[ 0001] METHOD AND SYSTEM FOR RECOGNI ZI NG RADI O LI NK

FAI LURES ASSCClI ATED W TH HSUPA AND HSDPA CHANNELS
wpQOBAR6IHY ELD OF | NVENTI ON [ 0003] The present POYAEISRG06/04215

is related to a wirel ess comruni cati on system

including a wireless transmt/receive unit (WHRU) and
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link (RL) failures associated vvi th high speed uplink

acket access (HSUPA)_ and hi s eed downl i nk packet

[0 ess (HSDPA) chann &L QQ% @it ween the WIRU
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inaludimgn A cwitetass siyansmt/lscegvmlumg (WEER'G) el er Mo(SRBs ) More
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. d o (1.e. .
pafiCHERS theeran Frtedif of F81t0d ol RpthodRapit ystem for
re&gﬁﬁﬁﬁg Nedioqirkc (Rm%i‘l)lres\/ﬁﬁﬁmﬁe&?ﬂ‘iﬂhomgﬂf spleB@ L@h’ﬁ)ﬁk peket

chanpel connectlgg t he. WIRU. and Node-B i s bel ow

aceess | (HSPRA} asd drigh sipeed donalinkeparket eceass (H(SDI%A) chapmels
estABYEhERhoGRRAATEL WAL Ald dialpst gnal [ng | nf ormation

e exchanged between t and UTRAN has
failed), an RL failure is declared, and the WIRU and

UTRAN i niti ate proc stablish the
[O%dg);inecti on between the %&@%‘IQ% UTRAN. [0006] In
[o6D5der t ol epl Al tdwmelatsen OparthersbBsprandt t BCPP) wireless

pr oper actl on, the WIRU and_t he UTRAN constantly

compHinieRtiqR Py shpmosignaking E%dleibeawrmsﬁgﬁl fHeaused tg rmamﬁaym a
i
Acpﬂfwﬁ efariork HEARAN). tWheniredeptioe oSRBs physicalebpauel connecting
the WTRU and Node-B is below a quality threshold or can not be detected , (i.e.,
the physical channel that allows for signaling information to be exchanged
between the WITRU and UTRAN has failed), an RL failure is declared, and the
WTRU and the UTRAN initiate procedures to reestablish the connection between
the WTRU and the UTRAN.

[0006] In order to realize the loss of the SRBs and take a proper action, the
WTRU and the UTRAN constantly monitor for an occurrence of an RL failure. A
primary objective of the RL failure detection procedure is to detect failure of the
transport channels (TrCHs) and physical channels to which the SRBs are
mapped.

[0007] In the 3GPP wireless communication system, SRBs are mapped to
dedicated transport channels (DCHs) which are in turn mapped to dedicated
physical channels (DPCHs). A DPCH comprises a dedicated physical control
channel (DPCCH) and a dedicated physical data channel (DPDCH).

[0008] The criteria to detect the status of the DPCHs and DCHs includes

estimation of the DPCCH quality, (and comparison to a predetermined
-1-



[0007] In the 3GPP wi reless communi cati on system SRBs

are mapped t o dedicated transport channel s ( DCHs)
woehbwhsesse i n turn mapped to dedi cated physi caPCT/US2006/004215

channel s (DPCHs). A DPCH conprises a dedi cated

physi cal control channel (DPCCH) and a dedi cated
threishelde,anddatcallettanma] st{ RIS corf €D 08JepTion of datagpdchetsan a

D55 R Bl T T R R Bty e

WTREBUgHE Ithle TETRANE Shodld) a ROEdire 48! Fd€dseOfnPhreestablish the
statistics of correct reception of data packets on a

coppection hebyeemnthea WTRU pad thet BIRANheck (CRC). Wien the
jteria.a - hes: in .
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wirel 0 nication_s e bot h caonti nuqus .
s f SRediPRley EnaBneld ars Yitefet o abnoi g Cy o gervices,
whiR. ¢haretl@ihabhelsSaRogfficithe fGURRPorRHg iDRFhERFEServices. The

channel s are efficient for supporting continuous
shazed, ¢hapgelsprevide mgre plasianihape obredierrepeynspy andrimproved

. : ¥ Vi T o
e e (] R thlkRaBo e s [ BEn R0, Ml ARk ico s
manped ¢o shbmgd ghahyelsf thease bbdedi @8] chamedlsnfoe SBBsiiy inefficient

. Service However ., .when, the. service is mapped to
Smé’ﬁ&?%ﬁ’ai‘i'ﬂ%ﬁerﬂéﬁl emqntds E}%co&gmd’(?&ﬁc ated channels for
[008Bs i s InngGPPCwviiless icBfenddieatidnabydtems CHSURARRM HSDPA

hot _contjnuous. [0Q10Q] In 3GPP_w rel ess comruni cation

prigazilyatilisgshigk spredissrsd ghanngls for services Shafi gnnepeegmire
cortii Rt cRAARBE] 1R c ﬁﬁnﬁ? el‘h‘éb@&farﬁlgﬁt\ﬁﬁ&e?ﬁﬂ; g)’hﬁgilﬂélr&d edium
a These c nne

cont i nuous channe | ocat 1 ons. S ut |IP| ze
acdess copingls(MALC) dayerndgihalingibetemen ¢batWER U MAC)the ANaete-B for

si gnal i.ng _bet we he WIRU and t he Node-B..f anngel.,
e B B R T o Pl PPl s S 26 i Shiegme
anfl Gistabédvereof failed ttasmisgemyery of failed
nsm ssi ons, 140011] If the SRBs are supported by

tr
[0(}51i13l her HEthaSEBs-anesapppeiad &y cither HSUPA or HSDPA channels
rather than dedicated channels, it is possible that SRBs may fail, even though

dedicated channels are still operating. Furthermore, the criteria to detect the
dedicated channel failure may not be met even though the HSUPA or HSDPA
channels supporting the SRBs are not operating. In this case, RL failure will not

be detected even though the SRBs have already lost connectivity.

[0012] SUMMARY

[0013] The present invention is related to a method and system for
detecting RL failures between a WTRU and a Node-B when SRBs are supported
by HSUPA or HSDPA. When SRBs are supported by the HSUPA, the WTRU
monitors at least one of an absolute grant channel (AGCH), a relative grant

channel (RGCH) and an H-ARQ information channel (HICH) and recognizes an
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rat her than dedicated channels, it is possible that

SRBs may fail, even though dedi cated channels are
wenbdelosedser at i ng. Furthernore, the criteria toPdemsed6/004215

t he dedi cated channel failure nay not be net even

t hough the HSUPA or HSDPA channel s supporting the SRBs
Rlafaélunebasdematdtedion of ipreperaperatidhn dfat laastone bf the AGCH,

Ry 0, AR AR

upnlakeiémcaee R{h}‘ﬁéaﬂtcﬁﬂtrbpclﬁalﬂﬁl EOHFOCH XS A eéh®hnced uphnk
detecting. failures between a WIRUand a Node whe

dodrp ks SisabAumebanns (RCOPRCID Hadoremime thoRbdadw based
on YRR b B U1y MASLIPH 481 5interSla e
DRCGHnel RGCH) and aP Hl-ARQ i nformation channel gHI G&H)
RL e .
0T, oper VA58 ST A Rap g 43 tbe HESTORAr e WA Hragitors a

ledRE6he and Hifk spbddhahieg cDiager ki RS SECH) Qﬁéta ¥iBR S?Eed

an enhanced uplink dedi cat edlf sical control channe

phy sicgirdapylink ghaedethaaneb LSBTk and caeasaisshyan B failure
baS&d 6n &gf@ of(1ﬁlfggﬁg_&pe%1{ %R %Hs% bte Lﬂieﬁ%ﬁﬁdelgéﬁd the

ased et ectron of "I nproper operation o
H.‘B}E’@SﬁHt HEh&ENodEIH monitdhen BREPCEpted ﬂﬁihde}teﬂhehysﬁﬁﬂ%s:ontrol

are .s y the HSDPA, th Rl sa | east
e felo S HH Rt Aok FedoRiias i ito ftanate 6 of
impiaébe? opbdhtionnsTate I HREEHJOoWn! i nk shared channel

(HS- PDSCH) and recogni zes an RL failure based on

detection of inproper operation of at |east one of the

SCCH and @éﬁ-ﬂ a hi gh
[Oés:ib%eed dedi ca?gg physi ca ng?lﬁb?@ﬁ%annel
(0@ r ecoymaredetanle®Runflerstandingefdbdinventien may than]ffrom the

op ration of the 1 BRI EE
oA e RTBE R R GOTOP AR o PaRPsystood in
conymmsﬁ ahigh 1@ LombanyimgelrhwaisiFerem: had from the

[0017] Figure 1 is a wireless communication system including a WTRU and

a Node-B which communicate via HSUPA channels established in accordance

with the present invention;

[0018] Figure 2 is a block diagram of an exemplary WTRU used in the
system of Figure 1;

[0019] Figure 3 is a block diagram of an exemplary Node-B used in the
system of Figure 1;

[0020] Figure 4 is a scheme for recognizing an RL failure at the WTRU
utilizing the HSUPA channels of the system of Figure 1;

[0021] Figure 5 is a scheme for recognizing an RL failure at the Node-B
utilizing the HSUPA channels of the system of Figure 1;

[0022] Figure 6 shows HSDPA channels established between the WTRU

and the Node-B of the system of Figure 1;
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foll owi ng description, given by way of exanple and to

be understood in conjunction wth the acconpanyi ng
wdnrensoseaso wher ei n: [0017] Figure lis a wirel esECT/US2006/004215

comuni cation systemincluding a WIRUand a Node-B

whi ch conmuni cate via HSUPA channel s established in

[0038F Or danpgriph trhid hgcHinRSRMtrebdpneths af Rl BAREL skitB METRU
is a block diagramof an exenplary WIRU used in the

utllslymgeﬁhe(ﬂsmj pelsjoffigred; gade 3 is a bl ock di agram
an e
1002igh30) * SRERES o d¥iEelic fBF Focpntty & F0NGke B Y Rode s
utiliaidguthe HEDPAchdhRels of Figwiery t he HSUPA channel s of
the systemof Figure 1; [0021] Figure 5 is a schene
for recognizing an RL failure at the Node-B utilizing

[0625? PEI24T FIR ORI CRITIONE OFYBHEPREFERRE® memR/IENTs

%ure 6 shows HSDPA channel s established between t

0ZBRU andHeteaftrpdhe Brofinplegy SR ieludeg hpkispot b@@_lgfjd toa
uso bt (UIP) SRBTR sk tiod BIRRH of kBB RLBlortiBk Ll Ca Bhepr,
or AP Bﬂier IEylgawfde&ce saliatﬂse:h(mperitmmg mecwiyaless enyvieomnRint. When

a|I eI\IodeB t||| l;he DRA ,chanpel
refefigie heoe oy 1T PR PRERRIS 2
ba@\@gﬂoﬁ'ﬁwﬁe[ &Qgﬁ]llelfledfxﬁ af:degi poin Q)r ta@llymtl’i@ﬂ B8 of Whtddfacing

includes but is not linmted to a user equi pnent (UE),
de‘alcﬁmmvélr%]@%ﬁ@liﬁronénﬂtxed or nobile subscriber unit, a

[0 th@f&’at\%eg %E' @%sgﬁt ﬁil%}éhﬁgn 1?1c6€11§)0rate into an

op ratlnglnaWIre nvi ronnent. enr erred to
integraefltobrenitt (6) bebaiconfiguped iNod eirdiit icompuidow dHumultiude of

not linm.ted to a%vzase station, a site controller, an
intereqnnectips AMBYNERIS: ot her type of interfacing

[0028] Figure 1 is a diagram of a wireless communication system 100
including a WTRU 102 and a Node-B 104 which communicate via HSUPA
channels established between the WTRU 102 and the Node-B 104 in accordance
with the present invention. Between the WI'RU 102 and the Node-B 104, an E-
DPDCH 106, an AGCH 108, an RGCH 110 (optional), an HICH 112 and an E-
DPCCH 114 are established.

[0029] Figure 2 is a block diagram of an exemplary WTRU 102 used in the
system 100 of Figure 1. The WTRU 102 includes a transceiver 202, a controller
204 and a measurement unit 206.

[0030] Figure 3 is a block diagram of an exemplary Node-B 104 used in the
system 100 of Figure 1. The Node-B 104 includes a transceiver 302, a controller
304, a measurement unit 306, a scheduler 308 and an H-ARQ processing unit
310.

[0031] In accordance with one embodiment of the present invention, the
transceiver 202 of the WTRU 102 sends a rate request with scheduling
information to the Node-B 104 via the E-DPCCH 114 and the E-DPDCH 106.
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device in a wireless environnent. [0027] The features
of the present invention nmay be incorporated into an
wonvegsetsed circuit (1 C or be configured i n aPCTUS206/004215
conprising a nultitude of interconnecting conponents.
[0028] Figure 1 is a diagramof a wreless
Theotranataiver 802 ofstherNod@Bi 184 udreiges thid Ratel @8qwastl amd the

PA I .
s e L g ARG B Bk s il ROE sBhadhing pn
asﬁgﬁﬂfedgg@ ehmmwhegp;ﬁ%ﬂ%xzam a__ggjp (e OPEQhW mat 1 RGCH
RU 1 an
11&%&?(’ CQR® lﬁg‘iﬁF e‘?Sér?H} maéilmpmatﬂt@a‘aﬁbe &KTEBPEQ?HIS
alldwéd 3b erHahab! 'I‘ﬁ@ %ﬁans[:&@gigiOf bﬂﬁfeew 5@@ 182 Qleﬂ&é(u}?lmk (UL)

di agram of an exenpl a used i n the
datiepip thie Nadgold 404 via EA%RGCE)QM aod toeE- BPDCHM;GeuWhen the

| |
L Dy —
unNBi®- 3 t]h@ N ddSiBi 1041géﬂéea&y $1- m@@@dgioc%fﬂoghlé g&;’{lfr{gl-ﬁlm)grwa the
migGh 715 Meheconcinlr 20 et HS0BTH doR G e oBolan b of the
Noﬁe@ﬂ)@ﬂ%@ﬁiﬂem e ﬁﬂ&coﬁ%@é&vﬁh'@h@ﬁ%?ﬁ@ﬂg&t‘%& Bhich

one enbodi nent of the present 1nventio
will bgrespliined ipdetagrhereisaff®RU 102 sends a rate r equest

04,5 oy et R B Biphim e PRI RBslpebe Ssssti

gubientbiadtibit BatkOhat 86Nt Seduife 4 patR regaet S dNGlet B gchedullng
sched | er (ﬁ%S anal es_the rate request and_generates
ge

hagyrrangestbit sategthegiate reguestonipRB-BBOCH L4
an%@ tASEEDPIRH (106, R i RhbdulthSetif tﬁﬁgﬁnweg)on Eh% AGCH

control the uplink access and maxi numrate that
10§wmpdyor she ﬁﬁféﬁl 13Qels nop requineghfor trapsanissign o€ Bllvéata202

Od%’»f the Vgiﬁll"rg'fggnﬁg &)dﬁgﬂ% !1 h(g howed to transmit in the uplink,
either by reception of a scheduling grant or by a configured guaranteed bit rate,
the WIRU 102 utilizes H-ARQ procedures for transmission. There may be
several H-ARQ processes operating independently between the WTRU 102 and
the Node-B 104. In the WTRU 102, each H-ARQ process transmits a block of
data via the E-DPDCH 106 and waits for H-ARQ feedback on the HICH 112, (i.e.,
a positive acknowledgement (ACK) or a negative acknowledgement (NACK)),
from the Node-B 104.

[0034] In the Node-B 104, if the CRC check on the received data block is
successful, an ACK is transmitted. Otherwise, a NACK may optionally be
transmitted via the HICH 112 for each H-ARQ transmission. If a NACK is
received by the WTRU 102, a previous data block is retransmitted as long as the
maximum number of retransmissions is not exceeded. If an ACK is received or
the maximum number of retransmission is exceeded, the WTRU H-ARQ process

may be assigned a new transmission. The rate requests and scheduling
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data t othe Node-B 104 via the E-DPCCH 114 and the

E- DPDCH 106. When the transcei ver 302 of the Node-B
waQdosrosexsp ves the UL data, the H ARQ processi ngCOMISL006/004215

310 of the Node-B 104 generates H ARQ feedback to the

WRU 102 via the HHGH 112. The controller 204 of the

asMERHeAf} nadld doieci@® W ithl bplinBOdatdf ttdv@snNegions o4 several

detect the RL failure in accordance with the present
mdqweﬂ@ntoﬂ AR eI opE and ACIVRAL K feeibegk ay overlap.

Ee' nafﬁlee[ccoit%%éghlﬁ?ﬁl@bﬁfeg&ttlﬁgéﬁ%ﬁ the W@Rtﬁi@ and the

i 0o bearers e assigned a guaranteed bit
NodaiR lOHattitipes newt critegis fe recognigingequeBL faildirdlodBigBre 4

iR e s p e fegmrtine &5 AbcRlp R BRI TRE 1 JukihEine
HSOPBA cRafind18 6f ﬂfelméulebmmﬁaﬂicaﬁbﬂ ByFtiint md) e@ slidven A3GEure
108 and/or the is not required f

L  Fam YA RY 2 wllms %‘qeala hased op regetifory g ¢k ARFEJ 08, the
R(ﬁbﬁuﬂ% %nd whepra 91e C&?dlhg%g%?bélﬁb@ ptrB‘(,%dﬁPeé Ellfown to the

ther by reception of a schedufing grant or by
W’EBUT 108U rBlge glaaseaw@e‘m&xbftthe AWERUt 1052 smdsJ alGke mquast 462 to

He
o NG 108 Skt Baob TR S0h RS R i reauest and
sclhtuleeprofiunid Ry Addgoiaded tlidwhbaler B30 thlerNdidbeB WORdends

102 each H ARQ pracess transmts ck of ,data, via
schashlinerepienmends 496 CeReIsEhPVRAAREAt e@&eeéww% igure
R e A b S
446033 or hrayt e ecaiecdBsidly re¢divada df GROVIHHE 108 doesheot receive

rec d data bl ock
ey R ReL et har o 408 O 4 AR kP B pgips the rate
re%p!ié&lﬂ 202 t(bﬂfeﬁdb&y tatiple@ndsloz obera Qﬁaeﬁieﬂ-pﬁﬂ@d) the WTRU 102
ransmi ssi on. a

NACK is received y the

regneBiAcs &hafd'f;beaatﬁ r@awestenﬂéfheéﬁélﬁsw@e e hasifg! %535 fﬁfiedares
a %’fﬁd @H}f@%g&?@fé 1f1§5kre§ RSO S&HULE Forl R4t DR Hectioh.
[0036] The measurement unit 206 of the WTRU 102 shown in Figure 2 may
also measure channel quality on the AGCH 108 and the RGCH 110. If the
channel quality on the AGCH 108 or the RGCH 110 falls below a predetermined
threshold for a predetermined period of time, the WTRU 102 recognizes that the
rate request and scheduling procedure has failed and declares an RL failure
which invokes a procedure for recovering the RL. The quality of the AGCH 108
and the RGCH 110 may be evaluated based on signal-to-interference ratio (SIR),
received energy per chip (Ey)/power density in the band (N,), block error rate
(BLER) or any other relevant criteria.

[0037] If the WTRU 102 successfully receives a scheduling assignment 406,
the WTRU 102 initiates a UL data transmission 408 in accordance with the UL
scheduling assignment 406. In response to the UL data transmission 408, the

Node-B 104 sends H-ARQ feedback 410 on the HICH 112, (which is shown as a
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t he maxi mum nunber of retransm ssion is exceeded, the

WRU H ARQ process may be assigned a new transm ssion.
wOoheoeriaé3s9r equest s and schedul i ngassi gnnent s nRET/US2006/004215

coincide with uplink data transm ssions, and sever al

I ndependent H ARQ transm ssi ons and ACK/ NACKf eedback

faﬂ@ivtx@ﬁ%hs%ﬂm 10PE%ke 4N tRCGBEWERTE102.t DF mewmqmz fails to
invention, the WIRU 102 and the Node-B 104 utilizes

reqeivg a ACK @Iath%ﬁl@@cldg% (ptefegably multinl figes orveyp eperified

robh T RIS 1, B Wit s

prodederehas fao]radmndcéeqlms wsRIe faiho@, whish dhvelresi anpyocedure for

B b L
beRFEQ pEidRGerhans@Eitdebhéld, {WeOW TR HO2 Miapuliotracdghézeihid the RL
102. The transcei ver 202 of the WIRU 102 sends a rate

hagdailedst 402 to the Node-B 104 for uplink transnission
[0638]2C COT FRNGE Whylobh et LB 06SAUIES Iy TET 168 %Cglﬁlo’w@ﬁn Figure 2,

procedure I'n response, the scheduler 308 of the
almm@nﬁom%mahqudmmthedgl%ﬁsh 18n i the By el @uialitshon ghe

a f.ailed transms | F| ur e
e B paB Ui R ARAE Rt b e dehsra period of
tiBs StHENEIRTS KRQ0rdteynités titat thet UDedﬁ;u.Ciﬁ'&ﬁﬁﬁidsicm and H -ARQ
received. If the WIRU 102 dges not illé’»gel \Y

proeadage han friledsanghresiazes gl f JBuekes mrospie for
reé&r‘éﬂh@%& Re. ”I@lte%SJaﬁW §6the 480N iPZ ﬁfa?"b@@kziﬂdﬁ%& b#def on SIR,

t1 mes-or over peci fied peri od)
Ebﬂ‘é@tﬂjﬁﬁlﬂzesanhathetrrrelervan’ecm@quest and schedul i ng

cedur i e nk f.ail
ch o RREr R ybEACRH ARCOAHETRACH 16 rph sl 18# o
otl\il\;_&g{ljB?- giézﬂﬁr,rl]né MAT,ba dxastate Blé]mv amatce%@ﬁ)lﬁftht‘éshold, the
shown i ure y al so neasure channel
Waﬁyrw%lﬁeﬁﬂ@ %Ll f&ﬁggt he RGCH 110. If the
Ogﬂ?nnel fude KB LuppertAPHy HAVIEA chBen&IFdeldR dddidrd a

ow a predeterm ned threshold for a predeterm ne
gq@eanwdd dfit raterand tbexsforg theWHIEIHJAL Ae geaized th sendiaerate

reglé% g%tgg S ﬁ %El?l}egg %Fs1lg‘am%n9 ¢ gldeu rseenthggck %1 lrggpo%gg to the rate
request, the reception on the AGCH 108 and the RGCH 110 is used to determine
RL failure. Otherwise, if the SRBs supported by HSUPA channels are assigned a
guaranteed bit rate, the reception criteria of the AGCH 108 and the RGCH 110

for RL failure may not be applied.

[0041] Multiple RGCHs 110 and HICHs 112 may be configured for the
WTRU 102 and, in each cell, the RGCH 110 and the HICH 112 may utilize a
common physical channel. RL failure based on HICH transmissions can be
declared only if the reception is not achieved on any of the HICH channels. An
exception may apply if an HICH transmission has failed on the primary serving
Node-B. RL failure based on the RGCH transmissions may be declared if any one
RGCH 110 reduces the rate below the predetermined threshold.
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whi ch i nvokes a procedure for recovering the RL. The
gquality of the AGCH 108 and the RGCH 110 may be

wevealoatsgd based on signal -to-interference rat POTUSREY/004215
recei ved energy per chip (EbVpower density in the band
(NO), block error rate (BLER) or any other relevant

od&@! teri Q?n{egﬁ%} Rif failie WERILidA 2n $HE VEBRUUI02)is [spEEIFi¥E Sor
schedul i ng assignnent 406, the WIRU 102 initiates_ a

Umwazpaﬁgmm@m changes thes resulbincdisaklingHRURA tragspission in

a n
oo ALY It R Y, b BESERA EAEcfi ed
corffighratioh bRatgeSiwhidiRres@ilthinalisabding 168 PApafatidreig the WTRU
transm ssion in, Fi 4), to the WIRU 102. If the
108ipre paesbat &8 padiionabRE g bt Sotedomaitny H 112
[0d43] ef er aﬁ%,ﬁré@ilids@ﬂa%esté. SRR foPUStecin S REGh liRcht the Node-B
peri od recogni zes that the UL data

104 uanﬂxamg@nedistéﬂa chpmmds pf dhesvigelestresnmpnication pyptem 100, as
decl

sofGETERP, Poohidt el QMRS aRedb oGRS e

DRiZﬁGH Ir?ﬁlaﬁfﬂl'ﬂlsﬁ -DRCICH 134.0Ehotwansgeived ét)zeofhha &ITRU 102 sends
t hresho U | . that t R

@ R o2, (GBSES TRV HeR S PURL PGS0 SEUER ), o the

No\ﬁ@%J 1592¢or aha e GHanE 'tgb.'ﬁ&ﬁn%smﬁ' S!l’hGWVTRQJ' 902 hndglrate
quality on the H 112. If the channel quality on the

redrueisgs 502 upen| arrivel efinewpHSHER e data i) tramsedhand may afso be
et rm n
LRGP el bioailly. BB G R0RkERR o

WTRU e%i;eafédlud@ci‘@bmn@mn Ridvhacd of endfor dhllmwnmgkm 1mt1a1 rate
proce ure for coverln The allt of t

reqyerast iRgip e LRRTTHISTE OE huld EEEEPVBP to

th@Nbd@Iﬂ]ﬁM rRITRGERte Qédl 10135! 502 1h@PaRb bbfgeﬂéﬂab@i’m&fasﬁdme toa

08 or the reduces the SRB or ot her RBs
reqmestlfmmqhBMA -B d04. datzespense 9 sabedsauet}P2akhe Node-B

seltlgsr ﬁgﬂﬁbqbe&kg%k\%fyo {h%c\ﬁwg $62 B%Q'tthg RgCR mﬁnﬁ%iléoes@nds
a UL scheduling assignment 506 to the WITRU 102 over the AGCH 108 or the
RGCH 110. Based on specified rate request procedures, the Node-B 104 may use
the knowledge of lost rate requests 502, (including a periodic request or a polled
request), as criteria for RL failure detection.

[0044] The measurement unit 306 of the Node-B 104, as shown in Figure 3,
also measures channel quality of the E-DPCCH 114 from the WTRU 102. Ifthe
channel quality of the E-DPCCH 114 remains below a predetermined threshold
for a predetermined period of time, the Node-B 104 may also declare RL failure.
The Node-B 104 may also use knowledge of when the E-DPCCH 114 is known to
be active based on knowledge of scheduled and non-scheduled grants signaled to
the WTRU 102. The quality of the E-DPCCH 114 may be evaluated based on
SIR, Ew/N,, BLER or any other relevant criteria.



[0040] If the SRBs supported by HSUPA channels are not
assi gned a guaranteed bit rate, and therefore the WIRU
waQdeios63sequi red to send a rate request, and sebeaskiongo4215

assignnments are sent back in response to the rate
request, the reception on the AGCH 108 and the RGCH

O(ilsc.tgl]E)3 s use Shdv(gn ﬂeF?‘iSl_fo}FB) ﬁe anesfpahbeJtcErecéivw vhe(sjUL scheddling
S Sup orte C S, are assi.gne . .
asyjgRmSRt éB Ié 102 ﬁén$ idgta &lfqrxseaﬂﬁsa%ﬁg%h@vhlch is

shg\;g%g;éls ég%l%%z%ﬁlﬁu% kégmfecm tﬂhé‘maéirsqoqamﬁewoa@ B 104

may
re@evasomfnegpursd fdlbwmmﬁlemsnms&m nﬂhe |UL @Qh@ﬂum Iasslment

PR EEDIE At ol POt PRtk 51 AT Rflure threshold
is E'éévh%m She qm@dd:BmOIzLemdy clealaed Rinlfyilude. t ethe Xejd-Bol04i bas

not achi eved on an t e H GH channel s. cepti.pn
kngyledgsof §y1]1thgﬂ1pqq| SRR oo A orieil L i Freaback
50@%1&&& ﬁzﬁlNW(ﬁQ oMN¥48e ﬁodBIB i@4 féééﬁrep a8 el ®tatpaeket followed

ssions nmay be declared if any one RGCH 110
byrfwlRQ eedhack é@fblmhid@ng ah A0 épesfenalpiynaiter several consecutive
RL, f

) conse

fope it b ACtedlk et B ety T dsh T} R0 deflaze

RI;; %hangv\%a L’Jl‘lri%lNoﬂe@lM maydalsalmlsf ra? ABKFNAGI%gam ﬁgﬁi‘ﬂal idata
e S re utriti.,l n

relZgREMLISIHS E@H@@ﬁ\lﬁg&&&%&%&%&%ﬁ gkkflsﬁgmt in

[ofiggabl i ngdki%idﬁéw Bﬁ‘aﬁl%érhgﬂvé? ﬁ}ﬁq{muréﬁl%y%éﬁet&ﬁﬂn&ﬁ)y

an addi ti onal | ure ection criteri a.

ragioqueteosk cdntmilerr ARNE).alsBtiepasefthe Nidled2 04 grmdefsaifelceﬁsery
inflepBocBL ORI b A FEPRCU T Gy SRR et ok Bfion
statistiddg HNAREG) &athOtandmissivastatistiay (ice. PACKINACK aﬁ’emmm)
ansy DGR IO CBHREER: rate request 502, - (whi ch
ohgEPov ol fesigarsyi g an imsmeecidggtsen
DBDCIE epciysy atfailure of data txpansmlssmn 508 from the WTRU 102 is
detected, and the Node-B 104 recognizes that the RL has failed and invokes a
procedure for releasing the RL. If the Node-B 104 successfully receives the UL
data transmission 508, the Node-B 104 sends H-ARQ feedback 510 to the WTRU
102 on the HICH 112

[0048] Figure 6 shows HSDPA channels established between the WTRU
102 and the Node-B 104. In HSDPA, scheduling assignments for downlink (DL.)
transmissions is transmitted on a high speed shared control channel (HS-SCCH)
602 from the Node-B 104 to the WTRU 102. Using scheduling information
received on the HS-SCCH 602, the WTRU 102 receives the data transmission on
a high speed physical downlink shared channel (HS-PDSCH) 604. The WIRU
102 then transmits H-ARQ feedback, (i.e., ACK or NACK), and a channel quality

indication (CQI) to the Node-B 104 via a high speed dedicated physical control

9.



requests 502 upon arrival of new HSUPA data to

transmt and may al so be configured to send a rate
woews@st35302 periodically. The periodicity conPCgmseme6/004215

for WIRU rate request reporting in advance of and/or

followng an initial rate request resulting in the
chatnﬁlépio @9?@1@}9)‘ 696hedwid neansthiesioRt ptediy BEpKGOWH dach

04. WIRUrate requests 502 may al so be

OpegéhemdtléﬁRﬂwpnoé%dﬁébetW)TE q]&?uest fromthe Node-B

[00;1 dsl n I{&%&?{Jaﬁg%éa@ktﬁg&gtp?eé ?ﬂe \/\7I'R thé Wrﬁ@m%tlhzes

to 102 over the
cmﬂai:ﬁ, foamecoghiing endRL &ilire babedioh regpptioni @rﬂi’@rﬂsﬁK}H 6@2

e h 0 t-h 10.
and e HEPPRCH BUFL Fhastis oimishatedh shlding o bt R R g RL
failiRY diSthe! MEIUOYOE dgidizBfz HBDPA dheadeeflimsé swibRZhe present
(including a periodic request_or a palled egli‘e Sc})wdu S

inveptiper | Lheoschmdulen 1398eoiiéhe NodmDB [LB64sgn ing
nas%‘grﬁ&ﬁte’g@ft(vs}ﬁ%ﬂ iSA0wH ad RN EraBsiidhiod$n FRANE %gtcodtl_:lle

al so neasures channel quality of the E-
WITHY 102oria the BSFROCHI@02 | f t he channel quality of the

- PPCCH, 114 el . i hed h
005 & prstdpes e e g9 s R IR HOE R AoER I s
ma@'l & ﬂl@ﬁé@e&h&hm@l&iﬂﬂﬁ? on The HINoSECH 6021 Me dia&iheﬂ,l qﬁahty
know edgé of when the E-DPCCH 114_.is kpo Eel
of atbp. HS DGt GOF- RevoasaBeloDT % FROMIPERMRNG thieshold over a

Bg&i Plelelﬁd g@q%%st%% \?’Tﬂkﬁfbﬁ fecidies M'ﬂ]’_. Hdre. TU@e of this

qua be eval uat ed based
critéiriy 1sEbisb&pnM’ER[bkn®Vﬂydgﬁ bfeHSfSQ(éHamrthﬁM ter| a. [0045]

o heao eusdtiante borbeRRERERIT HEE S MR b,
scliufink! A0SHBERPN0DOS thé WY-8OCEE66H ahe WERY 162 h’etdmpts to
transm ssion in Flgure %\éto t he Nogl lﬁﬁ 104. |If th
reqgicpedapta toansmisspn 4344 whi Eél?fg’\én 158199 ﬁbar’csﬁésswnm igure
)t i3 r§§ v a?fH 608 19'-a<§:8ﬂ§a%dle'v9&h%' HBRBY lﬁﬁ@chedulmg

(prefe ter several consecutive failures or
assigatient 702 Theineaserentend shis| 206iof the WARRF 102 mv@lm@aanel

quaﬁty gﬁ\ﬂe (ii-fé: %’ﬂS%I?IBOIL %Inli U éﬁantne?qll}gl(iit‘ir o% t&g ﬂISh?ﬁSCH 604

remains below a predetermined threshold over a predetermined period of time,

the WTRU 102 may declare an RL failure and invoke a procedure for recovering
the RL. The channel quality of the HS-SCCH 602 and the HS-PDSCH 604 may
be evaluated based on SIR, Ew/No, BLER or any other relevant criteria. If the
WTRU 102 successfully receives the data transmission 704, the WTRU 102 sends
an H-ARQ feedback 706 including an ACK on the HS-DPCCH 606.
[0052] The controller 204 of the WTRU 102, as shown in Figure 2, may
further monitor an ACK/NACK ratio from CRC on the HS-PDSCH transmissions.
If the ACK/NACK ratio is below a specified threshold, the WIRU 102 may
declare an RL failure. The measurement unit 206 and the controller 204 of the

WTRU 102 may further generate and send a CQI, preferably based on common

-10-



know edge of synchronous H ARQ retransm ssions

foll owed by H ARQ feedback 504 including a NACK, or if
woheosNse=9 B 104 recei ves an ol d data packet foPComwsenobypo4215

H ARQ f eedback 504 including an ACK, (preferably after

several consecutive failures or a statistical failure

pilbh EesiiRl @CPECH?@&J@@@Dm tih eh NesksBreOchaimye] daslity & Bllow a
failure, The Node-B 104 may al sQ use an %m%{]
configure Ahragheld (preferahlioyey aﬁ@ewﬁs%t%nﬁ% rovied), oo VRERU 102
é;”lécﬂljeaanf ehfedi lure. [0046] Additionally or

Y,

| ternative the RL failure may be determned b
[0058di o ne@m@u’ia fomrthe(RlL &xilyrREfection intthe WARAJ 102 s Ould be

Sp%ciﬁgﬁd gcg]'%%‘ %1% cesaia{lée? ggﬁeg%t urlé;cegtlsa%) Bz TisDPA
@%%bhsinl €i%e WH‘REQlO&I anﬁe&ﬂ@RB?sS hed 1ﬁﬂmim§tHSBPA( IU’ERAN
NACKi nf or mation), and/.or E: Ig DgngH
contgolled configprafigpeiatisiss WVahw}bﬁeSa%t lﬁtd1$3é’i’é‘(g AE Reﬁ%tmn in
thEWFGH 0b 1 %Eg%‘é? en B A 5 M aShurd dbfctibh %n@éméj at a
fransm ssi on romthe WIRU 102 i s detected, and

[0854 NodelnBackoutlamee vyt Hesprehertt infentiin, lihe NodietB #04ntilizes
RL.

TSR T Wi e
Fl%\%_l%"? ﬂ%tﬁ;fbta(&g_sR% @?léezrhb oni\kr?dﬁgrﬁé%@iaﬁ R[I]‘ggllﬂrd\BQtlfl@Ndﬂaﬂdwi
ot he on
utgwm% PASAHIPA 18 HsFATSRECe SHH Hi‘% RERseBL R%E egl %@r&ﬁ%@zmz
a% H V\%%IQ e(%alﬁét()G | PR A owk hed Eilleﬁg;rﬁ%%lgﬁﬂﬁ H Bigure

ransmssions Is transmtted on a

8)mfgdr repeeiigsheleenet oHocationdi02ramsl detritraacoMpsien B0f frm the

N T T ERLL 108 B PhestBRa B M BE Rl Biriodis oo

rep@ftﬁig\flﬁSNbd@BdKMa NdderiB knssillaigewf the fH-@IRQ Wwﬂback and CQI
roluDE 02 SERERCH AR PFAREI PealpaE Yoo D deteckioR. By HS-
DPEEYD £213085. AeNRRASIreftdl it 306 of the Node-B 104, as shown in
Figure 3, may also monitor channel quality of the HS-DPCCH 606, and if the
channel quality of the HS-DPCCH 606 remains below a predetermined threshold
over a specified time period, the controller 304 of the Node-B 104 declares an RL
failure. The quality of the HS-DPCCH 606 may be evaluated based on SIR,
En/No, BLER or any other relevant criteria.

[0055] The controller 304 of the Node-B 104 may further use the reported
CQI or an ACK/NACK ratio as criteria for the RL failure detection. If an average
of the reported CQI or an ACK/NACK ratio over a sliding window period is below
a threshold, or if an average of the number of discarded MAC-hs transmissions is
above a threshold, the controller 304 of the Node-B 104 may declare an RL
failure.

[0056] The RL failure may be determined by an RNC. In this case, the
Node-B 104 reports necessary information to the RNC such as HS-DPCCH

-11-



indication (CQ) to the Node-B 104 via a high speed

dedi cat ed physical control channel (HS-DPCCH) 606. This
wOnRrensd8e3ssi on procedure applies to each oper at PONAIS2006/004215

HAEQ process in the WIRU 102. [0049] In accordance

with the present invention, the WIRU 102 utilizes
quility! &htigtifOre ﬁ%w U, - AR1Q ACKAACKeindaseidndnor MAC-hs

reCeption on the HS-SCCH 602 and the HS- PDSCH 604.
trapimigsion7failureindieatio®sa scheme for recognizing an RL

| ure |k

007 1" thsaf (PTG Wb clth e SRR prtepE Sl itacare
desypithed Ba ﬁlﬁébrsﬁmrml dnhbeiiimedts mmgir’aslsllag mmhmaviozs, egolnfeabure

or GipRIS 50 e AHGAIPES SOLIBO2E FoBofewe® Asdsclpashf of he

pref@irbd 0% o@fmds oMVhRidridid coﬁ%uﬁx’ﬂibﬂ@ with dflvﬁtﬁcﬁht 3therddatures
al so neasure channel quality on the HS-SCCH 602. |f

and lelenedmda ebtheqrrasentynwentione HS- SCCH 602 renmi ns bel ow a
predet erm ned t{hreshold over a predetegm ned period of
time, the WIRU 102 declares an RL failure. Use of this
criteria is based on WIRU know edge of HS- SCCH
activity . [005 1] Referring to Figure 7, if the WIRU
102 successfully receives the DL schedul i ng assi gnnment
702 on the HS-SCCH 602, the WIRU 102 attenpts to
recei ve data transm ssion 704, (which is shown as a
failed transm ssion in Figure 7), via the HS-PDSCH 604
in accordance with the received DL scheduling
assi gnnent 702. The neasurenent unit 206 of the WIRU
102 nmonitors channel quality of the HS-PDSCH 604 and,
if the channel quality of the HS-PDSCH 604 remains
bel ow a predeterm ned threshold over a predetermn ned
period of tinme, the WIRU 102 may declare an RL failure
and i nvoke a procedure for recovering the RL. The
channel quality of the HS-SCCH 602 and t he HS- PDSCH
604 may be eval uated based on SIR Eb/NO, BLER or any
other relevant criteria. If the

-12-



WRU 102 successfully receives the data transm ssion
704, the WIRU 102 sends an H ARQ feedback 706

wonadewdéasy an ACK on the HS-DPCCH 606. [0052] PO®/US2006/004215

controller 204 of the WIRU 102, as shown in Figure 2,
may further nonitor an é%@%ﬂatlo from CRC on the
HS- PDSCH t r ansm ssi ons. CK/I'NACK ratio is bel ow
Whgtg)ﬁghﬁé@g t hreshol d, the WIRU 102 may declare an RL
failure. The neasurenent unit 206 and the ontroller
204l.0f TheavwrReples comymppicatier §EflematiBCHANG e gWireless
trafibih RSB R (7 EROTEnd ORIER R Rn ) 17Dy GEBIEH Joced

uplmlnf)acgaet aebesmﬂé&tﬁBAbicl(mumlmmmlssab@mbed he’rs\meu ithe $arRY qad
the WIRU an RL. fallure

nef BodSrH ot Papporomg; Biehosaqed SPRES (At iseRht Frinpthod for

det¥iil 4 024is Mol (RLPRiIRPEBEIwWRA th@ IW’I!R‘B/Hﬂd@ONﬁde}BK tite aethod

changes that result in disabling HSDPA reception in
COD@MESIWRU 102. When SRBs are utilizing HSDPA, UTRAN

| esult in
gtggﬁi&%}:@%g&l‘%%%?g% F’?)F} m@%?%%&l%z are used as
an (bl dédognivang Fhatf airdtermqdesteatd scheduling miracedp® vaing) the
anc present invention, the Node-B 104
Hsgfﬁ‘gicg %Fﬂa%?arlifg‘f recogni zing an RL failure based
on (‘é?&&%ﬂlﬁ@aﬁmﬂfmm&@-m 606. Figure 8 illustrates

a schene for cogni zing an RL failur at t he Node-B
104(dmqukzmg@pr-®9g q for Zeesbaliihine the Rlt he present
i nvention. The WIRU 102 sends an H ARQ f eedback 806,
(which is shown as a failed transm ssion in Figure 8;
af t2r r éfied mietlepdaofathainm & [wizdrebrthe Wﬂ‘lﬁ@@eﬁnunaat@s (a), (b)
é&@nsm ssion 804 fromthe Node-B 104. The WIRU 102 may
an itionally be configured for periodic CQ reporting
to Node-B 104. Node-B know edge of the H ARQ feedback

and CQ repor by specified_si rocedur es
al | dws hﬂa%mst@é?@dﬂa%? E’,’E!Hié@tﬁ?‘gﬁb ReeBrms steps @), ®)
angt%8§urenent unit 306 of the Node-B 104, as shown in

4, The method of claim 1 wherein the HSUPA channels include an
absolute grant channel (AGCH), a relative grant channel (RGCH) and a hybrid-
automatic repeat request (H-ARQ) information channel (HICH).

5. The method of claim 4 wherein the AGCH and the RGCH are used
for sending scheduling assignments from the Node-B to the WITRU in response to

a rate request sent from the WIRU.

6. The method of claim 4 wherein the HICH is used to send H-ARQ
feedback from the Node-B to the WTRU.
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Figure 3, may al so nonitor channel quality of the

HS- DPCCH 606, and if the channel quality of the
WoOISeR8IY 606 renmai ns bel ow a predeternm ned t hPeshiskae6/004215

over a specified tine period the controller 304 of

the Node- B 10 e e RL fai The [

e+ e Harn e rabiedietb i on
reddptibn Odn 3R¥ RGO, R mm'm &ikd tBe i AICHOA&BdihBeto specified

control | er 304 of the Node-B 104 may further use the
proeceguresddropn togthe N TREK/ NACKratio as criteria for the

RL failure detection. |If an average of the reported

CQ or an ACK/ NACKratio over a sliding w ndow period

i s 8el oWke tdethehof daimrl Wﬂleaeind)herlag@ r@c[uets’n endscheduling

oA GRC: T BTN e el 10 0968 G eiRey shgtutive

infd@habe adter Bbndidklaifage rdfE0] The RL failure may be
determined by an RNC. In this case, the Node-B 104
reports necessary information to the RNC such as

ZSCK?P Cg:zﬁ#é’; g{ettﬁoé tofiua%' f %he?ﬁﬂ%%%tgge qudst ARE scheduhng

i cations, transnission failure
prouedunaatalmas an[R)D ﬁ}unel W]hﬂ:u’ghe theankbatalitysofat deast one of the

|nvent|on described in th
g Bhcruliclo R deeante Bebr & prrdtemhhel raghold for o
prémgmearpe@ioamfmim@an be used al one w thout the other
features and el enments of the preferred enbodi nents or
in various conbinations with or without other features

and gl emppg ?néﬁlo& he CH{I&IS? RéherBieftld ShrdeNMRIWNY based on

claimed 1s: 1. In a wireless conmuni cation system
s1gna1—|tm«1hﬁagfeaemerrahes(SIR)r ansmit/receive unit (WRU) and

a Node-B, wherein a plurality of high speed uplink

packet access (HSUPA)channel s are established between

t he 1YW RUBR6l nidthod\ed etaimf Qrwhetposiidng: leaghoseefthe HSUPA

link transm ssions, a nethod for
con rol channels includes an absolute grant channel (AGCH).

12. The method of claim 9, wherein said at least one of the HSUPA

control channel includes a relative grant channel (RGCH).

13. The method of claim 9, wherein said at least one of the HSUPA
control channel includes an H-ARQ information channel (HICH).

14. The method of claim 1, wherein the H-ARQ feedback procedure
causes an RL failure if the WTRU does not receive any H-ARQ feedback.

15. The method of claim 9 wherein the channel quality is based on

received energy per chip (Ep)/power density in the band (No).

-14-



detecting a radio link (RL) failure between the
W'RUand a Node-B, the nmethod conprising: (a)

woumetos6isng at | east one of the HSUPA channel spCth)s2006/004215
recogni zing that a rate request and schedul i ng

BT MR R R R .
enfogl}afee(mlﬂawl ng the RL. 2. The nmethod of claim1

wherein the WIRU perforns steps (a), (b) and (c). 3.
The rrethod of claim1l wherein the Node-B perforns

step
whe r e in a’?*he &E@@gzﬂl %a nn e‘f}}é}erl-g%?ﬂu%gq‘ﬂ %{EO&}%{%@% rR aIf nfauLlure
wheha mnetcepbeBli) sigmalined atke egrem (SRBameeforRBoH)is adetested.

hbrldautomatlc epeat reques H A |nforrrat|on
<sHlRRER ararerio e it daty of Behei b B2l e

AGCH and the RGCH are used for sending scheduling

aSSI nments fromthe Node-B tothe WIRU n response to a

at b qmesmea@dtofshaamlﬂw@evm@aldemw Hele KB prformance
N N

cl a|m4 vvhereln the V\7I'RUut|I|zes crlterla based on

TR SR A MR R g

1nﬂﬁ&é§lﬂ?&fit1 @dkNot 1 ¥dRmedot (AhK)/hagﬁlvavkﬁSW1@1gdment (NACK)
schedu rocedure causes_an_ RL failure when the

rafiy Repicalls hetowr @ peedatermiped dheashridng i nf ormation after

sending a rate request.

20. The method of claim 1 wherein the WTRU recognizes the RL failure

when reception criteria for at least one of the HSUPA control channels is not met.

21. The method of claim 20 wherein said HSUPA control channels
include at least one of the relative grant channel (RGCH), absolute grant channel
(AGCH) and the H-ARQ information channel.

22. The method of claim 1 wherein the WI'RU recognizes the RL failure
when the bit rate of at least one of the HSUPA UL data channels falls below a
predetermined threshold.

23. In a wireless communication system including a wireless
transmit/receive unit (WTRU) and a Node-B, wherein a plurality of high speed
uplink packet access (HSUPA) channels are established between the WTRU and
the Node-B for supporting high speed uplink transmissions, a method for
detecting a radio link (RL) failure between the WTRU and a Node-B, the method

comprising:
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9. The nethod of claim1l wherein the rate request and

schedul i ng procedure causes an RL failure when the
woheosrvséssgual ity of at | east one of the HSUPA eomtuszi06/004215

channel s remai ns bel ow a predeterm ned threshold for a

predet erm ned period of  ti 0. .The thod of claim
9 VRCEEPHOTIRG a¢ heashape aﬁ%h%%‘@* B‘aag’é’&?%n
Si sdoBii f i j issibh. and By bed hostodfatic
ol APy RiaL BN GAE L, ok Bhicsibh, art RRA,
repeah teqlesc Rt progrsiurd asingthedddUBAchgnaals hasdaHed;
(A . .12, Th s | of,claim9, wherein said at
Ieggfg%%%p%ﬁa?ggﬂﬁggg%%ﬁﬁnroI channel includes a
r el @) i@k pravbamrecior ¢E¥sEHDishlds thERLmet hod of claim
9, wherein said at | east one of the HSUPA control
channel includes an H ARQ i nformati on channel (H CH)
14. 9 fhe 1Rt Rethoafor 6l 3 whehsh %@WTWE%E eestraak (b)
procedure causes an RL failure if the RU does not
andéoei ve any H ARQ feedback. 15. The nethod of claim?9
wherein the channel quality is based on received
energy per chip (Eb)/power density in the band
( NO25.16. THh@etmidrddlaii 23 wharein vieN odexBteeforimassheys (a), (b)
3uality I's based on block error rate (BLER) rate. 17.
angi®- net hod of clai m lwherein the WIRUr ecogni zes the RL
failure when unacceptabl e signaling rate bearer (SRB)

performance is detected subsequent claim- performnce
may26e dBheapebirod efxlaim 23 whereht the HEUPH, ghannaly inchpde at

claimd?y erei ' C
ok Bp SO R0 PILE AMARSRERNRDI) SR s e
anfrddetal aplisiddédicaet phgsicAbdataivhaneel{BdDBD (H)adnd 4 hybrid-
wherein said unac | e .SRB perf.orm el udes a
augprantic {epegt RWE&S%EFB 4 m(f‘ﬂ@@tf%mgmw edgenent

(NACK)

27 The method of claim 26 wherein the E-DPDCH is used for

transmission of uplink data.

28. The method of claim 26 wherein the E-DPCCH is used for

transmission of a rate request.

29.  The method of claim 26 wherein both E-DPCCH & E-DPDCH are

used for transmission of the rate request.

30. The method of claim 26 wherein the HICH is used to send H-ARQ
feedback from the Node-B to the WTRU.
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ratio that falls below a predeterm ned threshold. 20.
The nmet hod of claimlwherein the WIRUrecogni zes the RL

woabdetnsessmwhen reception criteria for at | east 8a®/US2006/004215

t he HSUPAcontrol channels is not net. 21. The net hod

of claim 20 erei.n sai UPA co hannpel s .

e e meshor b Ha a8 HEeteEh B8 VAT BREeR R R filure
whiRGDsiti A0 20k itvEl e85 ANt (TR e ofiFE Ak a5H 1 ddgemEn ARDACK)

Information channel. 22. The method of claim lwherein
ratiofallwbRlave s pyedetersningd thyeshald. ur e when the bit rate of

at | east one of the HSUPA UL data channels falls bel ow

a predeterm ned threshold. 23. In a wirel ess

COrBRINI @iei nethoyof elain 28 widérein themplaikedata transmission and

transmt/recei ve uni JRU). and a, Node- B, .whef ein
AR BB redp B Fyog e GG s eRerosoistly of & gt one
of ERANMSUP A2 cBafB8LI1R DSBS m&%’e@gpﬂeﬁ&e‘z%mldhféshold for a

Node- B for s_u‘gpor_tl ng hi gh speed uplink transm ssions,
predetrantioed periodief mei ng a radio link (RL) failure

bet ween the WIRUand a Node-B, the nethod

conprising:(a) nonitoring at | east one of the HSUPA
chaggiel sThe Wpthiccayiain 88 whetimtheughdmmiel daahity is based on

. transm ssjon and.h Ld- automatic repeat request
SlgPPf}m-‘\’@te ?’.Ef‘@@%lﬁ?té‘)@m'g t he HSUPA channel s has fail ed:;
(c) declaring an RL failure; and (d) invoking a

procedure for reestablishing the RL. 24. The nefhod (c){f
cl a34n 23Thhmethod efielaipy RyEhersinEhe ehannel gpalitspis basgd on
c). ;;I ' : ' e Node-B
rec%Ie‘)re_f1 oe%%%nggﬁ% g? ]S/p?gv)e g%}éﬂ}% M%g&ﬁ%@f 0?fet hod of
claim 23 wherein the HSUPA channel s i ncl ude at
85. The method of claim 32 wherein the channel quality is based on

block error rate (BLER) rate.

36. The method of claim 23 wherein the Node-B uses knowledge of lost

rate requests as criteria for recognizing the RL failure.

37. The method of claim 23 wherein the Node-B uses knowledge of the
periodicity of rate request sent from the WTRU to the Node-B as criteria for

recognizing an RL failure.

38. In a wireless communication system including a wireless
transmit/receive unit (WTRU) and a Node-B, wherein a plurality of high speed
downlink packet access (HSDPA) channels are established between the WTRU
and the Node-B for supporting high speed downlink transmissions, a method for
detecting a radio link (RL) failure between the WTRU and a Node-B, the method

comprising:
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| east one of an enhanced uplink dedicated physi cal
control channel (E-DPCCH), an enhanced upli nk

wdedictaédsg physi cal data channel (E-DPDCH) andratr/us2006/004215

hybridaut omatic repeat request (H ARQ information
channel (H.GH)._ 27. The f.cl a| 26 wherein the
E— @B@P}“lg“%nﬂ% at kfaéF ope %@%ﬁ@s}gﬁ &Pnﬁﬁ nk data. 28.
FEROQthPimElod aMbe b lehftore &FEEQEHS‘)EPA&anﬁ@l@;
transm ssion o a ra e request. 29. The nethod of

cI &¢)eglbrinigeae RY: fodure; BndPCCH &E- DPDCH are used for

f Th t hod of
ol STHSRRiR Blort s Bl e aRiRny RIS TR0 ©

f eedback fromthe Node-B to the WIRU. 31. The net hod of

cIa|m26vvhe U det ec failure whan
a posit e %ti’ﬁa\f&l% 5&@@#&@%&6&%@@‘5 Srfgrms stepd (), ()
anda@knovw edgenment (NACK) ratio falls below a

predeterm ned threshold. 32. The nethod of claim 23
vvherel n the uplink data transm ssion and H-ARQ

edu ca £ b
qua rty o %éé’g?‘ a?hg ngﬂl‘#ﬁﬁl eﬁ%%ﬁ?&i S rs eeI’IT)SI(%)S( )
and@).ow a pr edeterm' ned threshold for a pr edeterm ned

period of tinme. 33. The nethod of claim 32 wherein the
channel quality is based on signal-to-interference

ratio (§Rmetdbd ofd18iniBS Beredh i MSDIPAchanacle Inliblﬁdi‘sﬁa high
channel quality is based on received energ ]%g ﬁ
spe(eatshamkmntm annel KH&&@%W%@%@B\W ghated

e e e

DP@uHei n t he Node-B uses know edge of | ost

42. The method of claim 41 wherein the HS-SCCH is used to send
scheduling information for downlink transmissions from the Node-B to the
WTRU.

43. The method of claim 42 wherein the HS-PDSCH is used to send data
transmissions from the Node-B to the WTRU.

44. The method of claim 43 wherein the HS-DPCCH is used to send
hybrid- automatic repeat request (H-ARQ) feedback and a channel quality
indicator (CQI) from the WITRU to the Node-B.

45. The method of claim 38 wherein the improper operation causes an
RL failure when the Node-B does not receive any H-ARQ feedback from the
WTRU after sending a downlink data transmission to the WTRU.

-18-



rate requests as criteria for recognizing the RL
failure. 37. The nethod of claim23 wherein the Node-B

wages/0ke3M edge of the periodicity of rate reqBESUSI®ANL21S

fromthe WIRU to the Node-B as criteria for
r ecggnl ZT]%egmePho%‘ ff c"i‘anﬁJ é? Wéu%§e1n e é\nforé)?r %fc’)g’ratlon causes an

conmitni caty on - syst NG a W
RIt fiRasiwhere cled uhammltqda\lﬁfildf adfehsd diedst-the MBBPA Bhéhnels

plurality of high spe d kpaket ac ss . (
roRHRRAISY 2R e RS e T h . DRGSR GhBe i pbor e,
Node- B for supporting high speed downli nk
transm ssions, a nethod for detecting a radio |ink

( RL)Wf ai The meibbod/\eédalmeﬁalwlmm the Roanda quallisy nebagad on
elel g ePi% %% g? %ﬁ{l ng at | east one of the HSDPA
S, frﬁ Je |r?’ [ '

anne g i nproper operation of at |east
one of the HSDPA channel s; (c) declaring an RL

fail yre; and i pvokin ocedure for
[ et ab|'-F]%6hm%ﬂ et Fpim B whbrsin Ehe shenpel quality dgbased on
reddied@iderEd Be P (RO RFFRIeakgP {18 baI{JJ@N and (c). 40.

The net hod of claim38 wherein the B perforns
steps (a), (b) and (c). 41. The net hod of cl ai m 38

\(’:\’2 ﬁtr ?Ioln ’f‘]E a@f%@%&wh@%ﬂ gﬁe hcéﬁ&%g l1§ PR

blativertordats (BILER) edtennel ( HS- PDSCH) and a hi gh speed
dedi cat ed physical control channel (HSDPCCH). 42. The
nmet hod of claim41l wherein the HS-SCCH is used to send

schggul i me eI deHcl0m é%h&@%ﬂewmmré@@rﬁﬁés%é ﬁﬁfbﬁﬂbr
the Node-B to the WIRU. 43. The nethod of claim4

opgrasion Whene upgcqeptdie i signaling rates bﬁ@rre@af%RB) performance is
detected.

51. The method of claim 38 wherein the WI'RU recognizes the improper
operation when reception criteria for at least one of the HSDPA channels is not

met.

52. The method of claim 38 wherein the WT'RU recognizes the improper
operation when the bit rate of at least one of the HSDPA channels falls below a
predetermined threshold.

53. Themethod of claim 38 wherein the WTRU recognizes the improper
operation when a positive acknowledgement (ACK)/negative acknowledgement
(NACK) ratio falls below a predetermined threshold.

54. A wireless communication system comprising:

(a) a wireless transmit/receive unit (WTRU);
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transm ssions fromthe Node-B to the WIRU. 44. The

nmet hod of claim43 wherein the HS-DPCCH is used to
weemdb/0sydspi d- aut omati c repeat request (H ARQ pCeashmeko4215

and a channel quality indicator (CQ) fromthe WRU o

t he -B. 45, . The method of claim 38 wherein the

irrpl(b paglﬁ'o%%]ér g{“llon causes an RL failure when the

Nodée) By gheralinptof higle is(}jbeedi mplikﬂzﬁ@@kée adtxas KHSTHPAY bkannels
RU affer sendi 0 [ ta transpission to_ the
estAPR! a%‘getw?@nﬁg% ﬂ@%@%@n&% H@S%ﬁéﬁ‘éﬁﬂ?ﬁlﬂ%ﬁ}ﬁi’pﬁpﬁﬁ%w nk
tr20RehidkihA 85 aflRabl-od@bt {HeEWHREN 218 ¢hE RRIABEB monitors at
qual ity of at |east one of the HSDPA channel s remains

ledsd|opw of the HEFdTRA eharnels teskives an Ry fadlupe edendk s resdgnized
ri t f. _claj erel h
thBPh 18k Plapiept T Pnod By ROl R bl SiT HEURAC Rt s
failed, amd(ibléRes Aprocddiarefet Fuedtablishing tieedd..Wwher ei n t he
channel quality is based on received energy per chip
(Eb)/ power density in the band (NO). 49. The nethod of

cl aizg 46THd §%§:'bﬂ1 $Baieh 8ARAker Hel MSUP Aasath i ffKan
error rate (BLER) rate. 50. The nmethod of claim 38

abgplatesrantchangrUAGESYn h zekativh granibopael G« HY hod aliyénid-
: . R
G EE R  Fe i S B el AR Ll R TR
WIRUr ecogni zes the inproper operation when reception
o 8L Sk e We e b SR H Sk then
fo%@ﬁ%&%@ﬂﬁﬁ‘ﬁg 88 shMRHAIBIm IRENBY-BRo YREWTRI®iPédsponse to

rate at | east one of the HSDPA channels falls bel ow
a ratp reqieast peritrfeemthe ¥RRVd.

57. The system of claim 55 wherein the HICH is used to send H-ARQ
feedback from the Node-B to the WTRU.

58. The system of claim 55 wherein the WTRU utilizes criteria based on
reception on the AGCH, the RGCH and the HICH according to specified
procedures known to the WTRU.

59. The system of claim 54 wherein the rate request and scheduling
procedure causes an RL failure when the WTRU does not receive any scheduling

information after sending a rate request.

60. The system of claim 54 wherein the rate request and scheduling
procédure causes an RL failure when the channel quality of at least one of the
HSUPA channels remains below a predetermined threshold for a predetermined

period of time.
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53. The nethod of claim 38 wherein the WIRUr ecogni zes

the i nproper operation when a positive acknow edgenent
wOAaKjosessgat i ve acknowl edgenent (NACK) rati o faCiraS2006/004215

bel ow a pr edeterm ned threshold. 54. A wireless

c:o n| | on F 9‘8}% tﬁﬁ&o E}%%%g)th% %BEV*B Eal?t ased on

s1gﬂz!11utroai|n|téﬁfe1‘éﬁcé1faﬂ:ib (SQREd upl i nk packet access (HSUPA)
channel s establi shed between the WIRUand t he Node-B
for supporting high speed uplink transm ssions,

| N 3fe é}%@éﬂ oPRRiR 60 RheYdiRULRNG b8l Hesie: s based on

m)nl ‘ors at ‘|l east one ?Gt he HSUPA channel's, decl ares
recaive®lentegy parechiwn €h)/powesdensitygimi thedanddNoa r at e

request and schedul i ng procedure using the HSUPA

channel s has failed, and invokes a procedure for

r eesd, ablTehéyRgerh b cllim 66 whEReinsihet érindkl qhality dbased on
wher ei n t he HSUPA channel s i ncl ude an absol ute grant

blogk grnorratedBHHR) rate.e| at i ve grant channel (RGCH) and a
hybri daut omatic repeat request (H ARQ information

channel (HIGH). 56. The Ségtem of claimb55 wherein the
AG®4.an dl‘hemysmf ciaim Adswhlerein t@éﬁﬁRﬁbregmmﬁlthﬁ BL failure

t th t
whE g by PreC e ok SERRBEa © @
claim55 wherein the HHGH is used to send H ARQ
f eedback f t he Nad th 58. Th
of €71 (BERHER 6l APEA VRO (o WAL Liaetatres BRELAeDHe
wh’éﬁ%@&ﬁt‘?éh Qﬁtéﬁ‘@ & Heat en RGN NISUPA Sl ARAE SOREH Hibt.
to specitied procedures known to the WIRU. 59. The

system of claim54 wherein the rate request and

schegdul i cedure ¢ r
Scheglu! i PSS I St ALRRS B TR MGG RS ailure
when the bit rate of at least one of the HSUPA channels falls below a

predetermined threshold.

67. A wireless communication system comprising:

(a) a wireless transmit/receive unit (WTRU);

(b) a Node-B; and

(c) a plurality of high speed uplink packet access (HSUPA) channels
established between the WTRU and the Node-B for supporting high speed uplink
transmissions, wherein at least one of the WI'RU and the Node-B monitors at
least one of the HSUPA channels, recognizes that an uplink data transmission
and hybrid- automatic repeat request (H-ARQ) procedure using the HSUPA
channels has failed, declares an RL failure and invokes a procedure for
reestablishing the RL.
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information after sending a rate request. 60. The

systemof claimb54 wherein the rate request and
weehwsiséismg procedure causes an RL fail ure wheRCThS2006/004215

channel quality of at |east one of the HSUPA channels

' I det i ped. t f .
or @let oA raatede pF ST Thg e thE U, Bapfrls dpgius ot
lea&QnehebicnhbheChinitilededittabd biydicalkastdl ¢rannel (E-DPCCH),
signal -to-interference ratio (SIR). ?2. %géggysaerﬂ %f.
an enlaneed ophindsdedicaterkpleyrighh dptayeharme) (F-DRYB 2pd  hybrid-
aut%%)%fc\&gge&;}%gﬁXstRﬂ-Aﬁg) %ﬁﬁyﬁgﬂ%ﬁaﬁ?ﬁﬁﬂle)n t he band

system alm 60 wherein the channel
quality is based on block error rate (BLER) rate. 64.

The, system of cl ai 4 ei,n_t.he WRLK ' e
RL 9% | SRRy ﬁg]cci%‘&% & }éelra]ﬁ‘alﬂlaﬁ ga%{rlg]tglg@gfegg}rstea for
trahsiRBsi RSl ERal S detected. 65. The system of claim
54 wherein the WIRUr ecogni zes the RL failure when
reception criteria for at |east one of the HSUPA

chapyel gyes SW%{HPS’E“% é@q%pﬁéféfne'fhglf ETSHPCOHO4s used for

wherei n ‘the ogni zes the RL failure when the bit
tranaméssivn efta tadasequese. of t he HSUPA channels falls bel ow
a predetermned threshold. 67. A wreless
comruni cati on systemconprising: (a) a wreless
transm t’lfHeesf?ﬁ'téfﬁ o8 Bliakm (O8NS reir the HICHS 1Bpd ander(dH-ARQ
0

plurality hi gh speed_upl.i nk packet access (HSUPA)
feedhmp@f@@tl\émq-ﬁﬁeah%%ﬁén the WIRUand the Node- B

for supporting high speed uplink transm ssions,
wherein at |east one of the WIRU and t he Node-B ]
non72.or STtet syisberstof okdmdiS whereHSLIRAWCIRI weberts the RL failure

wheSGOYNLESS A Ralw Al ReL KA CRYRed At ARS HUSR W gement (NACK)

ratio falls below a predetermined threshold.

73.  The system of claim 68 wherein the WTRU recognizes the RL failure
when a positive acknowledgement (ACK)/negative acknowledgement (NACK)

ratio falls below a predetermined threshold.

74.  The system of claim 67 wherein the uplink data transmission and
H-ARQ procedure causes an RL failure when the channel quality of at least one
of the HSUPA channels remains below a predetermined threshold for a

predetermined period of time.

75. The system of claim 74 wherein the channel quality is based on

signal-to-interference ratio (SIR).
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and hybrid- automatic repeat request (H ARQ procedure
usi ng the HSUPA channel s has failed, declares an RL

woabdemsessand i nvokes a procedure for reestabli shrmug2dohe04215
RL. 68. The system of claim 67 wherein the HSUPA

Coalte: SRS 8 e Th R R BPBRLERP Med on
rec?féiggp@%g%ywri dip dipedee demipsincible WhadaNchannel

and a hybridautomatic repeat request (H ARQ
i nformati on channel (HICH). 69. The system of claim 68

Wheg£i n ﬁaeﬁié }; A0S ARG isUplsedlo
datr?f 7?. etés?ggat?g}rélg} l7%I%éz;\i|1G{rn&z]8ﬂ{\/{\e/ner g’:nn Itqhe léflts)PcéH "

bldck enmedatcoBLiIERNswte.ssi on of a rate request. 71. The
system of claim68 wherein the HHGH is used to send

H ARQ f eedback fromthe Node-B to the WIRU. 72. The

syst@em ofhdyatdih 68wt BivherbinethéMRd edB 863 Enéviked ¥ of lost

failure when a positive, acknow edfgemant (ACK)/ negati ve
ratgaefBedte ag eviaria fouaerognizing she RLfailge. ow a

predeterm ned threshold. 73. The system of claim 68

wherein the WIRUr ecogni zes the RL failure when a '

posT9.i vellacsysterh of glamaret? Wwiden theghodesB uses knowledge of the

oA uF REE LA a0ELAR VRS AL e e o
reéﬂgﬁ{ﬁﬁflaﬁmﬁ,mluirg_k data transm ssion and H ARQ
procedure causes an RL failure when the channel

quality of at |east one of the HSUPA channel s remains

bel a r g 165 b8 Rnprihedet er m ned
perlg%\',d o@%?anég /5. T %Es}ys?gém of cllgilm 4 wherein the
chatal el wigalkeks tnansmiticeseive omits(WEBID: o- i nt er f er ence

ratj (I%fﬁ% 76. . The system of claim 74 wherein the
charié ;Pi #94di s based on

(c) a plurality of high speed downlink packet access (HSDPA) channels
established between the WTRU and the Node-B for supporting high speed
downlink transmissions, wherein at least one of the WI'RU and the Node-B
monitors at least one of the HSDPA channels, declares an RL failure when
improper operation of at least one of the HSDPA channels is detected and

invokes a procedure for reestablishing the RL.

81. The system of claim 80 wherein the HSDPA channels include a high
speed shared control channel (HS-SCCH), a high speed physical downlink shared
channel (HS-PDSCH) and a high speed dedicated physical control channel (HS-
DPCCH).

82. The system of claim 81 wherein the HS-SCCH is used to send
scheduling information for downlink transmissions from the Node-B to the
WTRU.
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recei ved energy per chip (EbVpower density in the band
(NO). 77. The system of claim 74 wherein the channel

wquedeiosyssp s based on bl ock error rate (BLER) raC®USZ®6/004215

The system of claim 67 wherein the Node-B uses
know edge of |ost, rate reguest [ La far
e ddgni pagyeHm akelorm 1y Beropythe e TRRFH AT wedep srmd dope
| ofe-BS@SthswmRerdge of the periodicity
trao isg%oglstf{e%ggéjﬁgent fromthe WIRU to the Node-B as

criteria for recognizing an RL failure. 80. A wreless

co ni gati on.sys .CO 7Sl oQ: e

Cr Mo P aBarod o SEL T O e RBO0R £28hed fp send
hybi?‘q&tr ahiiohyatm‘ répiegh repesd (@MQ)nfeedbaﬁkeanﬁ@ﬁham(leHSDM)d ty
. Channel s estahli etween.the WIRU and t he Node-B
1nd#‘€?tt°‘"s(tﬁ5%%|ﬁf°in?ﬂ§"% g%%}ﬂf* ﬁg@ﬁ%'nk transm ssi ons,

wherein at | east one of the WIRU and t he Node-B

nmoni tors at |east one of the HSDPA channel s, declares
an §4. f dherystenhefclpim 8OperereiretheimuyopeT QReTidoR falsies an

.t he HSDP | s | : -
i B R Sy e AR o e
WTRUidfied Qeidliag el dovidlinkisiaArahaniseios toribe WHERE. hi gh

speed shared control channel (HS-SCCH), a high speed
physi cal downl i nk shared channel (HS-PDSCH) and a high

speggl dedCtaeh BhYSiA 30 whslehPthLhaiopér (pssRRGuses an
82. The system of claim8l wherein the HS i s _used

SCCH

Rt faiken ovheohBeuthangel apelibmef ahlqast ogeithplSDPA channels
t | SSi f :

B R e e

send data transm ssions fromthe Node-B to the WRU.

87. The system of claim 86 wherein the channel quality is based on

signal-to-interference ratio (SIR).

88. The system of claim 86 wherein the channel quality is based on

received energy per chip (Ep)/power density in the band (No).

89. The system of claim 86 wherein the channel quality is based on
block error rate (BLER) rate.

90. The system of claim 80 wherein the WTRU recognizes the improper
operation when unacceptable signaling rate bearer (SRB) performance is
detected.
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84. The nethod of claim81 wherein the HS-DPCCH i s

used to send hybrid- automatic repeat request (H ARQ
wobeewlaciso and a channel quality indicator (CQ PCTUS2006/004215

the WIRU to the Node-B. 85. The system of claim 80

wher ei n_t he i nprqgper eration.c an RL fajlure
whA. t NBhABERC oftagn RO h el the Wl Uieheriresdhp JaRroper
18 LRLersERR Al Qe st QWRF tHKHEBPA channels is not
0pe%¥§%%ﬁ?§%¥%%$%gﬁtﬁéaMWRU. 8%. The system of cl aim 80
metwherein the i nproper operation causes an RL failure
when the channel quality of at |east one of the HSDPA

channel s remai ns bel ow a predeterm ned threshold for a
pr @det eTRb BRAeRAIf clain@0 wherein . WTRE syegeinesthe ihpiaper
86 wherein the channel ality is d .on
opexsiagmivhen the bt ahitdorsions of 8 eSSTIa dihwely folls helg =
WA hy the channel quality is based on
Ime?é%%ﬁ%%gy%ﬁg?gg&per chip (EbVpower density in the band
(NO). 89. The system of claim 86 wherein the channe
quality is based on block error rate (BLER) rate. 90.
The system of claim 80 wherein the WIRUr ecogni zes the
I mproper operation when unacceptable signaling rate
bearer (SRB) performance is detected.91. The system of
claim 80 wherein the WIRUr ecogni zes the i nproper
operation when reception criteria for at |east one of
t he HSDPAchannels is not nmet. 92. The system of claim
80 wherein the WIRUr ecogni zes the inproper operation
when the bit rate of at |east one of the HSDPAchannel s
falls bel ow a predeterm ned threshol d.
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