¥mEht (IE).

I ments conprising a processor in .
comuriZ at AGKTRLL a5 infaay P‘é@%‘i"%ﬂé@%‘ﬁ@&gﬂé" hereinaphappgl quality

2 gtethe NS RS | flg pAUY &{ el{m&gmms@r&l 2h N IsTTUTRA)

processor I's con ured receive a channel quality
rre:tumec mmvedaSIaedsﬁr@sﬂResd}m@noWS%h JeAraedagsa Cell FACH
CQ%QQ_@ (RACH) information elenent (IE).

33. A WTRU as in any of embodiments 26-32 wherein a channel metric
measurement is based on any combination of the following factors: received
signal code power, total interference, and/or capability of the WTRU.

34. A WTRU as in any of embodiments 26-33 wherein a channel quality
metric measurement is based on a carrier to interference ratio (CPICH C/T)
calculated from measurements taken in any one of the following states:
Cell_FACH, Cell_PCH, URA_PCH, and Idle.

35. A WTRU as in any of embodiments 26-34 wherein a processor is
configured to observe channel quality measurements.

36. A WTRU as in any of embodiments 26-35 wherein a processor is
configured to synchronize channel quality measurements with forward access
channel (FACH) measurement occasions.

37. A WTRU as in any of embodiments 26-36 wherein a processor is
configured to synchronize channel quality measurements with a WTRU
discontinuous reception (DRX) cycle.

38. A WTRU as in any of embodiments 26-37 wherein synchronization
includes matching the WI'RU measurement period to a multiple of the WITRU
DRX cycle.

39. A WTRU as in any of embodiments 26-38 wherein a processor is
further configured to measure a reported quantity at a next opportunity provided
by a WTRU DRX cycle following the expiration of a measurement period. ’

40. A method as in any of embodiments 1-17, further comprising
making Inter-frequency and/or Inter-RAT measurements in DRX periods rather

than the forward access channel (FACH) measurement occasions.
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23. A Node B as in any of enbodinents 18-22 wherein a
processor is configured to adapt a |ink based upon the
recei ved channel quality netric. . 24. A Node B
~as in any of enbodi nents 18-23 wherein a processor (s
further configured to filter the channel quality '

nmetric. 25. A Node B as in any of enbodi nents
18-24 wherein link adaptation is based on a filtered
channel quality netric. 26. A WIRU confi gured

to perfor m@nﬁ@h&?%sﬁﬁ ddy 8NymBbdigsacd il nwBerkinl 1. Measured
27. The W of enbodi nent 26 I&#£§ﬂ§§gfﬁhﬁ%b§%ﬁgﬁa trol
r Resulteron RACH IE ip nclydegdppihg U 8 SRgRgE Sontro
2 L SIgHh KR RC 3RuBAd LT - 29. A
V\?Bﬁ@éﬁ#%&%ﬁ%d%?%gﬁn%?i ments 26- 28é, further

conprising a processor in conmmunication with the

receiver and the transmtter. 30. AWRU as in
any of enbodi nents 26-29 wherein a processor is

configured to performa channel quality nmetric
nmeasur ement .
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31. A WIRU as in any of enbodi nents 26-30 wherein a
processor is configured to transmt a channel quality
metric neasurenent over a Measured Results on random
access channel (RACH) information el ement (1E).

32. A WRU as in any of enbodi nents 26-31 wherein a
channel quality netric neasurenent is based on a
universal terrestrial raggn@gsess (UTRA) carrier
recei ved signal strength indication (RSSI) neasured in
Véh4ieis| clfaitd &t at e. 33. A WIRU as in any of
enbodi nents 26-32 wherein a channel netric neasurenent
i s based on any conbi nation of the follow ng factors:

ved si .
Capali 115 Sbal (il Bbeed ehPpif Gk CRERes AL BPA)
liekbodi pratios, éémgdiser ei n a channel quality netric

measurenment i s based on a carrier to interference ‘
rati petioPmire ¢/ p) chhvbelat ethdlitym meetsier erfepdsireakayy  1In

el opu it Bt ReBBuogsont{gien a state

tBAY 2Ol ir1HRQAr- IR OL S/ R34 WGV TRY) RIRE &I HaveSa dedicated
configured to observe channel quality neasurenents.
1i3dk; aAdWIRU as in any of enbodi nents 26-35 wherein a
processor s conL.i g%;ed 0 sygchr oni ze channel cwal it
meas (FRHERLEING CHe fohahed dHREDS BRHARSMEpRNGyent over a

casi . 7 R m ; :
R Tono 08 38 Whliiam, acssrd Bt IRATHT R on
ekameltr Rj)ze channel quality neasurenents with a WIRU
di sconti nuous reception (DRX) cycle. 38. A WRU

as in any of enbodi ments 26-37 wherein synchronization

i ncl ydes tchin h .RU .neasur.engnt periqd to. .
i tEple o Mgkl SRk o FaoriR B GBEhA il megric
REWsRE @R Odi PREYS 0462 3GnivBEIE! RrAeRFATERANS acSess (UTRA)
further configured to neasure a reported quantity at a

caeEnier opguentadni signal ostirelegthbyindioAfRy DRGIY cleeasured in a
C&g{ IFovka;gg the expiration of a neasurenent period.

L FRGH S8 as i n any of enbodi ments 1-17, further
conpri sing meking Inter-frequency and/ or |nter-RAT

measurenents in DRX periods rather than the forward

access chamremdthéCHY diEias ur edenéinoteashamse]l quality metric
41. A nethod as in_any of enbodinents 1-17 wherein a
measeBgRedu| baseh ®ACthe EGhanned| @nedityn Indicabes  (CQD

PTG o RN 1000 & ol KRG TES AR AN Rive it
(WTRU).

4. The method of claim 1 wherein the channel quality metric
measurement is based on a carrier to interference ratio (CPICH C/I)
calculated from measurements taken in any one of the following states:

Cell_FACH, Cell_PCH, URA_PCH, and Idle.



What is clained 1. A nethod of high speed

downl i nk packet access (HSDPA) |ink adaptation,

conpri si ng: perform ng a channel quality netric
measurenent in synchronization with a di scontinuous
reception (DRX) cycle in a state that a wirel ess
transmt/receive unit (WIRU) does not have a dedicated
l'inkys andTpe me%ﬁ@({‘%fﬂciahhp %ﬁ@r RagHaekh AU d¥al fn'e@ric
nmeasur enent over a asure esul ts on random acc
nodesnnene GRACh) sé b ramgt orenofeihenfelib wihgfactors: receﬁved’ hgnal
met hod of claim 1l wherein the channel quality metric
CoEs HOSYRENt totalpadrigrisgencasni %’%ﬁisaﬁapta@qlﬂé’st ©of ala r awireless

ecei ved signal strength
tﬁﬁgg%ggggIBAé§@€§ﬁg§§%Lred in a Cell _FACH state.
3. The nethod of claim1 wherein the channel quality
netric neasurenent is based on the Channel Quality
| ndi 6at i ol heC@ethed| afutlainadl b&yhare;mytganamlttay@rthefclaannel

ess transn1t/rec ive upit
afalify SRBe i PSR e RET et The MeHRErd Relesy e RATH IE
ence
B o o e
in any one of the foll owi ng states: Cell FACH,

Slelal Ll Ci;'ﬁ‘éafgh@ﬁﬁél 1 gulagnedy th ﬁlgsg’gé@‘jﬁ@g@m on

R&Cﬁafﬁdlsoﬂlcw&'etp 0% tzﬂ% o% (%foh#eo%ﬁ]&v{ s%a sgc V?ﬁ:{A

Si gnal  code power, erence

UIFDATH R@H@Rehé@%@@dﬂﬂ%@ﬁ@R@) ﬁfﬁsbaéé/\ﬂﬂ& other uplﬁmk RRC
The nethod of claim1 wherein transmtting the channe
mesgpEey netric neasurenent over the Measured Results

on RACH IE includes transmtting a plurality of

channel quality netrics. 7. The nethod of claim

1 wherei n&%e'l@@%&ﬁgmﬁ%éébkﬁe @t EAGRUE dosn RAmgﬂn .
in any one of the follow ng nessages: the URA UPDATE
Radlalﬁe&wemce Control (RRC) nessage, and other uplink
RRC nmessage. wireless transmt/receive unit
(VWR@ﬁraﬁﬁﬁﬂFP§ ! areceiver; atransmitter; and

3 PrQCesRRLsdol SATHALGRLL AR | BitiC ok CThNT e AN NEhe
transm he

processor contigured to performng a
tEN@MEterq Ll pyocagédrl @orl'@g’i&‘éﬂeﬂﬁ brfo'ﬂnﬁﬁ ChlchRingal iRiality
w th adlscontlnuous receptlon @é e in a state
métgic measyiRuedbes syachtenisationenitban eldsdontinuoaidreception

REAITTely i sfHtE WBRb i S r R AR et U Bralg PRk, fnd

tf:{}{s‘?ﬁﬁamé’rbh%ln%@ uéllit@ metric m@asu-fgﬁlem%é}f aChad 4B Bed
wherein the channel quality metric neasurenent is

Reashd omnrandom vecesalchianek RACH) infudino taat eRsn ¢nITRE).
carrier received signal strength indication (RSSI)
nmeasured in a Cell FACH state.

9. The WTRU of claim 8 wherein the channel quality metric

measurement is based on a universal terrestrial radio access (UTRA)
carrier received signal strength indication (RSSI) measured in a

Cell_FACH state.
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10. The WIRU of claim 8 wherein the channel quality
metric neasurenent is based on the Channel Quality

I ndication (CQD cal cul ated by a physical |ayer of the
WI'RU. 11. The WIRU of claim8 wherein the
channel quality nmetric nmeasurenment is based on a
carrier to interference ratio (CPICH C/ D cal cul at ed

fromigeas MRMMTRUL 8K eRikN8aRKeRAE Be KA §@MitYImetric
states: Cell FACH, Cell PCH URA PCH, and Idle.
@ suTemeWtf Rik obagddai om 8 thre Chiannehe Quiadity e [ndicationy (CQI)

tric asucenent i s based y one of the
RSy 4 B é}céi eEdt 458 LBl code power, total
interference, and capability of the WRU. 13.
The WIRU of claim8 wherein the processor is

conf itgur ed'HeoOWTRUS 61 tladampBUKBETdil thie cHaied! qplddyl inetric
metrics over the Measured Results on RACH I E.
mepsuTpmentRS bisas annkscaimiereion intesfaveneu ratiorSRIGCH C/D

CH i s included, | . f the,follow. :
Albulaiedrop, Bregmir SRRRG TR i ABYatne: B e fo i M gtptes
(\B ¥2geH, ard pURErURral Pt 3G T8RS age.

12.  The WTRU of claim 8 wherein the channel quality metric
measurement is based on any one of the following factors: received signal

code power, total interference, and capability of the WTRU.

13. The WTRU of claim 8 wherein the processor is configured to
transmit a plurality of channel quality metrics over the Measured
Results on RACH IE.

14. The WTRU of claim 8 wherein the Measured Results on
RACH IE is included in any one of the following messages: the URA
UPDATE Radio Resource Control (RRC) message, and other uplink RRC

message.



