RECOVERY METHOD FOR LOST SI GNALI NG CONNECTI ON W TH HSDPA/ FRACTI ONAL DPCH

BACKGROUND OF THE I NVENTION 1. Technical Field The present invention
nobi | e tel econmuni cati ons system (UTMS),
that forns part of the 3rd generation partnership
(3GPP or 3GPP2) based on code division nultiple access (CDWA).
invention relates to the Rel ease 6 wi deband CDMA (al so known as
"WCDVA") specification that includes high speed downlink packet access
and a new feature, a so- called "Fractional Dedicated Physical
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interfaces to the core network (CN) over a (wired) lu

mobile telecommunications system {(UTMS3), including the UTIMS
that forms part of the 3rd generation partnership project
(3GPP or 3GPP2} based on code divisionAmultiple 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/¥ractional DPCH.

2. Description of Related Problem

In general, Figures la and 1b show basic diagrams of the
ﬁMTS packet network architecture, which is known in the art.
In Figure 1la, 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 referredrto as a ‘“terminal” herein) is
interfaced to the UTRAN over a radic (Uu) interface, while the
UTRAN iunterfaces to the core network (CN) over a (wired) ITu
interface. Figure 1lb shows some further details of the

architecture, particularly the UTRAN, which includes multiple



interface. Figure | b shows some further details of the architecture,
particularly the UTRAN, which includes nmultiple 1 Radio Network Subsystens
(RNSs), each of which contains at |east one Radio Network Controller
(RNC). In operation, each RNC may be connected to nultiple Node Bs which
are the UMIS counterparts to GSM base stations. Each Node B may be in
radio contact with multiple UEs via the radio interface (Uu) shown in
Fig. Ib. Agiven UE may be in radio contact with nmultiple Node Bs even if
one or nore of the Node Bs are connected to different RNCs. For instance,
a UEl in Fig. Ib may be in radio contact with Node B2 of RNS1 and Node 33
of RNS2 Rhadie NélderBXubayshede BBNAsk, nedhlvdr whgcNodenBxinsTiHits may occur,
for exanple, when the UEl is in a handover situation and there is a change

in the cdfAstt PBA RAGHR OIREREHe CBNE ORI hERTC) FhdD RRES2GHOMI f36Pent  RNSs
TRy, D, MRS s hddihd BLehLaER el B IR S St 1
oo oS PrEEh P P, hepes e s g bk, o Lpnse ©
Physi cal cchaanel w{fnh DRGH)ipleogekheia ¥hé hrddSlPAntekifabe miyubestiawn ement ed
in a UMIS such as that shown in Figures la and I'b. In particular, Figure 2
shows thén prigposked Fkarinieon¥E DRCHes| ot Fastimatoontactheldoviptlti#elEeDl) |

Node Bs even if one or more of the Node Bs are comnnected to

different RNCs. For instance, a UEl in Fig. 1b may be in

radio contact with Node B2 of RNS1 and Node B3 of RNS2 where

Node B2 and Node B2 are neighboring Node Bs. This may occur,

for example, when the UEY is in a handover situation and there

is a change in the connection from one Node B to another. The

ENCs 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)" 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 glot 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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and illustrates the fact that there is no space in the DL dedicated

physi cal channel (DPCH) for any data carrying dedicated physical data
channel (DPDCH) bits. For exanple, the current DPCH radio frame includes
15 slots, each slot #  having a DPDCH (Datal), DPCCH (TPC and TFCl ), DPDCH
(Data2) and DPCCH (Pilot), while the proposed Fractional DPCH slot 2
formats include five different options 1-5 (Option 4 was adopted to the
speci fications), each having sonme arrangenent of the TPC and Pilot in
relation to Tx OFF, where the transmission is off, as shown, but no DPDCH
bits. In effect, the principle of the Fractional DPCHis to have in the
downl i nk fermatei brrclorley fdvbediiéderenPiicas 1e5n{PBE 1 @ha#h&® (DPCCH) and
not a Dedi cated Physical Data Channel (DPDgFL.at all, and thus all traffic
in the dGWRPFRR, tOiRa FRSE TAPEIPRA « HRGhEP VIR §PRY THETESHERS

signalin di.gat trol. g&gﬁ% di e control (RRC)
signalingﬁéfgg)?ﬁﬁou dgﬁgoga%Pfggﬂ%%Lﬁg A e@%%f gﬁéﬁég%%é}ﬂ. The probl em

with thi ¢-apRMoasbn Sid katr,atkist BRokg! Imeder pebctihpiseft handover area the
termnal may be receiving several radio |inks but the HS-DSCH only from a

singl e base tnaefbsityi ndespatinohpliB8TS) Htes FrScbDSChbt apP@H Ik tion soft
handover). In the Release 5 specifications, if the measurenents indicate
that thehs@eyvingtleldowrlimk Hérpst bgrrpnly a Dedicated Physical

Contrel Channel (DPCCH) and not a Dedicated Physical Data
Channel (DPDCH) at all, and thus all traffic in the downlink,
including a logical channel carrying the control signaling,
Dedicated Control Channel (DCCH) (radio resource control (RRC)
signaling etc.), would be carried om 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 HS5-DSCH
has become weak, then the control-gignaling-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 tramsport the contrcl 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 signal from one cell does not impact the

reception of the channels transmitted on the downlink DPDCH.
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has become weak, then the control-signaling-carrying |ogical channel,

DCCH, transmtted on the downlink DPCH (DPCH being fornmed by DPCCH and
DPDCH and thus having a data carrying capability) can be used to transport
the control nmessage reconfiguring the HS-DSCH to be comi ng from anot her
cell. This is because when the UE is in SHO the sane DPDCH content is
transmtted fromall the cells participating in the soft handover, but the
HS-DSCH is transmitted only fromone cell, and thus |losing the signal from
one cell does not inpact the reception of the channels transmtted on the
downlink DPDCH. 3 (See Figure id below.) Now if the DCCH delivering the
control (§Egnahgn@elbdﬁnﬂp&d)OHOWhefFEhdIEQQHaﬂéluM351@@I¢hQrQﬂm§ﬁPﬂt|ng t he
HS- DSCH becones too weak for reliable signaling (and_is |ost, froman

active s&lopplingthdireerrad o1 FhenESweFH angs&Pis £REh %r%‘i‘?fﬁ’e&‘ﬁl&S can
devel op in whi.c

possibilFFf 8- ﬁgﬁgsb%ﬁ%ﬂ%ﬁlﬁﬁﬁ wﬁaﬁP%QQder%ﬁh%e%§ g%%ggéeéﬁ?%; and t hus

there isina.meelgni Vﬁ@cél% the BetwoIkai [QAQRS i GUERC! Rerderdiadl,
reception to sonewhere else fromthe HS-DSCH that was | ost. The S|tuat|on

can occurkeyes Withativn Relre@secdoppetitinat ithese( @sga DPCH heomiB@CH i s
mapped to the HS-DSCH), although the problemcan be avoided sinply by
mappi ng tﬂn@mDSEFbaﬁl%gﬁilﬂwhHWenDPbeéahmﬂlﬂuﬂﬁa'G@ﬁthélgﬂﬁtEﬂgﬂln However ,

with the Fracti onal DPCH,
the downlink for the terminal, and thus there is no mechanism

for the network to reconfigure the terminal's reception to
somewhere else from the HS-DSCH that was lost. The situation
can occur even with the Release 5 specifications (e.g. if the
DCCH is mapped to the HS-DSCH), although the problem can be
avoided simply by mapping the DCCH always on the DPCH {and
never on the HS-DSCH). However, with the Fractiomal 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 HEDPA or DCH channels when in the
CELL DCH gtate 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 link 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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there are no other options available than to use the HS-DSCH for signaling
thus the problem cannot be circunvented. For exanple, Figure is shows in
particul ar 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 I d shows that HS-DSCH is al ways
transmtted fromone cell only. In operation, if the DCCHis transmtted
with DPCH, then in the SHO it is transmitted using all the radio Iinks and
thus losing one radio |link does not cut the DCCH connection, but when DCCH
is transmtted with HS-DSCH then in the SHO if that radio link, (RL) is
| ost theatabe. DCCH connection is | ost and can be recovered by noving to
CELL- FACH where the DCCH is sent_ usin forward access channel shared by
all UEs in t HENCEL oFReHROWR difelor Aidr ENPE RECKHIH HrioditaPe that
prOV|des solu Qn to this problem SUMVARY OF THE | NVENTI ON The present
inventio és d solution to this problem In its broadest sense, the
pr esent |nvent|on provides a new and uni que nethod featuring steps of
detecting in one node, such as a termnal, that a downlink shared channel
SUMMARY OF THE INVENTION

The present invention provides a solution to this
problem.

In its broadest sense, the present invention provides a
new and unique method featuring steps of detecting in one
node, such as a terminal, that a downlink ghared 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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cannot be received reliably from anot her 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 autononously noving the terminal to another protocol
state. The nethod also includes an autonatic re-establishment of a
signaling carrying connection between the term nal and the network

W t hout actions needed fromthe user of the termnal. -In one enbodi nent,

t he downl i nk shared channel nmay 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
radi o resd\ @ém@on?]i’—%lt‘-‘leQFEG)alp@éﬁ@chl‘éh%t‘%f’r]élE&rJé’cko@éHnaé%%ﬁé%nr‘?éy be RRC

pr ot ocol states such CELL_FACH .and . CELL r cqmbi nati on
of one orfTre SPaFﬂ% %%ﬂﬁ“e? PPRYRRE IR DT %A fgtcg ﬁeé? g‘ralm (ral{al detects
that the gdouy bﬂgnﬁgfff%iégﬁyﬂTiEhh§n£o§ﬁ’a'éuﬂgﬁbﬂéobbﬁy the gt work of 5

the sanme. The termnal also initiates uplink signaling on an access
channel tembodfieenta fied widediddanndl agky fikslam itokm sbatles chatviel
re-establishment in a suitable cell. In one enbodinent., the access
channel rmcesskehaheel of RAGE tdhwe othadomri taltes astemen chapuRACH) Bre ot her

sui tabl e access channel. The _suitable cell may be the stron gest cell in an
active sdfuigpble cell may be the strongest cell’in an active s

cells, and may be based on measurements done prior to when the
connection from the serving cell was lost.

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
connecticn.

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
lozt when the quality of the control channel transmitted in
the same radio link with the shared channel is worse than a
predetermined threshold quality (Qeur) 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, ox 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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cells, and may be based on neasurenents 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 |ink and, if
applicable, re-establishing the downlink shared channel connection. In
accordance wth the present invention, the step of detecting may include
estimating the quality criterion based on information.in the control
channel received fromthe .serving cell, including information in one or
nore TPC fields. The term nal. detects that the shared channel connection
is lost when the quality of the control channel transmtted in the sane

radio I|rﬁ?@mqg¥mﬁﬁélshﬁr%@ﬂ%ﬂﬁuﬂﬂﬂ dpynﬁbP§ed%¥QﬁF%9nspréH@Pe?ﬁ?%%d t hr eshol d

quality (Q?nt) Qver re rmne%ﬁ eriod. B exa

pr edet er ni ned eﬁrlélghg?lg q'éa 5%y EOET ?nnﬁyeﬁo rpé% 5 &rfnénggo%?rjac’g@% error
probabi | itpe ﬂ@%ﬂiQQlTBgﬁéfﬁé%E'Hﬁé:hgnﬁO§E59£t§rEH"B§ ei®hePONE; OLAGL
suitable quality criterion, and the predeterm ned tinme period |s about 160
mllisecantlsiour Wil kiypte. ohfdhd dbnslideetnydshe ualsitre cotiberisnidwdt e
timefranme. When the termnal is in a given state where a dedi cated

physi cal @ramrelseveral| oertetittives peréotier hdnlag Youtueifi sknahdidownl i nk

directions, then after considering the quality criterion over a
predeterhq§ﬁﬁTH8€r Sdestabllshed physical channels, the terminal starts

a timer; and upon considering the quality criterion over one
or multiple successive periods to be “in sync” the terminal
stops and resets the tiwer, or if the timer expires then
determines that there is a radioc link failure. The
established physical channels may include physical channels
(DPCCH or F-DPCH). The radic 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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the termnal 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 be "out of sync" in relation to established

physi cal channels, the termnal starts a tinmer; and upon considering the
quality criterion over one or multiple successive periods to be "in sync”
the termnal stops and resets the tinmer, or if the tinmer expires then
determnes that there is aradio link failure. The established physi cal
channel's may include physical channels (DPCCH or F-DPCH). The radio |ink
failure triggers the UEto _initiate a cell update procedure, durlng whi ch
t he ded|éﬁﬁéﬂ“mﬁﬁﬁéyc%TV%%dﬁﬁéW§e§r8qPéP@%@éd“hﬁHK{ Tt BFRFAE?! noves to the

CELL_FACH st e | 0opALsLeul afeif e MELDOG Al S0 JnlsaeLyal SALLI S5 St ep

of setting up’a regu EH TR Of def to Test ore

resour ce o 19l t(5§§}r§%éuwﬂéfg1nponnect|on in a CELL_DCH state. The
present invention nmay be inplemented in apparatus that may take the form

of either userrhequepwesit modd efay Hahtuge aeatowrdsprodengamadbiwrieonor system
a conputer program product or some conbination thereof. For exanple, the
user equumﬂra@ﬁngewmlmaﬂ%ucﬁhylﬂeerateguepmenmmﬂ Eenminadt dpt8UEMA t he

downl i nk shared channel| nnot be ei ved Ila Ly fromthe serV|n cel
ah X g y g
i n the n&w g erein the cor espon ing modau JTows 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 iz mapped to such a shared channel
and to wmove autconomously to such another protocol state, in
accordance with the present invention and consistent with that
degcribed herein.

The network or system would have such a network node foxr
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 ferminal 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 procegsor or control
module of either the terminal or UE), the network node, or
gome combination thereof.

The scope of the invention is also intended to include a

device, including chip hardware, comprisgsing one or more
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the control channel is mapped to the shared channel and 7 autononously
noves the user equi pnent to another protocol state, in accordance with the
present invention and consistent wth that described herein. The network
node may feature a corresponding nodule for cooperating with such user

equi pnment (or termnal) in such a network, wherein the correspondi ng
nodul e allows the termnal to detect that such a downlink shared channel
cannot be received reliably fromsuch a serving cell in such a network

when such a control channel is mapped to such a shared channel and to nove
aut ononmously to such another protocol state, in accordance with the
present iimreatribed sk aonsi Soendetpehinhain adésemipad Wedeih. The network

or system woul d have such a network node for ., cqoperat] ith such a
t er mi nal S°TRE1PF ceiied (FRERPEdN CREPOLI RS HSA8VE egFiFﬁ¢ﬂ? %Lm%éhputer

progr am @'eg_ggﬁ{a wip 8 1 q-%g;?v%ﬁogﬁen@i&&tg{qﬁ.g'éig}mgfd s;ﬁa}@ﬁg on a

machi ne readabFe carrier, carryrng out e steps o

i ncl udi Nngnedghgpdd NEhdrihadl EThAELNSRoHE y Aoeenk pedeiidmtta downl ink
shared channel cannot be received rellaﬁ{y froma serving cell in a

net wor k winenhar postdall chateel Thendppiaee eyt hekehahedfehammielamnd

aut ononously noving the term nal to another protocol state,
application specific integrated circuit (ASIC) for performing
the functionality thereof. For example, the chip hardware may
form part of the terminal or the network node that forms part
of the serving cell.

In it 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 éerving 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'5 DPCH would be set up in ordexr to restore the

RRC signaling connection in the CELL DCH state.
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when the conputer programis run in a processor or control nodul e of
either the termnal or UE), the network node, or sone conbination thereof.
The scope of the invention is also intended to include a device, including
chip hardware, conprising one or nore 8 integrated circuits for detecting
in atermnal that a downlink shared channel cannot be received reliably
froma serving cell in a network when a control channel is mapped to the
shared channel and autononously noving the termnal to another protocol
state. The device may take the formof an application specific integrated
circuit (ASIC) for performing the functionality thereof. For exanple, the
chi p har dwar eAgagn dbrempdritveofollheioer muwileagr of hmomangor k node t hat forns
part of the serving cell. In its nost basic operation, the present

i nvent i oRUCEBREAERL LY iR en &R e FAFRaf t e geheRaerEinentee EFE for
exanpl e, ere,.the term.nal_ or JUE_detec t hat it nnot ._.receive, for
np %%%geﬁggfék}fhe Plectig malnEa}%%?% %%BF;C%ahg%y?ﬁ

exanpl e, fom a serving ce e DCCH i s mapped

to HS- DSClEntecliodoss M JRER! Y8 taM¥ne Natliwbrk Bkacaphiel 1{&fding -
acknow edged node feedback for the uplink neasurenment reports or in

gener al tdee FAQEMYEr (S -@isCihhameh &6PtKE) deldelindkbpsatobve avet rEdrhe
serving HS-DSCH cell).
RRC signaling. The drawback of thig idea iz that in a soft
handover (SHO) there are several cells to choose from and the
network would not automatically know to which cell the RRC
ﬁessage ghould be sent as FACH (as well as HS-DSCH) is sent to
one cell 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'92 DPCH. However this sclution 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-D2CH 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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In one solution, the termnal would be autononously noved to the cel
forward access channel (CELL FACH) state and would initiate uplink
signaling on the random access channel (RACH) to informthe network and
ask for HS-DSCH re-establishment in a suitable cell (preferably in the one
bei ng strongest one in the active set or according to the measurenents
done prior the connection fromthe serving HS-DSCH cell was |lost), or the
‘regular R99/R S DPCH woul d be set up in order to restore the RRC
signaling connection in the CELL DCH state. 9 As an alternative sol ution,
instead of noving automatically to the CELL_FACH state and rel easing the
DPCH connection, the UE could mai ntain the physical | ayer connection of

the DPCHs with the n Rﬁ%g&&%QEESIgngﬁux FACH (or HS-DSCH) of an

another cell in the a tlve set he drawback of this

idea is that 'ﬂﬁe%%%inghﬁé‘%‘cerdr%%ﬁoloté‘@éfe adfa a%&halescehés to choose
fromand the network would not automatically know to which cell the RRC

nessage stwlllctribg Pegtres: FACH (as well as HS-DSCH) is sent to one cel
only. As a third solution, instead of noving automatically to the CELL
FACH st at e andigureasiagandeliDRawcbaagct hbeck tdidgRmscofil theaVERi n t he

physi cal |ayer connection of the DPCHS wth the network, and t@f UE and
t he netvwﬁqgkagupﬁtgann%f?Q%ﬂq%Fure, which is known in the’ art; an

Figures l¢ and 1d show diagrams respectively of channels
carrying network control signaling and physical layer
connection when the UE is in a soft handover.

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

Figure 3 shows a block diagram of usexr equipment or a
terminal accoxrding 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:

aAn initial condition is that a signaling radico 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



reconfigure the SRB to DPDCH, and in the case of Fractional

DPCH being in

use also reconfigure the Fractional DPCH to preconfigured R199 DPCH.

However this solution is likely to require nore extensive
preconfigurations for the UE than the other solutions and t
i kely to be adopted. One advantage of the present invention
provi des a recovery nmechanismin the case that a signaling
mapped to the HS-DSCH and the HS-DSCH connection is |ost.
and ot her objects, features and advantages of the present i

hus i s not

is that it
radi o bearer is
The foregoing
nvention wl |

becone nore apparent in light of _the follomnngbdetalled description of

exenpl ar FRenbotF HH Fhe wdoBst. Tadl BT TES
drawi ng i.s _no %éamm to scale and includes the follow ng Fi

| a and Iﬁvgﬁo

TEERROPTREGHRAN NG The

gures: Figures

s?%‘%ﬁ di agrams of the UMIS packet network

ar chi tectur e, a3 €1l 51 KoM Hew@r}@réoulﬁ‘%et'ébﬂuﬁﬁé & Lm NG thih 3BV

di agrams respectively of channels carrying network control

signal i ng and

physi cal ahay&fte£ oftieciciemeheohéd® ddidys donld satérhalitpusinzildegure 2

shows proposed fractional DPCH slot formats in the downli nk.

(3GPP adopt ed

option 4fhe UE being in CELL FACH state and subsequently terminate the

hanging DPCHs.

The network could have contrel over the criteria when the

UE considers that the HS-DSCH connection is lost, e.q.

based

on the CPICH level, delay since the last message was 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 1a and 1b,

consistent with that shown and described herein. The terminal

or UE includes 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 autocnomously moves the terminal to another protocol state.

The module 102 also cooperates with the network node

12



Figure 3 shows a bl ock diagram of user equi pnent or a termnal according
to the present invention. Figure 4 shows a bl ock diagram of a network node
according to the present invention. BEST MODE FOR CARRYlI NG QUT THE

| NVENTI ON The i npl enentati on 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 | ogical channel naned DCCH) is mapped to the
HS-DSCH. This has to be the case if the fractional DPCH is used as no

ot her option exist. Now, in the event that the HS-DSCH connection is | ost
(i.e. the network | oses control over the UE or termnal), the UE could

det ect t W P&&t AERCEHF®.I§ T&fREACBORR RETWiSt K &6t PTE¥IAY The UE coul d

autonono C L FACH node 11 itiate the SI naI radi o
o oy dlenbRs DECKAl S Thine AR B 1 A | BLE LiSnSbopdl Tadi o

coul d de&%@ctwete?letﬁén'@eﬁmiﬁ@ Ry tﬁ@dnéﬁ&:@fktm}fﬁ%ﬁv%@%%hgnﬁé’e&’&i ay coul d
internally consider the UE being in CELL FACH state and subsequently

t er mi nat efriche theangengoDREHs .teErenagt wor k coul d have control over the

criteria when the UE considers that the HS-DSCH connection is |ost, e.g.

based 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 chamnel (DCCH), the other channel state may include a
cell forward access channel (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 randowm 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 radioc 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 get up a regular R'S9/R'5 DPCH in

13



on the CPICH |l evel, delay since the | ast nessage was received (simlar to
already existing inactivity tinmer in the network side) or sonething else.
Additionally, the network may set a hysteresis delay so that the UE would
wait after detecting this situation before noving to CELL_FACH state.
Figure 3: Termnal or UE 100 Figure 3 shows, by way of exanple, a termna
or UE generally indicated as 100 according to the present invention that
may form part of the network shown in Figure Is. and 1b, consistent with

t hat shown and described herein. The termnal or UE includes a downlink
shared channel detection nodule 102 and other term nal nodules 104. In
oper at i ordeletdovptione e sadéparerdurid astiterl BRG] es19Rd&%cts in the
termnal that a downlink _shared channel cannot be received reliably froma

serving COPPEFRIGR R ASTRELWEH Qog%ntro! channel is mapped to the shared
channel  and ggtg%gquﬁéémEHXPStk%efﬁﬁﬁﬁﬁ %ﬁg AROLNET nPELIOCQ)2 State. The

nodul e 102 al per ates “wi t h the networ e 12 shown and described in
rel ati ongag BbOUkS1dndit 4 QWG BBradRslOTBidfEwageeSEabhivahopir of a

signaling carrying connection between the term nal and the network w t hout

acti ons neetedatioomhdr=aiserlohotble the mamgle ofobbesieneniiaern itshat

descri bed herein, the downlink
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 functiocnality described herein
without undﬁe experimentation. The scope of the invention is
not intended to be limited to any particular implementation
uging 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. Fox example,
the other modules 104 may include other modules such as a UMIS
gubscriber identity module (USIM) and mobile eguipment (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.

14



shared channel may include a high speed downlink shared channel (HS-DSCH),
the control channel nmay include a dedicated control channel (DCCH), the

ot her channel state may include a cell forward access channel (FACH)
state, and the protocol state may include a radio resource control (RRC
protocol state. In operation, after the nodule 102 detects that the
downl i nk shared channel is lost, it notifies the network node (Figure 4)
of the same. The nodule 102 also initiates uplink signaling on an access
channel to informthe network node (Figure 4) and ask for downlink shared

channel re- establishnent in a suitable cell. The access channel may
i ncl ude a random access channel (RACH). The suitable cell nay be the
strongest cell in an active set of cells, and may be based on neasurenents

done prior to when the codfiédEeof :f NeR¥o¥hdsdt 7% cel |l was |ost. The
scope of the intended to includ nefwork initiating

'fvenﬂén1is al so e.Lhe
procedur es fo}? FeEe estsgﬁ’lwisshlgﬁgw?%eo adrornk “and. "7 T applicable, re-
est abl i shing-L e, dounldkashar sdo channeliepRACELEOBredat: sexamlien 1N the
net wor k node corisi stent wth that discusséd herein. The nodule 102 may
al so set tHpt amd Lot PRrR96R bh&PGhE | N 3 neddeBst oxrrest®re the radio
resource control (RRC) signaling

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 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 1la 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 fo move autonomously to such another
protocol state, in accordance with the present invention and
congistent 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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connection in a CELL DCH node. By way of exanple, the functionality of the
nodul e 102 nay be inplenented using hardware, software, firmvare,. or a
conbi nati on thereof, although the scope of the invention is not intended
to be limted to any particular enbodi nent thereof. In a typical software
i npl enentation, the nodule 102 would be one or nore m croprocessor-based
architectures having a mcroprocessor, a random access nenory (RAM, a
read only nenory (ROM, input/output devices and control, data and
address buses connecting the same. A person skilled in the art would be
abl e to program such a m croprocessor-based inplenentation to performthe
“funct i ongFFeyl Heviergd Bde Heralinkvwhainid dnrdnelefpBREFRYM™®t i on. The scope of

the invention is not ingﬁndﬁd to be_ linmted to any particul ar
i npl emenf8PPORECRS I EPRo OB R TT® 1t er devel oped in the future.

Vor eover, thegscone B LhG-hRYEPLL 0Pl HANd5 0ok 0chaChaR o o modul e 102

being a stand t Inattron “wth other circuitry for

i mpl emenyhPopanpiheimdidl QeitgenathRirdDHIRWa104 antnwdie: f wicki onal ity
thereof are known in the art, do not formpart of the underlying invention
per se, ansbanstimi tdesedfhedlihodsh dile herogien ofFohe ekangiteion tige ot her
modul es 104 may incl ude other nodul es such as a_UMIS  subscriber identity
nodul e (BSEMnBgrbedLiq decddMphedtte MEY BRSTHCE2RhPERPSIE I nown in the art

and not %EggééP?QH?%J%ﬁgﬁcal 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 experimentation. The scope of the invention is
not intended to be limited to any particular implementation
uging 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 nodul e 102 may be a stand-al one nodule, formpart of the USIM ME or
sone conbi nation thereof. 14 Figure 4. Network Node 200 Figure 4 shows, by
way of exanple, a network node generally indicated as 200 according to the
present invention that may formpart of the RNS, RNC, node Bs or sone
conbi nati on thereof shown in Figure la and | b, consistent with that shown
and descri bed herein. The scope of the invention is not intended to be
limted to where the functionality of the network node is inplenented in

t he network. The network node 200 includes a downlink shared channel
nmodul e 202 and ot her network nodul es 204. The downlink shared channel
modul e 202 cooper ates wit ligthefnebbrevi®@@iafs t he user equi pment or

termnal 100 in such a netwrk as that shown in Figure la and |Ib, wherein
t he modufFBICB02 al foWROn FelPEr AR#APSH00 to detect that such a downlink
shared c el cannof. be received.reliabl.ly fromsuch a serving cell in the
net wor k %ﬁg sucﬁg%éﬁ%ﬁfb Egﬁgﬁﬂ%lgﬁ%n%%bped to the shared channel and to
nmove aut gaonously pQ.siuch another protocol state, in accordance with the
present invention and consistent with that described herein. The nodul e
202 al soppgmper at eSedidatedhehgpiud® dhredlown and described in relation to
Figure 3 to provide an autonatic

DPCCH Dedicated Physical Control Channel
DrPpCcH Dedicated Physical Data Channel
FACH Forward Access Channel

¥F-DPCH Fractional DPCH

HS-DSCH High Speed Downlink Shared Channel

RACH Random Access Channel

RLC Radio Link Control

RRC Radio Resource Control

SHO SOFT HANDOVER

SEB Signaling Radio Bearer

TFCI Transport Format Combination Indicator
TPC Transmigsion Power Control

UE - User Equipment

UL Uplink
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re-establishnment of a signaling carrying connection between the term nal
and the network wi thout actions needed fromthe wuser of the termnal. In
operation, the nodule 202 may also initiate procedures for re-establishing
the radio link and, if applicable, re 15 establishing the downlink shared
channel connection, consistent with that discussed herein. By way of
exanpl e, the functionality of the nodule 202 may be inpl enented using

har dwar e, software, firmvare, or a conbination thereof, although the scope
of the inventionis not intended to be limted to any particul ar

enbodi ment thereof. In a typical software inplenentation, the nodule 102
woul d be one or nore m cr oBtOESSPEr cbashd BPTtEdt ures having a

d
mput out put 86y FERET R SHERBFOoR ot e tnd LeaT BCe BB TRELr i ng (| ing ci
same. A pRrsqn skl %'c?fjﬂ (8, 3LL "‘%Qa%%ﬁ%'tﬁc 0 EQQMQE

nlcroprocessor-bas |np enmentation to ormt unctlonallty descri bed

herein woldhgubadnete BeReibEaNtakhefind haﬁ eeRendhrt BAvbdMHY On is  not
intended to be limted to any particular inplenmentation using technol ogy

known or heatén dayeibpecd mpphdefiutused, dbriewveporthedseipe =iy t he
invention is intended to include the nodule 102 being a stand al one nodul e
in the c&irberaeibpdiment 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.
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with other circuitry for inplenenting another nodule. The ot her nodul es 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 exanple, the other nodul es 204 may include one or nore other nodul es
in the RNS, RNC, Node B or sone conbination thereof, which are known in
the art and not described herein. 16 List of abbreviations CPICH Common
Pi |l ot Channel DCCH Dedi cated Control Channel DL Downlink DPCH Dedi cated
Physi cal Channel DPCCH Dedi cated Physical Control Channel DPDCH Dedi cated
Physi cal Data Channel FACH Forward Access Channel F-DPCH Fractional DPCH
HS- DSCH HHAR THEER PR Sk Shared Channel RACH Random Access Channel RLC

Radi o Li nk Cbré&gégFEE%TRadlo.Resoq&&gﬁ%?ntrol SHO SOFT HANDOVER SRB

Si gnal i ng Rad FEM™T 3aheHor SESt °Ednbi nati on | ndi cat or

detecting in a terminal that a downlink shared channel
cannot be received reliably from a serving cell in a netwozrk
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 methed
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.

i9



TPC Transm ssi on Power Control UE User Equi pment UL Uplink 17 The Scope of
the Invention It should be understood that, unless stated otherw se

herein, any of the features, characteristics, alternatives or

nodi fications described regarding a particul ar enbodi nent herein may al so
be applied, used, or incorporated with any other enbodi nent descri bed
herein. Al so, the drawings herein are not drawn to scale. Although the

i nvention has been described and illustrated wth respect to exenplary
enbodi ments thereof, the foregoing and various other additions and

om ssions may be made therein and thereto w thout departing fromthe
spirit and scépehdreiipd %ﬁ99§éﬁﬁgiE@éﬁFP@h?fl@hﬁHﬁTnlEp%lﬂﬁ 1S 1. A

t hod i Si t he st £ ti i t ] l'i nk
Shar od CRARHERCE CaHROT T Pocart R RIS PPorea B ving s “ehta |

network swhen g.cpid rle channel is mapped to the shared channel; and
aut ononously noving the term nal to another protocol state.

6. A method according to claim 3, wherein the method
includes choosing the suitable cell based on the measurements
done prior to when the comnection from the serving cell was

lost.

7. A method according to c¢laim 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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2. A net
re-estab
and t he

initiati
and aski
cell. 4.
net wor k

appl i cab

hod according to claim11, wherein the nethod includes automatic
| i shment of a signaling carrying connection between the term nal

network wi thout actions needed fromthe user of the term nal.
met hod according to claim1, wherein the nmethod

3. A

i ncl udes the term nal

ng uplink signaling on an access channel to informa network node
ng for downlink shared channel re-establishnent in a suitable
A nmet hod according to claiml, wherein the nethod includes the

initiating procedures for re-establishing the radio |link and,

l e, re-establishing the downlink shared channel connection.

i f
19 5.

A met hod accoﬂ%rh@sﬁﬁ)QﬂQ%qugt fmer eperatiegrdthad et erkdes choosing the

sui tabl e
accordin
cell bas
serving
nmet hod
t he radi

§

%F hat i the S rongest cell in an active set. 6. A method
GeErar Y n the method includes choosing the suitable

ed ong S n r.t C on fromthe
4 ok LS s S L o conte

ng to claim1l1, wherein the

iRehUEeE SeitddgHpalr eashar R IR iv<aPeHl i abDy derori @ restore
o resource control (RRC) signaling connection in a CELL DCH node.

gserving 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 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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8. A nethod according to claim1, wherein the other channel state is a
cell forward access channel (CELL FACH) state. 9. A nethod according to
claim 3, wherein the access channel is a random access channel (RACH). 10.
A met hod according to claim1, wherein the downlink shared channel is a

hi gh speed downlink shared channel (HS- DSCH). 11. A nethod according to
claim1l1, wherein the control channel is a dedicated control channel

(DCCH). 20 12. User equipnent for operating in a network, characterized in
that the user equi pnent has a nodule that detects that a downlink shared
channel cannot be received reliably froma senvin% cell inp a network when

a control chahfel UFSE RBPETFS 2PREVIHIY P Haife 2aniratitthdiSusl y noves
t he user i nt 0_.anot her, protqcol ate. . i accordi ng
BT Lo IR BLBLECS) SiotfodkienthEl SOUL IR

to claim erern ti e automatical _ e signaling
carrying tocemaﬁ%h@ncamibtti@ ReLMOE ke Wed APl aGhihonasnesged fromthe user

of the user equipnent. 14. er equi pnent according to claim 12, wherein
the nodule initiates uplink signaling on an access channel to
18. Usex equipment according to claim 12, wherein the
module sets up a regular R'929/R'S DPCH in order to restore the

radio resource control (RRC) gignaling connection in a

CELL_DCH mode.

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

(CELL_FACH) state.

20. User equipment according to claim 14, wherein the

accegg channel is a random access channel (RACH).
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

control channel is a dedicated control channel (DCCH).
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informa network node and asks for downlink shared channel re-

establishnent in a suitable cell. 15. User equipnment according to claim 12,
wherein the nodule relies on a network node to initiate procedures for re-
establishing the radio Iink and, if applicable, re-establish the downlink
shared channel connection. 16. User equi pnent according to claim 14,
wherein the suitable cell chosen is the strongest cell in an active set.

21 17. User equi prment according to claim 14, wherein the suitable cel
chosen is based on the neasurenents done prior to when the connection from
the serving cell was |ost. 18. User equi pnent according to, claim12,
wherein the rddufenegirkypoder Bguiay R YIRes IoPCACPRERRHEIT t 0 restore the

radi o resqQurce control. ((RRQ _signaling connect.ion i.n CELL _DCH node. 19.
User equﬁ%#éh? g%%%%ﬂﬁhjifgggﬁg%ﬁf 2, v&ﬁﬁéﬁ%?ﬁﬁ%@ lgtﬁ%?tchannel state is a

cell forvard ggeessaenanalowsCehe EALHINST &l a4l UsREL SWARRNRIaccor di ng
to claim 14, wherein the access channel is a random access channel (RACH).

21. User st@uieANeRAnAEl afedined be ekabivd®,rotienain fi-ba adestikik «ar ed
channel is a high speed downlink shared channel (HS-DSCH).
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 carrving comnection 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
accege channel to inform the network node and to ask for

" downlink shared chamnel 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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22. User equi pnent according to claim 12, wherein the control channel is a
dedi cated control channel (DCCH). 22 23. A network node having a nodule for
cooperating with a terminal in a network, characterized in that the nodul e
allows the termnal to detect that a downlink shared channel cannot be
received reliably froma serving cell in the network when a contro

channel is mapped to the shared channel and to nove autononously to

anot her protocol state. 24. A network node according to claim 23, wherein
the nodule allows the termnal to automatically re-establish the

signaling carrying connection with the network w thout actions needed from
the user of tR&-t2rigtgrk Ipdepaneevditd fodeladdordr nghewe it &ihf 23, ' wherein

the nodul e allows e termnal to initiate uplink signaling on _an access
Channel BHEAPORIEE He AR RonbHe SHECHE s Cdr CoaBln R BB ed channel
re-establishment in a suitable cell. 26. A network node according to claim
23, wherein the nodule initiates procedures for re-establishing the radio

link and, if2apphisadibdsk mRarstabbtahda:d hadewaki nknehaiednehannel
connection. 23 27. A network node according to claim25, wherein the
sui t abl e szdkhbthosehl i shdden disr bagedtomeile ineamuravenve dete prior

to when the connection from the serving cell was lost.

29. A network node according to claim 23, whexein the
module sets up a regular R'99/R'5 DPCH in order to restore the
radio resource control (RRC) signaling connection 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

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).
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28. A network node according to claim25, wherein the suitable cell chosen
is based on the neasurenents done prior to when the connection fromthe
serving cell was lost. 29. A network node according to claim 23, wherein
the nodule sets up a regular R99/R 5 DPCH in order to restore the radio
resource control (RRC) signaling connection in a CELL DCH state. 30. A
networ k node according to claim23, wherein the other channel state is a
cell forward access channel (CELL FACH) state. 31. A network node accordi ng
to claim?25, wherein the access channel is a random access channel (RACH).

.32. A network node according to claim23, wherein the dowlink shared
channel is a RidghAspeewrdpiftdaniecsradens ehamiein (Hs- pherpin 3. A

net wor k node according, tp clajm.23 erein th cont ral annel is a

od cat e thetothaRaRhet® (bAsgic 2t RSt ek daily el aork node
cooperating with a termnal characterized in that: the term nal detects
that a downlink shared channel cannot be received reliably froma serving

cell in the ngawonksy¥han 1aEi0iY OheehofRehods doRaGttiagt hetishared channel
and noves autononously to another protocol state.
terminal 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 ancther protocol state.

35. A system 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 fxom 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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35. A systemaccording to claim 34, wherein the system includes automatic
re-establishnent of the signaling carrying connection between the term nal
and the network without actions needed fromthe user of the term nal. 36.
A system according to claim 34, wherein the system includes the term nal
initiating uplink signaling on an access channel to informa network node
and asking for downlink shared channel re-establishnent in a suitable
cell. 25 37. A system according to claim 34, wherein the system includes
the network initiating procedures for re-establishing the radio |ink and,
if applicable, re-establishing the downlink shared channel connection. 38.
A system acco?di iy sywicimiarcesdinhereiqlaine 3dyswhareimcthrleysted suit abl e

cell being chosen that is the strongest cel] in an active t..39. A
syst em ad@6RHRRY ¥Re dlefiviarde IndhiR bt RE (HFROCKPER fPﬁc]F%%%thbﬁéS%‘&Pﬁam e

cell being choosing, hased on.the .neasurenents 1 or..t 0 when the
connect i OHSf F3 ?Rguggé?%¥n&fcg?Plﬁ%%§#%Sf¥3fﬁFg§E§§§%% '%%%ording to claim
34, wher g0, hg. sHst-eM diachddescandiegidar R 99/ R S DPCH being set up in
order to restore the radio resource control (RRC) signaling connection in
a CELL DCH node.

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 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 ig a cell forward access channel (CELL_FACH)

state.

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

channel is a random accesg channel (RACH).
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41. A system according to claim 34, wherein the other channel state is a
cell forward access channel (CELL FACH) state. 42. A systemaccording to
claim 36, wherein the access channel is a random access channel (RACH). 26
43. A system according to claim 34, wherein the downlink shared channel is
a high speed downlink shared channel (HS- DSCH). 44. A system according to
claim 34, wherein the control channel is a dedicated control channel
(DCCH). 45. A nethod according to claim1l, wherein the method further
conprises inplementing the step of the method via a conputer program
running in a processor or controller in the termnal. 46. A conputer

program produés - wht W%teﬁﬂ“* @@%ﬁéﬁaetovﬁ%ﬁn %ro@’h&i‘?ﬁéﬁd%h? Afreigdk on a
hi dahl t.h t
Conpr 1 <i 15ovRd Shahthile o dtiar PREY e thi BiR Bl REn Al ER shar ed

channel gapRet be received reliably froma serving cell in a network when
a control channel is mapped to the shared channel and autononmously noving
the term nal to another protocol state, when the conputer programis run
in a processor or control nodule of either user equipnent, a network node,
or sone 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 gtored 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 egquipment, a network node, or some

combination thereof.
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conbi nati on thereof. 27 47. A conputer program product according to claim
46, wherein the nethod includes automatic re-establishnment of the
signaling carrying connection between the term nal and the network w thout
actions needed fromthe user of the termnal. 48. A conputer program
product according to claim46, wherein the nmethod includes the term nal
initiating uplink signaling on an access channel to informa network node
and asking for downlink shared channel re-establishment in a suitable
cell. 49. A conputer program product according to claim46, wherein the
met hod includes the network initiating procedures for re-establishing the
radio |ink and?-i2 eppitcabpgegrem predist sicegdinhg dowmlaik 4hared channel
connection.' 50. A nethod, conprising the steps of: detecting in t erm nal

that a d¥RRFEAR SRarRFrhARe “déﬁn%*ionff?éi%éé‘\?éaa%’ﬁwv fHoh™® serving
Il wh . I h he.sh I
ce en, %Fgg%%g?aﬁ%lannﬁg%ﬁmngc twget €3 %r rorlllﬁé‘fn ) ;¢ Ut ononously

noving thé~term pro oco S ate initia |ng upl i nk
si gnal i Nng@RofR RLERSE GRANBEL he=abd! BF R %H&eh\y@&koﬁoeh@e a{g&nﬁ%ﬂmg for

downl i nk shared channel re-establishment in a suitable cel
48. A computer program product according to claim 46,
wherein the method includeg the terminal initiating uplink
signaling on an access channel to inform a network node and
asking for downlink shared chammnel re-establighment in a

suitable cell.

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

egstablishing 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
chamnel 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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28 51. A nethod according to claim50, wherein the nethod includes
automatically re-establishing the signaling carrying connection between
the termnal and the network wi thout actions needed fromthe user of the
termnal. 52. A method according to claimb50, wherein the term na

initiates the uplink signaling. 53. A nethod according to claim50, wherein
the network initiates the procedures for re-establishing the radio |ink
and, if applicable, re-establishing the downlink shared channel

connection. 54. A nmethod according to claim 1, wherein the protocol state
is a radio resource control (RRC) protocol state. 55. User equi pnment
accordi ng to Sftai fh Tothofereqarding, toprdRoBotl stveg iy sheaBieehe@sour ce

trol (R t | tate. 56. A t Kk d di t ] aim 23,
Wherern (HE TG BE6PaE Sl 2 pabirB TSN (R P A LPRRET B Bibcol
state. 2%ciheci8¥SbeRAcs Al 10,0t Ahih e WIALER (EnBEEt OOl state

is a radio resource contro RRC) protoc state. 58. A conputer program
product asaal@isngebled| i-dh 4he uMaer sENthdePFwie00l state is a radio

resource control (RRC
52. A method according to claim 50, wherein the terminal

initiates the uplink signaling.

53. A method according to c¢laim 50, wherein the network
initiates the procedures for re-establighing 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 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.

28



protocol state. 59. A method according to claimb50, wherein the protocol
state is a radio resource control (RRC) protocol state. 60. A nethod
according to claim1l, wherein, after the term nal detects that the
downl i nk shared channel is lost, it notifies the network of the sane. 61.
User equi pment according to claim 12, wherein, after the termnal detects
that the downlink shared channel is lost, it notifies the network of the
sanme. 62. A network node according to claim 23, wherein, after the

term nal detects that the downlink shared channel is lost, the network
receives notification of the same fromthe termnal. 30 63. A system
according to A M 3¥stehiepefardiafad dio cheimt 24 ni wiadraliet ebies prhavcohe

downl i nk s%ared channel, is lost, it notifies the network of the same. 64.
A net hod BteeT dithG CG9EPaFRPRBECURITELPL ARRE} PHetodqdr MtASE- det ect s t hat
t he downl i nk shared channel is lost, it notifies the network of the sane.
65. A nmethod according to claim®60, wherein only dowmlink signaling is

|ost, and the 3l plosbdpak Bodibd ProalBe AcoBLanth aceendipdako claim L,
mhereln the terminal rmaintains a physical [ayer connection of fhe downlink
shar ed wherein the protocol state is a radio resource control (RRC)

brotocol 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.

61l. 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 game from the

terminal.
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channel with the network and starts |listening to other channel states of
another cell in the active set for signaling, instead of noving
automatically to the another protocol state and releasing the physical

| ayer connection. 67. User equipnment according to claim 12, wherein the
user equi pnment mai ntains a physical |ayer 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 noving
automatically to the another protocol state and releasing t he physi cal

| ayer connection. 31 68. A network node according to claim23, wherein the
nodul e cooper &esPnWFY Rt ERAFEIIAIAG] t§00%§1¥%ﬁ4nn edna aphGSiEhE | ayer
connecti qn of. t down hared channe net wor k. and sfart

ot ont ng 0 PP e ERaRReT Y ars SGPRTER, AitTe PR AR Ao Tve R0t o
5|gnaI|ngxnhgq%%aqhgfnegy&ngﬁaQE%ngghgalIy to the another protocol state
and releasing the physical |ayer connection. 69. A system according to
claim 34, wherein the terminal maintains a physical |ayer connection of

t he downlink shared channel with the network and starts listening to other
channel st at é¢.0R mAabthbdracminding thechainvi0 sethdugingi ghattnghe i nstead
of noving automatically to the anaother protocol _state _and releasjng the
physi cal %ﬁﬂ%ﬂa&oﬁﬁéngﬁnthat 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 get for signaling,
instead of moving automatically to the another protocol state

and releasing the physical layer connection.

67. Uger equipment according to c¢laim 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 termnal detects that the
shared channel 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 channel. 71. A nethod according to claim1,
wherein the network detects that the shared channel connection is |ost,
internally considers the termnal to be in a cell forward access channel
state (CELL_FACH), and subsequently term nates any hanging dedicated
physi cal channels (DPCHs). 32 72. A nethod according to claim1l, wherein
the step of detecting includes estinating the quality criterion based on
information i A%t hd RGN TEHENAEFOFRERT V&Y F436# BRe Yhexadry thcell. 73. A
met hod accqarding to claim?7 erein th information_jn.the control
Channel TROFRRCSoPRFET A o KBS EePEt, 0 FRCER BRURERA S A ot hod
accor di ngyt9; chi 70, WheleilohhSst 818 i1 136! 8RbSeliatathel Shaked
channel cConnection i1s lost when the quality of the control channel over a

pr edet er theetdepRbiOdand staaits e ikbanisg piedairyrichadnbr eshiodsl qpual ity
(Qout) 75. A method according to claim 74, wherein the predeterm ned
t hr eshol @ngthert ey tile evilivat eet ober silnaling, instead of

moving automatically to the another protocol state and

releasing the physical layer connection.

69. A sgystem according to claim 34, wherein the terminal
maintaing a physgical layer conmection 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 tﬁé 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, intermally
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 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 eval uation
periods to be "out of sync" in relation to established physical channels,
the termnal starts a tinmer; and upon considering the link quality over
one or nultiple successive periods to be "in sync" the termnal stops and
resets the timer, or if the tinmer expires then 33 deternmnes that there is
aradio link failure. 77. A method according to claim 76, wherein the

est abl i shed pHysi dareeipmhridopriddsbute phydical Wieasasl she DPGIMH ofor F- DPCH) .
78. A nethaod accordin %9 claim7Q, wherein the transition to_the CELL
FACH st at®6&aPe H’u‘éﬂu 79 FEdMRafted CRRamiRl S hardthEinn RIS &P 79. A

met hod acy o@g\QQiBB thghg@ezﬁ%é%:t egr %%ﬁn%@f”;fééﬁiverda‘}%m' i;ﬂ!é Lad4 r?e occurs,

the termna ears t ysica annel confirqguratio and
performs s&1qell update procedure. 80. User equi pnent according to claim
12, wherein the user equipnment detects that the shared channel connection
i's
73. A method according to c¢laim 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 comnection is lost when the
gquality 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 (Qet) 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
directions, then after considering the link quality over one
or several congecutive evaluation periods to be “out of sync”
in relation to established physical channels, the terminal
starts a timer; and upon comsidering 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

33



| ost, noves to a cell forward access channel state (CELL_FACH) and
initiates a signal radio bearer (SRB) setup procedure over an access
channel . 81. User equi pnent according to claim 12, wherein the network
detects that the shared channel connection is lost, internally considers
the user equipnment to be in a cell forward access channel state (CELL
FACH), and subsequently term nates any hangi ng dedi cat ed physical channels
(DPCHs). 34 82. User equipnent according to claim 12, wherein the user
equi pnent detects the reliability of the shared channel by estinmating the
quality criterion based on information in the control channel received
from t hedseexming diiat gdereses aquaAdimedtingcéai vy - to cl aim 82, wherein
the information in the control channel includes information in one or
nore TPC fields. 84. User equi pnent according to claim80, wherein the

termnal detecys A hatf Eﬁaé@é{r&%n\é@%eﬂai 0BReCct} P43 ipst  when the

quality of the contro “chann r'a predetefmnéd period is worse than a

predet er gbpge 14HE6 hold1@Hal Ehind s tinc183e HagEi€4LI Riliie13CqOPECAY tO
claim 84, wherein the predeterm ned threshold quality (Qout) is eval uated

over aboor FABECHHN J | i seconds. 86. User equi pnent according to claim 80,
wher ei n, when

78. A method according to claim 70, wherein the
transition to the CELL FACH 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 (SRB) setup procedure over

an access channel.

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

terminates any hanging dedicated physical channels (DPCHs).
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the user equipnment is in a given 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 eval uation
periods to be "out of sync" in relation to established physical channels,
the nodule starts a tinmer; and upon considering the link quality over one
or nmultiple successive periods to be "in sync" the user equipnent stops
and resets the tinmer, or if the tinmer 35 expires then determ nes that there
is aradio link failure. 87. User equipnent according to claima86, wherein
t he established physical channels include physical channels (DPCCH or
F-DPCH) . 88. akeUseguiegnentnent coratindgndotel al aiBoLl2 wigraint hee tranS|t|on

to the CELL FACH state occurs when all _dedicated . chann av ee

r el eased"S89. eQ%&EmQEﬁuﬁEH@ﬁFSaEQﬁw?ﬁ%ﬁfbﬁglﬁya?ﬁ1 %bﬁﬁ%ﬁsﬁgﬁﬁgﬁf the radio
link failure oLeul e cat e | ;ghannel
Conflgurgylestlnl &nﬁé E%rﬁggflgg é?yé%log bggggegﬁrﬁbfégﬁgﬁigﬂetmnrk node
accor di ngnt 0o ShaidM 23anWher 8kBeihey ﬂl%'&r)"@hlé pedeigetests. that the shared

channel connection is lost, internally considers the termnal to be in a
cell forward access channel state (CELL FACH), and subsequently
83. User equipment according to claim 82, wherein the

information in the control channel includes information in one

or more TPC fields.

84. User eguipment 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 quality (Qeut) is evaluated over about

160 milliseconds.

86. User equipment according to claim 80, wherein, 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 equipment stops and resets the timer, or if the timer
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term nates any hangi ng dedi cated physical channels (DPCHs). 91. A system
according to claim34, wherein the termnal detects that the shared
channel connection is lost, nmoves to a cell forward access channel state
(CELL FACH) and initiates a signal radio bearer (SRB) setup procedure over
an access channel. 36 92. A system according to claim34, wherein the
network node detects that the shared channel connection is |ost,
internally considers the termnal to be in a cell forward access channel
state (CELL_FACH), and subsequently term nates any hangi ng dedi cat ed
physi cal channels (DPCHs). 93. A system according to_claim 34, wherein the
t er m nal exgérest shencdetdumimies thabf themee stfaredaghanhérkbireld 9t i ng the
quality criterion based on information in the control channel received
fromthe serving cell. 94. A system according to claim93, wherein the

i nformation ipg.t hﬁsgpné%&lpg%%%ngggo%@?ﬁg? %g‘ig{ Rt i ﬁﬂe%é‘ir‘i’ﬂﬂne or nore TPC

fields. 95. A systemactording to cla ereinthe termnal detects

that the «shahedsE8aNHels LRANNREGLKAR1 5 Sih@BidaeRslibal gHahhéys ofprdwer contr ol
channel over a predetermined period is worse than a predeterm ned

t hr eshol @xq@abPCy} (Qout). 96. A system according to claim95, wherein the

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 netﬁork node according to ciaim 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 conmection 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.
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predeterm ned threshold quality (Qout) is evaluated over about 160
mlliseconds. 37 97. A systemaccording to claim91, wherein, when the
terminal is in a given 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 eval uation
periods to be "out of sync" in relation to established physical channels,
the termnal starts a tiner; and upon considering the link quality over
one or nmultiple successive periods to be "in sync" the termnal stops and
resets the timer, or if the tinmer expires then determnes that there is a
radio |ink fai%Rur 8. sggtem E’sﬁ%ﬁé"#ﬂﬂcé@r ﬁlﬁﬁ“tiﬁrcl“%i}eﬁﬁ%?— thferet e

95, A SySEl AFEGFAPnG D I KRSES GRERATh e s | OF Cﬁ?thé el
FACH Statleht%g%‘éﬁ.ﬁ%ro f&érsd%‘i’iecﬂa%ﬁ%n \A;qa@é‘ S MALE CQ%?PEBE#’ 100. A

syst em accor alm 97, wherei radi o ure occurs,

the terniatdesdd eﬁaﬁnéhesﬁhaﬁ catzed. Fﬂbﬁﬂ Cahd @lﬂfﬁé@jue@lﬁﬂliﬂ guraingdes and
perfornms a cell update procedure.”
any hanging dedicated phy31ca1 channels (DPCHs) .

93. A system-according to claim 34, wherein the terminal
detects the reliability of the shared channel by estimating
the guality 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 terminal
detects that the shared channel connection is lost when the
quality of the control chamnnel over a predetermined period is

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

predetermined threshold guality (Qeut) is evaluated over about

160 milliseconds.
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101. A device, including chip hardware, conprising one or nore integrated
circuits for detecting in a termnal that a downlink shared channel cannot
be received reliably froma serving cell in a network when a contro
channel is mapped to the shared channel and autononmpusly noving the
termnal to another protocol state. 102. A device according to claim101,
wherein the device 1is an application specific integrated circuit (ASIC
for performng the functionality thereof. 103. A nethod conprising the
steps of: detecting in a termnal that a downlink shared fractiona

dedi cat ed physi cal channel (F-DPCH) cannot be received reliably froma
serving cel |l i°d-afneYsisk afearddngoner elain finnahereipappeantee he shared

channel , the .quality,criterion _bein estinqi%%1b sed _on information
cont ai ned TGRS OF HBr StV EhSTAE pBIET® O BIC P Y FEFEs i n ¢ he
downl i nk gshared jGragiionals .Ct%dltag_t egnﬂg»@i cal %&@%ﬁ%ﬁ%}]ﬁk and
aut ononously moving the termnal fromthe CELL CH state to the CELL_FACH
state af t@ree@AShESr thgh el $OWeHakriSPNSesutinke geral vt 668 pid ods to
be "out of sync" and considering the radio link as failed. 39 104. A
nmet hod caprEieyenglt benseapsivef evaddtietiongpetraddsa tdowel Mokt shiradachannel
having a control . .

in relation to established physical channels, the terminal

starts a timer; and upon considering the link quality over ocne

or multiple successive pericds 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 physgical channels include physical channels (DPCCH

or F-DPCH).

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

channels have been released.

100. A system according to claim 27, wherein when the
radic link failure occurs, the terminal clears the dedicated
physical channel configuration, and performs a cell update

procedure,
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channel mapped therein cannot be received reliably between two nodes in a
net wor k; and aut ononously novi ng one node to anot her protocol state based
on this detection. 105. A nethod according to claim104, wherein the
downl i nk shared channel is the high speed downlink shared channe
(HS-DSCH). 106. A nethod according to claim 105, wherein the detection is
based on a quality criterion being estimated using information contained
in one or nore transmt 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 termnal and the other node is a serving
cel . 108. A riétthod deveérdi njneloding whindhaydierws n aoyerésipgopne chrannel

i ncl udes one or nore . transmt,  power controlaéTPCD fields. 109. A net hod

accor di ng"t'%" CPLSPrE89 GHRETH T (i Sréecking ot & dFeripapciPetate to the
ot her Sta&&%ﬂfﬁd& gﬁ%keEAgkgnﬁgfuéQnﬁg% 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.

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 “ocut of sync” and

considering the radio link as 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 bazsed on a quality criterion being estimated
uging 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 necde is

a terminal and the other ncde is a serving cell.

108. A method according to claim 104, wherein the control
chamnel 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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