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between the WTRU 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 8GPP 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
By T



physi cal channels (DPCHs). A DPCH conprises a
dedi cat ed physical control channel (DPCCH) and a

dedi cat ed physi cal data channel (DPDCH). [0008] The
criteria to detect the status of the DPCHs and DCHs
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conparison to a predetermned 1 o WO 2006/ 086359

0421 threshol d and/ or .col l.ection o
ol Bl fechon S8 1 cor Rl relint b ot et an o
IIPCH Hassbeh eyelic yehin dam@\c/biwhgﬁamg)cﬁmﬁg%a@)“ ria\#6 thet RBe
n e nvo
WIBLEANT 6RF Sk, ilSise, A et bo Seloqsapand: GorabapLR e
doshevtion betveeeWERL WITRIU tahé thBARAN.0009] I n the 3GPP
| ess co tio sten1 both contin
GG oo 180HEBGPR B Res? Sttt ion, Pt Doty pentiuous
Séﬁ/’-‘l@S, (Mg.b slpééﬁl!?sl b]@d ,mﬁali‘ﬁ:twé L@pﬁﬁisﬁde gDe@l%K? dr&fsing), are
chan e.e |C|e orting.continuous
S&BPR#%?G%W? £ SUROPRg QEIGHEUS Ssfvices,
vehijepsitatréd gharitiedy aﬁat éfﬁeleﬁﬁ foti sﬁggortﬂigeinteﬁ-aamds&ﬂaém elrge
ro i%@- re efficient use of r resources and
sPriSHPEATCLS BEPTiNG ThATe eBiqientdise i apdiooresstreat apd iperoved
aquelity df&‘érwéﬂoﬁ@‘ﬂ@ for mf&‘ﬁbtivh%eﬁ@dew @-tﬁvdc?Serﬁ mﬁlﬁﬁe ’fé&'vme is
ed _channel s for

shar han use dedi.c
3?% hagest ?ehaansfﬁt the e, efdlegticater chammals fog gBs ispefficient
shine tl@@ﬁhfﬂ&&@@ﬁrexb&d}ﬁl@hoﬂ B Irel ess Conml::nl ﬁat i ond
and. HSDP rimarily utilize high spee
D o ¢ MR, Ri1ess erpmuBicaln sy iemRotSHBA T B
pemtrﬂ;a hlmnﬁe ahgh B@éedéﬁéﬂa%‘daéhaﬁﬁ&s f&h@%temssfmfhr&gco)sncfﬁtrb&m&e
st si ca medi ccess contro ayer
cltiineb KRrel olERtiON THHRSBANGA T WO RSeE Py Al nd ey
ad@sd gcmtmt(m{m 1ay&*s1@haamtg%a&é& he ?W‘RU S esd Nbds-BRED
recovery o

% fficient fail
el hsiirate anOOT DT AT MO SRR TEREest (SR eficiont
afdl FRe redobdIPAS BliledStANGHaREel s rather than dedi cated
nels,. it | ossi bl e that SRBs fail even
@3on  Uetre Sib2 anpered o et HFOBpor SSTHIA channels
r&the# hﬁhmwﬁ-.atédulaghblts,em idpdseibiah@s BRBE @nay 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
9.



dedi cated channel failure may not be net even though
t he HSUPA or HSDPA channel s supporting the SRBs are
not operating. In this case, RL failure will not be
detected even though the SRBs have al ready | ost
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det ai | ed understandi ng of the invention may
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Q¥R AR the aQ8mpAHFIng dPAFinkS wherein:

{00171 Figure 1is 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 WI'RU 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 WIRU

and the Node-B of the system of Figure 1;
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conjunction wth the acconpanyi ng draw ngs wherein:
[0017] Figure 1 is a wireless comruni cation system
including a WIRU and a Node-B whi ch comuni cate via
HSUPA channel s established in accordance wth the
Pro29@aA8635hvent i on; [0018] Figure 2 is a bl ocRCHUBYPHIPH21S
of an exenplary WIRU used in the systemof Figure 1;

[0019] Figure 3 is a block diagramof_an exenpl ar
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nobi l e .statiaon., a fixed or nobile subscriber unit, a
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[b6‘2éi‘ W eﬂ'i&&r% Py ia.r 1Qgr}gpnt 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 WTRU 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 WITRU 102 used in the
system 100 of Figure 1. The WITRU 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 WIRU 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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[0027] The features of the present invention may be
incorporated into an integrated circuit (1C or be

configured in a circuit conprising a multitudeceiys2006/004215
W‘i’ﬁ‘{"é@g@ﬁ%ecti ng conponents. [0028] Figure 1 is a
di agram of a wirel ess comuni cati on system 100
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o e S L, E R P R,
0382 ST e e s
either by reception of a scheduling grant or by a configured guaranteed bit rate,
the WTRU 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 WIRU H-ARQ process

may be assigned a new transmission. The rate requests and scheduling

-5 o



transcei ver 302 of the Node-B 104 receives the UL

data, the H ARQ processing wunit 310 of the Node-B 104
generates H ARQ feedback to the WIRU 102 via the H GH
112. The controller 204 of the WIRU 102 and t he
PEORPAHSPBP 304 of the Node-B 104 detect thePRE/US2006/004215
failure in accordance with the present invention,

which will be explained in detail hereinafter. [00321
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490898632 R {90064 N4 AECH 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 WITRU 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 (Ep)/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 4086,
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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assignnments may coincide with uplink data

transm ssions, and several independent H ARQ

transm ssi ons and ACK/ NACK feedback may overl ap.

[0035] In accordance with the present invention, the
WPRP610885and t he Node-B 104 utilizes new cr PEEPPRGH21S

recognizing an RL failure. Figure 4 illustrates a
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guaranteed bit rate, the receptmn cnterla 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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[0037] If the WIRU 102 successfully receives a
schedul i ng assi gnnent 406, the WIRU 102 initiates a
UL data transnission 408 in accordance with the UL

schedul i ng assignnment 406. In response to the UL data
WO2986148635P on 408, the Node-B 104 sends H ARECTAEHBHIM21S
410 on the HHGH 112, (which is showmn as a -6 WO
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R D e T s R S ST
alllD schediding 4dszignhedent 5D6 ¢o the WTRU 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, Euv/Ny, BLER or any other relevant criteria.



RL failure. O herwise, if the SRBs supported by HSUPA
channel s 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] Miltiple

WORS/08433% and HI CHs 112 may be configured foPCTH82006/004215
WRU 102 and, in each cell, the RGCH 110 and the H CGH
112 may utilize a_.compn phyS| cal channel. RL failure

Be4Rd on 44 averin Eared) dhespansere ressieps taaiUbsrRedufing
dsBBnhRAEBDE,ARe VPTRO102GRhEY @WBaﬁn&aﬁH‘m‘EQ@n B“)é}(lwhlch is

channel s. An exception may apply

shewpeapdaiiediransmission indighreOhio the N?é?*ﬁ lsoér A thg Node-B 104
M@‘es%o r&pot@é follbwinb BRath Rhiddieh R UL EARATESS hQNmhriBRY

be declared if any one RGCH 110 reduces the rate

5961 @referedl m@aéw@r#wﬁ@&cqtmeé%lhaﬁﬁor asrawcztfeém%@abold
@9&(&@3}3 @Ré %63%5104 &Q% ZeciGrd RES faﬁufeor Iﬁlhefmdebm qO4 has

detection in I's specified for

knewiedge pﬁwnshroen%@é’é@ rﬁransggﬁﬁlqnﬁ Tpllyesidiy Hﬁ@%@ﬁm
50"4%!'1@921%% L, APAGR, or 1f‘Iﬁe YWHRMBHZ e MG anBREAAR akilch kdll%’w@g

N controlled configuration changes whi ch

hyd&WRQ feadhrck ZB1 invdudisg mpAGKe (refesrbly pfterreverpRegnsqqypive
Hi§red3£4 st%.ﬁsﬁ&l @aqgirg ﬂgﬁéﬂolrﬂs rtaz?dhleﬂf Eh QI RCR | 1@47may declare

criteri a. gure ustrates a schene f

Rle fadbere, nQ-‘hRLNCfd@rE 4P megy «':tlmeum@re ARK/NOS K ratig on ﬁgalt Gpda
rEE?E!EénfsQi%HQ g @k WHRUWob %L %ﬁ&m@ &AkiON System

100, as hown i n Figure he Node-B 104 utilizes

[@@4&] eria %fe@laé‘ﬁ op @tlmly éhe R &ilure mppbedatormingd by 2
S e éﬁh%@@lsh&aﬂer @N%)t rm%&%gya{e NS B’&o& ﬁ%ﬁ%ﬁ%&@@m

a rate reguest is shown as a fail
ipfommetips $p dhe iIBNG gwhea%)‘J-D ‘aCHh@ualmxj ratp request e"pceptlon

s@ﬁmg ed. A‘fg% 48t LhAURELS 's@ﬁlshg] ;. I B@I(ﬁqgcmaﬂbﬁ)

requests 5 on arriva new HSUPA dat a t

andéom FPPD&FH @W@@H@‘Eﬁzonfl gured to send a rate
[?@ﬁ‘}'eSt P8 @%ﬁéx%‘ﬂbﬁ%ioh%faﬁ@é‘stﬁlﬁé oafé BIdPCER 'ifli Qﬁ’c{ t?x@ E-

€ request report Ing 1n aavance

DRJDGH\mqqgrsm failure of detat trangmisgiest 508 fam th@gW’RRU HO2 is
et RDATLAS tRONGhe- B doRfhek B A HB HIORa BYle® End RS 2

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 WITRU 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 WITRU
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
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the Node-B 104. WIRU rate requests 502 may al so be
generated in response to a request fromthe Node-B

104. In response to a rate request 502, the Node-B
sends H ARQ feedback 504 to the WIRU 102 over the RICH
YO2006{88358] so sends a UL schedul i ng assi gnnBRT/USHB6/04215
the WIRU 102 over the AGCH 108 or the RGCH 110. Based
on specified rate request procedures, the No B 104
chayaohodlS DRECERoG% dothorirpassisneh Grpesies Copigpto ssch

géﬁ‘%ﬂoﬂgﬂﬂﬂRQﬂ}ﬁéésQﬁiﬂlerWﬂH@Siozof a polled request),
S criteria RL failure detection. [0044] The

[PR49% ur endnaceprdance gathythetnraserb dpveptisnthe JETRHNMK tilizes
cﬁ't&ﬂ for 3eco§ﬁ‘iz§'% AERBYLSSreHASRNE réd léﬂ o fe HESCCH 602
fromthe WIRU 102. If t channel, quallty
a@ﬂ thh ES=PDRCH P AFigure] Hinshatesg %hﬁ]m@cfé% cpgtiggs an R
f%&fsﬁ%% WIRU ’clo@ asietes Mt E’@rabéﬂildéﬁcetdﬁiﬁﬁ +thé liﬁesent

al so declare RL failure
inGationy éﬂhs;os dulen GiiBe g dho Nogedh 1He S@%P@@S@fdﬂil%g

aSA8R 4070 ?Wﬁ' é’ ShRAS 88 2 PRI EHBS R fin Q i), 86 the
on-sc rants signaled to the 162.
VTHBUdMEhma?ﬂ%ﬁsﬁ%E%E6@PCCH 114 may be evaluated based

S' R } [éﬁtaﬁlt%aoﬁwWmﬁlmyaa@tshsvmnemgaez
086359 PCT/ US2006/ 00421 45] shown

may aiscgm@stse channebapality en the H@c%?cw /821 Héhuhannel quality

o GAE IHSL S 2669 %Hi%ﬂjts POBw Ehﬁreﬂﬁyﬁ% %Eﬁgﬁolé (Hler a

dat a transn133|on I's shown as a fail

predeteymiined paviddref meﬂ@ ‘&TRUdszlﬁéclwem@h@durq quewét]:us
cHodiS: B plOd onf RAHY RioPRALLFARASEOELRLANNY the

transm ssi on of UL sc I ng assi ghnment
[Q(wléf er affleferzing éo Flg@wlaf the SHERIE 402 e@@%ﬁﬂbrrre@w@? ﬁ@ DL
M Gl 02 ek gE el 5
rkmml @a@@agmgymﬁ%r{wbyhﬂs shRenas piaiipsiransmassion in Figure
’f the ﬁ%g—"f’l@%%&ieﬁdg@%anéeo évlﬂhn&léJFéchge@ ﬂ\ﬂo‘%edﬁfmg

recelves an dat a packet foll owed

abygmmﬁmme dtib asiesBEmenhuniy aOﬁﬁgf thﬁW@@ 10pmenitprgishgnnel
Lfy{l HRY S es]ﬂ&?lg%%& bl iPthe ngﬁﬁkfl Ghafily R B BY 'PiiSc% bo4

IS reac
remoirmrbelow a predetermined threshold over a predetermmed penod 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/N,, 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 WIRU 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 WTRU 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-



RL failure. The Node-B 104 may al so use an ACK/ NACK
ratio on final data retransm ssions fromthe WIRU 102
as criteria for RL failure. [0046] Additionally or
alternatively, the RL failure maybe determ ned bg a
WORO/8EBhor k controller (RNC). In this caseP§HBES2006/004215
Node- B 104 provi des necessary information to the RNC,
such as E-DPCCH quality, rate request receptjon

riloa chanmet éCPmli&R@ce&;toa tIf Sheasmeasyredh cRqngel gpplity 1s pplow a
c(rr\ 1 Megﬂﬁﬂ @tefés?ﬂﬁly OV@ing/SﬁéClﬁ_dl:Pll%'ﬂeﬁe@ %m@d} 102

[ 0047 i nproper operation of at |'east one of
IPﬁEdQQQH@ lﬂkiuﬁhd the E- DPDCH occurs, a failure of

6@5 tr arm}eﬁﬁ ERORY, iR, WBR MR SR2WIRU 862 8%atthe
the Node-B 104 recogni zes that the RL has fail ed

sandﬁemwkTéERéN eomSigurntion ¢hengesothad gesyt imdigbling HSHRA

"épeg)@loﬁ hOtheSHeaassfodl | YwKeC SRBE Sark h@cﬂ% dedBPA, UTRAN
nsm ssi on 508, the Node-B 104 sends Rg%feedback

csmolleﬁ conBgwipkon charmes WhitharerylEin (ilﬂblff@ﬁ jogefagion in
mﬁﬁg&&% rb%'a?ll a%ﬁﬁt?cmal Rﬂqglhﬁ%t&é@éacﬁoﬁ RateWRRU 102

A, schedul i ng_assi gnnment s

[ﬂ@ﬁ4] down|Th@keogdince mﬂaﬂyﬁrgs;ﬁnb iyention,the Nede-BelP4gniliges
&ﬁ@ﬁ?\@g ggqit?ﬂ&%ﬁ Riud ba%Q@Uﬁ‘f‘écellgtrlig% o%f%@é')ﬂs BORCH 608,

04 to e WIRU schedul i ng
Tigpror ki tates rectbeme dororEns nsasaE f8ose ot the MERE 106
e
iR BEDEACi Bl do B0 0 el v, PRRETRL 102
SeR@an HORQ fﬁ@ﬂbaqkaﬁﬁ)§rﬁwﬂﬁschl’$ Mnfaé@é@&@lwrar{sm@mn m@guese

oafiigeBnd o SRARE L BARLh 2 ahd b GALLAibH od BB
N@de\lﬂ)m@d@leowm 1%ma332191@t@m@mpawnﬁﬁwdépr periodic CQI
) r I
SUmEET 01018 LA ruBrmantsponsel nchy
repordingobyl aperifiedi sigmaling procerbres iallpwatiaste; B drtectigrref 152

WbbE R e thEhleAsldlnchGRANORI 2 9ne Nolib-H 704, U Snbies &
on recepti on on

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,
Ew/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

(o8]
ﬁ

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

A11-



and the HS-PDSCH 604. Figure 7 illustrates a schene

for recognizing an RL failure at the WIRU 102

utilizing HSDPA in accordance with the present

i nvention. The schedul er 308 of the Node-B 104 sends

MO 2084188671 ng assi gnment 702, (which i s shoRETAS§2046/004215
failed transm ssion in Figure 7), to the WRU 102 via

t he HS- SCCH 602 00501 The neasurenent unit 206 @L“EE
antity stedistiess v CRLATNRR ACK/NAGK indigptipog s

HS- SCCH 602. If the channe
quapﬂsélo:ﬂfé?h&é isﬁd&amsﬁégH

602 remai ns_hel ow a
[peEd et er lthouck thefiabings gnd eloments efiepToraR dOYrEtiop gre
SditRek SR8l s, cblfiefefure

#&cgﬂqulrl Fl% | a |es e%ngsed orlﬁ V\%% n?vﬁogﬂgh%#{)o? HS- SCCH
caclémentycan[l@0Bed alaearithory the Oﬁmﬂp@tﬂws ﬁu#d elgmentpral the

£ e
S ARSIt B ol TS b ftures
&wﬁ&hnnmisDﬁﬂwﬂgaﬁmhénﬁahantransn1SS|on 704, (which is
shown as a failgd transmssion in Figwe 7), via the
HS- PDSCH 604 in accordance with the received DL
schedul ing assignnment 702. The neasurenent unit 206
of the WIRU 102 nonitors 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 predeterm ned period of time, the WIRU 102 nay
declare an RL failure and i nvoke a procedure for
recovering the RL. The channel quality of the HS- SCCH
602 and the HS-PDSCH 604 may be eval uated based on
SIR, Ei NO, BLER or any other relevant criteria. If the
WRU 102 successfully receives the data transm ssion
704, the WIRU 102 sends an H ARQ feedback 706
i ncludi ng an ACK on the HS-DPCCH 606. [0052] The
controller 204 of the WIRU 102, as shown in Figure 2,
may further nonitor an ACK/NACK ratio from CRC on the
HS- PDSCH transm ssions. |If the ACK/NACK ratio is
bel ow a specified threshold, the WIRU 102 nay declare
an RL failure. The measurenment unit 206 and the
controller 204 of the WRU 102 may further generate
and send a CQ, preferably based on comon
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-10 WO 2006/ 086359 PCT/ US2006/ 004215 pil ot channel
(CPICH) reception. If the neasured channel quality is
bel ow a configured threshold (preferably over a
specified tinme period), the WIRU 102 nay declare an
RL failure. [0053] Criteria for the RL failure
detection in the WIRU 102 should be specified for

UTRAN confi guration changegHA?géSresul t in disabling
HSDPA reception in the WI When SRBs are
utilizing HSDPA, UTRAN controlled configuration
changes which result in disabling HSDPA operatian in
the WIRU A0methed 0f d¢tetingaaadia ka1 P itk y e method
detection criteria. [0054] In accordance with the

COMPEEHES i nvention, the Node-B 104 utilizes criteria

for W %g éeasﬂmé AN %ﬁe&ﬁ??ﬁnkrpé@é@ pictess GISUPA)

t he Figure 8 1llustrates a schene for
chganélni zing an RL failure at the Node-B 104 utili zing

HSDPA i n accordance with the present, inventi on. The

WIRUre@Enisagdhas g %tﬁm@lF%%&g‘hﬂﬁ%g@éé‘tll%WOSE&V%e usipg the
failed t igsion in Figure 8), after

@Eﬂ%ﬂn}lg{éﬁ%ahl | ocation 802 and data

t r angetinsimna8 R faidird; ied Node- B 104. The WIRU 102

may additionally be configured for periadic CQ -

r epoinvoiyng@ pessedere for regsiadliships e of the H ARQ

feedback and CQ reporting, by specified signaling
procedures, allows Node-B detection of HS- DPCCH

failyres. THSmEBRIGRIER 1 WhereidGhe HSUPA diodmeBiridddes at
as shown in Figure 3, may al so nonitor channel

lepst] drteyofdhn tafbsohige BRaOK cheeneh MGICED; merelatisp gapnt channel
| t - DPCCH_606 ' | ow. : :
@rotal ol sedSbRiGahirnats, oAt SR0eRr] S RRQY knfopmgtion

C&ggpgp(}tlf ber 304 of the Node-B 104 declares an RL
al lare

e quality of the HS-DPCCH 606 may be
eval uated based on SIR, Eb/No, BLER or any other

e o i bl (e or
L@gﬁ/ ar %:%K%(ii%trglfs%hgauﬁhggagséig?nﬁé’ﬁtstiﬁeregﬁoﬁ@ 104 @ate request.

an ave

4, The method of claim 2 wherein the HICH is used to send H-
ARQ feedback.

5. The method of claim 1 wherein an RL failure occurs when

scheduling information is not received after sending a rate request.

6. The method of claim 1 wherein an RL failure occurs when the
channel quality of the HSUPA channel remains below a predetermined

threshold for a predetermined period of time.
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of the reported CQ or an ACK/NACK rati o over a
sliding window period is below a threshold, or if an
average of the nunber of discarded MAC hs

transm ssions is above a threshold, the controller
304 of the Node-B 104 may declare an RL failure.
[0056] The RL failure may be determ ned by an RNC. In

t hi s,case,the -B. tv is based
o7 e A RO RS e b n
s2P8P169RZr8REd HROQSIRNA4215 quality statistics,
reported CQ, H ARQ ACK/ NACK indications, or MAC hs
transm ssion failure indications. [00571 Although the

f eat d el t f t.h i i
deachi bed TR BRGNS Sreaf s BRsaR e dS DR thihdtincludes
aﬁo‘a{mbﬂfﬁei%ﬁﬁt cBafhef @atiaEp. or el enent can be used

alone wthout the other features and el enents of the
preferred enbodi nents or in various conbinations with

el § o Thamo o dethiey 6 4 e B ST IPA chfifg A RAREs o
rn]%gilvt% Ia%lg cggh%,ef gidieip, the method conprising:

east oné hi gh speed uplink packet
access (HSUPA) channel; recognizing that a rate

Chanddl  nadhermpriaar ofidaié Mpesnirsnor 3PL{EA chipel includes
' hpg: bl i shi he RL. 2. Th
aﬂ%@%ﬁﬁégﬁgg%ﬁgﬁg ﬁﬁfﬁ@asuﬁ Icﬂgntnele i ncl udes ©

at | east one of an absolute grant channel (AGCH), a
relati ve grant channel ) L
11. he method of claim 6 wherein the channel quality is based on

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

12. The method of claim 6 wherein the channel quality is based on

block error rate (BLER) rate.

13. The method of claim 1 wherein the RL failure is recognized

when unacceptable signaling rate bearer (SRB) performance is detected.

14. The method of claim 13 wherein the unacceptable SRB
performance includes a transmission rate that falls below a predetermined

threshold.

15. The method of claim 13 wherein the unacceptable SRB
performance includes a positive acknowledgement (ACK)/negative

acknowledgement (NACK) ratio that falls below a predetermined threshold.



(RGCH) and a hybrid-automatic repeat request (H ARQ
informati on channel (RICH). 3. The nethod of claim?2
wherein the AGCH and the RGCH are used for sending
schedul i ng assignnments in response to a rate request.
4. The method of claim2 wherein the HCH is used to
send H ARQ feedback. 5. The nethod of claim1 wherein

an Rig! al gt SnBSil 8 ISR 1 SANGEH 1O RIDEANR! {50 cbgnized

not recei g a rate request

wliﬁh*}%@ Pliofs lcﬁwh& 9P ek e ISR ARhdaiel i Ropamtr s when
the c%annel guality of the HSUPA channel renains

bel ow a predeterm ned threshold for a predeterm ned
period of nme. 13, 0 t hod , pf [ i

t he éﬂanng‘ﬁleqxagplilqc%, of glaﬂ)@si JVBerein tRE R:]i ?311'11{11% chéﬂlzed
wﬁ*egxn @ﬂl%tb‘?f LS LF ShENARUPAI éllz{n?leﬁe)fallg beibﬁ Aeieddtarimined
craim V\,herel n t e HSUPA channel includes an
tefssbbld.e grant channel (AGCH). 9. The nmethod of claim

6, wherein the HSUPA channel includes a relative
grant channel 10. The nethod of claim6,

V\,her AffRire, the method
nf or 211%??95,@?%@53% ARG HRIe R 7o, the el
c&‘ﬁ%&%ﬂ the channel quality is based on received
energy per chip (Eb)/power density in band
12. Thenitetihpatdeast enenhéghuspeed HpLRE E é}ccaéfa'?@r‘WPA)
s based on block error rate (BLER) rate. 13. The
PRBA of claim 1 wherein the RL failure is recognized

V\’h en 4 SRl RhLe afhpIRik ditartddSsiiRaioty arddEkBybrid- automatlc
performance 1I's detected. 14. The nethod of claim

rapesterequbbe(Hinsk Qe pro¢adarsReing the HSUPA channel has alled,
declaring an RL failure; and

invoking a procedure for reestablishing the RL.

19. The method of claim 18 wherein the HSUPA channel includes
at least one of an enhanced uplink dedicated physical control channel (E-
DPCCH), an enhanced uplink dedicated physical data channel (E-DPDCH)

and a hybrid-automatic repeat request (H-ARQ) information channel

(HICH).

90. The method of claim 19 wherein the E-DPDCH is used for

transmission of uplink data.

91. The method of claim 19 wherein the E-DPCCH is used for

transmission of a rate request.
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performance includes a transm ssion rate that falls
bel ow a predeterm ned threshold. 15. The nethod of
clai m 13 wherein the unacceptable SRB performance

i ncludes a positive acknow edgenent (ACK)/negative
acknow edgenent (NACK) ratio that falls below a
predeterm ned threshold. 14 16. The nethod of claim

1 wh i h f ai i : :
orit 201 o e pathqorslatin kRERER FRH e DPECEPhhdthe
035} g U el RidMod tRIRIsRid6S fRe ok rbi@edts recogni zed

e bit rate of the HSUPA channel falls bel ow a
predeterm ned threshold. 18. A nethod of detecting a

dig link (RL) fajl \ h )
o Bt el b e BB Uy BTS040 o send
Aggﬁ%&f’dﬂa%ﬁUPA) channel ; recogni zing that an uplink
atrans

M ssion and a hybrid-automatic repeat
request (H ARQ procedure using the HSUPA channel has

fail ed; decl i RL fail Do i i. )

plaé o Thor mrosbod b g 19 Fheresd the REDiTHefts dotscted
cee . . :

v i BostBfFo A Rt ALK iRk HRAC fclAbwl Aftmont

(KDARE o tiEfalRPE D a predeteamined Untdshivldiedi cat ed

physi cal data channel (E-DPDCH) and a
hybri d-automati c repeat request (H ARQ information

channel | 20. . The t ' | s o

Che BBopodihs tetdtiof B el i Bl ot Sl dnission

aﬁxythléfﬁ-m@m%c@du@ @ed Sn WIefAiutetvikeEt PO quatity of
s

the HSUPA channel remains below a predetermined threshold for a

predetermined period of time.

96. The method of claim 25 wherein the channel quality is based

on signal-to-interference ratio (SIR).

97 The method of claim 25 wherein the channel quality is based
on received energy per chip (Ep)/power density in the band (No).

98  The method of claim 25 wherein the channel quality is based
on block error rate (BLER) rate.

29. A method of detecting a radio link (RL) failure, the method
comprising:
monitoring at least one high speed downlink packet access (HSDPA)

channel;

detecting improper operation of the HSDPA channel;

16
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transm ssion of a rate request. 15 0 22. The nethod of
claim19 wherein both the E-DPCCH and the E-DPDCH are
used for transm ssion of the rate request. 23. The

nmet hod of claim 19 wherein the RICH is used to send H
ARQ feedback. 24. The nethod of claim 19 wherein the
RL failure is detected when a positive

acknqw edgenen negati ve acknow edgenent ( NACK
rat i 6e¢lar h&\‘/\;A ‘# 8§aerm' ned threshold. 25. The )

et Ntk King b3 Bod Gtk ¢bBstbHislifld e HA 2

transm ssi and the H ARQ procedure causes an RL
failure when the channel quality of the HSUPA channel

remai_ns bel ow a er th
pr edéPer mikedn %‘g{ei?lqn?ﬁ@%%%{f%%%g 8ﬂa¥me includes
e h
o oo B by fél@ﬁ?ﬁ P S B R S ol afhlgh
s?éei gshgglcababwmmmehﬁmmmwaaﬂwn& Hasaul adwigh speed
Ived energy per_ chip ensity in the

dbdthd\DhYS12§IgCW0h‘§t 5gr)gcﬁ§\eﬁ§g V\,hergl n the
channel quality is based on block error rate (BLER)
rate. 29. A nethod of detecting a radio link (RL)

fail e, tihe ABERGEOf 81 B0 hereintin HE-S6GH s hembto send
one hi gh speed downlink packet access (HSDPA)

scheduléhg informetiomgfor orupitk IROSHIPYANSS t he HSDPA
channel; 16 0 declaring an RL failure; and

32.  The method of claim 31 wherein the HS-PDSCH is used to

send data transmissions.

33. The method of claim 32 wherein the HS-DPCCH is used to
send hybrid-automatic repeat request (H-ARQ) feedback and a channel
quality indicator (CQD.

34. The method of claim 29 wherein the improper operation causes
an RL failure when H-ARQ feedback is not received after sending a

downlink data transmission.

35. The method of claim 29 wherein the improper operation causes
an RL failure when the channel quality of the HSDPA channel remains

below a predetermined threshold for a predetermined period of time.

36. The method of claim 35 wherein the channel quality is based

on signal-to-interference ratio (SIR).



I nvoki ng a procedure for reestablishing the RL. 30.
The nethod of claim 29 wherein the HSDPA channel
includes at |east one of a high speed shared contr ol
channel (HS-SCCH), a high speed physical downlink
shared channel (HS-PDSCH) and a hi gh speed dedicated
physi cal control channel (HS-DPCCH). 31. The nethod of

cl ai g 30 'l‘ﬂg étﬂoﬁl?ﬁ'c {ﬁs Hé‘eﬂ?@ﬂ% LiRuf Quality is based

schedul i ng or mat1 on ownlin ransm sSi ons.

od F@cemm@ﬂe@fy sdradhip IEMpever dendity hiStRDBOR |(No)used t 0
send data transm ssions. 33. The nethod of claim 32
wherein the HS-DPCCH is used to send hybrid-

aut o tlc epe ) _

chan E{]g%ﬂ%@l 3“?%%%?5"\7@8@911{ ?ﬁgp%ﬁ@l%eﬂgy s based
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42. The method of claim 29 wherein the improper operation is
recognized when a positive acknowledgement (ACK)/negative

acknowledgement (NACK) ratio falls below a predetermined threshold.

43. A wireless transmit/receive unit (WTRU) configured to perform
the method of claim 1.

44. A Node-B configured to perform the method of claim 1.

45. A wireless transmit/receive unit (WTRU) configured to perform

the method of claim 18.
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recogni zed when the bit rate of the HSDPA channe

falls below a predeternned threshold. 42. The nethod
of Clzé é & 'Be'cgnhgﬁrém V{ﬁpcgm'é%éﬁfbd' of claim 18.
recogni ze €h a posPlive ackno ement

(ACK)/ negative acknow edgenent (NACK) ratio falls

bel ow a predeterm ned threshol rele

d
t r anéii t/!AéEJé'Blﬁ@S tiransIiYireesy VQ:W%E/@%HW?%‘W% peperform
iml. 44. A Node-B configured to

t‘b“emegﬁﬂ&f’ﬁ‘é %%d of claim1. 45. A wireless
transmt/receive unit (WIRU) configured to perform

the method of claim 18. 18 46. A Node-B confl ured to
per f 48m t AeNpde b ¢ovfigured to perfonm tha mpthadeefsclaim 29.
transmt/receive unit (WRU) configured to perform

the nmethod of claim?29. 48. A Node-B configured to
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