ENHANCEMENT OF DUAL TRANSFER MODE WHEN CHt CUl T

SW TCHED RESOURCES ARE RELEASED Field of the Invention
wab@sprasent i nvention relates to wreless PCT/IB2004/004043

conmuni cation, and nore particularly to packet

switching and circuit switching for wirel essly

communi cating with a nobile term nal. Background of

the Invention The first d obal System for Mbile (GSM
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sthat the Circuit Switched (CS) bearer services were
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a pysator tnstnvesionl her ef ore the new Packet Sw tched
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is.,a cket. rradi o net wor k L1izing the GSM network, . .
andb B! Shisbth Srd SR riing P B BRSARnk with a mobile
10l I a&sih@si on by neans of GPRS protocol |ayers on the

air interface between a nobile station (hereinafter
also called a nobile termnal) and a GPRS network. A

GP {(miul ationt M5) can operate in one of three
oG- ERBRT88 descri bed in 3GPP TS 23. 060,
" Ser Vi certdest GRIbaPSystéth IGEMdbile @@SM&%nﬁmﬂﬁ&ﬁoﬁhﬁtworks were

three nodes are Cl ass-A Mbde, O ass-B Mde, and

a alssigwdvion yoicasepiersigthenthan dolata sermiogs.d &Viksn the use of GSM data

oper.at. i e. ' ttached. t.0. hoth. GPR S .
155 Reficaiacktyie Kot Bedliter Rl i B Gl S fnetiics BRarer services

COlvie6 RBNWEll-bRitdd R cdft@intisis dYapplidaibM widddebursty nature. Therefore

(hereinafter also called dual node). The nobil e user

i n thy Bes Packeb Switched (AN} datatsgnsmissianesevace GPRS (Grenetad Packet Radio

t i.Ces: Si L or l e havi a T
o BREARR b R Sendet, PERAG BN BuBaswork wning
at th'GSHRAEWOrTEandAGERS @hdeavbirstth @pfindesdath paitet @insmission by
operation, the M5 is attached to both GPRS and ot her

20Gswnesas of GRS prgtocohlayars ondhe ainlipterfpes batweema nybile station
op HFAne it SR o OGR Gt tpl AR N 0 e
GSM net 0 GPRY mbbie station (MS) can operate in one of three modes of operation, as
described in 3GPP TS 23.060, “Service description; Stage 2,” Section 5.4.5. The
three modes are Class-A Mode, Class-B Mode, and Class-C Mode. According to the
25  Class-A mode of operation, the MS is attached to both GPRS as well as other GSM

services, and therefore Class-A Mode corresponds to Dual Transfer Mode (DTM)
Mode (hereinafter also called dual mode). The mobile user in Class-A Mode can make
and/or receive calls on the two services simultaneously, for example having a normal
GSM voice call and receiving GPRS data packets at the same time. According to the

30 Class B mode of operation, the MS is attached to both GPRS and other GSM services,
but the MS can only operate one set of services at a time. According to the Class C
mode of operation, the MS can only be attached either to the GSM network or the
GPRS network; the selection is done manually and there are no simultaneous

operations.
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20 doead Babsequsiily thié étanaél is deldhseat ed connections, such as
Short Message Service (SMS) or MM Location

In FIG. 2, the difference between the “release” and the subsequent “channel
release” is as follows. The “RELEASE” message is a GSM Call Control protocol
message, which merely releases the circuit-switched call at the Call Control level. Note
that this message exchange (RELEASE, RELEASE COMPLETE) does not occur with

25  all dedicated connections, such as Short Message Service (SMS) or MM Location
Update. Regarding the 'CHANNEL RELEASE' message in FIG. 2, that is a GSM
Radio Resource protocol message which indicates that the Radio Resource (i.e.
channel) is being released, after which the MS returns to (packet) idle mode according
to FIG. 2. Thus, the two 'release’ messages belong to different protocol entities. In

30  FIG 2, the MS initiates the disconnect of the CS connection, and the MS then transfers



Updat e. Regardi ng the ' CHANNEL RELEASElnessage in FI G
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idle rmde according to FIG 2. Thus, the two 'rel ease’
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TC * Srhe 3 i ARk %1)(& Ro.! %79 83561% td %‘ﬁ?&ﬂn‘ﬁ&l}g 1.8 Rconds. The

esta
reason for quoting the TC value in the context of the present invention is to establish

the significant delay experienced from the SYSTEM INFORMATION RECEPTION on

25 the BCCH, in case the CS connection needs to be released before packet access is again

possible for the MS (as is specified now according to the prior art).

If the network supports the PACKET SI STATUS message, the MS may
perform packet access, and enter packet transfer mode, as soon as the SI3, SI13 and, if
present, SI1 messages have been received.

30 The main problem with these prior art techniques is that the MS is not allowed

to immediately enter the packet transfer mode 216 until it has performed various steps.
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the significant delay experienced fromthe SYSTEM
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mobi |l e t erm nal and systemfor use in a wrel ess

covmaRlectartransitiopdramn dual tsanssr mede, dmwhigha packeleywifchgdl connection
to aﬂ cﬁ%f? stfﬁ%ﬁerdad&f]h%étfgﬂ aj‘é Qgpdebgéiﬁ%rhg{ Qﬂﬁék%[ FHR&& mbée in which

whi C a pac connect Crrcul

15 S Wiphciteedare arumeferiedn Theanobikectetmipal #efor receivingnabtiimtm system
transfer nmode in which_ packets are transferred. The
noamﬁomf&wq?sﬁsanswrw qr@db? {Hangjtion i mmgm@rﬁd manner, instead of

i nf,g g{%e Ch?éﬁﬁlﬁls amstlﬂfoﬂ%{ g‘ﬁrgfdcta%tqg $he #n‘agllé {erfifhal on a

o

uni nt erru manner, i nste an rnterru

nemegilar Basiss or i senms ceded By tlfeqadlmtsn”enhmd hﬁ bmblTlﬁs minimum
term nal, on a regul ar basis is sent as needed
t h&YSiemiinformation fsthen empplgyedsby ﬁrﬁ @omlwemakwmﬁtmn from the dual

20! "EQLIRE LA 't<§ tﬁe*kﬁa@kﬁ ?E’noﬁ%é n‘.iﬁfe u’ﬂ.. uu e "R lfn?ess the
transition rom rans ’f"he pac
t r ainfreum spstemi mfotinetmmmnnwmpleﬁeem whmhease the Inaasnbfn ¢rom dual

m ni nu minfornation is inconpleteg, in which
caéémﬁ gn%adgﬁ%aclflqlqyﬁ ddn gpn?rgmpted magger The present invention further

includes a computer readable medium encoded with a software data structure sufficient

for performing the present method.

25 This invention has the advantage that the MS can maintain PS resources and
gain better quality of service for a packet application. Gaps in PS service are
minimized, especially if the MS has not changed location area during the CS
connection. This invention thus allows an RR operation mode to be changed directly
from dual transfer mode to the packet transfer mode without the release of packet

30 resources after the release of an RR connection.

According to an embodiment of the present invention, a minimum system

information (SI) or packet system information (PSI) is sent to the mobile station by
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transfer node is achieved in an interrupted manner.
The present invention further includes a conputer
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sufficient for perfornmng the present nethod. This
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circuii.-swtched channel is released. Thus, the nobilTe
Pl 12
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ket nsf er de wi t hout .
navi ng TEeres J2BHC dedrRTOR 1t Ay SoaER kO according to the
r e@derasts. Brief Description of the Drawings Figure 1
ile termpnal transitions from dual

) b !
ts Pg\r/:if 2‘? ygﬂ%d@%féﬁ%@&i??@sm@ntfmn graldransfer mddegopackt transfer mode

' et f£rom dual node to packet node
d&tc@bﬂd&éi&%&?ﬁégé%r%ér}mgﬁt. Figure 3 details the

i tFFi ' Ichart afia i ¢
transi tFigaref4 ism fomilc flﬁsfthciiﬂrﬁtggtciﬁ%%)gﬁigi? gnl}fraéecﬂﬁ;éfﬂgéfathe present

nQ cording to the present _

fll%\%n?lﬁ’ﬁrt of a nethod according to agl en‘Eog! ment mof)f

the pr ' MORiA ol a Cc Lagr ar

2 robi | eot e o ol Baeranbbf £ gRplS it secaryfds fspresent
Ddeygotien. Descri ption of the Invention The present

i nvention describes a way to enhance the transition
bet ween two

Detailed Description of the Invention

The present invention describes a way to enhance the transition between two
main situations: dual transfer mode, and packet transfer .mode. Regarding action while
in dual transfer mode, as mentioned previously, the MS obtains a certain set of system
information depending on whether a packet control channel is supported or not by the
network, in order to continue without a service gap in the packet transfer mode, after
an RR connection is released. FIG 3 depicts the enhanced transition from dual mode
due to an RR connection release. |

While in dual transfer mode the MS 202 may receive PSI messages on the
packet associated control channel or PACCH (PBCCH exists on the cell). In 3GPP TS
44.060, “Radio Link Control/Medium Access Control (RLC/MAC) protocol,” it is
specified that the MS shall check every 30 seconds whether the system information has
been changed. This can also be a reasonable way for the MS to check for PSI messages
received on the PACCH when in dual transfer mode. This means that the MS cannot

use PSI messages received more than 30 seconds ago. Another potentjal drawback is
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mai n situations: dual transfer node, and packet

transfer node. Regarding action while in dual transfer
wOorp@e/07€38 ment i oned previously, the MS obtai nSPEI/IB2004/004043

certain set of systeminformation dependi ng on whet her

a packet control channel is supported or not by the

network, in order to continue without a service gap in

t hehapaldoatiset PSIneéssagesmae distritiugion samesf¥ges (inteaded for allsmobiles), the

rel eased. FIG 3 depicts, t enhance r ition fro
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5 GRBRBH OF PyAoL FECel{RIDI e AT AL Wit RESecHaRS. th g station 204 may
eveEd teﬁg gﬁaﬂﬁatmesek’&% rblRSsiRy B’ tRbeIcERt TRE bARSstation would

been chianged. This can also be a reasonable way for
t hdnivB to semhthikinfonmakiSh beemsea thesnetworki hag chob necetved RAGCkhowledgment

o RSBy REBRE it Bl
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nmessages” are di stribution nessages (intended for all
10 o lshamge]s, are iseppratedp thencaratworkcway send R4 and hecongstantsset of PSI2

recei ved the PSI ssage via the RLC/ ol Ling

e HESTHE YRR A MY Rt A0 aL Bl o (LAPGHet o} ghannels are not
negasbrENth&™ nBiwrRRidydend SI3TISIF3 BE,OF pieBemtOBI1 messages when the
received by the M5 202 °within 30 seconds, the base

st 3P dminbe dnalytransfes ragdet dm eitheneased the intewetfis teprovide the MS with the
rel easin

the CS.respurces. The base.station woul
GRS Y ISP RRRSH Retruhy DAt nR Fos o B dyalgranster mode
15N0%o beARt HaAkfémag&know edgment fromthe M5 confirm ng
that "the M5 has all of the m nimumsysteminformation

necessardy nétgrork lean seridrihesermgssages by asmigtda BACKET SERVING CELL

Do AT Adessfih it Raphes PR ret Shat-BLARRERT B ACRES. The MS can use
conspACRMT @581 OF AT@B%né@%{e:ttﬂQﬁdiM@ e ghackMowi&dgewhith messages it

dual transfer node. If pa control "channel s "are not
s upwes recetved iverreetln e Thisraxchange of aigndps paiseated il FIG 3 with dotted

P! 5550t PP AP ALCELERSe bl T Ffbesc aows e aoe

Pr Q¥ bétusd e WES Will fhot AGedforresaive ﬁwﬁtaqmdsﬁgeoﬁrmtaaeqnate PSI message
necessary to make the transition fromdual transfer

o deastreceieaskiat therlMfsf er node.

The network will send the needed system information before the release of an
RR channel. The CHANNEL RELEASE message is sent after the MS acknowledges
25  that it has received correctly all needed system information. The PACKET (P)SI

STATUS message can be used to acknowledge the receipt of system information.
Currently in the PACKET SI STATUS message the MS can indicate that it has received
SI1 and SI3 messages from the required set to make packet access (i.e., the MS cannot
indicate the receipt of the SI13 message). When packet control channels are supported

30 and the PACKET PSI STATUS message is used, the MS can indicate that it has
received a consistent set of PSI2 messages within the required set to make the

uninterrupted transition to the packet transfer mode (i.e. the MS cannot indicate the
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A network can send these nessages by using a PACKET

SERVI NG CELL DATA nessage on the Packet Associ ated
w@vsnoii3gChannel (PACCH). The M5 can use a PAQKEITIR2M)48104043

STATUS nessage to indicate (e.g. acknow edge) which

messages it has received correctly. This exchange of

signal is presented in FIG 3 with dotted arrows before

t hdeegiphalithe REllanstsage)s Brgausethe M eanvindicateeither Slig nor PSI1
. u?ﬂ&%%tm 2 gé"é’ | ?@ﬁg a%ﬂglé@ETngdﬁ;VgEe%%% ﬂe%ﬁgd ebaoth messages.

S recei

by Tlfe@ckﬁi)wféhgmeﬂtthmr thie M$ hassepeivedthertasidadt Ginsdlssbe done with the
information before the rel ease of an RR channel. The
C%QWéﬁLﬁ@ﬂé&‘SEleﬁS@ggage is sent after the MB

acknow Ly .all .
SN SRR bl 5 ARGELRSPBATE el R0A
c arredvarees Stheh ehandtnork espfst ead aeCIEANNEL lmliﬂm message with a

information. Currently in the PACKET SI STATUS nessage
t heoRification thatcthe M iy mtallpweﬂa% continge ji thegqracked tgansfes mode

”?%ﬁﬁ&ﬁﬁ]&{z ggkfc glgnﬁg dﬁgaﬁé g@@g*ggﬁ@%&&t aREE @R Tglease of the PS

nesrsagﬂ)es iheaviS pm;ksslk fop thenphgatd)aas rahiesd}am:cﬁﬂﬂﬂ itheegkior art.
and t he PACKET PSI STATUS nessage .is used, the MS can
10 . nd%lé%Paélwe}yat h petipgek wall preferably leemtieéh@ﬁbe Mﬁ isgloped go continue in

zﬁ:?ceWr & e 4EG4hd Fe‘i?:ﬁ@ br €8

un|n rrupte tranS|t|onto e packe ransfer node

(i.e. thetivsr dindefidediindhecmitwotinfor avmiting ofespdise Bdinh the MS to the
messa Because the MS can | nd| cate neither. SI 13 nor
PSlfFCC%@é%fééj%m REARLIPR glegsages- gln eaaspe TesponsEsTeaarrsd: by the network

bi t b
nabet e TR Rk R B he R R o CHOTRET I PRARE dhessage with an

15dorindivation thitsthe M8 R €Ut I‘dﬂﬁkvadamagnmub fin ﬁxerpabkﬂ rtifafneﬁn nide after
al | d infar it s_insufficient
fggrgl&?%%gf flﬂlgﬁomﬂﬁm Valug,of shaélmegé #1 he egiaqniat network
REL E&aFcedBrs AGSy#¥tdd 0B 1 é'ft)f &Edtﬂtl é‘ﬁ{tﬁé‘;\ﬂ h& (}\j@y "B, #efaporary

allowed to continue 1 nt trans
i mBldclaFiewy (TBF)ellochted y thee &&eleoWoﬂdEha]RRfamﬂmmﬂ@i is pblled to send the

Ve B REE DS M AGRITAC K Reiataay speci 11 eq | n 1 he
20Prior a 5 tgﬁl%lﬁ??]&ﬁ)tn' While in Ifagﬁetgfaﬁlo YRE notte! bnBi ﬁﬁ?{%{gmﬂﬁection has

i ndi cat e M5is continue In
padikei rdleaaed flen amtword may allbmate EBEssdthaforia prior art procedures, for
resour ce

examplesb'y using a PACKET TIMESLOT RECONFIGURE message.
If the MS, while in dual transfer mode, has had only PDTCH/F (Packet Data

Traffic Channel/Full rate), then power control parameters apply in the packet transfer

25 mode too. Alternatively, if the MS, while in dual transfer mode, has had in some
timeslots a PDTCH/H and TCH/H (Traffic Channel/Half rate) configuration in the
downlink, then the MS also releases PDTCH/H when an RR connection is released.

Delivery of system information works as already specified in 3GPP TS 44.060,
“Radio Link Control/Medium Access Control (RLC/MAC) protocol,” with the

30 PACKET PSI STATUS or PACKET SI STATUS procedure. Packet measurements

operate as currently specified in 3GPP TS 44.060 and 3GPP TS 45.008, “Radio

subsystem link control.” Likewise, timing advance will operate as currently specified
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Atinmer is defined in the network for awaiting a
response fromthe M5 to the recei pt of system

WO nfosoTEss on nmessages. I n case no response i s PEUEB20@H04043
by the network (i.e. the timer expires), the network
sends a CHANNEL RELEASE nessage with an indication
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. 5WhipkRavidt GYAR& BES hlﬁéﬁéfr;]ﬁfds nageﬁ on YREReADIROFREMRNbAN (NMO) of the

has been rel eased theh a network may all ocate TBFs
wi tnhtwook nBhis présent mventonoihetfiore sddrfesses differphtepdsyiblesicanprios that are

PACKE | VES RECONFI GUR . I f the M5,
A FFIEV VSR O R FORBPetgS AR nad onl y PDTCH F
(Packet Hopta MS aldk 'cﬁa%%@'m?hﬁfu&ﬁ HediGi&) eorh@&ibxpﬁimOﬂ or NMOII

control paraneters apply in the packet transfer
t ods ustldi e mnzmal\Raugingi Area Aépdes, (RAT) is madedinaingtDEMG fapd when an RR

10 et EORAraroc D B CoOU NS i B G o withoutany
dowktbirfftion. NBér A RIMRapeRARES] B3 30A Btk idetofied Rn¥erion, and

connection is released. Delivery of systeminformation
wo MY Od <insterd afiNMQHorf NMOI iGee, the M3 nides a R&divchen the

Li nk ntrol/ i um Access trol (RLC/ MAC

o SRR it g CoRngrtien gt Mlsbed oS makes a
STEDHbIRPRAUS B cediE KEhis TRABS ﬁﬁﬁ@ﬁ’hﬁhoﬁﬁ@lﬁ?lﬁlka&mporary Block Flow
currently specified in 3GPP TS 44. 060 and 3GPP TS

15 45 (0BB) respunge ellocations tI€ thel RAK is ont eashpleted ibefore aRR connection is

tim,n dyance, wi l |l .oper as _current speci fi edi

st RS  BehaviBF BUBHT o RAwEHYhER B GRBAan0E feased the M
varghAlH inkiBdihfelyt dtart eBABIHARAT! [BGohRbedikiep jus? tdA4#8¢ a TBF in this
transfer node.” During a dual transfer node the

| ospedialicags. kithe MS hasymadeathg RAGeand usep datnittamsier ésalready ongoing

» grh @’)H{}E&Es{ eéf%%'i?sn%ﬁgre%%egfﬁ% @Egg ﬂgtzalg)év%ﬁ% | ecf ﬁlitcﬂebclu%ent standard to
20 Nels¥Rdl isePaRaaTHiR coMitiifed RIND isGh phdiedde UMY describddScase is very

present invention therefore addresses different )
popsotiematic RAG sworkang B enacknawiedgedwhede hacauseizombined RAU shall

CORd %%}uie W' RLE %lc ao%s?lgdge mode. In this case a TBF shall be released. Another
possibility would be to add to the PACKET (P)SI STATUS message or to the new
message a new field (for example, CS_PROCEDURE_PENDING : bit) meaning that

25  the combined RAU will happen when a CS connection ends. When a network receives

a message with this notification it knows that both CS and PS resources can be released
when an RR connection ends, without awaiting the expiry of the timer.
For an MS that changes LA during a dedicated connection in NMOII, or
NMOIII or NMO is changed from NMOI to NMOII, the MS makes RAU when
30  handover is completed, and when an RR connection is released the MS performs a
Location Area Update (LAU) procedure. This can be done according to the usual

method wherein the MS releases packet resources and starts the random access

8



For an M5 that changes RA during dedi cated connection
and NMOPor NMO P is used, a nornmal Routing Area Update
w@ BAE79138 made during DTM and when an RR connBCT/IBR004/@4043
rel eased the M5 may continue in a packet transfer node
wi t hout any interruption. For an M5 t hat changes LA or
RA duri ng a dedi cated connectioo and N Wf%nst ead of
NMEB%‘Pe mjm) npunal S GSridangs) raoiher poA) Woujkbe to add to the

reI ease ( %ﬁ%gﬂi?gggneg%%ﬂﬁghd@%&ﬁﬁ %%Qgﬁér ﬁl(e.g.

carC® GPRQIDEDYM PENDING plbnﬂ)lkanﬂe(hpdinAﬁﬂ wlBIhap[benFWhm a CS connection
(TBF) resource allocatjon. |If the RA ot congl ete
befese Yhep %Qﬁ‘i\‘i%fé‘t TegFivesa mepsage ayth cation, WQ}YS that both CS

Sonal RS HeEate e‘%@%Etfglftgﬁgéﬁﬁﬁﬁ%*dkﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁq‘é%ﬂ% Waitng the

eawpﬂyjolﬂﬂtenimelr el ease a TBF in this special case. If
the M5 has npde the er data transfer is

al r eady l%ﬁﬁgémagl%@rﬁﬁégwg oL EIG 4, &y diusgates a mefhod according to a
is

uscyr% %ﬁfh [ neafﬁ%q#gé@%hbf%@ggggdfﬁé&q]lqmbﬂe terminal

dedo Itliahadon eﬁs)m a dualere;us&r eiddetrit whichfa packeti switvhed tongnection and

in unackno d npde because conbi ned RAU shal | be
104 o A Cyiit tswlgll_ ?ﬁswn@aa BS%‘&éet%Flh tp gipacket dransfer-mode in which

Sheﬂa k€ ar q&ﬁ@ﬁﬁ% &g%@&e B3 Sicltdst hﬂmﬁﬁ&h grs%tlﬁoﬁﬂﬁlon is

¢ o PapkAEa A RRE TATUS message of 1o
me gecajeedathatcie/nEcessaly (o perfmmlip:l teansﬁ:ﬁnFiR@ﬁEiﬁﬁjfﬁrﬁiﬁNﬂ)hﬂﬁner. In this

2 Tl G PETBAOR 1o WRGSFoa' Pt Fear el 0 B obie temminal. The

3%9&0%&111 1SRtk h&daetlé BadL WHER PScit Bal swikihihoChannel is

PS resources can be rel eased en an RR connecti on
15 e ndsleasadt410uat wh\ueh Ipomg thermafcemmtm;l inémploged toeansitier freum the dual

MS t hat chan ur de t ed .connection in
R HSlsF TRIBR foe kT ATSIeE M GR the GHRRNBP I SRR 412, f the
t hgnffEmTBéeicivats Y6 tHAaRARYEM mﬁ)n%ﬁpﬁ eﬂ“ 8 of M mHR8m information

an RR connection 1s released the M5 performs a
Lodanotincladedy thipdtt drapsifiohingto ¢1m1|packet tFnisfer qaodebmecusnia an

B bt e TR LSl e b 036 mode, o
20(1 -tRe pAREMBhnsk? mfode R 10 ANARAER RS | Dkdrhhtively, the single
woul d be to add to the ET (P)SI STATUS nessage or

t o mde m@mpmespaqbtct d€laseW modéd (e.g. CS PROCEDURE

(F; E EI r|:1) Ie EItGI Hdltn)oh 6 Hle brggdclﬁsAtLéystem m?or?rﬁ%on recelvea in step 402, further

information necessary for an uninterrupted transition may be received during step 406

in the form of a system information message, if the broadcast system information was
25  not completely received or was insufficient for the uninterrupted transition. In this
embodiment, the system information message includes a packet system information
message sent to the mobile terminal via a packet associated control channel (PACCH),
and this packet system information message is sent after initiating or requesting
disconnection 404 of the packet channel but before the channel is actually released 410.
30 In step 408, an acknowledgment is sent from the mobile terminal that all of the

minimum information was obtained, and the circuit switched channel is released 410



ends. Wien a network receives a nessage with this

notification, it knows that both CS and PS resources
w@avsh®isel eased when an RR connection ends, wWaTimB2004/004043

awai ting the expiry of the timer. Referring now to the

flowchart of FIG 4, this illustrates a nethod

accqording to a hest node enbodi nent of the present

i n\Altet theracknewledgmentds receiveds onifihe pcknowdedgment ispt received by a
o LRl e b Qfich cdifthe feRtofis R SmedIn it fiflrfupted manner 414.

c oITircihteprptedemaserl 414 gedhindess (ardidothe upandretpted anaharexcludes) the usual
node.in which packets are transferred. the step

I
40 Priogar epsiof feqHiesting 3 ghanmel, l}wmgrﬁa%haaﬂéli%ﬂg@%ia@@ag for a packet
h H . . t . .
Sun teydsfed 88 6RIning 2 pAOKe: BpfThk Adebfls! ¢ O 11 27

i nf or matReferring nomodElds 5, this ﬂldmwﬂnabiéémsml ninal 50% hecording to an

nmobil.e termnal. The transition fraom dual transfer L

mo fEhodimpens of e3emb Myeption.1 o5 {fansiHoHpE éha Mitgless ommunication

rel i j j i F ion:is .. .

VS i ] bl Shefth Alpalb i shAEAEd B Piditang circgit switched

t heopnaedtieonh ate ased ftegethard e a singleemode whereinpdckets npetranisferred. This
i.f the infor tioninplu%& all of the m ni mum

412, I, . . '
10! anB‘l’tIPthtFHWPa]i IPCIHH% %Fra?ﬁ?é}vﬁf i Sendingomagth 2jpsoGesting unit at least

tr SRRl o B! AR S08, 0 iiRliIF oF B8 Hlop of mipjpgum

duahformatied recessatietocquar farapihe dsansition iCha aainfernoptel mamaekr. The

th ket t f ds t Cl ass-B

rodRObilg teemiak JPAlsp, e oS A EpesSoip Buik R 0. I5Ppapsiiifa it least one

a %ﬁ?ﬁéﬁoﬂgﬁal 508, 5651 1b} ey foi%rgn‘@x Qﬁﬁiﬁﬂ%’(ﬁf tfost}‘;fﬂsﬁﬁ‘n from the dual

teB ; Fl (1 on

information rFeceived I'n s rther 1 nform
15neanedeaoythé singlannaedei intthe nointeeciptedomanrier pmnlagsythé portion of the

, . , ; i
b AR5t SRS g b s Sy BBl S hation. 1 e porion
| NTREIRICIRIR AT ROmiSRRIAL fif6infat{onC Bt 8her® willhe 4n uninterrupted data
insufficient for the uninterrupted transition. In this
entsighiah812 durtingeths ysinsition ifam daili modenessimpie mode) dthesat Zeast one
packet system informatio ssage .sent to the nobil )

£ erRORRANY sieal i Bioatcast SO oxihe duelife papingl i yEular Dasis, or may be

20( PAERHD th@RBbA teRmBRT 46 hectied by The Hfo‘BgE?érhﬁﬁhl %ﬁ?%ﬂﬁ&l&qaﬁer point-

sent after initiating or requéesting di sconnection 4
of toipein aydten informatein (S} sipedl Gi08 miyebeeanor the contingency that the

o O F T SOR G BB PRV A 47 SRR FRIOBRA7kto (6 mobile

terminal.

The mobile terminal 502 further includes a packet switch device 514, for
25  processing and passing the uninterrupted data signal 512 between the processing unit
510 and the transceiver 504, if the at least the portion of the minimum information
includes all of the minimum information. The mobile terminal further includes
a circuit switch device 516, for processing and passing a voice or other non-bursty
signal 518 between the processing unit 510 and the transceiver 504, the voice signal
30 518 being discontinued while the data signal 512 is uninterrupted.

There are four signals touching the right-hand-side of the processing unit 510

10



ni i ni mum i nformati on was obtai ned, and the circuit

swi tched channel is released 410after the
wa@ednovdisgignent is received, or if the acknow PChME2004/004043

is not received by a certain tinme in which case the

transition is performed in the interrupted manner 414.

The interru&;ed manner 414 includes (and the

uniShewprin 16 P, rad tlgee sigpplsdeughing e deftrhand;side of that processing unit
st ' el, [1Ng- .
SL90, oy SER SRS Ruli3RR S BB 8 jp seguene rom
a e teebottont; Sok f@SSiagiple; the bRkatiedst syygend difoteatfon®@SP) signal 506 is -
this shows a nobile termnal 502 according _to an .
enBecsivedrheiore the,dispprmeeifeqnesy signplo120 is sentt dikewise.oie agjease signal
in | ' | r I .

5o S22 0 AP R A SN PP R it of i e
swinhia e defonaatiom@tiesr@iseshe dhaiinabwill boimersupted)e Thus, this mobile
node wherein packets are transferred. This nobile

t erteHBd! shawp iy dlGa iscapable plperfarming thermethad ilhtrated in FIG 4.

‘over € AOSESUBAHY sy 8P B AP e poppemin

m miarrativé disaussiohs ofbese aRridRMbodimérs, fdoruvt plgport to be completely
trapsition in an uninterrupted manner. The nobil e, .
10¢ o gOFRHS tERgEments of theanethed, tsrpingk @8d syem Amgderseamsideration. A person

re Is t ' i ..
SRR Bl AEuRla LGRS af U TR e Bppiication
t heephesdnt paealtcansdrandsefifigtt eelaiciships thdy do ot Bxdude /et thediate
manner, .unless the portion Qf the m ninmum i nformation

i ndnigrasdonslvariogs ek, ard wilkfugther mderstacdbthatibe garions steps and

th ' i pG . al. i ni . .

PRGBS hRAL U9 e b mBRARRAT Yy iy of i
15 si gombimafiéngdof handwartecarnidrsafteiate whichreed dotcbhe fupiher etailed herein.

single node. The at | east one information signal is

broadcast 506 to the nobile term nal on a regul ar

basis, or may be sent to the nobile term nal as needed

by the nobile term nal 508, and the latter pointto-

poi nt systeminformation (SI) signal 508 may be sent

on the contingency that the former signal 506 did not

convey all of the mnimuminformation to the nobile

termnal. The nobile termnal 502 further includes a

packet switch device 514, for processing and passing

the uninterrupted data signal 512 between the

processing unit 510 and the transceiver 504, if the at

| east the portion of the m ninmminformtion includes

all of the mnimuminformation. The nobile term na

further includes

11



a circuit switch device 516, for processing and
passing a voice or other non-bursty signal 518 between

W b@sprasessi ng unit 510 and the transcei ver SPAT/IR20&1/004043
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voi ce signal 518 being discontinued while the data
signal 512 is uninterrupted. There are four signals
touching the right-hand-side of the processing unit
510Shown in FIG 5, and three signals touching the
| eft-hand-side of that processing unit 510. All seven
ofywihosR &1, kpRee, in this enmbodinment, illustrated
in—quuvrm’egp‘ylimrﬁbp to bottom so, for exanple, the
broadcast systeminformation (SI) signal 506 is
recei ved befaore the_di sconnect request signa%.SZO IS ..
sdnt . 1A Risffoddn aprEeless comspnigagian pysiom ford mgbilsieppinal to transition
Ui 2 %ﬁ&lenrlocH? th ﬁﬁi‘éﬂ QWaE69 %W?Hfzﬂéhaéonﬁg&iofl%ﬁ ehb e %ﬁ%hed connection
recelrpt of alf the mninumintormation (otherw se the
dakaused gogdthen tbla sheglé miode inuphiet packkitnise titahsferred) lebinprising the steps
termnal shown in FIGS5 is capable of performng the

hod illustrated in FIG4. It is to be understood
t hat al : [ : i 43
T at T T e e e AR 10 Bibathe transiton
pun po nhinteripeedonanies tveieyein isgidsgsismtinfoanatent is bodadeést to the mobile
met had,, term nal, and system und consi deration.. A .
GBI OR A TEtoT B eI it GRRnGP I o Ad) batHy o entirely by
S Pfﬁ-t@-‘b@irﬁ LRSS f Q%iéce S f B4i8 HERm AR By GR IA O AtRRI S B8 Ring, and
general cause-and-effect relationships that do not
excl udempmoxngthdiisfoemateretodtanisitios fivin thardualimods/ toethe single mode in
an Wi .| fu&t her understand that the various steps and
st EHPIEELPEE S Bed in this application can be
i npl enmented by a variety of different conbinations of
har dwar e and software which need not be further
dét ai | ékhehpethodhofhitim 1,.3vigranVEDIG] mode sorrespoods fora Glass-A mode,

R Sl TR o R B P A Baet

swi t ched connection and circuit sw tched connection
are used together, to a single node in which packets
arfe Thamsthedroddlaingnphewimiesyisgientiaformation inelydes/a pagkat system

¢ HBOFP NG PRORSY o aufrein Bl RRER AR obile REPH R regular
S gh@drYsStb SinidhfupriaRE sPlerh SnfoHAREEATH a hackeh BssBBiRted@ontrol
termnal on a regular basis, and is also sent to the

nmobeel (RAGCHA! partly or entirely by point-to-point
transfer if a piece of said m ninum system i nformtion

is mssing, and enploying the information to

t ransi tTméhedvt dginfl8alhdreidehd padkbiesystetintriaden hidssage is sent

before a channel for the circuit switched connection is released.

5. The method of claim 1, further comprising the steps of:

initiating or asking for disconnection of the circuit switched connection before a
channel used for the circuit switched connection is released, and

obtaining at least some of the information after initiating or asking for the

disconnection, but before the channel is released.

12
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the uninterrupted manner. 2. The nethod of claim1,
wherein the dual nobde corresponds to a O ass-A node,

wa@e@shmas3si ngl e node corresponds to a C ass- B PCT/IB2004/004043
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Cl ass-C node. 3. The nethod of claim2, wherein the
systeminformation includes a packet system
i nformati on nessage that is automatically broadcast to

t he noBht exettexdrficidime, whetpih the at teastrspaiesdfitee nformatian in the

updat ed syst em.i.nf.or ilon via,a.packet i .
cBiBisine S iagn  pcBap S By SBE R P SaRGe B Etate message, vi
“H?E&&ﬁa&B&a@a%Bﬁ&dﬁ%@&&ﬂ(?&t@EUﬁtl9” message is sent
before a channel for the circuif switched connection

is released. 5. The nethod of claim1, further

conpri sin h s of. .initiati.ng.or_ askd for

d?sconﬁl‘& gTegl?P%ocf? Cﬁi@ 5g|f'll%l?ﬁr tCOW§18 .éhc? Sé%’n%fesg Clhgg an
bafiglo% 18 EAN S tHE BbLIIS kerilifal Gidt @1oF tieWhindRef system information
connection is rel eased, and obtaining at | east sone of

t lnas phfapredparidovhes¢indhe channelds relepset afiithherkpeyladgment is received.

di sconnection, but before the channel is rel eased. 6.

The nmethod of claim5, wherein the at | east sone of

t Re i nfrpE wedhddbidhifnhs foiaicBnpesiat ek dtep SRyrhding atrdeification to the
nmobi | e term nal using a packet serving cell data |

nunbilg derminal using shael rplense message tohthegnobiledamaipal is not allowed to

{ e in G nbdft PR EmBle BBty (AU ISR GRIPE p Kigkhannel

termnal that all of the m ninmum systeminformation
was obt ai ned, and wherein the channel is rel eased.

abt er (The neathasiondicdaimnb durthes compapipg dhe e affsansiionye tgfthe single

cl aim. £ i S ' L :

ol 055 SR, 08 DB AR LPS i me e

I Gopafe matsRagemihdlahattalie fMRdmirdmiuar systeal inf@nmatibn was obtained.

all owed to continue in the packet transfer node

i medi ately after the release of the RR channel. 9.

The e j . | | i

118 Sl L, SR SRR BRIED 86

Myt Tupadisa Rined Bx cladaspible atbprefiteqdesting @ chamed tiaivingta ¢hannel

period fromthe nobile termnal that all of th .
hlrﬁ%asmgnment.

rriapsi gath askanedlar # RRGICHISEPYRCARES CBBIRS 8 Backehup

met hod of claim9, wherein the interrupted manner

i ncl udes, and the uninterrupted manner excl udes, the

stiaps afhemedhebif odginal ,chieneie the tabilaigrminah@oeiets the point-to-point

transfer via packet serving cell data after initiating or asking for disconnection of the

circuit switched connection, but before release of a channel supporting the connection.

12. The method of claim 5, wherein a packet SI status, packet PSI status, or another
message from the mobile terminal includes a field indicating that a location area update
or combined routing area update will happen when the circuit switched connection ends

and packet and circuit switched resources are released.

13. The method of claim 7, wherein a packet SI status, packet PSI status, or another

message from the mobile terminal comprises the acknowledgment.

13
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assi gned, asking for a packet resource, and obtaining
a packet uplink assignnent. 11. The nethod of claiml,

wokesnr913g8 he nobile term nal receives the PCT/IB2004/004043
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poi nt-to-point transfer via packet serving cell data

after initiating or asking for disconnection of the

circuit swtched connection, but before release of a
cHannelTheupgbod ohgainh@, fusheraotipoisingiie stihef smudingh witification to the

cl ai wher ei n acket Sl status, .packet PSI. .
S aBe tergngl potasaRad EtsS etk i HBBRPEls ERpinaLis alowed t
| REhHERSIn3hd peket thAdfes Aldde dmhle@iatedy h@Gahé RAlleadE 6Pthe RR channel.
updat e or conbined routing area update wi Il happen

when the circuit switched connection ends and packet

aenod ¥ e B X150 L7 ST i 1 SR syaleh pdgdr pencing

P$it status, or another nessage fromthe nobile
term nal conprises the acknow edgnent. 14. The net hod
of claim7, further conprising the step of sending a

natification to t mobi,l e term nal, usi channel .

" 3o s L aButCreb i Pidttoiy DR i KR B iy g sficient for
CQRifoRBRgithe BRoRAEKRImr ansfer node imedi ately after

the rel ease of the RR channel. 15. The nmethod of claim

12, wherein the field is a circuit switch procedure

oo 2o Bl bls ity SR BT RS Fp T BRSRE st rom
petnbDmBighébm dpickekwiiched abrifedtionlahd ofrciRRiMitGhed connection are
termnal for transitioning in a wreless conmunication

sysedingetheiriaa giggle medrewhiteinglapkeds yadrensiey o icopmaising:
Foget ndy PpRAderCot din MR E AR 0 18 Lot syt

t riafashetidredgnat Qididdtive 0 at 1@ast henBaM YRtem LiformsaIvi degessary to
toward a processing unit at |east one m ninum system

i eePratheornsitigndn ap yaindaruples Banngt; adast mi ni mum

systemy r (Hels ¥ f iLion ..
LB RO Ya BTGB HEARREH fbrmacion
I esgpal) Sorvengloyihg éhedib fdreaton nigangitivnfoih thesdw@hinode to the single mode
i nformation signal, for enploying the information to
trlﬁﬁsqltm@ﬁrfﬂ?téf%maﬁ@efdual node to the single node in

t he uni . MRS minkh&h &l ' .| e

m ni rrur%%se?/éfl E%H%ﬂ} or ma%ing)lﬁ Si gﬁgﬁerﬁgﬁ tglfrg%%ﬁ ce asgﬁ at1 gsr}?ﬂ%dcaﬂ to the

maholiR teedifalonl a ®gular bagy) had iskdsi sent @nke mobA¢ sdmedhpartly or

to the nobile term nal partly or . . . . o
entirely by point-to-point transfer if a piece of said minimum system information is

missing.

18.  The mobile terminal of claim 17, further comprising:

a packet switch device, for processing and passing an uninterrupted data signal
between the processing unit and the transceiver; and

a circuit switch device, for processing and passing a voice signal between the
processing unit and the transceiver, the voice signal being discontinued while the data

signal is uninterrupted.
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entirely by point-to-point transfer if a piece of said
m ni mum system information is mssing. 18. The nobile

w0 esosiorEBs of claim 17, further conprising: a pRCREB2004/004043
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swi tch device, for processing and passing an
uni nterrupted data signal between the processing unit
and the transceiver; and a circuit switch device, for

pi8ces Fhagaild tgaysileg chindi7cwhergrihe dbdimedarcorissponds to a Class-A
pr ocessi unit and the transcejver  t voice signal
Daii: dats HPE B AR G T S el Thodt

uni nterrupted. 19. The nobile term nal of claim17,

wherein the dual node corresponds to a C ass-A node,
ai@. t hdhsinmiiile temyuinalodclaémgGnaberen the eysheyn igognation includes a

G ass- C node.. 20.. The nobi dermnal of claim.1 :
BTG FRe S SRRt RO o Sl B baSiRedleq the mobite
SYShEMI la LR8N RS BiREieh Upddted Sysit MG Lidhhya a packet
broadcast to the nobile termnal at regular intervals

t @sgogiatidsiontrpbichiaaneldYACEH) nf or mati on vi a a packet

associ ated control channel (PACCH). 21. The nobile

term nal of claim 20, wherein the packet system

| nfi or MEhk HuBIRISRERall oF chan20behees tHe packen Sitdnt ¢hfbfheation message
circuit switched connection. 22. The nobile term nal

ofis genhbeforeidiseomaeding thheirquitseaishedhepnigetion. s f or

provi di ng an acknowl edge signal to the transceiver,

during a certain time period after providing a
dizgconneetimstiknaimingipfetding , theretnhe ptocessimd uiihi for providing an
circuit swtched connection, if the nobile termnnal . .
haskngvledge signal 1A e HaRscereD dyEng 8 Gertan timgperiog gitepproviding a

t ex i nal | ai : [0t - i i .
Pk B SRS Ry SRS SGLAL Lulop, e
umhdbileagringdiat alhof (e minimhadnoemadon. he acknow edge

signal. 24. The nobile term nal of claim?22, wherein

the nobile termnal is for initiati ng t he trag%tjgtion

t @3t he iedgrtaleipmanplplelpiinZe MpERSIEYE FaRTREHVEr BHOEROViding
poth . rterrupt ety doSer
Zg_ad%gag% BorB oMz f@#&dg?sé{l%ﬁxgg i,%ﬁvsﬁ?i'ggnt du/ i @hdede of the

e termna rein
ackkhoowledigesigiaginal i ncludes a field indicating that a
| ocati on area update or conbi ned routing area update
wi || happen when

24.  The mobile terminal of claim 22, wherein the mobile terminal is for initiating the
transition to the single mode in an interrupted manner, absent the acknowledge signal

during the certain time period.

25.  The mobile terminal of claim 22, wherein the acknowledge signal includes a field
indicating that a location area update or combined routing area update will happen when
the circuit switched connection ends and packet and circuit switched resources are

released.

26.  The mobile terminal of claim 25, wherein the field is a circuit switched procedure

pending bit.
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the circuit switched connection ends and packet and
circuit switched resources are rel eased. 26. The

womslo®18&r m nal of claim25, wherein the fi el PICT/5B2004/004043
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circuit swtched procedure pending bit.27. A system

for transitioning in a wreless conmunication system
froma dual nbde wherein a packet sw tched connection
and circuit switched connection are used together, to

a,si ngl,e de.wher ei.n pack I ransfer.r ed

c3tr 4wt it JEShiPuBREAE YRS b hMARIET Srtom frogyytuat mode
M8 P Stce BviteHearcdBAdcHBn Ghd tidduif seitdhall c¥netfiombre used together,
| east mi ninuminformati on necessary to performthe

t tansinglegnodewhereimmackeds pigptaasferadhrempriang: a mobi | e

termnal, r Qnsive 1.q.t 1. Ml P

Syot emtATESARTT S S bl b i RFhyRRG JH @ HBmation signa

| AhdE TR 08t lest tnfiahSirh ioBrrhativm Hebessaiyab psEeen tHe tidsition in an
single node in the uninterrupted manner, wherein said
atinjégEptesaaniehi #aadm system i nformation signal is

br oadc . ' L er.m ] B@g . .

and i s%a %%%sté%@nggpétsh(gnsﬁr&}?}t@té?% ﬁ%{&%g'ﬁ%y or hfinformation
eRignai kot dmplewhd thetiffopditidn foritumsition fidm theplvat@oaé toSthk dingle mode
m_nimum system information is mssing. 28. The system

ofin BledmitaPuptohBeENg, t he at | east one mi ni num syst em

nf or . ; . _ o

si gnal i 4T APLopL Y il o BRE A 65 dor BURY Bbrondcast o the
C ngobiile lter{?A4TGr)a regMar Basés, amt i3@tboabnictbahdmmbbilé terhiat partly or
corr{grl sing the step of sending a notification to the . |
mEBiTedy RIEpeHir oI angTes aRiprrat spid) amdmumesysigidniqrpation is
n%ig;i{l ation indicating that the nobile termnal is

not alfowed to continue in the single node i mediately

after the rel ease of the channel. 30. The nethod of

claim7, further, conmprising.the step of sending a . X
nddi 11 dbeisgHenatelmigpy %re%netgﬁﬁwaﬁ L Q8P FYHIAEH information

SUFFES BRI S Bl conol
netenneifAIC@Hel y after the rel ease of the channel.

29.  The method of claim 5, further comprising the step of sending a notification to
the mobile terminal, using a channel release message, the notification indicating that
the mobile terminal is not allowed to continue in the single mode immediately after

the release of the channel.

30.  The method of claim 7, further comprising the step of sending a notification to
the mobile terminal using a channel release message, the notification indicating that
the mobile terminal is allowed to continue in the single mode immediately after the

release of the channel.
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