RECOVERY METHOD FOR LOST SI GNALI NG CONNECTI ON W TH

HSDPA/ FRACTI ONAL DPCH BACKGROUND OF THE | NVENTION 1 .
woeatsrweab Fi el d The present invention general PgT/IB2005/001747

relates to a universal nobile tel ecommunications

system (UTMS) , including the UTMS that forns part of

the 3rd generation partnership project (3GPP or 3GPP2)

based on code division nmultiple access (CDMA) . The

present pRYERERIN MEGRRCFORO RS BalgAsak: W deband
COVA ( ahé&@y %&Im&i/ﬁﬂ@@r oA, | opcl hat
i ncl udes hi gh speed downlink packet access (HSDPA) and

a new feature, a socalled "Fractional Dedi cated

Physi cal ChamekckdmnabP@h , Tut orlpeswsedyt oget her with
HSDPA; and nore particularly, relates to a recovery

mat.haddteri gl esitelsi gnal i ng connection with

HSDPA/ Fractional DPCH. 2 . Description of Rel ated

Pritlel grmdsergenervalnt iking geesdad land-d lntsdw dasiuniversal

di agrans of the UMIS packet network architecture,
mobiite dielieschmowi dat itdne avstamh @RiFe limckussingvithe UTMS

packet network architecture includes the major .
thatafetinse @antalofel e it denpi@&t QGuiRfHaEme YL PIMESt

omfeEi, Tl Acees el uork (UTEM.. o S0 CSLE (o

"t rmn n .' '. .
f%e pfgsegyﬂfﬁJQnEf%n relates to the Release 6 wideband

CDMA (also known as “WCDMA”) specification that includes high

speed downlink packet access (HSDPA) and a new feature, a so-

called "Fractional Dedicated Physical Channel (F-DPCH)," to be
used together with HSDPA; and more particularly, relates to a

recovery method for a lost signaling connection with

HSDPA/Fractional DPCH.

2. Description of Related Problem

In general, Figures la and 1b show basic diagrams of the
UMTS packet network architecture, which is known in the art.
In Figure la, the UMTS packet network architecture includes
the major architectural elements of user equipment (UE), UMTS
Terrestrial Radio Access Network (UTRAN), and core network
(CN) . The UE (also referred to as a “terminal” herein) is
interfaced to the UTRAN over a radio (Uu) interface, while the
UTRAN interfaces to the core network (CN) over a (wired) Iu
interface. Figure 1b shows some further details of the

architecture, particularly the UTRAN, which includes multiple

CONFIRMATION COPY



interfaced to the UTRAN over a radio (Uu) interface,
while the UTRAN interfaces to the core network (CN)
woverc/0a0§7ed red) lu interface. Figure Ib shows BOWEB2005/001747
further details of the architecture, particularly the
UTRAN, which includes nmultipleRadi o Network Subsystens
(RNSs) , each of which contains at |east one Radio
Network Controller (RNC) . In operation, each RNC nay

Radi o NRE AP CUREy "B D AT SE dt Pt ki %t%% gt
1easltntoe%dk9:1d3%Uu ‘E‘iﬂo\@kt I&o[llilﬁl']_:"o'lﬁl ? L{%CW a fﬂ"% on, each

f ace shown iven U ein

RNC Fna %ec QL Aek Wit @o"wdllta&aqu%%eB%sem duf a%e e UMTS
e of the Node Bs are connected to different RNCs.

counE@Eﬁb&%%a@%eGS& Welsd RtBitdonlsd MRCHO&dIR @8, eNtiaCtradio
Node B2 of RNSI and Node B3 of RNS2 where Node B2

contakd hode BllangleeighberianghdodedBs iHiexfme odmryr shown
for exanple, when the UEl is in a handover situation

in Fand tlber e A gyiarechaiyesiyn Hehe nc aamect icomtfaamvaridh Mode iple
B to another. The RNCs of different RNSs nay be

Nodec 8snevead iy care loar moreecffacéaniicste &9 @ mshitactgrs to
to stay in contact with both RNCs while traversing

dlfffeﬁfémtaRé@SI b@logn@rw@amea RodE1B igf Fgse RiCHay Pcdm

voas 5&2%%@?%#%%%%?%%%%% it
for ggg%p§UCh whe t%%e UEl is in a handover situation and there
is a change in the connection from one Node B to another. The
RNCs of different RNSs may be connected by an Iur interface
which allows mobile UEs to stay in contact with both RNCs
while traversing from a cell belonging to a Node B of one RNC
to a cell belonging to a Node B of another RNC.

The Release 6 WCDMA specifications provide for the use of
the "Fractional Dedicated Physical Channel (F-DPCH)" éogether
with HSDPA, which may be implemented in a UMTS such as that
shown in Figures la and 1b. In particular, Figure 2 shows the
proposed Fractional DPCH slot formats in the downlink (DL),
and illustrates the fact that there is no space in the DL
dedicated physical channel (DPCH) for any data carrying
dedicated physical data channel (DPDCH) bits. For example, the
current DPCH radio frame includes 15 slots, each slot #i
having a DPDCH (Datal), DPCCH (TPC and TFCI), DPDCH (Data2)

and DPCCH (Pilot), while the proposed Fractional DPCH slot
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shown in Figures la and Ib. In particular, Figure 2

shows the proposed Fractional DPCH slot formats in the
wdawsloooke (DL) , and illustrates the fact that PCEBm®Os/@01747

no space in the DL dedi cated physical channel (DPCH)

for any data carrying dedi cated physical data channe

(DPDCH) bits. For exanple, the current DPCH radio

frame includes 15 slots, each slot #i having a DPDCH

t “H_ ( F : n
oy ML) T Wi [ St hE prBRASEd Fr act L okar DO
adopBkAt £8r PRES shRek wdeathvasli f EaEanha9Rhig0RSmE- A riERbeaRnt
4 was adopted to the specifications) , each having

of tpenepar panoenest oh thetREnand Pkl OFH,N wheldt itk t o
Tx OFF, where the transmission is off, as shown, but

tranBRiPEREH bkt 8£fl, naef Edovn,t batphionDPPICE bfi tishe
Fractional DPCH is to have in the downlink direction
ofhy e& £Bedi, cahed pPhysiipde Gonthel FEhatienalDPECH) isndo
not a Dedi cated Physical Data Channel (DPDCH) at all

haveand thesdoghll inkafifiirecitdonhendowal Peidicakedudinyg igal

| ogi cal channel carrying the control signaling,

Contpedi €apaeCortPPECHEhaRfePOEDECAPHCaGSE Fé¥siced Data
i gL AT o B ) o e ot ed o,
inca RG220 5L RN eallidge ) Ll shandaver,
SR i B S
signaling etc.), would be carried on HSDPA (e.g., on HS-DSCH).
The problem with this approach is that at the cell edge
in the soft handover area the terminal may be receiving
several radio links but the HS-DSCH only from a single base
transceiving station (BTS) (as HS-DSCH cannot be in soft
handover). In the Release 5 specifications, if the
measurements indicate that the serving cell with the HS-DSCH
has become weak, then the control-signaling-carrying logical
channel, DCCH, transmitted on the downlink DPCH (DPCH being
formed by DPCCH and DPDCH and thus having a data carrying
capability) can be used to transport the control message
reconfiguring the HS-DSCH to be coming from anotherxr cell. This
is because when the UE is in SHO the same DPDCH content is
transmitted from all the cells participating in the soft
handover, but the HS-DSCH is transmitted only from one cell,
and thus losing the signal from one cell does not impact the

reception of the channels transmitted on the downlink DPDCH.
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handover) . In the Release 5 specifications, if the
nmeasurenents indicate that the serving cell with the
wolZeodas7has beconme weak, then the PCT/IB2005/001747
control -signaling-carrying | ogical channel, DCCH,
transmtted on the downlink DPCH (DPCH being forned by
DPCCH and DPDCH and thus having a data carrying
capability) can be used to transport the control

£i . )
(Seeanol%?&% rlecﬁvgll_?ﬂ)i‘!r)l %%wt q% 'Erl"‘leD%géHt &e@@w‘é@c@d@ tfl'fsel.ilrgontrol

er ¢ S IS because when UE isTn

signtaliﬁrr%a% R%?gédc%f e S -DrMs s ehify eB1al ledhismitting

cel participating in the soft handover, but the

the HE-BEEH ibedomiRs Hdd &&aanlnsrf reiens e &ilgnadnichd himd is
| osing the signal fromone cell does not inpact the

lostl eept ia@n aef itvke sehartelsittaarienidaldd dm thiee dawdd rdase) ,
DPDCH. (See Figure Id below.) Now if the DCCH

therdel isdetiang onheatortavedl cgi gmalviligh $hesgspeics en DRE coming
HS- DSCH and this cell transmtting the HS-DSCH becones

front @eveeal foerl selbudblne giqpslidg trar® iNstsigrem gy in
active set of suitable cells in the wrst case) , then

the gloginliak derc Freddpamimaln Aic Fhufetdig%e &l pprgy mechanism

comng fromseveral cells but no possi tﬁl}l [ t]}/ to carry
GO

for &henAGLHPLN toh & SFSRHIETKS & e na | TSP

there i s no chani t k .t fiqu i
som v%)@rteeleﬁ,isf?a'grrgm} g:g—lbezﬁs{)—ﬁ{%cgp %&?@ewea;se l@osst;.e?%hrﬁl i ulreteuatlon
HS- DSCH t hat .was .l,ost, _-T [ ' . .
can (G 1 Rordids W P T oA L ot {o o By 1 e

pecdBRPeE 12 4 he, B PSEpsc! t hauaihidie tHOR B B be
avoided simply by mapping the DCCH always on the DPCH (and
never on the HS-DSCH). However, with the Fractional DPCH,
there are no other options available than to use the HS-DSCH
for signaling thus the problem cannot be circumvented.

For example, Figure lc shows in particular how the DCCH
can be mapped either to HSDPA or DCH channels when in the
CELL DCH state and in parallel showing how DCCH is mapped when
in the CELL FACH state, while Figure 1d shows that HS-DSCH is
always transmitted from one cell only. In operation, if the
DCCH is transmitted with DPCH, then in the SHO it is
transmitted using all the radio links and thus losing one
radio 1link does not cut the DCCH connection, but when DCCH is
transmitted with HS-DSCH then in the SHO if that radio link
(RL) is lost then the DCCH connection is lost and can be
recovered by moving to CELL-FACH where the DCCH is sent using

forward access channel shared by all UEs in the CELL_FACH
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avoi ded sinply by mappi ng the DCCH al ways on the DPCH
(and never on the HS-DSCH) . However, with the
weénremtooeatal DPCH, there are no ot her options avariiBi®001747

than to use the HS-DSCH for signaling thus the problem

cannot be circunvented. For exanple, Figure Ic shows

in particular how the DCCH can be mapped either to

HSDPA or DCH channel s when in the CELL _DCH state and
Statin paral | el showi ng how DCCH i s mapped when in the

e=CELL_FACH state, while Figure Id shows that HS-DSCH i s

?#MQ%§ £é%ﬂ§ﬂkﬁ$ﬁﬁ;5{&&}0§§t9@&5E§§$yvia@sogeééih@n@n to
if the DCCH is transmtted with , then in the SHO
thisiprdsiddiansnmitted using all the radio |inks and thus
I'osi ng one radio |ink does not cut the DCCH
connection, but when DCCH is transmtted wi th HS- DSCH
then in the SHOif that radio link (RL) is lost then
the DCCH conrsiMNARY IGF | TISE HNMENEIONe recovered by
novi ng to CELL- FACH where the DCCH i s sent using
f Thavep e sece snednieh shavededya afplwEsonntehehis
CELL _FACHstate . There is no known prior art that
problemyi des a solution to this problem SUMVARY OF THE
I NVENTI ON The present invention provides a ,solution.to

t B s OPFemsiesh $9R5®r oblRsPreerik, 1RKepteReRfovides a

i nyentjon provjdes_a . . .
new an uniqueqmetho featuring steps of detecting in one

node, such as a terminal, that a downlink shared channel
cannot be received reliably from another node, such as a Node
B in control of a serving cell, in a network when a control
channel is mapped to the shared channel and autonomously
moving the terminal to another protocol state. The method
also includes an automatic re-establishment of a signaling
carrying connection between the terminal and the network
without actions needed from the user of the terminal.

- In one embodiment, the downlink shared channel may be a
high speed downlink shared channel (HS-DSCH), the control
channel may be a dedicated control channel (DCCH), and the
DCCH may be carried over the HS-DSCH, the control protocol may
be radio resource control (RRC) protocol and the protocol
states may be RRC protocol states, such as e.g. CELL_FACH and
CELL DCH, or some combination of one or more of these
features.

In operation, after the terminal detects that the

downlink shared channel is lost, it may notify the network of
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new and uni que nmethod featuring steps of detecting in

one node, such as a termnal, that a downlink shared
woheosreds7cannot be received reliably from anot ReT/IBZNE)01747

such as a Node B in control of a serving cell, in a

network when a control channel is mapped to the shared

channel and autononously noving the termnal to

anot her protocol state. The method al so includes an

the aghRMBiihe evastahl i-3kenthiefi A apAling Sl on an
connecti on between the term nal and the network

acceWs! ROldhnaat itons nieeded feamdhe sk fd tauk tydwinl ink
In one enbodi nent, the downlink shared channel may be

sharadhicanspdedcd@atabik stharad ichanreli {ais-DIEH)1 ., Trheone
control channel may be a dedicated control channe

embodR@EH): ,, tdved atdve SBCCHarme Ibenayaroekesd Wheerf ade HS-UIGCH andom
the control protocol nmay be radio resource contro

acceERROhapnstlo dRACEHd arthethest cebitaile e qrep khawrel. The
_ protocol _states, such as e.g. CELL FACH and CELL_DCH,
suitgbleome ldomsivh&is dircofs tairnans sl loflnt ey @ Felafireat of
In operation, after the term nal detects that the
ce11gipnAAh S Hoe PATRShIRE M Bt Ter £ %&#%@F{]&% when the

twork of th .The terminal_alsq initiat i nk
ConGETHAT (i Bh AR ACCSSL el 1 1T or m a network

"3 A R e o e
in1thiRE AR R elo e fake e 0idn e LRQITANOGR and, if
applicable, re-establishing the downlink shared channel
connection.

In accordance with the present invention, the step of
detecting may include estimating the quality criterion based
on information .in the control channel received from the
serving cell, including information in one or more TPC fields.

The terminal detects that the shared channel connection is
lost when the quality of the control channel transmitted in
the same radio link with the shared channel is worse than a
predetermined threshold quality (Qout) over a predetermined
period. By way of example, the predetermined threshold
quality (Qout) may correspond to about a 30% error probability
of the TPC fields in the control channel, or some other
suitable quality criterion, and the predetermined time period
is about 160 milliseconds, a multiple of 160 milliseconds, or
some other suitable timeframe. When the terminal is in a

given state where a dedicated physical channel is allocated to
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access channel (RACH) or other suitable access channel
The suitable cell may be the strongest cell in an
waacbiceosset of cells, and may b e based on neaBaTEBING/E01747
done prior to when the connection fromthe serving
cell was lost. In an alternative enbodi nent, the
network itself may initiate procedures for
re-establishing the radio Iink and, if applicable,

the fR@aLAN 1:150hAA e deywdile Sharedechamied, then after

connection. In accordance with the present invention,
condilRrSitrep tofe dptgctdynammetitgl useses igdddgetittned period,

quality criterion based on information in the control
the chamnielalr ecaisdetbds athd NHelrderqualgitcelto barcdikhary "in sync™”
information in one or nore TPC fields. The term nal
or "dettectfs stylmat" .t e tsharethchtamielg ddmepta oity sctigstrion over
when the quality o f the control channel transmtted
one qr tdevey@te qanHerutiiiie warniade whded earmielsyre” in
worse than a _predeterm ned threshold quality (Qout)
reladiiem & presdadimhrct RiursisRl mhamne el Shgpterminpl starts
,pred_eter i ned threshol d quality %,ut) may correspond
a LIS Th Gt él%%%rf%‘rdeﬁ?ld%aﬂ?}ﬁt L G2 AR ) QIS (PRe
t cantrol channel, or. s ot.her_ suitable quality .
o R USHRF T HE D G ()b DA od 1S Sapinal
6 i .11 sec : ti ) ]
topeo &Y :%jé ! t%r{@il 1{)@1
S Opso%e ot esféecssalrktqgebl € |rfefc$'laﬁle£ %ﬁcoltrﬂge]l tée)gﬁ%&ga S(f}%eq{ln
detéFmines that there is a radio link failure. The
established physical channels may include physical channels
(DPCCH or F-DPCH). The radio link failure triggers the UE to
initiate a cell update procedure, during which the dedicated
physical channels are released and the terminal moves to the
CELL_FACH state.

In particular, the method also uniquely features a step
of setting up a regular R'99/R'5 DPCH in order to restore the
radio resource control (RRC) signaling connection in a
CELL_DCH state.

The present invention may be implemented in apparatus
that may take the form of either user equipment or terminal, a
network node, a network or system, a computer program product
or some combination thereof.

For example, the user equipment or terminal may feature a
module that detects that the downlink shared channel cannot be

received reliably from the serving cell in the network when

the control channel is mapped to the shared channel and
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gi ven state where a dedi cated physical channel is

allocated tothe termnal in uplink and downlink
wdiosonisons, then after considering the qualitpCT/1B2005/001747

criterion over a predeterm ned period, the term na

considers the link quality to be either "in sync" or

"out of sync" . After considering the quality

criterion over one or several consecutive periods to

aut BB Mo yOImcHERC "t Ha usRiratd @il greres tiabldrsdath phnsd tesdol
channels, the termnal starts a tiner; and upon
stategnsinderddag ddieequaldt ey idrerdeart Querertiieororamdl dor Bstent
successive periods to be in sync" the term nal stops
withandhate setssrtibed imergimor if the tinmer expires then
determines that there is a radio link failure. The
e Jthab nieswed kp psiec alave faateire mpacanrdamdinsinalule for
channels (DPCCH or F-DPCH) . The radio link failure
cooperiagdads WHd gEcahy Usan iestud ranegd] | (Qpp @ igiddedit esuch a
during_ whi ch the dedi cated physi cal channels are ,
netwogkea YEETHIA (Hhe F@rriﬁer%omﬁo@s MY FEEAGe terminal

tate. ti.culay, th hod al i I
o S PRI Ll AP s e,
I .z h dj . Qnt R
recd ML 955 LB ALE B8, (PG GRP LTS, Mgl (icucn

whe:rf.t %‘.}(ﬁ%@lt iao%cm@ifotie éﬁmthrféle ritse(#na!ggveqp R ad s tahaéh d channel

e the formof either user urpment or termnal, a
and & WRNE RRANAIRIMPIHE Yudty HrRiBhér GHRB &1 QY aMin

roduct
achidance with the present invention and consistent with that
described herein.

The network or system would have such a network node for
cooperating with such a terminal.

The present invention may also take the form of a
computer program product with a program code, which program
code is stored on a machine readable carrier, for carrying out
the steps of a method including: detecting in a terminal or UE
or network node that a downlink shared channel cannot be
received reliably from a serving cell in a network when a
control channel is mapped to the shared channel and
autonomously moving the terminal to another protocol state,
when the computer program is run in a processor or control
module of either the terminal or UE), the network node, or
some combination thereof.

The scope of the invention is also intended to include a

device, including chip hardware, comprising one or more

8



or sonme conbi nation thereof. For exanple, the user

equi pnent or termnal nmay feature a nodul e that
wdetmones7s hat t he downl i nk shared channel cann®CThB2005/001747

received reliably fromthe serving cell in the network

when the control channel is nmapped to the shared

channel andaut ononously noves the user equipnent to

anot her protocol state, in accordance with the present

inte? yeal! Qﬁlrgﬂ%tgo%&shg%c‘ﬁﬁih@; thah deshliiRad dhefieian.

e networ ode may feature~a correspondi ng nodul e

downll 9hKCRAREEA! LRGNWel N cBHERLUSRr rRQUiRERNt-(19/a1181 Hrdd )a
I'n such a network, wherein the correspondi ng nodul e

servahbows1thent ar MeRdorio wieheeat cohdtroducthatndawild Riepped to
shared channel cannot be received reliably fromsuch a

the sBavedgcaehheilnasidcBuaonemsmsk ywherwiskchhe tentriolal to
channel is mapped to such a shared channel and to nove

anotastopembosby stasech Fhet derigeomegoltakeattdie iffiorm of an
accordance with the present invention and consi stent

appluicahiphaspeedfiichéativoreited PHECHAtWIASISH $ipst @arforming
woul d have such_a network node for cooperating wth

the §usRtaopadiicwalthererd -pr FSEnEXBiPfri dhenGPidl dendyege may

the formof a conputer program produyct wth_a program
formeBast @hi EHopEEITARPIOdE FLosPISEddton e chiRe Lot part

eadabl e carrier, for carrying out the steps of a
of th@tﬁ&ﬁvﬁﬁglﬁgﬁﬁg: detecting in a terninal or UE

In its most basic operation, the present invention
defines a whole new terminal or UE behavior in a case, for
example, where the terminal or UE detects that it cannot
receive, for example, the HS-DSCH from a serving cell reliably
when the DCCH is mapped to HS-DSCH (e.g. does not receive any
radio link control (RLC) acknowledged mode feedback for the
uplink measurement reports or in general the common pilot
channel (CPICH) level drops too low in the serving HS-DSCH
cell).

In one solution, the terminal would be autonomously moved
to the cell forward access channel (CELL_FACH) state and would
initiate uplink signaling on the random access channel (RACH)
to inform the network and ask for HS-DSCH re-establishment in
a suitable cell (preferably in the one being strongest one in
the active set or according to the measurements done prior the
connection from the serving HS-DSCH cell was lost), or the
regular R'99/R'S DPCH would be set up in order to restore the

RRC signaling connection in the CELL DCH state.
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or network node that a downlink shared channel cannot

be received reliably froma serving cell in a network
wohaess/@osoent rol channel is napped to the shar edCcthBaongbo1747

and autononously noving the term nal to another

protocol state, when the conputer programis run in a

processor or control nodule of either the term nal or

UE) , the network node, or sone conbination thereof.

T'zlgevﬁoeqt%fm%f&wemé%mt%ﬂ S jdlss@datgndee ity i ncl ude

i'ce, i ncluding chip hardware, conprising one or

autom%%lcatl@g—r albednel Ieirf $alcer sdetectind ridl cadieigrivi@ DPCH
at a downl i nk shared channel cannot be received

ConnE@lUl@b.l,y theomEa cern\d RGicRldin rhe petystrde Wety e
control channel is mapped to the shared channel and

connadtapamols themdbicng twhieh et maitwoorkarotchert gprtotlocdlening
state . The device may take the form of an application

to Fageci(birc HSrDeGHAt ef ety emat hEeASICE)Lf am rdyef gratiig tget for
functionality thereof. For exanple, the chip hardware

RRC ﬁ&gnﬁdﬂﬂgpaﬂﬂleofdrtah@atcﬂﬁr winahisr ¥dea it WdaE rigte tanfit

forms part of the serving cell . In its nost basic

handgiyerat(iF6R) thersr édentsaviRrént .%ﬁ%lc?ef%%“%%oﬁ@%wd the
e e S RGBT LN
mescBRE BB Bl BT L T Y S e A e o
one 31 only.

As a third solution, instead of moving automatically to
the CELL FACH state and releasing the DPCH connection, the UE
could maintain the physical layer connection of the DPCHs with
the network, and the UE and the network could automatically
reconfigure the SRB to DPDCH, and in the case of Fractional
DPCH being in use also reconfigure the Fractional DPCH to
preconfigured R'99 DPCH. However this solution is likely to
require more extensive preconfigurations for the UE than the
other solutions and thus is not likely to be adopted.

One advantage of the present invention is that it
provides a recovery mechanism in the case that a signaling
radio bearer is mapped to the HS-DSCH and the HS-DSCH
connection is lost.

The foregoing and other objects, features and advantages
of the present invention will become more apparent in light of
the following detailed description of exemplary embodiments

thereof.
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radio link control (RLC) acknow edged node feedback

for the uplink neasurenent reports or in general the
woansmogis | ot channel (CPICH) | evel drops too POWIBI2005/001747

the serving HS-DSCH cell) . In one solution, the

term nal would be autononously noved to the cell

forward access channel (CELL_FACH) state and woul d

initiate uplink signaling on the random access channel

(RACH) to informthe network and ask for HS- DSCH

re-establishnment in a suitable cell (preferably in the

one bei ng BRIEINQEIICRANTE TON (d¥e Tam iDrawsm@ic or accor di ng
to the measurenents done prior the connection fromthe

sam4d niyahiSroSCGH aeld dvasvil ad )scalar drie treguldes Rhe
"99/R'5 DPCH woul d be set up in order to restore the
follRRGrgy ghaduneg ::connection in the CELL DCH state. A s an

al ternative solution, instead of noving automatically
t 6" iichver sGEL 1) FACH 181 atfevarkpoiet dalstaly d4RopPGH of the UMTS
connection, the UE could maintain the physical Iayer

packadn MEETE G HE OPGES miYH thel hdtverk Bndhe a¥t; and
., listening to A(r:gl}w(o HS- C? of an egfth cell i
Flgucri?egalzﬂ' 5 SRP S U aviba KRV s
dea is .that han over ( 3 t her
cariydp e s %O&lata?féossel% B FhE Tk TBTE not
ti e# nessage
Connaéilwgt%r%’ “Fe}?ésAen as vve? ﬁ is sent to
0@%dﬁ¥é 2“HH6WS proposed fractional DPCH slot formats in
the downlink. (3GPP adopted option 4)
Figure 3 shows a block diagram of user equipment or a
terminal according to the present invention.
Figure 4 shows a block diagram of a network node

according to the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The implementation of the present invention may include
the following:

An initial condition is that a signaling radio bearer
(e.g. RRC signaling that is sent on a logical channel named
DCCH) is mapped to the HS-DSCH. This has to be the case if
the fractional DPCH is used as no other option exist.

Now, in the event that the HS-DSCH connection is lost
(i.e. the network loses control over the UE or terminal), the
UE could detect this situation and e.g. after some network set

delay the UE could autonomously fall back to CELL_FACH mode

11



A s athird solution, instead of noving automatically

to the CELL_FACH state and rel easi ng the DPCH
woams@otd7on, the UE coul d mai ntain the physi caPCragmns/001747

connection of the DPCHs with the network, and the UE

and the network could automatically reconfigure the

SRB to DPDCH, and in the case of Fractional DPCH bei ng

in use also reconfigure the Fractional DPCH to

and Phee9RtLOHNnedsRong? PREHL Hawewer (bhiey selub @Rdcedure
likely to require nore extensive preconf igurations

overf RActihgsURst;Ban t he ot her solutions and thus i s not
likely to be adopted. One advantage of the present
i RdEntionail 3yt hahei hepwovrkdesuddr deaeerty timec lsanies miitmation
the case that a signaling radio bearer is mapped to
and &heeHSEDSChbamdmehe ibBeBSAHleynmeflidonnteringdtly Tomsider
foregoing and other objects, features and advantages
the BE bhéngr é5eRELLNVARH shalel Prbesubseacatdppacaningye the
|'ight of the follow ng detail ed description of
hanggrgnBFPaH§ - enbodi ment s t her eof . BRI EF DESCRI PTI ON OF
THE DRAW NG The drawi ng i s not _drawn to scal.e and
REPUGEEVPRE FORIBuPRYCrrOTEEeL Frot: 600 Sidaing igh the
basi.g bl o I agra he UMIS, packet network '
UE CaPEﬁgFEEtghég %ﬂﬁcﬁgr@EEﬁoﬁﬁ“Pﬁ?FﬁgnaﬁF; gﬁggFﬁggfegased
on thg éﬂﬁchdléﬂgw,da%959”§15%%p%%k'&%@% %Es%%@%ﬂﬁé% received
(similar to already existing inactivity timer in the network
side) or something else. Additionally, the network may set a
hysteresis delay so that the UE would wait after detecting

this situation before moving to CELL_FACH state.

Figure 3: Terminal or UE 100

Figure 3 ghows, by way of example, a terminal or UE
generally indicated as 100 according to the present invention
that may form part of the network shown in Figure la and 1b,
consistent with that shown and described herein. The terminal
or UElincludes a downlink shared channel detection module 102
and other terminal modules 104.

In operation, the downlink shared channel detection
module 102 detects in the terminal that a downlink shared
channel cannot be received reliably from a serving cell in a
network when a control channel is mapped to the shared channel
and autonomously moves the terminal to another protocol state.

The module 102 also cooperates with the network node

12



carrying network control signaling and physical |ayer

connection when the UE is in a soft handover. Figure 2
wehasmogreoposed fracti onal DPCH sl ot formats i RCTHB2005/001747

downl i nk. (3GPP adopted option 4 ) Figure 3 shows a

bl ock di agram of user equi pnent or a term nal

according to the present invention. Figure 4 shows a

bl ock di agram of a network node according to the

showdf egRNiddsvteHdPin BRSEIMIE dcOR {ARRYING OfF-FHEle an
I NVENTI ON The i npl enentation of the present invention

automgy icndlardes s fabinead rE Arkdigtidliialg centitign dénnection
that a signaling radio bearer (e.g. RRC signaling that
betwiesnsdéhte drermanilnedi cadd disn s twrarke dviDECH)E | ssctniappe hdaded
the HS-DSCH. This has to be the case if the fractiona
frompDp@e sarsed dhendesmieralopti on exist. Now, in the
event that the HS-DSCH connection is |ost (i.e. the
nECRGHIE Hegie 7 iddh ittt dasicrihed hegiedier ilfaldownHenke
coul ct thls S|tuat|on and e.g, after sone
shargg o\;gl.awrsei eue Sty S&ﬁ%&%gﬂk atharagt k
tlat t he si bear e
chanp§§g§E§kF€%§% éﬁﬂggﬁ%lﬁéxulnéi éé éeélcated
[ IIy E&?glnet t sanme
contg%?ua o%lez}nd( 3 ovgtlrr%rﬁda &rﬁ%d Sd_’eal%e ma&ﬁllqulUde a
cell'%E&%%@df%dgggg(yﬂénnel (FACH) state, and the protocol
state may include a radio resource control (RRC) protocol
state.

In operation, after the module 102 detects that the
downlink shared channel is lost, it notifies the network node
(Figure 4) of the same. The module 102 also initiates uplink
signaling on an access channel to inform the network node
(Figure 4) and ask for downlink shared channel re-
establishment in a suitable cell. The access channel may
include a random access channel (RACH). The suitable cell may
be the strongest cell in an active set of cells, and may be
based on measurements done prior to when the connection from
the serving cell was lost. The scope of the invention is also
intended to include the network initiating procedures for re-
establishing the radio link and, if applicable, re-
establishing the downlink shared channel connection, for
example, in the network node consistent with that discussed
herein.

The module 102 may also set up a regular R'99/R'5 DPCH in

13



the UE being in CELL_FACH state and subsequently

term nate the hanging DPCHs. The network coul d have
woamieroods7ever the criteria when the UE consi dePeTHBRDS/001747

the HS-DSCH connection is |lost, e.g. based on the

CPICH |l evel, delay since the | ast nessage was received

(simlar to already existing inactivity timer in the

network side) or something else. Additionally, the

ordeQeEWD&%s@%&es%hearﬁﬂﬁbe&%%b%ﬁég Abprtediharidie ddenaling
woul d wait after detecting this situation before

connBRYiba e eEdETFACdmstide. Figure 3 @ Terminal or UE
100 Figure 3 shows, by way of exanple, a terminal or

UBygener alfl wxangilegt ethea$uh® iatadridiyng i alichenqatidsernto?2
invention that may formpart of the network shown in
may Begumpleacated lnsingnhiestientren thofithetreshdirmaede, or a

descri bed herein. The termnal or UE includes a
combdowiiiionk thieaeed | c hdirhooliettdet isevpeodd & ME0 2 raradh totdieris
term nal_ nodules 104 . In operation, the downlink
not ¢nipadeghimmele ddrideidolonedy @32 YR EEkae imant
term nal that a downlink shared channel, cann

thereglei $&8d3r EVPASRY FRFH R Se TR ey e gdule 102

wout 8, BB s et e BRRR Hrkel] S S Flaving
. | .stat dul e,

o miBBERERlsb o, EASHLHE o R RIS el oma

memoE&g%ﬁﬁMﬂ,tQn@&QWd%%ﬁﬂ% devices and control, data and

address buses connecting the same. A person skilled in the
art would be able to program such a microprocessor-based
implementation to perform the functionality described herein
without undue experimentation. The scope of the invention is
not intended to be limited to any particular implementation
using technology known or later developed in the future.
Moreover, the scope of the invention is intended to include
the module 102 being a stand alone module in the combination
with other circuitry for implementing another module.

The other modules 104 and the functionality thereof are
known in the art, do not form part of the underlying invention
per se, and are not described in detail herein. For example,
the other modules 104 may include other modules such as a UMTS
subscriber identity module (USIM) and mobile equipment (ME)
module, which are known in the art and not described herein.
The module 102 may be a stand-alone module, form part of the

USIM, ME or some combination thereof.
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automatic re -establishnment of a signaling carrying

connection between the termnal and the network
woizodsones7act i ons needed fromthe user of the tecwiBzbs/001747

Consi stent with that described herein, the downlink

shared channel may include a high speed downlink

shared channel (HS-DSCH) , the control channel nay

i nclude a dedi cated control channel (DCCH) , the other

channel state may include a cell forward access

channel (FACH) state, and the protocol state may

i ncl ude a radi@igggguqqemawmaym NIRRCR opr ot ocol state
In operation, after the nodule 102 detects that the

dewghiaks sEased, chanwel b beaitplel aohetiweskt hede

network node (Figure 4 ) of the same. The nodul e 102
geneﬁaspylﬁhdiaaesduasiakosagnardmggohoahhacpesseohamnebntion

to informthe network node (Figure 4 ) and ask for
that doaw| fokmsparedofhbhaeRNEeceBNEb| hodaeRE PH &0¥@i t abl e

cell. The access channel may include a random access .

combghahhen tRATEPL. shraensint Bhpureelp pagl Bb. t Fensistent with
strongest _cell in an active set of cells, _.and may be_ ,

that pgheui oA fedstrEHRAts1AGR pr i 6Pt §°RRENEh Ege thvention

, conpectign fromthe,serving cell was,lost. The scope

is ngF tRE"PAGInEPORST G181 6% HPeRBH L BNFne IG5 PRE1Y of
network ini.tiatin [ res_ f r i shing

ene PERIGE ARORne FRPRERFREHRT Lo Phe’ ReBRblR.! SOk EGor

node 200 includes a downlink shared channel module 202 and

other network modules 204.

The downlink shared channel module 202 cooperates with
the module 102 of the user equipment or terminal 100 in such a
network as that shown in Figure la and 1b, wherein the module
202 allows the terminal 100 to detect that such a downlink
shared channel cannot be received reliably from such a serving
cell in the network when such a control channel is mapped to
the shared channel and to move autonomously to such another
protocol state, in accordance with the present invention and
consistent with that described herein.

The module 202 also cooperates with the module 102 shown -
and described in relation to Figure 3 to provide an automatic
re-establishment of a signaling carrying connection between
the terminal and the network without actions needed from the
user of the terminal.

In operation, the module 202 may also initiate procedures

for re-establishing the radio link and, if applicable, re-
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establishing the downlink shared channel connecti on,

for exanple, in the network node consistent with that
wdizemueesd herein. The nodul e 102 nay al so set PAP/IB2005/001747

regular R99/R 5 DPCH inorder to restore the radio

resource control (RRC) signaling connection in a

CELL_DCH node. By way of exanple, the functionality of

the nodul e 102 nay be inpl enmented usi ng hardware,

estaﬁgiéﬂ@ﬁg’tﬁéraﬁﬁﬁfinﬁrsﬁa?@ﬁbbﬂahhﬁm thaneetioal t hough
the scope of the invention is not intended to be

consh kpbhedytehanMapant keUbardenbedinent thereof. In a
typi cal software inplenentation, the nodule 102 woul d
beyongyobfmekempi er ophec ésaeribasedtar offi taet uoesle 202
havi ng a m croprocessor, a random access nenory (RAM
may beaimpadmentgdnesvny hEROWvarenpsbfowepet deviwegeandr a
control, data and address buses connecting the sane. A
combpeasbanskhekedfi nalhboapgh Wbel gchpeabifethe progngfon is
such a m croprocessor-based i npl ementation to perform
not itheehdadt fonkki L §ndEsEr thedNePELh LGRS ETRRGG &SRt
experimentation. The _scope of the invention_is not

therpafendBdat bYBACRLnPPER RE CanyPPEPEREGL4CR, the module 102

I.nmpl ementation _using technol o nown or | ater .
woulgebe| BREGOFNTPRE FALGrEroNFeaser- othe CECERE CoF Fe having
o il PUBELERLR, | B BT SLBRRUAE LS, TR 02N
memo%&rQﬂbMBY EaLut 7BLepERt Wagi2Ret Bel Re¥he1, data and
address buses connecting the same. A person skilled in the
art would be able to program such a microprocessor-based
implementation to perform the functionality described herein
without undue experimentation. The scope of the invention is
not intended to be limited to any particular implementation
using technology known or later developed in the future.
Moreover, the scope of the invention is intended to include
the module 102 being a stand alone module in the combination
with other circuitry for implementing another module.

The other modules 204 and the functionality thereof are
known in the art, do not form part of the underlying invention
per se, and are not described in detail herein. For example,
the other modules 204 may include one or more other modules in

the RNS, RNC, Node B or some combination thereof, which are

known in the art and not described herein.
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The ot her nodul es 104 and the functionality thereof

are known in the art, do not formpart of the
wanaesrdgd7ag i nventi on per se, and are not descPCbaB20FI001747

detail herein. For exanple, the other nodules 104 may

i ncl ude ot her nodul es such as a UMIS subscri ber

identity nodule (USIM and nobil e equi pnent (ME)

nodul e, which are known in the art and not descri bed

herei n. The noqulg 12 M) -NHe & id@and- al one nodul e,
formpart of the USIM M or sone conbination

cpichiher eobokingdr 8idot Nabwaek Node 200 Figure 4 shows, by
way of exanple, a network node generally indicated as

DCCcH200 acpedtdltagetiocbherplesaanniedvention that may form
part of the RNS, RNC, node Bs or sone conbination

DL thereoboghdwnkin Figure la and I b, consistent with
that shown and descri bed herein. The scope of the

DPCHi nvent Pedicstardt PhysérdddChoenbell inited to where the
functionality of the network node is inplenmented in

DPCCHhe nePfdikateHePh¥ederk FOBET200ChHAENGdes a downl i nk
shared channel _modul e 202 _and ot her networ k nodul es

DPDCHp4, TREJd6RHPANKIYRAF8d OR&ANERERBE e 202 cooper at es

with the nodul e 102 of, the yser equi pnment or term nal
FACH1 00 inFQEWﬁra %EFﬁﬁﬁkcggnPﬁgt shown in Figure la and

, wherein.the e 202 allows the termnal 100 to
F'nggtectgfﬁg SU %ngggghnlink shared channel cannot be

ns-pEeEe Ved ghekhabky phiam: $uc k1 26 ¥Yindgnel

RACH Random Access Channel

RLC Radio Link Control

RRC Radio Resource Control

SHO SOFT HANDOVER

SRB Signaling Radio Bearer

TFCI Transport Format Combination Indicator
TPC Transmission Power Control

UE - User Equipment

UL Uplink
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cell in the network when such a control channel is

mapped to the shared channel and to nove autononously
woOQoswods7anot her protocol state, in accordanceP@iaBobiier1747

present invention and consistent with that described

herein. The nodul e 202 al so cooperates with the nodul e

102 shown and described in relation to Figure 3 to

provi de an automatic re-establishnent of a signaling

carrying Conne@Mé"BéBﬂéM3¥1éHEEfﬂ%éﬁﬂ%&nand t he
network wi thout actions needed fromthe user of the

teenshRaluld be opgeakicend thetnodwies20Ltmedlctherwise
initiate procedures for re-establishing the radio link

hereand, ainfy afpkhealfatureest abkirskiceg itshtd cdgwallitrk-rehared or
channel connection, consistent wth that discussed

modiliéreinonBy dway rabedx anphedinbe af prettiiomwdlan ymidfodient
nodul e 202 nay be i npl ement ed usi ng hardware,

heregof maar elsbi bewabplied, avsedhi wat ioworporadied alitthoggly
the scope of the invention is not intended to be _

otherj ginbedifgningegsribed ReredbodPhem (ther SgRVWingsy herein
tygical software_i npl enentati on, the nodule 102 woul d

are BRLofEaYR &Gr €CRiLEropr ocessor - based architect ures

R TR B TSRS
eerCRRLESLy, 98 8,A00:200 SRPIER SOMBRIDY YIS HRochng

and %QQEOGSWEQ%%Qr%@%ﬁ%ﬁ%hga%%ﬁ omissions may be made therein

and thereto without departing from the spirit and scope of the

present invention.
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i mpl ementation to performthe functionality described
herein w thout undue experinentation. The scope of the
wWOonvesmneon i s not intended to be limted to anpCT/IB2005/001747
particul ar inplenentation using technol ogy known or
| ater devel oped in the future. Moreover, the scope of
the invention is intended to include the nodule 102
being a stand al one nodule in the conbination with
WHATOiﬁeéLﬁiﬂﬁﬂiigy for inplenmenting another nodule. The
ot her nodul es 204 and the functionality thereof are
known h8thbe abhprdgingt ther stppet ogh the underlying
i nvention per se, and are not described in detai
heeekbotifgr ipxanpkemihhe ehher amdduh@snRO4haeyd cbbndel
one or nore other nodules in the RNS, RNC, Node B or
cannsbniee coabe hetiflonel hebdyf frani ehsergikgoweliininhe aetwork
and not described herein.List of abbreviations CPlCH
when Ganmont Ppl och&hasheli sDoeprpddteatbe ebatedl cthansdl; prd
Downl i nk DPCH Dedi cat ed Physi cal _Channel DPCCH
DedrenerguPhysmedingokbPoL cCRARAS| tOPREALHEY PxOEQCOL
Physi cal Data Channel FACH Forward Access Channe
State. DPCH Fracti onal DPCH HS- DSCH Hi gh Speed Downl i nk
Shar ed Channe

2. A method according to claim 1, wherein the method
includes automatic re-establishment of a signaling carrying
connection between the terminal and the network without

actions needed from the user of the terminal.

3. A method according to claim 1, wherein the method
includes the terminal initiating uplink signaling on an access
channel to inform a network node and asking for downlink

shared channel re-establishment in a suitable cell.

4. A method according to claim 1, wherein the method
includes the network initiating procedures for re-establishing
the radio link and, if applicable, re-establishing the

downlink shared channel connection.
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RACH Random Access Channel RLC Radi o Link Control RRC
Radi o Resource Control SHO SOFT HANDOVER SRB Si gnhal i ng
weadicwo@zar er TFCI Transport Format Conbi nati ORCT/IB2005/001747

I ndi cat or TPC Transm ssi on Power Control UE User
Equi pment UL Upl i nkThe Scope of the Invention It
shoul d be understood that, unless stated otherw se
herein, any of the features, characteristics,

akt epnabiues QEcBRAihECab ensidescr bederegard Rethod
particul ar enbodi ment "herein may al so be appli ed,

inc1U8ed, cabokhagr paeakedtwbib asylothat ewbefieneitrongest cell
descri bed herein. Also, the drawi ngs herein are not

in afrawenitre seal.e. Al though the invention has been
described and illustrated wwth respect to exenplary
enbodi nents thereof, the foregoing and vari ous ot her
addi ti ons and om ssions may be nmade therein and
t Ger &t vethoHoarcasgdangi g oAt Re whieret nafdes aspdosk
the present invention. WHAT IS CLAIMED IS: 1 . A nethod
inclygapr FEPR§iNAe tEFeFElsRLLederddt PRESPN OB thenieasUneaEnts

a downl i nk share% channel
done prior to when the connection from the serving cell was

lost.

7. A method according to claim 1, wherein the method
includes setting up a regular R'99/R'5 DPCH in order to
restore the radio resource control (RRC) signaling connection

in a CELL_DCH mode.

8. A method according to claim 1, wherein the other
channel state is a cell forward access channel (CELL FACH)

state.

9. A method according to claim 3, wherein the access

channel is a random access channel (RACH).

10. A method according to claim 1, wherein the downlink
shared channel is a high speed downlink shared channel (HS-

DSCH) .

11. A method according to claim 1, wherein the control

channel is a dedicated control channel (DCCH).
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cannot be received reliably froma serving cell in a
network when a control channel is mapped to the shared
woheosreds7e and aut ononously novi ng t he term nal PCO/IB2005/001747

anot her protocol state. 2 . A nethod according to
claiml , wherein the nethod includes automatic
re-establishnent of a signaling carrying connection
between the term nal and the network wi thout actions

n@@de%sg&oghwgmga%r ot the bermgnah o 3etwdKEt hod

according to cfaim1 , wherein the nethod i ncl udes the

charbeeBi-hakd Ant kakikng uplink signaling on an access
channel to informa network node and asking for

dewal uekrsbaiednehannels renesiuakl icslatedetiorta sitdtalkl e
cell . 4. Anmethod according to claim1 , wherein the
downirehkRoghamrebudhanhkd retwotk benireicativegl preddedinesLricor a
re-establishing the radio Iink and, if applicable,
serviiegesedBl ishangetweriowhiennike slhateadlcisdemelel is mapped to
connection.5 . A method according to claim3 , wherein
the sherget kbanngd| aaes aphessMeystie Toiesatine ¢E9r eainment
the strongest cell in an active set. 6 . A nethod
to agetbedi ROLeCOaskP8e: wherein the nethod incl udes
choosing the suitable cell based on the neasurenents
done prior to when the connection fromthe serving

C?E[ W%%rlgaﬁipment according to claim 12, wherein the
module automatically re-establishes the signaling carrying
connection with the network without actions needed from the

user of the user equipment.

14. User equipment according to claim 12, wherein the
module initiates uplink signaling on an access channel to
inform a network node and asks for downlink shared channel re-

establishment in a suitable cell.

15. User equipment according to claim 12, wherein the
module relies on a network node to initiate procedures for re-
establishing the radio link and, if applicable, re-establish

the downlink shared channel connection.

16. User equipment according to claim 14, wherein the

suitable cell chosen is the strongest cell in an active set.
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7 . A nethod according to claiml1 , wherein the nethod
i ncludes setting up a regular R99/R 5 DPCH i n order

wOoQoteetose t he radi o resource control (RRC) sPgmaBiong001747

connection in a CELLIJDCH node. 8 . A nethod according
toclaim1l , wherein the other channel state is a cel
forward access channel (CELL_FACH) state. 9 . A nethod
according to claim3 , wherein the access channel is a

r andom=_eCes® i mﬁh@&r&e laceRAghhg t0 c1AiRethod et fthe
toclaim1 , erein the downlink shared channel is a

suitBbge speedctowen Al Phaead ghamre maEdoRSGHnts HondA prior

nmet hod according to claim1l , wherein the contro
to wheanfmek iconaecdedonatfedn ahter aercfiamnelel(1DGEH) 1ok ..
User equi pnent for operating in a network,
characterized in that the user equipnment has a nodul e
that detects that a downlink shared channel cannot be
r d8ei Vegrr elduabmentr eecorsdng g cdladin d2a ndamsin the
when a control channel is ed to the shared channe
modudfd S&iEoNBNBUSESHBFeR O R Se PRSI et Hndiariiore

protocol state. Iﬁg L‘User equi p nt accordln to claim
d

radli?zre\ﬁﬁéllr& n SORE RRCA U 6“&319! fornél Oyf L
cerr! Berthanal i ng carrying

19. User equipment according to claim 12, wherein the
other channel state is a cell forward access channel

(CELL_FACH) state.

20. User equipment according to claim 14, wherein the

access channel is a random access channel (RACH).
21. User equipment according to claim 12, wherein the
downlink shared channel is a high speed downlink shared

channel (HS-DSCH).

22. User equipment according to claim 12, wherein the

control channel is a dedicated control channel (DCCH).
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connection with the network w thout actions needed

fromthe user of the user equipnment . 14 . User
weqguiemerts according to claim 12 , wherein t heraoaBioes/001747

initiates uplink signaling on an access channel to

i nforma network node and asks for downlink shared

channel reestablishnent in a suitable cell. 15. User

equi pnent according to claim 12, wherein the nodul e

rebi.eq eRt¥yAIR WIde MREA AP d Rdduate OB as g Tre
establishing the radio Iink and, if applicable,

withr e estradilnagh itthe: dewddk Sﬂ’.ﬁ‘ﬁr%d:tﬁ'i:&fmﬁi orgrect i on.
| G User equiprent according to claim 14, wherein the
strhteallogluded laldhoserthies tdrmistalongesietesdt thmtarm downlink
active set.17. User equi pnent according to claim 14,

shangiie cdiamnieie camncab ke celde iotess areliimtdas dttaon & lerving cell
nmeasur enents done prior to when the connection from

in thige negMpikg Wb angentgsl chenngderiedqidgifschito the shared
according to claim12, wherein the nmpdul e sets up

channgd pad RO FVQ '&HEBEAqUS ISt d& anethes d?-’”éDttQ%ﬂr a‘r’d%%'—e

resource control (RRC) signaling connection in a
CELL_DCH node. 19 User equi pmant according to claim

1 erein t t at ceII forvvar
121 BT Rk RoLhe I ChaMEl, SRS I 2L oL
moduﬂ%p%ﬁqb%% b€ ﬂﬁfmlkgl WQ? %H&ﬂéﬁically re-establish the

signaling carrying connection with the network without actions

needed from the user of the terminal.

25. A network node according to claim 23, wherein the
module allows the terminal to initiate uplink signaling on an
access channel to inform the network node and to ask for

downlink shared channel re-establishment in a suitable cell.

26. A network node according to claim 23, wherein the
module initiates procedures for re-establishing the radio link
and, if applicable, re-establishing the downlink shared

channel connection.
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access channel is a random access channel (RACH) . 21.
User equi pment according to claim 12, wherein the
wdawslooeie shar ed channel is a high speed downl Pak/1B2005/001747
shared channel (HS-DSCH) . 22. User equi pnent
according to claim12, wherein the control channel is
a dedi cated control channel (DCCH) .23 . A network
node havi ng a nodul e for cooperating with a term nal
i B7a RehWRkkrkC RRGRC belod@d nigh tlhaly dike 2 dyR @i Whe
the term nal to detect that a downlink shared channel
suiteaneotehe keesievied s éhieality-cnicemra sanviing geldctdifrd ket .
network when a control channel is mapped to the shared
channel and to nove aut ononously to another protocol
state . 24. A network node according to claim 23,
waér. e An nelieromizd moglealelcows diilmg  tter milmdlm 26, wherein the
automatically re-establish the signaling carrying
suitebAreceldn choskent He MeErer knwitihiso e st tifeslgare prior
fromthe user of the termnal . 25. A network _node
to wheBorBEnGongegTtdion EFomwidteiStIHEN RN le VA9 RSt -he
terminal to initiate uplink signaling on an access
channel to informthe net wor k node and to ask for

d h | l.e
G SRR S ”%%&&rr iE 32, iaol% iR
mOdu - egt%b}lgs %%H‘;La' rgd 9o [ nSE d%rl ca reStore the

radlﬁer%§B§Q%bs%b%kahe(@@WﬁlEQ§n%h§&@Pconnectlon in a

CELL _DCH state.

30. A network node according to claim 23, wherein the
other channel state is a cell forward access channel

(CELL_FACH) state.

31. A network node according to claim 25, wherein the

accegs channel is a random access channel (RACH).
. 32. A network node according to claim 23, wherein the

downlink shared channel is a high speed downlink shared

channel (HS-DSCH).

24



channel connection.27. A network node according to

claim 25, wherein the suitable cell chosen is the
wenowrngesss cell in an active set. 28. A networ RCIABE05/001747

according to claim?25, wherein the suitable cel

chosen is based on the neasurenents done prior to when

the connection fromthe serving cell was lost. 29. A

net work node according to claim 23, wherein the nodul e

sefss up e HodR WRRPRCHEd 1y d8r23 0 FestOf€ the

the radi o resource control ( ) signal ing connection

contrd1a BlEldnelCH StatdRdiFht A RRIN AL Natken € o(miiarg) o
claim 23, wherein the other channel state is a cel

forward access channel (CELL_FACH) state. 31. A
networ k node according to claim25, wherein the access
claannaél systaen drdomace st whannmeldd RAGHerat3ihg Avith a
net wor k node according to claim 23, wherein the

termdgvadl iollersiedread asishnineltliak .a hi gh speed downl i nk
shared channel (HS-DSCH) .33. A network node_according
t ¢hd deRpge wiatadt g Wéﬁaébrﬁ rdeﬂwrtlrﬂafﬁﬁe?bh%e% channel

dedi.cat ed contr ol cha nel st em
cannely iy LSRR K z@ofpfé%"até} rﬁfWJtrPg ﬁle?/ n%afrhe network

h t.h h h
wherﬁeé‘vfﬂa“e“zéﬂ@an%%el TR b Ot (Y 2
move (gné%néﬂaﬂéﬁ§(§%laﬂ5{ﬁ4¥3§¥%e%%8& state.

35. A gystem according to claim 34, wherein the system
includes automatic re-establishment of the signaling carrying
connection between the terminal and the network without

actions needed from the user of the terminal.

36. A system according to claim 34, wherein the system
includes the terminal initiating uplink signaling on an access
channel to inform a network node and asking for downlink

shared channel re-establishment in a suitable cell.
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when a control channel is nmapped to the shared channe
and noves autononously to another protocol state . 35.
W@ 2806800e8T6 accordi ng to cl aim 34, wherein the speraB2005/001747
i ncl udes automatic re-establishnent of the signaling
carrying connection between the term nal and the
network w thout actions needed fromthe user of the
termnal . 36. A systemaccording to claim 34, wherein
the, SXSE9QEEBCEHé§§dEB§ £8r et aak B@'tM%Ek@gnUQEbn@ystem
sighaling on an access channel to inform a network
inc10@dg and askipakf onhidewekingk eg@rekamel re-establishing
re-establishment in a suitable cell.37. A system
the 268606dilagkt andl atifh 3dpluwkebtien tleeesysbamsiviciqudés t he
network initiating procedures for re-establishing the
downl.adkoshernkdantdannklapphneablien.r e- est abl i shing the
downl i nk shared channel connection. 38. A system
according to claim 36, wherein the systemincludes the
sui table cell being chosen that is the_straongest cel
i A8anRasvEvemsarcozding &pscdmifc 36 divkgred icltiemsystem
wherein the systemincludes the SUItaEEF cel | bei
inclyRegsth§ Eﬁééébéﬁ CRé Inbgdife FEREST &H& Eprito - o %?F&Pgest
t he connecti on onn1the serving cell was lost . 40. A
cellgdns 8m §6E4VE RGCto clai m 34, wherein the system
includes a regular R 99/R 5 DPCH being set up in order
to

39. A system according to claim 36, wherein the system
includes the suitable cell being choosing based on the
measurements done prior to when the connection from the

gserving cell was lost.

40. A system according to claim 34, wherein the system
includes a regular R'99/R'5 DPCH being set up in order to
restore the radio resource control (RRC) signaling connection

in a CELL DCH mode.

41. A system according to claim 34, wherein the other
channel state is a cell forward access channel (CELL FACH)

state.

42. A system according to claim 36, wherein the access

channel is a random access channel (RACH).
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restore the radi o resource control (RRC) signaling

connection in a CELL _DCH node. 41. A system according
wOQowlaists 34, wherein the ot her channel state PeTABIEIH01747

forward access channel (CELL_FACH) state. 42. A system

according to claim 36, wherein the access channel is a

random access channel (RACH) .43. A system according

to claim 34, wherein the downlink shared channel is a

hipgh gpeedrdamalicakashar @ channelz o HEPSCH)in M4 Rdwnlink

system according to claim 34, wherein the contro

sharefapnehnes asdedingathedpeed dehwndiamnehadddCdhan4l. AIS-
nmet hod according to claim1l , wherein the nethod

DscHhurt her conprises inplenenting the step of the nethod
via a conputer programrunning in a processor or
controller in the termnal . 46. A conputer program
product with a program code, which program code is
stéred sisgemacivicordieadaly eledm i3, vhereday ifiengaghrol
the steps of a nethod conprising the steps of:

changetledsi Ag defligatednicpat noaChadein| (A5 har ed channe

cannot be received reliably froma serving cell ina
network when a control channel is mapped to the shared

channel angp ut ononpusl y .noving the termnal .to
aggth mEF CgpcgggFggyto cléimll, ﬁ%ereln éhe method
further comprises implementing the step of the method via a

computer program running in a processor or controller in the

terminal.

46. A computer program product with a program code, which
program code is stored on a machine readable carrier, for
carrying out the steps of a method comprising the steps of:
detecting in a terminal that a downlink shared channel cannot
be received reliably from a serving cell in a network when a
control channel is mapped to the shared channel and
autonomously moving the terminal to another protocol state,
when the computer program is run in a processor or control
module of either user equipment, a network node, or some

combination thereof.
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when the conputer programis run in a processor or

control nodule of either user equipnent, a network
WwaQas/00e876 Sone conbi nati on thereof.47. A conpuP€eT/IB2005/001747

program product according to claim46, wherein the

met hod i ncludes automatic re-establishment of the

signaling carrying connection between the termnal and

t he network without actions needed fromthe user of

the tar pih, hter4§ro§r%%aﬁ%b%hc@r%&%@Eﬁﬁ Y& claim 46,
accordlng 6 erein the nethod includes the

wherk@hMRal mehbidatned udkl Blktoh@kald e - tABIAGERENt of the
channel to informa network node and asking for

signdownbi akrsanhed coharael ohe bestvalan shee rtterini rals wiridahiie
cell . 49. A conputer program product according to

netwolk&i midBpounhereipnsheaerdeklod romc itide sistehre afetoler Kkerminal .
initiating procedures for re-establishing the radio
link and, if applicable, re establishing the downlink
shared channel connection. 50. A nmethod conprising the
st8psPoFomgetest PagITATa PESLHICHaRcaead iR dihIdlmdm 46,
shared channel_ cannot. be received reliably froma

Wher§éFlV|tH6 BethoghdRrca VoSt Hﬂe CRaMERY & itdpidd noo Wi nk

ared channel ; aut ononpu nDV| the term nal
3 o

=19n3 P RePp POt BEGF ot SLBPRRId PhAAAEThg. Rk node and
asklnbggggla%wgﬂlﬁﬁ ARSTRY %@%%%%ﬁ &% establishment in a

suitable cell.

49, A computer program product according to claim 46,
wherein the method includes the network initiating procedures
for re-establishing the radio link and, if applicable, xre-

establishing the downlink shared channel connection.’

50. A method comprising the steps of:

detecting in a terminal that a downlink shared channel
cannot be received reliably from a serving cell when a control
channel is mapped.to the shared channel;

autonomously moving the terminal to another protocol
state; and

initiating uplink signaling on an access channel to
inform a network node and asking for downlink shared channel

re-establishment in a suitable cell.
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i nforma network node and asking for downlink shared
channel re-establishnment in a suitable cell.51. A
worbtsmdosaccor di ng to cl ai m 50, wherein the net ROWIB2005/001747
i ncludes automatically re-establishing the signaling
carrying connection between the term nal and the
network w thout actions needed fromthe user of the
termnal . 52. A nethod according to claimb50, wherein
they | et Midahod Nhddt@snd heo WPl 4K $b INRhEPEin 58he Anethod
nmet hod according to clalimb50, wherein the network
includds ad@Sorhd¥ei ¢ DOe ditks ess 451 1 €h 54 abhé shiggal hegr adi-gying
link and, if applicable, re-establishing the downlink
conrsddr soh dbsinnesdn cine ecd timima bdand\ tied hodtwasekr i tigotd
claiml1 , wherein the protocol state is a radio
actigspnesdedbnironl {IRRQser ovDeohe statreindb, User
equi pnent according to claim 12, wherein the protoco
state is a radio resource control (RRC) protoco
state._ 56. A network_node according to claim 23, .
H' AGIFA At i sLalPael o Vesseteetkonteppinal
R

eith
.. (RRC) protocal, state.57. . A system according to claim
int ¢ FEde M

rot 1 ate is a radio resource
control (RRC) protocol state. 58. A conputer program
product according to claim46, wherein the protoco

St5a5t .ei%éacﬂéacijié)céc%?@iﬁgcecc?oﬁéﬁjn éé)_‘),RQ)rherein the network

initiates the procedures for re-establishing the radio link
and, 1f applicable, re-establishing the downlink shared

channel connection.

54. A method according to claim 1, wherein the protocol

state 1s a radio resource control (RRC) protocol state.

55. User eguipment according to claim 12, wherein the .
protocol state is a radio resource control (RRC) protocol

state.
56. A network node according to claim 23, wherein the

protocol state is a radio resource control (RRC) protocol

state.
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protocol state. 59. A nmethod according to claim50,

wherein the protocol state is a radio resource contro
wORRGjoogr76t ocol state. 60. A nmethod accordi ng POTABADFV01747

1, wherein, after the term nal detects that the

downl i nk shared channel is lost, it notifies the

network of the sanme. 61. User equipnment according to

claim12, wherein, after the term nal detects that the

doyn| i ks pdadeth charBlg 1 8o | @84 imi 34 NOFEEEn t P8 protocol

network of the sane. 65? A networ k node according ?o

statid aldnZradheretdbuidd eforithecl e(Rropl paet 863 thatet he
downl i nk shared channel is lost, the network receives

notification of the sane fromthe termnal .63. A

system according to claim 34, wherein, after the

t &8 fal catgtwests pwivedrdnepcodund i nke sdrad £y chanmbBhihs4 6,

lost, it notifies the network of the sane. 64. A
whexyasith ddhaaduesr eyl 13- alai 15 50, rathes eresowftercemerol (RRC)

term nal detects that the downlink shared channel is
progeaal skatpyifies the network of the same. 65. A

nmet hod according to claim®60, wherein only downli nk

signaling is lost, and the uplink signaling is not.

6 A et had ding t lajm1 wh in th
i AR AR S 0 cOMERT PontRt Phetocol
staégnMg'éﬂ%éﬁ¥g(¥ésource control (RRC) protocol state.

60. A method according to claim 1, wherein, after the
terminal detects that the downlink shared channel is lost, it

notifies the network of the same.

61. User equipment according to claim 12, wherein, after
the terminal detects that the downlink shared channel is lost,

it notifies the network of the same.

62. A network node according to claim 23, wherein, after
the terminal detects that the downlink shared channel is lost,
the network receives notification of the same from the

terminal.
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channel with the network and starts |istening to other

channel states of another cell in the active set for
weigsais1g, i nstead of noving autonmatically toPCNEB2005/001747

anot her protocol state and rel easing the physica

| ayer connection. 67. User equipnment according to

claim 12, wherein the user equipnent naintains a

physi cal | ayer connection of the downlink shared

channel idihf he RBWRIK RN 1Skl t55 | idlaning tordhahe

channel states of another cell in the active set for

termir@nalddi®GodNsiRad toe MRYING rAUtHBtd CalHahddl the 1ost, it
anot her protocol state and rel easi ng the physica

notilfdyes tteniethiork & thaefamr kK node according to claim
23, wherein the nodul e cooperates with the term nal so
as to maintain a physical |ayer connection of the
downl i nk shared channel with the network and start
| iegt.e® e tthedotammomtiagndlo stlatias Of, arfwrtein celftdm the
the active set for signaling, instead of noving _
termigednatatesitlsy that e ssoigri gy difvesd sthamnadhdgls lost, it
rel easing the physical |ayer connection. 69. A system
notifdesy diltfy RF WA ABLNSFEHE n the term nal mai nt ai ns
a physical |ayer connection of the downlink shared
channel with the network and starts listening to other

C nel states of anpther cell_.i e _actjve se 0
S| % ﬁae’t%ods accd)ro lnr%vtlongCléau ngn%a ; C“g}el%/ejt%b c%r?lleg' Hownlink

nalt I nstea

sigr:\%g.&e j Liosg:]lgagsﬁ:lc,gl%rﬁ bR apd el easing Lhe Ahysical
66. A method according to claim 1, wherein the terminal
maintains a physical layer connection of the downlink shared
channel with the network and starts listening to other channel
states of another cell in the active set for signaling,
instead of moving automatically to the another protocol state

and releasing the physical layer connection.

67. User equipment according to claim 12, wherein the
user equipment maintains a physical layer connection of the
downlink shared channel with the network and starts listening
to other channel states of another cell in the active set for
signaling, instead of moving automatically to the another

protocol state and releasing the physical layer connection.
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70. A nethod according to claim1l , wherein the

term nal detects that the shared channel connection is
woasds/00mmoves to a cell forward access channel BCafB2005/001747

(CELL_FACH) and initiates a signal radio bearer (SRB)

setup procedure over an access channel . 71. A nethod

according to claiml1l , wherein the network detects

that the shared channel connection is lost, internally

cppsi gensclBext abAENakcbedhagl Boactaliln barwamhdrageeese
channel state (CELL_FACH) , and subsequently

modul 8 BbBpkestaBywhangtRg dedhsabedsphysi ¢al mehankals a
(DPCHs) .72. A method according to claim1l , wherein

phystibglstepeof cdaheettibg biicktheesoasiliinkt ishegrike ofaanietly with
criterion based on information in the control channe
the netebvkdahdosttie 3ésvengngekb. ofBerAchenned atededi odf
to claim72, wherein the information in the contro
anotbhanael li avl blesachfiivemsetodoirn sdaaadingor drprRead eifds
.. 74. A method_according to claim70, wherein the
movipgr prhamagiécadly tRathehanshieesd PERERFl E&ATECENGh s
| ost when the quality o f the control channel over a
relegpdhgt EFRi RBYSPERL 04 W ETWGPERSChAR a pr edet er ni ned
threshold quality (Q Qut) 75. A nethod according to
claim74, wherein the predeterm ned threshold quality

(ngtA E?s%%%lg%%%%d?%%rt%b%ﬁgim 34, wherein the terminal

maintains a physical layer connection of the downlink shared
channel with the network and starts listening to other channel
states of another cell in the active set for signaling,
instead of moving automatically to the another protocol state

and releasing the physical layer connection.

70. A method according to claim 1, wherein the terminal
detects that the shared channel connection is lost, moves to a
cell forward access channel state (CELL_FACH) and initiates a
signal radio bearer (SRB) setup procedure over an access

channel.

71. A method according to claim 1, wherein the network
detects that the shared channel connection is lost, internally
considers the terminal to be in a cell forward access channel
state (CELL _FACH), and subsequently terminates any hanging

dedicated physical channels (DPCHs).
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160 mlliseconds. 76. A nethod according to claim 70,
wherein, when the termnal is in a given state where a

wdedictaeszd physi cal channel is allocated to theCcT/1B2005001747
termnal in uplink and downlink directions, then after
considering the link quality over one or severa
consecutive evaluation periods to b e "out of sync" in
relation to established physical channels, the

t ebm pahettdd SR JrdiRlg NG 1N 1CORG derima Hhesdddko £
qual ity over one or nultiple successive periods to be
detetitAngyAGiclilie d eygif@lt isioEhearfialesst st diderbasdd on

if the tinmer expires thendeterm nes that there is a
inforaditdon ik ftdid woemtrdd chareidiodeaeciorad] Myrdmw daisarving
76, wherein the established physical channels include

cellphysical channels (DPCCH or F-DPCH) . 78. A nethod
according to claim 70, wherein the transition to the
CELL_FACH state occurs when all dedi cated channel s
have been rel eased. 79. A nethod according to claim

783 -whe FEHRh &F SRR i%0 IG5 a3 ure et 54 he
snsob LR 48 SH st bt LRGeS Sk 1n one

80. ipment according to claim 12, wherein the
o mﬁ§grg§§LF§ ﬁ%'detects that the shared channel

connection is

74. A method according to claim 70, wherein the terminal
detects that the shared channel connection is lost when the
quality of the control channel over a predetermined period is

worse than a predetermined threshold quality (Qout) .

75. A method according to claim 74, wherein the
predetermined threshold quality (Qecut) 1is evaluated over about

160 milliseconds.

76. A method according to claim 70, wherein, when the
terminal is in a given state where a dedicated physical
channel is allocated to the terminal in uplink and downlink
directions, then after considering the link quality over one
or several consecutive evaluation periods to be “out of sync”
in relation to established physical channels, the terminal
starts a timer; and upon considering the link quality over one
or multiple successive periods to be “in sync” the terminal

stops and resets the timer, or if the timer expires then
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| ost, noves to a cell forward access channel state

(CELL_FACH) and initiates a signal radio bearer (SRB)
weebwspogr7ocedur e over an access channel. 81. UBET/IB2005/001747

equi pnent according to claim 12, wherein the network

detects that the shared channel connection is |ost,

internally considers the user equipnent to be in a

cell forward access channel state (CELLJFACH) , and

dete§MP§SQU€H5£yth@£a1 mgt gsrafyohandickngadedi-eat ed physi cal
hannel s ( DPCHs) . User equi pnment according to

cIa|n112, mhereln the user equi pnent detects the
reliability of the shared channel by estimating the
qual i Aymethbear kenobdsad eb chbamnasi owhemetile téent r ol
channel received fromthe serving cell. 83. User
establjisha@nphgedondi nhahnetbainc82devpbyeiigathghannels (DPCCH
information in the control channel includes
or FiRAPGHMmtion in one or nore TPC fields. 84. User
equi pnent according to claim80, wherein the term na
detects that the shared channel connection is | ost

when the quality o f the conérol chann over
pr 8defelRfhed 6€FP6§1PQ Br §é2tHar %a Jgﬁgrﬁﬁﬁéd

cranpdtEpH; FoshbewE b Pt He ShREaerEPHE Rod oh Sdor o cated
chanﬁlﬁﬁlggvg gg%)geiﬁgggluated over about 160

Secon er “équi pnment according to claim
80, wherein, when

79. A method according to claim 76, wherein when the
radio link failure occurs, the terminal clears the dedicated
physical channel configuration, and performs a cell update

procedure.

80. User equipment according to claim 12, wherein the
user equipment detects that the shared channel connection is
lost, moves to a cell forward access channel state (CELL_FACH)
and initiates a signal radio bearer (SRB) setup procedure over

an access channel.

81. User equipment according to claim 12, wherein the
network detects that the shared channel connection is lost,
internally considers the user equipment to be in a cell
forward access channel state (CELL FACH), and subsequently

terminates any hanging dedicated physical channels (DPCHs) .
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the user equipnent is in a given state where a
dedi cat ed physical channel is allocated to the
woenwsioned7ei n upl i nk and downl i nk directions, tRewWIBfDE001747
considering the link quality over one or severa
consecutive eval uation periods to be "out of sync" in
relation to established physical channels, the nodul e
starts a tinmer; and upon considering the link quality
O¥LI BHSr Ok iUkt €2 SUSEEEREVEOPETAORS10O WherehA the
sync" the uSer equi pnment stops and resets the tiner,
user qhiphder thaeLexpi £BS +oeDadel et sesthbakhtetechanael
radio link failure. 87. User equiprment according to
by e€&tahdt 8y wheregualite esiabrisheHaphgsbnalinthamaelisn in
i ncl ude physical channels (DPCCH or F-DPCH) . 88. User
the eomtpoaknthacoel drageived! Arom8dhewhereingt hell.
transition to the CELL_FACH state occurs when al
dedi cat ed channel s have been rel eased. 89. User
equi pment according to claim86, wherein when the
r&di oUserkesaiPUPBt oreaPEdinHet ROBLPAMCPéar ¥RPRE1IN the

) dedi cat ed physi cal channel conL%u5ationh %nd pgtforns
infoymaklPnupAabBE pFBREYAT: eChaBBeL ALRELWEPR MBEETRREIPTI A OFe
to clgintZS wherein the network node detects that the

or mahar THC chaRheF - connection is | ost, internal ly

considers the termnal to be in a cell forward access
channel state (CELL_FACH) , and subsequently

84. User equipment according to claim 80, wherein the
terminal detects that the shared channel connection is lost
when the quality of the control channel over a predetermined

period is worse than a predetermined threshold quality (Qout) .

85. User equipment according to claim 84, wherein the
predetermined threshold guality (Qeut) is evaluated over about

160 milliseconds.

86. User equipment according to claim 80, wherein, when
the user equipment is in a given state where a dedicated
physical channel is allocated to the terminal in uplink and
downlink directions, then after considering the link quality
over one or several consecutive evaluation periods to be “out
of sync” in relation to established physical channels, the
module starts a timer; and upon considering the link quality
over one or multiple successive periods to be “in sync” the

user equipment stops and resets the timer, or if the timer
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term nates any hangi ng dedi cated physi cal channel s

(DPCHs) . 91. A system according to claim 34, wherein
wOheostoesats nal detects that the shared channel PCT/IB2005/001747

connection is lost, noves to a cell forward access

channel state (CELL_FACH) and initiates a signal radio

bearer (SRB) setup procedure over an access channe

.92. A system according to claim 34, wherein the

expiRebWehknnade cdatieehs thiat thhkeeshay ed Jmmrnealink failure.
connection is lost, internally considers the term nal

to b einacell forward access channel state
(CELL_FACH) , and subsequently term nates any hangi ng
dedi.caked playsipa@ntc kameeld ngDRCHS)Laind B 6 A vestesim the
according to claim 34, wherein the term nal detects
establiésheld ahiylsiity lofchamaedisariedt: lotden mély siycads tdheatrialg (DPCCH
the quality criterion based on information in the
or Fe®RCEHol- channel received fromthe serving cell . 94 .
A system according to claim93 , wherein the
information in the control channel includes

information in one or nore, TPC fields . 95. A syste
nO€or BERG FEEPEISAC EOCRTEREIE, thé gl HIRARS the

t hat, the share a connection _is l.ost en, the
crangdatiory Tt e CEURLEAC T RETIG S5UaP S BiRta e mekpated
char rlbs??laé{% \Q%resﬁe ﬂeli%%s%dor edeterm ned threshold quality

system according to claim95, wherein the

89. User equipment according to claim 86, wherein when
the radio link failure occurs, the module clears the dedicated
physical channel configuration, and performs a cell update

procedure.

90. A network node according to claim 23, wherein the
network node detects that the shared channel connection is
lost, internally considers the terminal to be in a cell
forward access channel state (CELL FACH), and subsequently

terminates any hanging dedicated physical channels (DPCHs) .

91. A system according to claim 34, wherein the terminal
detects that the shared channel connection is lost, moves to a
cell forward access channel state (CELL_FACH) and initiates a
gignal radio bearer (SRB) setup procedure over an access

channel.
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predeterm ned threshold quality (Qout) is eval uated
over about 160 mlliseconds.97. A system according to
wobheierno@&le wherein, when the termnal is in a gCvaB2005/001747
state where a dedi cated physical channel is allocated
to the termnal in uplink and downlink directions,
then after considering the link quality over one or
several consecutive evaluation periods to be "out of
syRC” Al yicklaat I:edries] ak] ket phy sl r&Shanited Shetwork
the termnal starts a tiner; and upon considering the
nodd idele e@ital ithatovele @teir@d mﬂatnrpile SBIaeaRssioe perieds,
to be "in sync" the term nal stops and resets the
intetrnedrly @orndiddres tdhrerteaxpinads tddre det ex malels fdwatard
there is aradio link failure. 98. A system according
accesg chairmmed7 stater idELTh&As8t)ablarshedipn@iard] Lyc heameimates
i ncl ude physical channels (DPCCH or F-DPCH) 99. A
any &esgdmaacestidiated ehyisdiaalo chapnsls n(BRGEL)r ansi ti on
to the CELL_FACH state occurs when all dedicated
channel s have been rel eased. 100. A system accordi ng
to_claim97, V\,hereln when th adI0|I k fajlure

ofCur & T FLARGHM A% HS G et c RF Py ity terminal

deteg;gggt  Sligunati o aad pg{argewgca Geld MPIALE ot ing

the % ac t?y‘ r&l%rée.flgn s%d tnegerﬁ‘to%aQ:'lrogy' tI§ tfl’% control

t ng 1 n term
channel received from the serving cell.

94. A system according to claim 93, wherein the
information in the control channel includes information in one

or more TPC fields.

95. A system according to claim 91, wherein the terminal
detects that the shared channel connection is lost when the
quality of the control channel over a predetermined period is

worse than a predetermined threshold quality (Qout) -
96. A system according to claim 95, wherein the

predetermined threshold quality (Qout) is evaluated over about

160 milliseconds.
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downl i nk shared channel cannot be received reliably

froma serving cell in a network when a contro
woheosreds7s s napped to the shared channel and PCT/IB2005/001747

aut ononmously noving the terminal to another protoco

state. 102. A device according to claim 101, wherein

the device is an application specific integrated

circuit (ASIC) for performng the functionality

t her eof .5 AQ3m AdmihodhsaPrding dhe iers: ®f ‘yhen the
detecting in a termnal that a downl'i nk shar ed

ternfirRCl iighaln ded}icaire dHits il re hanned i ddt PGy cadamt
be received reliably froma serving cell in a network

chanadn iz cdiidateehamnalhd ampped tin tdel Stlaredd downlink
channel, the quality criterion being estimted based

diregrtiiarsor rdtdmom bt aigredsiideming dtharorink ramshity pover one
control (TPC) fields in the downlink shared fractiona

or sgoinsdt aprpiamitciate dhaingt i(dn DRIH)ods dml ket belthoes | sync”
moving the term nal fromthe CELL_DCH state to the

in negat ool oseftebifishied dﬂ@fﬁfé%aﬂng:mﬁn%lrs tseVéﬁ atrermlnal

consecut|ve eval uati on perjods, to he "out of and

Starting derl it o AR | (e 104 A¥RLTios Sver ome
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determines that there is a radio link failure.

98. A system according to claim 97, wherein the
established physical channels include physical channels (DPCCH

or F-DPCH) .

99. A system according to claim 91, wherein the
transition to the CELL_FACH state occurs when all dedicated

channels have been released.

100. A system according to claim 97, wherein when the
radio link failure occurs, the terminal clears the dedicated
physical channel configuration, and performs a cell update

procedure.
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aut ononousl y novi ng one node to another protocol state

based on this detection. 105. A nmethod according to
woleaiernd0d, wherein the downlink shared channebPCTAB10b&001747

hi gh speed downli nk shared channel (HS-DSCH) . 106. A

nmet hod according to claim 105, wherein the detection

is based on a quality criterion being estinmated using

i nformati on contained in one or nore transnit power

CoféipLA(aggacéleiﬁélﬁ@iﬁ?ecﬂ?%@#éf&w§@érego&bégﬁiﬁﬁabne or

dedi cat ed physical channef (F-DPCH) ; 107. A hethod

mor@CoRf s Pgt @ €l Abim dodronhgeebn 0Rg AU teraihgIMAat a
and the other node is a serving cell . 108. A nethod

dowrClk diltgré® chanmelOdannberbenrébeiceat religbapnekom a
i ncludes one or nore transmt power control (TPC)

sertimy dselllObn A met ook aclcen da ngohorel achadfd] whemapped to
the one state is a CELL DCH state to the other state

the | shar<iElchdaned] saad eautonomously moving the terminal to

another protocol state.

102. A device according to claim 101, wherein the device
is an application specific integrated circuit (ASIC) for

performing the functionality thereof.

103. A method comprising the steps of:

detecting in a terminal that a downlink shared fractional
dedicated physical channel (F-DPCH) cannot be received
reliably from a serving cell in a network when a control
channel is mapped to the shared channel, the quality criterion
being estimated based on information contained in one or more
transmit power coﬁtrol (TPC) fields in the downlink shared
fractional dedicated physical channel (F-DPCH); and

autonomously moving the terminal from the CELL DCH state
to the CELL FACH state after considering one or several
consecutive evaluation periods to be “out of sync” and

considering the radio link ag failed.
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104. A method comprising the steps of:

detecting that a downlink shared channel having a control
channel mapped therein cannot be received reliably between two
nodes in a network; and

autonomously moving one node to another protocol state

based on this detection.

105. A method according to claim 104, wherein the
downlink shared channel is the high speed downlink shared

channel (HS-DSCH).

106. A method according to claim 105, wherein the
detection is based on a quality criterion being estimated
using information contained in one or more transmit power
control (TPC) fields in the downlink shared fractional

dedicated physical channel (F-DPCH) ;

107. A method according to claim 104, wherein one node is

a terminal and the other node is a serving cell.

108. A method according to claim 104, wherein the control
channel includes one or more transmit power control (TPC)

fields.

109. A method according to claim 104, wherein the one
state is a CELL DCH state to the other state is a CELL_FACH

state.
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