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02/ 17573 2 PCT/FI 01/00745 Fig. 1 a shows a version of a future cellular
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cellular rag eeS eRpeciod®s be SR Bowise. Packer Switdhied ¥ireltds GERVGIES, such as
GPRS (General Packet Radio Service), are designed to provide data services, e.g.
Internet services, cost effectively. In GPRS the channels are not dedicated for one
25 user continuously but are shared between multiple users. This facilitates efficient
data multiplexing. However, GPRS is not originally designed for transferring delay
sensitive real time data, e.g. IP telephony sessions. For this reason, GPRS contains
various technical solutions that do not meet the requirements set by real time traffic.
In the following text, a denomination “delay sensitive data” is used for data flows
30  that should be transterred on real time basis and that may have passive periods

during which the data flow is suspended.

In order to better understand the problems of the prior art solutions and the idea of
the present invention, the structure of a new generation digital cellular radio system
is first shortly described, and GPRS is then described in more detail.

A T

*159150% *G00002*




{M5C), other network elenents {in GSM e.g. SGSN and GGSN, i.e. Serving
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WO 021 17573 4 PCT/ FI 01/ 00745 and Equi pnent Identity Register (EIR) 161. The
GPRS systemis usually also connected to other Public Land Mbil e Networks
(PLMN) 150 éarvs13 ons applying digital data transm ssion prot/PoRObE4Rr e
usual | y described as a stack according to the OSI (Open Systens Interface)
nodel , where the tasks of the 5 various |ayers of the stack, as well as
data transm ssion between the |ayers, are3exact|y defined. In the GSM
system phase 2+, which in this patent application is observed as an exanple
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transfer “one phase a ess', 4eCesS ft access’ acces
type val uespadﬁ@egféap,i asug}eng Fy(ppt(eg 25 or IP) the PDP address (e.g. X.121

address), the quality of service (QoS) and the NSAPI (Network Service Access

30 Point Identifier). The MS activates the PDP context with a specific message,
Activate PDP Context Request, in which it gives information on the TLLI, the PDP
type, the PDP address, the required QoS and the NSAPI, and optionally the access
point name (APN).

Figure 1 also shows the following GSM functional blocks: Mobile Switching Center
35 (MSC) / Visitor Location Register (VLR) 160, Home Location Register (HLR) 157



| 0 access' access type value, the M5 may request the radio resources to
transfer only few RLC data bl ocks, and therefore it is not applicable for
transf er rywog2a@si nuous data flows. When a network recei vesTaFIRAGKIET
CHANNEL REQUEST nessage i ndi cating one phase access, it may allocate radio
resources on one or several Packet Data 15 CHannels (PDCH). The all ocation
I's based on information included in the Mdequest nessage. The foll ow ng
tabl e shows an exanple for an 11 bit nessage content of a PACKET CHANNEL
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message i ndicating ase access, it
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GPRS cont r &3 %m@ﬁmlzﬁ@dﬁh(béwwa leingthg dsgWH1Zt her ways of requesting

resources in case the cell does not include a GPRS control channel (even if
it support SHePRDbilel statibh sMSaseust ligcludes alhigherdeusstortedl potomde2 1Bsiand &
GSM cont rolprgt%%(r)]pebm 9P gezrl\nln?gS?l%gKerl?g\_/ei:l gl%l?ga %%s, of which the former
communicates with the RRC layer 206 in order to realise control functions
25 connected to data transmission connections, and the latter communicates directly
with the PDCP layer 204 in order to transmit such data that directly serves the user
(for instance digitally encoded speech). In a mobile station of the GSM system, the

blocks 212 and 213 are included in the above mentioned MM layer.

In GPRS, a Temporary Block Flow (TBF) is created for transferring data packets on
30 a packet data channel. The TBF is a physical connection used by the two Radio
Resource (RR) peer entities to support the unidirectional transfer of higher layer
(e.g. LLC or PDCP) Packet Data Units (PDU) on packet data physical channels. The
TBF is normally always released when there is no data to be transmitted. This is a
problem in voice services because there are silent periods in between active periods.
35 During these silent or “passive” periods no data is transferred and the TBF is thus
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value (CV) field. Ift—Ts agcullcu i that—the—10—Cv—shatt+—pe 15 when

the nobile station h‘abOrﬁ) 8 HIHA BS (:\P%B%Ep@%cast paraneter}| RLC data
bl ocks Ieft to be trapym {ipgd £ the ’l?éll"@blﬂatea herwi se the nobi]le station
i ndi cates to the network theTunmber gf Tenar g RECdat=ahtocks| with the

OV field. The I ast |RLEOdhE d 1Tk s hAIMobility Managsmenbprasedii v th the OV
value set to 0" . |Spe@ifpeatd o [ 1 [IMeghir&8sn@keshrt hat once the nobile

station has sent a5 €y vatue othertitamr 15—, 1t statt—Tot—enqueue any
new RLC dat a bl ocks 8thesy that the |dkeseRIed data bl ocks shall nbt be sent
during the ongoing TBF. Once the network receives RLC data block with the
' CV field set to "0', the TBF rel ease procedures are initiated.

An 11 bit PACKET CHANNEL REQUEST message indicating one phase access

20 has a field of 5 bits describing the muitislot class of the mobile station, a field of
two bits indicating requested priority and a field of three bits describing random
reference (random mobile station identification information).




In uplink radio resource deallocation, the follow ng problens may arise: 20
If delay sensitive real tine data is transferred over radio interface
accordi ngwbaawmsent GPRS rules, the nobile station will pareiéoest abl i sh
several TBFs per session, because during the passive periods the nobile
station has no RLC data blocks to send to the network and thus the CV val ue
0" termnates the uplink TBF. Because thé TBF setup procedure takes ting,
del ay sensitive traffic cannot be 25 transmtted with good quality. Al so,

there are ngLgyanaMiBetatidIdhows a8 dxadifle FESMBASAE nsSagd vGMEnEYRA PATKEDThen
the nobile ﬁiﬁéﬁ@ﬂ?r ES e@}e' nk radio resources. Downlink radio resource
deal | ocati o Irm H“ $5988° as fol |l ows: Every downlink RLC data

" block includes a Final Block Indicator {FBI) field in the RLC header. The
specification [ 1 ] defines that the network indicates to the nobile

. station 30 the release of the downlink TBF by setting the FBI field to = 1'
The network sets t1%. Bl fieldto 1' when it has no nore RUC data

hila ctAat1 An Aft oy r

bl ocks to send to th bHe—stattonr—AHer—reeetrvnrg—REC—databl ock with

FBl field set to ° 1] 8thé Svbbid k st at Packes kiblahnelckoeest edge t o tlhe network
that it has received|t E | pf or mat on. k recdives the
acknow edgenent ness 1ég,ﬁm Rre—BF—+s Qﬁgggﬁggcﬁ%ﬁl@gm P&t/ FI1 01/ 00745
9 In downlink radio [&dbumoer deal | ocabhori Aackes Rofiesii ng pr obl dns may

arise: ' If delay Selﬁiltbbebffﬁl ti maTWoaif’ﬁe].sE Acsceésrﬁgﬁﬁ@srtr ed over radio
i nterface accordi ng to—tctr+rent—aPRS{ttes—t ve to

establ i sh several TBE 80 kessi on, bPRegaBespimseng t he passive |periods the

network has no RLC da I to seh e nmobil e station {and thus the
R deh3y QE ) e mﬁda&
FBI val ue 1' term 1?&' GQ 1{ ||§§IG'GWI"|I 1 |§: ilrlL)l—. r\?ou, tHerm—are—no—duar ant ees

that free radi o resolifce8 lakeral ways| MchiligyoMenegamentipsoerduer i tries to
all ocate downlink radgj es. Pr ur in assidgning uplink
and downl i nk sendi ng '821. .i‘r;%i(g?g.g.s H %%gag{;%@rﬁgig?@ reat—t+medata traffic
is transferred on packdiodigrss channe| Reseine@l s 10 (PDCH). it i g not

guar anteed that adequate sending permi ssions are given in order to transfer
the data, because the current network nmay not have unanbi guous know edge
about del ay sepsitive d&ga bei ng transferred, A furthey problemwth the
prior w> spédi § prdtackat Channgl fesyesiomessage SicAting pBe PRAE F0EERIR % gldgis

tr gnsm' 3 si ?5 Hey desepibins the muEklop kelaR ofddeninoble dtdtRit hod fibld of two bits
I naependaen

I l.e. controls which nmohile statjo ecei ves ,dat.a next and
whi ch b | BCERFATR: Sefetae: Shdprrafud ohott hE Ao aE SRR BSlie B
such as spegati to tizsMeihilecStatien switlr 8 ACKEEITBLINKASSIENMEN Twhessager a
del ay sensitive data user has sonething to transmt, it nust be able to do

. d . ™ ! | . _
(Cert o 0 M BTR LR, AR GCR A RET CHASKE sk oUSTHHA S R
at somel(oi YO tRRkRSEr a0AsFY sty Alecnte dimitethsnio sesaweasneBuany pagket fatat
orperti on KRS DIk Mlecgbanhal uese SR AMRLIND abapaolatdton yil g
Dot st oo PRGRETOPER RSl GEMERT mstlan ALEF his theobils Sulondsangmts

c Ihalr)mel : The M(F]KFRIEEJS@BE@RE@_ VESTsnessape wltha/ﬁétemlrk ibgvueireg thel allovated

el aborate eno ) [ | nNee I3 [ a
censi {1 ve qoPPiEers, THBNRLsab B EEford ARG REBIT RE QR R edbult Y
means that tlgerepestd handwittnare prertciang theradie capatilitysefithehebile station.
networ k not ggesy thatma REIh&icH abtaledait the @&ﬁt@fﬁtﬁgo‘iﬁ(@ﬁ R‘E‘QQES? I'n
the uplink direction the network reserves as nuch uplink resources to_the
nobi | e 30 sigssags, dke metwek may A3signnore ArseYrl Dacket dafeeghanngls ththenEBRor k

has the requhd SHfdrAROMHCC 8% @Al Halb Geschlttés TR YheéTRadhileh sdatibh ewRB ok PACRET

- channel is gﬁﬂh égsﬁ 0 T%@for a single nobile station in the uplink
di recti on. ' ﬁ@{ ﬁ@\@ S3&F-upl i nk del ay sensitive data transfer

the network may assign uplink sending perm ssions of the allocated channels

* for othZd ndlbolve, tteatdquest ofSresoardehewas WAdeAsivgSTE GPRECThAON CB@ined aswii | e

The packet Rt aPiehAAeEP s IRE DI s T Bab TR SR #idsl ind EOFHRLY g

same packet intdede ¢ k@ contal elumnpl(eyeniihitsupporseo®REY). betvs easedhe resopragd

out, whet hefequfagvcaa@y@nﬁa&%sf 563 icBnrBEchiRinkNk direction. Also, if nore
t han one nobite station allocated




5 to the sanme packet data channel would need to send delay sensitive data
at the sane tine, only one could be served. Therefore the network is forced
to restriwodngssunber of nobile stations transferring delmyr/Hena7is ve data
according to the nunber of packet data channels in order to provide
acceptabl e service quality. As discussed above, in the present (E)GPRS
(E=Enhanced) standards the MAC 10 | ayer t&nporary block flows TBF are

rel eased after count down procedure. This neans that whenever the buffer is

enpty TBF i el he pft O%ﬁ uptikSradRARS otifda al lbBRi s N TblI8WiN £ prib]&fs TRy arise:

al | ocati ons, cations and reall ocations during one user session can be

Severe, 15 %@Eﬁgﬁ%‘r?%yz 2 elSEed Ghig e PR E LI AN RIS TRy dBE O

the prior aPACKHET RESOURCH RBQbJdesagemiobmkot ankmbipudeelyTdfimndelby o

. during idle 1,55

bl ockhas. SRopEce RS e R G At B ab EHROYiA¢ albtBep@tladites
signal i By riessurges for theddbyBhuse.g. transferiing spgachawsing,/de C@BRSdmglhaso%re@oh:r a
determ ned gmdfeﬁ tgy od. This way many of the 20 unnecessary TBF setups
can be avoi ded an m ef fi ci ency can be inproved. However, W|th this
sol ution the dis ant ages can not _be corrpl etely overcone. The threshol d
period" canlifo %@Y &L&g Ispacacknowiedged Bl iBARSePRasE 25SeSSHSingfereal

comuni cat IteneC@Mm Would H@etmﬂﬁ‘éﬁeal &g uea@lafdvalbuged RISCt matle owso qfhabé gh
conmuni cation | o Lﬁé\ﬁhen TBE.I.S

Cemorary Aeromag e Tralh Udifg o Bie RoolR, addiias) &8 Boief Temest
connectlifon. infeatwatidn negdbeagsent w dhd aeaverkphisweatr, rtssn phass aceess paisks ng)

f he M5 q
' ggsgne TB?_aJZﬁE\gbrYaq C?-Eﬁfftoba{aﬁl%{ QQMQ'LH%@?%%‘%‘# atﬂi%tclﬁge ﬁl%trﬁ()bllfé) Etaggh%és to .
case of applenddooreguesti mnssgemjtcsm metmdkms@eaaﬁ;qf 0Rg. tInf&pateanfstherasidmcmal

acknow edgeﬁa &sbalée ‘ﬁeﬁ R J dntQRC AT tﬁ@h@e&&ﬂ @%1@9& he
wai ting peri o For ex Ie a ase a I catl ons, such as Internet
web browsi nJOVisedha n@ﬁ g’éoew@ﬁéﬁb@e@@h ¢ Satien iEapsiesrng Helay sgpyfke t he

fol | oWy nRsEREe tifffig. r esponse to the previous nessage. In such cases TBF
is setup and rel eased separately for each packet. Sl nce TBF setup procedure

| oad /1757 PCT/ FI 01/ 0 5 h d I

b ocedure. 1B Sbcrtik Pl clspiiRgt | {Gh Pk HaRR (xRl Fachf MesptcRs

t hr oughput .cannot det dllscatad sbheltdneofislyhibscauseethei dnwnlmnlprtampdmm ble¢lhdbvand
an a”ange”&%o *P;gt cesfeer %161"1%% Qgﬁ:tnﬁco éék%sor"l‘l‘ﬁis ﬁrfs sz%%IS”i‘ﬁ mﬁ%ﬁ&f'tﬁé' Y

it is an object i nvent | on I'de 'a so
qual i ty of Bebile cs&atm &pﬁn wuld rXeQ@WmQOW[@bnkcﬁﬁqk@hsther@waqﬂértérﬁ@bém@o

commnn@atIa@@lgnqedﬁ)rexe&rcémor&ﬁér&aatlﬁe?bt:ﬁ{egr@:kewCe can still be _
efficiently shared between rTU|tIp e users he Obj ects of the invention are

fulfilled roced i n.whi ch S|cal nnectj.on a
Dacket |+ aaitoRuiik el FeRbRSEattngarior iy aufrepti cubaitiad & (GRGHSOMAS the o
is a passi vetwodnséamivesedatadobet mbdetsltﬂlml)mlcél hasahomss@médtrhélonﬁismmrcks

[ hconr coe” cit AQRPIER 1AEAdHn ROV he hANIOE a¥0ienk rhllo' 1bRet B s of
end of an aeveisd g@ﬂﬁ@d datadachannelsnshy sglaoﬁmitlpgedﬁet PAGKET tPAWDHINI i s
wai t ed Jgnt lAsstGNMEN%eea ko g ﬁ@ﬁé »staJcI%naWLh 'rﬁ&ﬂlé‘stﬁﬁoﬂ P&efves the

predetermnedtlne peri od coni.ro aIe erent timer values |t
i s possi bl easﬁ’cgn@?ﬁﬁlttmss%lq PRs 1ﬁt§nmsFa ]%’ﬂ@é‘rﬁtﬁc ﬁt daip Ph@miedgf rfRadigddnk

before the (I&Iﬁrd)]s(R‘[_e(t)e@@(g@loc'ﬁge |l ength of the tinme period is preferably
determ ned in the network, and the length of the tinme period can be

. broadeast - ARERt8iq bR, doshtindie IRowaR BabRERRr drsk v made

dependent on the required quality of service paraneters and traffic type of
t he connectlf dnformadiopnatiacbeddaulata(gomingnirame tiei B SAYt dasst yoti unanisgneaskpr k

" or cel lzg Thiciyeay, |c€hl§}r’ geeguay%autmn@fm%ﬁé veheele@\%ﬂ@ﬁl g%teaée&'ble\tsrblbhde the

appl i cati ons | onger per ot et ween sticcessive actlv
peri ods, arf&PengildPWé‘&Wr(c‘? Ireg ‘éVC%ﬁ’r hﬁmcatl on capacity can be 25

achieved The controllability of the tine period value is very
advant ageouslsobif ahergeisWidetetot thansfeanddlhg seisitiveedal tang efafficl so depte ﬂde@tﬁbrtéﬁe

s <o AL Sy oo S A g

connections. It is thus also preferable that the network is well



30 infornmed on traffic type, eg. whether the data to be transferred is
del ay sensitive. This information can be given to the network for exanple
in a priowboteg/1é/el d i ncluded in a Quality of Service prof iPca/Elelfar4sat i on
element. In order to mnimze the amount of data that nust be transferred
over the radio it is preferable to create a nunber defined tiner val ues.
These val ues can be related to a W O 0A8 17573 12 PCT/ Fl 01/ 00745 certain
bitmap so that certain bit conbination unanbi guously defines a certain

timer val Uebvhélﬂ ﬂﬁrnet%kk’ﬁﬁl i g@i‘ﬁﬂbﬁ@h@g thonidtslenseitidt THif a9 caube

for exanple,  syst forma on_ness whi ch _are broadcast nessages sent
t hr ough BC@HW@KB H%fé e@“@ﬁ‘r’i‘ttpgpn@mé ?S)Sed’te”}ll’éwm{sl?acket Br oadcast

" Control Channel). Another way to the informthe tiner value is to use a
si gnal i ng Wﬁsﬁg@llddaah i fadike diesauireds tfor addwnlinic erdnsfer, raphinke radiat resources

" eeshge t nanngt 6 a0 333%P%‘@éﬁer{sgP@?L@F@E@fﬁ%%Pﬂfﬁ’éb‘gﬂﬁ}%‘?gfyvﬁgﬁ??§§€V SR s
a Packet Adwi gmamid witlesu geplind0 packesbi [Thus tiftis opossthle.akiad @ﬁvmo@ﬂel $thtom|
timer val ugef I(Sj’ffstst Hﬁ%lﬂftrﬁ@fo reédduftes Llﬁlg_efﬁé R ByoMsCOnABY thaSH OiHeYrebi€sted

networ k when determ ning the val ue he present 1nventive I a can ‘be used
in uplink dRA@JIREAUIRRS-data transfer. The tiner val ues may be same or
different in the two data transfer directions. The present invention offers

! t”p_or tant oyt 2888 @y(ﬁlrc@rdegntt)@dtionﬁﬁt dlilﬁf‘éntly\/\épdélﬁétﬁ aé&o]g?%emverwuﬁl’mt on

| IS 0SSl aCcKet channel .re e

of fer o ot et iekinclREEE FonEBRA vaIbE TOWD FRL 1 eciticd 1) ot B  ©
condi ]E i16n. QV dhallcheariacwhen shé endbileastatdi das ancwer thangB § oCVh M AR émbadeast or
transferri I t t I Cce
of . t ol codAERLY REC tall bR 1A% e BARSRIAT P Prd nBAGER, ARG I0Y
channel , wheekile snahendadmafasdw the metweds tikonemberaf remaleu@g daex blocks
transfer p tl??he @Wd é‘lfdt §he 38 ﬂ@‘éﬁt@@&)@ﬁ%ﬁ%ﬂ%% t%r ﬂh@%e&»b@rl&wﬁﬁ‘%ﬁé tan is

mai nt ai ned e ernlne erio erea e connection is

rel eased uma@sfrsseé tfheQ/ §<PieF\fl§aE@F|[bhd%ftlféﬁ5taiscb3\%98°@ Hae @pbd@uswwnm et
peri od jhas ¢'@pagek ottrithame1 s et SieNDhot equsak hnfr Rse RO dies bldoke Iﬂ@ml@gi i's

det er m ned he te n i.nf or mati on

et o e by e B AP p Rk H?ﬁﬁf#?ﬁéﬂp@ﬂ BhkSien BE2Dlse the o
mobi | e st atnemorm‘a:eweseRlUdeaaﬂ blockpwithethet OVafiekl eeotomidi, aht i TBF sy keasen
for transfer t. by creating a connection on a packet radio
servi ce, {)%%}ﬁ]r%n%% %t%lt?qlvow conprises at |east one active data transfer
peri od, and the tel ecomuni cation system conprises nmeans for maintaining

t he connectInamlmlsrraduopuee@e*pedﬁahlmmtnonwﬁleafpﬂem@mpmlwsmcé/ aEea transfer
period and neans for releasing the connection after the predeterm ned t| e

per i od2bas [parisd se&mlfﬁ% rgalnﬁﬂdeaéﬁﬂavﬁ @ﬁﬁsf@ﬁe@&ﬁ/e?t@ai@mteﬁgde raaccslﬁm
TR R R R e
fromthe tagkssiomnbeianst iduningy teepadsiveapembdd ¢hes hadbilenstationMad2nd FIA3 data
blocks to send to the network and thus the CV value ‘0’ terminates the uplink TBF.
Because the TBF setup procedure takes time, delay sensitive traffic cannot be
25 transmitted with good quality. Also, there are no guarantees that free radio resources
are always available when the mobile station requests uplink radio resources.

Downlink radio resource deallocation is currently specified as follows: Every
downlink RLC data block includes a Final Block Indicator (FBI) field in the RLC
header. The specification [1] defines that the network indicates to the mobile station

30 the release of the downlink TBF by setting the FBI field to ‘1’. The network sets the
FBI field to ‘1’ when it has no more RLC data blocks to send to the mobile station.
After receiving RLC data block with FBI field set to ‘1’ the mobile station shall
acknowledge to the network that it has received the FBI information. When the
network receives the acknowledgement message, the TBF is released.



13 PCT/FI 01/ 007.45 The invention also applies to a nobile station for
transferring a data flow by creating a connection on a packet radi o service
to a cel | wgetrgizecomuni cati on system wherein the data fpemriopo@es ses at

| east one active data transfer period, and the nobile station conprises
means for maintaining the connection fox a 5 predetermned tinme after an
active data transfer period and neans for9rel easing the connection after
the predetermned time period has passed unless a new active period has

started, hay dgvhigk F4HE6 FEd0RNESEdAIRRAGS the Foll GPRI Vpreslenmﬁ@mg@n on

| engt h of sal d predetermned time peri od fromthe te ecommuni cation system
ol ai e, 10 TrGIRE SPRRARTRE WS RIS BROVTCTHOOVFT SO0, BUTEAE FePnEd
means of th@ﬁ@éﬂta@mS ﬂl@w&r@ﬁenwmhm@ﬂd HaveQo 25tabligh sdveral TBEFstpeatessian,
. prior art cg uar commy n|c t

B Chi t act ur GeeaioG IRERR TE pEREYE PRBS U betblok tede RLEMB I send go
prot ocol5 | ethel mobile atqmmnoandathuscmblEBhwa]merMﬁMmmnamnsthsylgmmnkFTBF also,
|| ustratesga,d 'aPé"’n%' gﬂ&%ﬁlefeg’ th fregrl%ﬁr‘d“r 9&:s°£rg 5'1h e%\!h‘ﬂ'gﬁec@'eﬂ%é

wherein the ti on a de |cate
i |l ustrat esn%tVWOIbelQﬁ tacplbaeateodownlenk raghe ise¥reA. of the uplink RLC bl ocks
wherein the timer value is indicated on a comon channel, Fig. 5

i 'l ustr at espijginé kRRBRSECAF 1rﬁ§§sigfﬁng’lﬁ?llﬂla§ﬁdl dewnEihk dadink p%:rﬂh@dsﬁ)hssenSI tive
data flow and Fig. 6 illustrates a block diagramof a nobile station

according t he |nv ntion re descri bed. above i

i or art i Sve R mediia Falfic et tiEt el oh el S5t oT AR Be UahAgs and
of al | déat i (RDCHEYovicast gmanteéﬁmaiadequatwerdhngpemMems iabe giveaiimgrder to
enbodi nent GR te Ng.eXx e t

di agr am of ﬂéﬁnsgg:(ra tﬁ?ea%% ﬁée&isﬁtS % %l%f g{rm ﬁ%ndsf%& k I%ag hﬁé l{ﬂq’% n?}gljjai%%‘gus
mobi | e statklmwledg@ thlmtedQl@y R@nsﬁw dataabemgstramﬁerm nt according to the
present invention the tinmer value is sent to the M5 in a dedicated

si gnal i ng_nRsgagRr prbbeh Ml ﬁﬁ“ﬁﬁéﬁaﬂ% eeificRkiod '?’fréTafeJ@l foPdHefealthe IR the

Request (and Packet Resource Request ssag etwork det erm nes

the tiner 3BPTWAIK edSSIENG4 ragfmess nespef@é‘%lﬂnéegoraﬁ’@ inks BP&BQQWE lipdo pilireetionst he
al | ocatlgd rgdepematlyD i.e. \Won@dlsl %Which Idobile station receives data next and which

mobile station may send data next. However, delay sensitive data, such as speech,
has strict delay requirements. Consequently, whenever a delay sensitive data user
has something to transmit, it must be able to do 5o in order to maintain an acceptable.
service level. If more than one users are allocated to the same packet data channel it

20  is probable that at some point two or more users need to transmit simultaneously,
and just one can be served on the channel. In speech conversations a large
proportion of the connection time is silence. Thus it would be possible to
statistically multiplex more than one speech user for one packet data channel. The
prior art GPRS channel reservation system, however, is not elaborate enough to

25  support this need. Therefore only one user of delay sensitive data transfer can be
allocated for one packet data channel, which means that the use of the channel
capacity is not optimised.

When the network notices that a mobile station wants to send delay sensitive data in
the uplink direction the network reserves as much uplink resources to the mobile
30 station as is requested. This naturally requires that the network has the required
resources available. This may mean that the packet data channel is dedicated
temporarily for a single mobile station in the uplink direction. During passive
periods in uplink delay sensitive data transfer the network may assign uplink
sending permissions of the allocated channels for other mobile stations. Since the



PCT/ FI 01/ 00745 Packet Uplink Assignnent nessages, 306. In case the tiner
based TBF rel ease according to the invention is used, Packet Uplink

Assi gnnenwonegissige contains the tinmer value Tx. The net worBCTdEDEBOOTINES t he
val ue of Tx based on paranmeters which are received fromthe nobile station
and/ or the network. such paraneters are 5 preferably priority, throughput
and traffic class. The nobile station mayl@lso i nformthe network the tiner
value it suggests to use. The network may alternatively determ ne the tiner

an ueI i n?ﬁpﬁmﬁ{bt étﬁti@@%ﬁlsfy}riggﬁiew Q%dmi\}e?ﬂathtrfﬁéﬁe?ﬁmé hp}imsﬁaga%iw)bk (t)Heoad
etc. n e ne ase Ile atlLon transrters upl I n a .
A viays whon PRREe B RareT e 0bilh tayions it i BiReases 46 Baefatnd Backer dath 1o
timer with ek@rgl gnt hotebes assigwedl s, seadihgt perntisdivnrtk Hicious whethbe thay heve
wi th val ue 12, T p t v T ' s '
metwor kw1 Rana ) R NpUERIR ARG R B HErd ¥rarMid RpplB Rt daocie
station by pothd sagné packetidata chahnaldwould neesk toetend Hielayossinisiivetdata enhthigssameat a
to 15 transg C ' taut r ] 0 : rk
Fosets | ro fhie, ilyCaRE iRt BPRerfo Pherofbet BB vorial Torghd 1o PORIACIID.
a sendi ng p&PmbsEoanehile Hatorpirarsiprig ¢elay sensitive fdafgaceprding fa thegpymber

conti nues tB@Pﬂaﬁa datAEtednRe]sA0FBé 86 prbfidenReditableset vibB ffallty. o Ty expires
the TBF is released, 322. |If nobile station has no data to sénd when it

gets a sendi,ng ,perm ssi.on it. send e packet | i nk, d ol
B ook 1nt Ko BEeeRciie iB Y HECHEIOFRS AEBER frocd] s HEiie VAL
Fi gure BOt héayer temposdryebleak flowerTiBH dre tefeasawhifter shuaitdewn vprotedur®athest
Downl i nk Assj Th . oW t e. .S n aml
ot or mat | on RARaES TRAEME e BullBl i bty ERET S RURCRC TR Rl I therr
timer val uenuger oPgeduitedDbRH| dllokatders, gnatterations endeealtovations during ore user
PAGE_MODE : ¢k B Tol FRERS A EVE G ok Bl o <
& obal tr  SSistorf & Be high. This mERSYl HUSHCE U the pi(zaelfg?h@}ﬁ%%se? hobe md
Message esc&BEOHICSEXME MODE : bhit (2) > < RLC MODE @ bit (1) > < CONTROL
ACK : bit (1) > < TIMESLOT_ALLOCATION : bit (8) > 35 < Packet Timng
Advancels <Dtrekfint [21iHeyvedwaitionl for reducind\heddicddvabiages df@hié Eﬁ@i{a&gi‘ﬂﬁ{
2 ; 1 <PO 'SOItI)J.ItiO% ig b)ase>d on %Trrsleﬁ\é\g'tg[(@lépt e IBF ct>)r|1 Etlsglc%unigﬁdﬁRpeno 5 Wwhen Ehe( 1)
transmission buffer is empty if the last RLC block has not been transmitted. The
TBF is released only if a "release TBF" signaling message is received or if the idle
(inactive) period lasts over a determined threshold period. This way many of the

20 unnecessary TBF setups can be avoided and system efficiency can be improved.

However, with this solution the disadvantages can not be completely overcome.
The "threshold period" can not be very long, because this would cause the use of the
communication capacity to be inefficient, especially in situations of high
communication loads. When TBF is on many network resources, such as temporary

25 flow identifier (TFI), memory, etc., are reserved for the connection. Network needs
also to allocate physical resources (eg. polling) for the MSs having TBFs for
allowing them to transfer data. For this reason, TBFs should not be kept on
unnecessarily long time periods.

But in case of applications which send small packets and wait for answers /
30 acknowledgements to those packets, the TBFs will become released during the
waiting period. For example all TCP based applications, such as Internet web
browsing, begin the message exchange with three-way handshake where the
following message is a response to the previous message. In such cases TBF is setup
and released separately for each packet. Since TBF setup procedure loads control
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net wor kK by the network on a dedicated or on a roadcast channel.

20  The length of the time period is preferably made dependent on the required quality
of service parameters and traffic type of the connection, and on the momentary
communication activity in the network or cell. This way a good quality of service
can be achieved even in applications which require longer periods between
successive active periods, and still efficient use of communication capacity can be

25  achieved.

The controllability of the time period value is very advantageous, because while the
lengths of inactive periods depend on the application (TCP applications e.g. mail vs.
voice), the value which may be appropriate for web browsing may not be adequate
for chat or voice connections. It is thus also preferable that the network is well

30 informed on traffic type, eg. whether the data to be transferred is delay sensitive.
This information can be given to the network for example in a priority field included
in a Quality of Service profile information element.

In order to minimize the amount of data that must be transferred over the radio it is
preferable to create a number defined timer values. These values can be related to a
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telecommunication system to a mobile station.
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dl' and 2 were described above in the prior art description. In the following,
first principles of indicating and of allocating resources for delay sensitive data is
described using an embodiment in a GPRS system as an example.

25 Figure 3 illustrates a flow diagram of an example of the steps for transmitting a
RLC block from a mobile station to the network, 300. In this embodiment
according to the present invention the timer value is sent to the MS in a dedicated
signaling_message. First MS requests an uplink TBF with Packet Channel Request
(and Packet Resource Request) messages, 302. The network determines the timer

30 values, 304, allocates resources and informs the mobile on the allocated resources in



Late downlink assignnment: Wen the network receives delay sensitive data
for a nobile station, it does not inmmediately reall ocate the other nobile
stations wesi2dirsiy 20 on the sane packet data channel. Onl yYGiEN/QRE net wor k
receives delay sensitive data for a nobile station and the network is

al ready transferring delay sensitive data to sone other nobile station on
t he sanme packet data channel, the networ 4assi gns a new packet data channel
to the nobile station. The new packet data channel is assigned, e.g. by
sendi ng a FRCKET UNIAM_ IANK ghSRInGivESNEges, gitd. | Inncase5theetinmy ebased tHEE meldake
station. T t ot
station qugaﬁé:{:}fdﬁ}é‘é’ |t3§ tﬁé‘ﬁ{{}eﬂuSg ! {1?4 l%?fcet ﬂ}ﬁ]u‘?lg ﬁ%&g@ﬁ[ﬁit&hé’s%g@&@q&%ﬁh@

" shoul d al sdimenvalog T’E)h Jhetrméwgrlgdguemmgs itee alge oI hased Qropammegars avhich

tﬁgpg;grkgt beléecllecé 'vgﬁﬁféafn Qﬁ@gﬁomlskﬁlﬁt aﬁmp%héonét%rlsxslﬁ§§ rp’ﬁbﬁﬁeéé?.@ne o
"~ a hi ghe|5 prprééqr%lgﬂmlmﬁé, g@ lbghpé’iﬁﬁtqa%éc@ & ’t ﬂl"%élie 5&% 4 aPs(g) mio

signal I nlg tﬁ@sﬁ%@i@)ﬁk ahe ofiter vtama)@tr 8 ygdatsoek Lfshowsme Mmmrkhm ed 1w i veie h

t enpor ar i no de enS|t at a tr I eser e

t enporary bfi%%l]{luflji HEFrd’(? Wg‘f’pg‘ﬁ n{lp@aﬁgf %ggn@é?lgét k.0 r}ﬁ[egyl%
transm tti ngetivoek Idad dtast buffered RLC data bl ock The nobile station
controls the 35 term nation of the downlink TBF with a timer or the network

My contai ryay E;ﬁ%&fﬁﬁase tﬁ?n@cﬁ{ﬂ]ﬁ: dﬁ%ﬁ”o@ Hafdflidth@ Jt{pﬁlﬂi{déia effs Wg’g% Lidh 7R @

timer funct| on ermne, whe rel eased.
Fi gure 100 shiier becomes lemtug Mintles mobiiststationsstants te tmoer m@&wnw tiplet sk
i nvention. gghey nab dh% 1RO BtaP QIO HirAr HthEiHde f[@:l 3197 THSRSY epthd Gl O
frequency shg l from base stations. The received RF sighal 1s 1ed with
the switch B0 the RF receiver 111, in which the RF signal is anplified
and converted digital. Thereafter the signal is detected and denodul ated in
bl ock 112. Dtsng y}nftlmfeTg/hhe detmﬁklwﬂbfegdbmbymih)cate trfesnsiysibr Permidsion to the

deci phor 1 ng"QRE SRR Y ol ol oRSCTIERY 8y whbeds B maPE Y h g po
si gnal lgs mmsans dd case éhel lm;j)lllemtamm tagsmits tgtae 388 pikeatetworlateapts ifhmer
(oot ved pelfiEtotifhs iinpl RNKERIEE SO IWhe dit MS BetOH SRERESemflib
noni tor. A a¥hiay| somﬁtbmgo@ 6RE r i Yophdhe et@@ﬁx/eandbp@@qk@wécﬂm drtag trenstgr

programt haﬂorhﬁlll?" g %‘ﬁe'dfttﬁe %nﬁ@gqrﬂorl’@ﬁ exEﬁ@@EHeaTBF ik 'ﬂ@leﬁ% Reh. Hhbbile
controls the rec ocks i.n 15,.t hat thetlg{e ?ara ters

i Vi ng

CoCor di ng. GGG Y EOcHTa: R\ A WRETar B RN ITRRSIAr Ay SERgs B4 o

si gnal 20t hqaackattmplinhmmnmrmﬂ blddke Ins thin ahsentiedthes of e dhinersis t&2taccor di ng
to the type of SI gnal . Block 121 further nmakes the ciphering and

interl eaV| H ]

the coded o3 a P %ﬁufékgfi?&%“r#ﬁ [P RER WiBEmBN o e FiofilC SRR e

in bl ock 12&3 aokes eglt messsage. lihe foHowstng tatde showsmn@xgmpde:hf 102
for transni lﬁfémtloﬁhﬁeﬂfeﬁfseﬁﬁa TFAcRAIDbHARARI &S SiinBhOflSs 36 Owith $ded TBF
controlled by t e1 control unit. Especially the Tontrol unit iIncludes the
timer funct%ﬁ%yaaﬁd controls the transmi ssion of blocks in such a way TBFs
are mai ntai nedl rel eased according to the pr esent invention. Al so the
Cﬂanne|2586|ﬁ?hdl@ﬂDbﬁ'nﬁﬂlﬂlAlSﬁglhlﬁ&ltbﬂeshdgecgﬂtﬂﬁtfi)l unltI in ﬁuch 25 a way t][lat

t he assigned pac a IS use In general, the processing o
information in %Fggﬁgﬁm léﬁ) 6n device t akes place in an ai Tangement of
processi ng capa{c@ Y <PERSASTENGE_JSEVIEL:: bpr(éreddoy s) and nenory in the form
of nmenory circu t zwlqrﬁawlgg t g known as such fromthe technol ogy
of nobile statl{loncg <a§1' |xe(§ net V\D‘?Iﬁglqgne;(nts To convert a known 30

- tel ecommuni cat i b deVldd :ibHt@2)2> t el ecomuni cation device according to the
inventi3gn it is{mecessartysdssy @tegtrapel nto the menory nmeans a set of

machi ne-r eadabl e msMﬁgg %8@ tg instruct the mcroprocessors) to perform
' the operations Hescﬁ E: SI ng and storing into nenory of such

i nstructions invol \keRUGMﬂBEecHnnal)ogy whi ch, when conbined with the
teachings of this 535 within the capabilities of a
person skilled in t{‘gﬁ;\g”{‘ﬁ%ﬁﬁ g’gtq}\i)rk side, the features according to
the invention can beTIMESRRtABLOCATION:: it (Bheket Contr ol WD 02/ 17573
21 35 < Packet Timing Advance : < Packet Timing Advance IE > >




PCT/ FI 01/ 007-45 Unit PCU that assigns e.g. uplink and downlink sending
perm ssions for nobile stations. The packet control unit may be | ocated
e.g. in tWwe@assr3Trancei ver Station BTS, Base Station Contraal/¥ieroilB8C or
Servi ng GPRS Support Node SGSN. Above, an exanpl ary enbodi nent of the
solution according to the invention has 5 been described. The principle
according to the invention can naturallylBe nodified within the frane of
t he scope defined by the clains, for exanple, by nodification of the
details of the inpliegenk3oi.ai @psd ranges of use. The invention is therefore
not restricted to GPRS, but j i i can applied as well to
, ot her communi cation system<§ﬁ5hbmtﬁ§awcﬁ’étf@f? 10 The information
on the tinmer value can be t«PRNMQDEedit¢h) +he above nentioned channel s and
messages” or it may, I n red i i | i age on sone
. other control chanr#éﬁs%%hrgﬁfegi@# r@étgl\?sv 'Esgrgg}le;{cg?géo#le?rgﬁa}a nel ) - of
the GSMSsystem al sl hiarDOWNEINKGRBEI_IASSI GIOMENY | bit (B> kbxi st for
transferring the cqf§eSPomdiyeg CoHtfdIFirhfidrerEs REPLAL dofilf PeBfindilrs IRSSACCH
of ¢ Wi

or a conparable 15 contr annel enabl e the transm ssion of suc
information at any {tQ k< THE Stasting Time o< Sigrting Erame,NpmbesDeseripien 5> an)
active period or nqtg| AkddedsipdifiértViappinge < Ne@urddsnd MEdpping sefuct b1s Jnessage
field were given as e ﬁanllae;é;_nan .0t her ways of transferring the

i nformation can be {dﬁg et The? Bt i on is not in any way restricted to
tr-ansfl@rnng speech dat{ap |bu«Timer TBR ReleagOvaduyrab ifed i n a packet radio

servi ce where any data j i d i [

transferred. One exarrpl{ebi?i\ﬁﬁ%i){i}gseI Z‘E‘%"\éﬁ %a%@ﬁgﬁﬁdb%ewﬁﬂm based

e-mai | downl oadi ng <whBNE_ QUALAGY 1 MEASREMENTAMOPEsHit @aecket s are sent due

to session setup and c ht ARRL $ 1] Digital
AL [‘;}f;ﬂ;&’%ﬂ%g%% ﬁg@g‘gﬁ&&nerélﬁtg@k{at Radi o Servi ce

cellul ar tel econmuni cat’i o '
(GPRS); Mbbile Station< EQ §€lam [ BSS) interface; Radio

Link Cgmtrol/ Medium Aq@ppgm_rmﬂm((ﬁhﬂ BhG) >pnot ocol (GSM 04. 60 version

)
6.1.0); European Tel eco i St andar, I'nst [ 2] Fippj t ent
application FI 982577 <@%ﬁﬂ§ qcﬁd%éApzﬁéhMSgcg%éqcﬁé\&ﬂbfggé}
091 447988 and Eur opean <ppdddivig pp! }lcati on 99308864. 0. WO 02/ 17S73 22
A ai ms PCT/ F101/ 007, L], L. .A et hod for t sferring.a data flow by creating
a connection on a p%u<: et dr1§8ig§tt1£ne$avr{%réoro:bﬁz 1'e|<enc°o ?%a}?i on system said
connection const it ut « Messagsastape : dait(*rhamnsiringatre} ei n t he data fl ow
conpri ggs at |epst Ve ang; S_periad, d after an active
dat a trgnsfer pé?ﬁoﬁpﬁﬁgﬁggﬁﬁgg%gﬁﬁos ?rlfxta?ﬁt afﬁgé{r&gﬁ gr}pr edeterm ned tine
peri od, wher eaf t € PistHbuédprsterddn bit{*} 2 KaRs&iNgmPess a new acitve peri od
starts before the predetel-mned tine period has | apsed, characterized in
that the tHEhd gngkvabie saihthspnfsteted iti thedntssage Fasld qd 0 b1 ddtimenTBERWast he

transt orrod A 7 nottE i pufl Of L AT b B Bhebls bHE bR Fbelin fughent o
met hod accdddling to claim 1, characterized in that said information is
transferred on a dedicated signalling channel. 3. A nethod according to

claim 35 chpiagher vaRed dan Bé‘ﬁ'ﬁnﬁ&irgd,iéigegtr@d E@ﬂiﬁ tHe%Féﬁr%E Adcaibrpfdiark et
Dat a Assi gnpent rressa?e. 15 4. A metho ccordingto claim1, characteri zed
in that saidfta HrRYERElYHAYENg dalgdransies P GNTIRSH PASEVAIICTIOEannel |

If the timer value is presented in a message with two bits the following examplary
representation could be used:

Message Field Value Timer value
00 1s

01 3s

10 20s

11 60s
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network, and the message has a specific type for delay sensitive data transfer;

30 - CHANNEL REQUEST DESCRIPTION 'information element or other
corresponding information element is included into a PACKET RESOURCE
REQUEST message and the information element includes information indicating
that delay sensitive data is to be transferred or;
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- Information on the timer parameters and timer values.
5 - The number of required packet data channels;

- The information on whether the communication is unidirectional or bidirectional.
This makes the network able to determine whether the mobile station requires also
uplink radio resources. By reserving downlink resources simultaneously with the
uplink radio resources it is possible to avoid a situation where the mobile station

10  would need to send uplink data but the network is unable to reserve uplink radio
resources at that moment.

Figure 5 shows successive TDMA frames, in which time slot 5 is used for a packet
data channel. In the TDMA frames 500 and 502, the packet data channel is allocated
for an active connection of delay sensitive data transfer. As the active period

15 changes into a passive (silent) period, the network assigns a transmit permission to a
second connection in frame 504. During the passive period, frames 504-512, the
network also periodically assigns sending permissions to the mobile station of the
first connection for a channel request, frame 508. As the active period starts again,
frames 514, 516, the permission for an uplink data transfer may be given back to the

20  first connection. If the second connection is transferring delay sensitive data as well,
then one of the connections may be reallocated to another packet data channel at the
beginning or at the end of the passive period.

When the same packet data channel is allocated for several passive connections all
the other delay sensitive users can be reallocated to other packet data channels when
25 one of them starts transmitting. Alternatively they may wait for an uplink
transmission permit on the same packet data channel. In practice the reallocation
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' 5 permissions to other mobile stations and thus the network can transmit data to other
mobile stations. In order to prevent a situation where the network receives delay
sensitive data to more than one mobile station simultaneously on the same packet
channel/channels and thus would have to block all but one, the network may
distribute the other mobile stations using delay sensitive data transfer to other packet

10  data channels. The distribution can be made using the following mechanisms:

Early downlink assignment: When the network receives delay sensitive data for a
mobile station, it reallocates the other delay sensitive data users residing on the same
packet data channel. Delay insensitive data users may be reallocated to other packet
data channels or alternatively they will wait for a transmission permit on the same

15 packet data channel. The network transmits a signalling message, such as a
PACKET DOWNLINK ASSIGNMENT, containing new packet data channel
allocations to all/some mobile stations being reallocated.

Late downlink assignment: When the network receives delay sensitive data for a

mobile station, it does not immediately reallocate the other mobile stations residing
20  on the same packet data channel. Only when the network receives delay sensitive

data for a mobile station and the network is already transferring delay sensitive data

to some other mobile station on the same packet data channel, the network assigns a

new packet data channel to the mobile station. The new packet data channel is

assigned, e.g. by sending a PACKET DOWNLINK ASSIGNMENT signalling
25 message to the mobile station.

The network should control that the delay sensitive data does not need to queue too
long for a downlink transmission permit. The network should also control that the
signalling messages related to the other temporary block flows of other mobile
stations do not excessively occupy the packet data channel. This may be

30 accomplished by giving the same or a higher priority to the delay sensitive data
transfer compared to signalling messages of other temporary block flows.

When the network has temporarily no delay sensitive data to be transmitted, it
preserves the temporary block flow and does not set the FBI field to value 1" after
transmitting the the last buffered RLC data block. The mobile station controls the
35  termination of the downlink TBF with a timer or the network may contain a logical
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20

entity including a timer function that is able to determine, when the TBF is to be
released.

Figure 10 shows a block diagram of a mobile station 100 according to the invention.
The mobile station comprises an antenna 101 for receiving radio frequency signals
5 from base stations. The received RF signal is led with the switch 102 to the RF
receiver 111, in which the RF signal is amplified and converted digital. Thereafter
the signal is detected and demodulated in block 112. The type of the demodulator
depends on the system radio interface. It may include a QAM demodulator, or a
RAKE combiner. The deciphering and deinterleaving is made in block 113. After
10 this, the signal is processed according to the signal type (speech / data). The
received packet data can be converted acoustic with a loudspeaker, or the received
packet data can be linked to a separate device, such as a video monitor. A control
unit 103 controls the receiver blocks according to a program that is stored into a
memory 104. Especially the control unit controls the receiving blocks in such a way

15 that the timer parameters according to the present invention are received.

In the transmission of a signal, the control unit controls the signal processing block
133 according to the type of signal. Block 121 further makes the ciphering and
interleaving for the signal. In a TDMA transmitter bursts are formed from the coded
data in block 122. The bursts are further modulated and amplified in block 123. The
20 RF signal is led to the antenna 101 via the switch 102 for transmission. The
processing and transmission blocks are also controlled by the control unit.
Especially the control unit includes the timer function(s) and controls the
transmission of blocks in such a way TBFs are maintained/released according to the
present invention. Also the channel selection is controlled by the control unit in such
25 away that the assigned packet data channel is used.

In general, the processing of information in a telecommunication device takes place
in an arrangement of processing capacity in the form of microprocessor(s) and
memory in the form of memory circuits. Such arrangements are known as such from
the technology of mobile stations and fixed network elements. To convert a known
30 telecommunication device into a telecommunication device according to the
invention it is necessary to store into the memory means a set of machine-readable
instructions that instruct the microprocessor(s) to perform the operations described
above. Composing and storing into memory of such instructions involves known
technology which, when combined with the teachings of this patent application, is
35 within the capabilities of a person skilled in the art. On the network side, the
features according to the invention can be implemented e.g. in the Packet Control
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Unit PCU that assigns e.g. uplink and downlink sending permissions for mobile
stations. The packet control unit may be located e.g. in the Base Tranceiver Station

BTS, Base Station Controller BSC or Serving GPRS Support Node SGSN.

Above, an examplary embodiment of the solution according to the invention has

5  been described. The principle according to the invention can naturally be modified
within the frame of the scope defined by the claims, for example, by modification of
the details of the implementation and ranges of use. The invention is therefore not
restricted to GPRS, but the inventive idea can be applied as well to other
communication systems with packet data transfer.

10 The information on the timer value can be transferred on the above mentioned
channels and messages,, or it may as well be transferred in a signalling message on
some other control channel such as SACCH (Slow Associated Control CHannel) of
the GSM system; also many other signalling possibilities exist for transferring the
corresponding information. Especially the use of the SACCH or a comparable

15 control channel will enable the transmission of such information at any time,
irrespective of whether there is currently an active period or not. Also transferred
the timer parameters of the message field were given as examples; many other ways
of transferring the information can be applied.

The invention is not in any way restricted to transferring speech data, but it can be

20 applied in a packet radio service where any data flows with passive and active
periods are transferred. One example is TCP based applications e.g. IMAP or SMTP
based e-mail downloading where during the session many short packets are sent due
to session setup and control purposes.

Cited documents:

25 [1] Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio
Link Control/ Medium Access Control (RLC/MAC) protocol (GSM 04.60 version
6.1.0); European Telecommunications Standards Institute;

[2] Finnish patent application FI 982577 which corresponds to US patent
30 application 09/447988 and European patent application 99308864.0.
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15 4. A method accor 1ng to claim 1, characterized in that said information is

transferred on a broadcast channel.

5. A method according to claim 4, characterized in that said information is
transferred on a system information message.

6. A method according to claim 1, characterized in that the radio service is
20 GPRS.

7. A method according to any of the previous claims, characterized in that when
a passive data transfer period follows an active data transfer period, the network
allocates a number of transmit permissions that can be allocated to other temporary
block flows on the packet data channel.

25 8. A method according to any of the previous claims, characterized in that when
the same packet data channel is allocated for more than one connection of delay
sensitive data, all such connections having a passive period, and when a first
connection changes to an active transfer period, a second connection is reallocated
to another packet data channel.

30 9. A method according to any of the previous claims, characterized in that when
releasing a temporary block flow in a first direction (uplink/downlink) of packet
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13. A method according to any of the previous claims, characterized in that the
value of said time period is determined on the basis of the momentary
communication activity in the network and/or cell.

14. A method according to any of the previous claims, characterized in that the

15 said information is transferred as a parameter, wherein the parameter may have a
determined number of alternative values, and each alternative parameter value
corresponds to a determined value of the length of the time period.

15. A method according to claim 14, characterized in that the length of the time
period equals to a parameter value multiplied with a predetermined reference time
20  value.

16. A method according to claim 15, characterized in that said reference time
value is given to the mobile station in one of the following ways:
- the reference time value is broadcasted in a system information message;
- the reference time value is broadcasted in signalling messages; or
25 - the timer value is a defined constant is system specifications.

17. A method according to any of the previous claims, characterized in that the
said information on the time period value is transferred during the resource
allocation for the data transfer.

18. A method according to any of the claims 1-16, characterized in that the said
30 information on the time period value is transferred during the data transfer.
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maintaining the connection for a predetermined time after an active data transfer
period and means for releasing the connection after the predetermined time period
15 has passed unless a new active period has started, characterized in that the
telecommunication system further comprises means for determining the length of
said predetermined time period, and means for transferring information on said

determined value from the telecommunication system to a mobile station.

24. A mobile station for transferring a data flow by creating a connection on a

20  packet radio service to a cellular telecommunications system, wherein the data flow
comprises at least one active data transfer period, and the mobile station comprises
means for maintaining the connection for a predetermined time after an active data
transfer period and means for releasing the connection after the predetermined time
period has passed unless a new active period has started, characterized in that the

25 mobile station further comprises means for receiving information on length of said
predetermined time period from the telecommunication system.



