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present invention relates generally to a nmethod and arrangenent for
transferring information in a packet radio service. It is particularly
directed to transferring data, such as voice, telnet, or web browsing in
certain instances where there is a traffic type that have inactive"
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etween a mobile station (MS) and the fixed parts of the system when the user
of the mobile station is moving within the service area of the system. A typical
mobile communication system is a Public Land Mobile Network (PLMN). The
majority of mobile telecommunication systems in use to date belong to second
generation systems such as the well-known Global System for Mobile
Telecommunications (GSM) system commonly used in Europe and elsewhere,
including the United States. The present invention applies particularly to general
packet radio service (GPRS} which forms part of the architecture of Universal
Mobile Telecommunications System {(UMTS), a third generation system which
merges mobile telephony with data communications, especially those for use
with the global communications network commonly called the Internet. Data
communications can also include multi-media services associated with the
Internet. Such services, including Internet real-time services, have gained
popularity over the last several years. Internet protocol (IP) telephony and
different streaming applications such as audio streaming and video streaming
are already quite common on the Internet. In addition, the demand for wireless

access to these real-time services is expected to grow at an exponential rate

over the near term. Packet switched wireless networks such as GPRS are
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designed to provide data services such as Internet serviégﬁ i@w cost
effective manner. In GPRS, the channels are not dedicat pe user on a
continuous basis but are shared between multiple users. This procedure
facilitates efficient data nultiplexing. However, GPRS was not originally
designed for transferring delay sensitive real-tinme data, such as IP
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detail.

Figure 1a shows a version of a future cellular radio system which is not
entirely new with respect to the known GSM system, but which nevertheless
includes known elements and new elements. The terminals are connected to
the radio access network {RAN) which includes the base stations and the base
station controllers. The core network of a cellular radio system comprises
mobile services switching centers (MSCs), other network elements (in GSM, e.g.
SGSN and GGSN, that is, Serving GPRS Support Node and Gateway GPRS
Support Node} and related transmission systems. According to GSM +
specifications developed from GSM, the core network can also provide new
services. |

A new technolagy, Enhanced Data Rates for GSM Evolution (EDGE)} will
increase the network capacity and data access rates of both circuit switching
and packet switching so as t6 meet expected demands of wireless multimedia

applications and more market deployment. The transmission speed of circuit
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2 - 2 JUL 2004 switching is increasing with the introductidnJjot B04h Speed
Circuit Switched Data (HSCSD) while packet data rates are being provided
by General Packet Radio Services (GPRS). EDGE, a new radio interface
technol ogy with enhanced nodul ation, increases the HSCSD and GPRS dat a
rates by up.to three fold. EDGE nodul ation increases the data throughput
provi ded by the packet sw tched service even over 400 kbit/s per carrier.
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referred to as serving GPRS support nodes (SGS 153, each of which is
GSM Release 2000 and subsequent releases, with full backward compatibility to
previous releases. ,
in GERAN, packet voice service using e.g. AMR (Adaptive Multirate
Codec) may be implemented. Such services represent a type of real-time
application that typically has pericds of silence (no speech). Procedures for
handling such applications are required.
Figure 1b shows an architecture of a general packet radio service (GPRS).
As explained, earlier GPRS is a new service that is currently based on the GSM
system but the general principles discussed herein can be applied to GRAN
{General Radio Access Network). GPRS is one of the objects of the
standardization work of the GSM phase 2+ and UMTS at the ETSI (European
Telecommunications Standard Institute) and 3GPP. The GPRS operational
environment compris'es onhe or more subnetwork service areas, which are
interconnected by a GPRS backbone network. A subnetwork comprises a
number of packet data service nodes (SN}, which in this application will be
referred to as serving GPRS support nodes (SGSN) 153, each of which is
connected to the mobile telecommunications system {typically to a base station

through an interworking unit) in such a way that it can provide a packet service
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connected to the nobile tel ecommunications system (typical Ily E a base
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t he PDP coptext i Pmmexaddﬁbgs thet h@thﬁeqmtmdom@ uaed it berriRd ARt byathe

opti onal %éﬁ]ﬁ! HeCES’s %Waghmgﬁ%roc(eéﬁw. In order to send and receive GPRS
data, the MS activates the packet data address that it desires to use by
requesting a PDP activation procedure (Packet Data Protocol). This operation
makes the mobile station known in the corresponding GGSN, and interworking
with external data networks can commence. More particularly, a PDP context is
created in the mobile station and the GGSN and the SGSN. The packet data
protocol context defines different data transmission parameters, such as the
PDP type (e.g. X.25 or IP), the PDP address (e.g. X.121 address), the Quality of
Service {QoS) and the NSAPI (Netwoark Service Access 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 NSAP), and optionally the access point name

~ (APN). |
Figure 1b also shows the following GSM functional blocks; Mobile

Switching Center (MSC)/Visitor Location Register (VLR) 160, Home Location
Register {(HLR) 157 and Equipment ldentity Register (EIR) 161. The GPRS




Figure 1 b also shows the foll ow ng GSM functional bl ocks; I-ﬁbrL
Switching Center (MSC)/Visitor Location Register (VLR ?.GIDUL Locati on
Regi ster (HLR) 157 and Equi prent Identity Register (EIR) 161. The GPRS 4
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In GPRS, a Temporary Block Flow (TBF} is created for transferring data

packets on 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 Logical Link Control (LL.C) Packet Data Units (PDU} on packet data physical
channels. The TBF is normally always released when there is no data to be
transmitted. Such a release creates a problem in voice services and other real-
time services such as streaming audio or video when silent periods can occur
from time to time. It is also a problem in general where the application has
relatively short inactive periods between active transmission periods. Such
applications can include telnet and web browsing. During these silent or
"passive" periods no data is transferred and the TBF is thus normally released.
The TBF setup procedure is likely to be too long in order to be set up quickly
enough when the active period resumes, which results in undesirable voice
quality.

An example of the resource allocation in the GPRS of the current GSM

Phase 2+ specification is next described in more detail.




enough when the active period resunes, which results in n@@@iﬁﬁble voi ce
quality. An exanple of the resource allocation in the GPRS of the current
GSM Phase 2 + specification is next described in nore detail. 52 J UL
2004 In the GSM Phase 2 + the uplink resource allocation is currently
specified ‘as follows: The Mobile Station (M5) requests uplink radio
resources by sending a PACKET CHANNEL REQUEST nessage to the network.

Vari ous acces Y/ r cified for th guest nessa For data
Urinet or “or ot RS Elale S ' TR et Buecigh i Caier 2eddfe T oo
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net wor k Kekek\ees spediNedih thElhbiNRlst RFEddage. MRs HRBLtrahstdl Cilel prths@ne phase
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Channel sae%eH) ‘twophage|asea8s GRdi shoraasaess) type ¥plvas pehdefirgdideaingi n t he

request F@ﬁﬁﬁg&eszhﬁyﬂeo\hh@é’“tﬂg NIG iphefy \éfétﬂ{é.%wssuifc% t8%rahbidh ¢
message content of a CKET CHANNEL REQUEST nessage: 2 AlL 2094 bits

1110987 60l Qlf%Nf*LﬁDd%‘l@emO@ﬁaﬁﬁélthﬁ@é@'@sﬁ mmnnltpalpieﬁortran}fsrrmgase Access

Request ghMiddasCddthafsws Pit (S5)> <Priority: bit (3)> <RandonBits: bit (3)>
100nn n p p r r rShort Access Request <NoOf Blocks: bit (3)> <Priority: bit

(2) > <RandonBihes:a petwgrB)receit€r0d PAGKET CHANNEIORPAREST Avessage Request

indicating one phase access, it may allocate radio resources on one or several
Packet Data Channels (PDCH). The ailocation is based on information included
in the request message. The following table shows an example for an 11 bit

message content of a PACKET CHANNEL REQUEST message:




<Priority: bit (2) > <RandonBits: bit (3)> 11000 1 r r r r rPage Response
<RandonBits: bit (5)> 11001 O r r r r rCell Update <RanglqiBi t260% bit (5)>
11001 1 r r r r rMobility Managenent Procedure <RandonBits: bit (6)> 11010
Or rrr rSingle Block without TBF Establishnent <RandonBits: bit (5)>
Al'l ot hersReserved An 11 bit PACKET CHANNEL REQUEST nessage indicating one
phase access has a field of 5 bits describing the multislot class of the
mobi | e SF“‘”'Q— fiald of twn hitg indicatin iority and a
t

field of tdirge bits describing rapdomreference (random nolgi | e station
i dentifi ion infaormation) The fhllaowing table shows an edanple for an 8

bit messgge aqenbept7of =4 BAGKET CHAMNEL: RRQJEST ABSsage: 7§ 2 J 2UtV bits
876543 2 Packet _Channel Access lmhmmytr rQne phacp Access Hequest

<Mul tisl §t @ assm hihw P p tRendonB| bae bhisd DovecBBNRBFuEsE SHort Access

Request #NoO Bl ocks: bit (3)> <Ranpoghiis..hi )>..01000r rff r Two Phase
Access R§quest <RandonBits : bit ( 3)<ﬁ§it)%)]cf?cr&ragr%%bégRg%p%r se <RandonBits:
bit (3)> <Priority: bit (3)>

<RandomBits: bit (3)>

l 0 0mnnpprrr Short Access Request
<NoOfBlocks: bit (3}>
<Priority: bit (2)}=>
<RandomBits: bit (3}>

1 10000ppTrrorr Two Phase Access Request
<Priority: bit (2)>
<RandomBits: bit (3)»>

1l 10001lrrzrrr Page Response
<RandomBits: kit (5}>

1 1001¢rrrrr Cell Update
' <RandomBits: bit (5)>

1 1001llrrrrr Mobility Management
Procedure
<RandomBits: bit (6}>

1 10100rrzrzrr Single Block Without TBF
Establishment
<RandomBits: bit (5)}>

All others Reserved

An 11 bit PACKET CHANNEL REQUEST message indicating one phase
access has a field of  bits describing the multisiot 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).

The following table shows an example for an 8 bit message content of a
PACKET CHANNEL REQUEST message:




01010r r rcCell Update <RandonBits : bit (3) > 01011r r rMbility Managenent
Procedure <RandonBits: bit (3)> 01100r r rSingle Bl ock Vﬁgboﬁm&TBF
Establ i shnment <RandonBits: bit (3)> Al othersReserved Kn 8 bit Packet
Channel Request nessage indicating one phase access has a field of 5 bits
describing .the nmultislot class of the nobile station and a field of two
bits describing randomreference. The information about the allocated

radio re s—iLs-sent to the Mhbile Station with g PACKET UPLI NK
ASSI GNVENLjressage. When a networ k| recei ves a PACKET CHANNEL REQUEST
message {Hndicating twn phase acceks it pny allocate |linitdd radio

resourcelom one spacket data channgbacidde @ldmeat adeéagi o rdsources are
transmt dtothe 8 - 2 JUL 2004 hile station with a PACKET UPLI NK
mestagem Nt er this al] ofatpigdsd he:d¥esi kegséal i dn transnmits a
_ SOURCE REQUEST nessage t od(,hgftpseltc\)wllés Y g]s_% ngs}t>he al | ocat ed
radi o regource. The nessage defines nore accurately the required radio
resource$, e.g. requested bandw dt h<Ramérphite:i yt &AH>t he radi o capability
of the b€ station, Based om th rrformatTom recerved—T1f t he PACKET
RESOURCE|| REQPEBT sk dge, the net WOPRTheRCcenas §RABABC or seleral packet
data chapnel s to the TBF and i nf or heNobf®laSasd .ghved (apto regources to the
nobil e sfation with a PACKET UPLI NK R ARRLEIVENT LTRSS S@pe. In such a

confi gurﬁti on, the request of resources is nmade using the RS control
channel @is¢an gxanple. there are al 9, 0bhed MRV R rREGIMESTiNg  resources
in case fthe cell does not include ph GPR% control ,chznpel (edlen if it
supportsfGPRS). In this case the rpSBaPCEREF e tcdd’ e made using a GSM

control h%ngeb.o lrrrx Page Response
<RandomBits: bit (3)>

010190rrxrr Cell Update
<RandomBits: bit (3)>

0101l1lrzxrr Mobility Management
Procedure
<RandomBits: bit (3}>

01100rrr Single Block Without TRF
Egtablishment
<RandomBits: bit (3)>

All others Reserved

An 8 bit Packet Channel Request message indicating one phase access
has a field of 5 bits describing the multislot class of the mobile station and a
field of two bits describing random reference. The information about the
al_located radio resources is sent to the Mobile Station with a PACKET UPLINK
ASSIGNMENT message. |

When a network receives a PACKET CHANNEL REQUEST message
indicating two phase access, it may allocate limited radio resource on one

packet data channel. The allocated radio resources are transmitted to the




In the prior art the uplink radio resource allocation could cause the
followng problens: If the priority field included in the?PMﬂKéﬁUtHANNEL
REQUEST and the PACKET RESOURCE REQUEST nessages does not define the
characteristics of the data to be transmtted (e.g. delay sensitive

real -time traffic), the network night not be able to provide the needed
radi o resources for the MS. Thus, transferring speech using the GPRS

m ght not _reach a suffic u efault RLC node is_ an

acknow e '%n%aﬁon W*Bh%%‘é%@g @%U&Aggg‘ﬁw@“ﬁé&ﬁ@ﬁﬁe Aftef it woul d be
t r ansf er RdcatidrthelnaBHd 9ekieA 3RmMsMiG APACKET RESODREE FEENSSST shoul d be
used. Using two phase access, additional radio resource request

i nf or mat MFFSAES t@ahg neKork Py weng deealiecated frdie resqures- b"ha@éesé‘éﬁ%ss causes
addi ti onglfidel %fscacwﬁtataw%qmalrgarae.régoa.rc@geggr ?eq fh TODI | ¢

i
station has to send two request nessages to the n tWOI’ I nst eaof of one. In
spite of anderigdigy.t anshtiie redi) @ane@dtmroéém owmhitetstatigror Bagddoen ithe i s not

guar ant ebohigtion el iiie PACKIE RESORIFRY HEQLRETIadad, A o 1 esour ces

for the e station transferrin sensitrve rea |rretraff|c When
al | ocat i mgtwadk may eseignoas drosevamllpmlckev damfcmannele\mlthelﬁ'BFadwndomfcrramour ces

t b begause the. down i T Bl ock
Fiow (o0 E5REHE Fh P R rOGE HRTah Wt RERC BB 725 7 20
2004 posHNIBIGNMENT mdseagmbi | e station |s to recei ve a downlink packet, the

t kK i ble to f t he t f
packet . Downl IEeutea PeuBlipReha etars ohfsrelrgss Iuers Wepsciel GRiSe
fol | ows: cokfrenchdrnehas wardsarpei vasredafeaali@bmrmsla @hakdty Whi ch has no

assigned _radio resour nd mhose ion i s _known, the network
assi gns [ERAEeET BsHired EE cSﬁ dgpR gt ! QIGOPB%bR%'?“%,aﬁhé'"Eﬁ'a(ﬁH%" & 'By

transm t sipgoras E@v@ﬁT in EXN Vb b&h AREOENNENG LB 80 Be ade @i Ridsmst at i on.

When t he m)b|l t|on recei ves the assignnment nessage, it starts
| i st eni n§OPHO F\'éa ocat ed packet data channels for Radio Link Control

(RLC) data bl peigfe prdt adpmal llusllﬁkr.@@hcprers%amy%cal&@eaalu%usmﬁef0' | owi ng
probl ens may arise If information attached to data (comng fromthe SGSN)

does not Q’B’M"ﬁﬁ PfPh’é”l?har acteristics of the data to be transnitted (e.g.
del ay sensitiManEgfority fBId included in the PACKET CHANNEL REQUEST and the

PACKET RESOURCE REQUEST messages does not define the characteristics of
the data to be transmitted (e.g. delay sensitive real-time traffic), the network
might not be able to provide the needed radio resources for the MS. Thus, e.g.
transferring speech using the GPRS might not reach a sufficient quality.

The defauit RLC mode is an acknowledged mode in one phase access.
Since real-time traffic would be transferred using unacknowledged RLC mode,
two phase access should be used. Using two phase access, additional radio
resource request information may be given to the network. However, two
phase access causes additional delay to the channel assignment procedure,
because the mobile station has to send two request messages to the network
instead of one. In spite of the additional radio resource request information it is
not guaranteed that the network is able to provide the needed radio resources
for the mobile station transferring delay sensitive real-time traffic.

When allocating radio resources for uplink transfer, downlink radio
resources cannot be allocated simultaneously, because the downlink Temporary

Block Flow (TBF) cannot be created without downlink packets. Thus it is
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traffic), the network may not be able to provide the needed domnlink radi o
resources for the M5. Also if there is a need to transfer ﬂ@
sensitive real-tinme traffic in both directions, dOMﬂ|Iﬁk2aAg ink, the
nobil e station may request uplink radio resources only when the netmork
assigns sending permssion to the nobile station. This may cause a del ay
of a variable anount of tine, such as several seconds. Wen allocating
radi o resources for downlink transfer, uplink radio resources cannot be

al | ocat e®os5iRgr tvhsactheIoRjiscsatian i (Reierveka Tewpdnk packe) ek cannot be

created v LRadle toRLiDK rBfE KB Surcd ¥y th thehsPQSSH tkSackbat the nobile
station may request uplink radio resources but the network is unable to

assign the re&Qé@‘ﬂ'EH rﬁ"ael|f@5%§®@ﬂ%a§!0nua|qumentlwp@clfleé@grfgfému%\al | ocation is
currentl I | udes a
u XNﬁ %Scﬁ?irée%d\{@%"ﬁata%?%ymo é&%oﬂv&l‘ﬁ %2‘195 b O%%Ifﬂ?& uaes

count down v_a ue 'S specl rence See Tabl e 1)
that the r@llos*hmurcmam!s wihkivse celidocasivinl ie ksmam, ahe habvorkoassigrisaadi8S_CV_MAX

(broadca R C be transmtt t he

net wor k. %i eé%@%%b%gr#&%%&ﬂa&?c}%acﬁ g? 8%%6‘6'5{‘}% e F&gﬁ(%rt he nunber
of remnai MICWYNRINK M&GNNEkEnWssh\gd tteﬂ@\/mbbﬂaé eltat'b'he Whash tth@tﬂlat a block is
sent totEc—i.network ith the ue set to £ﬂ en i 1 al so

Gori nes CHAoRREBVER e SETORMSTL IS amE Lot Rtenid i 18 Sasared nan 15
it shal | packetadutaehenagly foveRadibCiklaCan®bDLE) daeaBioagst hat the new RLC 10 -
2 JUL 2004 dafa bl ocks shall not be sent durjng the on90| ng TBF, Once the
network recel\/8QW f-'él_ o, reseHEse HjacrtipRethe\foflpwing Rroblgrps Mey arisga TRE

rel ease proceRunRsmatén attlabﬁédift@datd (boﬂﬂhg flont Bt OGRS Aeks Rotiaatih@cat i on,
the foll ow n arise: %F del ay sensitive real-tine data

M
i s transflg Pg?ﬁ‘SW‘F“F%BF q H?@r@a‘&%"aa&'@ ed 8P t ety prrsitiversREMg es, the

mobi | e SkafHe)) thafetibrRThaP hbe Be $8KLIPhroviddtheRflede 8 SRVIIinkFagRUS € duri ng
t he passive periods the nobile station has no RLC data blocks to send to

the net wsPIOUssRF taidBe MR Cv value ' 0' terninates the uplink TBF. Because
the TBF set UDAWOQ?WE%atréléﬁstott\'é%’feﬁdﬁga}ﬂe@ RhiMVe redilihe kGse@mnot be

transmtted with good quality reae no guar ant ees
both directions, downlink and uplink, the mobile station may request uplink radio

resources only when the network assigns sending permission to the mobile
station. This may cause a delay of a variable amount of time, such as several
seconds.

When allocating radio resources for downlink transfer, uplink radio
resources cannot be allocated simultaneously because the uplink Temporary
Block Flow cannot be created without uplink packets. Thus it is possible, that
the mobile station may request uplihk radio resources but the network is unable
to assign the requested radio resources.

Uplink radio resource deallocation is currently specified as follows: Every
uplink RLC data block includes a countdown value (CV) field. It is specified in
reference [1] (see Table 1) that the CV shall be 15 when the mobile station has
more than BS_CV _MAX (broadcast parameter} RLC data blocks left to be
transmitted to the network. Otherwise the mobile station indicates to the
network the number of remaining RLC data blocks with the CV field. The last
RLC data block is sent to the network with the CV value set to ‘0’. Reference
[1] also defines that once the mobile station has sent a CV value other than

‘15, it shall not enqueue any new RLC data blocks; meaning that the new RLC
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that free radio resources are always avail able when the rr?ogigle S;at i on
requests uplink radio resources. Downlink radio resource e’él? ation is
currently specified as follows: Every downlink RLC data bl ock includes a
Final Block Indicator (FBlI) field in the RLC header. Reference [11 defines
that the network indicates to the nobile station the rel-ease of the
downlink TBF by setting the FBI field to '1'. The network sets the FBI
field to '11' when it has no nore RLC data blocks to send to the nobile
st at i on. dafa bleckesball pelgbreentduringiheckngninch TBBI Qriasl theetwpek ' 1' t he
nobile s i I ; K i Spl Lyed the
FBI inf g%n%\ﬁ%oﬁmﬁhgﬁsiﬁﬁg%gf%r§9rfgég§i5€§{s t étiégtﬁgﬁig%%e%ﬁg&ﬁégsage,
t he TBFarsinitidtedsed. I n downlink radio resource deallocation, the

foll owi ng propl -arise; f d ensitive real-tine . traffic is
transferred o@'e'rgﬁﬁ\ggi% )oé'cﬁﬁlaf ég'}cgcéee aug%a%%)rndﬁhg){?%“@ﬁ? rpé?\tf e'@g%éa\}r ﬂ?sees:, t he
net wor k has t i eegt édlhy sbnstveredl-tid-datpds trasefsicanovdraadivdetediaceng t he

passi ve periods 1he net has no RLC data bl gcks to send to the nobile

ratt on BRECENTsta Fursi S e e arbinsBuch Mas o StiaR ol Al co.

there ar dBR® pgHaesdibeSedalad dUFieg theghssive potisELtheinBbitd YAYISn ha¥aid abl e

when t.heﬂggtq%%. tries to all ﬂcate downl i nk radi g resources. Problens al so
[

occur S QPRSP sp0ddAdha SrhvPHK RS HeHsh e Q¥ MAlussioAermingtes ¢ del ay

sensi ti vend @plink TBE, dRkaudd Hef TBF kstup' ostMlres daiy MAEKELIay dakdhive
channel / channels (PDCH), it is not guaranteed that adequate sending

per ni ssi GREiGFRNRALRtraRsBitles with goed bty -+ Aisod dhere BEEQUBErINES Ur r ent
net wor k idatZrele tadio PEMYhrEEYarRBAWRRY SvAROM GHQR AR MbileNRafidiRFflestsd Stics of

the transferred data (e.g. delay sensitive data). A further problemwth
t he pri otPlnk radie cegquEels.on is related to the feature that the network

assi gns {1 anSBbAMIAR rRAb Tolrof debRicatiBh!id ARty UK os fIcS6:! ONS
i ndependently, 1.e. controls I ch nobile station recelves data next and
whi ch nobvery dewniinnRhEyase hipcdneludesce Findd Rk Indipater (FEfdieldin the
pocch. g, SRt B BRI Etne S ShAR LY s BT RACHOLEE UL
del ay sestationvibe réeiaae of ¢ne HawntiokdBhilngsdttng the &8I fielditb ‘MisfThbe able to do
S0 in or ﬂg{wsr?( 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.
In downlink radio rescurce deallocation, the following problems may arise:
If e.g. delay sensitive real-time traffic is transferred over radio interface
according to current GPRS rules, the network has to establish several TBFs per
session, because during the passive periods the network has no BLC data blocks
to send to the mobile station and thus the FBI value ‘1’ terminates the downlink
TBF. Also, t_here are no guarantees that free radio resources are always
available when the network tries to allocate downlink radio resources.
Problems also occur in assigning upiink and downlink sending
permissions: If e.g. delay sensitive real-time data traffic is transferred on packet
data channel/channels (PDCHY), it is not guaranteed that adequate sending

permissions are given in ordert to transfer the data, because the current network
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maintain an acceptable service level. If nore than one ugeqy| s2ikl ocated to
the sanme packet data channel it is probable that at sone point two or -nore
users Wil need to transmt sinultaneously, and just one can be served on
the channel. 1In speech conversations a |arge proportion of the connection
time is silence. _Thus it would be possible to statistically nultiplex nore
than one speech user for one packet data channel. The GPRS channel
reservation system however, is not elaborate enough to support this need.
Ther ef or @09t kave knnwyledge db@awthes@maQtﬁvetl@atefathtertem’nﬁﬁ@red:dﬂtab{e @&l | ocat ed
for one e whi ch neans that the usage of the channel capacity
I S not ogtal ée gnﬁg\hr%rtra)t he network notices that a nobile station wants to
send e, g, del Ayfurmenprcthlem with she prlomeruspbcrhkat[brr scnelanerd ttdn ehen Eetatumek

reserves ch I|nk ur ces. t he b S, request ed.
This nac 405 Y ToallB Bt A BRSiohhas ARl o wBhE afF BBl cos

avai | abl direStiards mﬂbneaienm, ha.yccm?tmstvhabh nidbite Bagta redaiveschhaa ekt | s

dedi cat ed terrglcbarl to a single | e st%l on in the uplink direction.

During p&24Y; til§stations may R, ad’@l"&y UYRYEL i SAMRERES 9fr ansfer, the

net wor k riﬁyhcaﬁﬁ)lnggbdéfﬁtbﬂbawr&gnﬂelﬁﬁ%@hﬁﬁtr@@%td)ésstob%téd mﬁaéﬁééchchannel sto
other nmobhile statjons. Since the nobile station transferring e.qg. delay

sensi t | vaINaSHIGeaN wguirgents. | GRIGVEBEY yWheneyrRs %'abkae@e'amsan%m%ner

ot her noRGtLuSrAtdsHdBMdthA gt%rt?al?s]ﬁ@(:@%ttb@ de 15 aFRRAGEEr GAt @ channel
cannot be assigned a sen ernm ssion to determ ne whether they have

data to &fatain ﬁ" taﬁ@el?}ﬁb'Prﬁ@r‘dP? éavel-oif. maresthan; gnepgges is ﬁmﬁiﬁét%ﬂnﬁ | e
station 3hhRCGHREL HNal dHannSRNEs BPo%%re datat gmegg.nm@& r hfbre€Rg:se- 9. del ay

sensitive data at the sane tine, only one can serve There ore t he
net wor k Mli nged del t-ta@smets%lmpttanweelmand sy one 2o bernenvest oofthershannel st at i ons

transferjy g?e@chgcorq%'rﬂloﬁggslbr Vﬁr %%"t"i’orfgﬁﬁg i dHhekBoh I?fm ﬁé{?—Of packet

data channels I n er to pro cce service qua |ty 'C/ MAC Layer
TBF Cont ribks (heoulschambosaible do rsemtweﬂv Irmdempx ofirertban snetspeech heerp hysi cal

connect | ?(?} OI'QJ QC@Q%?Q Gﬁ B‘i) Sr?lr Véigﬁs 'cﬁarlﬁ%?trege?\sr éOI"I &%gr I n PNEB' paSSI ve

periods o BS%ion sane physical resour 'shar ed
bet ween imuhoi qﬂbbortaeseesougrnto sdrp;mrptmgadade TharckBfe mslyairremé@mf delayct i onal

when t her 8 g tfor é r a c weenet he m)thannels a\_tnlcr(])%e%%g t he
networ k. ST SeRulies P e RE Aboa8FAF Fte basiel
that the usage of the channel capacity is not optimized.

When the network notices that a mobile station wants to send e,qg, delay
sensitive data in the uplink direction the network reserves as much uplink
resources to the mobile station as is requested. This naturally requires that the
network has the required resources available. Such allocation may mean that
the packet data channel is dedicated temporarily to a single mobile station in the
uplink direction. During passive periods in such uplink delay sensitive data
transfer, the network may assign uplink sending permissions of the allocated
channels to other mobile stations. Since the mobile station transferring e.g.
delay sensitive data reserves the uplink capacity of the packet data channel,
other mobile stations that are allocated to the same packet data channel cannot
be assigned a sending permissien to determine whether they have data to send -
in the uplink direction. Also, if more than one mobile station allocated to the
same packet data channel needs to send e.g. delay sensitive data at the same

time, only one can be served. Therefore the network is forced to restrict the
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traffic types which have inactive periods between active &&ﬁgﬁnﬁ@$lon The
procedure is especially beneficial for real time service€s do not
tolerate TBF setup delays. Thus the network nay be informed at the end of
an active period, as to whether a passive period follows the active period
(and therefore the connection should not be released since at |east one
nore active period is to follow) or if the connection can be released (no
nore active periods are to follow). The network may al so be inforned as to
whet her hherabpaokmohilatsaaﬁﬂresnmm’nsfemmgbeag delay gensitive datdhaccofgingao ahy Bl ock

Fl ows. The I,.nf o ITB.tI gan be transferre n acket ta channel
during af” Wf\?&pﬂ‘é’f BP“BW‘%{S Hbﬂfq% to@ﬁ%‘ﬂﬂglacc%ﬁtag'ﬁfpef‘f B AUt he packet
data channel the |nforrrat|on can be transferred e.g. in the MAC header

field of E Egtg bl oclgr éi ternatively a separate signalling nessage can be
used. W POl s possible to keep the created Tenporary
Bl ock Fl ow avghbabithigyeto Vi el thgEE phcblétfs G lvhet @ thephysicht Bohh&dion Wien an
active period starts after a passive period, the connection starts using

the creaPéd PRk serying isdent prsenvichayring thespassiveneeringsiaita sresiPichannel
may  be @’@ﬁl‘gan%é Shﬁgteglrreggtﬁ"&@%laﬁ dsgillrbegﬁ{h‘?éﬁlbet\fv%%]:%s %Gs?fgf gRntrol I ed

usi ng one of lura nmet ho ogi es. Thus t on until
control Tmﬁwmdum 3 §B§|lgnﬁbl|@@t f@mwahmnlthsrerlélr@ablegdp transternaxi num

hol d ti e he TBF
s Tl cageyefafiine Roblle Sl Ui ndtRIL. The troSiliPe RECUAGE Ateets S o
second alttadlinttnesevhishthaae indmivepuriodattiebweeh agtive smhsmissenT BFhé o stay on.
Athird ' i S t TSE d th

Gat o 11 cPrpqr s foroRiel MepbifolBr FRD Tty shisest aislal BR B687,' Ty "2004
that a sdphrsstep delawspacket is sent (in the data channel), or that a

separ at e dat acket is sent jn.the sj [1in hann hat . .a tiner is
e C he ox aTh &8 fsheghorf iy by iitBngd 8F Phe, 00 pL A0 BeEve pRliots 15 1

anot her twdahiérgp padsive penied fchlaws ecltvep ivdeaad thér@fcfrb&hé)cbﬁnécﬁum del ay
sensitiveé ﬂgtatflo arg allocated to the sape acket d%ﬂ? cham? On  an
upl i nk cRAAWE "ot heTeleaspd siiss;tdeast anednos agHve regiadiigde dpiow) Biif ot her

nobi | e sh@tomEtidhYcddebd Rédseaahe tndre dHtNepesidab et to faNmdi atid y or a

transm ssi on
network may aiso be informed as to whether the packet data channel can be

assigned to other Temporary Block Flows. The information can be transferred
e.g. on the packet data channel during an active period or on a control channel
at any time. On the packet data channel the information can be transferred e.g.
in the MAC header field of a data block. Alternatively a separate signalling
message can be used. With this information it is possible to keep the created
Temporary Block Flow available even when there is no data to be transmitted.
When an active period starts after a passive period, the connection starts using
the created TBF again, and possible other users of the packet data channel may
be assigned to other channels.

In general, the TBF can be controlled using one of a plurality of
methodologies. Thus TBF can be left on until control information is signalled
concerning its release or if a maximum hold timer (e.g. up to 10 minutes)
expires. At such occurrences, the TBF is released. One alternative is that the
TBF is set up in the MAC layer. A second alternative is that the application
layer sets the TBF to stay on. A third alternative is that the release of the TBF

may be placed in the data field in which information of the end is expressed or
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permt can be periodically allocated to the nobile stations j‘&]tgﬁ t he
nobile stations may indicate their willingness to t r ansfex. ownl i nk
channel, after one nobile stations starts to transmt, the other nobile
stations may be reallocated to other channels inmmediately as well or the
data may not be transferred until another nobile station starts to receive
data on the sane channel. 1In addition the network card, also be inforned
of a need to allocate a TBF in the opposite data transfer direction. For
exanpl e, thitemsegrratskdatBmacket iglseot fitate dake chawrel), ok tBR sepandtecdath| ocat ed
even if I pk: N t t. the ment '

I nf or mat ?gﬁg%ﬁ Slgg#{n(rig‘tﬁs '?arujan(c)? ?Iﬁané‘ ers?%ﬁ%?f ?ﬁ@"&ﬁ%é’é%g@' Sse"g“gﬁ‘g’g?’ét e

i nf or mat vdncke irdtiztes tbe releasenof thieofTBFRt i on el enment for anot her purpose. The
tenporary data fla an al sq be, al | ocat ed ,aut onati cal i n both data
tranet o di r et rasthe ERnRBie AR AR SR B aey e FetlniPedRabe) - when

t he dat ademyasdnisivie) datayih®n @rdalistRh ey 16 ERS bdrhy Phcksildat@ichamel! [@n | nvent i on

Application ptraéer TBF %)tnt rol It is thus an object qof the present invention
to over cGReAIRE HPBREleATteHAR? BgbileRtatih B tste tansant. ghgpither rabilgised when

t he dat aghytfonermOe e TBSIocatdd 16 StheP BREHALIE tninddi=hdy B9 4 PaitknRiSsiRS RLC MAC
standard (reference (21). This particular problemis wth regard to

appl i cat PEHBMGREIRe periodisallyslipsatediio thermapkilesstationrsq thatdhe ¥ ssion
periods seRpndlmey Muicdit eRdir BRRlihGSs BNbsndisr. AT GWhRIL ¥hdahodi aftt&m for

voi ce service because during a conversation, tﬁere are often many silent
and act i ¢8epeebileistationg sipatsytoftransnit.| thesubemumebile statings etay Beconds.
Accordin r | £ | e i ynset up for
Cach act oo B P R BT 5 W01 (e, BT Fodd s, Thi's
14 2 J Ut@nagmzﬁdt@aﬂiamgﬂm\mowe sthtioTBRrtstaargseiyiel daa lbocthasentehe TBF set up
procedur gnhsnelf €l atively long and it causes unnecessary signalling to
occur. Consequently, the solution presented in the current GPRS RLC/ MAC
standard for leagditipptheativork cagiaiso he informed off @l metd, tonalloceten@diBk, etc. is

Rat co. 1 ot HEBago e TARSHT asalfon o Re e ambls 3N B UK T8 s T che
process aflodzedgthengdventinkt T8F isTdles allocated even if no downlink data is to be
transferred at the moment. This information can be transferred in a signalling
message as a separate information element or in an information element for
another purpose. The temporary data flows can also be allocated automatically
in both data transfer directions (e.g. during a connection establishment phase),
when the data is a traffic type (e.g. delay sensitive).

Summary of the Invention

Application Layer TBF Control

It is thus an object of the present invention to overcome the problem
wherein the Temporary Block Flow is released when the data buffer becomes
empty as specified in the R97 and 99 GPRS RLC/MAC standard (reference {2]).
This particular problem is with regard to applications where the transmission
consists of multiple transmission périods separated by silent periods. This is
particularly a problem for voice service because during a conversation, there are
often many silent and active periods that vary from milliseconds to tens of
seconds. According to current specifications, the TBF must separately set up

.for each active period and it is torn down when the silent period begins. This
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I's an intensive discussion concerning the design and standardi@:?gﬁ? of
GSM EDGE based radi o accessed network (EGPRS) that would imt et o the
sanme core network as Wdeband CDVA (WCDVA) based UMTIS Terrestrial Radio
Access Network (UTRAN). In GSM EDGE RAN real -tine voice connections are
carried over a packet switched radio interface. Thus in order to achieve
successful use of these technologies for real-tinme and other traffic type
applications having inactive periods between active transm ssion, a nethod
must be SArEYrdNee of dhe FBRiiwRAraglerhbeanyse dbe JBFsetemprapsdureos TBF. Thus

rust b ! ; o . . _mn
ront | onesiafively R hiP ke i Bty SRR USR>S disellond HEOLD Y
the hi gheelutien giressingediin thegeurese BRRS ALE/MAEstandars foo npaytapplipatiansi n  t he
tri [ ' BE t d tri tici t [

e Or el e os SoRBETbRL: iR ol SGk R AN p ol plPRlRbRRE T L S B% 6d o

t he |'ower | anstisertrioreugirréritly thednhaated Datk Ruted fop@tobdl Evplutioht i ves. | n
summary,

resent, invention is particularly beneficial, and_jin sone
oanact s ERGERRRSTY SBbT8Ron & BAbE WHaste baieg Mg R T
rel ati velisyarslimedsivé dRelissién pert@fiing the ddifyrCase sehddRiiLRioh@TTUNI cat i on
bei ng trg%%%%b{r%?b it is, extrenely irrgortant t hat TBF be kept on all the
time in 35drradi 3eeeprrRe etk (BEPRShHat werld riesfage e tAdd over
agai n dugam@ coP@WeBRorkasSRERHANAEDINA WEBIMAY Bastdl GMTEOTEREYLGAL | On, TBF
establishment would therefore introduce too nuch delay if TBFs were to be

r el easedRadici Agcass I Natvosk (VBRANEN I CROHEDGRRANyeakidmguaide y of voi ce
comuni CabhRettipdlafe RErriddoeFR I sdtKet sivitchB@ rsdis Sniebrakst q'[hﬁlgtiljl Yeddtaba

transfers (such as telnet), delay requirenments are not e sane as with
respect Pehiey@auseassiulysesddbesestasbaolonies fappialdime and ethardraffiatyprie to

operate g¥Sfbatibnk rﬂ%@ﬁlgv}ﬁv\ﬁé‘@civ% ;ﬁé’i’ﬁfdsf@e‘i%@ﬁ.ed%tig%'grang&i%ﬁrgfasﬁeﬂﬁodlﬁlz' However

by keeping TBF on eve en there is nothing sen suc
appl i cat Mt begisiierined fori mininizind the winecessav teandewh of f@imel 15 M L j ui

(PCCTH) and woiertsr SE LA RS In ARSI (RS SRR o niTar

appl i cat pravioushc memtipeed evtfepeinabe RLOMAD lalyenisr caladred.s Irbefeopreseratt a coul d be
transmt }n%%htion, the higher level signalling messages are used so as to participate in
the triggering of a special type TBF setup and as a trigger to participate in the
release of such a special type TBF. The information is transferred to the lower
layers through the protocol stack via specific primitives.

In summary, the present invention is particutarly beneficial, and in some
respects, essential, for data transfer that has active periods and relatively short
inactive periods. In the case of voice communication being transferred, it is
extremely important that TBF be kept on all the time in order not to require the
re-establishment of TBFs over and over again due to pauses in speech. With
regard to voice communication, TBF establishment would therefore introduce
too much delay if TBFs were to be released during silent periods and
consequently the quality of voice communication would be unacceptable.

| In the case of interactive data transfers (such as -telnet), delay
requirements are not the same as with respect to transferring speech since the
application would continue to operate even if there were slower responsas due

to release of TBF. However by keeping TBF on even when there is nothing to

send for such an application, results in minimization of common control channel
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Therefore, basically the idea of the present invention is that %’5@ IS not
rel eased i mediately after the radio link control (RLC) +hif ik ones
enpty, since sone applications, especially speech, require that the
comuni cation path be nmaintained even during silent periods. Throughout
the specificationreference is made to delay sensitive data and.it should
be noted that this refers to a subset of traffic type data which has

i nactive periods between active periods. The description contained herein

t her ef or &@EHhHBage) (cgeanan Fgsawrce)r and pecketrrprompn control phannekl ati vel y short
| nact i ve mekdQdsng bel.ﬁ@to@cgersg%aﬁé tﬁgatgteeé*)te%tt\wgﬂ}e"i‘%;ﬁ\’ag periods wth
del ay sensitive real-tine data transter ~beling presented as a particular
exanpl e epplnations atuch mars teméertabie dddito ifewer tbleye hefars eldtalesddibst i on

cont ai nstr%ﬁ%@tg specific to delay sensitive real-tine data transfer. It

shoul d fur € noted that in UMIS traffic class or traffic type, there

typi cal |y ar eTherafore abagicalivethe idearset the mressmer isabntsrals, thas TBEdsholg,

e e SR D RO B TBLELE S ShBl b,

conver sakine8aome &@flichtiond, aspecitin¥péshl iréddle tHatfthé comhftcdtias ht ai n
requi rerrﬁnts W th es%gét . to data transfer such as | ow del ay and
suf fi ci eRP reaiptaned eyensdyring silgntogrigds.t o nmintai n data conmuni cation pat hs

even when rel hloughyul @reGpecRaflh RfRrdiceUs malietd QolBy densii € 8atal | ence.
Interactive traffic class does not have such strict delay nor capacity

requi r en8Rf & havid ke aoterdk thad shisggfars pe aefubset phiatliccypaddtawhigenag (when

t here i sif3Rti0epdiibds 8tveddr shtivEBS&idg@nstantly). In GPRS there is no clear
division of traffic classes due to the use of Quality of Service (Q0S)

whi ch typi cal The Hascrintipe eaintaieed herei tharetase prigmtila dedlaieh of different
variati Oﬂ%n%rﬁrﬁ A {AG H§§‘#eléﬁ\g?u?t@heﬁtihélﬁ;\}eﬁ@éﬁ%ﬂf&%&@Eé be CONsequent |y,

the idea set f erein Is tha ere are Terent types of data that
can be cHengwitied detween dctive periedgywithpdslay-eensiteanrraadtimes daynrensferf f i c
class ca ri ed. vl | ] | . could be in
conversa??@%aﬁrgé%rﬁégsa,g%\Aﬁ%rpéglgpgr?féggcﬁ%Jsgﬁoargt%ef%r rg'r adio could be in the
st ream ng cl awsaddiowmtthe enslised dessiiptiprarchtihipisneetctions spedific ito delag

e YRR AT bS] B A RRRR R BeB1E0L )
typi cal | gladt fof eradfié typeg thene! ypleailpasetbuarcatdifories; namely, conversational,
streaming, interactive and background. Therefore for instance, delay sensitive
real-time data carrying voice could be considered to belong to conversational
traffic class. Conversational traffic class has certain requirements with respect
to data transfer such as low delay and sufficient capacity reservation so és to
maintain data communication paths even when relatively fong time delays occur
due to e.g. voice silence. Interactive traffic class does not have such strict
delay nor capacity requirements but nevertheless could benefit from such as low
delay {(when there is no need to establish TBFs constantly).
In GPRS there is no clear division of traffic classes due to the use of
Quality of Service {QoS) which typically has five different parameters and a
number of different variations which can be used for édjusting these parameters.
Consequently, the idea set forth herein is that there are different types of
data that can be categorized into different groups. For example, if UMTS traffic
class categories are used, voice, real-time video, etc. could be in conversational

class, whereas video clips or network radio could be in the streaming class,
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‘defined parameter set so that certain conbinations of QS bi g Pgk
interpreted as a certain type of traffic (e.g. the interpretation could be
that with a specific bit conbination, real-tinme data connection is assuned
where in between active periods there are silent intervals during which
there is no data to be transmtted, such as for voice conmunication).
Therefore as set forth herein, the new TBF rel ease procedure described can
be used for a specific traffic type (such as the four UMIS traffic classes
di scussedvhilsoweb browsinglandateinst iserld bairf the intgsestivechalass ase fisallstB-ng or

ot her TBFCzrfémfprrﬁgeﬁansrér BYo ) (E&{Id bk .ﬁteﬁybg gg%?@gar L hqlowdny, ! ass

coul d be osen use wt res ec 0 a specl ease procedure
I n addit uronprr;et\t @685 dhbdivisas |1$)t\enl¢d1b1tdlﬁbten1t mat fwaould Ieslsedcoutheé have a

new TBF r h t he. T ul d be. k aughout . t he. cpnnecti on
el o GRS PabfhdiBfhot (opErellh SofiBint Bl 8F cod ARG e Hh e "evant
t hat an asrdcatainappe ot trefﬁo/vlet@ thesipegprettation Sqda iblel hatashag epecific ecei ved

or if alon 1 nmeout ,eXC at a ack ts recel ved for a |ong
peri od oib tt'?%@'na‘f%sref" aé%P%éeCttr?@ I5288eN |"YP\Féﬁt‘" RTWeen 8°%hi®ovi de a

met hod | rmevrbﬁghwerarar@ar»éntqﬂferms ear.ﬁgemmrewerﬁer@?&ﬁo(msho 88 trMishfisted, el net or
web browsin sone instances such as stream ng audi 0 or video

trigger &Y§ é'ér}aT VPIGR cogiMHumEatio e r Eheretone a§é?hB”§hHe‘reéT éﬁgé‘eﬂbEéF of the

TBF may hgeded bf&@d@fédde%ﬂc%éél o bef (M foh@ dpRBRIC ﬂr@ﬁl’i%rtyﬁé @ RM0As APl i cation
to the RLC/ MAC la%ﬂ in order to participate in the triggering of the TBF
?

control &renYMIGBrificriatsss slijauseed pbavel aguvelbarather tRfle bresdhat

appl i cat 'u@Q%XMi@lbeortJtﬁ@rsﬂBls%l%‘s% %B§§ Stin gr‘w BYkhd, B Shouid BB écﬁ{rﬂﬂ peri ods
separated by silent gerlo s do not | ose the TBFs sel zed el r use

during s@bK ciassetnulgpeicbasen fartusenwithagsrrct dometnesiio TRE r¢le¢@asr ng the
TBF, they uré 2YPha@itiBh Of %mﬁ&%e%%ﬁ?e ﬁ\aPﬁﬁ tééa?ﬁ'é @fas&%/so%@a hE@E d €l ease

node whic est suits the applrcation and t requen setup and
rel ease npmoEBBmﬂegswmtmtghamBFn\gomdebeebyptrmqthrpedhwtethgrownbgtm m ni shed.

o = eIl WIS RPN B BF degttid o b bt 21
GSM Edge eRddifcohoeetion WethweskectRiogaspedfic Massageatsenecpwed@cdrﬂ alengel s of. a
prior ar T’( rr(r:eeolultli's g;(cece%mrqo %%iail ggc?kets received for a long period of time).
Thus the object of the present invention is to provide a method in which

an application carried over GPRS (such as voice, telnet or web browsing in some

instances such as streaming audio or video} may trigger a special type of TBF

wherein the setup and release mode of the TBF may be defined and signalled

from the upper layer protocol application to the RLC/MAC layer in order to

participate in the triggering of the TBF control event according to application

requirements, Therefore applications where transmissions consist of multiple

transmission periods separated by silent periods do not lose the TBFs seized for

their use during such silent periods, but instead of unnecessarily releasing the

TBF, the upper layer protocol can choose a particular type of TBF release mode

which best suits the application and thus frequent TBF setup and release

procedures and signalling thereby required are greatly diminished.

Brief Description of the Drawings

Figures 1a

and 1b illustrate a prior art cellular communications system,
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system Figure 3 illustrates a prior art MAC header in &i mpjéjlnl?%&LC dat a
bl ock, Figure 4a illustrates a MAC header in an uplink RLC'data bl ock

wi thout a TBF release indication, Figure 4b illustrates a MAC header in an
uplink RLC data block with a TBF release indication, Figure 5 illustrates
a flow diagramfor the transm ssion of the uplink RLC bl ocks, Firgure 6
illustrates a flow diagramfor the reception of the uplink RLC bl ocks,
Figure 7 illustrates a flow diagram for the transm ssion of the downlink
RLC bl odi@ure HicguriBugrates a9 Mt EdgeaRddiohagiesgyNatvbdk, t he reception of the

d l'i nk | oc; ' | .1 d
passi ve et eds. of iasurpapFSioBat el b 3 For A beil A R A RElbE, Pafes

bl ock di agram of asystdn] e station according to the invention, Figure 11 a

is a flow. rf of.. TBF up. Usi ne,type of .notificati.qn nmethod

accor di n\glj#@uggt e p"r"ésséar;c?g%rﬁgnﬁrg%.Aa%ﬁﬁﬁqeé 'Ef"buql'gﬂaﬁ"fqg ac‘ﬂ%‘?'ﬁ' of TBF

set up usiFigura 4andiiflustedtesn MAC headeoin bh edlihio RLCNEIth dlbckh@iboutna FBgure 11
a. Figure 12 is a flow chart.of TBF setup using a snooper method according
to the present in¥ ?(Wfﬁc‘?—*i"!jhre 13a is a flow chart of TBF rel ease using
the noti fRigatiden nRtdastes aQAAUThéd el th BRRIPARIERECTddta \WRIHK Wth aFTBRITe 1 3b is
a flow chart of TBF release as a result of a tine tinmeout. Figure 14 is a
di agram that il | ustlegpedndiedtiona) ease using the notification method as

shown i nFgugee 13judttdtes & flow idfagRam! BV Ut BhhsissibAMof QiR iy t he
snooper nethod according to the present invention. 18 JUL 2004

blocks,

Figure 6 illustrates a flow diagram for the reception of the uplink RLC
blocks,

Figure 7 illustrates a flow diagram for the transmission of the downlink RLC
blocks,

Figure 8 illustrates a flow diagram for the reception of the downlink RLC
blocks,

Figure 9 ilustrates TDMA frames of active and passive periods of a delay

sensitive data flow,

Figure 10  iHustrates a block diagram of a mobile station according to the
invention,

Figure 11a is a flow chart of TBF setup using a one type of notification method
according to the present invention.

Figure 11b is a flow chart of TBF setup using a modification of the notification
method shown in Figure 11a.

Figure 12 is a flow chart of TBF setup us}ng a snooper method according to
the present invention.

Figure 13a is a flow chart of TBF release using the notification method
according to the present invention.

Figure 13b is a flow chart of TBF release as a result of a time timeout.

Figure 14 is a diagram that illustrates TBF release using the notification
method as shown in Figure 13.

Figure 15 is a flow chart of TBF release using the snooper method according

to the present invention.

18




Figure 16 is a diagramthat illustrates TBF rel ease usi ngﬁm@t%g%oper
nmethod as shown in Figure 15. Detail ed Description Intro i Figures 1
a, 1 b and 2 were previously described in the prior art description. In
the follow ng, principles of indicating specific traffic type (e.g. delay
sensitive data) and of allocating resources are first described using an
enbodi nent in a GRPS system as an exanple. Next a descriptionis given with
respect to Tenporary Block Flow (TBF) setup and rel ease control at the

RLC/ MAC Figpee 16| n is iai djagrapt thaw ifustrapgsaEPn geletise kring ehesreopenfethedi on into
the MAC header i dﬁ.ﬁ,%' LW reference to Figures 3, 4a and 4b. The
steps of this net so ar%ngglggﬁ Eg'd with reference to Figures 5 - 9. Then a
nobile station and a cellular systemw th respect to this section are
descri beg)e%ela £5eesfc?1 enges to Figure 10. The details of the present

appl i cat mﬂ—{?y'err—cé'n'{irol of the setup and release of Tenporary Bl ock Flow
(TBF) i slIrthedugpivesented with reference to Figures 11 a - 16. RLC/ MAC TBF
Control In anF.uEI i ntquszoutﬁ ge al | ocat i o&,da r’(Bbi Le station indicates to the
network that PPF§Scliyi Teand £4vEre RIEKIQUEYAeSSPER L e R At i ¢ type (e.g.
del ay sewasédriptondalnathe fHll@RBge brindibtesnsftingickting epscitit &rafiid 8/peadel@n i n order
to assigg %ufficj,ent ra,dio ‘{e ources for the npbile station to provide the
r equi r ed 9€@Y\IeREMIVEHEa) anckof allpcaHiRg FeatrRs 2 st HeTREd S MSB  net work vi a
one of t Bmbodirh& iRG BRPS . sysWhe s ahdRintIE! NBxE Refdstliftio® BRSHUEN with

denom nations are used as_exanples wwth no intention to limt the

appl i cabf¢sPegt & Tempomry HiedyFlew [iRE) §8BiR and feleassncaidrad @t ShepACKET CHANNEL

REQUEST RREAARE laler.t Rt sd@idh thaKladiRg oTRRS P8lBadeSin®rnfatidRERId it tYPE that
Is used to identify the t;nggemflc traffic type (e.g. a delay sensitive

data) t MM hepderdsidaretibenihariopserieTiaoes Af 6p padidn Ehesps ofr ot her
cor r espoik RethBl At &absGHbe! WIER MhfckéndeNe HEGRs! 8. 8 PARH mdBite Qekiidn REQUEST
nmessage and%rs [ n‘?gr mat ieon gﬁem;ant f9 - g JLSJL 2%04 m

and a cellular system with respect to this section are described with references

to Figure 10. The details of the present application layer control of the setup

and release of Temporary Block Flow {TBF} is then presented with reference to

Figures 11a - 16.

RLC/MAC TBF Control

In an uplink resource allocation, a mobile station indicates to the network

that it requires radio resources for specific traffic type {e.g. delay sensitive data}
transfer. The network needs the information in order to assign sufficient radio
resources for the mobile station to provide the required service level. The
information may be provided to the network via one of the following ways,
where some system specific message denominations are used as examples with
no intention to limit the applicability of the disclosure:

- The mobile station sends a PACKET CHANNEL REQUEST message
to the network, and the message is of a specific type that is used
to identify the specific traffic type (e.g. a delay sensitive data)
transfer; |

- CHANNEL REQUEST DESCRIPTION information element or other
corresponding information element is included in a PACKET
RESOURCE REQUEST message and this information element

19




I ncludes information indicating the specific traffic type (e.g. del ay
sensitive data) to be transferred or; A priority field Ok hqmﬂﬁield S
included in the radi o resource request nessage, such as a ACKET CHANNEL
REQUEST or a PACKET RESOURCE REQUEST nessage, that is transmtted by the
nobile station to_the network and the field identifies the traffic type to
be transferred. In addition to the information regarding radi o resources
that are required for the specific traffic type (e.g. delay sensitive)
data transfer, t hejncladﬁ)infequmm indichtingabe specifly talffo typecleugleldde

foll ow ng addition L t |fy nore accurately the required
asPe A Ciethe Haha3RRE S

resources; - The n t°"dat a channels; - The information
on whet her the conmpriodat field OrSDtth ﬂeldeﬁncmrﬁdd mrthebhﬁibrresddro@al . This

i nformati on makes the netvvork abl e Lne t nobi |l e station
al so requires dowlFRHR®t PEIGIPCEYLC ﬁ/a ngcteﬁ;\mﬁ Eﬁbuﬁgggo‘ﬁraces

si mul t aneously wi tPACKEE RESOURCE agqusmugga@% tﬁatn§t@a§ﬁaitt3cﬁb\y eha@voi d a
situation where the mobile station would receive downlink data but the

network is unabl gnebile gadpydodhamerwirrkransl ther bald idendiiesithe fatficrbrsnt ;
First I\/Echanl sm - tHFBé fiknsteatq. Fl ag (USF): Wen an inactive period beg| ns,
t he network ol |l s" (assigns sending perm ssion using USF), the nobile
station every #'%‘I"b&‘kth?)é\*@ﬁﬁ@?t!ﬂﬁb&eﬁé?d"tméa%b?ﬂ%lfm%thabﬁfméﬁgudaﬂa to be

transm {4 spebfc SR AP TGN ABIah Rend R Ef LEALEANLY O Lo PO

station: VWhen 'an | nacti periro gl ns e St at1 on
net wor k WHEHMgtoh maymiseinghyde the oo wingnadditionsd pamstermthaftlscaclf\on i s made

by sendi ?,g? t%gmartab tﬁgﬁ@gpedt,%s%ﬂgegetmrk (e.g. RACH nessage). There is

no need e netwo pol | € nbbile station when this nechanismis
used. Thi s mechaniBm nlreberf of requited panket dite chhsnelencept of N passive bl ock

T s e SR YRR el FaBEIIR 50
become active. | n bidirectional. This information makes the network abIe to

determine whether the mobile station also requires downlink
resources. By reserving downlink resources simultaneously with
the uplink radio resources it is possible to avoid a situation where
the mobile station would receive downlink data but the network is
unable to reserve downlink radio resources at that moment;

- First Mechanism - Uplink State Flag {USF):
When an inactive period begins, the netwark "polls” (assigns
sending permission using USF), the mobile station every Nth block
period whether the mobile station has data to be transmitted or
not.

- Second mechanism, notification from the mobile station:
When an inactive period begins, the mobile station notifies the
network when it has more data to be transmitted. This notification
is made by sending a control message to the network (e.g. RACH
message). There is no need for the network to poll the mobile
station when this mechanism is used. This mechanism therefore
does not use the concept of N passive block periods.

Thus there are basically two methods by which a network can receive

information concerning whether a specific mobile station has become active. In
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20 the first nmethod, the network "asks" whether the nobile station has
sonmething to send. The allocation every Nth block for t] ngrprm!epresents
this asking process. In the second nethod, the nobile station notifies the
network that it has sonething to send. It can do this such as by using a
random access channel (RACH channel). .Thus the Ms notification nethod
does not require the allocation of the Nh block since the nobile station
sinply notifies the network when it has data to send. In the case where

t he net wihk firsishethodhtheheetwdik "Mksiaghsibwer the mbulémtaimnmastmmlﬂg ng or

Kk to obt nf ormati on
:: {ggm}]e?%eﬁd'?/ﬁgg%é Eg{ﬁtg\é%greﬁ ac ?@gforfﬁug %[:r%}ég%e& s 'ﬁﬁgﬁ?l‘?ng of ulpl I nk
transm spraresper m ssions is a GPRS specific i rrpl enmentation which is
currently bei ed. he ol.! n met hods co f course be.ysed. As the
Cength of ¢ nelfhaErorTeDrie Be T R ERR] ot i ek T SIS, | 1y

be diffi euintetﬁmg e Gbhde If Sn aque seh AFEEGSing 2 Rnbb@ dB28688Rannelher ef ore
it may bz géﬁf rabI to use two phase (step) access when requesting radio
resour cedR é’ﬁé‘ ic traffic type (e.g. delay sensitive) data transfer,

if a nore acthufife MESREtifIaien rﬁéthbb%l’e@m&s&@mrerﬁ@ QIoEQﬁ&WEFﬁ?e i's
necessarﬁt There may al so be default values for the channel request when

one phas "‘F%trlPst"‘FéFat@k'aﬁﬁ’ﬁPb/ nelfias theqipdwerkhyhends Bas daBur ces for
del ay sepsbhd.ven dd Badd a,ﬂaﬁeefheorgtgw%@ﬁ kgl sd%ﬁeﬁ'aﬁp&ffwﬁ% Sth¥nitgy | nk

radi o resources could be reserv as a defau ereis a need to
reserve %ﬁémdalthsmﬂmg oradsking faha diS hep somedhing datsend infisechto pbiin

Fesour et Riforiont 2K AR e M RadBectil JiRaa! Tl gsabbiag Procedure.

In a downli resource allocation he  procedure star net wor k
needs t osignaliemiaf wiink tramsoissiorobednissions isom GARS speadicionpdewantatienr adi o

T R L A
al | ocates suffs ctheh:tngtla@'rf the EAQUETeCH AN REDUEST inndssagmis omlyttiadr i s
oL el Bl bl BT bR B s g Lo
sensi ti v&heedbret it meayt babfe’febab@toausé f\ﬂdﬂfpheﬁe $stephadceshavient nwquissrgd assi gn
suffici entdmr) ?gslo%r(r:eess%lf'rs%eeglﬁc treﬁ‘flc type ?e g. delay sensitive) data transfer, if a
more accurate description of the requested radio resources is necessary.
There may also be default values for the channel request when one phase

access is used. For example, when requesting radio resources for delay

sensitive data transfer one packet data channel and only uplink radio resources

could be reserved as a default. If there is a need to reserve several packet data

channels the modification of the radio resources can then take place through an

additional signalling procedure.

In a downlink resource allocation, the procedure starts when the network

needs to transmit data to the mobile station that has no downlink radio

resources assigned or when the mobile station requests the establishment of a

downlink TBF during uplink TBF establishment procedure. The network

allocates sufficient radio resources based on the information that is attached to

the packet data. The information includes an indication that radio resources are

required for specific traffic type (e.g. delay sensitive real time traffic) data

transfer so that the network can assign sufficient radio resources in order to

provide the required service level. For example, the traffic type requirements of
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provi de the required service |level. For exanple, the traffic type
requirements of 21 -- 2 JUL 20U4 the data may be indicat &dlilh éﬁé

i nformation elenent included in the Quality of Service (QS) profile.
Del ay sensitivity of the data transfer may al so be indicated in a new
field in the QoS profile or in a newinformation elenent that is attached
to the data sent fromthe network, e.g. froma SGSN, to the BSS. In
addition the follow ng paraneters nay be included in the information that

i s recei Veeldétaomay be iSdiSdtedninandefortmatidasdembet inhiedee juitheeQuebtyi af r esour ces

nore accyrat.ely. The nber, of require acket. dat.a channels; - The

"ot or mat PEIViER GRg e, hBed seRLY B0 RF SR BB e e B

bi di r ect imficdted Thiahentkieldl ihltBe GES\prdfilabt i 4 aedeintsratienvdiehber thathe nobil e
station al sg requires | ink radi 0 resources. r rving,d I nk

resour ce® §ﬁtﬁ‘?neg’atr?e'g‘ﬁ#asa \ﬁP'E‘W['PWet?'ﬁdﬁtWI?”f'aedﬂD‘B'%F‘egmsm%f’e%ossi ble to
avoi d a situal syuitibretie fMewimP bhRmdtba! e baaHtIddee ftHlinf@ishtionl | Nk dat a
but the network i.s unable to_ reserve uplink radi o resources at that

nmonment . ARatds seerivesfrapothe, SEGSNdr ordes| toj dageribe thirequired radio {6694 CE%t i on
t echni quenore@Rchtslged. Figure 3 describes a prior art MAC header in an
uplink RLC data block currently specified in reference [1) (see Table 1).
In the header-t he Pynwaber qisauirpdpgckeigtagatchgnnel® t ype of data contai ned

in remai nder of thgHRh h m,.g@%l el di (M Ls sent by
the nobile station to aﬁ?r%v%o?ﬁierpwrﬁg%m%?ﬁggg ca cu?tﬁegﬁhrﬁé'ﬁéucg%}g%/ %f RLC

dat a bl ocks renmi Midigedtionat. h&hisumakast thensitivokk aBE. toTwtermine odtather was

di scussed above. I ' Lo indi er the RLC
transmt w ndow oﬁngtrﬁéeﬁr‘rao%%ﬁ@ (séF g?rire gén?‘éc%lﬁay&v%ﬁéﬂe%%b&%&?ﬁéj RLC transm t

w ndow i s not st alresetvingrdowhigtkhesoitces simoltarssbuslyceithithe uplihle riRli€ transm t

w ndow i s stall ed.r&;' L&arcgnp(iils%o 5%EﬂattioonV su?t Ssituh% S tpi ;taﬂilé] aclbl'l upl i nlk IRLC
data bl ocks. I n RLC Undacknow eage(? pdal 8 siiua 3?\)%ye§ to° BE&t to '0'. The
Retry (R) bit indistatieswewsi heed tdieemdbplirk détatbuarthe mensorit lsachableto PACKET
CHANNEL  REQUEST m:"r%gé% gu%ﬂ%ﬁ rg ioqgsroeurggsagt % nttgr{‘\reent(.juri ng its
As discussed above, a USF "polling” technigue or a notification technique
can be used.
Figure 3 describes a prior art MAC header in an uplink RLC data block
currently specified in reference [1] (see Table 1). In the header the Payload
Type field indicates the type of data contained in remainder of the RLC/MAC
block. The Countdown Value field CV is sent by the mobile station to allow the
network to calculate the number of RLC data blocks remaining for the current
uplink TBF. This procedure was discussed above.
The Stall Indicator (SI) bit indicates whether the RLC transmit window of
the mobile station can advance, i.e. the RLC transmit window is not stalled, or
whether it cannot advance, i.e. the RLC transmit window is stalled. The mobile
station sets the S| bit in all uplink RLC data blocks. In RLC unacknowledged
mode Sl is always to be set to ‘O'.
The Rétry (R} bit indicates whether the mobile station transmitted the
PACKET CHANNEL REQUEST message once or more than one time during its
most recent channel access.
When specific traffic type data (in the above description data having

inactive periods between active periods) is transmitted from the mobile station
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nost recent channel access. \Wen specific traffic type datd.@ UULhéﬂ%bove
description data having inactive periods between active periods) is
transmitted fromthe nobile station 22 2 JUL 2004 to the network the

RLC/ MAC data bl ock may include a field indicating if the RLC block is the
| ast one of the connection or if it is not. This field is called TBF

Rel ease (TR) in this text. If the RLC block is the |ast one, the TR field
~is set to value " 1 " and the TBF is considered to be released. Qherw se
- the TR f itelide netwenkt the RLIOMAG datahidoole way inchelesd tleldsndib&inkBiF the RLE open.

The TR field .m repl ac he stall indicator Sl_field, beca when t he
RLC oper é‘f"é‘g‘ i g Eﬁ?é&?ﬁﬁtbag’ganﬁ%@ Phit 1SS Rqte s g'e'ﬁd? Sl TB e TR 11 el d
may al so Hekeask NTRUBELhid texithef B¢ RLEbbdRYis kREPIREI0RE, thaTBR fielf isidet tdien such

specific traffic t%Fe ijgéa E tranﬁim ted to the network, the RLC/MAC data
bl ock i n¢Plges! i 3rbiral Plois sitpidatrtde RRdelvared-nOthemisetha BRiT6H Shas nore

RLC dat a sbt grkg" bAd ke heARST ddridfie® thd TBRSo BRI TRY TAIRER g next N
uplink perm ssions to other nobile stations. For exanple, this information

may al soeRiaen BiA sall indicatee Shéiellobreause when pheRUAORRsalgsin and the field is
call ed " GHackdtitiBliged Mtte e di' il isHot dR offe Tﬁgtet%\gﬁaﬁo gt the CVifield

in the prior art specification. In such an exanp e nobile station
t r ansf er incyrded i thetG\affieldcby yerdacidateapqrtiaf it. havi ng i nactive periods between

st Ve, per ol el ORI AR AR B SRLRLSHS, L L0

0
nean that t.he rmebi‘ofl}e stat1 on a ed and
t he net WiLK/MAQG fats kbl inctudessofassiign rédardirexihether itivk ntobile skdtion

per m ssi r | | atian.  \W the, Cv. val ue i to "0O"
Phe et wiPk Matediess a8 FotPota, B Holhintee 8 Fitnk Mensiik H3tied e R8¢ no
nor e RLCNdaplinkperokissivms treotheansohiletsealtiaiis.t hat tinme and t he network may
therefore give the nqxt N uplink.transmt some ot her nobile

ek, s Miarstinn PRy A P eadedas e pStark i 1% "o

station/stati ons
station RLCAWNEheadry appiatielfiatd tsr @flied C' QW paetdih 2 TheeSVYNhiéldmeedréacei t t 00

o s By e TR B o B R o L5 Ve P ok
pol I i ng nmecham sweh &n és@Mple, WhetOWeShobild stafidnNiristérs 3pbsific TRANGRYSN | S
used, the nobjle station notifies the
data (data having inactive periods between active periods) to the network and
CV’'#0, the network interprets it to mean that the mobile station has more data
blocks to be transmitted and the network is thus able to also assign the next
uplink transmit permissions for the same mobile station. When the CV’ value is
set to "0O" the network interprets it to mean that the first mobile station has no
more RLC data blocks to be transmitted at that time and the network may
there_fore give the next N uplink transmit permissions to some other mobhile
station/stations. However, in order to guarantee that the first mobile station
transferring specific traffic type data does not need to wait too long for an
uplink transmit permission, the network gives at every N block period an uplink
transmit period for the first mobile station in case the polling mechanism is used.
Olf course, if the notification mechanism is used, the mobile station notifies the
network when it has no more data to be transmitted. If the mobile station then
has RLC data blocks to be transmitted, the mobile station includes RT and CV'
fields in the RLC data blocks as described above. If the mobile station does not

have data to be transmitted to the network at that time, the mobile station may
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network when it has no nore data to be transmtted. If the g'l tation
then has RLC data blocks to be transmtted, the npbile s;‘té’fﬁ L ﬁiﬂ | udes RT
and CV' fields in the RLC data bl ocks as descri bed above. If the nobile
station does not have data to be transmtted to the network at that tine,
the nobile station may 23 omit the uplink transmt perm ssion or it may
transmt a Packet Dunmmy Control Block or a signalling nmessage. If the
downl i nk Tenporary Bl ock Flow is also preserved when there is no data to
be transpimit the mpﬂinﬁd"tearrsnﬁt' berngsiszibn on itmdy itfartshdt & fhelctiDurmmynadriteolt 0
determn \le(en o. rel.ease the downlink TBF, the npbile station should
notify CHES A ASPRAUAL MGR8%ownl i nk TBF can be rel eased. This can be

acconpl i shed Ifhye idowriidk Jefgpodanyi Blotk Flodve isbied Ihésethddawblenakedaciaaer t hat
is to release _both uplink and downlink

i ndi cates, whether the netwgrk i .
Tenpor ar $28 ’E?CEB F—'IaBﬁE"ttqeﬁ@%PS%e stefippandnih fhe pelyvark ds yppkle do0R o MAC
control gefHimind MheARSTaI88sd thed Gwnlivel TBFKtHeWibBRd sRGioh RAcHRI ARG Of

downl i nk Tenporary Bl ock Flow prior to the release of the uplink Tenporary

Bl ock FI 8¢ netwerk whemtheodayvpli ré< T8F wao@earedqaseﬁ Thigean B'ﬁ agpeoRlished d
rel ease bbenﬁeavm.ag?% BhefPReaLC/ M A 'aaFal QWcﬂfﬁegaerathanrﬁﬁt%tt@sf QHagkert | M has

passed fromthe est transm ssion of downlink data. The network may
cont ai n & Beiverk ieie irelgasehbathi upliakiand: dowelink FemeoraphBleckidowsBHhes to be

rel easedy, slg%EftF]%ng?nc{d SRsifl aeﬁl?&ﬂhﬁﬁcgf;gy& %{ggﬁ ?ﬁj%lrs t§ PPl i nk RLC

data bl o out I I'ng a downlin |on The TBF
Rel ease n(eﬂW%)rkl -ndncean@shwmawroftmmm Tempowry Bmﬁr%wfmmrltnghdel ay

sensitiv u T t.. . Fi 4b

St Sl REARKTIRAR) B85 R oAl e BRedB BB OHE 12
Downl i nkfﬂ'rBﬁloRerba:beNoddlrebasaameDEI‘RthnlbTbrr@ooeirthieacHwEfadeaf.ter‘l’dme downl i nk
TBF rele |nd|ca et her station transferring delay
sonsi 1 B dMinE) B LA splarPE ad IS Pontinir R Pl WriR B el e 1
used, naﬂ'hbexepmedentayldonaélh aupbicakemity what & ibleek detdineolugrytig €. g. one

Count Va QIR field may actually be included in the MAC
header k% ﬁC\X% (‘f}ea??cial dis set to'0 (actually three LSbs) and TR field

is set to ' lFigutduis desariiestrdtelirhSlefddrthEWIACI iRjadet ih A100PMIK RDE kA On. The
paramet ef Focis wqt So(L:a[c Ilnb?t?dlgg ra]l dowrl*nhr:a(lil 'Ilzll.gaer(rjeloleansteomzi|r3:§|tlgrl1J ' rT?'cgtTéJ Il?tlaiglése
(TR} indicates whether the mobile station transferring delay sensitive data
requests the release of uplink TBF or not.

Figure 4b describes an exampie of the MAC header in uplink RLC data
block including Downlink TBF Release indication DTR in bit 6 of the header. The
downlink TBF release indicates whether or not the mobile station transferring
delay sensitive data also requests the release of downlink TBF. The DTR field, if
used, may be present in all uplink RLC data blocks thus occupying e.g. one
Count Value CV’ field bit. DTR field may actually be included in the MAC
header only when CV’ field is set to ‘O’ (actually three LSbs) and TR field is set
to ‘1, thus leaving 4 bits for CV’ field in normal operation.

The parameters as described can be included into the current uplink
RLC/MAC data block as described above, dr a new RLC/MAC data block may be
defined. If a new data block is defined, the Payload Type may be used for
identifying the type of the block.

Fig):jure 5 shows a flow diagram of the steps for transmitting a RLC block

from a mobile station to the network, 500. The following parameters of a MAC
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RLC/ MAC data bl ock as descri bed above, or a new RLC/ MAC da?‘: @%ogﬂ@l: may be
defined. If a new data block is defined, the Payload Type \/j e used for
identifying the type of the block. Figure 5 shows a flow di agram of the
steps for transmitting a RLC block froma nobile station to the network,
500. The follow ng paraneters of a MAC 24 2JUL2004 header field are given
as exanpl es; many ot her ways of transferring the information can be
applied. In step 502, the nobile station checks whether the RLC block to
be transmieatedfiéld ardgieasds @aenples;anady athyr aedysodf frivesfdBingthe it is, the

Cop S04 MRHASSERERPE PP DI SIED %?5‘%%&%{%56%?{%3%%0%‘3'%%1%5gﬁg?ﬁ{a Tor
can be r ¢iL€apiebk 16 beprdidmitibd id theshsPodd th & RarNblecklc®ake MBFNAT ittifie | ast one
of the TBF, the nobile station checkévl n _ste 510 whet her the RLC bl ock

i s the | 48¢ mahlestationeseigithe parameters TB5i 1 of thelMAheades: t he
par anet ergse -804 Qn@%n'ﬂﬁns tRe ibfbckt eﬂwéé@ranﬂﬁ& TRanSHMehss R the @k This

means that the data flow starts a passive period, but the TBF is not
r el eased.capfbe i¢leampd; $iepd06.s not the last one in the buffer of the mobile

station, the pahafg! 8b3 LR &%e@ﬁ@f wot"fh'&ﬁésﬁ&?é‘gptr%”?sﬁ R_Wg H\&gfﬁet teﬁe 520,

and the block is transmtte val ue can he nu
r emai ni ngtagiarckiwecks in lsterb @ ewhetter tthe RhGnileck isstherfast orenivudl budfepe

expr esse r . arret er in

thg currgrn{tqs’stgéycr? l|!:%a tgﬁ&q?é%ethé% %ﬁ?{i)‘@ 66)dlg'i(¥jter @' s{)@ﬁ

transm t tand transanits e llbek. pfl'blsl rmasnsthepshe thta ﬁqmrsiantsna passweqmnlodued from
t 500, i,n the b er_to be ed, 530.

B oo o o b TRRGE Rt Fig ) At B RECIladiUR i thE Jast g shE LR BEE S (0o

a nobi | e tb¢ atabile maudmaha@tamkterﬁaﬁ sdtﬂl\ﬁ’t:@@tlﬁiﬁ&hﬁh@ aed WRIEO rheeps t he

val ue of ter from.the_re ve C block. If th araneter TR

LA A e RS T S s RRli0” The i ielunsie Bers st BF fhe

downl i nk raﬂasmmbapmds i thenbeffdre if thie mﬁntﬁaqsl@&taﬂcbno&bﬁﬂs HeOdxpreskedldB. [T in

step 602 ararret t he network ne checks the vaI ue of the
par anet e O’S‘Tx@ﬂ"[:gﬁot-gel Vprbe Ush §5&B%1ry¢é/ pRrameteeinetheLWredissi ve

specnficatlon (see ETSI GSM 06.60}.

After the block is transmitted in any of the previous steps, the operation
is continued from step 500, when there is a data biock in the buffer to be
transmitted, 530.

Figure 6 shows a flow diagram of the steps for receiving a RLC block

~ from a maobile station to the network, 600. In step 602 the network checks the
value of the TR parameter from the received RLC block. If the parameter TR=1,
the uplink TBF is released, step 604. Next, the release of the downlink TBF
depends on whether it is requested, steps 606 and 608.

If in step 602 the parameter TR=0, the network next checks the value of
the parameter CV’, step 610. If CV' =0, this means that there is a passive
transfer period in the data flow, and the packet data channet may be scheduled
for another mobile station (other mobile stations), step 612. If, however, the
barameter CV’ is different from 0, the channel perrhission is scheduled for the
same mobile station, step 620.

After the block is received and processed in the previous steps, 630, the

operation is continued from step 600, when there is a new data block received.
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transfer period in the data flow, and the packet data channg

schedul ed for another nobile station (other nobile statt@n &L ep 612

| f, however, the paranmeter CV is different fromO0, the channel perm ssion
i's scheduled for the sane nobile station, step 620. After the block is
recei ved and.processed in the previous steps, 630, the -operation is
continued fromstep 600, when there is a new data bl ock received. 25 - 2
jij'L 200 Figure 7 shows a flow diagramfor the transni ssion of the RLC

bl ocks from Eibarmétshomds a ﬁowrrﬁagrabri for theatansmissidlOof the BL@ plotk2, t he

t k ¢h be t jtied | he | ast [
B 5 P R hE o LSS 0, R R0 S bt s e
Bl ock | ndvlmﬁ@rthEEF{EC Block Itd beéti'ammﬁﬁbd i tivelaistl oRe lirfh ida€a R@%emfehBl ock

Peri od fi.eld, step 710, and tran t block e 720. The
ot et ol BEGI 1115, fhe AR 8 B0 BarBaieT Pt Elonkang g £ 2R (ol ok i n

t he terrparsarset@a%hdfaeeatwemewwsmua@ersﬁ (RRBPPAeld! Slepapryl.anthe al | ocati on
of a RRBP field neans that onel_Jrgln transmt block is allocated for the
e

recei vi n&aﬁ%ltPéh%tb&%qkoﬁt%’o-’@@ra H@"WBTqr@BéFétm@ﬁ"%ﬁﬁ't%ﬁ&uﬁen%ont rol
message bRckne theladeRkC mgélgﬁ‘\tih@gtelﬂb%rér‘%ctﬁ@ék ﬁendoetnﬂhgs%& e &H(beV.V' th FBI
1. If in step 702 the RLC block is not | ast one of the TBF, the
net work released; h@%aﬁmemfﬁsﬁﬁ&t’(bleldmrr@ﬁe?)tfvawnewniglkmlt hlecktifie dat a
fl ow may 1SR Yo Rk St | r el eased.
The netwg caa%go sets %L{? %ga%%ﬁfiﬁ%ne@ tdw@toéng§§%%n tnggntdhifs t he
net wor k pmﬁﬂ@lnmseagl&emdaeawebwgdkl,ndmaeipgme.remefptt@n qu%LC Bateclklogk wittans i t t ed
in any ofgfhesprevious steps, the operation continued from step 700, when
there is a data block in the buffer to be transmtted, 730. Figure 8 shows
a flow di agr afnirofteph@02 tieep BLE drlogkeiseiati thg |astRInE diflthekTBﬁ rtbenneheorket work to
a nobile . t.ep cks the val ue of
the FBI Bgtrr?'?r?etp%msg%r’rﬁ%ear'Bcsé‘? 285‘ %l“becal?sf‘ atﬂg WY Rl = 1,
t he downmayknoiBfanted pastyepperival] due ths TBHnt inat e&lea@tiep'l'lﬁalﬂetv\Irdrklaisost ep 802,
the paraneter ERl..8.1, thi a hat the nobile station continues the
recei ve B?tgcaeﬁﬂﬁeRﬁgpt'fh'éeeﬁ*’eésgﬁP * step 830. Figure 9 shows successive
TDVA frames, AfteiMhishthiel i@watiotrahsinits Uh@datdblock, step 720. After the

block is transmitted in any of the previous steps, the operation continued from
step 700, when there is a data block in the buffer to be transmitted, 730.

Figure 8 shows a flow diagram of the steps for receiving a RLC block
from the network to a mobile station, 600. In step 602 the mobile station
checks the value of the FBl parameter from the received RLC block. If the
parameter FBI =1, the downlink TBF release procedure is initiated, step 810. If
in step 802, the parameter FRI= 1, this means that the mobile station continues
the receive procedure of the present TBF, step 830.

Figure 9 shows successive TDMA frames, in which time slot b is used for
a packet data channel. Int he TDMA frames 900 and 902, the packet data
channel is allocated for an active connéction of delay sensitive data transfer. As
the active period changes into a passive (silent) period, the network assigns a
transmit permission to a second connectidn in frame 904. During the passive
peridd, frames 904-912, the network also periodically assigns sending
permissions to the mobile station of the first connection for a channel request,
frame 908. As the active period starts again, frames 914, 916, the permission

for an uplink data transfer may be given back to the first connection. If the
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a packet data channel. Int he TDVA franes 900 and 902, the pgﬁk?n ,gata
channel is allocated for an active connection of delay sendi v Qata
transfer. As the active period changes into a passive (silent) period, the
network assigns a transnmt perm ssion to a second connection in franme 904.
During the passive period, frames 904-912, the network -al-so peri-odically
assigns sending permssions to the nobile station of the first connection
for a channel request, frame 908. As the active period starts again,
frames 93%d¢orgiléonrdutiopas triagsieonng Helayamnsipivi nlatalas avelly amsf ene phithebe gi ven

back to the first connectipon. |f the 26 | A 200" second, copnection is
Cranst or FPRCeiaPs SELRE 1 BRated 16 ol packen R U RUTHIE P BERTAEE ons oy
be real | ocat &t tod anhdhidpassdac@tiodlat a channel at the beginning or at the
end of the passive period. \Wen the sa ket data ch%nnel_ is allocated

. P
to several pal@isietheMmfcRaGkshdata,phannsg '%% AtefblosPvVEENARSFYE users can be

real | ocalgfAnéitighshaN thd3tHerdeldt sershvan@ess WhS BeGBRIREtd I RITbEeR! t S ,
transmtti nlg. Alternatively they may wait for an uplink transm ssion permt

on the s®AekPLARaChaaRes shamene of Hempstarts EansmistineaSERativelY WEY be
carried iy BMit8Pdh LRk %r'aﬂ@l%{i(&l.s‘id}gpmﬁ 8H%he lsﬁhﬁgﬁaéﬁe@dg)@%ﬁnHPLllnNK

ASSI GNMVENT,” cont ai ni ng new packet data channel ocation to each nobile
stati on PE3Gtigertbalrpdliogetian mmobe cprrigd eytrhy sending atsionadlingdmassageygl e

si gnal I'i _g.HesSa8ke £ %}@lﬂﬂ ,ﬁ%ﬁﬁ%% Al packet
data channel al%l ocatKlﬁﬁ(r;%js?3 ?’?)KZT$ sorreE mobi T'e s}laﬁqi}%vﬁsp%%g%ﬁgﬂa;%gﬁﬁ%\‘cat ed.

Usi ng onkilogationstiogershl nnbilsvetssiapddinmiesdionated. fAmghenalianatyasitoy for

ot her pur, . r ' NS i ata for a nobile
ctati on. *Pnd s nglCShklibelReBial SETRY BTkl REATELCATION T nne

capaci t y cootdirieg meli packestdata oharaml iaflocetimthedo allfdosnen atobilelskationscheimges t hat

t he netvvgralﬁlogatsedt h eed?d [ ces avali l qb e at the

siflg on Sivmall 5 s moreltr IR YadiE B05acifi? -

packet data channhe ['d YeuPeacrey '{‘gr{B%‘ef Eigd ?,a S ?FQ F'H58P7EYst ati on
in the ddembthek pdrposesi on. During the passive periods in downlink delay
S e O e o o 0k 0 b SR 70
data to ekbeorkiiebehvesssahueidownlinRpdeket! datldcRYENd! clipacity to the mobile

station as is needed. This naturally requires that the network has the needed

resources available. This may means that the packet data channel is dedicated

temporarily for a single mobile station in the downlink direction. During the

passive periods in downlink delay sensitive data transfer the network may

assign downlink transmission 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 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
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situation where the network receives delay sensitive data H4. 68 t han one
nobi | e station simultaneously an the sane packet channel/channel s and thus
woul d have to block all but one, the network may distribute the other
nobile stations using. delay sensitive data transfer to other packet data
channels. The distribution can be nmade using the foll ow ng nechani sns:
Early Downlink Assignnent When the network receives delay sensitive data
for a nobile station, it reallocates the other delay sensitive data users
r esi di ng peckedthints ahenpalc Kidte isttvark tlaaamits .a Hghalling nesssgd, isuehdataa users nmay

i 1 or PACKEL QRO BESIEMBTT retGRiES p3n Partot B i Bl et ara

channel . allbeativetwe rdil/doindn /idbile statRingNRlind ralioeseage, such as a PACKET
DOMNLI NK ASSI GNVENT, cont ai ni ng new packet data channel allocations to
all/some nobile stations being reall ocated. Late Downlink Assignnent Wen

t he net wpgie Dg@,ﬂi,ﬂ@%sg@hf#}@ensi tive data for a nobile station, it does

not i mredi ate re ocate the other nobile stations residing onthe same
packet data c eﬂhe rehvprkRseivies clelt sesisiktivecdatpfas a daghile dabantit ve data

for a magbé fobf irﬁﬁmbﬁi%tél{?‘i’eéifb%afbeih%thei Fhodlis %?aqwnkrréﬁéfn%réd e dghay

senS|t|ve data to some ot her | e stati on on he same packet dat a
channel , pdekss daie chaongly I{Onlus’smfghtf@ mﬁwom&dsmve;a@eia\c memgidve datatfioe anobi | e

tation. i ' PACKET
DML ! Nk RGP SHRFERE e BpthrorkNE ARG Bl oI dolat sthoilYe BRI 0 ok
shoul d ersgmeepthh!atnqbﬂesebetloanyorsﬁwssarneoadle&tadad@@banml de@ajtfteonetwm&e t oo
| 0G T Or oBeiR Uk ok LA S L SR RE o BN O'rhe RN bl Sya eNSUI @

that the Si nessages relate enpor a Fl ows
ot her rmbhhmeitlsaass:medjce aoby emdaeglavmgKE'EcﬂwmmK MGNWE channel .

del 2y S aOPPa R Rocp AR Ve gAY R T o si gnal 1 ng. messages f ot LZ?
Tenporary Bl Ok netwask. shduthetbdiee neivabrekddlgnpaisitivd gataadoasmataleay teensi ti ve
data to Bo ué Ecc?onforlq tftor a downlmketsraerqsvrr?gm%ﬂe e-rrr%t Q'Ith rXetlé\lloc}Ekshglul%V\élsagd does -not
set the BBF 9 P

ensure 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 accomplished by giving the same or a highet priority to the delay

sensitive data transfer compared to signalling messages of other Temporary

Block Flows.

When the network temporarily has 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 last buffered RLC data block. The

mobile station controls the termination of the downlink TBF or the network may

contain a logical entity that is able to determine, when the TBF is to be released.

Figure 10 shows a block diagram of a mobile station 100. The mobile
station comprises an antenna 101 for receiving radio frequency signals 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 énd 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 this, the signal is processed according to the signal type
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field to value " 1 " after transmtting the last buffered ELﬁiﬂdéh@ bl ock.
The nobile station controls the termnation of the downlli r the
network may contain a logical entity that is able to determ ne, when the
TBF is to be released. Figure 10 shows a bl ock diagramof a nobile station
100. The nobile station conprises an antenna 101 for receiving radio
frequency signals from base stations. The received RF signal is led with
the switch 102 to the RF receiver 111, in which the RF signal is anplified
and convdspeeghitiagalt aThe retlebedafacket tHaw &irguaboh\serdm ecsachdajadodsimdul at ed

it or f acd el i o kBorbart e RrauEl BreseC OB Sarre Eati her The

deci pher|sagamtdddabatmdhm/alvgie103mﬁnﬁer Ancdrituet kinit D3 Adritedls the S, the
signal is {)roc sed according to the sg naI type 28 - 2 JUL é004

(speech/ §&tRYe" kS 2ER0rYRg 1B AN M RIS FLergd B R Mol @hund (acousti ¢

signal) with mtwﬁsm&gbn Pla ifRall BEEENRFELINAFKES Nt @hecéignéle linked to a
separate device, such as a video nonitor. A control wunit 103 controls the

recei ver PB?QR?EE‘Qa'EE'éﬂaF"rﬂj’CPB"'aQ &7 S trRe ehsional. Bleskd2] fusher mekety 104. |n
the trangwé spheAngfand .ﬁfeaeavqngtfbﬁt@a?ﬁal mets &Q%Frﬁéé floff 1l Sodd

processing |l ock 133 according to the i gna Bl ock 121 further
makes t Iﬁ’étﬁl:l"ph'é?k Ag2anthe hersis er@vtung\er @Podqh@eélagﬁémplmrdstl@'%ke" 23+ ned

fromthe rgﬂﬁh@ réd“tcptrﬁcgr&%ﬁﬁa 131%?%?E@rt@heltq]z“fc}rhc%ns%&% ted and

anplifie to the antenna via the
swi t ch 1(fbefmp0@mnm¢sraosrmss‘blmeblpcba:e@salngcanUOMechh\smhe;somtnolbtmtks are

a1 50, consgLligtl b LORGUMN G Ine «EABRRERY MoloCOR Pl cONt ol s

t he trans SSI on s in suc ers of
the RLC bﬂl@éﬁ@'\@tmad@rdwameﬂersmnbmﬁl.(:ehloclaaca)coidetgamd)trbhernmeﬁsent

i nventio chann selectr cqntro c unit in
such a mgtti"?ﬁjdﬁfg H:e K F%neav%m' Rgsgt cﬁ-'a?rqﬂgd Ctl?i"e'a cog&rgﬁ?%'tnxg to the
i nvent i orhe bungehm:ain sﬂdtf:a pragcms iting) asdigned packatidata tharined & esshmuni cat i on

device takes C arrangerrent of processing capacity in the form of
m cropro(“iigggrcgjll"E)gsfl &Hed in the formof nenory circuits. Such

arrangenent s B'rged@”taw\n’ﬂhélﬁrtﬁde@ﬁnﬁrdmhﬁolﬁmdl@ﬁ vhalte¥o®muridition ¢dvadd ons and
fixed net rk elepents. To convert a known tel ecommuni cation device into a
takes place th 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 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 teaching herein is within the capabilities of a person
skilled in the art. On the network side, the features according to the invention
can be implement e.g. in the Packet Control 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 Transceiver Station BTS, Base Station Controller
BCS or Serving GPRS Support Node SGSN.
The information on the following data transfer period can be transferred
on the packet data channel, or it may be transferred in a signalling message on

some control channel such as SACCH (Slow Associated Control CHannel) of the
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t el econmuni cati on device according to the invention it is necessary to
store into the nenory neans a set of nmachi ne-readabl e ¢ cohns t hat
instruct the mcroprocessor(s) to performthe operatiofis* descri bed above.
Conmposing and storing into nenory of such instructions invoI ves known

t echnol ogy - whi ch, when conbined with the teaching herein is wthin the
capabilities of a person skilled in the art. On the netwrk side, the
features according to the invention can be inplenment e.g. in the Packet
Control GriiN sk€ldnmi.hThusslses pasnetgrs in@ MAC ha;mbrdmmbf ak Ri€nislbeigamer m ssi ons
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Associ at edy @pRd,Nitks C&ﬁmeeif)w@éthbhﬁ\&g iscurfedtif ar? @0AvEPMiSy 8F RBY. Thus the

parameters in_a MAC header f RLC bl'ock are given as exanpl es
only: many ot ha® abpymBLEIMACorprdraliof iiBFesetun jand relsase isamatiia@nyiyay t he
corres po'ﬂ@tﬂ@te’d%%é@ér‘?ﬂf} SpeRS atd, ouk blecéﬁﬁe ﬁélﬁmsa“ Rradocompar abl e
control channel will enable the transm ssion o suc ormation at any
time, i rﬁé@fmwmée any datat fieuvs vyith passiveand eative penipdecadevicanséerresti or  not .
The aboveg I e way

restri cte to tran girdrE?r?S?gstr_éE%ﬁd‘é’ﬁgre%ggtrﬁﬁ'ﬁgéﬁa%@ngg}ﬁ?| ed 1I'm a packet
radi o se&vauld eequliter an actjveddata ﬂdmmdwtillhnqmstmam reTibdscivhicd weuldows ar e
transferr e | e 0 | ng/ changl ng
Vi deo | mguire SH18 (FHRER 6 be MAROuBRYE, TR e B4 SR

peri ods w/ﬁﬂcttrs infueﬂn@t oees, suehmsrtelmumetarcamsf\mth facrentdue cnnmgeerupdate The

I nvention is appl.icabl.e Qus rnet ,us u as tel net

i nteraction Wﬂ‘?‘l ago{r?)eg c”p(t:'(?Hpsl?tt%)( rth\'ﬁ@ %68\? a’H@é‘&?ﬂcﬁ'i"PBﬁ gﬂl ®s forth an
exenpl ar y{Lé:mMJ lageat coftrdifod TBﬂ_ﬁ’rMéﬂ-tﬁrayelhta:ﬂahﬁéf ahisTBBF tontrolgal -ti ne
data transf Thj F co used at the ers for the

appl i cat 'R PB%EF loé%eﬁ pgirs g?r %?Fa%@'cﬁpﬁn fayer ﬁonﬁ%‘\?’ff% @s558 BWY Application
Level Codeseribedf belv. The present invention is directed to control of
Tenporary Bl ock Fl ow

Application Level Control of TBF

The present invention is directed to control of Temporary Block Flow
{TBF} at the application level of a multi-level communication over general packet
radio service (GPRS). It is particularly directed to applications which have the
need for inhibiting the release of TBF during passive or silent periods which may
exist during the execution of the application. Such applications include voice
applications, telnet interaction with remote computers over the Internet as well
as web browsing over the Internet.

According to the invention, the application participates in the setup and
release of TBF such that TBF may be defined and signalled from the upper layer
protocol application to the RLC/MAC layer so as to trigger a TBF control event
éccording to application requirements, rather than fo release TBF during the
occurrence of a silent or passive pericd. In summary, the application
communicates information to the RLC/MAC layer so that based upon this
information a special type TBF is set up or released. The RLC/MAC layer

implementation of TBF setup and release is as described above.
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(TBF) at the application |level of a nmulti-Ilevel comunication over general
packet radio service (GPRS). It is particularly dlrecteq tjpi agiki cati ons
whi ch have the need for inhibiting the release of TBF during passive or
silent periods which may exist during the execution of the application.
Such applications include voice applications, telnet interaction with
renote conputers over the Internet as well as web browsing over the
Internet. According to the invention, the application participates in the

setup and relrepaticolr, et hypdwbdt daiFcaryo! Beyrdaingnesh e dsed gnsdtl ed from
t he upper |a er r ot ocol F&Ilcatlontothg RLC/ MAC | ayer Fso as to trigger
a TBF cofPrigriokeaiers aid-ap gnthdeegd £9pneetian VYRR YR HESEs " Y at her than to

rel ease EBEmraw liNGolcRLonMRGHIEEEHS Ovel GBMIEDEBIRAN (PERS] ME3Z®bE 8P, | N
summary, the application cammunicates information to the RLC MAC | ayer so

that bas&BNGHEE 33 Be ussth ottt lsernaticsgethatiothgrpronnsetipr ceBirolip or rel eased.
The RO ahr’?«éeéx-sﬂs BLRBALLANo of LB AL HRET G| 208 daft BArdpscri bed

above. L 2004 In particular, erent types of call control
signal li ﬁge@léﬁaw used to set up radio bearers and an end-to-end
connection between two users. For exanple, in voice comunication over
GSM EDGE RAN (EGRS) H. 323 or SIP, signalling can be used. It is also
noti ced, Maﬁ@.t.qaher connection control signalling exists and can be used

e.g. descri b_e EE%O&EU 3}'993gsea} gtag ntr(g)%e(é% ﬁ%%t{i %téer?am-[ﬁf SEtup

When t he nobi ation s, A Certiar type of
packet d@'aaqurdntaqmbto@mmmheeott is seqn.elqadl fred the ovettvhek. nBtonotikis From t hi s

text inf t | th i St f
Corce ! orBptadivoRatln ok FBi e S ud i relthdth REH B aied. - such
i nf olr< mat ioarmtheraeata&meamfﬂartmé eplpltcatubhe:aRLtﬁ déxerrhinpar Sdi:lmughrrtalne?p{ ot OC?L
t in unction wi n one, i enent ation the
'SI'BI%Cmay 1538"%[ 'EE'HE'CQEEC{Wa&eu@e@“%Cd%/‘%é E %{tﬂ'ﬁﬁ’?f" tr;ﬁi‘é speci al type

of TBF i %onmbauamlﬂbe@aus.ei fiple SFTTBF dﬁ%ﬁehh@idﬁﬁ’@ﬁétlérﬁm TBPPhd\CBE | ON
partici p e in cau ﬁtyﬁ%d to be set up, but also becauseé s special type

TBF is 253%§ AFh i QNhEF aPHW"’&B’pI ToigiSpsRiak bReplsT it can be
rel eas ed relébast Bt@udP Rbt 6aky ®ks the upper layer application participate in causing

it to be set up, but also because this special type TBF is released when the
upper layer application signals that it can be released. Thus the application
participates in controlling the duration of the TBF.

TBF may be established beforehand when there is still no data to be
transmitted. TBF may also be established only at the same time when the first
data packets arrive at the RLC.MAC layer. The special type of TBF prevents the
radio connection from being released even though capacity with respect to the

. radio connection may be given to other mobile stations as set forth in the
above-described control of TBF at the RLC/MAC layer. For certain applications,
the PDP type context uses normal TBF procedures with respect to setup and
release as described in the TBF setup and release section.

It should be noted that there may be a plurality of special type TBFs.

Thus a particular specnal type TBF may be determuned by the application
according to the context or the data information that the application intends to
transmit/receive. For each such special type TBF, the TBF will be on during
both active and passive periods, or the TBF may be chosen by the application to

be on when the application requires transfer resources.
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participates in controlling the duration of the TBF. TBF may be established
bef orehand when there is still no data to be transm’tteg’C @F fmy al so be
established only at the sanme tinme when the first data P Q s"arrive at
the RLC. MAC | ayer. The special type of TBF prevents the radio connection
from being rel eased even though capacity with respect to the radio
connection may be given to other nobile stations as set forth in the
above-descri bed control of TBF at the RLC/ MAC | ayer. For certain
applications, the PDP type context uses normal TBF procedures with respect

to setup!E g reI Ei ﬁ ES described in the TBF setup and rel ease section. It
should b ere may be a plurality of special type TBFs. Thus a
particul ar spagimlst ¥deinEBGuiRY1dewHsh ahrppadatin irbesfarPsdezaid @afficaccor di ng
to the context or the data information that the appllcatlon intends to

t ransni t /YRR @ftacle- ggpalstipn datg Mhighe Bas fnaclive reppds)t the amdicatird pe on during
both act 'n\ﬁﬁfr@g'@iﬁﬁ%secfbl\ﬁ@nﬁe(p'r&géols?'fn bhfer 1B PSeCiipsel éﬁ\écfah

appI ication to be on when the application requires transfer resources 31
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( pr ot ocola#grriatives cteavail@bleni Ini atch an smtbodpnem‘t the spdileaitatigrpenlyoelayBF t hat
uses a T nism.a he above described RLC MAC
TBF sect :éoFlar SJP‘E%E’SE %n%f:gm@rlr”&é%?s[ﬁew' h ”g'%r iﬁpg'ﬁg%qu,: rel ease wth no
al t ernati ves Rsfegning bahihao Hl@.:reu‘d’a ahemabmhttmrﬁrst Hetermpbidsehat atwidn onl y

rel ays data and ni.ca ith user lic Referring
Lga o B PerRE ol R A 4eRs errried, 1R o E A8 Hen RN el |
require slpaf,v GIPaSt ¢lambnts dfyhe spatil Wp’m&f EBF getuppimitAétiatelyl eempptiopat i on

may notify GPRS el enments of th TBF setup i medj.ately
() ep 2008 <naB KA T eh apEliasting camhaod s plmets ahiab PRy iepRs.

el ement s taffietypeensfetis woa&ftmbebwmé;s@msizmsw 2P916) mwb.egl n (steps
1912, 1910, 1916) in which situation, the cgnnection does ? require a
speci fi c Stthaken.cthe\geanectgn dees nehegauiredt SREGTC Hraffisctyeesfsi®@hed bef or e

act ual sraﬂgiafck@nsttrcatbf BeCedtdPRshRALELFbFRAGLEN sdedificl PafieCiybe dafa BlahbRF is
situation, the aP i cation may send e.g. a special nessage
to occur. In either situation, the application may send e.g. a special message

to the GPRS element using the same path as used by the data messages {path
1903, 1905, 1907; 1909, 1911, 1913, 1915), wherein at least a specific
format is used for a data packet for notifying the GPRS element {of the special
message) or the application may use a specific control path (1925; 1927}
currently used for such purposes as activating and deactivating PDP context etc.
(such as the use of the attention-AT-commands).

When GFRS elements receive notification that can be interpreted as a
need to initiate a special TBF setup, the information is transferred to the
RLC/MAC (step 19186) to insure that the RLC/MAC receives this information
even if a direct connection is not made between the RLC/MAC and the
application. Such a situation could occur where the application communicates
with GPRS MM (Mobility Management) Iayér. The RLC/MAC then initiates the
special type of TBF setup (step 1918) using the procedures as set forth above
with regard to RLC/MAC TBF setup and release.

In all these situations, the present invention provides for the application

executing at the application level to determine the chosen special type TBF
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to the GPRS el enent using the sane path as used by the data nmessages (path
1903, 1905, 1907; 1909, 1911, 1913, 1915), wherein at |ea%t J&Lsﬁ@gific
format is used for a data packet for notifying the GPRS el enent (of the
special message) or the application my use a specific control path (1925;
1927) currently used for such purposes as activating and deactivati ng PDP
context etc. (such as the use of the attention-AT-comuands). Wen GPRS

el enents receive notification that can be interpreted as a need to

i nitiat e aaseqi@edakitd Brcddeispondih TBFiedagBirhéde &6 ab taapiigiidecd to the

RLC/ MAC (ste lglq%ﬁto_i ngﬁkg that .1he RLC/ MAC receives this information
even if &OBIMEUEARYRAERSG SopdEfinire,dRdeansfeis- RL MAC and t he

appl i cat ispRop&UNIRtIRbdIdgiat i on coul d occur where the application

communi cates wth GPRS MM (Mobility I\/a_naqerrent)_ | ayer. The RLCI MAC t hen
initiates theAshsstpegn inkaurst1ZEp spsrq prrigmeptationg)of GfiRTy & sogpebcedur es
as set farbhs8ROUGhicHiid ?aateaaa%érﬂerﬁ%%lsﬁge.%tdé@a %ﬁi&@éﬁ%%emgn all
these situations, the present invention provides for the application

execut i ndransferes. aphe seeares elereqndl may bgdodudediin a EPREhelsaent fryotadolt ype TBF
32 - 2 JU | ] [ [ So as to
optim zeUFéong'gr?igig‘?&gﬁtsb%ﬁg%%%ﬁz@a\[c%?'aﬁ %Q\ ftlﬂg Q%g%egﬁ§$r z;i!;s%er S.
Snooper keembddborrpd As tineappleetoniitselfi gure 12, in sone i npl enentations of
GPRS, a snoopgr __LS.peesen ich,itn ct is.an.elenment, that can observe
data trari o B8 sepn L FERIG 2. PR f0pUF sidlon s BRiGH SR E I ray be

I ncl uded paockets GUBD théedaatpacpestwhigh)reqoite dhtamayndfer bbg apecifibataifien t he
application and the.GPRS el nts. It. cap .even be | ocated i he

2bbi | cat NGre PRt ARige GefifRTon apeiat wifldAReR Precs KPR oEMt i cat i on
gener at eThdgiazkezoark aibsesiedbyt that sribdipar (sel engs 2Mand ltohEfue bA tdahairt r ansf er
of a specifi raffic. type uni que identification associated with
Cheee padkended Binafiondsteh WA e ihh hSonsr Armrvidafninas toaBBer (st op
1952) andppksttionUsorsing @pedifit traffi® tRiylashad@tdy 1966)0Rhé Sh&dhek Hodikies! T t he
snooper el erregbwdet ermnes that the application contains specific traffic

type dat $hg BLEMAGSe) theitraffic 1yee datmiansiee Step 1@5R) entrle BECIMAG raffi ¢
type dat ghdd sasffy tHeSifRial Yasd oANEF bR RLGhdd Carlier (step 1960). In a

simple embodiment, only one TBF type may be used by the system. As stated

earlier, the snooper may be located within the MS application itself or it may be
located in the RLC/MAC layer. Notification to the RLC/MAC layer occurs if the
snooper is not located in this layer.

This snooper element thus is also able to observe the data packets being
sent to the application, as well as the data packets being generated by the
application. The snooper element is able to interpret the contents of the data
packets being transferred and thereby knows if the application is generating a
specific traffic type of data packet indicative of data that has inactive periods
between active periods. When the snooper notices a special format data packet
{e.q. a special packet the application/protocel uses to establish connection with
its peer entity), the snooper participates in the initiation of the special type of
TBF establishment procedure using the RLCIMAC layer.

in one simple implementation, the RLC/MAC layer observes the Quality of
Service (QoS) related associated parameters with messages received from the
application. Normally the first data packet is observed and if this data packet

header contains special types of information indicative of a specific traffic type
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then sets up the special type of TBF as described earlier (ste;% &26 In a
sinpl e enbodi nent, only one TBF type nmay be used by the-—szlsl 0 stat ed
earlier, the snooper nay be located within the MS application itself or it
may be located in the RLCMAC | ayer. Notification to the RLC/ MAC | ayer
occurs if the snooper is not located in this |ayer. This snooper el enent
thus is also able to observe the data packets being sent to the
application, as well as the data packets being generated by the

appl i cat deta trihsfesrtherseeciel TRE M sétsupaigd metm.ctfmmm etmadrerasntents of the

data pa ket nsferred a er.eb vvs | f e ap ation is
gener at i ﬁ %tbq%ier PP A %erB ogyny t K@t"e 'F#JJ]EVQFN'B F‘ dat a t hat
has inachsw@bp&hb@ejstenbet ween active peri ods. When the snooper notices a
special format data packet (e.g. a special packet the application/protocol
uses to establish connection with its peer entity), the snooper

partici pgBeRdiéadene initiation of the special type of TBF establishnent

procedure using the RLCIMAC | ayer. |In one sinple inplenmentation, the
RLC/ MAC | ayer “@lﬁ’é‘eﬁ‘ %@a*ﬁHéPQQé igfwéaverswflm mezsgper{such a21Ha2d%ci at ed

par anet epagabddio AR of {Nfﬁl\f ééﬂ]l@lﬁﬁlo)@%deﬁf@d' iRl drYist he Tirst

data packet is observed an hi s data packet eader contal ns speci al
types of CPmmrmtBérthmmhdamwetmi atasbéeuthmBLfJMF\ﬂ loyer pbeasthe DB UL 2004

data tra
descri be%Slf %oa\?gk %rgﬁﬁ%{ ﬁ%':rél%eﬁﬁ’rgpt rréjtr?pﬁ‘ ﬁ{ oneh‘[%'él?—m{‘t'wIaﬁ y be
used by imensyls’ee'mn TBichRel t@;&m@) \ﬁharncae(sewhwerthbgqaaeoTBﬁa :gtte:rthl ayer

st anal | § B CRGAAES THEL (AR &PacBARSAS RO RSHIBI RTEBLLP FIN COMVAND

IS receive S~ conmuni‘ca He protocol stack to

t he RLC/ Miiultaneeusipiesr deschibed BBove svitretegasd tb BLGFMAd:ov\Bﬁ setlipaarrde| easi ng or

tear down_ of the TBE may.occ nl in one direction (such as u |nk) or

b cases iRt TheRErInYioFet TRES Y RecioPibuiERE e wREres Bapt Prat and

downl i nkRLGedathdlead @:asse:dn(bteomnﬁlmma:)ateﬂnnmbémawgibyamg geseagded above

with regard t C/NACTBE setu pase gftermnatl n_of TBFs can
pReaf CBffd

be conmuni cat g'&“ﬁd"%'ﬁ‘e” aa@egg '?’S'Bftoafﬁ Capg the)Mgerees et can be
conmmuni cabrehingls@cbRMsaliefoPn@tiah lid RGBS SRYE of this situation, there is a

timer {see Timer step 1014 in Figures 13b and 15) that releases the TBF if the
RLC/MAC buffer is empty in excess of a predetermined length of time.

Notification Method

TBF release can be communicated with a notification method. As seen in
Figure 13a, when there is no more specific traffic type data to transfer or when
the session has ended (set 1980}, the application notifies the GPRS element of
this application status {step 1982). The application may inform the GPRS
element of this status by generating a special message to the GPRS element
using the same path (1981) as that used for data messages {wherein a special
format is used for the data packet containing such information) or the
application may use a specific control path {1983) which is currently used for
ofher purposes such as for activating and deactivating PDP context, etc. (such
as AT commands). In such a situation it should be noted that it is permissibie
and relevant that the application control the GPRS protocol stack.

When the GPRS é,lements receive notification to initiate TBF release

procedure, this information is transferred to the RLC/MAC layer in case the
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There nust al so be a nmechanismto release TBF if the nessage that 6 contains
such rel ease information is lost. In view of this si tuatJ,q'g?n,j{]i!.h%ﬁ'![%i is a
timer (see Tinmer step 10 14 in Figures 1 3b and 15) that rel eases the TBF
if the RLCIMAC buffer is enpty in excess of a predeterm ned | ength of
time. Notification Method TBF rel ease can be communicated wth a
notification nethod. As seen in Figure 13a, when there is no nore specific
traffic type data to transfer or when the session has ended (set 1980),

t he appl appiidation reidi thie L0/ RIA GRS o lcoremitiniodte dilictlyapRlach athe(ssdpat us (step
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stack. V‘ﬂﬁﬁt ‘F}@e isFe3s8h ‘i“-é‘r“eﬁtfmrs‘?.“ﬂ‘ “feeﬂ%é&% gé‘%ér]g%%@ 'FQI:I?etIBF rel ease

procedur e, Is informatioh 1s transterre ayer in case the
34 2 JI ! pxeesd dpgheic gestinatandstdpe1987). MAC do not communicate directly to
each ot her (st. b0, C escri-hed earli W th
regard to RL%'?&E #‘gﬁﬂ)sggf%’gﬂhgnntftt{r#éf’gé'géﬁgﬁéegﬁes%% tg Bf °6ﬁ§o’§%§‘ soff 8{ el easi ng
t he spectial notyfimtioh Mmefmodidegariked Bbom tHeuspplebtsn ldyet talthe BRCHIAES gener at ed
by the N@ glfppl ication (step 1985) are observed by a timer function (step
1014) an Y no packets are seen for some predetermned length of tine, a
ti meout occurs and the special type TBF is released (step 1016). If the

timeout gdoes nat ceur t he packets proceed to their destination (step
1987). g strates the notification of the special type of TBF
rel ease for Ahl®odpéi élemaht Bronevhath slssevédastal e dsahappld eatfior | ayer

to the RLC MAC | ayer. Snooper Method A snooper el enent is one ich
observest’aayg"tefia?g‘i' a eleieng may pe poiyded 'é‘pGPRE elements (protocols) or

it may be located between the application and GPRS elements or in the
application itself. If the snooper element is not located in the RLC/MAC layer,
the snooper element uses mechanisms as described above with regard to setup
and release of TBF in order to notify the RLC/MAC of TBF release. The sncoper
methodology is best seen with reference to Figure 15. As seen in Figure 13,
the mobile station can generate data packets (step 1000). The snooper element
observes these data packets to determine if a special format data packet
indicative of release of TBF {e.g. TCP/IP FIN command} has been received (step
1010). If a special format data packet has been received (step 1012) the
snooper element initiates release of TBF as shawn by (step 1020} while the
packets (if any) are transferred to the intended destination (step 1022). If a
special format data packet has not been received, the packets continue on to
their destination (step 1020). As indicated, the special data packet indicative of
release of TBF can ber a data packet that the application uses in connecfion to
its peer entity, such as the H.245 endSessionCommand or the TCP/IP FIN
command. Thus the snooper element observes data packets being sent and
received and is able to interpret the contents of the data packets being

transferred; that is, it knows the protocol/application being used. By so doing, it
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transferred. Such an elenent may be included in GPRS el em%i Yépﬁfﬂt‘ocol S)
or it may be | ocated between the application and GPRS el® }t or in the
application itself. If the snooper elenent is not located in the RLC MAC

| ayer, the snooper el enent uses nechani sns as described above with regard
to setup and release of TBF in order to notify the RLCI MAC of TBF rel ease.
The snooper nethodology is best seen with reference to Figure 15. As seen
in Figure 13, the nobile station can generate data packets (step 1000).
The snoogen perfomuanihe tagenatem dhdswribat abpae lie bsddrdo deaitietenetemse fofa speci al

f t d ket i ndi.cati f | f BF. .0. TCP/IP FIN d
hos been B B aeernibgisE o sodtin 8Ch SRESHHackel nufolive ST SuER oehE *aan
lr)ec(ei ved (gtzglm ém;:]l_iilﬂam{ t@semmgﬁ?nrea?@ﬂmei Btdp t&tam:c)ﬂ)em?u@fefﬁﬁf a;s SQO\C/im
ste 11 e e cKketl s | an are transrtrerre 0 e | ntenae
i Thebi g Ll ndekelS. (R Bkttt r P pileSat A PRI boor

recei vedlerigif of amket heanndr inHRt relddse IMITIBF @esd H06). OThic gy 1020) . As
i ndi cat eg, t he speci al data packet indicative of release of TBF can be a

data pacKR¥iCHafal & WatelsioG WaeifeRciRsed Fasech moptivasion iails te gepriate tha it y,
such as ihecibl §he FUEE HIALRAGRTERGE BF TBRGIEGEL.! Cohbdudnaymand. Thus the

snooper el enment observes data packets being sent and recelived and is able
t o i nt er gPelcatipas Rt Eattdrasmifingdata oyae ke gadieinigrfage afierf keqomingt hat i s,

it Knows obhiGe MifHdRE Mlal Pl Wik !fQPT@Ieisgﬂlg‘ﬂﬁ\ggl&ﬁ’gﬁaO%@%i' R9nd Whe%%ézoz

J1,11- ?Wcan performthe exam nation a ve I'n order t
i nitiatespesiensadaftheTHIF (grdrithdetlee femporayw fidwr!dertityt- Tfl) sarspeci al packet

i ndi cati yge9fs Hﬁhe&iﬁ{eﬁ’ﬁéﬁd fnlloE' aﬁgeg&ingr}im <l tzfagno%cpngh%%rcgr kge{@tﬂé mer step

(step 1014), observes ow of data p at'a pac S are not
present mathedelegy peeldowsividisstissdédength of time, the tinmer initiates rel ease

of TBF (step Thi | i LS. a tﬁ#do type . function in
case the appl %@éﬁ% (13ﬁ ' asls[\'atsté%rg{egséi&eé?%i 58%]?"{%'%@ S\éovgi a c{e&ﬁggé’?ethg{fgro&c ket
i ndi cat i tiee epplicBEiondhearste. thedRisEMAdhtdyer. applications can start

transmtting data qver the radip interface after, becom n act ] wi t hout
havi ng 10 vi I ¥, e CRFAIES. Re Bl iion e SBDREr A PR V8 BEesi on
ends, theyTBearisaobtithehamplichtod Bnpatiraslyfolleqyy redetiibtdata whidh hesaimubdpler el eased

i rmedi ately and .not after sone timeout has occurred accqrding to the
met hodol SQyV?)P@U?@%E?@/a’BYEQC%E‘QHF'W periods ?e.g. voice communication). It may
also be useful e.g. for web browsing and telnet type connections.
Table 1
References

[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] GSM 04.60, "Digital cellular telecommunications system (Phase
2 +); General Packet Radio Service (GPRS}; Radio Link
Control/Medium Access Control (RLC/MAC) protocol”, July 1998.

It is readily apparent to those skilled in the art that the objects set forth
above have been officially attained, and since certain changes may be made in
carrying out the above method without departing from the scope of the

invention, it is intended that all matter contained in the above description or

36




Figure 16 illustrates the snooper special type of TBF rel easg,mtliod from
the application layer to the RLC MAC | ayer. In the above-~ % es, the
solution for generating a special type of TBF by neans of the application
is optimal for e.g. real-tinme data which has nmultiple active periods
separated by inactive periods (e.g. voice communication). It may  also be
useful e.g. for web browsing and tel net type connections. Table 1
References [1] Digital cellular tel ecomunications system (Phase 2+);
Gener al - Rhewetin RhelhocSapanyieg @RRBYs shblbedntsraketahag MBytratiBasmd Bbat i on
System ( % i.ﬁt erface; Radio Link Control/Medium Access Control (RLC/ MAC)
protocolﬁf (1'829 88"3%r si on 6.1.0); European Tel ecommuni cations Standards
Institute. [ 2k s68MdOAls®be Urdiegitbod ticatl thalfallowiglges sirisLare dalehoes tey st em

(Phase 2+); neral Packet di 9. Servi ce RS); Radio Link .

Cont 1ol / FEHAT ACHBEoTRif s SHASTS 1OREGh o5 fo Bivention hgre 88siteds s ¢ eadi 1y
appar ent ah@ difsentdnitd bethd BedpgtCofite ihl@ritidnh®hith, @6lSmafbr bPkhjuagdiove have
been off|Q|aII%éat%§|ned, and since certain changes may be made in

car ryi ng "ygot b¢gaidjg\fall Heerebetwiamout departing from the scope of the
invention, it is intended that all matter contained in the above
description or 36 ' _ 2 3~ ?~~k shown in the acconpanying draw ngs shall be
interpreted as illustrative and not in a linting sense. It should al so be
understood that the following clainms are intended to cover all of the
generic and specific features of the invention herein described, and al
statenents of the scope of the invention which, as a matter of |anguage,

m ght be said to fall therebetween. 37 2 JUL 2D04 What Is Clainmed Is: 1 1.
A nmethod for transferring data according to a nmulti-|ayer protocol
including an 2 application layer in which an application is executing, and
a plurality of |ower |evel
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'3 l'ayers, the method of transferring data by creating a phy. ?n@ﬁ B nnectlon
‘on a packet 4 radio service of a telecomunication system ug

‘network .and at | east one 5 nobile station, said physical connéction for
‘transferring data packets on a packet 6 data channel, wherein a data fl ow
of said data packets conprises at |east one active 7 data transfer period
and at | ea¥bhablsClaimzed isve data transfer period, characterized in 8 that: 9

“th h I d

105 R o on A REMOP: MR oo 4B ABfg 8 pTRE Tarbt rTgbE B iohg 1
physi cal Jmpmmd fayarin milﬁclhé\breaaplrcahgﬁ fl$©tec:t.lﬂn@,mﬂ1dlre§9bie@ﬂ/ of lolvbelepdly si cal )
connectl o S SI gn romthe a | t1on _executin In the
“applicati gﬁy? ﬁytg'? 'P%tﬂﬁg gVE?Sf?E&’Q %?%Péﬁeai'ﬂg@fpffyg ﬁ?f?"c"lecp%@f‘ a gtol ,
and 1s jhendioscrdne bﬂb t&é&?ﬁ&uﬁ%’étté@%ﬁieﬁﬁﬁclﬁ(ﬁh%%&ﬁaﬁ%rktahﬁi Ry oAb
connection are 16 based upon requirenents of lication that is

execut i*ng A ﬂ%@aﬁ‘b’blﬁa&!?hﬁwai ﬁ?@eCtloﬂfod[ﬂﬂSfﬁgﬂlaﬁ:@@fﬁrM@S&ﬂ a pecket | east
one 1 Nact ! yfta dbndi AGER o St Rfh oftsdfd déta;&.{cgag il 01k Sieh vk

characteri ze Int ovver aye receives said setup and
rel ease i rata transien pericchandet lepgl wrtmmaotweedcﬁatransfgr periedheharaapgrizedan i on

| ayer i & tng radio |ink control/medi umaccess control (RLC/MAC) |ayer. 1 3.
A net hod accordl ng to claim1, characterized in that the | ower |evel |ayer

that 2 recei vebe phigicalebrpection m@ét%ssﬁatluﬁfahﬁrfﬁleh@@d bﬁ@@ltﬁphﬂld&@@alséatl on
executing catiop layer is the radio link control (RLC) |ayer.

he 3 |
1 4. A%t'h@ﬁﬁﬁ%”ﬁﬁ?ﬁﬁh?‘ﬁ Ahignals the,setam and relepse ot thaphysical | ower | evel

| ayer fjhatcondet®sigi ves said setup and rel ease information fromthe
application execut i nghll n the 3 application layer is the medi um access

control? (MAC) IveiRseinthe set yp aed Friepseceidhephisieal C@naewon is grfinestard i zed in
t hat tPle Ssﬁér\ﬂ?e@ﬂgnf tﬁla%%ﬁﬁcatl%n'é}fe bR ih @he gﬁplfc%ﬂ&? iﬂﬂve%] fayé?t dat a
ar ac

channe according to c a| m lzed in
t hat tHe @tth%dwdﬁ -layer pigtdasl,rdndg data fl ow requires generation of a packet

~data pyjotocol wher ei.n_at | east
part oF the cottBrpinitBifol Sftls A 58fipBnd 4R Ry tal HGFcClin Ble

cont r otd newisethupoagsquiconents of (IﬁLzﬁpMéﬁ)oﬂ tayens extabmtmg)h théaapplicatios tdyest ack;

wher ei fy t h&rﬂgyosclcﬁrar!engeogﬂﬁgtat %asl gnep %tac ive gg}a?ransfer period.

1 2 A method according to claim 1, characterized in that the lower level layer that
2 receives said setup and release information from the application executing in the

3 application layer is the radio link control/medium access control (RLC/MAC) layer.

1 3. A method according to claim 1, characterized in that the lower level layer that
2 receives said setup and release information from the application executing in the
3 application layer is the radio link control (RLC) layer.

1 4. A method according to claim 1, characterized in that the lower level layer that
2 receives said setup and release information from the application executing in the

3 application tayer is the medium access control (MAC) layer.

1 5. A method according to claim 1, characterized in that the setup and release
2  information is transferred on the packet data channel.
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during an inactive period if the application executing in the application

| ayer is determned to be a specific traffic type appli tL n7(t%k. A net hod
according to claim6, characterized in that the data flI® arranged to
consi st of data blocks, and said setup and rel ease infornatlon IS
transferred in a header of a data block. 8 A nethod according to claim?7,
characterized in that the radio service is GPRS and the header is a MAC
header of an RLC block. 9. A nethod according to claim1l, characterized in
t hat the & adi 8 methedascogdingyrRSlamd! fuhﬂahﬁenmldanetba'ethezedthad athat if the

appl i cat i C ransf |f|ctraffic
Cbe dat SnpfRAGL RO cbhGeod Bind SR 880 bBERE A1 8 RESLERFS ghih, 'L &
Tenpor ar ymBhtlmkoFﬂm/\a;(pTBEDlomfwhemaeet hst parpef thatomielxk :motmhe)rf Bl eased if
an inactiyve per.i od ss,.than a prede rmunt 10. A
ot hod aEOVRTEAEe 48 PeieRioo o plefes R ediumeaacess Baarob HL RGN e Tors.
and wher ehmughahappdtocalt $taek; S\Qhére\ttptlit §waalcow@cﬁuoTBE fAg6dasdpn

requi renents of the ap FFI ication. met hod accordlwg to claim9,

char act e M5B8 aninefiye Refody '{>5'P¢eaP'ft‘@ﬁ'°ne%z<§e%@9@ the anplicatie |ayst ison | ayer

noti fi es deb@nfidddStoPb& b Rpetifielitrdfhg typeap@icatipae of TBF upon initialization
of the application. 12. A nethod according to claim1ll, characterized in

that the application executing in the application |layer notifies the GPRS

protocol 7of t Renseal flotdiR tg’%lalm??]‘]éﬁa;ac%%@z%dof'\ FEFpRYalfal gy tdhe same path

as for data nessages genera i cation. od according
to cl ai marangehsr epmsistef @R@lml& @odlsalﬂowup @odnpteasgﬁnfnwwqrcau on to set

up a spegiaksdrdedtine hddder ol it he notification to the RLC MAC |ayer
to ensure that the RLCINAS |aﬁ§htgtlgg{§ecs t he special type of TBF even if the

application executing in the application |ayer does not connunlcate

directlygw thy tlh%h@h%'(?'é’ﬁ\% lﬁ¥§"cc?;r%47 @ap‘aectt roz%cfalﬁctﬂagkmeqlfa‘d?o bRl L

characterlzed inthat t PansTertin at'a Wre uites
gener at i GiPR& ard theechestded it a NMA Gt heeadker (JPE)IP)?L(tminckl nitiation of the
application executing in the application |ayer, wherein at |east
9. A method according to claim 1, characterized in that the radio service is
GPRS and further characterized in that if the application executing in the
application layer transfers specific traffic type data, the application notifies
GPRS protocols in order to set up a Temporary Block Flow (TBF) of a special
type that will not be released if an inactive period occurs that is less than a

predetermined amount.

10. A method according to claim 9, wherein there is a set of special type
TBFs, and wherein the application sets up a special type TBF based upon

requirements of the application.
11. A method according to claim 9, characterized in that the application
executing in the application layer notifies the GPRS protocot of the special type

of TBF upon mltlal:zatlon of the application.

12. A method according to claim 11, characterized in that the application

executing in the application layer notifies the GPRS protoco! of the special type
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part of the context information is communicated to a radio Kk
control | medi um access control (RLC MAC) layer through thé émgt st ack;
further characterized in that the application notifies the GPRS protocol

of the special type of TBF by using a specific control path used. for
activating and deactivating the PDP. 15. A nmethod according to .claim 14,
wherein the GPRS protocol upon receipt of notification to set up a speci al
type of TBF, transfers the notification to the RLC MAC | ayer to ensure
that t heoRTBFMACuding thab&ane taeh apdei aatatriipssagbs §BRera@tEBy itfie t he application
execut i ng in the application |ayer does not comrunicate directly with the
RLC/ MAC PBRRESAIODG A net hod according to claim9, characterized in that the
application executing in the appl ication layer notifies the GPRS protocol
of the speC| al type of TBF onl en a specific traffic type transfer is
about tolsStarf. mﬁ*“@%[%@@“ﬁéé@?‘dﬁ%@”'{'ﬁe& HenF RS peptarakciRan HBEEIRtN t hat
the appl if AbliRLatich il [1a sBediBPrBBRIF FHF, tRihst Y Ghe RBLIfILARN {otheCPRS
protocol of the special type using the same path as for data
messages RLEOVAE: lapemtst mra@lmmer@,qm?/m iniviates theuspeaialntyph@f GBRS pr ot ocol

upon rec f nsfers
the ot Frahif e PRibardPiiibd i The 4BpRaIRR T r doR S coffhonbRIN 1 3, o
t he specidakctly pathotheTBIC/MA/G fayielr. the, application executing in the
application | ayer does not communicate directly with the RLC/ MAC | ayer.
19. A nmethod according to claim16, characterized in that the nethod of

t ransf ernidng Aahathivdaucoeting te slaanet, athaosc tefizea manhethajaiaa'ncmmt ocol (PDP)
upon initiation ication executin thea on | ayer,
wherei n” Senftestfo Spa 08 u PR DoptitafR Bl oind e ot aREs B Ybas T f i
cont r ol / initlation af traesspplicatibn akecﬁnﬁlrﬁj’ |M°lﬁ)3 dppliestidrhiagag wlidreinpatdeastol st ack;
further characterized i.n that ication notjfies the r ot ocol
of t he. sPaL ol theyisataR INigEMBYonds Ry RRRGRET £ & Tegin ik cotal R or
activati Ialc@d%dcdiﬂﬁtﬂt(ﬁl\_/@ﬂ\ﬂﬂg} tdyer BWBugR Qhe Ardfa&dsnoaaaccmmbﬂg to claim 16,
characterjzed in that the nethod of transferring data f ow reqguires

ini tial i £ARiASHETHRAAN Ahiibe apRfigatinhpetiligs therfpRS l?é‘?tGF@‘ h@e [Bation is

execut edgyyd6f $BR b@tus}.regﬂﬁtspeeﬁ.b csa‘mﬁdnsaﬁpﬁ’s&omr%&wai.ﬁﬁ ahdRkh&ivdting
conmuni c%t)ethPo a radio link control/nedi um access contr ol
e

15. A method according to claim 14, wherein the GPRS protocol upon receipt
of notification to set up a special type of TBF, transfers the notification to the
RLC/MAC layer to ensure that the RLC/MAC initiates the special type of TBF
even if the application executing in the application layer does not communicate
directly with the RLC/MAC layer.

16. A method according to claim 9, characterized in that the application
executing in the application layer notifies the GPRS protocol of the special type

of TBF only when a specific traffic type transfer is about to start.
17. A method according to claim 16, characterized i-n that the application

executing in the application layer notifies the GPRS protocol of the special type

of TBF by using the same path as for data messages.
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(RLC/ MAC) | ayer through the protocol stack; further characteri zed in that
the application notifies the GPRS protocol of the speci gl J\l}\y lbf TBF by
using a specific control path used for activating and déactivating the
PDP. 21. A nethod according to claim 19, wherein the GPRS protocol upon
receipt of notifi:cation to set up a special type of TBF, .transfers the
notification to the RLC/ MAC |ayer to ensure that the RRLCMAC initiates the

special type of TBF even if the application executing in the application
| ayer doé$- nof wethedricsarding de ckadm| 13.wivbereirhtheREPRBMDlogpkbuporpeceiRtnet hod

di f t
accor & s WBALALR etk SoRshR ST, PR de BBt ELeply Tor etup
char act eRLZddAtlaykato emaira bt tl:mtﬁildﬁl\/llé&emuateaghe ispediel ’qrpplachdiﬁ on |ayer

tif h PRS I th tial t
of the afyPt daPraPPIoARoR e iuted naBe AbPIerteS erdh dre potaRdrhb e R g 'n°”
t hat t he dipptly edth the Rie/@tAICIlagri n t he application |ayer notifies the GPRS

protocol of the special type of TBF by using the sane path as for data
nessages generated by the application. 25. A nethod according to claim 24,

wherein tiige GRA\efodt KE0IIHH D KIHHE1 BlchapdctBtdd inChbt &k HRtsAt ot/p @ speci al
type of TBF, transfers the notification to the RLC/ MAC |ayer to ensure

that t he tranefarsies dafa flawdeavies geparption of gPasketrtata Rigtasol PRReRSDI i cation

execut i NehitiBidMBf %@éé[ﬂ@%h@ﬂ ek@d’&ﬁngdf?neﬁlerﬂﬁpl|E£’t"HﬁJﬁl‘/Elatv%erginr&Cﬂe!aé/t_ with the
RLC/ MAC | ayer. 26. met hod according to claim23, characterized in that

the net h&ao#t thpr%@%ﬁ@mﬁemf eRIMEUNIcHiEd tairadie lpkroniiol/medsim acgesket dat a
prot ocol 6REBR) mmmAcma%raMwbrp{het BYB s ;mt ‘f&@h&%\’%dt@l@zéd‘n LGt

application |ayer, wherein at |l'east part o DP context I nformation is
conmuni cdhedpeksatiopawitisies ithi G%pm¢m|thﬁﬁae@elstypemiﬂrﬂﬂ by REIGONAC) | ayer

not 11 0s PRGN GRRL S BT et dRkVRn AR BEr D bR EoR T R speci 1 ¢

control path used for activating and deactivating the PDP. 27. A method

accor dingf 0 &l ALMcACIcRRS e il FERRPEALAH! I BIP HERBR of

transferring data flow requires initialization of a packet data protocol (PDP)
before the application is executed, wherein at least part of the PDP context
information is communicated to a radio link control/medium access control
{(RLC/MAC) layer through the protocol stack; further characterized in that the
application notifies the GPRS protocol of the special type of TBF by using a

specific control path used for activating and deactivating the PDP.

21. A method according to claim 19, wherein the GPRS protocol upon receipt
of notification to set up a special type of TBF, transfers the notification to the
RLC/MAC layer to ensure that the RLC/MAC initiates the special type of TBF
even if the application executing in the application layer does not communicate
directly with the RLC/MAC tayer.

22. A method according fo ctaim 19, wherein the control path may be

different for setup and release of the TBF.
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of notification to set up a special type of TBF, transfers the tification
to the RLCIMAC |ayer to ensure that the RLC/MAC initi ates @geci al type
of TBF even if the application executing in the application Iayer does not
communicate directly with the RLC/ MAC |ayer. 28. A nethod according to
claim 10, eharacterized in that the application executing in the
application layer notifies the GPRS protocol of the special type of TBF
only when a specific traffic type transfer is about to start. 42 29. A

met hod aé8or dAngeﬁmdcdcmbrdiﬂ@xo claémaldl, exhiaraederizedt ihahat the syphicadad | on

ti th tion | t GPR tocal. pf th
pecial  Byptingy iR asptayaPeh et Darras Fropoa P recesigbiPeso. A

met hod ae¢aBeiupdrt ipitlization2S, thehgplitatishe GPRS prot ocol upon receipt of
notification to set up a special type of TBF, transfers the notification to
the RLC/MAC |layer to ensure that the RLCMAC initiates the special type of

TBF evenaif AhfedeRl dcedtdifg 16 ¥RHAI23) EhaPadtBfzPR! thefiHapdlid¥Gén does not
communicate directly with the RLCIMAC layer. 31. A nethod according to

claim28 exe%mcmethﬁz@e"w'%'ave't 'h@t'fr@tﬂh'@oG%“fS Pretapcl efrihermgeaiat BrPe ow
requ'resogq*eewugngqﬁeeam%% ag%ladwa%egs%'geé %ﬁérawcpﬂ y thgi tiation of the

application executing in the application layer, erein at [east part of

t he PDP édpiiaationi nf or mation is conmmunicated to a radio link controll medium
access control (RLC/ MAC) | ayer through the protocol stack; further
characterized in that the application notifies the GPRS protocol of the
speci al 2ppe SfmFWdBccosling ta clayeci4,iwhereit thel GRAS prewed! rﬁ;mn sceiptat i ng

and dea

char act e?’? l'z-')egg]f-1 %rhﬂ} %qu% aéﬁ Rc'p‘ gﬁyﬁqr anﬁfcc ggrnglkér}g thg .-.8{ ﬁ+ ow rteoqtuhler es
initiali BACVMACblayar paechkaire dlaatathprﬁiicuwmc qmm)es tbefspe@altﬂyaeaqijFcatl on is
execut ed V\/n ﬁ@l east Dar of % I r] d conmy cat{ad to a
radio | i HEER con UhPEE é'éEE '2 5% ABP ":(aﬂf&/ W) qegﬁsor COPHPB'?J'% % he

pr ot ocol dean\kwuflumder/me,teerl zed in that the application notifies the
GPRS protocol of the special type of TBF by using a specific control path
used for activating and deactivating the PDP. 33. A nethod according to

claim 3126V\/ﬂeA&h8tHoH€thBRﬁ1@It@'&:&¢rﬁ|ZSJMrécﬂﬁﬁiem in tbht fad et 6PN to set up
a speci al P of TBF, transfers the notification to the

trans erring data flow requires generation of a packet data protocol (PDP) upon

initiation of the application executing in the application layer, wherein at least

part of the PDP context information is communicated to a radio link

control/medium access control (RLC/MAC) layer through the protocol stack;

further characterized in that the application notifies the GPRS protocol of the .

special type of TBF by using a specific control path used for activating and

deactivating the PDP.

27. A method according to claim 26, wherein the GPRS protocol upon receipt
of notification to set up a special type of TBF, transfers the notification to the
RLC/MAC layer to ensure that the RLC/MAC initiates the special type of TBF
even if the apphcatlon executing in the application layer does not communicate
directly with the RLC/MAC layer.

28. A method according to claim 10, characterized in that the application
executing in the application layer notifies the GPRS protocol of the special type

of TBF only when a specific traffic type transfer is about to start.
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RLC/ MAC | ayer to ensure that the RLCIMAC initiates the special &@ﬁge of TBF
even if the application executing in the application |ayer? dues t
comunicate directly with the RLC/MAC layer. 43 9 JuL 2 0 34. A nethod
according to claiml, characterized in that the radio service is GPRS and
further characterized in that if the application executing-in the
application layer transfers specific traffic type data, the application
notifies GPRS protocols in order to set up a Tenporary Bl ock Fl ow ( TBF)

t hat wi | R9not Abeethod|asgeuting to alein & tchasagieniieddndbeuthe agpdicatien | ess than a
pr edet er i . Al : o] [ | aj har rized in
t hat the@é%p fn%g?' :{g% apéﬁ%aé@ﬂniﬁg& %Otffﬁegsqggp i céa {Ogﬂ +’ar8yf§?ie ﬁg? (I?i]a Fg;so%t he GPRS
pr ot ocol obfTBFhy syiegitld saryppeatioks T®Fdatponessaigesal | zati on of the
application. 36. A nethod according to claim 35, characterized in that the
application executing in the application |layer notifies the GPRS protocol
of the speci ah rhythed arkordiig by clasrh b, tiiiteraiimtheP@PRS asotbes| WiRinrez@mIages
gener at ed b\é _&he_ application. 37. A rp.a#hod accor dj ng to claim 36, wherein
the GPRSOHFBIBEHICNSosFi B ERECAlPR S| ke dtanstere she Bptificptionsioetieal type of
TBF, tramrsCavad Reent) endurdithnthk RUIDMACUHIMES tha ¥pécihiaypaDIMTBF hat the
RLC/MAC initiates the special type of TBF even if the application

execut i n§VeH Ift1he appHsTicn expcutingdn the aprlirstiondavaiflaesnet camraqicgteni t h t he

RLCI MAC l4fy&lly with thA RIRE/RACC aRfepr ding to claim 35, characterized in that
the nethod of transferring data flow requires generation of a packet data

protocol (PDP) upon initiation of the application executing in the

appl | cat isAn | ARbnollR8tding to bEARL28 Aol difin B SR EHod f of mati on 1 s

communi cated to a radi I'nk control um access contro C/ MAC) | ayer
t hrough theesferdngdeata Bewokquirdsugenesatiarhaf aqackeizdataiprotdeat (ROHY upeml i cat i on

notifies;the.: : .S pal  t. of. E S| specific
cont rol b@?ﬁloigﬁtﬁ%@%? #l%@%f(é}%ﬁgﬁdﬂ%ﬁé}g{) F'%@F"l“n'ga"gﬁé” '%ﬁ‘“ Ajgga% met hod
accor di ngattwfdhaiRA3RB8ontekt inddomative iISRRBpuDicetwl touptadio fielcei pt  of

notificat.i S j Il( t f. TBF., transfers.the notification
to the Rkéqﬁ/ﬁ%%ﬁg@té?g %e%gncé%ﬁuﬁg? l?]l.a(%'/Rfﬂh Iﬂ‘L’@ I\"/l&?ﬂ@h?ﬁ %'ioégccﬁﬁ acs‘ﬁf)eci al type
of further characterized in that the application notifies the GPRS protocol of the

special type of TBF by using a spécific control path used for activating and

deactivating the PDP.

32. A method according to claim 28, characterized in that the.method of
transferring data flow requires initialization of a packet data protocol (PDP)
before the application is executed, wherein at least part of the PDP context is
communicated to a radio link control/medium access control (RLC/MAC) layer
through the protocol stack; further characterized in that the application notifies
the GPRS protocol of the special type of TBF by using a specific control path

used for activating and deactivating the PDP.

33. A method according to claim 31, wherein the GPRS protocol upon receipt
of notification to set up a special type of TBF, transfers the notification to the
RLC/MAC layer to ensure that the RLC/MAC initiates the special type of TBF
even if the application executing in the application layer does not communicate
directly with the RLC/MAC layer.
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44 TBF even if the application executing in the application |ayer does not
comuni cate directly with the RLC MAC | ayer. 40. A net ho% %%%og{gﬁ%ng to
claim 34, characterized in that the application executing"“in the
application |ayer notifies the GPRS protocol of the special type of TBF
only when a specific traffic type transfer is about to start. 41. A nethod
according to claim40, characterized in that the application executing in
the application layer notifies the GPRS protocol of the special type of
TBF by using Aheethwdeagsardingigo cmimdatchanaygsagpsisin that the madicheriviseder ding to
cl ai m 37 ! : recel (figation to set up
a speci apﬁﬁﬁéﬁ%&rﬁ%ﬁ,Cﬁ?@ﬁ%@%&?ﬁﬁhgyﬁgﬁ?faﬁgg"lﬁq%oﬂ %Cpﬁ}éé H?ﬁ% MAC | ayer to
ensur e t laaplitdtenRagiM@sfenstspetde trifdicsppeidata, tthpapplicalBk nagifies i f t he

applicati xecuti.ng in, the application |ayer es onmuni cat e
o ectty HRSTPEREIE & pibet 18 58P B S Bk b ok aSh T iD) R VRGeS
char act erélzeskd iff ahhaictiveepdriidnestued thdtrianskahah Agprdadétarhired anesurtl es

generation of a packet data protocol (PDP) upon initiation of the
application executing in the application |ayer, wherein at |east part of

the PDP @@t e Atmethodr &tk diRg ité chMMN3Y)i dHakSdlelifPinlthdt thd apiiicatiémt r ol / nedi um
access control (RLC MA\R% | ayer through the Ii[’)rOt ocol stack; further
char act e€X8e¥inghin: thgranpligatigiplayenpeidfies he $rRS protecelrtishe spestebtyRS t he

speci al oY ABFAfpohBRitRYizatsdoF heSAfiftichiign.control path used for activating
and deactivating the PDP. 44. A method according to claim40,

characterized in that the nethod of transferring data flow requires

initiali i 0 [oFYe 43T ] ication is
execut ed,za%t\}\he?eriﬂ%t@td |ea§‘§'“§§§t@ I%?O%ﬁng?bé&?gﬁde@?ﬁ‘ ?gﬁligﬁﬁﬁﬁégt ed to a
radi o | i gKeewing ol theeanplinstarcleysr nolfiesothe( GRRRE mapchbgfethe specialigtre he

pr ot ocol ,$t : r i i i iLon notifies the
GPRS pr otogﬁk%\q‘ L%‘ﬁé'*ﬁ%g%% &E@%% féfgqjé&n%%se%%%nggg%%g?%% control path
used f or aapti¢ateni ng and deactivating the PDP. 45 - 2 JU 2004 45. A net hod
according to claim43, wherein the GPRS protocol upon receipt of
notification to set up a special type of TBF, transfers the notification to
t he 37. A method according to claim 38, wherein the GPRS protocol upon receipt

of notification to set up a special type of TBF, transfers the notification to the
RLC/MAC layer to ensure that the RLC/MAC initiates the special type of TBF
even if the application executing in the application layer does not communicate
directly with the RLC/MAC layer.

38. A method according to claim 35, characterized in that the method of
transferring data flow requires generation of a packet data protocol {PDP) upon
initiation of the application executing in the application layer, wherein at least
part of the PDP context information is communicated to a radio link
control/medium access control (RLC/MAC) layer through the protocol stack;
further characterized in that the application notifies the GPRS protocol of the
special type of TBF by using a specific control path used for activating and
deactivating the PDP, |

39. A method according to claim 38, wherein the GPRS protocol upon
receipt of notification to set up a special type of TBF, transfers the notification

to the RLC/MAC layer to ensure that the RLC/MAC initiates the special type of
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RLC/ MAC | ayer to ensure that the RLC MAC initiates the special tﬁ@f of TBF
even if the application executing in the application Iayequﬁﬁsz
comunicate directly with the RLC/ MAC | ayer. 46. A nethod according to
claim1l1, characterized in that the application executing in the
application {ayer generates a special format data packet that designates
t hat the physical connection is not to be rel eased upon the occurrence of
an inactive period | ess than predeterm ned anount, further characterized
in that tTBE avgndf freckrnlicatiemexeswingop theapafipdticalayendeasenatbserved by a

speci al foMelofe ] r): Nt hf I d special format data packet is
observed?Ba spe%:?tgmggg V‘?)'ﬁ#%ﬁ%‘b@@}r%bé?g%k Flow (TBF) is set up. 47. A

met hod according to claim 1, characterized in that the application
executinga. n {he licati.on | ayer nerat es.a special, fornat .data packet
t hat degpgna{\e"s’et?'ﬁgtactcﬁ%d"ﬂ%ﬁ oK "’%gr?ﬁ’é’ﬁcﬁ%’r’lzqdi'gﬁg?t the PlPEiUhsed upon
the occekeanitgy aftharapplicatidnviay@efdtfibs! ©3GPRSPraroesaifangispediahtypent

furt her acterized in that the data ckets generated by the
appl i cat Pgﬁ% r%‘ﬁﬁﬁ‘%%ape%' ya Eeeﬁpéltfﬁfsg%‘écﬁb"géﬁ%ﬁé?) such that if said

speci al format data packet is observed, Tenporary Block Flow (TBF) is set
up. 48. A nethod according to claim46, characterized in that the

appl i cat *dn fenethedeaccardipa ts slaim didnahapaterizpdciRehat Wt arrdiretiems a

qual i ty- gkeSfing RGhE )icatnﬁxglavgrt ﬁ'tlft_iﬂe@ %Q%Mpmﬁc&%%%ﬁ%cﬂahﬂﬂe' rst

gener ated data packet by sai pplication executing In e application
| ayer. 4@Qf TBF by using the same path as for data messages.

42. A method according to claim 37, wherein the GPRS protocol upon receipt
of notification to set up a special type of TBF, transfers the notification to the
RLC/MAC layer to ensure that the RLC/MAC initiates the special type of TBF
even if the application executing in the application layer does not communicate
directly with the RLC/MAC layer.

43. A method according to claim 40, characterized in that the method of
transferring data flow requires generation of a packet data protocol (PDP} upon
initiation of the application executing in the application layer, wherein at least
part of the PDP context information is communicated to a radio link
control/mediurm access control (RLC/MAC) layer through the protocol stack;
further characterized in that the application notifies the GPRS protocol of the
special fype of TBF by using a specific control path used for activating and
deactivating the PDP.

44. A mesthod according to claim 40, characterized in that the method of
transferring data flow requires initialization of a packet data protocol (PDP)
before the application is executed, wherein at least p'art of the PDP context is
communicated to a radio link control/medium access control (RLC/MAC) layer
through the protocol stack; further characterized in that the application notifies
the GPRS protocol of the special type of TBF by using a specific control path

used for activating and deactivating the PDP.
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45, A method according to claim 43, wherein the GPRS protocol upon receipt
of notification to set up a special type of TBF, transfers the notification to the
RLC/MAC fayer to ensure that the RLC/MAC initiates the special type of TBF
even if the application executing in the application layer dees not communicate
directly with the RLC/MAC layer.

46. A method according to claim 1, characterized in that the application
executing in the application layer generates a special format data packet that
designates that the physical connection is not to be released upon the
occurrence of an inactive period less than predetermined amount, further
characterized in that the data packets generated by the application are observed
by a special protocol {(snooper) such that if said special format data packet is

observed, a special type of Temporary Block Flow (TBF) is set up.

47. A method according to claim 1, characterized in that the application
executing in the application layer generates a special format data packet that
designates that the physical connection Is not to be released upon the
occurrence of an inactive period less than predetermined amount, further
characterized in that the data packets generated by the application are observed
by a special protocol (snooper} such that if said special format data packet is

observed, Temporary Block Flow (TBF} is set up.

48. A method according to claim 46, characterized in that the application
generates a special format data packet that contains a quality-of-service {QoS)
parameter in the RLC/MAC header of the first generated data packet by said

application executing in the application layer.
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