RECOVERY METHOD FOR LOST SIGNALING CONNECTION WITH HSDPA/FRACTIONAL DPCH
BACKGROUND OF THE INVENTION 1. Technical Field The present invention generally relates to
a universal mobile telecommunications system (UTMS), including the UTMS that forms part of the 3rd
generation partnership project (3GPP or 3GPP2) based on code division multiple access (CDMA).

The present invention 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

RECOVERY METHOD FOR LOST SIGNALING
CONNECTION WITH HSDPA/FRACYTIONAL DPCH
BACKGROUND OF THE INVENTION

1. Technical Field '

The present invention generally relates to a universal
mobile telecommunications system (UTMS}), including the UTMS
that forms part of the 3xd generation partnership project
(1GPP or 3EPP2) based om code division_multiple accezs (CDMAY.

' The present invention relates to the Release & wideband
CDMA (also known as “WCDMA”) specification that includes high
speed downlink packet access (HSDPA)} and a new featuré, a so-
called "Fractibnal Dedicated Physical Channel (F-DRCH)," to be
used together with HSDPA; and more particularly, relates to a
recovery method for a lost signaling connection with

HSDPA/Fractional DPCH.

Z. 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-int@rfaces to the core network (CN) over a (wired) Iu
interface. Figure 1b shows some further details of the

architecture, particularly the UTRAN, which includes mualtiple



In general, Figures la and Ib 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
(UI) interface, while the UTRAN interfaces to the core network (CN) over a (wired) Iu interface. Figure
Ib shows some further details of the architecture, particularly the UTRAN, which includes multiple
Radio Network Subsystems (RNSs), each of which contains at least one Radio Network Controller
(RNC). In operation, each RNC may be connected to multiple Node Bs which are the UMTS
counterparts to GSM base stations. Each Node B may be in radio contact with multiple UEs via the

radio interfaB@0) ERBYRFIh BHPIBS AT ARHESayPBE I P E5R Tt With ifuIfible Node Bs even if

one or more nf the Nede Bsiate goppsriediadiffarent RINGS) Forinsaass: addf leindkig. Ib may be in
radio contact with Node 32 of RNS1 and Node 33 of RNS2 where Node 32 and Node 33 are

neighboring RianRs. Thisarapotedr tor exdpiples wietetRs URYiSn akafid6vaSRuation and there
s @ change {16, conecton 14016 Nods 810 another TRENCS QLATsreaRASs nay be
i

connected by an 1ur interface which allows mobife UES to stay in contact with both RNCs while
traversing frerxra gell belehgingt to.aIdotEB of aneiRN b a delkbeitmying ol ModaB of another.

ENC. The Release 6 WCDMA specification rovidea;]g)r the use of the, t%tralggﬂlal edicated
Physical Chafhél DBt H) tSyetRar Wi B DB AL iHidR thay ed Ih a'UMTS such as

iay e inmplermen
that shown irddgueas ls-and k. bhpagiculak-&igyre:Bsshaws the pieposeddzactianabDPCH slot
formats in the downlink (DL), and illustrates the fact that there is no space in the DL dedicated physical

channel (DP&HtRFety BltEEcardify 4REIGREE pHySTEY ddtaTcHfimne? (BBDER) Bits. For example,

the current BRGH radligdrame,inclidesiL5siotss erghsslabi hawags RRD& ADaakeDPCCH (TPC
and TFCI), DPDCH (Data2) and DPCCH (Pilot), while the proposed Fractional DPCH slot formats

include five dtféeeB2optich&eds (Bihtisrrd Redohbiopiad td'ade sheciffaiionsyYe 88¥Having some

arrangement.of the TPC and Pilat in. relatian {Q Tﬁoth%@ the_transmission,ig aff,as.shown, but
no DPDCH tgflfossr = %éf?éctﬁheenpﬁ%ééig%%fjfﬁe Fractional DPeC':Hsis to have in the downlink direction
only a Dedicated:Phiysigad ContrbkChannet{REE CHyancheoNade dcatedRbiBical DdtaeChannel

(DPDCH) at all, and thgs e(%l traffic in the downlink, includiggda Jé)gjical ?anneltcearrp%igg the control
signaling, Déﬂ‘f?gte%fc ht T%nﬁ&s(f)@éﬁ) adid Tesource control ﬁﬁ(f)n&gnalng etc.), would be

carried on HGRRA (810:c®B RSHRBEEs to stay in contact with both RNCs
while travexrsing 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 WODMA specifications provide for the use of
the "Fractional Dedicated Physgical Channel (F-DPCH)" together
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 downlimk (DL),
and illustrates the fact that there is no space in the DL
dedicated physical channel (DPCH) for amy data carrying
dedicated physical data channel (DPDCH) bits. For exarple, the
current DPCH radio frame includes 15 slots, each slot #i
having a DPDCH (Datal), DPCCH (TPC and TFCI), DPDCH (Datal)
and DPCCH {Pilot), while the proposed Fractional DPCH slot
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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 1IS-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 another 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 s%%n,al from ane,cell does not impact the reception of

the channel < FEFRRTItERCIH e HHiIFK DPTEH. CRSa8 g dieid BRISWY Now if the DCCH delivering

the control signglingsiscmanped:gadhe etRSEd) anchis welltranspiingharddS«daSCH becomes too
weak for reliable signaling (and is lost from an active set of suitable cells in the worst case), then a

situation carPdetRpIRAWTch BigretisimDraatdsming frivn B¥erd&IR 5BEno possibility to carry
signaling in the downlink for the tgeminal; apd thus fhere,is pepecharism for the network to

reconfigure the terminalts reception to somewhere else from the HS-DSCH tha}t was lost. The situation
can occur even withrthef Redéase Bespecificdtides (£ ¢-ifetherBcigiiig nB5FEd 16 theé HS-DSCH),

although theé)%r?'é))lglr{fn can b;o%vv?t i’g{ﬁg §:an %xtbj}/?r%?ﬁr}}gt %2%%(1:95': QQA’@X?’Q&@? DPCH (and never

on the HS-D oWeVvetr, ractiona re are no other‘options available than to

use the HS-R&&Hdar signalsty thusctte) peable rocarnDee @itceinPemtethal Fegraexample, Figure Ic
shows in particular how the DCCH can be mapged. eithi: to HSDPA or DCH ghanlnel when in the

CELL_DCH SkaB%d iPPRrEleh@iihy RER BDECHIE maFEd Whertir e CEEL "FACH state, while

Figure Id shaws that H-DS Gk isalwaysiransmitied {ramane eelhorty. Ipieperaiing, if the DCCH is
transmitted with DPCH, then in the SHO it is transmitted using all the radio links and thus losing one

radio link doBs#tratrinEPEH} CBhRBERdN (BEEHheH BEICHTS TSRt WARY STRSEH then in the
SHO if that @9%%&%@'&@. lpst $hen e, DCGE saRNealigR iplos! rf cap;besrgavered by moving to
CELL-FACH where thé DCCH is sent using forward access channel shared by all UEs in the
CELL_FACH stat&the Fwivédam notkiowhisriGmamtthahpliovitbs s s6lutba tohis phsifiem.
| 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-DSCE
has become weak, then the control-signaling-carrying logical
channel, DCCH, transmitted on the downlink DPCH (DPCH being
formed by DPCCH and DPOCH and thus having a data carvrying
capability) can be used to transport the control message
reconfiguring the HS-DSCH to be coming from anothex 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 HE-DSCHE 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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SUMMARY '~ The present disclosure provides a solution to this problem.  In its broadest sense,
the present disclosure provides a new and unique method 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 teiminal.  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 ove%the IS-DSCH, the control

protocol may! BeeraffigrasodR e Ritol (RRE) Protdto Par e hrSRcoretdes M8Y B ERC protocol

states, such gag e.0 CELL FACH,ad GELLDGEL i somecenbination ot enasuivorapf these
features. In“operation, after the telminal detects that the downlink shared channel is lost, it may

notify the neterkist BREH drmeciae termivaakisEaniteted eplinkssighaidgen @3ctiss channel to
embociment. T a6es ShAATEl e Tke e ot e Ao 6 s b el (RACH of oher
suitable accesssehansekdEhe snitable deltralapbirtherstrbngbstreeliin anZRi¥eaatigizells, and may
be based on measuremens SO EP UL 1.When e Sonageion fom ne sehuing.eelh was lost

the downlink for the terminal, and thus there is no mechanism

for the network to reconfigure the terminal's rece@ticn Lo

somevwhere else from the HS-DSCH that was lost. The situation

can occur even with the Release 5 gpecificatioms {(e.g. if the

DCCH is mapped to the HS-DSCH), alkthough the problem can be

avoided simply by mapping the DCCH always on the DPCH (and

never on the H8-DBCH). However, with the F:actional DPCH,

there are no oﬁher 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 opevation, if the

DOCH is transmitted with DPCH, then in the SHO it is

transmitted using all the radio links and thus losing one

radio link does not cut the DCCH comnection, 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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In an alternative embodiment, the network itself may initiate procedures for re-establishing the radio
link and, if applicable, re-establishing the downlink shared channel connection. In accordance with
the present disclosure, 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. ¥heSeiminal detects that the shared channel connection is lost when the quality of the
control channel trapsmitted in the same radia link wi}:h the §hared channel is warse than a
. qu 13 .ino COWTL 81’3_0]:‘ ?_r . e;%rov a5 a %O §u} lOi.‘l @)
predetermined threshold quality (Qf) over & predetermined period. By way ot example, the
predetermined thyegheldgumality (Qt) 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 pfygigahchannel is allocated to the terminal in uplink
and downlink directions, then after considering the quality criterion over a predetermined period, the
terminal considers THe [iNRIRFENY to BSERREEYR SEROVGIAFUL GF syPRIVAHRR coFRiddrld the quality
criterion oveégggf&ﬁ_everal consecutive periods to be "out of sync” in relation to established physical
channels, the terminal starts a timer; and upon considering the quality criterion over one or multiple
successive periodstio beégirbspadetie mnsnal stopandantets the tmere opifathedémer expires then
deteLmines that therg is aradio Iinekcfgci!gre eTheuegﬁtl;i\blissl;:eed gh)gs%al CQQQQ§|S ma inglryde physical
channels (Dﬁ%"&l—%lr F-BB@EF). THe fadio ﬁnﬁ%aljfuregtrigge% thé EdFo initiatea call upo(]eate
procedure, dusifg, whichithesdedicatest-physital ctiannels aoreleased ahethe terhrnakmoves to the
CELL FACH state. , _
cannot be received reliably from ancother node, such as a Node
B in control of a serving cell, in a network when a control
channel 1is mapped to the shared channel and autonomcusly
moving the terminal to another prctocol 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 teminal.
In one embodiment, the downlink shared channel may be a
high speed downlink shared channel (HS-DSCH), the control
charmel may be a dedicated contrel chammel (DCCH), and the DCCH
may be carried over the HS-DSCH, the control protocel may be
radio resource control (RRC) protocol and the protocol states
may be ERC 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



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.
disclosure 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

downlink shared channel cannot

thereof. For gxam all% thei%seerteeq#égg%eler}t/%dégng%?l

reliably

The present

t?&%fsa ¢.8,/module that detegts that the

om the Serving cell in the hetwork when the

control chanaetéssmapipadtal thecsharédmwhannet endriauteriemeusly asbvésthedpsari éghipment to

another protocol state, .in accordance with_the present disclosure

herein.

shared chammel re-establishment in a sul
embodiment, the access charmel may take the foxm of the random
access channel (RACH) or other suitable access chamnel. The
suitable cell may be the strongest cell in an active set of
cells, and may be based on measurements done prior te when the
connection from the serving cell wag lost.

In an alternative embodiment, the network itself may
initiate procedures for re-establishing the radic link and, if
applicable, re-establishing the downlink shared channel
connection. |

In accordance with the present disclosure, the step of
detecting may include estimating the quality criterion based
on information in the control chamnel received Z£rom 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 chanmel transmitted in
the same radic link with the shared channel is woxse than a
predetermined threshold quality {(Qu:) over a predetermined
period. By way of example, the predetermined threshold
quality ({(Que) may correspond to about a 30% errcor probability
of the 7TPC fields in the control chamnel, 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

ga?bdlgongéi rlt gh tg&g described



The network node may feature a corresponding module for cooperating with such user equipment (or
terminal) in such a network, wherein the corresponding module allows the terminal to detect that such
a downlink shared channel cannot be received reliably from such a serving cell in such a network

when such a control channel is mapped to such a shared channel and to move autonomously to such

another prot gl %@%ﬁﬂﬁ%@aﬂgﬁ%@ the presentdisglosyre.and &@rsis%tnwi%m described

herein. e network or system would have such a network node for cooperating with such a
terminal.  ddvespdesemigdisblosyre nay atso. take tre formr of appmdpttemprogtapeproduct with a

program code, which program code is stored on a machine readaple carrjer, fqr.carrying,out the steps
of a methodFﬁaumﬁtﬁ]@%ecﬁﬂﬁ%ga‘?fésrﬁh%l %ﬁ’ B Jt\%/%rlgﬂo%% t%jétfi%\e d

GownlinkEhared channel

cannot be reseived;reliablyfrem a sepdpgceibina peiyothwhema coptesl channel isweapped to the
shared channel and autonomously moving the terminal to anothngotocol state, when the computer
program is réRSnQE pRECEEStY GIEBIRFEIEHGR e oF SitherthEenfittal Or TERthe'Retwork node, or

some combipatign.thereqf. s+ The: seape of thedisclosire s alsa jptepdad to.include g.device,

including chip hardware, comprising one or more integrated circuits for detecting in a tetininal that a
downlink sharedivhannehdampotbeveseiasd radidiity frorm Biserving teltinm aearvordawhen a control

channel is mapped.to.the shared channel and.autonpmausly,moving the tel.minal to another protocol
state. The d(c-:?\l/?cf-:-u lgnltia:):}%%e %uecf:aeusns%ygn%%rpj[%% |or$ %p?gglfic fi%eg%%rt’é:d c?gﬁt}fﬁ&)n%lr performing

the functionaityitberant Feeexamptgdheghiprhardwarefmayntorm part ofetheitesminghen the network
node that forms part of the serving cell.  Inits most basic operation, the present disclosure defines a

whole new t&RRFEMITE BEafiBRitalde, 1R ERamE, fetsifie tefiinal or TIE detects that it
cannot receiye fenexamplepthe H3-PSGH{rma %%[?/ ingcell yeliabhywhen the-RGEENS mapped to

HS-DSCH (e.g. does not receive any radio link control (RLC) acknowledged mode feedback for the
uplink measubsiEdht papdTtSBEHh gendhal thadiomribicpifeticharndi(ErRrReN) ldvel BRogs too low in the
Senﬂnglﬂs_@%§%ﬂ§§g)3 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'S DPCH in order to restore the
radio regource control (RRC) signaling connection in a
CElLL_DCH state.
The present disclosure 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 thereoct.
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 chamnel is mapped te the shared channel and



In one solution, the terminal would be autonomously moved to the cell forward access channel
(CELLFACH) 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-RIGH Gell was lgsh), r thejegular ROGRBDECH would his-setupdprdes o restore the

RRC signaling connection in the CELL_DCH state. Asan altelative solution,instead of moving
automaticallyttette CE TaTLeiBHstae ahdtteteasingatile DRCH@bmsectivh, apesWEteslld maintain
the physical layer connection of the I%PgHs with the network and start listening to FACH (or
HS-DSCH) SFan ahoher Q8fF i thdietive Set for RRC signaling. The drawback of this idea is that in a

soft handover (SHE)thgee areisevernd crlils torehease fram-anddbparetiark walildenof automatically
know to which cell the RRC message should be sent as FACH (as well as HS-DSCH) is sent to one

cellonly.  FSBEFRHESBIUMEHinstEdy SSHovRIGARRALCSTy (bHEEEY). FACT St and

releasing the ECH, conpectian, the UE conld maintain thephysicallayer eernection ghthe DPCHs
with the network, and the UE and the network could automatically reconfigure the SRB to DPDCH, and

in the case dfcFratstiormal DEIGH bethghin use dsaitdednfighraie FFaahBsal DIPCHY® pREconfigured

R'99 DPCH._However this_solution is likely to.require mare e ivgrprgﬁgﬂﬁ%urgg ns.for the UE than
the other soﬁj%%%lsvaeéd ﬁﬁeulsl?é%tr:l{gt “%a?;/n to% B%ha op%gé-.v %S%\():%%%ng to an aspect, t%ere IS provided a
method comisingstiad stepsntdatectingrinla te/minpptitat todewrttink stiaeddhdmmelaiannot be

received reliably from a serving cell when a control channel is mapped to tge shared channel;

autonomousithovd & te A IIB A e proftst sERE 3Rt itigtiRgUplifkEignalify on an
access chanpeltednform aAetwopkaodge-asdraskingfordawalink-shatechshanaet rexgstablishment in

a suitable cell.
that described herein.

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

The present disclosure may also take the form of a
computer program product with a program code, which program
code is stored on a machine readable carvier, 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 1s 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 oxr UE), the network node, or
some combination thereof.

The scope of the disclogure is also intended to include a

device, including chip hardware, comprising one or more



According to an aspect, there is provided 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 infoLmation contained in one or more transmit power control (TPC) fields in

the downlinlﬁ%g%dagg&tiog%gggggteg&pys@ég@q{éeI (F:DPECH). and aytonqmously,moving the
terminal from the ChTJ. DCH state to the CELL FAH stdte after considering one or several
consecutive @vatdatisn peeods tocherinal ofsymestandecomsicketineftheeddidlvk dsfamled.

According to an asé)ect, ere is %rovided mer'ghod com%@sing thg steg_sL o{: d%tecting that a downlink
shared chanfief hal ?hgf S control h%%ﬁ’é?ﬁaﬁvpeeél tiferem cannot be feceived re?l'%%?y b&fveen two

nodes in a NEhMOrkLHARERUEIROMOUIS N IN0\UNE SRenBagE 0 aseihey pratocekstaiedmsed on this
detection.  One advantage of the present disclosure is that it provides a recovery mechanism in the

case that a SI§RAIRY radRtEeaer K Atshped BRhEISISSERY atdife HEDEER BhnéBtion is lost.
The foregoing and ather objects, legtures-and advantages of the, preseni isclasirg willhbecome more

apparent in light of the following detailed description of exemplary embodiments thereof.” BRIEF

DESCRIPTION: CriEDRAWINGhereThe drEingiempt elrafinetocdvalemndimsigdasyhe following

Figures: form part of the terminal or the network node that formg part

of the serving cell.

In its most basic operation, the present disclosure
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 ceontrol (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 chamnel (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 meagurements done prior the
commection from the sgerving HS-DSCH cell was lost), or the
regular R'29/R'5 DPCH would be set up in order to restore the

RRC signaling connection in the CELL DCH state.



Figures la and Ib show basic block diagrams of the UMTS packet network architecture, which is known
in the art; and Figures.Ic and id show diagrams respectively of channels carrying network control
signaling and physical layer connection when the TIE is in a soft handover. Figure 2 shows
proposed fractional DFCH slot formats in the downlink. (3GP2 adopted option 4) Figure 3 shows a

block diagram of uger equipment,qr.a termipal ageerding fo the presephinvention. . figure 4 shows
a block diagram of a network node according to the present invention. BEST MODE FOR CARRYING

OUT THE IWEN@@NallﬁhEdmp]@néﬁthﬁgﬂ%ﬁhétm@gerﬂﬂdvmmm intlgleRREHollowing:
e b oL s gl oleeBentr (0, SRS sonalne gk e 6 s e
no other optiesexistion of the DPCHs with the network and start listening

to FACH (or HS-DSCH) of an ancther cell in the active set for

RRC signaling. The drawback of this idea is that in a soft

handover (SHQO) there are several cells to choose from and the

network would not automatically know to which cell the RRC

megsage should be sent as FACH (as well as HS-DSCH) is sent to

one cell only.

As a third sclution, 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
rha network, and the UE and the network could automatically
reconfigure the SRR to DPDCH, and in the case of Fracticnal
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.

According to an aspect, thére is provided a method
comprising the steps of: detecting in a terminal that a
downlink shared channel camnot 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 chammel
to inform a network node and asking for downlink shared

channel re-establishment in a suitable cell.

10



Now, in the event that the HS-DSCH connection is lost (i.e. the network loses control over the TIE or
terminal), the UE could detect this situation and e.g. after some network set delay the TIE could
autonomously fall back to CELL_FACH mode and initiate the signal radio bearer (SRB) setup
procedure over HACH as usual. Additionally, the network could detect the same situation and after

the abovementioned delay could jntergally sonsider b U belna InGRLLFAGH siaigand
subsequently terminate the hanging DPCHS: The nétwork coufd have control over tﬁe criteria when
the US considerpthat the HS<D SEdwonnettioriesost ieq. based orcthmOGRICHYBReEl, delay since the

last message was received (similar to already exjsting inactjvity. timer in the network side) or
something e%%@&ﬁ%oﬁ%%ﬁéﬁ%%&ﬁ?%f?ﬁﬁg% %%el%g%ga%% gg’?ﬁgtetﬁe\ygév%ou d wait after
detecting thisgitationpdefere-madng-&a Cilik, FAGH state:Figuse eTerminal ondtsdB0  Figure 3
shows, by wag\é)f example, a terminal or US generally indicated as 100 according to the present

invention thatitay forfiPPaADr tREFERbIK ShSRRRAE Jite TRant BT eOnSEBRWith % shown and
described h@i termipal-orYE includes a downlinksshasedechanye! detectionamodyle 102 and

other terminal modules 104.
contained in one or more transmit power contrel (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 as failed.

According to an aspect, there is provided a method
compriging 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 cne node to another protocol state based
on this detection.

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

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

thereof.

10a



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 shown and described in relation to Figure 4 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. Consistent with that described
herein, the downlink shared channel may include a high speed downlink shared channel (HS-DSCH),
the control channel may include a dedicated control channel (DCCH), the other channel state may
include a cell forward access channel (FACE) 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 notifirsERenmtwrarkrice (Fgme A)riwnscame. The module 102 also
initiates uplink signaling on an access channel to inform the network r;gde glrg re 4) and ask for
nnelmay include a random

downlink shared cHEh e FR%EREL i ekt 8" SithIE BBh S TRB ALY,
access changgi {RAGH) - Filg:suifable 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 inven#idis afso'mteRdedtoThemdeadiernBiRsik iArEFRSrefedites T Feestablishing
the radio ”nkp%%ﬁieié appligable. Ieegtaklishing thedownlink shared ¢hapne!l cerneglipn, for example, in

the network hode consistent with that discussed herein. The module 102 may also set up a regular
R'Q9/R'5 DPEtbimres 1c and id show diagrams respectively of channels

carrying network control signaling and physical layer
connection when the UE is in a soft handover.

Figure 2 shows proposed fractional DPCH slot formats in
the downlink. (3GPP adopted option 4)

Figure 3 shows a block diagram of user eguipment 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 followingsy

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 caée 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 gituation and e.g. after some network set

delay the UE could autonomously fall back to CELL_FACH mode
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order to restore the radio resource control (ARC) signaling connection in a CELL_DCH mode. By
way of example, the functionality of the module 102 may be implemented using hardware, software,
firmware, or a combination thereof, although the scope of the invention is not intended to be limited to
any particular embodiment thereof. In a typical software implementation, the module 102 would be one
or more microprocessor-based architectures having a microprocessor, a random access memory
(RAM), a read only memory (ROM), input/output 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
experimentatiog. The scct)#]oe of the in\r/lerition is n(g)intende(?ég#e Iin@tgd to %rggg&r_gcular

implementatfoi u&iiy tEERhoTGgy Khown of T5te? develope e TGiUTS. Rioreover, the scope of the

invention is igterdedds irgludeithe . module 102 being a stand alone module in the combination with
other circuitry for im Iementi%another module. The other modules 104 and the functionality

thereof are known 8¢ LrERibt ot F5tn PEFFEFIh & GHABNSRYERYe MBS nE8ss & HAd &8 ot described
in detail herejng FoFexample, the pthehmedidas dddpassinciide. othermodules,sugh:as a UMTS

subscriber identity module (USIM) and mobile equipment (ME) module, which are known in the art and
not describetititerdh PRiam d8uCELO2FAEY - atafechl 6RO TREVERE ¥8rhgiar Bt five USIM, ME or
some combiﬂg on thebeégH&F_igure 4: Network Node 200 '

gg;ng
' The network could have control over the criteria when the
UE considers that the HS-DSCH connection is lost, e.g. based
on the CPICH level, delay since the last mesgage was recelved
{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 exémple? 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 UE includes a downlink shared chanmnel 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 alsoc cooperates with the network node

12



Figure 4 shows, by way of example, a network node generally indicated as 200 according to the
present invention that may form part of the RNS, RNC, node Bs or some combination thereof shown in
Figure la and Ib, consistent with that shown and described herein. The scope of the invention is not
intended to be limited to where the functionality of the network node is implemented in the network.
The network 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 Ib, wherein the module
202 allows the terminal 100 to detect that such a downlink shared channel cannot be received reliably

from such a seryipo el indbenemerkwhen.siela.conitol ghanpiel s giapneg.tg he shared channel

and to move autonomously to such another protocol state, In accordance with the present invention
and consistemtwvitinthat desaiiedhbséinent dheamodthne R0Zsalseroodper ateswetit flrermodule 102

shown and described in relation o Figure 3 to provide ap automatic re-establishment of a signaling
carrying con SEHSﬁ%e%%e%efﬁ%lféﬁ%iﬁﬁﬁaﬁaﬁg%te we k%ﬁ%&t i %‘r%im the user of the

ac |ons°rr1lgeag
terminal.  da@petion:dhe sodule 28Z4nayalso initiate procedures for re-establishing the radio link
and, if applicable, re- establishing the downlink shared channel connection, consistent with that
discussed herein. fonsistent with that described herein, the downlink

shared channel may includs a high speed downlink shared

channel ({HS-DSCH), the control channel may inciude a dedicated

control channel (DCCH), the other channel state may include a

cell forward access channel (FACH) state, and the protccol

state may include a radio resource control (RRC) protocol

state. | o

In operation, aftexr the'module 102 detects that the

downlink shared channel is lost, it notifies the network node

(Figure 4) of the samwe. The module 102 also initiates uplink

signaling on an access channel to inform the network node

(Figure 4} and agk for downlink shared channel re-

egtablighment in a suiltable 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

baged on measurements done prior to when the connection from

the serving celi 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 chamnel connection, for

example, in the network node coneistent with that discussed

herein.

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

13



By way of example, the functionality of the module 202 may be implemented using hardware,
software, firmware, or a combination thereof, although the scope of the invention is not intended to be
limited to any particular embodiment thereof. In a typical software implementation, the module 102
would be one or more microprocessor-based architectures having a microprocessor, a random access
memory (RAM), a read only memory (Ram), input/output 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 qr. later developed in the future.. Moreover, the scope of the
invention is iﬂf&?&eact’o?ﬁ&ﬁa’ée[h'ég%o’a?lgéuioﬁeﬁ’é}l 6Caep ST ﬁ?glneg%%duI%jiﬁlfﬁ%%l@mbination with

other circuitryder dppiementing anathepsroddle=.  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&xX&RpIRL tif&dthdemddifie§ DERLARRARE IS BnERST MTPEtthéPodules in the
RNS, RNC, Node B %@ﬁ@ﬁe‘f@@@iQ?é%tf}%@%a‘é@i,crb@:@lﬁg%’ﬂ ipsthe.atand,pogdescribed herein.

List of abbreviations CPICHCommon Pilot Channel DCCHDedicated Control Channel
combination thereof, although the scope of the invention is
not intended to be limited to any particular embodiment
thereof. In a typical software implementation, the module 102
would be one or more microprocessgor-based architectures having
a microprocessor, a random access memory (RAM), a read only
memory (ROM), imput/output devices and control, data and
address buées conﬁecting the same. A person skilled in the
art would be able toc program such a microprocessor-based
implementation to perform the functionality described herein
without un&ﬁe experimentation. The scope of the-invention is
not intended to be limited to any particular implementation
uging technology known or later developed in the futuré.
Moreover, ﬁhe scope of the invention is intended to include
the module 102 being a stand alone module in the combination
with other circuitry for implementing avother 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. Foxr example,
the othar modules 104 may include other modules such as a UMTS
subscriber identity module (USIM) and mobile equipment jME)
module, which are known in the art and not describsd herein.
The module 102 may be a stand-alcone module, form part of the

USIM, ME or some combination thersof.
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DLDownlink DPCHDedicated Physical Channel DPCCHDedicated Physical Control Channel
DPDCHDedicated Physical Data Channel FACHForward Access Channel F-DPCHFractional DPCH .
HS-DSCH High Speed Downlink Shared Channel

Figure 4: Network Node 200

Figure 4 shows, by way of example, a network node
generally indicated as 200 according to the present invention
that may form par:t of the RNS, RNC, node Bs or some
combination thereof shown in Figure la and 1b, consistent with
that shown and described herein. The scope of the invention
is not intended to be limited to whers the functionality of
the network node is implemented in the network. The network
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 cammot be received reliably from such a serving
cell in the network when such a control channel is mapped to
the shared channel and ﬁo 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 wodule 102 ghown -
and described in relation to Figure 3 to provide an automatic
re-egtablisghment 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, xe-
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RACHRandom Acce_ss Channel RLCRadio Link Control RRCRadio Resource Control SHOSOFT
HANDOVER SEWSignaling Radio Bearer TFCITransport Format Combination Indicator
TPCTransmission Power Control

establishing the downlink ghared channel conmection,
consistent with that discussed herein.

.By way of example, the functionality of the module 202
may be implemented using hardware, socftware, firmware, or a
combination thereof, although the scope of the invention is
not intended to be limited to any particular ewmbodiment
thereof. In a typical software implementation, the moduie 102
would be one or more microprocessor-based architectures having
a microprocessor, a random access Memory (raM) , a read only
memory (ROM), input/output 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 functiomality described herein
without undue experimentation. The scope of the invention .is
not intended to be limited to any partiéular impleméntation
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 ccmbinatiuh
with other circuitry for implementing another module.

The other modules 204 and the functilonality thereof are
known in the art, do not form part of the underlying invention
per se, and are not described in detail herein. TFor example,
the other modules 204 may include ome or more other modules in
the RNS, RWC, Node B or some combination thereof, which are

¥nown in the art and not describsd herein.:
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TIE User Equipment ULUplink The Scope of the Invention It should be understood that, unless
stated otherwise herein, any of the features, characteristics, alternatives or modifications described
regarding a particular embodiment herein may also be applied, used, or incorporated with any other
embodiment described herein. Also, the drawings herein are not drawn to scale. Although the
invention has been described and illustrated with respect to exemplary embodiments thereof, the
foregoing and various other additions and omissions may be made therein and thereto without
departing from the spirit and scope of the present invention.

tist of abbreviations

CPICH Common Pilot Channel

DCCH Dedicated Contrel Channel

DL Downlink

DPCH. Dedicated Physical Channel

DPCCH Dedicated Physical Control Channel
DPDCH Dedicated Physical Data Chamnel
FACH Forward Access Chammel

¥-DPCH Fractional DPBECH

HS-DSCHE  High Speed Downlink Shared Channel

RACH rRandom Access Channel

RLC Radic Link Control

RRC Radic Resgources Controel

SHO SOFT HANDOVER

8RB Signaling Radio Bearer

TFCI Transport Format Combination Indicator
TRPC Transmission Power Control

Us - User Equipment

UL Uplink
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WHAT IS CLAIMED IS: 1. 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. 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 mcluﬁes the netwir}é mﬂ@tlné)&rocedures for re-establishing the radio
link and, if applicable, re- establlshlﬁ ThE TR ih are finel connection.

Tt should be understood that, unless stated otherwise
herein, any of the features, characteristics, alternatives or
modifications described regarding a particular embodiment
herein may alsc be applied, used, or incorporated with amny
other embodiment described hexein. Also, the drawings herein
are not drawn to scale.

Although the invention has been described and illustrated
with respect to exemplary embodiments thereof, the foregoing
and various other additions and omissions may be made therein
and thereto without departing from the apirit and scope of the

present invention.
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5. A method according to claim 3, wherein the method includes choosing the suitable cell that is the
strongest cell in an active set. 6. A. method according to claim 3, wherein the method includes
choosing the suitable cell based on the measurements 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

regularR,99/R15 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 _EACH) state. 9. A method according to claim 3, wherein the
access channel is a random access channel (RACE). 10. A method according to claim 1, wherein
the downlink shareId channel is a hlgh speed downlink shared channel (HSDSCH).

CLATMED

1. & method comprising the steps of:

detecting in a terminal that a downlink shared channel

cammot 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

gtate.

2. A method according to claim 1, wherein the method

includes automatic re-establishmwent of a signaling carrying

connection bebtween the terminal and the network without

actions needed from the user of the terminal.

3. A method aceording to clalm 1, wherein the method

includes the terminal 1n1t1at1ng upllnk sagnalmng on an agccess

channel to inform a mnetwork 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 netwerk initiating procedures for re-establishing

the radio link and, if applicable, re-establishing the

downlink shared channel connection.
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11. A method according to claim 1, wherein the control channel is a dedicated control channel
(DCCH). 20 12. User equipment for operating in a network, characterized in that  the user
equipment has a module that detects 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 user equipment to another protocol state. 13. User equipment 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 shar annel re stab sh ent in a su11t_lable ceIL "
5. A m accor ing a*m . erein the method

includes choosing the suitable cell that is the strongest cell

in an active get.

6. B method according to claim 2, wherein the method
includes choosing the suitable cell based on the measurements
done prior to when the comnection from the serving cell was

lest.

7. A method according to claim 1, wherein the method
includes settiﬁg 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)

Etata.

9. A method according to claim 3, whereln 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 chamnel (HS-

DSCH) .

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

channel is a dedicated control channel {(DCCH).
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15. User equipment according to claim 12, wherein the module relies on a network node to initiate
procedures for reestablishing 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. 17. User equipment according to claim 14, wherein the suitable cell
chosen is based on the measurements done prior to when the connection from the serving cell was
lost. 18. User equipment according to claim 12, wherein the module sets up a regular R,99/R'S
DPCH in order to restore the radio resource control (RRC) signaling connection in a CELL_DCH _
mode. 19. User equipment according to claim 12, wherein the other channel state is a cell forward
access channel (CELL_RACH) state, 0. User eqéjipment acc%%q:i‘ggrtlg’claim 14, wherein the

access channel is A7andon aceess ehannel (HERCH) 79 2

characterized in that

the user eguipment has a module that detects that a
dewnlink shared channel cannot be received reliably from a
serving cell in a network when a control chamnel is mapped to
the shared channel and autonemouszly moves the user eguipment

to another'protocol state.

13. User equipment according to claim 12, wherein the
module auvtomabtically re-establishes the gignaling carrying
connection with the network without actione needed from the

uasr of the user eguipment.

14, User eguipment according to c¢laim 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 eguipment 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 ah@red 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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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). 23. A network node having a module for
cooperating with a terminal in a network, characterized in that the module allows the terminal to
detect that a downlink shared channel cannot be received reliably from a serving cell in the network
when a control channel is mapped to the shared channel and to move autonomously to another
protocol state. 24. A network node according to claim 23, wherein the module allows the terminal
to automatically re- establish the signaling carrying connection with the network without actions needed
from the user of th |naI 29. AN etwork node %ccorg gﬂtol Ial ergin the module

. eIl CCoralig %
allows the terminal o |n|t|ate upcﬁ%jkp&gnahng on an -access ch anne "to inform the network node and to
ask for downdinkishisre deghianrelse=esthblishaentdn abaitakiestelbments -done prior

to when the connection from the serving cell was lost.

18. User equipment according to claim 12, wherein the
module sets up a regular R'9%/R'5 DPCH in order to restore the
radio resource control (RRC) gignaling commection in a

CELL _DCH mode.

19. User eqguipment according to claim 12, wherein the
other channel state is a ¢ell forward access channel

(CELL,_FACH) state.

20. User equipment according to claim 14, wherein the

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

Channel (HS-DSCH).

22. User equipment according to claim 12, wherein the

contrcl channel is a dedicated control channel (DCCH).
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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. - 27. A
network node according to claim 25, wherein the suitable cell chosen is the strongest cell in an active
set. 28. A network node according to claim 25, wherein the suitable cell chosen is based on the
. measurements done prior to when the connection from the serving cell was lost.  29. A network
node according to claim 23, wherein the module sets up a regular 12,99/R.15 DPCH in order to restore
the radio resource control (RRC) signaling connection in a CELL DI state. . 30. A network node
according to claim 23, wherein the other channel state is a cell forward access channel (CELL_FACH)

state. 23. A network node having a wodule for cooperating

with a terminal in a network, characterized in that

the module allows the terminal to detect that a downlink
shared chamnel cannot be received reliably from a serving cell
in the network when a control chamnel is mapped to the shared

chamnal and to move autonomously to ancther protocol state.

Z4. A network node according to claim 23, wherein the
module allows the terminal to automatically 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 chamnel to inform the network node and to ask for

downlink shared channel re-estfablishment 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-establizhing the downlink shared

channel connection.
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31. A network node according to claim 25, wherein the access 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). 33. A network node according to claim 23, wherein
the control channel is a dedicated control channel (DCCH). 34. A system having a network node
-cooperating with a teLi nal characterized in that: the terminal detects that a downlink shared
channel cannot be received reliably from a serving cell in the network when a control channel is
mapped to the shared channel and moves autonomously to another protocol state. 35. A system
according to claim 34, wherein the system includes automatic re-establishment of the signaling
carrying connectiog 7bet\z/s&ver?gtthe ermigal and the network vxithout %ctioqls.neededl_from the user of the
terminal. . WOrK node acoorging Lo o aqu 2h, wherein the

suitable cell chosen is the strongest cell in an active seb.

28. A network node according to claim 25, wherein the
suitable cell chosen is based on the measurements done prior

to when the comnection from the serving cell was lost.

29. A network node according to claim 23, wherein the
module sets up a regular R'29/R'5 DPCH in order to restore the
radio resource control (RRC) signaling comnection in a

CELL _DCH ptate.

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

{(CELL_FACH) state.

2i. A network node according to claim 25, wherein the

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

downlink shared channel is a high speed downlink shared

channel (HS-DSCH).
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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. 37. A system according to claim 34, wherein the system
includes the network initiating procedures for re-establishing the radio link and, if applicable,
re-establishing the downlink shared channel connection. 38. A system according to claim 36,
wherein the system includes the suitable cell being chosen that is the strongest cell in an active set.
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 serving cell was lost. 40.
A system according to claim 34, wherein the system includes a reqular R'99/R5 DPCH being set up in
order to restore thg'%dig r@ggh‘fféﬁ(cgﬁ%l ﬁﬁﬁ%ﬁ%ﬁ%a ifg %%%ﬁ%c %h i"rglg [%%%H mode. 41,
A system acGuging 10 slaiahd4, wherein:-tieather channelstatesisa rellfooward access channel
(CELL_FACH) state.

34. A system having a network node cooperating with a
termiﬁal characterized 1ln that:

the terminal detects that a downlink shared channel
cannot be received reliszbly from a serving cell in the network
when a control channel is mapped to the shared chammel and

moves autonomously to another protocol state.

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

actions needed from the user of the terminal.

36. A gystem according to claim 34, wherein the system
includes the terminal initiating uwplink 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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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 high speed downlink
shared channel (H5- DSCH). 44. A system according to claim 34, wherein the control channel is a
dedicated control channel (DCCH). 45. A method according to claim 1, wherein the 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 anotherPProtBcSFEEEs RS EoirpUtdPifbgtam YERES 17 aBroceee5F Br control module
of either uset gaUiiNENL A NEIWRHEINONE; Of SOME GOrARINALERINeseOke -establishing

the radio link and, if applicable, re-establishing the

downlink shared channel comnection.

38. A system according to claim 36, whersin the system
includes the suitable cell being chqsen that is the strongest

cell in an active setbt.

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

serving cell wae lost.

40. A system according to claim 34, wherein the system
includes a regular R'29/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 gystem according to claim 36, wherein the access

channel igs a random access channel (RACH).
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47. A computer program product according to claim 46, wherein the method includes automatic
re-establishment of the signaling carrying connection between the terminal and the network without
actions needed from the user of the terminal.  48. A computer program product according to claim
46, 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.  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, reestablishing the downlink shared
channel connection."  50. A method comprising the steps of:  detecting in a terminal that a

downlink shared chianngl canpor be tecelved reliably Tom a,sendna.cell when g ganiohehannel i
mapped to the sharéd chiannel, autonomously moving thé terminal to another protocol state; and
shared channel is a high speed downlink shared channel (HS-

DECH) .

44, A system according to claim 34, wherein the control

channel is a dedicated control channel {DCCH) .

45. A method according to claim 1, wherein the method
Further comprises implementing the step of the method via a
computer program rumming in a processor or controller in the

terminal.

46. A computer program product with a program code, which
program code is stdred onn a machine readable carrier, for
carryiﬁg out the stepg of a method comprising the steps of:
detecting in a terminal that a downlink shared chamnel 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 oxr control
‘module of either user squipment, a network node, or some

combination thersof.
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initiating uplink signaling on an access channel to inform a network node and asking for downlink
shared channel re-establishment in a suitable cell. 51. A method according to claim 50, wherein
the method includes automatically re-establishing the signaling carrying connection between the
terminal and the network without actions needed from the user of the terminal. 52. A method
according to claim 50, wherein the terminal initiates the uplink signaling. - 53. A method according to
claim 50, wherein the network initiates the procedures for re-establishing the radio link and, if
applicable, re-establishing the downlink shared channel connection. 54. A method according to
claim 1, wherein the protocol state is a radio resource control (RRC) protocol state. 55. User
equipment acc_ordigg toAcIaim 12, wherein the protacol state is a radio resquree cogtrol (RRC) protocol
state. . computer program product according to clalim 46,
' wherein the method includes avtomatic re-establishment of the
gignaling carrying connection between the terminal and the

network without actions needed frxom the user of the terminal.

4B. A computer program pxodﬁct according to claim 46,
wherein the method includesg the terminal initiating uplink
sigmaling on an access channel to inform a network node and
asking for downlink shared channel re-establishment in a

suitable cell.

49, A computer program product sccording to claim 48,
wherein the methoed includes the network initiating procedures
for re-establisghing the radio link and, if applicable, re-

egtablighing the downlink ghared channel comnection.'

50, A method comprising the steps of:

detscting in a terminal that a downlink shared chammel
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 aownlink shared channel

re-establichment in a suitable cell.
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56. A network node according to claim 23, wherein the protocol state is a radio resource control (RRC)
protocol state. 57. A system according to claim 34, wherein the protocol state is a radio resource
control (RRC) protocol state. 58. A computer program product according to claim 46, wherein the
protocol state is a radio resource control (RRC) protocol state. 59. A method according to claim
50, wherein the protocol state is a radio resource 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.

51, A method according to claim 50, wherein the method
includes automatically re-establishing the signaling carrying
connection between the terminzl and the network without

actions needed from the user of the terminal,

52. A method according to claim 50, wherein the terminal

initiates the uplink signaling.

53, A method according to claim 50, wherein the network
initiates the procedures for re-establishing the radio link
and, if ap@licable, re-egtablishing the downlink shared

channel connection.

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

state is a radio resource control (RRC) protocol state.

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

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

protocel state is a radio resource control (RRC) protocol

state.
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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 teLminal. 63. A system
according to claim 34, wherein, after the terminal detects that the downlink shared channel is lost, it
notifies the network of the same. 64. A method according to claim 50, wherein, after the terminal
detects that the downlink shared channel is lost, it notifies the network of the same. 65. A method
according to claim 60, wherein only downlink signaling is lost, and the uplink signaling is not. 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 cofnettiS¥ =6 BREF BeflibMemt AR otding Toodaim FRSWRERERARE user

equipment maidaBsia Physical dayeconaeactionof-the dewnlinkshargs chagpel 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.

58. A computer program product according to claim 46,
wherein the protocol state is a radio resource control (RRC)

protocol state.

59. A method according to claim 50, wherein the protocol

state is a radio resource corntrol (RRC) protoccl state.

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

notifies the network of the same.

61. User equipment according to claim 12, wherein, after
the tgrminal detects that the downlink sghared chanmel ig lost,

it notifies the network of the same.

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

terminal.

30



68. A network node according to claim 23, wherein the module cooperates with the terminal so as to
maintain a physical layer connection of the downlink shared channel with the network and start
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. 69. A
system according to claim 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 chaep el connection is lost, moves to a cell forwarg access channe tate o
(CELL_FACH) and fitidte 84 SRl Pt ba s or SRB) Rettity pratedira  overan aciess channel.

71. A method-aee@idingderdaing 1xnieraii tapneliaek siedeeis tEnthe shaged stinnet connection is
lost, internally considers the terminal to be in a cell forward access channel state (CELL_FACH), and

subsequently@rifihgo L8Ry MHGRG Fdita® FPR§sical channels (DPCHS).

64. A method according to claim 50, wherein, after the
terminal detects that the downlink shared chamnnel ig lost, it

notifies the nstwork of the zame.

5. A wmethod according to claim 60, wherein only downlink

signaling is lost, and the uplink signaling is not.

66. A method according to claim 1, wherein the terminal
maintains a physical layér connection of the downlink shared
channel with the network'and starts listening to other chamnel
states of another cell in the active set for signaling,
ingtead of moving automatically to the anetﬁer protoccl state

and réleasing the physical layer connection.

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

protocol state and releasing the physical layer comnection.
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72. A method according to claim 1, wherein the step of detecting includes estimating the quality
criterion based on information in the control channel received from the serving cell. 73. A method
according to claim 72, wherein the information in the control channel includes information in one or
more TPC fields. 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 (Qt). 75. A method according to claim 74, wherein
the predetermined threshold quality (Qt) is 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 aIIocategstg EQe te%'%nﬁl ino%plink agdéionwn!é%k g'irejgtio%,' th%\ %fter cgiﬁgidering the link

guality over one or Sevéral consecutive evargaton p%riods i e "out of s;?ng;]% relation to established

physical chansels,dhedspainalstantsta tivher; enduipen censidertng tad fink quality over one or
multiple successive periods to be "in sync" the terminal stops and resets the time{, or if the timer
eXpWeSthenPhY81cal layer comnection of the downlink shared chammel with

the network and start 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.

62. A system éccording to claimlaé, wherein the terminal
maintaiﬁs a physical layer connection of the downlink shared
¢channel with the ﬁetwork and starts listening to other chammel
states of another cell in the active sget for signaling,
instead of moving aﬁtomatically to the ancther protocol state
and releasing the physical layer connection.

70. A‘methﬁd according to alaim 1, wherein tﬁé terminal
detects that the shared channel comnnection is lost, moves to a
cell forward access channel gtate (CELL_FACH) and initiates a
pignal radio bearer (S8RB) setup procedure over all access

channel.

71. A method according to claim 1, wherein the network
‘detects that the share& 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 chamnels (DPCHs).
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determines that there is a radio link failure. 77. A method according to claim 76, wherein the
established physical channels include physical channels (DPCCH or F-DPCH). 78. A method
according to claim 70, wherein the transition to the CELL EACH state occurs when all dedicated
channels have been released.  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 (SHE) setup procedure over an access channel.

81. User equipmen]’7 ccordin%lto claim 1% wherein .th network detects Q%?t th% shared channel

connection is lost, iftermAI eIl aRFSHE 13 BJuPiERt to bEIRE LBIT8RvATT Bcass channel state

(CELL_FACHgwanst subsequentydesninaiesany hangingdedicated physisalishennels (DPCHs).

information in the control channel received from the serving

cell.

73. A methed according to claim 72, wherein the
information in the control channel includes information in one

or more TPC fields.

“74. A method according to claim 70, wherein the tarminal
detects that the shared channel comnection is lost when the
quality of the control channel over a predetermined.peziod is

worse than a predetermined threshold quality {(Qom:) .

- 75. A method according to claim 74, wherein the
predetermined threshold guality (Qee) is 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
directioas, then after considering the link quality over one
or several consecutive evaluation periods to be “out of syne”
in relation to established physiczl channels, the terminal
starts a timer; and upon considering the link quality over one
or multiple successive periods to be “in sync” the terminal

stope and resets the timex, or if the timer expiresgs then
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82. User equipment according to claim 12, wherein the user equipment detects the reliability of the
shared channel by estimating the quality criterion.based on information in the control channel received
from the serving cell. 83. User equipment according to claim 82, wherein the information in the
control channel includes information in one or more TPC fields. 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
(Q0110.  85. User equipment according to claim 84, wherein the predetermined threshold quality
(40ift) is evaluated over about 160 milliseconds.  86. User equipment according to claim 80,

wherein, when the yser equipment is in a given state where_a dedicated physical channel is allocated
to the termir ?Fﬁﬂﬁﬁﬁﬁ%ﬁg‘ggmﬁﬁﬁﬁkedijrgcﬁbﬁégtﬁ%nyéﬁ%r ggr%iﬁlé?ihg 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 syc" the"G58PEqaRFRBAL SR ICaRd #e8e tothahfe i Br Wifie timer 35
established physical channels include physical channels (DPCCH

or F-DPCH).

78. A method according to claim 70, wherein the
. transition to the CELL_FACH state occurs when all dedicated

channels have been releaged.

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

procedure.

0. User ecuipment according to claim 12, wherein the
user eguipment detects that the shared channel conmnection is
lost, moves to a cell forward access chamnel state (CELL FACH)
and initiates a gignal radio bearer (SRB) setup procedure over

an access channel.

g81. User eguipment according to claim 12, wherein the
network detects that the shared channel comnection is lost,
internally considers the user eguipment to be in a cell
forward access channel state (CELL _FACH), and subsequently

terminates any hanging dedicated physical channels (DPCHs).
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- expires then determines that there is a radio link failure. 87. User equipment according to claim 86,
wherein the established physical channels include physical channels (DPCCH or F-DPCH). 88.
User equipment according to claim 80, wherein the transition to the CELL_FACH state occurs when all
dedicated channels have been released. 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_yACH), and subsequently terminates any hanging dedicated

physical channels (DPCHSs). 91. A system a cording tolclaim ’isgf wh ergggth%é%rminal detects that
the shared channéiZolfRsi IS BN hobBETH 1 LIl fonvard Bccéds Channal state (CELL_FACH)

and initiates,a signaly agdie beager (BRE) selupsrosssuie pver aftrcoessrelianhehnel
by estimating the guality criterion based on information in

the control channel received from the serving cell.

83, User equipment according to claim 82, wherein the
information in the control channel includes information in one

or more TPC fields.

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

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

85. User eguipment according to claim 84, wherelin the
predetermined threshold guality (Que) is evaluated over about

160 milliseconds.

86. User equipment according to claim 80, whersin, when
the user eguipment 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 ecuipment stops and resets the timer, or if the timer
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92. A system according to claim 34, 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 (DPCHSs).
93. A system according to claim 34, wherein the terminal detects the reliability of the shared channel
by estimating the quality criterion based on information in the control 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
teminal detects that the shared channel connection is lost when the quality of the control channel over
a predetermined, period is worse than a etermined threshold t 96. A system
according to c’fgﬁ“g%% Wﬁ@relﬁ?ﬁgmreﬁet(g_mme%ﬁwresﬁolaa quan y ( m ke &yiiated over about
160 milliseconds.

87. User equipment according to claim 86, wherein the
established physical chammels include physical channels (DPCCH

or F-DPCH}.

88. User equipment according to claim 80, wherein the
transition to the CHLIL, FACH state occurs when all dedicated

¢hannels have been released.

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.

20, A netﬁork node acoording o giaim 23, wherein the
network node detects that the shared channel connection is
lost, intarnally.consi&ers the terminal to be in a cell
forward access charmel state (CELL FACH), and subseguently

terminates any hanging dedicated physical chamnels (DPCHs) .

91, A system accoxrding to claim 34, wherein the te:minal
detec;s rhat the shared chammel connection is losf, moves Lo &
cell forward access channel state (CBELL_FACH) and initiates a
signal radio bearer (SRB) setup procedure over an access

channel.
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97. A system according to claim 91, 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 'lout of sync" in relation to
established physical channels, the teLadnal starts a timer; and upon considering the link quality over
one or multiple successive periods to besync” the teLminal stops and resets the timer, or if the timer
expires then 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. Ac‘:f sterpgn cc‘,grr‘celingitrci) célgim QZjW\gQErein when the

L . 92, svsCem ordi 1 ) e ne
radio link failure occurs,%heytermlnglcaearsﬁ%’e HRdicatad ysical channe corﬁlguratlon, and performs

a cell updateq@cesittects tHak Axieweeisgludingekip hesnceate oeoyrisiag pne or more
integrated circuits for detecting in 'a terminal that a downlink shared channel cannaot be received

reliably from m%ﬁllqﬁ%ﬁ@ﬁérmeﬁ%%ﬁa}ﬁﬁ&% hdpped [P SHared channel and
autonomouslymoying.the,ferminal {Q anetier pitacol stde subsequently terminates

any hanging dedicated physical channels (DPCH=) .

93, A system according to claim 34, wherein the terminal
datécts the reliability of the shared chamnel by estimating
the quality criterion based on information in the control

channel received from the serving cell.

94. A system according to claim $3, 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
guality of the control chanmel over a predetermined period is

worse than a predeﬁarmined threshold guality {(Qoux) .
96. A gystem according to claim 95, wherein the

‘predetermined threshold quality (Qew) is evaluated over about

160 milliseconds.
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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 control (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 _ FACE state after
considering one or several consecutive evaluation periods to be "out of sync" and considering the
radio link as failed. 104. A metré%% cggfnﬁri%igg étﬂgisrgegg of‘:w n detecti tf@aélff\edownli;nk shared

channel having a cOntrar channal rr"‘Tappé‘T Srein cannot be feceved lrgl’lat‘ﬁy etween two nodes in a

network; antcerminal is in a given state where a dedicated physical
chanpel is allocated to the terminal in uplink and downlink_
directions, then after considering the link guality over one
or several consecutive evaluation periods to be “out of sync”
in relatibn to established physical channels, the terminal
ptarts 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

determines that there is a radio link failure.

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

or F-DPCH}.

éB. A gystem according to claim-sl, wherein the
traneition 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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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 down ink shared

channel (HS-DSCH).

106. A method according to claim 105, wherein the detection is based on a

guality 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 tolEQe ozgher state is a CELL. FACH state.

device, including chip nardware, cowmprising ons or

more integrated circuits for 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 protdcol state.

102,

k 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} cannct be received

raliably from a serving cell in a network when a control

channel is mapped to the sghared chanmel, the quality criterion

being estimated based on information contained in one or more

transmit power control (TPC) fields in the downlink ghared

fractional dedicated physical chanael (F-DPCH); and

autonomously moving the terminal from the CELL_DCH state

to the CELL FACH state after considering one or several

consecutive evaluation pericds to be “out of sync? and

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

detecking that a dbwniink shared channel having a coantrel
channel wmapped therein cannot be received reliabl&.between twﬁ
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
detecticn ip based on a qualit?’criterion being estimated
using information contained in one oi more transmit power
controel (TPC) fields in the downlink shared fractional

dadicated physical channel (F-DPCH);

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

a terminal and the other node iz a serving cell.

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

fields.

109. A method according to claim 104, wherein the one
state 1s a CELL~DCH'state to the other state ip a CELL_FACH -

gtate,
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