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Call Re-establishnent via Alternati ve Access Network
FI ELD OF THE | NVENTI ON The present invention relates a

worbtdsmd7sEand t erm nal device for re-establishi ngCaiBané/000530

in a data network conprising at least a first access
network and a second accesS 'network, such as a

w rel ess unlicensed access network, such as an UMAN
(Unlicensed Mobile Access Network) or WLAN (Wrel ess

I o
et vor k, bRestibsffthdt s AT RRuLL AR RERSH
comruni cati on), WCDVA (Wdeband Code Division Multiple

Access) or GPRS (CGemgepb Grefegt 1RO Vi ces)
networ k. BACKGROUND TOF THE TNVENTTON UNnTi censed Mbile

Access (UVA) technol ogy enabl es access to cellul ar
Tinelpresestanvesish retates asmémdwsndnmmw@ldjdvit@%g lre@éfébhshmg a

B e S5t CERyorR T4 ) 558 TG sen hapuyh e Pgond ac-
cesanebewkdsldives u wirelesd Lihkcansiedeacmeds detworkesucitas an UMAN
(B\C“f‘r‘éerié%ld'l\‘ﬁSBﬁeeﬂc% @N‘éﬁﬁo&ﬁ)}’\wm éﬁhr’élé@foég? Wrﬁé\lﬁg\gork),

P/ r ovi on ce aCCess ne
R Wite e@éﬁl@@aswl petesssnefwonoraush asoa GRY (Sdehal &ystem for Mo-

bﬁ\é%ﬁﬂrmgmpgn&@ gvcnm\ﬂmé%d@g@g@%w%.o@gmm% ABSSR) or
éﬁi&gg%ﬂ%'rﬁ t&%&g@ﬁf\@w% Piked, if possible, if

a GSM RR (Radi o Resource) connection is going to be

| ost due to radig ity to use
GSM cal | re- est aBtrsh F 2 :
i nformati on el enent (I E) Control Par aneters of the

N e T —

SREUCH §ed . SERIEE draVjded thieegB G8M( ¥aDMA er §HRS over an unli-
censéd epebtrimPIriRihg BIRAEHTE 2hdWVIF D, The UMA technology enables

seamless delivery of maobile voice and data services over unlicensed wireless net-
works. The same mobile identity is provided on cellular radio access networks and
unlicensed wireless networks, so that seamless transitions (e.g. roaming and
handover) between these networks is possible.

In GSM systems, a call re-establishment procedure is applied, if possible, if a
GSM RR (Radio Resource) connection is going to be lost due to radio link failure.
The possibility to use GSM call re-establishment is indicated in an information
element (IE) Control Parameters of the Random Access Channel (RACH), which
is broadcast to mobile in SYSTEM INFORMATION TYPE 1, 2, 2bis, 3 and 4 mes-
sages. ,

According to the 3GPP (3" Generation Partnership Project) specification TS
44.018, the GSM call re-establishment procedure may be started after radio link
failure is detected during dedicated mode.

When a radio link failure is detected by a mobile station (MS), it performs a local
end release on all signalling links unless otherwise specified, and deactivates all

dedicated channels. If the mobile station is in dual transfer mode, it aborts the
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44.018, the GSM call re-establishnment procedure may be
started after radio link failure is detected during
wdedicpatszd node. When a radio link failure i s #eraBi0e€000530
by a nobile station (M5), it perforns a | ocal end

rel ease on all signalling Fi2nks unl ess ot herwi se

specified, and deactivates all dedicated channels. I|f

the nmobile station is in dual transfer node, it aborts

S i i [ -

Bl A0 3R el er B RO pafon iAo RE IR con
r@dtibn Ifaituyre N itizey M ivpbilityo Maypage menitesisblaydre uniese atpeswlise speci-
fied. It is noted that upper |ayers may deci de on a

fied: est abl i shment as wel|. Wien a MM connection is

active, an indication may be given by the MM subl ayer

to the call control entity to announce that the

Itisrnatad thal uppen éayere maadedide oni snte=esiabisiynentds wief hywhen a

- abl.i shed , t of | | I
SRR 0 A FERATah by S5 Emh s to e
ditcontidl BRtitytts amBounte HattiRe chfeht MINCbAhedisH HESbéen inter-
ei ther requést re-establishnent or rel ease the

reptasblyl might be retrstaklishedon rpaateshef C%b@QIBTQ'-slﬁﬁﬂ%diBQ whether
&@Lﬂtei-%égglgthﬁgeerﬁ g?ﬁff%\géd (r?r% ngp ¥nd balifs é’(%tpﬁléstégeg I%]ay !&Sntrol decides

e origlna

toteither re@ldst eorbtadlishailcp@se feléhse M Midvhoeahection. Grithéleall is in a
other hand, if the call is in the "active" state or .
oaipntallishimentipacel ¢lamng phase, AEeany Rite Rtherdhraife astive” state
MMLEP otﬁl‘é‘o?@ﬁr?atﬁn' geHy" été‘e?‘&%ﬁ'cghﬁ?lcr% sctﬁ/lﬁ/:MM connection.
control to rée&quest re-establi’shnment fromthe

Oarthe otherhansly {filea dah i/ inf thet"hetivetetateaye' mabilesorigimating modify"

e, B Con B AT Rat g SRBIRETER! BPARREIE Shusgpall control
orRaasekt RDedtabiPmeShtERirh Ihe M dnhBetod, SuSPBRE any further mes-

transm ssion of possibly suspended nessages and
sagaiedse agelranthawaisthe sangpéetineef the ramstapishmeant procedure. Call

CaRRE s Ailied M RoaPEdePaiEstgh & s RRIsHH 2 then re-
$Uith&9 taperhidsior 6PPo s8Iy Juspahd & mses48e@Bd reBuinee user data ex-

event of a radio link fail ]
change when an appropriate channel is available.

The GSM cell to be used for call re-establishment is selected according to the
rules introduced in 3GPP: specification TS 45.008. In the event of a radio link fail-
ure, call re-establishment may be attempted (according to the procedure in 3GPP
TS 44.018). The MS performs a predetermined algorithm to determine which cell
to use for the call re-establishment attempt. The MS is under no circumstances
allowed to access a cell to attempt call re-establishment later than 20 seconds af-
ter the detection within the MS of the radio link failure causing the call
re-establishment attempt. In a case where the 20 seconds elapse without a suc-

cessful call re-establishment, the call re-establishment attempt will be abandoned.

In the event of an abnormal release with cell reselection (see 3GPP specification
TS 44.060), an abnormal cell reselection based on BA(GPRS) is attempted. The
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ure, call re-establishment may be attenpted (according
to the procedure in 3GPP TS 44.018). The Ms perforns a

wonedabesini ned al gorithmto determ ne which cebPCTiB2008@00530

for the call re-establishnment attenpt. The MS is under
no circunstances allowed tedaccess a cell to attenpt
call re-establishnent |ater than 20 seconds af ter the
detection within the M5 of. the radio link failure

R4S UL AP ROV SSatoh et Stpraing
ruResaptrablicsdh eGP Pt dpecifidation else&]&abigesrlnrthetMsus anpér no circum-
wi || be abandoned. I'n the event of an rmal rel ea

sipneescaiawedirperassshorlsiaatireppt i3 ?es reselqafion fater than
Af%s é’ﬁb@lﬁ?%@tngﬁ%{?hm@ dWBf e Q&?&Hwa@?elea?e tcausmg the

1S a eterm nes which cel
dimansed célb reﬂe”heetlomeéttempisdn thet case \whernihe 2 secatidsgelapses with-

ryles intr ed in ificatjon 45,

Qe msdhs B abromplsaTumne Bt L el PRk analbba abatuSaed.
cell to attenpt abnormal cell reselection |ater than

20 seconds after the detection within the M5 of the _
dhocondortiene3tmge Gaspaaification inthoduces a feld ‘RE2 fethscinfagmation

Sh R b e 25l DR EutitF SUBRE IS RShRBAEBs Wyidter ca
ebadthbihradatid amefed ke ONBRCEIl bFMEt. aUR IGIS receives this UMA
specification introduces a field "RE in

Cansehabamnrel desesiption Be)a LardatIry efmeas) in m@@%&aqg UBR

SR R P B O OSREobbr1) v s

fFatordVS recei ves this UMA Control Channel Descri pt| on
as a mandatory el enent in nmessage URR REG STER ACCEPT
fromthe UVA network controller (UNC) during UVA regis

gﬁ Hé{'%orl&‘ﬂatl on el ema% %ﬁﬁgtﬁ?@ a{ﬁﬂég&?ﬁgg lement

BBF ¢ scAbton m&t Mdes AREQNdAbgoltte Radio Rathienpy &airier Number)
Eh B85S QLS AR L e3P Bl Pk 58 EBeREb o e orma-
ﬁ@ﬁ eFé?ﬁ’erﬁ% W Ghdilldh ofthe 5ERMJ UVIA k8Il FiorifRRINhe BEIRAN. With-
out optional field Cell Description reporting of the serving UMA cell is not possible,
which means that GSM-to-UMA handover or GSM-to-UMA packet cell change or-
der (PCCO) is not possible.

The MS uses the (Source-RAT) measurement report procedure to “request” hand-
over to UMAN for voice call or signalling sessions. This procedure is initiated after
UMA RR has successfully registered with UNC.

However, problems occur when the MS in GSM dedicated mode is registered to
the UNC, i.e. URR is in URR-REGISTERED state, but the UNC does not provide
UMA Cell Description in URR REGISTER ACCEPT and the MS is losing GSM RR
connection due to radio link timeout. A GSM-to-UMA handover is out of question
because the serving UMA cell cannot be referred in measurement reporting. If call
re-establishment in GSM is not possible or fails, the MS shall loose the ongoing
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out optional field Cell Description reporting of the

serving UVA cell is not possible, which neans that
wGeSMet0o7dA handover or GSMt o- UVA packet cel | pcinanmes/000530

or der (PCCO is not possible. The MS uses the

(Sour ce- RAT) neasurenment repgort procedure to "request"

hand over to UMAN for voice call or signalling

sessions. This procedure is initiated after UMA RR has

_ ot :
G ORGPl e R g U, sugFRNEY Sy BEGR Aifment. the Ms

coalld hrepMNﬁpleirnmathQeLrs (.o addesRiiE STARFD meaﬁeWmQMMA cell in
rovi de UVA Ce [

he UNC dpes not | De iption in UR
t ﬁ@%?@@ﬁﬁé@ﬁ?'%%&%tﬂ%“%?@ "i‘%ﬁ]%gﬁ’&ﬁ/&ﬁ?ﬁn 6%%@'8?56%‘30””90'
tr?glheth}&grﬁgq:@ bidthcdii meout. A GSM to- UMA handover is

out of “question because the serving UVA cell cannot be
referred in measurement reporting. If call

6 SRaft PIGHTE ek Ooriysitge R BBRERL End RSB mitchegiape of the

mF@MﬁndJMSIGQidmtﬁHﬁﬁkﬂfé f8mafk GSlﬂsﬁéréhbéum‘@lltlrst tA]So MPthis case
could in principle initiate rove-in (T.e. access

torAIMAel il swt bierrgponed tenetwark imihe mumeehsaeport and hand-

S okt B RRTR BRE B S BB ahove propiem
al so occurs if the UVA ARFCN and BSI C mat ches one of

the ARFCN and BSI C conbi nati ons fromthe GSM nei ghbour
Itis alse pessiblg gt the GRHRAN @ls)esmé COMMN ] hamrio\rermﬁP%@O to

%’g‘%ﬁré%’“ H%,-P@Mék# hQ%bEg? nments report and

over fro i s not possible.
is al so possrble that the GERAN does not conmand

‘Pzﬁﬂgﬁro Severa U Stet e snpenan for RLCIMACE fagitiink &pnirol / Me-
dam B Saft bR aly il AP SRl e o
cgiohioe. dﬁaw@serawqiher cell is allowed and the MS is not in dedicated mode of
a CS connection, the MS aborts all Temporary Block Flows (TBFs) in progress
and return to packet idle mode. The MS performs an abnormal cell reselection (cf.
3GPP TS 45.008) and initiates establishment of an uplink TBF, using the proce-
dures on Common Control Channel (CCCH) or Packet Common Control Channel
(PCCCH) on the new cell. The MS will not reselect back to the original cell for a

predetermined time period if another suitable cell is available.

If the abnormal cell reselection is abandoned (cf. 3GPP TS 45.008), the MS re-
ports an RLC/MAC failure to upper layers. If the mobile station remains in the cell
where the abnormal release occurred, Discontinuous Reception (DRX) mode pro-
cedures are applied. Thus, packet switched (PS) data call fails and mobile shall
start new cell selection.
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cedure. |If access in another cell is allowed and the

M5 is not in dedicated node of a CS connection, the M
wahoostw7sabl Tenporary Bl ock Flows (TBFS) in pregraB®06/000530

and return to packet idle node. The MS perfornms an

abnormal cell reselection @c‘f 3GPP TS 45.008) and

initiates establishnment of an uplink TBF, using the

procedures on Common Control Channel (CCCH) or Packet

Common Cont r ol QMEQHEQMQW%FCH . The M5

will not resel ect | for a
predeterm ned tine period if another suitable cell is
g o Rt Fd\ﬁ’db la® improved method
it %bg{néé%lrg a(J bojef of MO ecgfoisg‘ve ﬁ” PIAVIS jah imp

L sYSiRO fati salir ie-eahlisfurentagieell resele lé’ He 1 %nafmahfe‘ease

byf ﬁ{é%'nﬁsofl whichecoiglectivh €aikiréd eap iy bralented eath UMA coverage is
é@a@r red, Discontinuous Reception (DRX) node pro

fes are appl i ed. Thus, packet switched (PS) data
call fails and rmbl | e shal | start new cell

Thci'gloﬁﬁﬁclt %Paﬁ%i' g:mghll%dl %'\gétéﬁ’ éi‘ﬁrgbﬁ é’ﬁé‘ %Eﬁ’foﬁ’@% @6hd1ect|on

ent I nvent
in reedatamawarlsmeﬁsmgratd@ast arfﬁsbgwm& RERWEHE aa@ ao%?tqond access

ndtRoRt, &id ﬁ{étﬁ&@cb l?f%ﬁﬁ@'stéﬁ gase, by means of which

connection farlure be prevented when UVA coverage
is avail able. This object is achieved by a method of

re- Qﬁét@bﬂm@blfémjr@ dt3 c8ldall@r FSSceaneetiin establistedids aaid first
net wor k Cg{‘%@ ing at least a first access network and

a setHigs Q€S net work, said method conprising the

steps of: detectingafailure of a CS call or PS

cQn %Yé %@f&%@r@rirég ffbr"f‘tosé‘él sfeicbﬁg a%‘é@@é eRESRGE Kiven:

chec ratlon 0 sal secon access
network is given; selectlng a new serving cell of

s3I OsSH866HYa HNESSEVIHY YOI & said dechritl hbaddsgetaRmetid on
re-establishnment via said second access network in re
e initiating connection re-establishment via said second access network in re-
sponse to the result of said checking step, if a failure has been detected in
said detecting step.

Furthermore, the above object is achieved by a terminal device for providing ac-
cess to a first access network and a second access network, said terminal device
comprising:

o detecting means for detecting a failure of a CS call or PS connection estab-
lished via said first access network;

¢ selecting means for selecting a new serving cell of said second access
network; and

» checking means for checking registration to said second access network;
and
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sponse to the result of said checking step, if a

failure has been detected in said detecting step.
wéundserstor e, the above object is achieved by &CT/IB2006/000530

term nal device for providing ac cess to a first

access network and a second® access network, said

term nal device conprising: detecting neans for

detecting a failure of a CS call or PS connection

ﬁé;ﬁ@é#%&%ﬁ@@&l I‘cﬁﬁélééjn‘;f for Stlgagccceﬁoéw ‘?{tlﬁﬂ F-est ’sﬂﬁ{érﬁ gia said
accessconedtaureks networkdheesponpentodhe oudputafseid dgtectmg means
regi Qfd s %@utt%f%@lodcﬁéac‘kﬂgfm@%ﬁ?s net wor k; and

si gnall ng control Initiating connection
re-establishnent via said second access network in
Acesinghe at mew loption ip providedstar 1 3e seppontiggreeseronanrrasse net-

wi Fh Arwrlsye aBlcr Brot e cespraro g o LANER: aveid con-

né@fo‘f‘ﬁbhure% i thé‘ﬂrs%"aﬁ:@é@sﬁ AetwWdrk C@@SQ%%JQ% Redifledaideess network
such UMAN, to avoid con nection failures in the

sddh as aa(&aukscsr @GPREbnetwask gvhen apyeriegsLfithe sgeerd aseesssnetwork

<80 3450 B SR PRI M D foncis

noh @It Thel trasis Il i 36 BROW thé MS e ubé rmbtmmess system cell
network is not allowed. The basic idea is to all ow

ag/B ql raseleghion randidateeitherdiede cali re-exfahlishanent or "4e'ts abnor-
Ha‘??&!e?g%}/viﬂghc%gﬁgé%%@%ﬁ '"ltﬂbeﬁ %‘d@e& Qofitlohn improves ; {Iser experience

-eés rel ease wt
el frebeder aneasl betvmavpmeetdmsmdetss mnetwmkswvtweuhe rsecond access

IR % QoIS a5 BesRrbRatiol SRR SRR P edug T feRettnat the
N@Myﬁ%@%&?&éﬂvﬂ%@éw& kldecBRd %'&eéése heﬂwkttﬁrdu@ﬁ thaGl re-

ose a serving cel he second
establisimant pmcledur& dareover |mplenn@éstltalb IOf §11$r§nlutlon does not

cause any changes to existing call re-establishment procedures of core networks.

" Furthermore, user experience with PS calls or connections can be improved if

rove-in to the new serving cell of the second access network could take prece-
dence over cell selection of the first access network after abnormal release and
cell reselection failure.

The initiation of re-establishment may comprise initiating a rove-in procedure to a
new serving cell of the second access network. This rove-in procedure may be
prioritized over cell selection of the first access network after abnormal release
and cell reselection failure.

Additionally, the first access network may comprise a wireless licensed access
network and the second access network may comprise a wireless unlicensed ac-
cess network. The call may be a packet switched call or connection. Then, the first
access network may comprise a GERAN and the second access network may
comprise a UMAN. Alternatively, the call may be a circuit switched call. Then, the
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procedure. Moreover, inplenmentation of this solution
does not cause any changes to existing cal

woeemgvabi shment procedures of core networks. PCT/IB2006/000530
Furt hernore, user experience with PS calls or
connections can be inprove&71f rove-in to the new
serving cell of the second access network coul d take
precedence over cell selection of the first access

HELES e AR e 898 Bkl S s nt

workmpay enmpriseiatUMANa rove-in procedure to a new
serving cell of the second access network. This
rove-in procedure may be prioritized over

Futhermarena eheckiag fsiek maydeeprovidadabior L@hﬁfﬂslee VH!ﬁ#B‘?rn@ﬁ second
aé sgmwafkdsl&ﬁidrtsfc%ﬂﬁieeééta@l&hfn%dtur e. Additionally,
e first access network nmay conprise a wireless
Ilcensed access network and the second access network
Tln@y'sowﬁp ma@ebe implesnenisd @ 3 cRMPEEETRIOGEAE PRRAYE CRMPTISINg

qcﬂeg e%tnﬁ ea'@é @qetogﬁ%@g@lggm? ié‘ ﬁ‘?etﬁé& 'stélifs \ﬁﬁ@ﬁ‘ %ﬁl@t computer

dévie t Tisis seppUte BROGESM rpebd\m*tknawbe(ﬂmtpbumd @n BJMQN]puter read-
Al ternatively, the call may be CIrCUIt s hed
ablg medimrear VigiapWEIl0aginNgRIOCRES r?(se a GSM
network and the second access net vvork rray conprise a

UMAN. Furthernore, a checking step nay be provided for
Fshﬁgké&‘»@bm@% m*oaﬁuc‘é%ﬁ@ar@aéméd PetheQidperdBROERNS.

ca re-establishment. The solution nmay be inplemented

as a conputer program product conprising code neans
adapted to prRIEE DRSCRIPVEONEDR AHE DEPSVMINGS run on

a conputer device. Thi's conputer program product may

be distributed on a conputer read able nediumor via
Trewresentiingeniicnoeiidw bendesdeabed hasedek.a embodinents Wl’fh refer-

AR PR AR B ov'CF e DRaw s

Fig. 1 shows a schematic signaling and processing diagram of a re-establishment
procedure of a circuit switched call, according to a first embodiment;

Fig. 2 shows a schematic block diagram of a terminal device according to the em-
bodiments; and

Fig. 3 shows a schematic signaling and processing diagram of a re-establishment
procedure of a packet switched call, according to a first embodiment.

DESCRIPTION OF PREFERRED EMBODIMENTS

In the following, embodiments of the present invention will be described in connec-
tion with a call re-establishment procedure in a combined UMA and GSM cover-
age area.

According to the embodiments, a new choice to recover from GSM radio link fail-
ure is introduced in cases where GSM call re-establishment and GSM-to-UMA
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The present invention will now be described based on a

enbodi nents with refer ence to the acconpanying
wonreswmgoi n which: Fig. 1 shows a schematic spgmaBio0g000530

and processing di agram of Fre- est abl i shnent procedure

of a circuit switched call,”according to a first

enbodi nent; Fig. 2 shows a schematic bl ock di agram of

a termnal device according to the em bodi nents; and

hdnidbveB asd AvSpEssisiBaITAasNctibgenl parbrard iPutdhesss Ihgs been al-
di agram of a re-establishnent procedure of a pack

Te@\%’ﬂ@ﬁ'é?ﬁr@éltq) the  JMARI Plge basig iflea 48t foéhe MS o also use
B oL gl st et PRl fetE g e B¥tetighment

crntana ana adfiltedoandvidVib sakpisteredsh &MAshnent procedure
in a conbined UMA and GSM cover age area. According to
t he enbodi nents, a new choice to recover from GSM

Tﬁé‘@b@ réJeQ{ébfll@hl‘ner ﬁie'as'ls 'hgwégéw ﬁggrés@rl&@é &S lM@ﬁﬁcﬁkﬁg{\ﬂetween

re-establ i shnment UMAhandover are
G@M, andILH\/IArsylsmnm&ySioems gtkerf mandﬂ\/llémoum beNBeldaas Weé as
read ed to
rherhRRh e HEMTS chf btk ERL R et BRagetiute
re-establishnment in the situation where call
re-establishnment criteria are fulfilled and the M5 is

The grepaseddrpaedme, cortie begxtendedsiot e Rpeligdalsoifareecoyering from

PAeEpta EherERELE I @phBliRY BRK PR R o 2B e

lswejtlpoasmter A, g5 MBS oBGld anitiate tovkesn ¢otite neWwsdNing UNA cell
re-establi shnent procedure. The prggosed pr.ocedur e

a@%mlf@ts@aé%%mqtl@n@@t%@hn@m andpefdVArdide instgaeof indicating

fanlﬁFé"} @fket data transfer failure when (abnormal) cell
ese ectl on to another GSMcell is not possible. Then,
the M5 could initiate rove-in to the new servi ng UVA

UERe OB tab e BiopeBhd: fhe RS R8s hanoS ok BITE UnaR uring cs
connection and avoid drop of the CS call even if the UMA cells in the area are not
supporting GSM-to-UMA handover. Any mobile manufacturer who implements
UMA benefit from the avoidance of CS call and PS call or connection drop-outs in
GSM-UMA border areas.

An implementation on the mobile side requires changes iﬁ 3GPP specification TS
44.018 to the extent that it needs to be specified that a MS supporting UMA may
initiate rove-in to the new serving UMA cell for call re-establishment purpose in
case GSM radio link timeout occurs. Furthermore, additional changes are required
in 3GPP specification TS 45.008 to allow for the MS to also utilize the UMA cell to
be chosen when determining which cell to use for the call re-establishment at-
tempt. To extend the invention to packet switched call cases, the change in TS
45.008 would concern serving UMA cell use with abnormal cell reselection proce-
dure.
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failure to CN. Using the proposed procedure, the M
can change from GSMto UMA during CS connection and
weaveamethotiiop of the CS call even if the UMA cel PETiiB20b61@00530
area are not supporting GSMto- UVA handover. Any
nmobi | e manufacturer who inplenents UVA benefit from
the avoi dance of CS call and PS call or connection
drop-outs in GSM UVMA border areas. An inplenentation
Adthéhgretebed Wa?l sfempsthénasion RanBeSe tnad®aMew rove-in condition.
specification TS 44.01 8 to the extent that it needs
Thig cpeldshredpne @g follws:a MS supporting UMA may initiate
rove-in to the new serving UMA cell for call
re-establishment purpose in case GSMradio |link
Ohigmsririg ObAAICSverByetamer wher in GRRS il\mmmadeaﬂgeMSaalways obeys
required in 3GPP, specification TS 008. to al l,ow
torthe GIERAN BPoriGl 51 £ 4058 HEL ERRCUIBINS FVapiD RISGSRH S pIBRs own.
W T TR e, A M ey Hnd® (R30I an access moint (AP)
demeriding sniusehprbfesnices ameisservice pcrhwdgeccbmﬂgmaﬂ@’\ dﬁ&lowmg
concer Vi n cell. use wt cell
PR seren hbiRand it Graist el bl FRIARRR.
i npl enentation could be to add a new rove-in
condition. This could be done as follows: On entering

Adnitionalie wa\gia\mmymﬁEemuae@mtmaM@@stamléhW@népmﬁfsiufe in

R s H B At b BBy e
cé‘ﬁ%@lﬁﬂ regi%&ah@n ;1 Mﬁ@ﬁ’&hb@ tb UMAanode Wemhetsetwfﬁﬁ RR entity
lsdéjﬁen mgwcl)n user preferences and servi ce provi de

AR MVARR repodsiheyapmaRriaiswsianynformation resaiyed follow-
mg@&c'c@é&u( !%‘gjosﬂa[ﬂ%'i'\' %nghé Rehig (EM%FN toAfd! NA éhré’ GSM-RR is

ove- cause € to a re-esta
thenadetdctied frOrrGEBAERR SmE. for GPRS due to abnorrral
rel ease with resel ection. Follow ng suc cessful
registration, the M5 swtches to UVA node wherein the

Sifeet BURERIREY frbh the G-I/ n&'\é%r\?ﬁlgvdbg@ﬂa%letr@eche GSM-RR does

appropriate systeminformation re
not inform the MM layer about any cell re-selection and/or change of system in-

formation of the current camping cell. Also, any detection of a newly found GSM
PLMN will not trigger NAS to change selected PLMN. MM considers the UMA cell
as the current serving cell. The GSM RR does not act on any received paging re-
quest message.

In particular, a new algorithm or an extension to the existing algorithm could be
used by the MS to determine which cell to use for the call re-establishment at-
tempt. When a radio link failure is detected by the MS, it performs a local end re-
lease on all signalling links. Then, the MS deactivates all dedicated channels. If
the mobile station is supporting UMA and is registered to a UNC which supports
call re-establishment, the MS may initiate rove-in to UMA and indicate GSM con-
nection failure to the MM sublayer after entering to UMA mode. CN may then pro-
ceed with the specified call re-establishment activities..
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i ng successful registration fromthe serving UNC, to
the NAS | ayers. GSMRR is then detached fromthe
wOBR®AP7818i nce it is detached fromthe NAS andpowiB2006/000530

serving upper |ayers, the RR does not informthe
MM | ayer about any cell ré-Setection and/ or change of
systemin formation of the current canping cell. Also,

any detection of a newy found GSM PLMN wi || not
Al MS gaF?Mﬁgtiﬁte@Jvmmgsmtregﬁ@ﬁ RANN. (otr¥r ¢loas meARﬁmtalye:hoose a

UMA ce as the current serving cell. The GSM RR does

cellef anotheiagin aeeassi nadwopatRAW) if éhejgek of thesathge RAMis suitable
o REA b AR L8R B0 G, HEEh Aol Rinay nowever

neteiecaliowed thattdmeehlcell of agetHep RAM &efarkl call re-establishment in
re-establishnent at tenpt. Wien a radio link failure

GERANhashegnAPandengd, it perforns a local end re
| ease on all signalling Iinks. Then, the M

deactivates all dedjcated channels. |If the nobile )
Indhgravent pga% ApPerTAIgIaa0R WiffyCe! r@%&%mr%r&wgna tQREPP speci-
. .I o
TS AR, SRl 54 AR IR sty MR GBI can e
tehaptedr Ehem if the NB! supdposipdd MAS aret iseegisténed tbdh&MMADH&.may

StRE-BUEab1s Diaciy S880ng Unta <3 8 Ritasig S35 cay s not found ac-
cordirRf toRE klgrithiishs piciRid IRAPS a5(ceigher than UMA) may

choose a cell of another radio access network (RAN) if
the cell of the other RAN is suitable and call

In kB YRS eRbRe vE e R ok Pt sy Sfsh B g may per-
fopel dellabselretibe aldy dtREPSEstER th reCoRStfadhitid BBAbIAI release
GERAN has been abandoned. In the event of an abnor mal

enEWHaEdwi t h cel | resel ection according to 3GPP speci
fication TS 44.060, an abnormal cell reselection based
on BA(GPRS) can be at tenpted. Then, if the M5
insthpfolldwsingMepedific esampisstfaresstaislishineeritididbeddresdiyr CS and PS

t -in.to th i U 1 if
c%[ﬁa%rgd%\ée' I é%gpnm%ect%wwiﬁlg%%%@e%vec first and second embodi-

ments.

Fig. 1 shows a schematic signaling and processing diagram for re-establishment
of a CS call, according to the first preferred embodiment and based on the above
3GPP specifications.

In step S1, URR finds a BTAWLAN base station and joins to it. After UMA registra-
tion procedure between URR and UMA Network Controller (UNC),reporting the
UMA cell to (Base Station Subsystem) BSS is not possible due to the fact that the
UMA cell ARFCN and BSIC are not available. The MS may have reported the
serving UMA cell to the BSS but the BSS has not commanded handover to UMAN.

The URR indicates in step S2 to RR whether the UMA cell supports call re-
establishment.
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cording to the algorithns specified in TS 45.008. In

case the MS supports access to other RAN or ot her
weysismarsibhe M5 may per formcell resel ecti on aC$aB1006/000530

ot her systemto recover frag ﬁ”he abnormal rel ease

encountered. In the fol | o' g, specific exanples of

re-establishnent procedures for CS and PS calls are

described in connection with the respective first and

AFERQIRR reflReditioREiHeSGSM BR dorffe@tidnas goftgdifait due to radio link
signaling and processing diagramfor re-establishnment

tinagou ( 61@!00513) angot evgringdreeedure teithe UNANris initiated because the

sq‘?ﬁng eﬂﬁgelﬂ%%ﬁ%lgﬁg\ %Ilg%ﬁs%%ﬂﬁ% aéﬁ; F(g e§4f *l'?l@fa RiSbecomes

ma'actiV@SarhdJURR eAtdreto URR-IBDEsstate. tri sﬂ&prﬁﬁd\wu:amad B€ apeinformed
URR and UMA Net work Cont oI | er UNC ]\@ré%ﬁ)i?rti ng .t he

ahgyh G2V cansechar &ikre,: 3nshCE | igteggrall re-
Ty e

messages dévihte ehd netvarkehBIENBuif theéJI\RSS amistheoMSC (Mobnle

SERRBE e IR NS G et Frecsperiel batps 6. Tt fhe re-
edtSSRSHAR MSBABES: édslip feﬁﬁer I@S‘(ﬁ@\ﬂé&l@ﬁwﬁbﬂﬂg@ﬁt@ﬁ while the

connection is going to fail due to radio |link tinmeout
URR piots3) is justiuaed es @ rangimissisunediador that pvspeses After URR

o AP BBl eT G sV o B R e accep-
tahﬂ@@é ln‘dﬁ:aa@@ t&JNRA e ERIPSS T OT héBaftel, D RRaheinnkhastivelliohIs agreed
MM and CC are informed about GSM connection failure,

anchthedeSalldasesmedin piert$&t es cal | reestabl i shnent
t hrough the UMAN. After a CM RE- ESTABLI SHVENT REQUEST
nmessage is sent to the network, the UNC of the UMAN

Fignd shioevsNbEciiddabtic blo%Mdn@sﬁriaﬂgo@Itérmmabdemdsm éMnobile phone, in
ne Evvor k are connected

dhaproresasheall v@qu@gph S eretljﬁnptdpqqi@l mrpw&oﬁq the preferred
ermBblPReRE iCRAbBMent¥d $i§nkI%y data is transmitted and received by a

transceiver unit 22 which is controlled by a signaling control unit 28 so as to

[7s]

transmit signaling messages, e.g. URR messages, generated by a message gen-
eration function or unit 26. This message generating unit 26 also generates URR
REQUEST message to be transmitted to the UMAN. Furthermore, a failure detec-
tion function or unit 24 is provided which detects a GSM RR connection failure
situation e.g. based on a radio link timeout. In response to the detection of the fail-
ure situation, the failure detection unit 24 controls the signaling control unit 28 to
initiate a rove-in procedure if the serving UMA cell supports call re-establishment.
If call-re-establishment is allowed by CC, it is initiated by MM and the URR
REQUEST message is transmitted to the UMA network via the transceiver 22.
Fig. 3 shows another schematic signaling and processing diagram for re-
establishment of a PS call or connection, according to the second preferred em-
bodiment and based on the above 3GPP specifications.
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URR protocol is just used as a transm ssion nedia for

t hat purpose. After URR uplink and downlink direct
wonersgbesis have been acknow edged, CM service RCTAR2006/000530

tance is indicated to MMin step S7. Thereafter, URR

channel activation is agree1c? and the CS call is

resuned in step S8. Fig. 2 shows a schematic bl ock

di agram of a termi nal device, e.g. nobile phone, in

InWeE Bt ummmﬁag%mwhjr&s@sgtaﬁm Soimenb iff UMA iregisiration pro-

according to the preferred embodi ments is i mpl enent ed.

cegiug@ @etm@emw iasd tUMAMetwasy Candrollee €INEd isoperformed in step S2.

T FRFS el T et BRRE bRl Bl sl e
eftalflisHdrEhtnessages, generated by a nessage generation

function or unit 26. This nessage generating unit 26
aI so generates URR REQUEST nessage to be transmtted

ORR %atﬁl:ﬁ; bgﬁﬁéma?a tl%n% gli%ﬁgﬁﬁ%gﬁeb 'S8, Reperting the

unc I on ~or I'S provi ects’a
Uls/l@nu@lttd (Baskabiatior KibsysicnmBeSds nbhpeskible in Steplidadue to the

fog o e B HA o AR G APk S P ERV DI £ oo LA ool

ARRENHAS @SI@Qar‘é%‘il%leu flirha '\)ﬁﬁabﬁ’eh MdtitRé S nﬁé&)’ﬁa\iepreported the

procedure 1f the serving supports cal

sergingst A celhieethe B$S bcdathe B&Sdmamntt edmmanded F%@C@V\deMAN
by CC, it is initiated by MM and t he URR REQUEST
nmessage is transmtted to the UVA network via the

ln@t@ﬂ%ﬂ%ﬁ@fan% dEte@tion lﬁh%oﬂh@tmsrreéééﬁﬁaé tifat uplink packet
nal i ng and processing di agram for reestablishnent

daiﬁ%é?rB@rcfallﬁi Ypreyenda stem S6anrermah ielease withseldagelection ac-

oG AR B, “%ié’%ﬁ%eﬁﬁﬁégg PENRAIR optrp! urit 26

inf{ladés amoveé-in pﬁbdwuré to ﬂHMﬂUMﬂN stepas T pand URR edyomies the active
bet ween URR a Net work Control | e

Rpepitdy- mEinall, mtﬁr@ﬁ e B Sutgta; transien 'égéaswﬂ@fiébroyghttae UMAN.
RRwhet her the UMVA cell supports call reestablishnent.
After URR registration, packet data transfer is
Insstmmlriam q Birﬂfmaﬁ@evxdaéquw m'ehigod berdb¥tabbshing @ ¢dllasreconnection
ste ossible in Ste

gfzﬁenet\%%?l% \t/omp smg a Ieast a Fnrs? access network ang a4sgc%%d access
network has been described, wherein a failure of a call or connection established
via the first access network is detected at the terminal device and call or connec-
tion re-establishment is initiated via the second access network in response to the
result of checking registration to the second access network, if a failure has been
detected. Thereby, a new option is provided to avoid connection failures when
coverage to another access network is available, especially where call re-

establishment via the first access network is not allowed.

It is noted that the functions or units of the terminal device 20 as shown in Fig. 2
may be implemented as software routines which are configured to run a computer
device or processor device provided in the terminal device 20. As an alternative,
the units or function as indicated by the blocks of Fig. 2 may be implemented as
discrete hardware circuits.



fact that the UVA cell ARFCN and BSIC are not

avai l able. Even if the UVA cell ARFCN and BSIC are
weavaicliatdie, it may happen that the MS nay havePrPcepprobecho530

the serving UVA cell to the BSS but the BSS has not

conmanded PCCO to UMAN. Iﬁ"gibp S5, the failure

detection unit 24 of the MS recogni zes that uplink

packet data transfer fails. Mdrreover, in step S6

A%, it & Rasendletiithaine FresehEiplentivris mRrestigtdddto the

3

TS 45.008 also fails. In response thereto, the _
abmivgrembedinenitand canbe imglemgntedireany tergyaali ggvice or other wire-

o EoFilaoafil ¥5incS B APa ¥k ERESHERLARANGS drlfe-

estaBIHNgEnt] FFoESSUEE partieuilan, drieintdviMirkihg betwaer yelldar net-
term nal device and net hod of ne-establlshlgg a cal
wek(iikany aharaceessystamsRasidRoMA sNAJVRRN igdatended to be
[ e .
cosi8) JABRERBL BN of Aol BFABA.AFCR8 LRRLARY Bobifing on he
cellatmrericess nesiedl resdwtablishing the dalinda tee cabcensedvandess setwork

detected_at the termnal device and call or connec
affaTgRuTG. Z66AMbatmERts ey hie VAne tydhesgopg e attached
cldfrsess network in response to the result of checking
registration to the second access network, if a
failure has been detected. Thereby, a new option is
provided to avoid connection failures when coverage to
anot her access network is avail able, especially where
call reestablishnent via the first access network is
not allowed. It is noted that the functions or units
of the termnal device 20 as shown in Fig. 2 may be
i mpl emented as software routines which are configured
to run a conputer device or processor device provided
in the termnal device 20. As an alternative, the
units or function as indicated by the blocks of Fig. 2
may be inplenented as discrete hardware
circuits.Furthernore, it is to be noted that the
present invention is not restricted to the above
enbodi nent and can be inplenented in any term na
device or other wire | ess comunication device
connected to a network supporting a cal
reest abl i shnment
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procedure. In particular, any interworking between
cel lular net work”) and any other access systens

woasiethess1MA and WLAN i s i ntended to be cover edCT/IB2006/000530

Mor eover, any kind of access procedure coul d be used
dependi ng on the cellular access network
re-establishing the call via thg_unlicensed access
network after failure. The enbodi nents may thus vary
wi thin the scope of the atQﬁ§Qﬁg claimsClains 1. A

met hod of re-establishing a MRuit switched call or a
packet swi tched con nection in a data network

.CONRI SihBg d?tre-le%t?asdlisai_nfgiséa ?Ecﬂ%%ﬁgﬁw&%%éka %g\‘é%(ﬁteswitched con-

second access networ I conpr 1 si
st epRction: ing datenatworgcempasingrad least sdirgt asgessi Retwork and a

SW $&dpfd actidss Hetwaid sARCInBIhVEdAPRSIing PR SRIpsBT:
established via said first access network; b) checking

whet her registration to said second access network is
gi van; cleteetingtifajure ofesid eirsuingwitetdd odll sesald packetdswitched

- cat abfpsdnr Srablene i SR R0RES ek

response to the result of said checking step, if a

faibyre pRsc Wh@ﬁ*é‘f%@%ﬂ?ﬂoﬁ%Qaﬂeé&%hg”cﬂ:céﬁﬂet@erkﬁs given;

nmet hod accordinhg to cla wherein said i1nitrating
step conprises the step of initiating a rove-in

progedur gelketify B SENIMtPcaIPb saidl s8abil aeeasIn@wariesend
network. 3. A nethod according to claim2, wherein

said rove-in procedure is prioritized over cell
sel @t i oimit@tingadahrectisn reestxdishmenbvia sHid secathacoeds network

rel ease f'ﬁnn%s%fuée 'Ec?g'@ r%“sgit%?mﬁgﬁii éﬂgc?(inggsteé el fGre has been
according to clarm 2 or 3, érein sard rove-in
pr ocedurge’i®t%lﬁls$ﬁ1d deteativg$terl | re-establ i shnent

procedure in GERAN or due to abnor nmal

A method according to claim 1, wherein said initiating step comprises the
step of initiating a rove-in procedure to a new serving cell of said second ac-
cess network.

A method according to claim 2, wherein said rove-in procedure is prioritized
over cell selection of said first access network after abnormal release and
cell reselection failure.

A method according to claim 2 or 3, wherein said rove-in procedure is
caused due to a call re-establishment procedure in GERAN or due to ab-
normal release with reselection in GPRS.

A method according to any one of the preceding claims, wherein said first
access network comprises a wireless licensed access network and said sec-
ond access network comprises a wireless unlicensed access network.

A method according to any one of the preceding claims, wherein said call is
a packet switched call or connection.

A method according to claim 6, wherein said first access network comprises
a GERAN and said second access network comprises a UMAN.
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rel ease wth reselection in GPRS. 5. A nethod

according to any one of the preceding clains, wherein
weabw/brgiet access network conprises a w rel es®CT/IB2006/000530

i censed access network and said sec ond access

network conprises a wreless yplicensed access

network. 6. A nmethod accordi hg”to any one of the

precedi ng clainms, wherein said call is a packet
g3 A‘?ﬂ%ﬁao‘&%éco?&in@?& gﬁ?.to'ngrbf clainfs T8 ?o\ﬁhgr‘é‘?ﬁ S4idGiti8 a circuit

clalme, wherein sai iI'TstTaccess network conprises a

CERaWitetirtl eall.d second access network conprises a

UMAN. 8. A nethod according to any one of clains 1 to

5, wherein said call js circujt switched call, 9, A .
9 ret ASREREAWORYNG 4o slaling avherpiy e11 fissliagcess selvprkcamprises

net WG NMCtRoHS 8Ad 8aldSé durlvaidess mMétwaikce it isut ACNGAN.

network conprises a UMAN. 10. A nmethod according to

any one of the preceding clains, further conprising.
18.heAshethodf acdoedik{ hg anlienecst tbeipdecattiog diaéros ehsther comprising

net W 1B IRAEE RN Hloth P edia kST BRbesd hotfiek BUBHLAL call re-

program product conprising code neans adapted to

pr ogisieblisitieest eps of any one of method clainms 1 to 10

when run on a conputer device. 12. A term nal device

or providing access to a first.L access network a a
1 e AR BieE BOaar RIRUCEeBPRENGCRAE TBBSNS 8UfRigH To Produce
confife stepsg of ahy deleasttirhatodeidimns( 24 10 avhetetugcén agomputer de-
fai I}l@re of a circuit switched call or a packet

SW Ked connection established via said first access
net wor k; b) checki ng means (28) for checking

12.e|9§AStEF|ﬂHa‘P Bebi@e?@é@ro?%ﬁﬁigfé&é%sa ARL WREKss Rdtwork apfj a sec-

sel ect1 ng neans ] el ecting a new serving ce
of 8BA@cEBeDABtWRIK SR Aetipakdeier| (20) comapriging:g
control nmeans (28) for initiating connection

re gft abldle?e%rtrﬁgtmeans (24) for detecting a failure of a circuit switched call or
a packet switched connection established via said first access net-

work;

b) checking means (28) for checking registration to said second access
network;

c) selecting means (28) for selecting a new serving cell of said second
access network; and

d) signaling control means (28) for initiating connection re-establishment
via said second access network in response to the output of said de-
tecting means (24) and the result of said checking means (28).

13. A terminal device according to claim 12, wherein said signaling control
means (28) are configured to initiate a rove-in procedure to a new serving
cell of said second access network.

14. A terminal device according to claim 13, wherein said signaling control
means (28) are configured to prioritize said rove-in procedure over cell selec-
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via said second access network in response to the

output of said de tecting neans (24) and the result of
weaiw/oaeki ng means (28). 13. A term nal devi eT/IB2006/000530

according to claim 12, wherein said signaling control

means (28) are configured to ipitiate a rove-in

procedure to a new serving cell® -of said second access

network. 14. A term nal device according to claim 13,

Whetﬁc?ﬁ B § %H Gt feaks ?\gtvﬁ&ﬂte{f%r a'iS%%Pﬁla Rad Snd cell reselection

configured to priorrtrze saird rove-in procedure ov

celfailged ection of said first access network after

abnornmal release and cell reselection fai I ure 15. A

term nal devi ce according to an ne . of ainsg 12 to .. .
1514, AdRERIERhAQWHPR 2PPPISING TR OR CRBRINE S ol o igrei said firs

wi f@d:cﬁ%% HetwONSESMPASES & WIRIIYEY licahzddsRicdss @etmotk and said sec-

ot b pocags haEak R ad A SR Dl R SRR

claims 12 to 15, wherein said call is a packet
1@{;1 \(’:V'C%{tgﬁﬂm%?hévn?é a%%@ﬂ?%oogrg éﬁesa gfgfa?rhrg‘ g?aﬂgcﬁ\g‘s(ﬂéﬁe%m said call

netmpa@kﬁwl@é@d&a@mmnaﬂ@h@"a. d second access
network conprises a UMVAN. 18 A term nal device

accordin one of cI 2 i n_sai
18al A (Pl i G6Y ACSaATHRIGENT 15, 1herolmsalh 1sL POGSAR Rework
accomfﬁﬁ a GERAN 48d sullleseiomdsaiodss inetworkasessrises a UMAN.
network conprises a GSM network and sai'd second access
network conprises a UMAN. 20. A term nal device
1&ccArtdiminal deving agnerdifg to anyreng 2f clrirms, 12deet®iwheraingsaid call

si Oign@birBGit SRRLKSY capans (28) are configured to check
whet

ether sard second ac cess network supports call
re-establishnent.

19. A terminal device according to claim 18, wherein said first access network

comprises a GSM network and said second access network comprises a
UMAN.

20. A terminal device according to any one of claims 12 to 19, wherein said sig-
naling control means (28) are configured to check whether said second ac-
cess network supports call re-establishment.



