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Techni cal ﬂmﬂmmwmmf invention relates generally to a nethod and
ar r angenent ring information in a packet radio service. It is
particularly direghgd to transferring data, such as voice, telnet, or web
browsing in certain instances where there is a traffic type that have
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associated with the Internet. Such services, including Internet real-tine
services, have gained popularity over the |ast several years. Internet
protocol BadRuréwiceohthiwAend different stream ng applications such as audio
stream ng and ..H_‘I dei%) st r,eamni

rase moblle Qelecommumcatlons system” generally refers to any
telecommunication system which enables a wireless communication connection
between 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 elsewhers,
_ 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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are already quite common on the Internet. In addition, t_h? gl@[raz[mfor

W reless access to these real-tine services is expected to grow at an
exponential rate over the near term Packet swi tched wrel ess networks
such as GPRS are 1 -2 JUL 2004 designed to provide data services such as
Internet services, in a cost effective manner. In GPRS, the channels are
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In order to better understand the problems of prior ‘art solutions as well as
the idea of the present invention, the structure of a third generation digital .
cellular radio system is first described and GPRS is then described in more
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
7 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 technology, 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 to meet expected demands of wireless multimedia

applications and more market deployment. The transmission speed of circuit
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Support Node) and related transm ssion systens. According 3@ d8M 4004
specifications devel oped from GSM the core network can al so provi de new
services. A new technol ogy, Enhanced Data Rates for GSM Evol uti on ( EDGE)
will increase the network capacity and data access rates of both circuit
switching and packet switching so as to neet expected demands of wreless
mul timedia applications and nore market deployment. The transm ssion speed
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based on %ﬁ%a"t | ease 99 and covers all new features for GSM Rel ease
2000 and subsequent rel eases, with full backward conpatibility to previous
gl eases. | n ComA\spombinstion of EGRRS endiRICIBIimg retyoridkricvm@si ve Miltirate
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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 periods of silence (no speech). Procedures for
handling such applications are required.
Figure 1b shows an architecture of a general packet radio service (GPRS).
( f 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 one 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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(CGeneral Radio Access Network). GPRS is one of the objects %fsioaé
standardi zation work of the GSM phase 2 + and UMIS at thé s Eur opean
Tel econmmuni cations Standard Institute) and 3GPP. The GPRS operati onal

envi ronment conprises one or nore subnetwork service areas, which are

i nterconnected by a GPRS backbone network. A subnetwork conprises a number
of packet data service nodes (SN), which in this application wll be
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Al so, thel88it MotGRRS,i waging viaf@GSN?bnﬂ%o@iﬁ&éﬂuﬂdof)lﬁcom(né BPRsYY. i n the
edure. In order to send and receive GPRS data, the Ms

SotTvat tegMP%n%ra@ﬁe@?'vd&fhgnﬂar@eeﬂq Hatiop atiashes & the,GABS napwarbgudni ng a
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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 (Network 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 NSAPI, 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 Identity Register (EIR) 161. The GPRS



protocol context defines different data transm ssion parangteramsuch as
the PDP type (e.g. X. 25 or IP), the PDP address (e.g x2134 ess), the
Quality of Service (QoS) and the NSAPI (Network Service Access Point

I dentifier). The M5 activates the PDP context with a specific nessage,
Activate PDP Context Request, in which it gives information on the TLLI,
the PDP type, the PDP address, the required QS and the NSAPI, and
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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 {LLC) 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.



transmtted. Such a release creates a problemin voice serB@IQSZOth ot her
real - time services such as stream ng audi o or video when silent periods
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transm ssion periods. Such applications can include telnet and web
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<RandonBinessape tcoaBrnt of a PACKET CHANNEL REQUEST message:



100nn n p pr r rShort Access Request <NoOf Bl ocks: bit (3)> <Prb£r|ty bi t
(2)> <RandonBits: bit (3)> 11000 0 p p r r rTwo Phase ActelH est
<Priority: bit (2)> <RandonBits: bit (3)> 11000 1 r r r r rPage Response
<RandonBits: bit (5)> 11001 Or r r r rCell Update <RandonBits: bit (5)>
11001 1 r r r r rMobility Managenent Procedure <RandonBits: bit (6)> 11010
OrrrrrSi ngle BI ock Wthout T13F Establishnent <RandonBits: bit (5)>

Al | ot her s : di cati ng one
phase ag b$55has a fleld of 5 bits descrlblng the nultlslot cl ass of the
nobi | e stfg A Jority and a
field of Menomtss 7d636r|4b13ng ira dnmkeaj‘ @rmml(m@@l@én mobl l e station
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bits 87 gp43 2 1lPacket Channel Accessyl: h epphags Adcess Request
<Mul tislgfdass: bit (5)> <RandonBifts: fel aégnnnnr ES%r Sifort Access
Request oOf Bl ocks: bit (3) > <Pr1°r1ty blt (3)>
<RandomBits: bit (3)>

1 00nnnpprrr Short Access Request
<NoOfBlocks: bit (3)>
<Priority: bit (2)>
<RandomBits: bit (3)>

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

1 10001lrrzrrr Page Response
<RandomBits: bit (5)>

1 10010rrrrr Cell Update
<RandomBits: bit (5)>

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

1 10100rrrrr Single Block Without TBF
(- Establishment
’ <RandomBits: bit (S)>

All others Reserved

An 11 bit PACKET CHANNEL REQUEST message indicating one phase
access has a field of 5 bits describing the multislot 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:



<Randonbits: bit (3)> 01 000r r rTwo Phase Access Request <RandonBits: bit
(3)> 01 001r r rPage Response <RandonBits: bit (3)> 01 9104\ r0&el | Update
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01001rrrx - | Page Response
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01 010rrcx Cell Update
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01011lrrr Mobility Management
Procedure
<RandomBits: bit (3)>
01100rrr Single Block Without TBF
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All others Reserved
C. -

An 8 bit Packet Channel Request message indicating one phase
has a field of 5 bits describing the multislot class of the mobile station

the radio
eceived in the
or several

i O resources
e.

access

and a

field of two bits describing random reference. The information about the
al_located radio resources is sent to the Mobile Station w'ith 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 such a configuration, the request of resources is nmade usiqubgf GPRS
control channel as an exanple. There are al so ot her mays*b? J%q I ng
resources in case the cell does not include a GPRS control channel (even if
it supports GPRS). In this case the resource request can be nmade using a
GSM control channel. In the prior art the uplink radio resource allocation
could cause the followng problens: If the priority field included in the

PACKET : T, REQUEST sages does not
defi ne ﬂ;@%‘c arsac{gé‘rﬁlﬁis&‘?AQSA%EET#‘E@%&%%?%ﬁ%\ag?eﬁ%.ﬂg!s del ay

sensi t i vealtogationithe mobilefstation traesmits \woPACKET RESQURCHREQNESTt 0 provi de t he
needed ragdi spunces for, the M5 Th . 0. .transferrj speech usi ng

t he GPRS meg?l{geengot heetwoLk éMf"Ffr@ mﬁgﬁdﬁgﬁfﬁd'c‘rfﬁ‘%@%u Fgﬁl%sﬂ%?je is an
acknow eddefthesnderd acaumatephtimereqaires sadio Sesnncé€ad.gf idtfestedl Bdrwiatd d be
transferred, using un ctEnova e hase access shoul d be

.edged. RLC pode, |
used. Usi N PUBMTYIZE 86@%‘8,"%539'%31 Bg%eema%'%gtqe@goﬁ%%dr%tj&t

i nf or mat | ipforiatioderegtived in thd PRCKETVRESOURCEEHRIVES PhhesBHGe &hBCCESS causes
additional delay to the channel assignnment procedure, because the nobile

station HARIWQskJeaxiassien pBe Gk severak pagkas data chennrls ieithe TBRsnddafasmsone. I n
spite of {aeasalficdi ABRY resaGy ertégﬁé'%n'éaﬂyﬁ ev%i{ﬂlfé)b%e lrJg NiE  not

I
guaranteed that” the network is able to provi e ne | O resources
for the nDBPIGNMENT massaggnsferring delay sensitive real-time traffic. Wien

al I ocati ng radj [ 0 | [ urces
cannot be all gh%tugg%g?gnrﬁ@%t%‘dgﬁé,r @é%%&gzgﬁ]uéc%o}gnﬂ\%ﬂiu%‘@ﬁﬁﬁ?zﬁﬁﬁ)m ock

| ow ( TBRyordealredvanpel asr amexamplet hbhere doomalsondthpaeleys of réquesting is 9 - 2 JUL
2004 possy ' i | S eceiv downl i nk. packet, the
net wor k Ijieghﬁrr?ae\g?'g%ta %é]g}éésw?%lnh?%%{'g{ " gguglt?racég$ oo i"ﬁ?'é\?%m%\‘e'bff 'Yahe

packet . DowpplortskGPRS). olnr thipcaseethel lesoartcearquestmanrentnade 136wy & iGSMas
fol |l ows: c\mﬁﬂ cthlggn etwork receives data for a nobile station which has no
assi gned 'O resources and whose cell location is known, the network

assi gns radi o Inrthe puioc agt the uplink eadivresswce PH6ERIondedAd Caaseehe by
transm ttg’ﬁﬂg a PACKlIET DOMALI NK ASSI GNVENT nessage to the nobile station.

When t he Mg problems:
If the priority field 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 default 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

9



station receives the assignnent nessage, it starts listening to the

all ocated packet data channels for Radio Link Control (RLG) ;ﬂﬁt mml ocks.
I'n downlink radio resource allocation, the follow ng problens my arise:

I'f information attached to data (coming fromthe SGSN) does not define the
characteristics of the data to be transmtted (e.g. delay sensitive
real-time traffic), the network nay not be able to provide the neededf
downl i nk r adi. resouyrces for the MS. Also if there is a need to transfer
e.g. del OEIE: MHER e Goms aeyon & joracAve s dawalink parkats thelbaMYaTkk and
uplink, tiseurdbl tasdigh r4dio @b UrEEEURS ithd RidnSter’3dhe pakReQUr ces only when
the network assigns sending permssion to the nobile station. This nmay

cause a del ay Q)?Wa'i%ﬁdéfbfﬁ%fﬁiﬂi“@fbf‘iiﬁEP"QWé\hSa%Ciﬁ_éﬁéﬁdP"‘?\s&bonds. When
al | ocat i NYHeANhS HRWBH FRBivViel dAR S & %au%aﬂﬁ{i&{ V\imathgk nBaaQsE%r/\eHesour ces
I Nk Tenpora

cannot be allocated simultaneously because the up Bl ock Fl ow
cannot beragietasegreastansiuvhose calk lqgeatieatis knawos the netwverksassigns, ratioat  t hebI
nobi | e st At | i 1.0 rces. but .the n i s unabl e
to assi gn'%{shgn:re ggatﬁ‘eéfégg'e%vc#% ége}'}g(gtr%g{eas?ﬁ%a%%nﬁy ?rgﬂf’@'t&'ggo%?%}éﬂgial | ocation
i s currenPOWNEANK ABSIGNIMENT] inessageRvcthy molpild statihC Whata thé ewdbilencl udes a

count down leld. 1t is specified in. reference 1 (see Table 1)
that the ﬁﬁéﬁg?ée%es%%ﬁ@?"?%% 308 gtsgfrit%HsWngg ??oﬁ? ‘S't}?&ﬁgeés_c,\/_mx

( br oadcaspagket datdt etignnidlsCrod Raalid LinkkGontedIt(RLQ) Batd BlaBrsti tted to the
networ k. O herw to the network the nunber

e th bil e station indicate f
of remaining A °c‘.f‘éﬂ"§ﬁtfg§'8kr§s%"i°ﬁ at"ﬁﬁaw'f‘ﬁélfﬂﬁm’rﬁ’@ preblemsynayfaisg: bl ock i s
ent to the ndt imoimatidrhattichddvtovadtddcoing fonPthe SBERY @B6E not défide al SO
Zefi nes that .once the nobile station has sent a CV value other than "15',

it shal | W6 chARRlaigties o Heviate do bar raningitied, (e delgiysensitiva teek-fiew RLC 10 -
2 JUL 200tafir) athil idtidrie iyl ndtae QSIeStS'BH'oG'ME'tHQ n}egﬁe&“aQWrmﬂkT%o Once the

network receives RLC data block with the CV fie set to "0", the TBF
rel ease pieSERWESder thaMSinitiated. In uplink radi o resource deal | ocation,

the follow ng REolH ®EFe [¥BY nBEd 16 trankfer®.§. dES) UnsiflS FidiNfnd Gatd T8 data

is transferred over radio interface ] _
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 ‘O’. Reference
[1] also defines that once the mobile station has sent a CV value other than

‘16’, it shall not enqueue any new RLC data blocks; meaning that the new RLC

10



according to current GPRS rules, the nobile station has .r.@; E@msh
several TBFs per session, because during the passive per|o nobi | e
station has no RLC data blocks to send to the network and thus the CV
value '0" termnates the uplink TBF. Because the TBF setup procedures
takes tine, delay sensitive traffic cannot be transmtted wi th good
quality. Also, there are no gua’rantees that free radi o resources are

| di
bonn! 1 nic A Bl Ke el clet e Srbiihe ShenGe oty kB MebTaN s of T ows:
Every dowstéinks RLC diah aaldndlowhhumelcme.aldas&l 020’ BlhaCKBR rulédsetprbcédurby fiel d

in the RLC header. Reference [11 defines that the network indicates to the
mobi 1 e A'8{MYAYGe rel ease of the downlink TBF by setting the FBI field to

"1'. The netupiuklisiersdib hesdupte Ueslidtation, the iNBWing phsbleR® By &rida:C dat a
bl ocks to send to the nobile statlon After receivi ng RLC data block with

FBI field set 't®g- felayiensitysireal-imgdass isHansferer yer éﬂfb@ intgrfgp@ net wor k

that it NRofdifgiy 2riehe GFS ruidl, thaMdii-stllieh nhl B BELIBRLK sLngf ves the
acknow edgenent " nessage he IS rel eased o resource
deal | ocat'ig&ﬁ‘$ perression| bﬂpal@ﬁepﬂlumgetm ml\f&rwqtvds the naolgle s:tetlaly hsemsi ti ve

real -ti Mt ALId BiobRs b AT B HRAFnONFL A B e EGILeAE° flififtal 0 CUTT ent

GPRS rul es, et wor severa S per ~sessi 8%, because
during thbepmhskxﬂ'@FpeBemnisetthe TiRFt setoi ph@medmoed?takedam,l:dm}(sensﬁmesend to

t he nobi | n A] termnpnates the d | i nk
Ter. Al soTerruRgs S tangtined altCood@iatBiny, Ashr B 2L Pe el SAnio8s ey s
gval | abl ehahéeetrhdioresomicies tare elsvdys aldilablatwhelonin obile adition ryQBSEES .

r obl ens @9 géicurre | I %SSI gni ng uplink and downl i nk sending perm ssions:
If e.qg. RsiPPPV € P eal -time data traffic is transferred on packet

dat a channel / cﬂmnﬂ&ilcsraﬁmburdet de&tloaaﬁ?rgwaﬁt&f‘érﬂ@dsﬁdbﬁiedaé@maﬁ\% sendi ng
per ni ssi qns_are gi.Vv r ns cause the current
net wor k 1VeY f°3‘%l'"gg:ﬂid] dﬁB? %rﬂ)gh"éhg@cgﬁﬁ&f’ éeg'ié'le!i’c'f‘eﬁhiest i cs of

the transfigr hesdetat neféaerﬁe [1¢ebﬁuessﬂmlthe YietWafkeihdicAtdsHd tRrmBbifp! em wi th
the prior art specification is related to the feature that the network

assi gns tﬁ‘é"rﬂ%’hf'l%f%‘?@ﬁ?e?frﬁ'@s‘f%’%'"ﬂ‘o.rmﬁBVl%?H'%H“%BQ\H‘Q'%RO ‘1. The

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

In downlink radio resource 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 RLC 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 uplink and downlink sending
permissions: If e.g. delay sensitive real-time data traffic is transferred on packet
data channel/channels (PDCH), it is not guaranteed that adequate sending

permissions are given in order to transfer the data, because the current network
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directions independently, i.e. controls which nobile statﬂoduﬁeggﬂves dat a
next and which nobile station my send data next. However, sone types of
application generated data, e.g. delay sensitive data associated with
speech, have strict delay requirenents. Consequently, whenever such a
del ay sensitive data user has sonmething to transmt, it nust be able to do
so in order to maintain an acceptable service | evel. If nore than one user

o, 211 9034l it 1S kBATEARRESL: Rl harhARARIco' d B PARIANAT bl 8 20

poi nt two or nore users rans a¥efj ust one
can be sedeley sensitiie datednnel . In speech conversatlons a Iarge proportion

f th i ime is silence .Th bl
ctatisti cal |y AVEH Bioblash Wil erisy 47 sbtniRetan 5rishtes 4o She keauea o

channel . tHa tePREtWBAKNERIgrses@ismiksion @Y@ts%fﬁnsh@%ﬁﬁﬁk andi %oWHlmﬁ' abor at e
enough to %(? ort this need. Therefore only one user a”}/ sensitive
data tran$ qnsrindependeptiyt it FUrls avhich nobile saatinn 'e%h'ieé ateapst t hat

the usageamd viHiéh GibHNB BhatiiPRBlisentdat® hep! Hwér, SOheE ty gl gret wor K
notices that a nobile station wants to send e,g, delay sensitive data in

the upl i nRPRIicatieniasnetated datans & felaw soesitive datacessegiated withesnrecbes to t he
mobi | e st ghydEtrRe defiyrequirsthefts Tﬁ)ﬁse@@ f]\‘?l \*v}ﬂeﬁé'\fblﬂ'sru%ﬁ atEé\LY;sQ,ﬁﬂu{)gtV‘m K

has the required resources aval | ocat1on my ne
packet datatacyrenhes somedikingdatteahsmitygbmust by able to dorsglie ardénitee station in

the uplimeifthinest botky téys'ga,.@eafe% ¥ €1fREEICHSn dhe Lgﬁer,@%g g?(gg 5 B8 i ssi ons

sensitive data k'may assign u
of the al $ama1p@dketcdia1amdmenalot &t prebahiebthbt at sarhi odnt tSid1oenidie usersi | e

tati t { dat th
capaci ty DAMRRE E,daﬁée%mﬂ AmOER B i NS Sk Bt B2 Selfer ol o Bbari
al | ocat edint speeiab msrspaoksb lafegproparntival ofcﬁnbmﬂnnebﬁomsmﬂmeﬂleﬁcé??ndlkng
in the uplin

perm ssioq to. det e send

directi on?hlﬁ gvo e'f’rur?o? svwlﬁ?;lﬁo 8@'%3& E‘Uétfpj 8X W'ﬁlthmgf‘@&pf’ﬁcrf Hée" sane
packet datoa cchapsmlet detxichdnmekeMie GGRRS dRarmel sﬁmétidfesméﬁ AbwlelBr,sane
tine, onlé one . can be ser¥ed Therefore the_network forced to restrict

the 12 - % "Ayelahpsate, 19 SYRRGTY Hig pged- oﬂ'Ee'terf‘A’r‘?s‘?'EY ngguser gf dglayay
sensiti vesaﬁm@@a@%ﬁsﬂeﬁ@hﬁb@aﬂé%f@@rfop&né)ﬁs&&tt c%haelchaﬂa?h%ahg order to

provi de ach%(%‘pt)}‘g lt)Jlsgges gfr )t/r{ecghaqnl#)aell Icggamtel_ls n%%pﬂ?n\{ze;d TBF Control
When the network notices that a mobile station wants to send e,g, 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 permission 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. Thersfore the network is forced to restrict the
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One technique to resolve these problens is where the physianUboﬂWéction
of a packet radio service is kept reserved during the passive periods of a
session yet the sane physical resource can still be shared between
multiple users. In this procedure, a TBF is al so kept functional when
there is nothing to transfer between the nobile station and the network.
The procedure in general supports traffic types which have inactive

eri ods bet ans on The roceduyre i s especiall
Eenef i ci a er 9 L‘f? ﬁtat@gﬁ '\'}iﬂgc?ng o%ﬁ?i\o?e‘t‘%i'\é? date aeFBFd'ﬁﬁttﬁphael ays.

Thus the m@hber & webeatmémm ml ordBe t& PEbvide abcelthbldSePAES glalitds 1O
whet her a passive period follows the active period (and therefore the

connection should not be released since at | east one nore active period is
to foll ov\g“_@ A& LaVBETBEMREdION can be rel eased (no nore active periods
are to fo e network may also be infornmed as to whether the packet
dat a channel c,QmB rehnigiis; tgriegolve tbeseeprdbéamrsawea thekp Y siced cofihection

i nformatign, Bgﬁ'kétq'aﬁfoa&ﬂ/ﬁ@? teregeﬁv%Bacid? lﬁnerﬁassqlgpae[ iﬁ;@ &%%%E?g{]g an

active period or on a cont Pafthe
channel tyag thnfsomeaphmataesdwce caimstiiierbieesthaeecgbetwaertMItMMZuk\aadGh field of

a data bl t | ssage .can be used.
Wih hi st piseelfield T8 e REBEI@efighalfen thete S TpRANS 16 130 Ey B ock
Fl ow avai betleenethemotbinstatien and Sthé@red&bﬁk t Thd @rodeitsdrin &tbral lpporan
active peri d starterahb a gssrve 5 él od, the connect]jon starts using
the creat 53 FEEPEHYMC Htfé)’ V8 IPENIBHH DPtWERN active IraRSIpissiont a channel
may be amt:gdinﬁd it @spedieny beastiead] For tdal GiRisatvicel WehidBoGot tBRr&eNt rol | ed
usr ng oneH[? Pﬂ%%lcge,{al ity of methodol ogies. Thus TBF can be left on until

control 8Y¥% signalled concerning its release or if a maxi mum

hol d tiner (e.ThusUpetrethBriThAYIRSIhfortidti 4€the dNd SHER aeﬁwbaﬁmea% td he TBF
is rel easegP One alternative is that the TBF is set up In the MAC | ayer. A
o

second al YVBFHEf @Rassve pastod; fellows ghe @gtive peripdfand thargfarasharpennestioray on.
A third aéﬁdi’i'ld‘ﬁbt BG rbl%ai&ﬁ&m&@%t id%'s?ﬁﬁ@ e di8ivd FerioBBY tp?olﬁggﬁcgrqf' n the

data field in wh information of the end is expressed o 2 JUL 2004
that a seﬁﬁ‘&r%’é‘“ﬁ?'&cpa(ﬂ@é@'qageém mare active @atlad%hemtoefo)ilovxor Theat a

separat e galirk W?I.Eo'b% infdtneld s (ewhb P thd BdckAIMIE chalRelldllpd t1MEr 1S

used (the expi ratio
assigned to other Temporary Block Flows. The information can be transferred

8.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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which initiates the rel ease of the TBF). In another techni C]lég‘ pg ?@4\/6
t hese probl ems several traffic type (e.g. delay sensitive) :J ows are
all ocated to the sane packet data channel. On an uplink channel, after one
nobil e station starts to transmt, the other nobile stations may be

reall ocated to other channels imedi ately or a transm ssion permt can be
periodically allocated to the nobile stations so that the nobile stations
may indicgte their willingness to transfer. On a downlink channel, after
one nobi I@agtaaﬁpc?ﬁgtesc{aé?tpgc%} 'f‘rsaﬂ%[‘r?ttﬁetdﬁ@ ghannelpepithat aseparatesdatay be

real | ocat pskRet 9668t inGRa R aling eRMinal, Arthata Wehdr ithE@?th@aé@ir%%Xn gt be

transferred.unti| another nobile station starts to receive ta on the sane
channel . YR'SLENYates theeeleasepfrthedBRI, al so be informed of a need to

al locate a TBAn drfbthéleteeRRRE 8 sBRANEARMEmE isbEHE) ARt BloeSsP! & When

uplink TBF is allocated, the downlink TBF I's also alloca if no
downl i nk @elpw seasitiveldatatflows arer allogatad tchthensareepacketidata chanmalt iOn can be

transferr ' ' | |4 rate infqQrmatj on e| enment or
1 it o uplin R, ahéitond TR0 Sdtorle BARI0 Uahehiit, A BbS EbEE T | oue
can al so gatiah$ teav kel realiocatetitoadthgr channedd imrdadiatdly anaftesnsthissishi ons (e. g.

o g ol S5TIEERN BB fErioBtaly albised R3RY sl Safotfors b Ba neler or |
Control |statiens may indicaly tuiir williigr@sp e IRiNsfdrDVEAal ddwhIfh KON rrRITEaftdie
probl em wherein the Flow js rel eased when the data buffer

y b3 .Ten%%orar% Bl ock ) |
becorres ERpMPCAE stAQNS Ftals o, transmMily the ethesgnepilesstationsmavskandar d
&Lef er encrea[l@dgted 13 vitherneiannels! inTmatiiolelye s welVérithe @A Hhy Rodp! i cati ons
ere the _trgnsm ssi.ﬂn onsists of nultiple transm ssion periods separated
by sil ent *RRYEERL untfpaother “}9}"? iSEqHfol} Fipris t9rrepeivmdatr opdhesamer vi ce
because dtHdanmgl.a conversation, there are often many silent and active

periods that vary frommlliseconds to tens of seconds. According to
current speci f'P @&ditgRstheatworitcanslsosks ifetresd ok amegd tofaliocatech TREL i ve

D004 tear L d s AR e B o oo elec wBAAARK T 8,70, ocedurs
i s allocated, the downlink TBF is also 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 periods 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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relatively long and it causes unnecessary signalling to occuzy
Consequently, the solution presented in the current GPRS RL “&C standard
for many applications such as voice, telnet, nulti-nedia, etc. is not
particul arly advant ageous. Furthernore, currently t he Enhanced Data Rates
for G obal Evolution (EDGE), Phase Il standardization is in the process of
being inplenmented. There is an intensive discussion concerning the design

voul o | niarig 8o eithe fBETLhTor @R Hhshlse THERRR COGROYMCbMR) based

woul d ) based
UMTS Ter rrekativelyl lon@adddt AausEsuridetasyaky SIghaMNY. tol dchSMCEHGEqM fRb-tine

voi ce conn ctlons ar ried ov switched radio |nterface Thus
in order Y '°£'c?1'°é%‘e§degé§&Uﬁnhgg’ﬁgﬁmﬁfwfﬂ%ﬂ6@ﬁ gany aprlieationsi.ne and
ot her trafuchstwiige, @Rk malt-araid)@.Ng do@%?ﬂld{.ﬁarlﬂ%ﬂ@gﬁa@@&déee” active
transmi ssion, a method nust be determned for mnim zing the unnecessary

tear down of TBEthermere. cyereptly dbe Ephangesl BatesRatesifar GiabiabBvelutibds upon t he
sol uti on (EDGEY, PV g%hh&ﬂfﬂ.owrﬁsnﬁ% B@eﬁk%%@ﬁgﬁsmbﬁt oHOVRigg. [N Lhe

present invention, the hi I evel es are used so as to
partici pds aniintensive ctlwggm eancsfning she designtandestaBiarsizatipn afid as a trigger

to parti (‘GWF’%DG@ thEe 5&5%@5 ss3b .%i}%n?( a{hart&foé%_ﬁﬁgifg%{té/ﬂ-éor mat i on

is transferr [Ower ayers rou e pr specific
primtiveamd goreunatmwoyk as WwdpbambﬂtDMA\Awmle)lbaasparUMilfBI‘larnleytrtwnef icial,

d f that h t er ods
ond 1ol atlq MERELhEr SCRIHAY, InSeRt Aok BN SE-4Pe Yalee conmuni bat | on

pei ng tra:mhecmm ariet careied exbr ermbyeu smmﬁwltadﬁ&&tteﬁ%e beheit oferabl the
time in orger not to.r stab |sthnt of TBFs ovgfréﬁ and over

again dud'6ve Sé’&&%%“}’ﬁq% ‘gﬂ}?se\}‘\?‘fh{m oqigs for regl-timecand.othel Hadlig 1vRe  TBF

est abl i smsplit:atwmsl ldamﬂmemafcme pefibd® Betgeert Qéitu\iBJﬁBnQﬂlsQibn' b mM&hsqwere to be
rel eased during,silent periaqds and kA consequentl ét e qua of voice

t
cormuni c&APYGP ?ﬁeH"B’@dJHéE?:‘B'SP'HBBéhe I“H"Fﬁ%sséa\é asfdow ef '56% ve data

transfers (suThu@shé ebjert bf theprsent ﬁ%hf:@ﬂ‘bﬂh&s aFSnﬁﬁé sBﬁhﬁoﬁaﬁe as with
respect to trarlsf erring speech since th |icati on woul continue to

oper at e &JEHOV$ Vt"ﬂ“é?"éo’\ﬁé'r‘é‘hg'lem/\ﬁre Bb@%ﬁgéQYﬂu& coygrade| '@a@e RSESETBF. However
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the trlggenng of a special type TBF setup and as a trigger to parttcnpate 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 particularly 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 responses 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

15



-2 JUL 2004 (CCCH) usage (common resource), and packet commr] roi@?ol
channel (PCCCH) and woul d of course make the usage of tef det'Uln her
simlar applications much nore confortable due to fewer del ays before data
could be transmtted. Therefore, basically the idea of the present
invention is that TBF is not released imediately after the radio link
control (RLC) buffer becones enpty, since sone applications, especially
speech, r l,re that the conmmunicatio th be maintai ped even during

oi lent . pdrdtd) usAGPJGEREIAN (972UELcrH BagKeS Foramen cABtol Shanmek to del ay

sensi ti vepPe@oH) #fwiculd8Pubwsbendkel @d dsdagh diltbfet #f Bther lspmifarsubset  of
traffic type data which has ipactive periods between active periods. The

descri pt i 3plicatiens mughraers srrplostabledye e fonier delave hetoraidata ceyldber erri ng
dat a t hatydfsmitehat i vely short inactive periods (no data to be
transmtted) between active periods with delay sensitive real-tinme data
transfer bei ridepafosmrhasitally the jsieat ofcthieresontripyventisn isubat HBF & notansfers.

| dditi - / : Lo del
seni 1 veoraspd rAREASE T AEp Ao Rk W R o Sl s o Ui
traffic siheessome applicdtians; pppecisllyesmeechiprerpiiieythat ehd commumicagioni ph

namnel y, Cb0§%%5n§gﬁ'\'e8%%lghsqt{srfn\rg:&%ggﬂiécrt eractive and background. Therefore

for instance, &l ay sen Ste data carrying voice could be

consi der ed t o Thebagteputahe apecifisatiororefbrentcs as Madecloadslay Sonsitveaataonal
traffic cla as, certajn requi.renents with respecf,, to data transfer such
as | ow de?rﬁcﬁéﬁau‘?utf? PBYegn?‘aggﬂﬁé? F%gesr”gﬁ?fi %n"@&'caté’pf’d’at?rﬁ‘fhﬂﬁ'hhﬁs dat a
gom’runi Cahagtiveppérivd scyativashedttivelpariodel y | ong tine del ays occur due to

.g. voice silence. Interactive traffic class does_not have such strict

delay nor capade9PscHRtiPR cRpfaned,hereputhereioes pumagly feplsdfilY it from such as

llow del ayarstbeimgt dith ShasharelaR@ly) share iridttivahelidas (RoRatAR by) - | N GPRS
there is no clear division of traffic classes due to the use of Quality of

Servi ce (CHSMIHEALRetYEANCAFIYR Pariods; with delavesansitiveaieahtimerdata i@nafernunber
of di 1 Criffihg pAdeRtdPBs aWiir GRS ol T dubRlaat hishslepgl these parameters.

Consequently, the idea set forth herein is that there are different types
of data that l@addiionc thegoelpsedidesnriptionfdantains sgetensspaoific txdelpve, | f

VIS U1 @l ddngirivel BaRNMR! AL taRte?! Gt Uil fith&Fbe hERIT HatTh UMR wafits- CcoUl @

be in conversation:
class or traffic type, there typically are four categories; 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 long 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 adjusting 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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class, whereas video clips or network radio could be in the;:stmgamglqg
class, 16 2 JUL 2004 while web browsing and telnet could be in

interactive class and finally, E- mail and FTP (file transfer protocol)
could be in the background class. However, in current GPRS the division is
typically different and woul d be based on the defined paraneter set so
that certain conbi nations of QoS bits are interpreted as a certain type of

traffic (erl;‘qI e inter retatl51 n could be that with a specific bit
conbi nat i dfiMe el browsing 2nd telgsh seviddbe insthesistaraetivehelees and il act i ve

peri ods t Redilcaray E!TISK#I@@Ianbfﬁr‘?fr&@c%l)ddﬁdlé‘ﬂew&l‘?@b%ﬂgg{rggﬁﬁé c&gsdg—sﬁwé oq’t h

transmtted, such as for_ voice communi cation) ore as
herein, tReCYESPtIGRRS the divisomisotypinally diferent bad veaurid lbe hesed drothea speC| f ic

Lraffi o {upnde ySiantel 08 oo Bt oENER 4mbbbiofd 37058 o Sussrdhatey®

well as other traf t hat = use eX|s rmdes
I n any evas®@,certainskyps Qf tnefflcdemi thbantermyatmlnml@tbwtﬁab&rlmr@fjs&lf‘é’r use

with resp TBF, re ease proce In addition, it would be
feasi bl e ? ﬁ Hﬁ'ﬁatf %' t'"&? gggaegm&ﬁﬂ '8"H§\?§s%{“e ¥herain petvwaaicactive hat t he
TBF woul dpdmodeeﬂtere)ard hreougheuzalg Beric® WHEH tidte i€ hatsltd 8o Q!%'sﬂﬁttéa | ent

d I |y th t that t
b - obp S ¥\t FoBRRERABRL el SEaetiort heroio the new gt s

exceeded (am:ﬂairacmheie&cﬂ’l@é‘cﬁbé’redef&'édafo} arsaeén%lt%#fueftyéé ﬁ)oh athp the
obj ect of provi de a net ch an

vention is to
appl i cati Y Wf’g h%é&séﬁﬁ:{g'seg‘lﬁﬁﬁj &%0%4 %%Weileﬂsr@hebtfaf/fébtme\lbahg in

ome i nsﬂwe&sn&g'@h ofifer StBFeRER8 AL ci al
type of TBF wher ein the setup and rel eag{eawo otufdrgg%tead ﬁ‘%‘%defl ned

and si gna‘l”i“éﬂ as$ Cid: bachesssr for sisewith sespest ttap;slpecmmEBF temeaslae RLC/ MAC
ayer n GlolSBuied, RIdHGH TEWRLI b Esdb A M BaRl WDEIFE oML, even

according to aEng i cation requirenent erefore aj e Pe
transm ssPONsTBforelgase sefthatithe HBE ledrt@nkemloonthpmglmds thepanaéaibrby sil ent

peri ods d@a{'ﬁ&mb%‘?mb@?\e lBﬁérléd%') zed f8%id gehl%jeﬁégaﬁggur | %% %1%5? si | ent

peri ods, I nStead™ o ecessarily releasi nj ayer
prot ocol @hotperRsctionpaith resrest to )‘ampeofflcTtBEssr@Ieeaseceﬂwﬂaor whi mhgbest suits

T onal ! PRI LOME I SRUSOL L S 11000 BB BT o o

t he Draw ngs 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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Figures la and 1b illustrate a prior art cellular communi eal i Bhs 79@/""5tem 17
- 2 JUL 2004 Figure 1c illustrates a GSM Edge Radi o Access Network Figure
2 illustrates protocol levels of a prior art cellular comunications
system Figure 3 illustrates a prior art MAC header in an uplink RLC data
bl ock, Figure 4a illustrates a MAC header in an uplink RLC data bl ock
w t hout a TBF rel ease indication, Figure 4b illustrates a

MAC headeg; .| ugl.i L Wi.t.h a IB rel ease

i ndi cati oﬁ'?l’%?gur @Hg%t% %@%{dgé%gaﬁfq é\ﬁ/c%ﬁsag?g?‘rw%r the transm ssion of

t he upl i nkiglteC2 illustrates protoddl deetds of &ipgior @rtbcelluldrl dosbrihabieatieng | ow
diagram for the reception of the uplink RLC bl ocks, Figure
7 illustrates a £YoR"Yi agram for the transm ssion of the downlink RLC

bl ocks, Figges 8 8 illustrates & riek aft MAQWhélideg irnEh fuplink IRLO’ @saMldsk) of the
downl i nk g{LC ) (ﬁl §cks, . Figure 9 Il lustrates TDVA franes of
active anB'OHHs4R ve lIstiatrisa MAG heedarin an uplink RLC data blacki witheutaTBFf | ow,
Figure 10 illustrabegsetingdic@tiondi agram of a nobile station according to the
invention_ Figure 1lla is a flow chart of TBF setup using a one type of
notifi cat F'@H"-’r@‘?hod'umates a MAC header incarorplinkgREG dalte binckswith ai TRRent i on.
Figure 11b is a fl af: ITBF setup using a nodification of the
notification ?We&é@fntdué%fur?gt hod shown in Figure 1la. Figure 12 is a
f | ow char Figofe ¥BF dlustnatessa figvadiagoapder thet thansraissiondifrte tuplink RLC

the present inventipn. Figure 13a is a flow chart of TBF rel ease using the
notification net hog ! according to the present invention.

Fi gure 13biguee @ f| dlustriatest a dlowT Biagrarh darsthearsceptiars of theotiplink Rb@® ti meout .

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 illustrates TDMA frames of active and passive periods of a delay

sensitive data flow,
Figure 10  illustrates 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.
<J 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 usfng 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.
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Figure 14 is a diagramthat illustrates TBF rel ease using tj@B%b'fication

met hod as shown in Figure 13. Figure 15 is a fl ow chart éf | ease
usi ng the snooper nethod according to the present
invention. 18 - 2 JUL 204 Figure 16 is a diagramthat illustrates TBF

rel ease using the snooper nmethod as shown in Figure 15. Detailed
Description Introduction Figures 1 a, 1 b and 2 were previously described

in the pr.j_..or ai% descr.%gpt i or|]|. [n the follow ng, principles of indicating
speci fic TPHEF 1@ ¢ V5@ diagdrgm thatliystratassTBR (aleans: usingtie smoarier soethiodg
resources are firsks@pswn iRetgwel 181 an enbodi ment in a GRPS system as an
exanpl e. Next a description is given with respect to Tenporary Bl ock Fl ow
(TBF) setup and rel ease control at the RLC MAC layer. In this section the
pl aci ng obedafled DRkE dnformation into the MAC header is described with
reference To Figures 3, 4a and 4b. The steps of this nethod are described
with ref dptredecten Figures 5 - 9. Then a nobile station and a cellular

systemwith r 0 | tion are descri.ped with references to

Fi gure 10. Th;ﬁ@gﬁgi‘l}% 1%’@@@%?’8?&%‘{'%?}& °88E'$%‘ﬂ"1 eI MEr ol of the

se]E up ardesceptase hmfthe':IL' meia%,ypﬂaf%lbmgmyruégtg? s;'b&';liﬁ'(_li‘lﬁ-laffm’ @%ig%gk\éj. Wi th

reference re a,- : ntrol In an uplink resource

al | ocat i odneflgyasg%%ﬁ\feeagﬁa;tapgr?fi3%8??:%{?%?598"iqsré"ﬁeftrﬁbﬁ’?(scr'?ﬁﬁt“s!rlg Rqui res

radi o r esoubedisehoin 8[BRAS bestbipds bk ekiMPld. eNBxt 8 Ued¥riiitsistdivén GaLR) |
information in order to assign sufficient

transfer. The (ra{et r k neeg@ﬁf(t}io
radio rdS3RFHEEL FUPPYAY IFeow{IBFbsetug andorplensetasatriobatitheed ser vi ce
[evel . TIRLC/MAON4R] IR thYseBBoR tRY 'pﬂﬁ:%g# iQf fﬂbere’f@ats\éqgiﬁn\ﬁiaﬁorq Ho%het N€

follown vv%\y,ﬁ where sone system specific nmessage denom nations are used
as exarrplq\gé PRafler i dpsfribed; with referenpet tor Figuraspd.i 4mand dby Tfe steps of
di scl osurthis FbthdiPdl duselisbd WitPRIRn8s ?@%Cegs’%“b“!arh@ﬁ?ﬁ%g%%?ﬁ%%e to

the network, and the nessage Is of a speci pethat i's
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
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to identify the specific traffic type (e.g. a delay sensitive data)
transfer; CHANNEL REQUEST DESCRI PTION i nformation el ement »onljbt PRBA
corresponding information elenent is included in a PACKET RESOURCE REQUEST
nmessage and this infornmation element 19 - 2 Jl)).. 2004 includes
information indicating the specific traffic type (e.g. delay . sensitive
data) to be transferred or; A priority field or other field is included in
the radio resource. reguest nessage, such as a PACKET CHANNEL REQUEST or a
PACKET RESOQURCE RE Umyion indicatiag the spegific depfig typrele.gotelay st ati on

to the network and seh&itilb Wath)i rdasd trhh&@rbi%riraffic type to be
transferred. In addition to the information regarding radi o resources that

are required Tor therigiyclieldoriather figld tis nelydedgn tbelrlaoyiogesmjrc?vlel) dat a
transfer, the radi Wali | APRE ' ol | owi ng
addi ti onal paranet g? @ét%ﬁg‘?ésssggg’l %&na%rgoggp accufg?@'®ﬁﬁhggﬁé%§ﬁr%§ resour ces;
The number of requiPASKETaBREOURGERREQURRE| reessBge, thiftds mans@ittanbwhies her t he

i cati ' i di. [ i directjonal . .This infornajion nakes
The net wor k abl o t SOUerEpHPRES SFE pRBHSU A8 Feld ifefclish o SBTHea0R o5
downl i nk resour ceso bBytraresferrgd.ng downl i nk resources sinultaneously w E Ee

|'i nk ' 1t is possible to avoid a situation where
mobi 16 stat| oS SR BlarbiateArieoaraing elo (eRUfeas ibak o recia et o
reserve dfomths rsbeasss\ﬁ iteaffie 3ppe cf_g. dblaly fkah%iﬁgé’ﬁt_ﬂ'étb tFétrLsZérr,]gﬁg\D% f%&oﬁslstjﬁl i nk

Fl USF) : an_ 1l hactlve perjo egl ns, )
(Sggtssgnsaﬂgé'mthg 'B@}?nﬁfsé’s'f‘ﬁh’dﬁstf‘ﬁd°ﬁ@ﬂ'f‘9 additionshppearagtars et spesify Nt h bl ock

peri od whelohe beérateip iid Raqifirabli reSolidgs;dat a to be transm’ tted or not.
Second nechanism notification fromthe nobile station: Wen an inactive

period begins,” t he 'R8UNEPel ofiregHired paskeatdatm ghannels;

- The information on whether the communication is unidirectional or
bidirectional. This information makes the network able 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 network "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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network when it has nore data to be transmtted. This notification is made
by sending a control nessage to the network (e.g. cce%snge)?!lﬂkl'hgre I's
no need for the network to poll the nobile statlon vvhen is mechanismis
used. This nechanismtherefore does not use the concept of N passive bl ock
periods. Thus there are basically two nethods by which a network can
receive | nformat I on concerni ng whether a specific nobile station has

becone ac 20 r+" 2 , 1111 7Wthe first nethod, the network "asks"
whet her t fffﬁbmeéh%q dPpIPtREk saskst Hyhajher thesmpbile Fiationlhasssomeashingvery Nt h

bl ock f oriot §ndUSThe BRSEARDAN VR Nt bR F&gthé’hg&eﬁs}reéeﬂté Hﬁ??ﬁﬂ d met hod,
the nobile station notifies the network that it sonething To send. It

can do tHPI9c8%kh as by using a random access channel ( RACH channel) Thus

the M5 notifi q@fthggef@$%tlﬁi&f§hg%?ﬂlﬁ%%ﬂ§n mﬂ kl’l)e ét'vy kv\h%i

bl ock since the npb statiof si e ne has dat a
to send. samethinactssensghehecanhdo ti'es mmrka§ @yhﬁingx/aehh@mmtdmee&ﬁcﬂ@ﬂwtonet hi ng
to send, o) vl asking if the M5 has sonething to send is used to
obtain the |an'orrra I'on as to whether the M5 has beconme active. The USF

based si gnal ITihug tbé Mﬁlnamlﬁcbﬁanaﬂatlsad dﬁe@abg‘rétp.laﬁ%elaﬂlolaatﬁ?i?& ﬂ]b?gl fic .
I mpl enent current, bei.ng u e ol ling methods cou
o;m courseﬁ{g1 g'ﬁ%&'"cﬂgthﬁﬂ'ﬁw &nﬂ?W%ﬁ"’PWﬁ'\QA@REﬂ NNER‘ whenidesgatdage s
only 11 oo sehdbi InStheidasgByhére tHk inetWwoik "dsksi* MeHdtAEr tHaaMBISSASHRIR] €F S
into the ness erefor it _may be preferable to use two phase (step)

access whi@rf E@%PPE’QQ S Wgr'égéﬂJM,SeBa*’r 8PMeHURY 1o send i psed oyektajre. g.

del ay Sen@\btlhf&haﬂaﬁ%sttﬁaﬁﬁéﬁkr thd MS haPbECGHRE WeRbe. %%QJ&%FPB?Q@ of the
requested radjio resources is necessary. There nag al so be detfault val ues

for the cHamping pkyalnk trapemission mmior&c'éagl’ﬂ spseific impleragntatibe, when
request i NGhichds QuF@aaY r&éﬁfg 684d. dBkF polifiiSinktidis bf 206/sE bl P acket

data channel and only uplink radio resources coui dﬁ% reserved as a

default. If tHeHe lgnaﬂh@fethet RACKEE CHANNEE REQUESK atessagenis wiharinedrs t he
nodi ficatg Qﬂsoft ntn bé Qﬁl’flguftgﬁQﬁglﬁc?étkfeaglbé\;beaarta%?er@|ﬁf:o hte%géjs%gean

addi ti onal fq I Nng proce
Therefore it may be preferable to use two phase (step) access when requesting

radio resources for specific traffic 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.

Iin 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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In a downlink resource allocation, the procedure starts mgeaHfh ?etmork
needs to transnit data to the nobile station that has no [ tradi o
resources assigned or when the nobile station requests the establishnent of
a downlink TBF during uplink TBF establishnment procedure. The network

al l ocates sufficient radi o resources based on the information that is
attached to t he packet data. The information includes an indication that

radio res es are uired for, ecific traffic type (e. del a
sensitive ‘g tatmﬂ’éb[’ ‘ﬂ??t@ LEEY queﬁefleqlergm iRaludeddn pee amaktw;e assi gn

suf fi ci enSefvasl @INNUFiIRESDbIAY SEASTivitY of @I’ié"dhf@tr&ﬁ@fsf ﬁ%‘#'eflgtg ervice level.

For exanple, the traffic type requirenents of the data may
be i ndi cat"diFated iha insrofieldiip she QosShanefile e inelegw lanrmat@a&IemynbthatSer vi ce

(Qos)_pr ofldteaonD8 838 A4 bEtl fromhe riEudAl % 01 AL Sy Blpe e

indicated in a new field I'n a New | n
that is attadneddition the f@ﬁown@naramemenstmey betinciuled in the ihfermarioRGSN, to

I d h
|t or mat | SAC T FeceAR AR 3 SOY 1R PR SEASRE o el sadErrepaiiens

requi red mage ecewstaly:ces nore accurately: The number of required packet

data channel s;_ The nformat ogn on, etr\%ﬁri he ﬁommn_i cation is
uni di rectional” or cﬂ%%?r /§Auired, pac a CARRRItwor k abl e to determine

whet her the nobi l éhetnﬁtdrmlatnahsdh WhEtheF @8e BBMnitniéAMBNs 'WidictRRal &Y
reserving downlink mul t aneously with the uplink radio

[ esour ces
resources it is po?éqetﬂce' opg)- aﬁ'ﬂ? gnakes;the Detwark plle do determing mehetkerat i on
woul d need to send thphigbile GedtiorPalko rBguIRAL Wik rb&no%@@ur‘g&-& Byf CSer ve upl i nk
P

radi o resources at that, mopent. As di scussed above I 1'ing"
t echni que or a not i’?%eé‘éf‘sd#?vvf&@ﬁrfpawce%awmuer\@gedv witly tihe uplinfe sartio bes a

prior art MAC headeésdupc@tt,gn*,bgggblg{ltg: I tL n Wed&mléy%'é)%ﬁgc' fied in

reference [11 (see Table 1 n the hea ayl oa el d
i ndi cates the typesiﬁt'%a‘t"au'éd?ﬁeafl ifetpndnuplisedata dut dife nbibvdtkds MAGblebicock.

The Count down Val ugedeirGd gp%;a%,éf&a_é/eé {}ethgp | Sgtation to allow the

network to cal cul ate the A remai ni ng for the
current As discussed above, a USF "polling" technlque 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 (Sl) 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 Sl bit in all uplink RLC data blocks. In RLC unacknowledged
mode S| is always to be set to ‘0’.

The Retry (R) bit indicates whether the mobile station trahsmitted 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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uplink TBF. This procedure was di scussed above. The Stall | neliZ dér 2Q%I)
bit indicates whether the RLC transmit w ndow of the nobile station can
advance, i.e. the RLC transmt windowis not stalled, or whether it cannot
advance, i.e. the RLC transmt windowis stalled. The nobile station sets
the SI bit in all Upl ink RLC data bl ocks. In RLC unacknowl edged node Sl is
always to be set to '0'. The Re try (R) bit indicates whether the nobi Ihe
station transmtted the_  PACKET CHANNEL REQUEST nessage once or nore than
one time Wuthemptinogk t%&%CMé&nﬁat&Pﬁm‘ewayde@lyee a\/@‘\@ﬁ?@@@ﬁﬁg éthe /G c type

data (in glBek HMEIaLsRE bp&h@eomohwm& is 'n'a%ctvgvsef.%na gg@ef‘?hiﬂee“ active

periods) is transmtted fromthe nobile station to the
net wor k t ReleagedTiAdN dbisdont. ofthadLG blerk dethe kst bde, thei TR fieldgisiset the RLC

cal od TP R oad e den RS SERRE o8 Pienced, olferlfie 1B IR el o

the TR fisdtdoi"9"satd the naetstark condidérsathe TBFetol BE openc Ofted TR fietl imaybe

I d. TR f t to "Q" t he network consi ders
{ﬁee'?'SBIe: to%e ope n%a'irﬁ‘gj' #’F* %dné?/caﬁ’%smg%%%%gngt%efatﬁﬁm cator Sl field,
because V\blmlmbwlﬁlg’s‘dcmedatﬂ&s Si fielduis ok nevl & MUROTRBI@RI iA9 afdo béel d is not

used. The TR fi el I ncluded in . the CV field by replacing a
part of if" ‘\ﬂﬁgd"g %%X/ ﬁ%@qqy terjacing @ Pafteityata is transmitted to the

network, the \RhehMOEhdpbaitialteathic itpisd HEQSIsitPrRMiTREH Q8 tﬁ@%fﬁbmgtm@ﬁ her the
nobi | e st g,é/é{he@h s nore RLC data blocks to be transmtted or 1f the

net wor k kR bipskt inciydas infarmatiamiegarding whethenhthe mebile étaitoa\t i ons.
For exanph#s mioké RLCMH4 rmadk@rxor&v«a,kssm&e &r.@vﬁdﬁdtw&ktrh%ﬁie}we%daﬂ the

RLC/ MAC header and the field is called her el n I el

repl ace ¥yrliBk RgEMissionsttaeother mobijleistatiopse prior art speC| fication. I n

such an exa”plF%ur oMaRIpIS, MRis TR ééh%wmsbrt?é"??o%&eﬂbeﬁ{ rREd kg LYPE
bet ween acti ve perlo 0 the net wor k

data (data having I nactive perio
and CV ; BbC/Mheq*re@ﬂﬂbaRd ﬂm épldristcelied "€V’ hbenein.hIhe thE ﬁrnidbmew pdadeon has

more dat agy by RS 1o o8y HEANATHE oFtlr S RMCARBHOT K TS thus able 1o al so

assi gn the next transmt "perm ssions or the sanme nobile station.
Wien the CV \Jalsyehiay example, when the mobile station transfers specific traffic type

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 "0" 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
therqfore give the next N uplink transmit permissions to some other mobile
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.
O_f 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. |f the mobile station does not

have data to be transmitted to the network at that time, the mobile station may
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set to "0" the network interprets it to mean that the first Zgﬂg ﬁ(ﬁ,tation
has no nore RLC data blocks to be transnitted at that time e network
may therefore give the next N uplink transmt permssions to sonme other
nobile station/stations. However, in order to guarantee that the first
nobile station transferring specific traffic type data does not need to
wait too long for an wuplink transmt perm ssion, the network gives at
every N bIog;tQEerlo an uplink transmt period for the first nobile

station i M FANSPRGPERRUsSIAN SRt @aﬁééﬂ‘sm'@ Pasketsleumpyy Eaatrol

notifi cat Bmakr&%haghéimg fedssgk. the nobile station notifies the network
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not 1y e 08 plell 1 ERSase S oab ik g e viaink Eemgeran Block fipws cthebe
acconpl i sdmedule bgationtmaqllawmga@srb.t tatRm/chl %ﬁgﬂ&{\ﬁgﬂa*,ﬁg @@&ggﬂgﬁﬁ nL hat
is to release bo upl i nk an

wh h
Tormor ar " BNAR 10 HactoVRsei ot Ko FrRgro BlpekFmararior JoAbe N

dontrol Ssieyaskldfribe r@ﬁﬁaqenwrmqaloalerw K &Chlg@bbwbl& h@ Ha%%?‘ﬁﬁ.epf
downl i nk Tenporary Bl ock Flow prior the ' release of the uplink Tenporary

Bl ock FI ofgnefien; 'a'P%0%§§'Pﬁ$%th°od%\ao&nlﬂsmerarwm Flow merca. woul d

I t f [ rre has
bassed ! redeRAMGH tihe T e PHON 10 teR ¢aferflosibh ST gRGLR Hand, T

cont ai n alMpeMRrkenay cyntaime Ipgicalntity shakiseabi¢e te detanmaine, HmenTBTe i s to be
rel eased St | bes an exanpl e of the MAC header in an uplink RLC
data bl o-(EgF g\l;\fo'??ﬁﬁ?gl ncl uding a downlink TBF rel ease indication. The TBF
Rel ease (TR) Figlrecia desaribes merexamplerobithe MAGtheader inzats iplink RIGC diakay

sensi ti Ve, gak AwithEIHehiiind's doWAARCTEH rellde K ditBhor?” TRITBF Reloase
(TR) indicates whether the mobile station transferring delay sensitive data
requests the release of uplink TBF or not.

Figure 4b describes an example 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, oi' 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)]ure 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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Figure 4b describes an exanple of the MAC header in uplink I}Lgljb_lai@" bl ock
I ncl udi ng Downl i nk TBF Rel ease indication DTRin bit 6 of the header. The
downl i nk TBF rel ease i ndicates whether or not the nobile station
transferring delay sensitive data al so requests the release of downlink
TBF. The DTR field, if wused, may be present in all uplink RLC data bl ocks
thus occupying e.g. one Count Value CV field bit. DIR field may actually
be included in the MAC header only when CV' field is set to '0" (actually
three LSbR§adendiekd:ars given ag examplesy many, othgp avavsaafi trapsfensingstheor C fiel d
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block is not the |ast one of_the TBF, the nobil station checks i n step

510, whet A9 teReMiE Ehe blrak. | This meeanssihabthe datatfiaw istarten passiveiperipd, t he
fobi | € St Bl @3 TR 5 AGeRASBIEILIHS ME block .ewét Tﬁ’a :asQ ohe ﬁttﬁe?bﬁ\afgr oftnd

transmts the block. This nmeans that the data flow starts a passive period,
but the T Mebilsstatione fawaarameterscarriset S\6 eothsr tban Orand T8t Qimestep t he

buf f er of gaghgndrpty B%cﬁﬁ@‘r’ag&nﬁiaﬁ PRé TPLRce éér?%)?qg w‘ﬁnbe&? hgg than O

and TR =0 in step I's transm val ue can be
t he nunbefengginingblocksnini the rbglfblr.otf ltbe |nnn"th¢e ihsmakenough toderaxpoassed sn snal |

ar oo, Ve, FAEERERR o ¥ conl yFILHPUS, ol O] BB LA 27 11
bl ock is spesificationcdee ETShQSM Oﬁk@)prew ous steps, the operation

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

Figure 6 shows a flow diagram of the steps for receiving a RLC block
from a mobile 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 channel may be scheduled
for another mobile station {other mobile stations), step 612. If, however, the
parameter CV’ is different from O, the channel permission 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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is continued fromstep 500, when there is a data block in 2 ggbuﬂmer to be
transmitted, 530. Figure 6 shows a flow di agram of the ste recei vi ng
a RLC block froma nobile station to the network, 600. In step 602 the

network checks the value of the TR paraneter frontthe recei ved RLC bl ock.
If the paranmeter TR = 1, the uplink TBF is released, stép 604. Next, the
rel ease of the downl i nk TBF depends on mhether it Is requested, steps 606

and 608. step 602 t he paraneter t he net wor k next checks the
val ue of the ﬂﬂi‘t’ﬁ%e'f'%‘twwﬂdp"%td@&'%‘?dm :ﬁte trgnsmissionelstheellrs blogks t here is

a passi VefrorthA8 He@oREtd &b mBblld Stalidha 7000Wn ABF 7022 thapkeborladfackbannel

may be schedul ed for another nobile station (other nobile stations), step

612. whekbeethe RhE blogk tarbe dranswitted isgiterlastcone i @dat blopk of theinel
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bl ock is received processed in previ ous st hé “operation
is conti rﬁ]%tusﬁs(ﬁwsltceﬂel@we Hﬁhewetﬁimlepeﬂota(ﬁﬁﬂﬂdfaald, $tepcMIQ, eatndlhved 25 - 2
A- 2Qa4 Fi h f tansm5| of the RLC

o 2R Bl o UB SsbpoMer! PG B Rl P LS RS RE g Lb B

net wor k dileckis thnﬁamtﬁltc tblm:kaCt‘hbltmbotauy hndaoctl« fleld rindtttds itise TBE daasthe ONe i n

a data bI TBF, rk sets . the paranete F| nal
Bl ock I ndi %gfgé IE—%F alloEau?q of alFﬁ?%s ?'B rge tlQé’Pé‘tpi"UE tﬁ@é@t'\/w

Peri od ( RRBE)teki fei' dhe séoﬁwﬂd@nobﬁl@cktaﬁidrﬁss ﬁh&ﬁtﬁehﬁo&l@@t’éﬂoﬁh@ﬁ séAd-a The
par amet er t hat rrent block is th | ast RLC bl ock in

means
t he terrpo‘t°é‘?§9' BIS5ERIT Qe Hﬁﬁ"? Edg iepting-ge regeptan of §LCdatg blagkewdth ocat i on
6f a RRBRFHli<elHd neans that one uplink transmit block is allocated for the
receiving rmb|J e statjon so_that the nobile statiaon can _send a control

message 1o t héf RettaB 04 Wi Rl blaskin oot dhe fast ope off the EBAathe pewakwi th  FBI
= 1. If 'dbté?'ﬂﬁhpﬁg %\étheFﬁl@Om Qﬁalﬁ 764.NGhid n\%ahﬁfﬁatcmﬁ data ?IQ@/ %@E the

network sets t araneter FBI="0 in step 704. This neans the data
f1 ow nay ™Y '\ﬁayt%g@ PaSsive parlp%évweplé% tﬁ"o%ﬁﬂeatsﬁé Tibe nemwols alsgl eased.
The net wagggs alvafd Fﬁ:ﬁﬁﬁ,@,ﬁ@éﬁ, §gz%4|f needed, step 704. After this, the

network transmts the data K. ‘step 720. After t he
After this, the network transmits the data block, 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 FBI parameter from the received RLC block. If the
parameter FBl=1, the downlink TBF release procedurs 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 5 is used for
a packet data channel. int he TDMA frames 900 and 902, the packet data
channel is allocated for an active connection 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
peried, 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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block is transmtted in any of the previous steps, the operatgg? 2okt i nued
from step 700, when there is a data block in the buffer to ransm tted,
730. Figure 8 shows a flow diagram of the steps for receiving a RLC bl ock
fromthe network to a nobile station, 600. In step 602 the nobile station
checks the val ue of the FBI paraneter fromthe received RLC block. If the
parameter FBI = 1, the downli.nk TBF rel ease procedure Is initiated, step

810. [ p. 802, the@ %mater FRI ; this means that the robile
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packet data channel. Int he TDVA frames 900 and 902, the packet  data
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back to t nection 2 J 2004, segond connection i s
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be real | osnuatheas acvmmepmachssmnmwmmedmmbdﬁe[wpbﬁgétruh}taehaﬁlﬁflat thg
dfth en the sane t data channel is allocate
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eal | ocat swhd ® svighesignpliind eiesdags, sUvhnaeh PAGKET REALKOCARONSt art s

transm tt?fﬂ'ﬂﬁ Al ternati wait. for an uplink transni ssi on permt

ly th
on the sa E‘E?ge?e‘ﬁa‘{aé ke é?ﬁ?e?%“ggya'mﬁ'?%@ plYsomeanpbita statiensdping

carried owalibvate@ndisiy aniy cHad hélingTRRE338G% | 9EE hats ifee AT,
ASSI GNVENT, cont ai mg;]}g" ne?v pack'gt dat a chg%neea allocation to ae%é‘(?clﬁk'nobl | e

station bféﬁ’r?é YeRH'PBE™ ed. Another alternative is to send a single
si gnal | i ng MesgRER thé Hetwérk r@cge%ﬁglaﬁn%%Ua@' or &g&}lbﬁib@t% 1GHgPacket

data channel allocations to all/sone e stations rea I ocat ed.
Usi ng onl etyiask seepives ashguebsdawelinkepackst detacharee! panha)t\cmpﬂtm g bild or

other pur@efés 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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When the network receives delay sensitive data for a nobi I'L)eJL%IEam%n, t he
network reserves as nmuch downlink packet data channel capacity to the
nobile station as is needed. This naturally requires that the network has
the needed resources available. This may neans that the packet data
channel is dedicated tenporarily for a single nobile station in the

downl i nk di rect ion. During the passive periods in downlink delay sensitive
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for a rTDshghﬁhﬁg a‘tdseagéiwmé]ﬁmdbﬂéw%rﬂ s already transferring del ay
it other nmobile station on the sane packet data

sensitive dat
channel , doesa'ih?e"?fé‘tqr;grshwks’smsg'ﬁe Hatahe stetavetergitive datartiaes nos nerd taobi | e

station. Jhwue@W IBA§HKEE a @lwhiinkht n a PACKET
DOWNLT NK ‘XSSIGGI\II\/EI\I?IBgj Si c?gnal I |'r?g frde?{sgggs%é? géfrhﬂ eﬁb lfegQ/SotrgiélhgﬁI e network

shoul d en@puEe E'I’ﬁtthPIFéG'lPé'I"Iﬂym@émeﬁlfﬁ@t%ﬁaﬂtﬂ)eﬁ\eﬂd’temmervt Block Flows
of other mobile stations do not excessively occupy the packet data channel.

This may be accomplished by giving the same or a higher priority to the delay
sensitive data transfer compared to signalling messages of other Temporary
Block Flows.

When the network 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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queue too long for a downlink transmission pernmit. The netwprK)isi?004 d al so
ensure that the signalling nessages related to the other Tenporary Bl ock
Flows of other nobile stations do not excessively occupy the packet data
channel. This may be acconplished by giving the same or a higher priority
to the delay sensitive data transfer conpared to signalling nessages of
ot her Tenporary Block Flows. Wen the network tenporarily has no del ay

sensitive € LI L Lt i reserves the Tenporary Bl ock Fl ow

and does ‘r?g?é@‘épgﬁﬁe Tlélglrgg'?'%% ng%et\/éﬁtgeca'“ibe ‘é?qveﬁ’teprtg%“%tiéﬁﬁuﬁtﬁe | ast

buf f er ed sipalbiatith dllaaispedites, oty tezebledt patiket A8t €drSbé NRkéELEdhNat i on of

t he downl i nk TBF, or the petwor, malsé ,contdgi n a o%i cal_ entity that. is able
ONItAre A3 SQNtrR| Yt

to deter PATAGARYIGe, SUGH@S;a;vidgo d OBccaenl the bl ock

di agr am ofec8ivePbidcks Hcabidiny {8 prdgramrakitlis sterbdlintdh MM, SRM.an ant enna
101 for receiving radio frequency signals from base stations. The received

RF signal is Iadhgitiansigsionpt e siargd the aangrokpnitcepsiolsethelsignali n whi ch t he
RF si gnal progesding idd Ingi d¢ad; T I ' | is
detect ed %Hggédenpé%c%kgfégeig%&gﬁggﬁ %ZQID%h&efagt'%/nﬁé' E)E?J cﬁﬁié?é%&rﬁ%uﬁg? %é? depends
on the syhedgipheringoanhirdedeaving far thaysignat! Ruesta agitormashtrdm titeocqdedr a RAKE
conbi ner. | i | | ' Iye l.o Af ter
this, he i in EREINES, The ifiols el 1EHHEF Bk PRI Bmeid B Bck,Ta3 5004
(speech/ dtheaRF sigraal issledi teatie patdraia 1101 wvia the Hwitclornoerfoedranenmtssigrel (acoustic

[ I ' .t h ' t t be .Ii nked t
separat o T ploceStiBRA  ane b Btk S He L SitFaed i 1elgemialtiior s ¢ he-
#ﬁceitver Eli!p@cwyabfe@lodtrpgumiioca?pbtsglhamér’limisiitsntldlitkedrlm isn?lﬁ aaNBWfﬁfﬁ’ 104. In
t ran | a sian cQpLT, unit controls the signa
pr gcessi ﬁ@eﬁ%égq%sdeéggf)%‘%ﬁ&s ?gﬁlengc{:fg%c"o?res‘f%al"“."dBV%'H{“'itfi’gf urt her

nmakes t haccordihgrtorte preseniiiresdntiali NBIsb Ahe ichenisdl GRRIctioRBUs SbRtraléd bpr ned
fromthe co ursts are further nodul ated and

' the ¢ ded v gatna% . %ug#ocvls 126. Y‘ll;ge b ( (
anpl i fi ed"PFANSL NI suchpway- thatythe assigned packet dataghannghiseredyi a t he
sw t ch 1Qikcoeding rtanhdlimen®on. The processing and transm ssion bl ocks are
al so controll 3d %\é t he %pngrol _unLt_. oEspt_acni ally the control unit controls
the transmi ssi'®9eBPEbKibe;R{oSRRsINGOlRformation inr t9lggommypisatipadeiviseer s of
the RLC blaRe& phic8 if AfesraHYdmdn 33 Proééiding 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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according to the present invention. Al so the channel selectionis
controlled by the control unit in such a way that the a§s§gnﬁp2ﬂﬂcket dat a
channel is used according to the invention. In general, the processing of
information in a tel econmuni cati on device takes place in an arrangenent of
processing capacity in the formof mcroprocessor(s) and nenory in the
formof nenory circuits. Such arrangenents are known as such fromthe

t echnol og bil e stations and fixed network elenments. To convert a
known t el §§MT’TMET Rt Fametars in a MACheaden fielhet am RiEleek atecor di ng
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art. On t¥Hy Heewirespective of whethart theesisanrmndiyran dctivehpericémadton can be

i npl emrent e. g.7H rol Lt PCU that assigns.e.g. uplink and
downl i nk sendinr%t‘e%@i‘?’ﬁ’ﬁéC?%ﬁ*fﬁﬁsf TR Sehin o oredtis iSOLdR BB uni 1
may be | oeatrisded tq transferting Bpserchldatas bt it @anBerdpplindBl S p&ARE radigt | on

Controll ef,,.. (Vi GPRS Suppori Node SGSN. The information on the
fol | owi nggetﬁ\él't§ g%ifgéﬁs%?‘é(rdaggr"f’w Wésfﬁ Fgaés'c"reaﬂ%if%"rt+"@cperlﬂ‘i’st%6 transfesteddat a

channel , ©One iekample ieevidgcndstaerarider, Wwiersindd) Hdvi cwﬁ@%id&e .rrégge control
channel such, as SACCH (Sl ow Associ ated Control nnel ) of the JUL 2004
GSM syste%ouwrfﬁg”\'ﬁ@"ﬁgf'é(ﬁgaé? ophand rlilbvideq deageinerigds whigh Riaoidbnotk ar e

gi ven as reyainpdata Gahifer FEHeQiAGE Updans! *rh@%d%‘ﬁ?iﬁht?% laiso) ﬁ@n‘éé&lﬁtt for
transferrin he correspondi ng information. Especially t GSe of the

t
SACCH or Va?’@b'ﬁﬂ%’i"é’?ﬁté‘s&énﬂ"m ag felRpfcinteprtion At @ remete cemputessi on of such
i nformati on at‘rheaembvtsida%cri{bﬁére§@1§%it\6§/aArfé£xé(m|ﬁERfémPB%Ats%fQHér ently an
0 se

active p The above RLT contro up and rel ease
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is not | %‘aﬁﬁgﬂﬁéweé%mfel eUTBE for eaaktimer datg teanséern This IBFedntidl ican be
appl i ed i | (Vg f W th ssive and
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active periods are transferre exanp 'S VI deo Yfer,
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and still video i mage periods which would not

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 svent
according to application requirements, rather than io release TBF during the
occurrence of a silent or passive period. 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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require data transfer for the inmage update. The invention is also
applicable to various Internet uses, such as telnet inteRadtl.odlMith a
renote conputer. The above descri ption sets forth an exenplary enbodi ment
of the RLC/ MAC |ayer control of TBF for real-tinme data transfer. This TBF
control is wused at the lower |ayers for the application |ayer control of
TBF as are fully described below Application Level Control of TBF The

present invention is directed to control of Tenporary Block Flow (TBF) at
the appl i cati di Ragti@ylarpdiffergt tyresafqallcomtiohsigaeting cendre ysssktamsetpacket

radi o seryp ¢4di6 @&rrs ahll dnSerRftd-bid'c ﬁﬁyctfgnr@#g}égatt%oaagrkc%'rOns whi ch

have the need for inhibiting the re ease of uring passive or silent
peri ods vexamplgaip vaige §9mwm¢@lqrhevq>@3Mn’Elb(&E AN (EGBS)HI 328 b08IP, Such

applicatig gﬁalhnﬁgw%ev@éeﬁe It &PAkS q]%tt'cggsm&%kfpév\é’“ﬂé r%ﬁ%ﬁﬁﬁgm ?\Pe; ﬁg?t €

conputers over e I'nternet as wel

Accor di ngsignalting existeand oan behmsedbi deddribed PRUETSE GSM ©24.08 chileoAbHpP and
rel ease of TEfF uch that TBF may be defined and signalled fromthe upper
| ayer priftesese 'QBpI i cation to the RLC/MAC layer so as to trigger a TBF
control event according to application requirenents, rather than to

rel ease T. gurl ng the occurrence of a silent or passive period. In
sumary, f i cation conmunicates information to the RLC/ MAC | ayer so

that based upoNhbhithe mdbilerst@idrP{usdrSagasal vaaweor'ﬁ%%tio% adertdh & dgr &1 eased.
The RLC/ MAC | ayer inplementation of TBF setup and release is as described

above. 30Packed dBEﬂ_p'Z’G?)QP' I(RDBLeentext is reayjred drasmthe ppvorks ram thisnt r ol
i gnal | i ngorfiaRt MPormsRBNLSt F&h thH%eﬁ?gig‘ﬁaﬁiﬁﬁrrﬁés%aggdtk%”eﬁ&‘én&@ of Wice

connection between two users. For exa , In volce conmuni cation over
GSM EDGE ®taptheEcgatitime Heﬁ|%WPs|appltc§ﬁlgnaam padletermibed.uSudh inforinstion so

0oL €5 AT SRR R 8 FERIMIEE yat ML X Bt AR BE7 20, Lo
When t he mﬂlm@m withansaeial type o4 TBE (in oné duvpleoentatidnothe EBR araysben t ype of
packet dafa fyn9d 8§ Mat(dZ2Bin %Qﬁéreégpliicﬁtigr?sqyifh‘?g s;ﬁéc‘?é‘n‘ ttygg &gk From this
relevant because not only does the dpper 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 pravents 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 speciai type TBF may be détermined 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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context information or fromthe sent signalling nessage, the exi stence of
voice or other real-tine traffic type application can berqugbr?ﬂﬂhed Such
i nformati on can be conmunicated to the RLC MAC | ayer through the protocol
stack in conjunction with a special type of TBF (in one inplenentation the
TBF may be the sanme as that used in other applications). This special type
of TBF is relevant because not only does the upper |ayer application
participate in causing it to be set up, but also because this special type
TBF is rel eased when the upper |ayer application signals that it can be

rel eased. NdtificationeMethddi cation participates in controlling the duration of
the TBF. TBF may e establ ished beforehand when there is still no data to

be t ransm tt hf qSBFseﬁﬁyn Figvge Jd ae tham an; peelicstiey taansﬁwé spaaificttrafficwhen t he
first eRﬁﬁgg 9. At @état\hﬁlcﬁhgs'\(ﬁ&ﬂl@’ Fériod }5‘ @Ltl ype of TBF
prevents | 0 connecti on eing rel ease even ough capacity

with resputifiesdGPRS elareatity (protecads)i lomrdalytd:)@'tgﬁteers&tmpooherspembl typest at i ons
as set fo r.al _qf e R ayer.

For cert a(?ftnf%ﬁogl\ éltggstegtéﬁsl& ?@%&Jeﬁ%gghgrﬂ%cagsn?& f? ;Iiﬁ F‘ﬁ (# AP Ia‘?ﬁprbpﬁ‘;oc edur es
W th resﬁﬂcﬁ:/M@CsTéBHJacmnd Inad siagpde amb@bdimentbedlyl ond MBF TElleaseiwith e¢md

rel ease sggtion. It sh e edt tthe ma e a plurglity of

speci al Q%énq‘@f—%s IS a?‘ﬁhati"% B&PP? argm %"é’é’r"a ﬁﬁ/'ﬁéb?ﬁﬁtﬂg’@ ?ﬂvag ¥? ni ned by
t he appl id=thiaod desscsotdiongmunichtewitbnisexapplicdtiddsdat a i nformation that the

[ [ [ ' I ve. For. each such speci al, ty e TBF,

application i nds to .trapsmt/receiv

the TBF will %‘?‘Bﬁ'”&ﬁaaﬁgm Bigtte 4dpi the applicgtien ffigset dntprraines that it mall TRE rmy

be. choserveluiré bﬁeaﬂaltraﬁﬁé Itﬂib ista teanstar Whew 1bbe). amabl hb&ibrf Riayi res
transfer res 7004 Noti fication As best seen in

Ul.
F| gure 11%“%#55 3!%%? PE&H shetialee of J Bfatyp .-remeﬂsﬁtﬁhvdstqpyw Qat a
(e. g. reahskbam irflRigareVhh B htHadsHIBE6LH K8n RREIP EPRS énbﬁ\eﬁ&ol?\h&ﬁéﬂm,c notifies

GPRS el enents (protocols) in order to initiate a set speci al type

of TBF t Héi’ff'ﬁsté!?eéf apgferig phagtctonheginfstens AP 1211916 t1r91|ﬁ% in nehiethove
descri beckmlah%'\/% d&iheeinh iddRs ok r@ql?ifegﬁ spe 'ﬁ@qufﬂs'iip %'ngfeﬁme TBF

release with no alternatives i s aval nsuc I ment the
mobi | e steharagtepli 1o bp pptablished bafade actusl apeciiotraific ¢ynedafat thansfer is

applicati@nSecur. 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.
(J (such as the use of the attention-AT-commands).
When GPRS 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 1916) 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) layér. 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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Referring again to Figure 11 a, the application first deterniUEs %ﬁat It
will require specific traffic type data transfer (step Igdoﬂ. T
application may notify GPRS el enents of the special type of TBF setup

i medi ately (step 1910). As seen in Figure 11 b, the application can
notify GPRS el enments after specific traffic type transfer is about to
begin (steps 1912, 1910, 1916) in which situation, the connection does not

require a specifjc.traffic t&/ e t Epsfer characteristic to be established
bef or e ac‘ﬁﬁgF'aE Wi & cprragn 'Q%/E dslease mgsiersor as 1o opimFecur. I n eit her

Si tuat i orcorhid@nRABbHS akING 'GPRY fSCREFR §pedaiPt@ndler§ESsage to the GPRS
el ement using the sane path as used by the data nessages (path 1903, 1905,

1907; 190%n0oper Methadaloayg15) wherein at |east a specific format is used

for a data paghediWeehh IFiglirga 2 ?ﬁs%ﬁﬁ#%ﬁ@ﬁ&%{uéﬂ% fg%;ﬁ%ggg#folopepe ssage)

or the application may use a specific co Currently
used for ispcesanis pihickhsinafactiist arv alement dhalt craobserae idata #BFiccamnitdx beidige .

(such as of. tion:Al-cC ds),. W RS el epents receive
ot 11 car'T S HRE.” Tk YroBphe Bblrial e B TR m 2 OPRS: SaimenE episiell o
set up, thw it nfay beidcared betwernstherappdichtion bad tht GPHSCeleslenrs. 1R1h to insure
that the RLC/Mﬁﬁr ceives thil.s L nf rrrption even if a direct connection is
not nade ‘B’gf‘\,\%‘-"e c?ﬁeéF'ﬁL%PI\ﬂR@ 'Saken ﬁge ‘application. Such a situation could
occur where t hrs sgEpl inCRIgURN Z,0M8LTbEHY StatioW dpplicdiitn §8AdrMabidatd ¥

Managenent) .l ayer., The RLC/MAC then initiates the special type of TBF
set up (st#ﬁkfawcmg\aﬁé’a%gamﬁéf@ll?'éée%'es tastpansfer05A epeifi¢ fraffigjard t o

RLC MAC Tighe 9abUm a@fidus Renaiitation adbdcislaBSwith ithesd! paukets (shép RHBBAN!
i‘nvent i ogx_lﬁ%ow des for the aBpI i cation executing at the application |evel
to deter PRGlets At ebsarped by the speonesHstep 1952)and gontinugsends beitl with a

R P A e U R i
12, in screlicagieraenteing sesifis traffistyps datadater 1958) pthessntiopenhbtifies n f act
The Snoonmr LICNER Shan® Bare Siride tieriiath, 1astReREMIBRLERIRE ST T oy
be | ocat dhepsetfeun thespegial tyoatof JiBFaasi desnribeHRBridrdatept $960)t loan

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.g. a special packet the application/protocol uses to establish connection with

its peer entity), the snooper participates in the initiation of the special type of

TBF establishment procedure using the RLC/MAC layer.

In one simple implementation, the RLC/MAC layer observes the Quality of
Service (QoYS) 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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even be located in the application itself. As seen in Flgggyiz mhe nobi | e
station application generates data packets such that dat kets which
require data transfer of a specific traffic type have a unique
identification associated with these packets (step 1950). The packets are
observed by the snooper (step 1952) and continue on to their intended
destination (step 1954). If the snooper elenent determ nes that the

appl i catign_containg specific traf t tep 1956), the snooper
ngf ifies ‘Pat‘?ag'aﬂﬁéﬁvﬁﬁ eqfg| 'afSPF‘tP Pyé@e@g@ﬂﬁ%ﬁs@ grannet as 1958) and the
RLC/ MAC ddsenbe@tasovm NgQIrSIBES 5iddplé WRIHOAMARY, odty 8RS TBFR9He Ay bET (Step
1960). In a | e enbodi nent, only one TBF type nay be used by th

system Aksegtt%% SYSAEMi er t he snooper may be | ocated within the IVI S
application itself or it may be located in the RLC/ MAC |ayer. Notification
to the RLC/ MAC | ayer occurs if the snooper is not located in this |ayer.
Thi s snodddrReleas@ént thus is also able to observe the data packets being

Sopl i ot on. Whid 8idsfin BbaR hiofier 1T SBRAIRG RIkEb 0P AN AT e
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Ef ocedur ehmtlogsb tHStﬂhFIBHshM&ﬁhdﬂa?lﬂdi dob\;hlnﬁgﬁnﬁlyfﬁﬂ Ebléd%BHQfBli‘ﬁtcﬁt&Nrﬂn OI.: hgt o
LC/ MAC | t he ality o er Vi relate ass [
par arretersZ'xbdt?o s V%%Q%Wﬁ’?é qhoyerwith regasd tﬁdﬁ‘%’h‘{q JBF e&mandy the first
dat a paleéIeak@ aipseerfmaton of TBFBIcandsd @orﬁﬁﬁ}ﬁﬁiate@?@@% pEé}nésabm of Rpci al
t ypes of a specific traffic type 33 - 2 JUL 2004

ion indicative o
data tr arfg}egatn%f@cg fE&ican hseomaunigated watwaﬁeﬁmﬂm faeiﬂ?@lﬁer as
descri bed abovyperd \Hitist afsb ti% & hBhanRAPRA 1840 Té?‘lf%hg?ﬁ%s-ggﬁ e may be

used by the system TBF Rel ease Wien a certain type o ayer
signal i ﬁgnﬁ@gg gyeh relaase informatipn is lost. In view 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
oi,her 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 permissible
and relevant that the application control the GPRS protocol stack.
When the GPRS élements receive notification to initiate TBF release

procedure, this information is transferred to the RLC/MAC layer in case the
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endSessi onCommand or TCP/IP FIN COWAND) is received, the i nf‘ﬁ'{\eﬁ?hﬁon IS
comuni cated t hrough the protocol stack to the RLC/ MAC Iaye2 he TBF
is released (torn down). The releasing or tear down of the TBF may occur
only in one direction (such as uplink) or in cases where there are TBFs in
both directions, both TBFs (uplink and downlink) may be rel eased (torn
down) sinultaneously as descri bed above with regard to RLC/ MAC TBF set up
and release, The term nation of TBFs can be conmunicated to the peer as

part of afPPiiRAEORANY the SLE/MAG do ol commawniasile deactly toreaghsdper tetep
si gnal | i ngg@mSSAgSn, Tﬁ@bﬁodsuaﬁesaésseeéeﬁpad fa%ﬂlb@%?tghfggsrg &b ﬁﬁmﬁ%%pﬁ t }]ihg

nmessage that contains such rel ease I nformation t I'nview o
si t uat i onsetipénd relpage are psed farcaurppsas obtelgasir@lthei spekiajdymsofiBBFand 15)

t hat | eases g; T. ' f ' ty_ lhh.excess. of a

pr 2de[ gr m ?lez 'T@E'St OP'LP %r?rges tﬁ%ﬁ"% c%%%ﬁ%k@{aﬁ%%Wé#r’@? gﬁgécag'é’ﬁ be

comuni catséep AB8H) arencbservechby antimet h.ord:xioAastB@?TOM) ariv?higwm)a#&ats afeen t Eer e

[ i fi i C. t L0t t 2ssi on has

ended ( sereerbgtysonta pleablarina Endfh t fifies 2iiRe disrebout DM I FPoal s

a]E)pI |h cat i typestBR isae(embe@t(sxaﬁZ)msThef tHetimeadt g@?s{)m?{thdéwéggﬁsb EFS';“SE’FS 5!Sie$nt
t t at eneratin spe nessa

?he s;fres?)rg’f:ﬁgq %é'%" ggsqq‘?z}gn%ﬁ% f%&})dap a m%ssages_ (wherein a speci al

format is usefiggre 14 RIuSBEtbsPABKRItIICENER 0P IIE sS&GH t\'}l\/ﬁé%‘?"ﬁﬁF' r%lb\aseffof he

application use a specific control path (1983) Ich is currently used

nma H H . . »
for othe °pﬁﬂtrf5’§é'§“éﬂ%"l'?°ﬁsd°F6’r'b°é!:f"PVh'Eh%ﬁ’Ri'ﬁét'%éﬁMeFW@tﬁﬁ‘ﬁ@'—ﬁmﬁ\@ont ext,
qtc. (suclaye@s AT commands). In such a situation it should be noted that it
i's permssible and relevant that the application control the GPRS protocol
stack. Wien the GPRS el enents receive notification to initiate TBF rel ease
procedur egnddtiet M&fhegmation is transferred to the RLG MAC layer in case the
34 - 2 JUL 2004 appfication and the RLG MAC do not communicate directly to
each ot her (stApgnoapslemaghismne wbighr chsedvescdatadraféis @sitbe dlatatraffir iswi t h

the spec Gy ned Sy, s peRE thdy b AR S, e BRI s ot e
by the NStapgy bedndated bé¢wvesn th@Sipplisrtiomhed GRRS klenwents orin fHenct i on (step
1014) andaﬂglicgﬁoﬁ) fﬁ%éﬁt It ﬁ\reesnooper 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 snooper

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 shown 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 be. 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

35



seen for sone predeterm ned length of tine, a tinmeout occur @Iﬂd vi1il3
special type TBF is released (step 1016). If the timeout dé6es hot occur

t he packets proceed to their destination (step 1987). Figure 14
illustrates the notification of the special type of TBF release for the
notification nethod described fromthe application |layer to the RLC MAC

| ayer. Snooper Method A snooper elenent is one which observes data traffic
as the data traffic is transferred. Such an elenent may be included in
GPRS el erfi@it Rerfesiptha examingtion jas deggribrd pbeve indonder e initiategelgppe ofat i on and
GPRS el e ' ; | ' [ t:he: I S not
Cocat od |t RRORIEIRRATEBH fecfipk OF o doBlal pather icBR0F BF udh REMNe,

descri bed above addition; @gaedn tim Figarei3 5, artimerc$tepdstepf 100BH, bhsavedetha o notify

the RLC/ f et YER. phe 0 1
o cned e B gs kATt U RRUER o ISR APl SRR
gener at e ldagth ptike; the dmep inifidles reltase shTBPpdstepl HONB)I ThHibsiateves t hese data
packet s tp

of TBF (e.uﬁgﬁ%mé S‘Ve?"—til: %%m@lcﬂgg rirggtéﬁéj Ft agﬁ@@g%tegtfig' dio(llgérim\ll_?etqoifhe;el case
speci al fspothil tysd of patkgdckaaindieRiVel SCEBF Rifledsel e@oﬂ&aa},nalﬂle snooper

elenment initiates rel ease of TBF as shown by (step 1020) ile the packets
(i f any) CRHAMSFRN FEAIT H@NEMETInG datryeverdberadia intasfaceafter kgsoming f - g

speci al fgytivetwHRb@ PAGKE o ikt RPITEFERIUP CRRIY O, thbihedk&Rf SheRthbnhue on
to their destination (I_step 1020). As indicated, the special data packet

i ndi cat i Vi#S8ton enslse ke TBF famgkthumthgeTemberiagy Flevk ddentitut TFHecamb? i cat i on
g‘s es 1N Gel¥aged 'irﬁﬁ'teﬁ%tel'yt&d)ﬁtﬁtr afedH ddn¥e tiftéalit ﬁ|§s BB@uﬁ%%gécﬁﬁﬁeﬁrsfrﬁncomnd

r 'the TCP/IP FIN conmand. Thus the snooper el enment serves -dat a packets
bei ng sermetydolagycrieyvioyskndiseussgllli e to interpret the contents of the data

D et sog "G Fidur80Rd Musitios 18 snbBper dndtitind BPTBFILBAS] HARRYY FRM O

0
bei ng used. By 50 dol ng, e exam nat’ronh as SCri bed
above i n tbecpplicatiomlayente theeREGAMAGflayalBF upon det ermi nati on of receipt of

2P P8t IB0EE il A R TR oyl O e Beniciot ! 0
packet s anemeans pfebenpplicationds®ppirmet ébres.gi nexd-tinhee dgtahwhfcht hasemultipde t i mer
initiat esacrtipvlee;?esr%dgfse-ggrlzatgg %sqné}cql%/%)peri-g&iss(e.tgi.r\r/%rice 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
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function is a watchdog type function in case the applicaLiq?\ﬁiI%Nko
generate the special type of data packet indicative of TBF-rel ease.
Consequently, applications can start transmitting data over the radio
interface after becom ng active without having to wait for TBF setup,
while on the other hand when the session ends, the TBF (and thus the
Tenporary Flow ldentity - TFlI) can be released imediately and not after
sone tinmequt has occurred according to the nethodology previously

di scussedSNaRy iRt thejacqompanying deawings shelbpe intsprsetad ag iystrativeramd net ease
met hod frigng jikitmgediMskcation layer to the RLG MAC layer. In the above
exanpl es, the sol'ution for generating a special type of TBF by neans of
t he appli cati dhsheuldaisonipg uhderstoqyl thatahe folloavidgtclaimisi arh imtasdedika i pl e

Ty ol SoCY 2 AARE FeFEnP ¥nb ABBLK SREIALER i dantioh PR AR R R e
Table 1 d&%ef alf etatemen{sldf thegicopk of ehb inventioal whiehmasiacahitensf lapgisye, ( Phase

2+); General  Packe jQ Service (GPRS); Mbile Station (MS) - Base
Station '8 teb%s(aﬁgg@ghﬁgf%‘ba%&eeﬁadi o Link Control/Medi um Access Contr ol
(RLC/ MAC) protocol (GSM 04.60 version 6.1.0); European Tel ecomruni cations
Standards Institute. [2] GSM 04.60, "Digital cellular telecomunications
system (Phase 2+); General Packet Radio Service (GPRS); Radio Link

Cont r ol / Medi um 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 nay be made in

garrying out the above nethod wi thout departing fromthe scope of the
rnvention, it is intended that all matter contained in the above
description or 36 , 2 jUW- ?904 shown in the acconpanying draw ngs shall be
interpreted as illustrative and not in alimting sense. It should also be
understood that the following clainms are intended to cover all of the
generic and specific features of the invention herein described,
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;and all statenents of the scope of the invention which, as a natterzoﬁ”L

- | anguage, mght be said to fall therebetween. 37 - 2 JUL 2004 \Wat "Is* 2004
Claimed Is: 1 1. Anethod for transferring data according to a nulti-|ayer
protocol including an 2 application layer in which an application is
executing, and a plurality of lower |evel 3 layers, the nethod of

transf erwhapisd@la@mby Igr eati ng a physical connection on a packet 4 radio
service of a telecomunication systemincluding a network. an | east one

5 nobi | €-st ath Bigthedifer {RAIPERg CIARCEPIURAI oA ft‘t*'élrl@i’%’r?")%c‘géﬁfau RO s on
ket {:
o P east LA FhRPREWCH S ShOICRA 8 ettt S § pEaRYRATARERICEPT 2 o°

t r angf erlayens| thé mettasdot teamsa‘edmg‘déiatthartreaﬂng lephpisicsdl cahnedioreoh iagpaakett be
set up and, rel eased by setup anpd. rel ease i.nformati on that defines and

si gndl s TeAl savicePiahlecq slelcertmf\r%srﬂwm uging A netwoLk ang At 1938t g ei n
the set Pbﬁé‘gtta{]%heéﬁlﬁ [ﬂ{g sidaf cORSLt fo?%ﬂg i Pﬁa Hﬁékéi?@naéqﬁaélét
signal e romthe appli'cation executing in the application layer to a | ower
| evels | ajata chhdnel, wheseima datal ﬁmerof pamttdntelpacaew dcﬂnphmeaﬂeasmme)bcweent S

for setu and r Iease of srca n on re sed on.

r equi’r erfi@tadrans %frr@r@&p@niat 're@ﬁ PRaing 'Vﬁéi% "ia‘ﬁa rr‘?etr'ﬂg ﬁs acter e@d”r ayer,
17 dyri r\ﬂ gpccurrence of the at |east one inactive data transfer period. 1
A nmethod according to claim1, characterized in that the | ower |evel

| ayer9 that 2hequujsiced comnectiort nmpsahel sebup and relgaseddty satup aomd relaase

applrcatr n_execyti nthe3a atronlaerrst 1o |ink

cont‘rooll m‘i"ry’rﬂoalcib@@g ﬂg%/‘bﬁ@etlug relea)seg\ tpﬁtyﬁ iG8Lcor ding to

claipml, erized in that t he | ower IeveI | ayer that 2 receives said
coiicRbh!

setup and rel ease information fromthe application executing in the 3
appl ixati on Iwblerelm the et updnd relieake o the phygicalconnggtien isidafined agd hod

di t h he ..
o gt et BT e AR S b T SRR o P R 2
in the SofpBlrhGHEtiapsy ﬁ,@y&fouénd he medi um access control (MAC) layer. 1 5. A
met hod according to claim1, characterized in that the setup and rel ease 2

i nf orsmat i on | whereinspatrobevests foresatui kot relaasest A physical connection are
16  based upon requirements of the application that is executing in the application layer,

17 during occurrence of the at least one inactive data transfer 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 layer 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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38 - 2 Jut 2004 6. A nethod according to claim1l, characterized in that the
met hod of transferring data flow requires generation of %% ggkemﬁdata
protocol (PDP) upon initiation of the application, wherei | east part
of the context information is comunicated to a radio |ink control/nmedi um
access control (RLC MAC) | ayer through the protocol stack; wherein the
physi cal connection is not released during an inactive period if the

appl i catl n executing in the application layer is determned to be a
specific -raf fA mthgaawdr'watq elaim 7, charastérizgdda dbatithegmethod ofi m 6,

charact erﬂrgﬁé*ehi?'igtML fiohe réjcﬂ]ll%sfg%mt Iétﬁ)n ol Q&?& data @9&% ook (F‘H écda.@tbﬁ bl OCkS

and said setup and rel ease Infor on Is ransferr
dat a bl ocikitiagion/ofrthe apalicaticoy. deetmatdbamman of theer aontext z'éd'nnatldrhat t he

radi o ser header bl ock. 9. A
met hod ac(\'éc%)'ii Uhﬁzat f%S QQ&*E m’?h%?g'qﬁferﬁ acﬁ ThEo TRl &{nglgé%ég?m'ce i s
GPRS and ﬂmomgfethecblmtmnlsnadedvlneretmmb pHysicak cammddtivnt is oot ¢xlegsdd ng in the
application.layer transfer ic traf e data, the application

ot 1 os SMEHTingcbREinenP 1EHirsPIGebR cuptui SR AP B RORPL R ( TBE) of
a speci al dethpﬁetihatbeV\a bbedifit tefic &yRagsslicefiomn i nactive period occurs that
Is less than a predeterm ned anmount. 10. A nethod according to claim?9,

wherein there is a set of special type TBFs, and wherein the application

sets up azspec methwaca&ﬁu@&ﬁaam@ chral%%rrz‘éaﬂnttﬁap{mt&ﬁa% jscation. 11.
A nethod according to claim9, characterized in th e appli catlon

execut i nga’F‘?PQ%'ema‘iﬂﬂsF%é’cfl%ﬁa blagks. e sPidsgtumeandpelgage biforatiost ist he

gpem al  tiaestembd 1B HeRAEr bPhida®d bE%’j(l on of the application. 12. A nethod
ccording to claim1l, characterized in that the application executing in

the application layer notifies the GPRS protocol of the special type 39 - 2

j UL 2004g of W%&No#’ﬁbé'&d‘r{?efélgﬁn Qatcha.aa%térigﬁedqﬁ‘t%ﬁﬁ%ﬂéﬁf‘ése@‘!ﬁﬁgr%Ped by

the application accordin erel
prot ocol @PBH andctbp dreader is a MAC header of an RLC block.

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.

(\J 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 protocol of the special type

of TBF upon initialization of the application.

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

39



of notification to set up a special type of TBF, transfersiDgLngggl‘fi cation
to the RLC/MAC layer to ensure that the RLCMAC initiates speci al type
of TBF even if the application executing in the application |ayer does not
communicate directly with the RLC/ MAC |layer. 14. A nethod according to
claim11l, characterized in that the nethod of transferring data flow

requi res generation of a packet data protocol (PDP) upon initiation of the
application_executing in the application |ayer, wherein at |east part of
the cont edt TBRPYUHAG Bie Same oaHIAS fo daiaroessaghsigneratad Buthe ol / medi um
access co&;m@gﬂ&ﬂd MAC) | ayer through the protocol stack; further
characterized 1n that the application notifies the GPRS protocol of the
special type of TBF by using a specific control path used for activating

and deactijyati P . t r i iml14. wherein the
GPRS pr ot lé)%'ol ’ng%e&h?‘g@&?gﬁd'&%P tr%i‘c? |f1irbgg'('i?%§$ttﬁes@?égﬁ%ax%gg?e%‘?daﬂ re[c%)g of
TBF, transf estifiddtionnotsel iupad specibiotypbaf TRFCMACSTdratiRe nbafication ® theat t he
RLC/ MAC i pj Lj t he special type of TBE even if the applicati

execut | noltNAE Taysl ocdnetit than e HIGAIAR IR An e sBReal WPPOLCIEF wit h ¢ he
RLC{ MAC | eyt if tﬁ@apﬁlidﬁﬁoh%ke%ﬁﬁﬁgldr!\ g hppualaﬁbmlaercdb?gawat&fhomﬁ' d@gts:é\tet hat tlhe
applicatign executing.in. t application layer notifies the pr ot oco
of the sp@'&?“éﬁ' ‘f"yﬁéheg}m?mqgfﬁy@PMen a specific traffic type transfer is
about to start. 17. A nmethod according to claim 16, characterized in that
the application executing in the application_|ayer notifies the GPRS

protocol b t s rReBed accerding typlaipH Thyehaecterizeddndhatthatmthed obr data
nessages. y4fstérriny dXa%1oM reduifBst fafbraGsPo Ak PAckst Gtdipiofosol !ﬁmﬂ)%oa%r{rhe CPRS
protocol upon recelpt of notification to set up a special type of TBF,
t r ansf er sinftiationafi the ampliestiarpexenutingl ic/thaappligasion: layerm svheseintattleaste RLC/ MAC

appl i cat 1 B s cqatext irfaudle offnicardd f SRR SRl L7 11
19. A net deresacootd (R}-G/MACKIayed roaghathe pertoeddtack;tfuethet he et hod of
transfer r%ﬁﬁ?%ﬁﬁe@ lirfﬂ’ua&%ﬂg'a?:?ﬁ?&meﬁt?ﬁf'ie%nthng?Ré’?ﬁ&ggoldtfttf%epsrp%Eﬁfm (PDP)

i e applrca in i

upon inifiatron o 1 on executing e applicatron 1ayer,
wher ei n atypleeafSTBF by using a specific control path used for activating and deactivating

the PDP.

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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part of the PDP context is conmunicated to a radio |ink control d| um
access control (RLC/MAC) layer through the protocol st ack; JWur
characterized in that the application notifies the GPRS protocol of t he
special type of TBF by using a specific control path used for activating
and deactivating the PDP. 20. A nethod according to claim 16, characterized
in that the nethod of transferring data flow requires initialization of a

packet d protocol , (PDP),. bef e |icati s execut ed, wherein at

| east par él'of Hée%%ﬁbgﬁ%ﬂ)fjg}&m ?ﬁmqﬁaﬂa’g&ge'f‘st 8%%&?8&' YRPNTECEWty | i nk

cont r ol / nefdhotiticatioRI6 seonbra)kpeoﬁﬂh%%E)rBFamhsfehé tHhotifieatidholboadel st ack;
rized in that t Ilcatlon notifies the GPRS protocol

f h
o1l‘J rE hgr sg'g@éﬁﬁ‘é)’%\éﬂréf’ eﬁBP’%V‘aﬁs‘fh?\@ig MAGeiitiates thienenial Jxee of JBF f or

activati ngveWd tﬁ@aséuc\é@bhr@cebbﬁn&mhezappnéaﬂsﬁ fér Yoe8 dk REmiurtitate™ 19,
wherein the GPRS grot ocal upon recei pt notification to set up a speci al

type of THFECtly Wit ftb?@-@m%lﬁwﬂcatlon to the RLC/MAC | ayer to ensure
that the RLCOMAC initiates the special type of TBF even if the application
executing in the application |ayer does not communicate directly with the
RLC/ MAC | &9er .A piathegd pecdrdihgatcolaith 1@, cbaccterimeddn tivitethei methiod afont r ol pat h

Tt hod actandiefili ath ik PRuARS deReFARR & o bficdtilate plarosfl PR teon
execyt: ntgmltmtmh]fpfatpplapphd:atm ?mclemmg?n ithe epplidm:oﬁl?R&rthemﬁlathéaé;\he hod
speci a upon J.nitializa C . nmet ho
a(F:)cor di ngg{)rg 05:%%? Eﬁgfﬁgﬁ’é‘r'S&PE?'P%'&aﬁeﬁr}PrFafa‘{']%Hﬁ'gﬁBPV 'E"eawm 8%8™ %t ing in
E(I'gle: gppl i@zﬁtti?aRLay\&Acmﬁwﬁf Itmugh&géilﬁﬂﬁata oﬁbb&t@gkﬂ m‘;,h::;d?amh{%ﬁ enh&tﬁ@t of
appl i Zagls%‘r‘? %%aig'?n’rg? as@?ﬁ%rﬁ’&ﬂ?{eg? It 9 C%&P%qupﬁé"ﬁﬁ@ B ot ocol
upon recesﬁcufuméomndams@tse@mort SctpRitinglind ddReivating YRepop, 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
appl i cati g, | a«%etﬂe@%ca&td.rrgommrﬁatee chélfdclérized iMithay M%E%G/ NKC | ayer.

26. A nettr;gr?sfgﬁ::nor di n% to claim 23, characterized in that the nethod of
g 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 raecsipt
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.

22. A method according fo claim 19, wherein the control path may be
different for setup and release of the TBF.
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transferring data flow requires generation of a packet dat?i Py olzgm‘,ol (PDP)
upon initiation of the application executing in the appT gt i'on | ayer,
wherein at |least part of the PDP context information is conmunicated to a
radio link control/nmediumaccess control (RLC/MAC) |ayer through the
protocol stack;- further characterized in that the application notifies the
GPRS protocol of the speci al type of TBF by using a specific control path

used for ivatin eactlva.tl t he PDP, 27. met hod . .according to

cl ai m 26, fﬁhefém?tﬁ‘ﬁ a@l‘-ﬁ NG & Yoo quBHaﬁa&"éFﬁé In that the; arrHsetiYh to set up
a speci a|e>¢ey>Dﬁanin d-ap plicalioh aayertidrifiagtthé IGRHY Protbéblidighe Bpbéibypeayer to
ensure th t Cinitiates the special type of TBF even if the

appl i cat i xéEEE‘ |"H€i/pi 1zation of 1hePPRUGALOR- | ayer does not communicate
directly W|th the RLG MAC | ayer. 28. A nethod according to claim 10,
characterized in that the application executing in the application |ayer
notifies #he @PRBthedreedding ta ¢lain 28¢cicharaciqsizeddin th@Rtherdppliostion a speci fi c

traffic (ReukigRr ey aboi %&Htlaipe‘? riitileb thd BPRS p BN 4nASRRLA Bipel © Clalm

28, characteriz cation: execu ng in e appli §ti on

| ayer notaff TBSS by husingPR@ ganos pathl asafortdaeammtshgés tyemerateaff by Bfe by using the
sane patl‘h Ji L%n data messages. 30. A method according to claim 25, wherein
t he GPRS Fﬁ’ £t upon receipt of notification to set up a special type of
TBF, transfers the notification to the RLC/ MAC |ayer to ensure that the

RLC/ MAC ipiti L al F ev he application,

execut i ng&% ?*1 &ﬁ‘b‘??&g?'%ﬁw 1% %)IEV“ gge?%%?'"éﬁﬁrﬁéﬁ%ﬁf%°g‘gﬂ@& egeipti h t he
th NAchlaymnf.c%i.onA?mt pch wldwg of TBF| &iaisf28s tWﬁéﬂﬁéaQi]thZt%CkhleE : hgt t

t he net ransferrin uj res generation of a_packet data
pr ot ocol O%F%MA%&W’ tPrﬁ"FFgﬁ &lﬁ"ﬁ t'&? g‘%p'lni't@&?"f the s8esalitypy of 1Bfhe

appl i cat i genl inyes apﬁﬁ&&@hrbx%buiu@g'iﬁ{ thaoé\iﬁllcﬁfloﬁ Ny ePld8es PRt %Ehrﬁml@éﬂg‘it ion is
comuni ca(?ied to a rad nk control/medi umaccess control (RLG MAC) |ayer

t hr ough t EeclS'No‘ﬁ’BEdheﬁLgéMAC BYPE-her 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. 32. A nethod
accor di ng2®0 A meaihos aceordingctocelpina @3, ghatesterizad inghatodregnethod 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.

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 appllcatlon executing in the application layer does not communicate
d|rectly 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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transferring data flow requires initialization of a packet,data mppt ocol
(PDP) before the application is executed, wherein at Iezi'sl2 ph\’t of the PDP
context is comunicated to a radio |link control/medi um access control

(RLC/ MAC) |l ayer 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 wused for activating and deactivating the

PDP. 33. met,hod_ .acgcor di wherein.t ot.ocol upon
recei pt “ nét mfbogf?%q?r{i‘ﬁg t8t°?"ﬂ[5‘ gb's%'é ﬁTer'LZ%é“ at-?taggap %?Fbrs t he
noti fi catéxeButing iMthe spglichhén imemotnﬂeeuweoasmﬂ‘otém olRkiké bpéeidintypeat es t he
speci al fé{fp&ﬁ)f TBF ven I f t 1p plication executing in the application

| ayer do by. ysingPE 0me pathaas: oy Rt MaSRaYE8-¢/ MAC | ayer. 43 2 JU. 200
34. A nethod according to claim1l, characterized in that the radio service

is GPRS and further characterized in that if the a plication executing in
the appl3Qat |Aomertfagxbacwdwsfterc§al§p8§4 whereip ghe @@p@tq@nla\:pmwecelpt

app! i cat | A diichlibfto s6FRD s 85 b TBEIGani e Ho HibaTBRREARY Bl ook

Fl ow (TB nact period occurs that
|l ess t harRléJ/Mk@ﬁmrtoreeduranﬂmmhe BEC/MAﬁiemltmdeaﬂta)snhcmj type of ABf 34,

char act er b i licati qn | ayer

notifies Jeﬁq&h&s&g‘ﬂ 6E8 §|e§§$ t”?gﬁﬂ'stg\gcqu{hsgﬁé)ipﬂg %?Eg'e‘mﬁgﬁm"h‘f”ﬂ 73fi zat i on

of the apfitectigtwiolh th&BLCAMAEL lager.according to claim 35, characterized in

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

protocol of the special type of TBF by using the sane path as for data

V\r{r’ﬁ‘ssa_ges @H‘Enerﬁahmdhwabdsmdm@ppl dlaiad 'Qenché}"éctehzaatldﬂmlﬁhtahe%éﬁhbg dfo cl ai m 36,
erein the

S p on rece notification to up a speci al
Lype of TERSTO RALIAE Joth e ner OBSIAOR Gl PREketidats prEoral/BEP! Pefsur o
that the nmﬁhMﬁ\Gfltne tappﬁ&mohr@(e&nﬁﬁg # the/ BFpIfatibBiayeR) Wherdin R featitP! i cation
executing in the agﬁ | catiqn | ayer does not comrunicate directly with the

RLC/ MAC [RATEPT thesPDR copteisdntasmatian iy commynicated 30 acadiodit%er i zed i n t hat

the net h%rﬁfol/rﬁéoﬁu%fﬁcewso&%ﬁRthAmqssrérQﬁrargme{r@tmefb&i stk ket data
protocol (PDP) upon initiation of i cation executing in the

appl i cat i 'URthergbaracigiizediim that th@@gphcatson notlﬂes the GPRS protocol of the
special type of TBF by using a specific 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)
N 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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part of the PDP context information is communicated to a radio ] j.nk

control /medi um access control (RLC MAC) | ayer through t h-e'Zde’Lo 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. 39. A nethod according to claim 38,
wherein the GPRS protocol upon receipt of notification to set up a speci al

type of TBF, t - N0t i fii [ t RLCI MAC | gyer to ensure
Lhat the Bric; VhESG] Bebolfindity oafiln, BRpatferlsB i e eibSiacRed ol 1 ¢
t he appl iGBRS andduethet characterizbe imphpdti it ehe applicatien esteemingin theonmuni cat e
directly w i.h the RLC/ MA\Cf | ayer ....40. fA‘ nmet hod according..to claim 34,

char act erPPUgation {aygl vans eéf)é???fﬁ? itgdfic é\!@cg‘l’tian&‘q ﬂpQ'H’gt'aBﬂlqﬂ%‘afi on | ayer
notifies GPRSErcplstharabr & sdthd & RepratyyBIeck Flow BFBRNMhat Wik Rotbspeci fic
traffic t@f)e transfer is about to start. 41. A nethod according to claim

40, char d&te8se9 #2n ackye PeFied oSpHIsctet dnlese than a ipredatarnpined amAundat i on

| ayer notifies the GPRS protocol of the special type of TBF by using the
sane path as for data nessages. 42. A nethod according to claim37, wherein
t he GPRS 0ot demethedaceerdiigto claim P3¢t ichpiasterizadtip that thepapplispléen al t ype of
TBF, tra Lk @t : t the
R VG | R g ol e holien b GpHEL plohid Irang ApUETE! iR

execut i ngefi FBE bpoajnitidlizatioorofithg @epplicasidmot communi cate directly with the
RLC/ MAC | ayer. 43. A nethod according to claim40, characterized in that
the nmethod of transferring data flow requires generation of a packet data
prot ocol 3EDP)A opshod anceriditg tnclaim t3%¢ chppiciterideddn thatcthet application he

applicati I I rein St _...par e PDP.c ext information is
communi caé))le‘]3 u? é&éﬂ }@gd]:g%&fqaﬁ'?;‘ '%ﬁ%ﬂ°&|#§éb?§ﬁi§38' §g°cgc93?‘b8I3pf’ﬁE VMRC) | ayer
t hr ough tdfeTBF byasiig tHeasdme phth ad1édr ddtamaedsages ganératddiby tihdie appl i cati on
notifies thpfi. GQ?RS protocol of the special type of TBF by using a specific
cont r ol CAYYY for activating and deactivating the PDP. 44. A nethod
according to claim40, characterized in that the method of transferring

data flo equires initialjzation of a packet data protocol (PDP
V\éJl’ a /i method accordling to claim 36, V\F/)herein the GPRS protocol up(on re)ceipt

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.

7 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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context is comunicated to a radio link control/medi um accks J—c

(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. 45 - 2 JUL 2004 45. A nethod according to claim43, wherein the GPRS

r ot ocol ecelpt ot [ fi Lon.to _set spegi al type of TBF,
F ransf er sfﬁgv%noﬁiq\hig@gpﬁ%aﬁmnoé’{%@%%ﬂ?‘f%@p?'éifz']%"36"%rfgq.ﬁsém[that the RLC/ MAC
I ni ti at escdivaunieacts diredtiypevithfthé REC/Mah ldylert he application executing in the
application |ayer does not communicate directly with the RLC MAC | ayer.
46. A nethod according to claim1l, characterized in that the application

executi ngdO.N A eRed aB8drdmy 102018im 34N ehalaRterized 1 ¢hatl thb YppRtatit @ packet
that designates _that the physical cgnnection is not to be rel eased upon

the occUffeSHERY ¢ t%apmégipvéa\ﬁém%iaieﬁ dbe GRRghpipteent of the seeciahtypet |
further ghesmehRr WRER aidgbe%h%ttrm% tyaf%a%ﬁé?%%bgéﬁﬁf@{a d by the

application are observe y a special protocol (snooper) such that if said

special format data packet is observed, a special type of Tenporary Bl ock

Fl ow (TBFq1 1S £ Rlethdd aéZordﬁglnﬁogagﬁn ?ﬁggg%%l@?er}zgd% 4P the a%gﬂﬁg‘t‘fc%neri zed in

that the application execut | catron Tayer nerates a
speci al faxacutingan theapidisativhdayerdesifiga abhe SRRTaprotdeo! wiitbe spbciabtypect i on i s

not to be. g : C n.inactive period | ess than

redet er n‘1:°fn-§écf3 gig%h’t&%éﬁ%%ﬁ’%‘cé%fﬁ% o7 ?J}%s “P¥that the data packet s
p :

jener at ed by the application are observed by a special protocol (snooper)
Filow (T2 s oo iBT S okt B ol 52. 5Pty thE P ArofecolHRarar et zed |
t hat It .hf afpdtificationto sgegaraawa:ia tgpeof erBtijn Wagﬁt&rf/g’cc?a?lmd bn}tb&?}wecgm ait ns
a qualityzof- ice ar ane | e, gader o e firs
gener at e&@@éiﬁ%ttg%‘%%ﬁ ﬁ\at %%Fﬁ@él‘(‘rfl&'"&i?éem%@owa}ttmee 8pgBFcati on
| ayer. 46even if the application executing in the application layer does not communicate

directly with the RLC/MAC layer.

before the application is executed, wherein at |east part of hegm]P
r ol

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

( further characterized in that the application notifies the GPRS protocol of the
special iype of TBF by using a specific control path used for activating and
deactivating the PDP.

44, A method 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 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.

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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