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time and non-Teal time comunications The invention concerns generally the
technol ogy of re-establishing a lost radio 5 connection between a nobile
termnal and a base station in cellularlradio systens. Especially the

i nvention concerns the technology of optimzing the re-establishnent
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The current trend in standardization is to find possibilities to connect one radio
access network to various core network types and vice versa. One good example of
this kind of activity is the 3GPP specification work where WCDMA UTRAN
25 connectivity will be specified to both GSM-based (incl. GPRS) and IS-41 based
core networks. The present invention can be used in different mobile
communications systems and is not limited to any particular radio access network or
core network. In the following, the invention is described by way of example with
reference to UMTS, more specifically to the UMTS system being specified in the
30  3rd generation partnership project 3GPP, without restricting the invention to it.

The specifications of many second generation and most third generation cellular
radio systems give support for establishing real time (RT) and non-real time (NRT)
services between mobile terminals and base stations. RT services are used for time-
critical applications like speech and real time video, while NRT applications usually
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referred to as the timer T314, or the 're-establishment' timer. If the mobile terminal

finds itself to be within an ”in service area”, where connection re-establishment is

25 possible, it stops the timer T314 and transmits a message known as the RRC
CONNECTION RE ESTABLISHMENT REQUEST on the uplink CCCH or

Common Control CHannel. However, if the timer T3 14 makes it to expiry before
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the mobile terminal finds itself to be within an "in service area”, the mobile terminal
must enter an RRC-idle mode where active communication with base stations is not
30  possible.

The value of the timer T314 may be anything between O and 4095 seconds. An
RNC (Radio Network Controller) sets the timer value and sends it to the mobile
terminal in some dedicated control message like the known RRC Connection Setup,
Radio Bearer Setup, Radio Bearer Release, Radio Bearer Reconfiguration,
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Transport channel reconfiguration, Physical Channel Reconfiguration and RRC
Connection Re-establishment messages. In other words, the timer value may be
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of different types of services.

The objects of the invention are achieved by defining separate timers or some higher
layer monitoring arrangements for controlling the re-establishment period of radio
bearers of different kinds.

25  The method according to the invention is, in its first aspect, characterized in that it
comprises the steps of:
- determining a first expiry time for a period during which the re-establishment of
the lost radio connection in respect of radio bearers used to provide a service or
services of a first category is allowable and

30 - determining a second expiry time for a period during which the re-establishment of
the lost radio connection in respect of radio bearers used to provide a service or
services of a second category is allowable.

In its second aspect the invention concerns a method for responding to a situation
where a mobile station of a cellular radio network detects a failure in a radio



where a nobile station of a cellular radio network detects a failure in a
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and In its third aspect the invention concerns a method for responding to a situation
where a network node of a cellular radio network detects a failure in a radio

20 connection between itself and a mobile station of the cellular radio network,

comprising the steps of

a) starting a first timer,

b) checking, whether a connection re-establishment request has been received from
the mobile station and

25  c¢)as aresponse to a connection re-establishment request having been received from

the mobile station, initiating the re-establishment of the radio connection;

it 1s characteristic to the method according to this aspect of the invention that it
comprises the steps of:

a’) starting a second timer,

30 d’) as a response to the first timer reaching a first expiry value without a connection
re-establishment request having been received from the mobile station, disabling the
re-establishment of the radio connection in respect of radio bearers used to provide
a service or services of a first category and
d’’) as a response to said second timer reaching a second expiry value without a
connection re-establishment request having been received from the mobile station,
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disabling the re-establishment of the radio connection in respect of radio bearers
used to provide a service or services of a second category.



d") as a response to said second tiner reaching a second expiry val ue
Wi t hout wap oB&s9sONNecti on re-establishnent request havi ngcbhgannseeei ved from
the nobile station, disabling the re-establishnent of the radio connection
in respect of radio bearers used to prgvi de a service or services of a
second category. WD 01/63955 PCT/ F101/00189 5 The invention also applies
to a communi cations device of a cellular radio system conprising neans
for detectThygirvehtioh wlse applizsrtadi commanationn devic lmcﬂiancgelma‘,etxi radior @d'teﬁm

bearers; id, ;/ﬁgﬁqs‘iﬁ??&%%?fdrche‘?e ol Bluld bex]lcaoﬁmdhécﬁﬁxeéti ?.u{)ul?é ﬂ {1"0”' ng a

first expir eriaod during ere- of t he
| ost radi d’e@%ﬁe‘éﬁ W?Cﬁm@p‘@&‘atdf C‘P‘&H‘il%ﬁsbear ers used to provi de a
service or-meinsi €@s defermirihg i fiestt equiry tinse &bt evpblied ahgling W&Mlstﬂeofe-

det er mizni [

est abl Fsh%taf%hﬁ&%ﬁpofég 163 r%&lhg% 8%%%%% On%ﬁ%cﬁ@?a@%%}f Qn%rg?'}aqﬁs used
to provide SCAVIEE Of [SBIYIGSS 0§ Aypiceatesory & %@%‘Fhie é&@ egory is aI I owabl e. 10 The
i nflexi bi I-Ixhyanzf fdrh&tmmgaﬁtseadsﬂcaegmnim@qmea ériod @tend adich g ra

single re-, t. ur attenpts for
re-establi s ?Aleﬁmﬁﬂ I&t %%I% 31% n lg%e?pteﬁ{g r?\a n?eag?{stuﬁ%ﬁpg’ P& %Gef i ned
separate td &eéme@r SEVIRES Oﬁlagﬁ@?nd w@ommwmg arrangenents for different
categories of radio bearers. Exanples of such categories are RT and NRT

radi o 1bearBtesinflESitiliyr ofitte Sort mhaﬁ)ang&néiﬂrmimbsaﬁfdmﬁﬁe (fRectkat a Sitigle fed)
dom n * 2 PpReANEe ALY 69tk HEBLELS dilil c@gﬂ aua%;&owrergge%&u ishugens

node/ unackn 8 ar ent retrans-
prot ocol , 3¢ aHawied. HeaPrEing tothgi wge@técrrt thage @p@éfz od sepagdte dimerpes spinke e. g.

audi 0, Vi dRghe?' la§efBhbnitoNrO aftah mémdlf@rbﬁﬁe&rnt&a@églohbg of rddi¢liRare§ eSS

bearer s |f|c Q rvi ce speci e d t def t he
re-est abl i ?S Qgs%c & eg,@\f? i{f%fcgﬁfmé%be?%ﬁeig‘lécﬁu gftf’#ﬂ even
for edéry doauiin and Rs Paskar Switched)edoemain gadievienasers adil gadiedrearers ephiziagel y.

Accor di ng ath%n(N/le‘dge@&ﬁodeﬂﬂﬁckﬂ@b@e@%ﬁ%@d@%@rtﬁaﬁlsﬁﬁgnﬂjﬁl%dé) NGyef 2MRRYnd-adi o
bearers to . ?15191' ement theF?gH g)ﬁo access bearer) . An"exanpl ar

service r SYSHPRARJORSPL O é@%&?‘&%&?‘é‘f‘m g)eg @e% HVIGEi PSS HEC &rf AMR
(Adapt i ve amtia, i Rdee)orceodel. Alse Gthenagdibobéarpl spemific tdneraidioy @ntdsorbeararl d be

to define sﬁecﬁﬁ@loroé(er%@e %é&ﬁﬁk I}ﬁpz%ﬁ&terstx'n@rb% us(eﬁqgtlferfﬁg e Je- e@t%bﬁgiﬂrﬁentTBéLS

maxi mu sta hen i mer el ng equal to
t he rréﬁ rrﬁﬁﬁeﬁaﬂbe“r T%FStP‘&lbﬁ%éﬂ%é‘mﬂ an g d@ﬁ&ﬁg YR r&E?:‘é(srgal%%’&?%r beggaryp,
one of thesevtn fmre/erorddib bwars&pgmfdyto the radi o access bearer being
setup and optionally a (new) timeout value for this tinmer would be set, at

lleast if tQ®ording to prior art, one radio access bearer can use one or many radio bearers to
implement the (radio access bearer) service. An examplary service requiring more

than one radio bearer is speech utilizing an AMR (Adaptive MultiRate) codec. One

25  way to implement the invention would be to define a pool of re-establishment timers
(numbered e.g. as T314, T315, ..., T3xx), the maximum number of re-establishment
timers being equal to the maximum number of radio bearers. At each radio access
bearer setup, one of these timers would be assigned to the radio access bearer being

setup and optionally a (new) timeout value for this timer would be set, at least if the

30  value is not already set earlier. All the radio bearers (1 to N) belonging to this radio
access bearer would then also be associated with this timer. Thus, each radio access
bearer (and the radio bearers it is using) could have its own timer, if so desired. On

the other hand, one timer could be assigned to many radio access bearers (and the
radio bearers they are using). This arrangement would provide the maximum
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required flexibility for the operator to implement the re-establishment procedure in a
radio access network. (The only 'restriction' of this arrangement would be that single
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broadcast on BCH or it can be assigned to each UE separately by including the

25  value to some dedicated signalling message which is sent from UTRAN to UE.

A newly introduced arrangement for timing the period of allowed re-establishment
of an RRC connection including first type of (e.g. NRT-related) radio bearers may
be based on a fixed time period, so that the re-establishment timer always expires
after a constant time period after the RRC connection with radio bearers of this type

30  was lost. Another alternative 1s to utilize the mechanisms that already exist for
deciding and even dynamically changing RT connection re-establishment timers: an
information element may be added to those messages from the RNC or
corresponding control entity to the mobile terminal that in their known form declare
the current value for the RT connection re-establishment timer.
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main parts of a nobile tel ephone systemare a CN (Core Network) 101, a
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equi pnent 03. The CN 101 can be connected to external networks 104,

exanpl es qof ich,conprise Crcuit i t ched) networks 5.(e.g. PLM,
PSTN . 1 SOME Bubl 1 IEARG® Rengls RBiRpReoTiing: i amsihtedEared D vEatioer or k,
I ntegrated Servicasl Digital Net- work) or PS (Packet Switched) networks 106
(e.g. the Internet). The interface 25 between the CN 101 and the UTRAN 102

i's cajd edrihe | U jiRsRikaGadRdELtiVOEk chhRsHer! Re6rdifs e D BN AGE and
the UE 103 1s called the Uu interface. As shown in Fig. 1, the RNCis

typically connect'BET¥Ywo CN nodes (MSC/ VLR and SGSN.
In order to exemplify the applicability of the invention, certain known features of
cellular radio network architectures are discussed referring to Fig. 1. The main parts
of a mobile telephone system are a CN (Core Network) 101, a UTRAN (UMTS
20  Terrestrial Radio Access Network) 102 and a UE (user equipment) 103. The CN
101 can be connected to external networks 104, examples of which comprise CS
(Circuit Switched) networks 105 (e.g. PLMN, PSTN, ISDN; Public Land Mobile
Network, Public Switched Telephone Network, Integrated Services Digital Net-
work) or PS (Packet Switched) networks 106 (e.g. the Internet). The interface
25  between the CN 101 and the UTRAN 102 is called the Iu interface, and the inter-
face between the UTRAN 102 and the UE 103 is called the Uu interface. As shown
in Fig. 1, the RNC is typically connected to two CN nodes (MSC/VLR and SGSN;
Mobile Services Switching Centre / Visitor Location Register and Serving GPRS
Support Node). In some network topologies it may be possible that one RNC is

30  connected only to one CN node or to more than two CN nodes.
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exenpl ar ystanddrdlo not linit the applicability of the invention.

The user equipment UE 103 comprises two parts, which are the ME (Mobile
20 Equipment) 115 and the USIM (UMTS Subscriber Identity Module) 116. The ME is

the radio terminal used for radio communication over the Uu interface between the

UE 103 and the UTRAN 102. The USIM 116 is a smart card that holds the

subscriber identity, performs authentication algorithms, and stores authentication

and encryption keys and some subscription information that is needed at the
25  terminal.

In other contexts the radio terminal used for radio communication is known as the
mobile station, the mobile terminal, the mobile communications apparatus, the user
terminal or something else. The following description uses the term UE for the sake
of consistency; it should be noted that the use of terms relating to some specific

30 cellular radio network are exemplary and do not limit the applicability of the
invention.

A communication connection between a CN and a UE necessitates a signalling
connection and an RAB (Radio Access Bearer) or RABs therebetween. The
signalling connection is used to carry control plane signalling messages. The RAB



A communi cation connecti on between a CN and a UE necessitates a signalling
connect imamod3sksan RAB (Radi o Access Bearer) or RABs therebetonease The
signalling connection is used to carry control plane signalling nmessages.
The RAB WO 01/63955 PCT/ FI 01/00189 9 gr RABs is/are used to carry the
actual user plane services. A conmunication connection may al so contain
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conveys He@eatailcppeol channel message messages 202 and 203 are shown in Fig. 2a.

25 At a certain time instant 204 there is a radio link failure which cuts the radio
connection between the UE and the UTRAN. When the UE detects that the radio
connection has been lost, it starts at least one timer. Also when the UTRAN detects
that the radio connection has been lost, it starts at least one timer. One specific way
of communicating the information regarding a lost radio connection is shown in Fig.

30 2a. From Layer 1 (not separately shown) of the Node B to the Layer 3 (not
separately shown) of the RNC comes an Iub message 205 which conveys a primitive
known as the CPHY-Out-of-Sync-IND. A similar primitive can also be used in the
UE to indicate the lost radio connection from Layer 1 to Layer 3 where the actual
timers are controlled.

W
n

In the embodiment illustrated in Fig. 2a the UE and the UTRAN both start at least
two timers: at least one concerning the re-establishment of the radio connection in
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According to an aspect of the invention, the NRT timer(s) of the UE expire at a

25  certain still later time instant 208, which may be as long as several minutes after the
radio link failed. Again after a certain delay, the NRT timer(s) of the RNC expire at
time instant 209. In each case the expiration of a timer in the RNC causes an Iu
message of the type "RAB-release-request” (or the like) to be sent towards the CN.
Such a message initiates the release procedures for that part at the Iu interface which

30  corresponded to the radio bearer in respect of which the timer expired. Messages
210 and 211 are shown in Fig. 2a for the sake of example.

With the conditional plural form “timer(s)” we mean that there may be a single
common timer for all RT-related radio bearers and a single common timer for all
NRT-related radio bearers, or there may be several timers of one or both of these

(U'%)
(h

categories. An extreme case is that every radio bearer has a timer of its own. Such
an arrangement would allow very flexible determination of re-establishment



30 corresponded to the radio bearer in respect of which the timer expired.
Messageswodi/sosnd 211 are shown in Fig. 2a for the sake poft/remaobe. Wth
the conditional plural form"tinmer(s)" we nmean that there nmay be a single
common timer for all RT-related radio bﬁfﬂers and a single comon tinmer for
all NRT-related radi o bearers, or there may be several tinmers of one or
both of these 35 categories. An extrene case is that every radi o bearer has
a tinmer ofpiocedwen. acsoohing ate drar apeefreneedoud eaktyowctier yraflioe bedrer but

det er m nat {;gn1Qhesi1E 3 @BhIdSIHIBRer R Hr6383R. REJdSFAD Jsé@ﬁﬂlﬁx% b%gvepﬁ pgedures
accordi ng E& he a%g@tfl Cc needs of every active radi o bearer, but

si mul t aneo I(i/a‘?‘i d considerably increase the needs for signalling
between the RNC and the UE. According to the known arrangenents, at |east
one of theAdedfilow edthe dmoral artingaments, & lreg vagey thodedicazd3onuoixliaes! an

i nf 0[ ey i omteeéag@aelaf)z b?%bﬁ&?h{p’ﬁs&@@n E#ﬁiohﬁ@ti&%@ﬂ_ehﬁént maweustthg wmh&&ffryf or
one tiner, _ typica .ner.._The,invegtion expan suc

def i ti onstiBE L gllé‘?_u.l%{dllse g?fa?ﬂﬁ B0 PGty E}éﬁgg LBRE e BRI Mm% EXRYs 202
and 203 cosehi defirenongybo ithrat orraxaroplediativeietisated dedtodrcbanind mepigasalille
expiry Ui fge ob9rcithpridel BRhbh MforRffifdnCA8mehtst !aedgagae(:ﬁfeesbpqa%l%oﬁtxﬁ&ﬂnne'
nmessages 202 tgﬂlflé .10 203 tells t?ﬁ}eefi(q%” I me fogg}glg)g timer. 6’

sel ect abi | {0§S &7 3 hEMEHIOf Fagh PO Leaghentod © mestresh Vit is a
conseqifencz0ofells hiee &quty tilmatfot twe pmeor art tinmer had to be adaptable to
e.g. those cases where there are only NRT-rel ated active radio bearers. In

such a casgnd hglecemRid Yol AldexpipdVAIRaYS BRERNORA Ge TIEERNERT ilRANs N
t hose cases where acttj%le t.'L5 -rel at.ed radi g{,\,ﬁe@rers g(i% Stb?d' It shoul d be
not ed t hat SAMEIFSRGERLi Bf TaFY Bt thoPriphart wRERAAL &P &St YAPLANS g dhe¥ used
for RT-r el ased wiade shéreaarer snlytiNR&-ralacwivpéteteeradio fiexess. ebipsuch  abseetieoul d
be used foéxpﬁﬁﬁ\ezélhg%rould“ﬁﬁmegﬁéfl\lﬁ{ Hx%df: h&ud] el’a?%c%rgtlﬂ AR %gs Wigrd adi

connection_in spect ft NRT-r el at ra ear er.s. [atter case
woul d ot Mcrre{@a%@qdh%ggaraﬁaﬂxpst% Ih he ngtad that Bsipwntesrlioystiethe
existing Rivar sdogebientimer dobe akdd fadk B-rblasrderadi@bearasswhilat edmplétblyan
explicit igagdi i : r. NF i.cations.
roever . Ao BpiES yiue NoR 6L upAPHorARE inkhflad B5eltl Bl AITLBRORH B

t r anspar entfe Rr&1O( RRRAICSTIER AR Tearfct Off the Nibriclatadarasin berrerRide; latteneasef or m

of unack (woaldknewiacigast) tes saglalliaCiredd edgat)in2bompaesonl € thorexifitg
pur posgs of t@g in}clsenti on we may define that the radi o bearers using
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provi ding RT services and the radi o bearers using acknow edged RLC may be
Not all radio bearers are associated with an explicit indication of whether they are

used for RT or NRT communications. However, all radio bearers can be
characterised as either using transparent RLC (Radio Link Control) or non-
transparent RLC in the form of unack (unacknowledged) or ack (acknowledged)

25 mode RLC. For the purposes of the invention we may define that the radio bearers
using transparent or unacknowledged RLC may be regarded as being used for
providing RT services and the radio bearers using acknowledged RLC may be
regarded as being used for providing NRT services.

As we pointed out above in the summary of the invention, the invention is
30 applicable not only to type sensitive re-establishment timing regarding RT- and
NRT-type radio bearers but also to adapting the re-establishment timing according
to the circuit or packet switched nature of the connections, or to the different QoS
(Quality of Service) characteristics of radio bearers, or to some other feature which
1s specific to certain radio bearer or radio bearer group. One example of such 'other’
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feature is the radio access bearer, which may use one or many radio bearers. Thus, a
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If a state 301 where active radio bearers exist is interrupted by a
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within an “in-service area”; in the UE this is a straightforward check while in the
25 RNC step 304 means observing whether an RRC connection re-establishment
message has been received from the UE. A positive finding at step 304 leads to step
305 where re-establishment of the RRC connection is initiated. After the re-

establishment has been completed, the timers are stopped at step 306.

A negative finding at step 304 leads to step 307 where the timers are polled in order
30 to check, whether they are still running. If an expired timer is found at step 308, the
UE locally releases resources of those radio bearers for which the timers(s) have
expired and possibly sends indication of this partial release to upper protocol layers
in UE. At this stage those radio bearers for which the timer(s) have expired have
been deleted from the RRC connection. Regarding those radio bearers that still have
a running re-establishment timer, the UE is still in the state where re-establishment
of the RRC connection is possible. If the principle of chaining the timers as in Fig.
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305 where re-establishnment of the RRC connection is initiated. After the
re- estabboséwent has been conpleted, the tiners are steppethigiisstep 306. A
negative finding at step 304 |leads to step 307 where the tiners are polled
in order 30 to check, whether they are,still running. If an expired tiner
is found at step 308, the UE locally rél eases resources of those radio
bearers for which the tiners(s) have expired and possibly sends indication
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. s
for the tFsiplishoent presedutedn thiclallongag pve teferdqabisdimeras the fimer tlafpiorng
re- est abl itehesdedutd tirher. t Tieer T30 iis stareadngy theenionent of initiating re-

establishment at step 305. An expiry value for the timer T301 indicates the longest
allowable time for attempting re-establishment. If the timer T301 is running, the re-
25  establishment procedure is continued (e.g. the mobile station continues waiting for

an answer to the re-establishment request it has sent to the network) even if one or
more of the re-establishment timers described above would expire. An eventual
successful completion of the re-establishment procedure will then lead to re-
establishment regardless of whether the re-establishment timers expired or not. If

30  the timer T301 expires, it means that the current attempt for re-establishment was
not successful, in which case there occurs a transition from step 305 to step 307.
This eventually occurring transition is shown in Fig. 3 as a dashed line. It causes a
polling round through the re-establishment timers to check, whether any of them has
expired during the attempted re-establishment which failed.
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one nust WAIG thbat-ettaBlistenald t@{g@@ﬁhl,ﬁ}ﬁ@gz RRC connection can only include
those (NRT-rel ated) radio beares for Whl ch the re-establishnent tinmer had
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After thapefoldefi@ hegRSayert ikt QUft& thhe thdre dohs a transition either to the

25  complete RRC-idle state 406 if the higher-layer “timeout” occurs before ”in service

area” 1s detected, or to the previously mentioned RRC connection re-establishment
state 403 if the opposite is true. Again if a transition to state 403 occurs, one must
note that the re-established RRC connection can only include those (RT-related)
radio beares for which the higher-layer “timeout” had not expired.

30  Fig. 5 illustrates schematically certain parts of a UE according to an embodiment of
the invention. An antenna 501 is coupled through a duplexing block 502 to a
receiver block 503 and a transmitter block 504. The sink of payload data from the
receiver block 503 and the source of payload data to the transmitter block 504 is a
baseband block 505 which in turn is coupled to a user interface block 506 for
communicating with a human or electronic user. A control block 507 receives
control information from the receiver block 503 and transmits control information
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25 conplete RRC-idle state 406 if the higher-layer "tinmeout" occurs before
"in serwaoele@sea" is detected, or to the previously nepctenedoBRC

connection re-establishnent state 403 if the opposite is true. Again if a
transition to state 403 occurs, one nugf note that the re-established RRC
connection can only include those (RT-related) radio beares for which the
hi gher-1a "tinmeout" had not expired. 30 Fig. 5 illustrates schematically
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with 15 remal ni ng NRT-reI ated radi o bearers the expiry value storage 511
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cel | ul ar 388f YPHEP e 10UCBFS Fig. 6 conprises a SFU (Swit chi ng
Fabric Unit) 601 to which several
The RNC of Fig. 6 comprises a SFU (Switching Fabric Unit) 601 to which several

control processor units can be connected. Reliability is typically enhanced by
providing hardware level redundancy in the form of parallel redundant units. MXUs
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(Multiplexing Units) 602 can be used between a number of processor units and the
SFU 601 to map the low bitrates from the processor units into the high bitrates of
the SFU input ports. The NIUs (Network Interface Units) 603 handle the physical
layer connection to different interfaces (e.g. Iub interface towards Node B:s, Iur
interface towards other RNCs, Iu interface towards core network nodes). The OMU
30  (Operations and Maintenance Unit) 604 contains the RNC configuration and fault
imnformation and can be accessed from an external operations and maintenance
center. The SUs (Signalling Units) 605 implement all the control and user plane
protocols required in the RNC. Thus, the invention can be implemented in RNC in
the Signalling Units by providing therein the timers and their control functions in a
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manner analogous to that described above in association with Fig. 5.



control processor units can be connected. Reliability is typically enhanced
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units into the high bitrates of the SFU input ports. The N Us (Network
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construed as a 15 limtation to the applicability of invention. The
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unl ess explicitly otherwi se stated. WO 01/63955 PCT/FI O1/00189 17 dains
1. Anmethod for determning the expiry tinme for a period during which the
re- establishnent of a |lost radio connection including at |east one radio
bearer, is




al | owabl e, characterized in that it conprises the steps of 5 - determ ning
a first wopispssi me (206, 207) for a period during whiclrctrireo1nerss
establishment of the |lost radio connection in respect of radio bearers used
to provide a service or services of alfirst category is allowable and -
determ ning a second expiry tinme (208, 209) for a period during which the
re- establs ngent of the lost radio connection in respect of radio bearers
used to prOV| e 10 a service or services of a second category is

al | onwabl e ccordi.n oclaimil, hara ri.zed i t the step
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a nobi | e edtatlishmefpt GF, a UBYt ofdio aconed:dtldnamqiaﬂng ateleasir tne tradiovhtarer,ofs sai d
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t he stepo termnin time conprises the substep of
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val ue of alds exp me from said network de(13 RNC), in a
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accor di ngeantrod mespage, (2@31,32(1936ter| zed |n that the step of det ernini ng a
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control message (203) which is different than said first control message (202).

25 4. A method according to claim 1, characterized in that the step of determining a
first expiry time comprises the substep of receiving, in a mobile station (103, UE) of
a cellular radio network, the value of said first expiry time from a network node
(113, RNC) of said cellular radio network in a control message (202, 203), and the
step of determining a second expiry time comprises the substep of reading a fixed
30  value for said second expiry time from a memory (511).

5. A method according to claim 1, characterized 1n that the step of determining a
first expiry time comprises the substep of determining said first expiry time as the
duration of time from the moment of detecting the lost radio connection (204) to a
moment (206, 207) after which re-establishing the lost radio connection in respect
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8. A method for responding to a situation where a mobile station of a cellular
25  radio network detects a failure (302) in a radio connection (301) between itself and

a network node of the cellular radio network, comprising the steps of

a) starting a first timer (303),

b) checking (304), whether the mobile station is within an in service area and

¢) as a response to the mobile station being within an in service area, initiating the
30  re-establishment of the radio connection (305),
characterized in that it comprises the steps of
a’) starting a second timer (303),
d’) as a response to the first timer reaching a first expiry value (205, 308) without
the mobile station finding itself to be within an in service area, disabling the re-
establishment of the radio connection in respect of radio bearers used to provide a

W)
n

service or services of a first category (309) and
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20 11. A method according to claim 8, characterized in that it comprises the step of:
- as a response to both of the first and second timers having expired without the
mobile station finding itself to be within an in service area, locally releasing all
radio resources allocated for the failed radio connection.

12. A method according to claim 8, characterized in that the step of starting a
25  second timer (303) coincides with the step of starting the first timer (205, 303).

13. A method according to claim 8, characterized in that the step of starting a
second timer (303) coincides with the moment of the first timer reaching a first
expiry value (206, 308).

14. A method for responding to a situation where a network node of a cellular
30 radio network detects a failure (302) in a radio connection (301) between itself and

a mobile station of the cellular radio network, comprising the steps of

a) starting a first timer (303),

b) checking (304), whether a connection re-establishment request has been received

from the mobile station and



C) as a response to a connection re-establishnment request having been
recei veavd 61093sst he nobil e station, initiating the re-estebrioshirent of the
radi o connection (305), characterized in that it conprises the steps of
a') starting a second tiner (303), 5 d2) as a response to the first tinmer
reaching a first expiry value (207, 308) without a connection

re-establishnment request having been eived fromthe bile statjon,
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cellular radio system conprising neans (512, 605) for detecting a failure
in a radi &-cofineetiodrageardingith glavey 14 echazactsrized i that it sompriseaticesttPed i n
that it cefiprises - neans (511, 515, 605) for determning a first expiry
tinme for a ri rj i r i of |l ost .radio
connebt1 o’ FSpS kb Bmplline Yt 18 ebEoRFAH 3 WESb BochMen fF it

servi ces @fstep ¢), stappeng bges 9f the fast yvbisicend fimners thashave Batkxpsed, 605) for
determ ning a second expiry tinme for a period during 30 which the

re- est abl i hnanhetbdt steotdisg té athid DONiRehiteRized ihab@er tcoffprisad e he%r ers
used to mvi de a service or services of a second category is allowable.
18. A conmuni cati ons device according to claim17, characterized in that it
is a terninhal regponsgetoc bpthyphithe dustoand seeandatimessahaving sgxpifedr withowtr #i ni ng
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first expjoy,{ing from g 25 netugrk node of aysellylar fagie nelwerk in a
connection of which the failed radio connection constituted a part.

17. A communications device of a cellular radio system, comprising means (512,

605) for detecting a failure in a radio connection including active radio bearers,
25  characterized in that it comprises

-means (511, 515, 605) for determining a first expiry time for a period during

which the re-establishment of the lost radio connection in respect of radio bearers

used to provide a service or services of a first category is allowable and

-means (511, 515, 605) for determining a second expiry time for a period during
30  which the re-establishment of the lost radio connection in respect of radio bearers

used to provide a service or services of a second category is allowable.

18. A communications device according to claim 17, characterized in that it is a
terminal of the cellular radio system and said means for determining a first expiry
time comprise means (515) for receiving the value of said first expiry time from a
network node of a cellular radio network in a control message, and said means for

W)
n



WO 01/ 63955 PCT/ FI O1/ 00189 21 determ ning a second expiry tinme conprise
nmeans (5@5@/{33@?5 receiving the value of said second expippyYridi§Fish’ om said
network node of a cellular radio network in a control nessage. A
comuni cati ons device according to claim 17, characterized in that it is a
5 termnal of the cellular radio syste nd said nmeans for determning a
first expiry time conprise neans (515) for receiving the value of said
first expidstemimng a savdrveexpins tmet cimmpiseoheanscE 15 far recaring tet widikof N a
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froma nmentAFO!£3%F$a8%10 20. A conmuni cations devi ce according to claim 17,
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10 20. A communications device according to claim 17, characterized in that it is a
network node of a cellular radio network for providing communication connections
including radio bearers to terminals and that it comprises

- means for communicating to a terminal the value of a first expiry time for a period
during which the re-establishment of a lost radio connection in respect of radio
15  bearers used to provide a service or services of a first category is allowable and
- means for communicating to a terminal a second expiry time for a period during
which the re-establishment of a lost radio connection in respect of radio bearers
. used to provide a service or services of a second category is allowable.



