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a Packet Radio Service The invention relates generally to a nd an
arrangenent-for transferring information in a packet radi o service.
Especially the invention applies to transferring delay sensitive data,
such as speech and video data, in a nobile tel ecommunications system The
~denomi nation "nobile tel ecomunications gystent refers generally to any
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2 Fig. la_shows a version of a future cel lular radio system whi ch is not
entirely Hegmeggaphiiow sorvites hamonvga@si somtlamyb sitybdtrinbi the pREleResehot [P
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station cBAEE¥D i §}1V\$H@ rdso the demand for wireless access to these real time
services is expected to be still growing. Packet switched wireless networks, such as
GPRS (General Packet Radio Service), are designed to provide data services, e. g
Internet services, cost effectively. In GPRS the channels are not dedicated for one
25 user continuously but are shared between multiple users. This facilitates efficient
data multiplexing. However, GPRS is not originally demgned for transferring delay
sensitive real time data, e.g. IP telephony sessions. For this reason, GPRS contains
various technical solutions that do not meet the requirements set by real time traffic.
In the following text, a denomination “delay sensitive data” is used for data flows
30 that should be transferred on real time basis and that may have paesive periods
during which the data flow is suspended.

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




5 network of a cellular radio systemconprises nobile ser hi ng
centres (MsC), ether network elenents (in GSM e.g. SGSN @aﬁ?ﬁﬁﬂﬁg
Serving GPRS Support Node and Gat eway GPRS Support node, where GPRS stands
for General Packet Radio Service) and related transn ssion systens.
According, e.g. to the GSMt specifications devel oped fromGSM the core
network can al so provide new 10 service® In Fig. la, the core network of
a cellular radio system 10 conprises a GSM+ core network 11 which

5% 55 B 'fﬁ'ﬁ?‘g‘"@% Rrd6h ST AL BOREsidoh whith 4 BOREmiRtR 2GS
access net WRE‘IG drie thsderowaMS M ayssmnbukwhicteingbudes toth &nowngelements and
comer ci al ¢drf Fe?éiy%e%@%l%iﬁeﬂt@tmilfe ﬂ@?%@%oﬁnécﬁéfﬁ& ﬂicﬁ@%%@éﬁ n@ﬁ%ﬁ{t or

of fering [ rvi yally serves a scribers _or said
t el ecomu f'“!ifeér ml?’ﬁ@ ﬂt%m.ﬂ& M She bﬁ%sﬁé@és@fﬁ&ﬂ%? Thes cpee
e.g. ps van@:\wnld (ﬁﬁl\lﬁeﬁbﬂiﬂ@s rﬁ’dfioasys tidbsVhieBbHe psfe@ﬁ'cé@%vﬁt%hﬁl 2élihi9es

netvork 1ot ARER bEftor e {SZ@ O b SRS SEORNThE i %L%féf’%?s

ﬁge L o%:/ 2 FIS SSIﬁp}Ka‘t &N ctdmrmaifn ﬁate;way) (HPRE eSupﬁbi'tf ?djdez ewlli?d I Glgﬁg ]gst@ridrs\r/l;ﬁig\é@;éﬂ@amy
Addi t i o-nal ‘34&8 SPvieh” fla 3elafld, Moot oty A Pordi8 o3 o, thermy
over | ap Vet speificatignodeveloped fronTRSM;| thererre networkatanzalgd providomemt of

tinme QQpqu§vwe§nDng other things, on the radio path conditions,
characteristics of the services 25 used; regional overall capacity of the

cel I ul ar Z’ééi:em an he ca acity ee&z‘_l of ofher users. The new types of
radi o acc t&ﬁ:g of 4, geilular Eadiq syggmy £ spmprises ¢i GS M sexe
net wor ks (1@RARIYk 1$mz]lmch hmstm:elpamlem@dmmeeésme\mbfksdmﬁeﬂrt@ﬁt OBHRese, k-

Lyt oy *rieB8ne o 73 AOUNASORE Sl bRl STRegHOMEP i Gt S o1

base 30 st2ACE¥nBCVBBK. die nppkroUMT Sardioc actess Ineewerk RAGH, ¢jgat comemergiabl e
of communiGald A8cedst Re9RfR, %R\hrfe"d H?' J‘Qe ﬁé&ﬂﬂndnﬂ'&ﬂ%ﬁ%ﬁgﬁoﬁ_ d%@qb&om

an architecture of. a genera packe IO Service

new ser vi cETYIRE: WRICh squaiiy| %ﬁfﬁ%ﬁs@é subsmb@r@s&meﬂgemmunlcam@sm@mu
to be ge_néI‘Ille: lowet EMTS widio S8B%s nerwhk 98 fkhe, %@ 18 a8 SWed e,

st andar.di s wor k , of ase 2+ ah Sat t ET ur ean
Tel ecomun L%ﬁ}lgn@ ngg?laéme?%ﬁ‘t%af%?weﬁéew QRFERIGE i as‘gh&?
conpr i ses @htheoprimateeradio SicEER AGOMIR Kbrenanok asébyigeorlgas, wMBthnE/r

of packer Sarel bl cﬁﬁgﬁﬁéﬁ%’ %ﬂ?mﬁ%%ﬁy o SAERRGE ATt BRI 25 0esp g2

referred tWOHS B@wiliyecrrlts gafpgdfercnt dises( stfeNng1BHferent lypds ofihsarhicies.
connect ed Aadmganybbms 0P| AT SR Hh Rt 4 Q1SS %%ﬁ{z&iﬁk(lt%phc%{ﬂ‘lzﬂ fha g ga
t'hat can provi é’ a

tat th t k t

ket sTELGrRBRhROE Y doubr Eha Bl daiarissd 3t a e eherBraantintams| Ganeods

ég g ke| ;M amdnl@ otifdre r.hmgs esmate aaeldrg@ﬂhl @oxﬁ‘d&ﬂﬁlﬁ@ L%lﬁrhﬁgﬁgtﬁiae‘r’]\gf ehed F?ﬂé@l%%f .
t er ni ?al s 1%%? &ﬁ?@ erar E ﬁpé%ﬁ@b’v@rt& V\ﬁ@a}' A ﬁ‘?‘ﬁ”@o@ﬁé@%‘%}m ’636&12 of et 5
dat a net woiers.dhg new taperibf iradiDetcaessOndtetvky knepRBhd h66ve wmc%ﬁsg@ﬁxﬂway

t |
packet dg'?qaf:r 0Bt Betvorl BT, SR A Sl QHel LPMR L WBE PRI s
e

net wor ks X Coxp FrépPres £1) Andsespecialliowithethet GPRS matwirkaof drs GSME em
function aysem.allee geneieé YRIIK  access network (GRAN) can be defined as a set of base

30  stations (BS) and radio network controllers (RNC) that ar¢ capable of com-
mumcanng with each other usmg signaling messages.

Figure 1b shows an architecture of a general packet radio service (GPRS). The
GPRS is a new service that is currently based on the GSM system but it is supposed
to be generic in the future. GPRS is one of the objects of the standardisation work of
35 the GSM phase 2+ and UMTS at the ETSI (Buropean Telecommunications
Standards Institute). The GPRS operational environment comprises one or more




In order to access the GPRS services, a mobile station: s@dfIFEB 2885 make
its presence 15 known to the network by performng a GPRS attachnent. This
operation establishes a logical link between the nobile station and the
SGSN, and makes the nobile station available for SM5 (Short Message
Services)' 158, 159, over GPRS, paging via SGSN, and notification of

i ncom ng GPRS data. More particularly, wden the nobile station attaches to
the GPRS network, i.e. in a GPRS attachnent procedure, 20 the SGSN creates
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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
30 Point Identifier). The MS activates the PDP context with a specific message,
Activate PDP Context Request, in which it gives information on the TLLI, the PDP
type, the PDP address, the required QoS and the NSAPI, and optionally the access
point name (APN).

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




The nobile station M5 nust include a higher-1level control el ezp W12 and ’
a protocol 213 for servicng higher-level applications, o I'C e forner
comuni cates .with the RRC ayer 206 in order to realise .control functions
25 connected to data transm ssion connections, and the |atter comuni cates
directly with the PDCP | ayer 204 in order to transmt such data that
directly serves. the user (for instanceydigitally encoded speech). In a
nobil e station of the GSM system the bl ocks 212 and 213 are included in
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15 resource control (RRC) layer 206, 207. Between the base station subsystem UTRA
~ BSS of the generic radio access network and an interworking unit/core network
IWU/CN located in the core network, there is assumed to be applied a so-called Tu
" interface, where the layers correspondmg to the above described layers from L.1 to
_ PDCF are the layers L1 and 1.2 of the OSI model (blocks 208 and 209 in the |
20  drawing), and the layer corresponding to the above described RRC layer is the layer -
| - L3 of the OSI model (blocks 210 and 211 in the drawihg).

The mobile station MS must include a hlgher level control protocol 212 and a

protocol 213 for serving higher-level apphcatlons of which the former

' conunumcates with the RRC iayer 206 in order to realise control functions

25  connected to data transmission connections, and the latter commumcates directly

with the PDCP layer 204 in order to transmit such data that duectly serves the user

(for instance digitally encoded speech). In a mobile station of the GSM system, the
blocks 212 and 213 are 1ncluded in the above mentioned MM layer.

- InGPRS, a Temporary Block Flow (TBF) is created for transferring data packets on
30  a packet data channel. The TBF is a physical connection used by the two Radio
Resource (RR) peer entities to support the unidirectional transfer of higher layer

(e.g. LLC or PDCP) Packet Data Units (PDU) on packet data physical channels. The

TBF is normally always released when there is no data to be transmitted. This is a

~ problem in voice services because there are silent periods in between active periods.

35  During these silent or “passive” periods no data is transferred and the TBF is thus



15 Channel s (PDCH). The allocation is based on informatigr5 ipEcg G in the
r

request nessage.- The followi ng table shows an exanple f an 11 bit
nmessage content of a PACKET CHANNEL REQUEST nessage: bits 11 10 9 8 7 6 5
4 3 2 1Packet Channel Access O mmmmrrrOne Phase Access Re uest | 0 0O nn

n rrrShort Access Reuest 1 1 0000 rrr5Two Phase Access Re uest o
110001rrrrrPa eRes once 110010rrrrrCellUdate 1 1 O O 1 1 r r r r rMobility
‘Management 010O0r r r_r rMeasurenent Resort All

ot her sRes eﬁié%%ﬁg’f‘&g Téﬁl% seipprEceyREL kRGOS atelongda ardei tabe sef uméast

phase accessougtOwhas tife ddtBlethe@fodTdiitihegescri bing the multislot class of
the nobile station, a field of two bits indicating requested priority and a

field of tRre ' cribing random r.efer (rapdom nobil e station
i dentifi Ca%ﬂogfﬁl}%rfﬂg@eorﬁ?quﬁe . ocatton in Fﬁe GPIEs ‘ot the current GSM Phase 2+
specification is next described in more detail.

5 In the GSM Phase 2+ the uplink resource allocation is currently specified as
follows. The Mobile Station (MS) requests nplink radio resources by sending a
PACKET CHANNEL REQUEST message to the network. Various access type
values are specified for the request message. For data transfer ‘one phase access’,
‘two phase access’ and ‘short access’ access ‘type_ values are defined. Using ‘short

10 access’ access type value, the MS may request the radio resources to transfer only

' few RLC data blocks, and therefore it is not applicable for transferring continuous
data flows. | | o

When a network receives a PACKET CHANNEL REQUEST message indicating -
one phase access, it may allocate radio resources on one or several Packet Data
15 CHannels (PDCH). The allocation is based on information included in the request

- message. The following table shows an example for an 11 bit message content of a
- PACKET CHANNEL REQUEST message: '

bits -
1110987654321 | Packet Channel Access

0 mmmmm pprrr One Phase Access Request
100nnnpprrr Short Access Request
110000pp rrr Two Phase Access Request
110001rrrrr PageRESpons.'e
110010rrrrr Cell Update _

111001 1rrrrr Mobility Management procedure

110100rrrrr Measurement Report

All others : Reserved

An 11 bit PACKET CHANNEL REQUEST message indicating one phase access

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




2 5 ~~~ 2005 6 The follow ng table shows an exanple for gf 8 Eét ssage
content of a PACKET CHANNEL REQUEST nessage: bits 8 7 6 5 E cket
Channel Access 1 rruxunmmr rOne Phase. Access Re uest OOnnnr r

rShort. Access Re nest Ol 0 0 Or r rTw Phase Access Reuest 0 1 00 1 r r
rPage Res onse Ol Ol Or r rCell Udate Ol Ol I r r rMbili Mna enent
rocedure O1 1 00 r r rMeasurenent Re org Al othersReserved 5 An 8 bit
Packet Channel Request nmessage i ndi cating one phase access has a field of 5
bits descri sl.ot. class of .the nopil.e stati on and fiel

two bi 15 dedie e ﬂ%*%@‘&nﬁw P8 RaBbie, % 4 B HiErRoessoniontt aPRodEEy
radi o reSOlﬁHéé\TNE REQUEST mecsvbgs:l e Station with a PACKET UPLI NK

ASSI GNVENT nmessage. When a network recei ves a PACKET CHANNEL REQUEST
message i ndi cating

bits -

87654321 Packet Channel Access
lmmmmmrr | One Phase Access Request
OOnnnrrr Short Access Request: |
01000xrrr Two Phase Access Request
01001rrr - | Page Response '
01010rrr Cell Update

01011rrr Mobility Management procedure
01100rrry Measurement Report

All others Reserved

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

When a network receives a PACKET CHANNEL REQUEST message indicating
10 two phase access, it may allocate limited radio resources on one packet data
channel, The allocated radio resources are transmitted to the mobile station with a
PACKET UPLINK ASSIGNMENT message. After this the mobile station transmits
a PACKET RESOURCE REQUEST message to the network by using the allocated
radio resources. The message defines more accurately the required radio resources,
15 e.g. requested bandwidth and priority, and the radio capability of the mobile station.
Based on the information received in the PACKET RESOURCE REQUEST
message, the network may assign one or several packet data channels to the TBE
and informs the assigned radio resources to the mobile station with a PACKET
- UPLINK ASSIGNMENT message.

20  Above, the request of resources was made using the GPRS control channel as an
example. There are also other ways of requesting 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 made using a GSM control channel.
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required radi o resources, 15 e.g. request’ed bandwi dth and priority, and the
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in the PA e ARCEPHEOUERT ressuiseryallocaienribe fitdwingyprablingnmay erise:
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25  ASSIGNMENT message to the mobile station. When the mobile station receives the

assignment message, it starts listening aﬂocated packet data channels for Radio Link
Control (RLC) data blocks.

In downlink radio resource allocation, the following problems may arise:

If information attached to data (coming from the SGSN) does not unambiguously

30  define delay sensitive real time traffic, the network may not be able to provide the
needed downlink radio resources for the MS.

Also if there is need to transfer delay sensitive real time traffic to both directions,
downlink and uplink, the mobile station may request uplink radio resources only
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not be able to provide the needed downlink radio resources for the Ms.
Also if there is need to transfer delay sensitive real tinme traffic to both
directions, downlink and uplink, the nobile station may request uplink
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Every dowOPRRURE er¢iitiatsflock. includes a Final Bl ock Indicator (FBI)
field in the RLC header. The specification [1] defines that the network

i ndi cat es koulivek raido rssostat deatiocation, the following problems may arise:

20 If delay sensitive real time data is transferred over radio interface according to

- current GPRS rules, the mobile station will have to establish several TBFs per

session, because during the passive periods the mobile station has no RLC data

blocks to send to the network and thus the CV value ‘0’ terminates the uplink TBF.

Because the TBF setup procedure takes time, delay sensitive traffic cannot be

25  transmitted with good quality. Also, there are no guarantees that free radio resources
are always available when the mobile station requests uplink radio resources.

~ Downlink radio resource dealiocation is ‘currently specified as follows: Every
downlink RI.C data block includes a Final Block Indicator (FBI) field in the RLC
header. The spgcification [1] defines that the network indicates to the mobile station
30 the release of the downlink TBF by setting the FBI field to “1°. The network sets the
FBI field to ‘1’ when it has no more RLC data blocks to send to the mobile station.
After receiving RLC data block with FRBI 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.




30 the rel ease of the downlink TBF by setting the FBI field tFEB 290 The
network sets the FBI field to "1' when it has no nore RLC data bl ocks to
send to the nobile station. After receiving RLC data block with FBI field
set to 1' the nobile station shall acknow edge to the network that it has
received the FBI information. Wen the twork receives the

acknowl edgenent nessage, the TBF is released. 2 5 FEB 2005 9 In downlink
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data in tdeevigpllevel. Himerd iham drieensess werdlloceedrtvqhie 3SmBHalkeiddin khafRd 4. ces
to thegmhlilfobable that at some point two or more users need to transmit simultaneously,
-ancll' just one can be served on the channel. In speech conversations a large
proportion of- the_‘ connection time is silence. Thus it would be possible to
statistically multiplex more than one speech user for one packet data channel. The
prior art GPRS ch_amlel 1'eservation system, however, is not elaborate enough to
25  support this need. Therefore only one user of delay sensitive data transfer can be

allocated for one packet data channel, which means that the use of the channel]
capacity 1s not optimised.

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




30 station as is requested. This naturally requires that t K has
the required resources available. This may nean that the gbm\ﬂﬁ@lﬁa

channel is dedicated tenporarily for a single nobile station in the uplink
direction. During passive periods in uplink delay sensitive data transfer
t he network may assign uplink sending permssions of the allocated
channels for other nobile stations. Sincgsthe 2 5 FEB 2005 to nobile
station transferring delay sensitive data reserves the uplink capacity of
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But i ons which sen ackets an for ;answers /
30 acE% w &B%‘f?é%g f@@ﬁ@?@cﬁ%g’ﬁéﬁ'gl‘gﬁiﬁg‘%ﬁ mpefficipaesnean beimprvadduri ng
~the waiting period. For exanple all TCP based appli cations, such as
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setup pr oc@am@m%tw ceanacy t@ berFBRffiolHit, especially in situations of high
communication loads. When TBF is on ‘many network resources such as temporary
25  flow identifier (TED), Memory, etc., are reserved for the connectlon Network needs
also to allocate physical resources (eg. polling) for the MSs baving TBFs for

allowing them to transfer data. For this reason, TBFs should not be kept on
unnecessarily long time periods.

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




11 channels and is slow this procedure results in high siﬂ@h${@gzmmad, sl ow
data transfer and |ow throughput. It is thus an object of this Invention
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art problens. Especially, it is an object of this invention 5 to provide. a
solution, in which the quality of servic? Is optimal in varying
applications, requirenents and comruni ca Fon | oads, yet the sanme physi cal
resource can sHiII be .efficiently shared pbetween nmuJtiple users. The

obj ects of “PARIGH GRS YRS proceinyedgsyis 1y bighdianplngdoad stdowedata franpfec h
the physi eatl lowthecighpot.of a packet radio service, ie, a TBF may be kept
functional also 10 when there is a passive transfer period between the

nobi | e st aty t .K.._The. procedure su rt.s | ay sensitiv
Tt c vt SR o OB BERRRES in iRl 8Bl de AdRBRD i af e apiment that
present i n@élers enfuitens wathegiri@rart peotdemts cEspevially, ivie apeshiect of thiteinvention
transmssi. det kRed -1 g herd od i §..wajfe id the cennection is
rel eased, :%Ltg %ﬁg.fd?hg Igéélrliirﬂgtj[tB ﬁ ol%l ?ﬁé&grtgg_eg%%%é% S%Fﬁ‘gé per rggﬁrqag m-varymng
cont r ol | abPRPHGRHORS defipErmIeNts anfeeompminieationt loads, et Hichdaene physieal rosourosy

| ong the TB&Iisrsn&e@ffiaenﬂy@hmdiﬁémea?ﬁu?@@e WRefor e the TBF is rel eased.
The length of the tine period is preferabl'y determned in the network, and

the |l ength [ eriod.can. he informed tq the nobile station by

t he networ L[?‘%q&bgg%%&’.ﬁtgge‘&wl%ﬂ%? A5 Q@&la@f PEPVAiNg 2 procadime; i giclbithe he
time peri othquimhaﬁatmyofr?gjmckml&adﬂﬁsﬁrviaB, ihe T%_Elﬂlﬁ}eﬂegtﬁpd ft{n)étioﬁil alsc%
ser Vi Cay PaLARR : e connecti.an,” and on.the npnentary
com‘runIiE!%: ation g@%ﬂ%\}?{é Sp %Sﬁﬂ{eh%&ﬁggﬁéeﬁgdoﬁe (@Veqepaﬁer@%bl%avaﬁo% a8d tﬂ%&g{)"ﬁ&of
service caREhRTOSEHITEy BUPRAIEh defayasphsitise | baffimhibite nefiding tayersoyess ods
bet ween sgﬁ—‘g@;@,ﬁiwe active periods, and still efficient use of

communi cation capacity can be 25 achieved. The controllability of the tine
i nactive

period val pye i.a very, advant ageous, because_while the |engths of

peri ods deg’é‘ﬁd _8?1.9% ﬁhﬂ Qﬁﬁ%gw‘c%l thappftee the end of ap aghive pemiod of alate) |
]Ehe val ue whnsthissmy dipredpmnﬁmdlagiﬁ;ef ﬁtir%]d@i% xlbanm iuﬁfﬁl ﬁﬁ)’clzdiﬁ{ecﬁén@ﬂ?élﬂz?sfteﬁ, )
or c 0 G n I Qns. o us al so prefe e_t.hat. the networ
is wel 305?%@ o r.l%é@% oﬁ%aé%? ‘ﬁ%te??’&&a Hge Pﬁﬂgaﬁ% Fo?q‘i%ﬁggFa“{lgl éﬁ%‘?@r&m&r red
is del ay sE#yEs iitvis. pospitdle tontantraithow long the TBFeis kepttdie dugiwoidie befiods
exanple in iHart Alqn I lity pof Servi.ge profi.le..

i nf or mat i o%ﬁg%ﬂngp{}?yllif%#%gg ' ?‘%H%&%%o? g?% %&M IS&I&%%? yt‘%&%@‘% The
tr ansf er r ethEGEV Oy @A {he dength jof the tistespesindscarbe infarmed tn inderohillefstatish
timer val ueptheTieeserly oh uatedieiled8r b ad851dat Bharmep FEB 2005

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

25  achieved.

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

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

In order to minimize the amount of data that must be transferred over the radio it is
preferable to create a number defined timer values. These values can be related to a




12 certain bitmap so that certain bit conbinati on unanbi ggﬂJFM@ﬂ nes a
certain tinmer value. Tinmer 'values can be conmmunicated t

station in, for exanple, system information nessages which are broadcast
messages sent through BCCH (Broadcast 5 Control CHannel) or PBCCH (Packet
Broadcast Control Channel). Another way to the informthe tinmer value is
to use a signaling nessage that is dedic tzed to only a certain nobile
station or group of m)bl | e stations. A preferabl e nessage to be used would
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system and .information on said deternmined value is 25 transferred from

the tel ecormienpﬁe@emtomv%ﬁﬁi/@fméa) cBn B Ls&] $i ¥plidR- orTﬂ'@thii{EfHat@'&aﬁbféQ The
applies to a teI comuni cati on Zi{&tpem for tranaf erri ngqrglq at.a

creating a "CHANENESIRAY R Samer siTierept dn g (yq data fraps EWE‘OH%ta flozv

conpri ses at Ieast one active data transfer period, and the .
t el econmunildet presentyisventiorn: offprsi mesonad raslvhnﬁagemonﬂapmmg't tixghodn Withi the

Hhﬂ%nhoﬁqt ) Sés;fl?fé I%Q%S(iaﬁ’ltel %ag:kg%ﬁanh oﬁ?ce%%érg%fﬁ&gn ans

for a (=1

for re eas?’g e_connectiQ term
passed unl 884 tQ ohfeFanaptipeal smeal 1&60f1wvmeanta@a applaoatngl or waffeheomddtien.i sti c
nmeans for determning the length of said predetermined tine period, and

means for Granghesdiemgid tof wm%dd)ﬁbc@@dlﬁalté tﬂ@iﬂeﬁhﬂﬁﬁoﬂﬁhﬁ@eﬁr@fa a4 flow
tel ecomrunlbgraérlegt?nés %Scto%rﬁ]eét?or? OHD a pagke% raého serv1c¢23 of a te ecommul%lcatlon system,
said connection consututmg a packet data channel, wherein the data flow comprises

20  at least one active data transfer period, and after an active data transfer period the

' _ connectlon is maintained for a predetermined time period, whereafter the connection

is released unless a new acitve period starts before the predetermined time period

has lapsed that the the length of said predetemnned time period is determined by

the telecommunication system, and information on said determined value is

25  transferred from the telecommunication system to a mobile station.

- The invention also applies to a telecommunication system for transferring a data
flow by creating a connection on a packet radio service, wherein the data flow
comprises at least one active data transfer period, and the telecommunication system
comprises means for maintaining the connection for a predetermined time after an

30 active data transfer period and means for releasing the connection after the
predetermined time period has passed unless a new active period has started, having
the characteristic means for determining the length of said predetermined time
period, and means for transferring information on said determined value from the
telecommunication system to a mobile station.




The invention also applies to a nobile station for transégr FF@QZ@Sdata fl ow
by creating a connection on a packet radio service to a*c¢e I
t el econmuni cati on system wherein the data fl ow conprises at |east one
active data transfer period, and the nobile station conprises .neans for
mai nt ai ni ng. the connection for. a 5 predﬁ ermned tinme after an active.
data transfer period and neans for releasing the connection after the
predetermaed tine.period has passed unless a new active_ .period_has

L dgvemis et i

started, hats g eHLOR i ePRRRS P c2 FRabile SEonc&Q FRRYferting rArdaitoflosh by

I en?t h 01;I aeitingreedetreationednta Packerr Fko fséﬁmé e aﬁ@élﬁﬂﬁié%@b&@hhﬁ(ﬁjbaﬁbﬂ em
Preferre i e dnvention ar en presen i n dependent

ol ai . 105 BREeEn M 4% A SRbirRReS A oS e Ry E e raByEr BEHOR AN,
nmeans of tihe anobilthestatiom aodmpsises mbawh 6 gmalntainihg uther adoameetiqn i for art

ceIIuIrclgyggg' | SYed &4 ' L) pStrat as rchit e re o
generalS packet &E%gjiiéép fsiglrew ce :HGE’%‘% diﬁ‘?gﬁgﬂiﬁlq’eﬁgﬁ r%@?%g'ﬁg#%rc%eﬁéﬁsg}ge&? of
a prior arfORAEFiion Afterotheupresdstararined e periodshas passedi wiless manew activieow
di agr am f oferidte hbs anefed Shain® the habRliditicRiieah! %f%ece%ﬂgehﬂofﬂ?@iéﬂ G
value is |nd|ﬁ€t]tgd.§n ad§gqed|.ca ed chapnel, FIg. 4 1llustrates a tlow
di agr am f ofRetoh S pre ngq Gmeeperd HRUADE telpeemunnigation; systeR ti ner
value is indicated on a conmmon channel, Fig. 5 illustrates TDVA frames of

active andPplersédempedimeiss of tiee inieaion 2f: SeAgirkistBedlat defdndvhedldin.g. 6
Il lustrates a block diagramof a nobile station according to the invention.

Figurgg 1 gh ' WE L rior._art, description. |In the
o | oueng, B e follebfing e WERA ) Rabiodd Ak ol i Biins BF i aiedheld T o1
" del ay sensdrapijpgsda which  descri bed using an embodiment in a GPRS system as
an exanple. 25 Figure 3 illustrates a flow diagram of an exanple of the

steps for FWigansni tillus@a®s afPrforlrOsdiflABBmuBR LAn to the network,
300. In thig enbodi ment according to the preser%tsnﬁﬁgén@i on the timer val ue

I's sent taguthe, M5.in dedi cat.e si gnal i ng, nessage,. First _requests an
upl i nk TB&% T " pAlsateh 2 agei _ E{fég’g ge@ﬁﬁ%bpwi@&%%d@é%ﬂ%gﬁagﬂest)
nmessages, 302. The network determ nes the tiner 30 val ues, 304, allocates

resour ces Hgd2i nf gilusiratee pratbidldevelstofe midracataithlaasonmoaications 8ystefmEB
- 2005 '

15 Fig.3 illustrates a flow diagram for the transmission of the uplink RL.C blocks
~wherein the timer value is indicated on a dedicated channel,

-

Fig. 4 illustrates a flow diagram for the transmission of the uplink RLC blocks
- wherein the timer value is indicated on a common channel,

Fig.5 illustrates TDMA frames of active and passive periods of a delay
20  sensitive data flow and
Fig. 6 illustrates a block diagram of a mobile station according to the invention.

Figures 1 and 2 were described above in the prior art description. In the following,
first principles of indicating and of allocating resources for delay sensitive data is
described using an embodiment in a GPRS system as an example.

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

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




14 Packet Uplink Assignnent nmessages, 306. In case the tiner E TBF
rel ease according to the invention is used, Packet Upli nkﬁAE @g

nmessage contains the tiner value Tx. The network deternines the vaI ue of
Tx based on paraneters which are received fromthe nobile station and/or
the network. Such paraneters are 5 preferably priority, throughput and
traffic class. The nobile station may al g9 inform the network the timer
value it suggests to use. The network .nmay alternatively determ ne the
timer valu on.the i,pformation,it . has,on

net work | og bi@eﬂﬁﬂﬂ? éé%%%gﬁﬁ%egszﬁ% h@gl IR ‘éatsﬁttPBnmP’ér]??F%i ﬁﬁh/gel?ﬁﬁ? nk
data, 308. apeauding taHibs inventiciDisnseflpPadket Afpinke Apsignm@hOmesbazenamitdias the

Starts anors W Th(Fhe thhfbd iy mg%;rge O’ég‘pen&ea‘ﬁ’ﬁ R Biday

During t he?§ Aesteyvach droma ther RlO\hilpl Stﬂ@gnll ¢ aehwerk. r Sieinipasameters are
per m ss§ onptefetably pﬂ@ﬁt}‘ Qhroﬁ?ﬁfnm%@bfaﬁ@ J:l'a§!9 THe I%Sﬁﬁ stafio %uflgy g%ég : }%Iﬁhb

t he nmobil e Stat{\% ﬂ:[ ataM% transmt. In case

transmts &, W PR I SUEESSH 119 MpGrelne MWO%@%@&@HWVW
dat a tr ansfletermi@Bthe\Wraer vilae Mulqgpendesty baddnen iRy HitGshaibn AMs bashe MS,
sonet hi ng &%ﬁﬁq #& %t ops the tinmer and continues the data transfer

normal | y. one o0 e timers Tx or Ty expirées the TBF is rel eased, 322.

I f mobile- statlon has no data to send when it gets a sending permssion it
may send elfytheanexsphpsethermapile statiourtrapsfers thetphilbodata, BOS. Alwsyscwhen the

nei t herg of bifter béd&i‘ia% érﬁgi}re§§91 thk bt ﬁﬁﬁ&?ﬁtﬁ&ﬁ tgé u@%‘v@m %fc{:ﬂ& g{ulE st

val ue was |n,trorme‘g e stat I gn gnrent
message. Tik {fofi \%’i‘en@ett “Stafoarothar merpyith galug Ry.of bt Tymay depsndson n a
Packet Dowtle vilued¥gi gnnent nessage with added TBF - tiner-value: 25 <

Packet Downlink Assignnent nessage content > :: < PAGE MODE :bit (2) > (O

TG ?@@*@@‘Wﬁé@@%ﬁl& toputaty e LR pempioSwRdR i
( 2) > < RoobipbREtion by polling in @GNT ROfind@at vidhathérlthe mebild MaGEEhadlda@CAT| ON
:bit (B >transmit. In case the mobile station transmits data, 330, the network resets its timer
and continues normal data transfer, 308. When the MS gets a sending permission
and has something to send it. stops the timer and continues the data transfer
normally. If one of the timers Tx or Ty expires the TBF is released, 322. If mobile
. station has no data to send when it gets a sending permission it may send e.g. a
20  packet uplink dummy control block. In this case neither of the timers is reset.

In the procedure of Figure 3 the timer value was informed to the mobile station with
- @ Packet Downlink Assignment message. The following table shows an example of

inforrpation elements in a Packet Downlink Assignment message with. added TBF
- timer value;

25 < Packet Downlink Assignment message content > ::=
<PAGE_MODE : bit (2)>
{ 0] 1 <PERSISTENCE_LEVEL : bit (4) > * 4 )
{{ 0 <Global TFI: < Global TFIIE > >
| L0 <TLLI: bit (32) > }
30 {0 -- Message escape
{ <MAC_MODE : bit (2) >
<RLC_MODE : bit (1) >
< CONTROL_ACK : bit (1) >
< TIMESLOT_ALLOCATION : bit (8) >
35 < Packet Timing Advance : < Packet Timing Advance [E > >




35 < Packet Tim ng Advance : < Packet Timng Advance |IE > 3 EFEB%ZOOS
is < BTS PM\R CTRL_MODE :bit (1) > <PR MODE :bit (1) >} { {

Frequency Paraneters : < Frequency Paraneters lIE>>} 5{0~1

<DOWNLI NK_TFI _ASSI GNVENT : bi t (5) >} { 0~1 < Power Control Paraneters :

< Power Control Parameters |E ' { O ~1i < TBF Starting Time : < Starting
Frame Nunber Description |E > > { 0 (1 Measur enment Mapping : <
Measur enent Mappi n{g itruct > > { null ~ O bit** _<no string>10 { 0 ~ 1
GTi mer TBF Rel easef §alePé: |]>1t{4)e> ~ T <EGPRS W ndow Si ze : <EGPRS W ndow
Size | E" < LINK_QUALI TY_MNeBFERPMNT CYRPE @? %}2 0 ~ 1 <Packet

- Extended Tim ng Advance :bit_(2)> %‘I‘ L REP :bit (1) >} 15 {
0 ~1< BEP PERIOD2 : bit(4 Rj;OP}E( fe;f-ﬂ)?k COVPACT reduced MA : < COMPACT
reduced MA I1E " } {{<0paedirequéticyParamelers : @Pﬂh&%ﬁe?é‘ﬂ@ﬁ&t} error :bit

(*) . s no string fOleDbWﬁfﬁ& : tblt(S% <no string> >}

10

15

25

{ 0] 1 < Power Control Pa_rameters : < Power Control Parameters IE >> }
{ 0] 1 < TBF Starting Time : < Starting Frame Number Description IE > > }
{ 0] 1 < Measurement Mapping : < Measurement Mapping struct > > }
{ null | 0 bit** = <no string>
{ 0] 1 <Timer TBF Release value > }
{ 0]1 <EGPRS Window Size : < EGPRS Window Size IE >>
'<LINK_QUALITY MEASUREMENT_MODE : bit 2y>}
{ 0| 1 <Packet Extended Timing Advance : bit (2)> }
< TIMESLOT_QUAL_REP : bit (1) > }
{0}1<BEP_PERIOD2 : b1t(4) > }}
{0]1 < COMPACT reduced MA : < COMPACT reduced MA IE >> }
< padding bits > }} |
t < Non-distribution part error : bit (*) <o string > > }
I < Message escape : 1 bit (*) = <no stang:- >}
! < Address information part error : bit M =<no strmg >>}
I'< Distribution part error : bit (*) = < no string > > ;

The timer value is thus informed in the message field { 0 | 1 <Timer TBF Release
value > }. The meaning of the other above message fields is described in document

{1].

The timer value can be transferred, except on starting the resource allocation for the
data transfer, also during data transfer or during a passive period.

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

Message Field Value Timer value
00 1s
01 38
{10 20s
11 60s




20 | < Address information part error :bit (*) _ < no stri@dfF ?‘<
Distribution part error :bit (*) _ < no string > > ; The tinmer Va %is
thus inforned in the nessage field { 0 ~ 1 Gliner TBF Rel ease value > }.
The neani ng of the other above nessage fields is described in docunent ~I~
25 The tinmer value can be transferred, except on starting the resource
allocation for the data transfer, also %ring data transfer or during a
passive period. If the tiner value is préSented in a nessage with two bits

the follo exenpl ar representation could be used; Mssa Field .
Val ueTi newglté@ebé’fgl%fgglcﬁ&%@s&?ﬂﬁé%em Wit 2o ptiplierTHiat trg%$ 1Q Acgun
Coi“ d a:c sordfercpce SfaISHeg Cfoiv\éyltdmplerﬂﬂﬂnhsq Ith &ke hliws? eeélﬁyﬁlé emgeplied ‘lralud ﬂzfoﬁln@ance
val ue, for,exanp . 1n the sage. only the nultip]i val u
o SR RfadS B b€, o RREFGeGnet Valfie Svaiihe m00L B Tud Yont

be transm tY ed.
four alt ezlternative valuss ofcf tveo bitonbishgetieihgould ebrtespmnlddodhe tiasgrombiigsd t he

timer lu VT , : : e r vial ue- —can

be def ?gﬁedﬁlﬁhgggs@n} @@%gg ?‘?%g?@%%gﬁﬂ? g‘é‘%ge)ﬂé%eva;{&aﬁéﬂjg tcgele‘%[%grlgusggte e

syst em i nf ehaei¢aIPseRIsiigBey be trapsmiites] threygh dles system information messages or
_control messages. | g

C D

Figure 4 illustrates a flow diagram of another example of the steps for transmitting a

RLC block from a mobile _station to the network, 400. In this embodiment
10  according to the present invention the timer value is sent to the mobile station in the
system information procedure. The network first determines the timer values, 442,
and the mobile station reads system information messages and in case it supports
timer based release 'rnethodrit stores the received timer values Tx1, Tx2,..., 444. I
there are several timer values for different data types, all or part of the timer v_alues
are stored. When the mobile station requests an uplink TBF, 445, the network
allocates resources and notifies the mobile station W.iﬂ_‘l Assignment messages, 446,
The uplink TBF continues, 448-470 as described above in F_igure 3, 308-330, except
that network does not inform the mobile station the used ‘timer values in the
Assignment messages. MS and network will use the value that has been assigned to
20  the parameters values of the TBF that is to be setup. |

D
LA

In an uplink resource allocation of Figures 3.and 4, a mobile station indicates to the
network that it requires radio resources  for 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
25 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 invention:

- The mobile station sends a PACKET CHANNEL REQUEST message to the
network, and the message has a specific type for delay sensitive data transfer;

30 - CHANNEL REQUEST DESCRIPTION 'information element or other
corresponding information element is included into a PACKET RESOURCE
REQUEST message and the information element inéludes information indicating
that delay sensitive data is to be transferred or; |




Figure 4 illustrates a flow di agram of another exanple of 2EhEESL f or
transmtting a RLC block froma nobile station to the network; 400. In
this enbodi ment 10 according to the present invention the timer value is
sent to the nobile station in the systeminformation procedure. The
network first determnes the tiner val ueg 442, and the nobile station
reads systeminfornmation nessages and in Zase It supports tiner based
rel ease met hpd_it. st s th ved i vaI ues Txl, Tx2,..., 444. |f
there are égﬁ)é’%ﬂl ity f??é& %ﬁ)‘?}@%ﬁfﬂﬁﬁ 1y iolugl tn ther sadiq pespures reqjxestpmessme t he
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descri bed Hisaiéicp wnm%mgtmusly Bi28da13Y sensitivpdata ibad boetanefdtradives not i nf orm
the nobile station the used tiner values in .the. Assignnment nessages.
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requires radditionsleuaeetrs e sgedify mor€ ASbirhitsy ﬂlﬁt@qﬁﬁéﬁ' #lircelne network
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nobi | e st at i,red.service IeveI The i nformati on may
be 25 provi Eﬂg P&b@k@( %ﬁﬂﬁq‘(ﬁ QF?CEPG?\@ ‘%“F‘n{‘ﬂé’ fol I owi ng ways, where some
system speC|f|c message denom nations are used as exanples with no

i ntention taheilAfarmaien meheﬂwmthetcy)nuﬁunjcauommﬁhjcbfbcuonﬂih& iﬁﬁﬂﬁbb@onal

L2010 2Tl ARACKET RN BTSN R BB o e

nmessage has a specific type
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data is to'B ‘Ee?ﬁ%"fee ‘P‘éfB ats byt Epnotypeykiis unabz e seserye ﬂO‘é’nhnbrTadImer
fieldis |m0nll¢e@|aﬁﬂnathmmmt;o resource request nmessage, sSuch as a PACKET
CHANNEL REQUEST or a PACKET RESOURCE REQUEST nessage, that is transmtted
by t hgsnohiTRe §if8 t epfield identifies

unanbi guously tha%rhgﬁ?%gnsf%%% 1)‘)5%&5/@%‘2'];{] o"be transferred. I n-addition
to the inf tjon on that radio resources that are required for the del ay

850 LPanereme b
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ack anne nt o i on

resour ces;
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AIthough the above embodiments concerned uplink TBF transmission a
correspondmg timer function can also be used in downlink data transfer. In a
downlink resource allocation, the procedure starts when the network needs to
transmit data to the mobile stat1on that has no downlink radio resources assigned or

25  when the mobile station requests the establishment of a downlink TBF during an
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 delay
sensitive data transfer so that the network can assign sufficient radio resources in

30 order to provide the required service level. For example, the delay sensitivity of the
data may be indicated in a information element included into the quality of service
(QoS) profile. Delay sensitivity of the data transfer may also be indicated in a new
field in the QoS profile or in a new information element that is attached to the data
sent from the network, eg. from a SGSN , to the BSS.




downl i nk resources. By reserving downlink resources sinultaneously with the
uplink radio resources it is possible to :avoid a situat @& P&Bep8l% he

mobi | e station would receive downlink data but the network is unable to
reserve downlink radio resources at that nonent; 15 -The information on
desired tiner values Tx, Ty. As the length of the PACKET CHANNEL REQUEST
nmessage is only 11 or 8 bits, it may be difficult to include the above
paraneters into the nessage. Therefore it ,,may be preferable to use two
phase access when requesting radio resour&gs for delay. sensitive data.

transfer, if d u .description of the requested radio, 20 .
resources is ﬁ’e@é@%‘?@f& ﬁﬁt‘ﬁ‘&ﬂ%ﬁa{ 1B S0y E‘?r%‘i‘q%griﬂgo teniaermagon shat ik TBF
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dat a transf eracclsardly: downl i nk resource allocation, the procedure starts
when the .network needs to transmt data to the nobile station that has no

downl i nk radi qpE&EsR ' Qr.. 25 n_the nobile station requests
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procedure. Th networkozl | ogates sufficient radio resources based on the
i nfor mati on thate FUnbaTy SHrebredpacked datagbannelst a. The i nformation incl udes

-an indication that radio resources are required for delay sensitive data
transfer so thEie infermasionori whather thei epmrsufitiworei tuni ditictiongssrUridies tional30

order to provigenialtes FROL ' I £, :
sensitivity A éa ddat a Wﬁﬁg?@%t e i‘ﬁhgtﬂlérn(%%f?osﬁé%%e%gﬁ?gﬁ EHE? uded
into the qual !}9126? OetSHPUEes. Ry, S5sepying idownlink raspusens simniianspugly Witle teat a
transfer may URlisk radioi rseoraeseit is rpoasiblevio dvioid 6 sitnafidie whe® ieQhobit htibd a
new i nf ongat iwsule! I . fro .
‘network, eg. %r mnggg% ﬁéﬁ?gp{lﬁéa%%gﬁﬂqge ?Q%Eéggé%g%?%&ae(%ﬁ %n {q%o

fol |l ow ng palI ﬁ?@fcgﬁg %h}%ﬂqnﬁcl uded into the information that is received

fromthe SGSN.in order to describe the required radi o resources nore
accuratel y: Figuie Srshemisciicesssived DMdeframas, dnovibchs timedsldti Sisrnsed Forespackst - The

cy ! _ ; . h
nunber of redaiarchdnpslCitethe FIRACHIMBEES0 and IBE &ﬁ&%&tﬁ%\?@gﬂl‘t’{ﬁ gﬂﬁt%[t% ‘ ﬁ

conmuni cat i O[POLJ' Sn U in‘%i recti omal_lhls)gr eia' directio I i
able to deter i A& SMSEhEPIEREOS; 450As SCRASTG P fransiera Aso they astvekPerad o
resour ced? Bghanges intprigpaseine (sitdatrpesiodr the siesrorltlatsigeso shysmit pérmidseon 100l | Nk
radi 0 resour g&nitconfie@RsS il FRnte050 abskft fdt paki r bibe
station 10 wy i SO Dkicy E-ll.?t ﬁ%ﬁ%{gﬂjgmf E‘aﬁ{séglfr%ﬁléb’ tthoE=
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TDMA franes, Tif§} cppnediion; fige asthennd requass domio50fh Amibleaictivel ptrod annegain) n
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20 ﬁHt%Bm?Jctmn. Pine $n cormec?ion 1s rans engmg delay sensittve data aspwell,

then one of the connections may be reallocated to another packet data channel at the
beginning or at the end of the passive period.

When the same packet data channel is allocated for several passive connections all
the other delay sensitive users can be reallocated to other packet data channels when

25 one of them starts transmitting. Alternatively they may wait for an uplink
transmission permit on the same packet data channel. In practice the reallocation
may be carried out by sending a signalling message, such as a PACKET UPLINK
ASSIGNMENT, containing new packet data channel allocation to each mobile
station being reallocated. Another alternative is to send a single signalling message,

30 such as a PACKET REALLOCATION, containing new packet data channel
allocations to all/some mobile stations being reallocated. Using only one signalling
message leaves more free radio capacity for other purposes.

When the network receives delay senisitive data for a mobile station, the neiwork
reserves as much downlink packet data channel capacity to the mobile station as is
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network receives delay sensitive

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

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

When the network has temporarily no delay sensitive data to be iransmitted, it
preserves the temporary block flow and does not set the FBI field to value 17 after
transmitting the the last buffered RLC data block. The mobile station controls the
35  termination of the downlink TBE with a timer or the network may contain a logical
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25  away that the assigned packet data channel is used.

-In general, the processing of information in a telecommunication device takes place

in an arrangement of processing capacity in the form of microprocessor(s) and

- memory in the form of memory circuits. Such arrangements are known as such from

the technology of mobile stations and fixed network elements. To convert a known

30 telecommunication device into a telecommunication device accordilig to the
invention it is necessary to store into the memory means a set of machine-readable
instructions that instruct the microprocessor(s) to perform the operations described
above. Composing and storing into memory of such instructions involves known
technology which, when combined with the teachings of this patent application, is

35 within the capabilities of a person skilled in the art. On the network side, the
features according to the invention can be implemented e.g. in the Packet Control
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25 [1] Digital cellulaf telecommunications system (Phase 24); General Packet Radio
Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio

Link Control/ Medium Access Control (RLC/MAC) protocol (GSM 04.60 version
6.1.0); European Telecommunications Standards Institute;

[2] Finnish patent application FI 982577 which corresponds to US patent
30 application 09/447988 and European patent application 99308864.0.




25 FEB 2005 22 Cainms 1. A nethod for transferring a data &Ig:@; creating
a connection on a packet radio service of a telecommunica @Qﬂ{ﬁn sai d
connection constituting a packet data channel, wherein the data 5 fl ow
conprises at |east one active data transfer period, and after an active
data transfer period the connection is naintained for a predeterm ned tine
peri od, whereafter the connection is #%l eased unless a new active period
starts before the predetermned tine period has |apsed, characterized in
that t rrI]sength of said predetermned tine period is determ ned by the

tel eco ni cation system and information on said determned length is
transferred fromthe tel ecomunication 10 systemto a nobile station. 2. A
met hod accor to claim1, cterlzedlnthat sa ormation is

¥ anetler rofedtrodor Crl Lo e o TP g oaneets o 2 teckB R S5bE8 g ¢ o

cl ai M@ecshdiREdtRAIsySEmM| Baili hhahn&:abld chidhiting ki pa0Bkdt Hatd emher waeedintha dafdacket
Dat a Assignnent nessage. 4. A nethod according to claim1l, characterized in

that JRNFOMpriseaiteashoneastive datedranster aeriod. apd sl @asctivadaia kpnsferpegod jhe

et hoQoARERBA i haintifdd®b M Hredeidhibiaine Sé}lo'dnwﬁQ@EfteQr%éi chiHeRfidisi rel8aded
transferred on a systeminformation nessage. 6. A nethod according to

cl ai muniesg axewcacdys pesipdstartsHiefore e wradﬁt@my@&cl/tir&%w@dcuaﬁgpsz@ charagtesizedod
ot f .t h
accor gj ’?l%at gwea[é%g{rﬁus?f O gFe%l\é{ %ﬁ’Fﬁ ericd i@rc%?érgﬂr qe%ﬁgbr ghﬁst%r%%mmﬁﬂ

passi ve At n active perlo th
net worsysta, matlm‘srmatmndnesaldfdeltermmm lengthas tiessfemed fiohathectatecbmmahicationt ed

tOIOOt hs%te [ SIROL ALY s?at;oCk flows on the packet data channel.

2. A method according to claim 1, characterized in that said information is transferred on a

dedicated signalling channel.

15 3. A method according to claim 2, characterized in that said information is transferred on a

Packet Data Assignment message.

4. A method according to claim 1, characterized in that said information is transferred on a

broadcast channel.

20
5. A method according to claim 4, characterized in that said information is transferred on a
system information message.
6. A method according to claim 1, characterized in that the radio service is GPRS.

25

7. A method according to any of the previous claims, characterized in that when a passive data
transfer period follows an active data transfer period, the network allocates a number of transmit

permissions that can be allocated to other temporary block flows on the packet data channel.

30 8. A method according to any of the previous claims, characterized in that when the same

packet data channel is allocated for more than one connection of delay sensitive data, all such




30 8. A nethod according to any of the previous clains, c a rized in
t hat when the sane packet data channel is allocated for q?gggggagm5ne
connection of delay sensitive data, all such 2z ~ ~ zoos 23 connections
havi ng a passive period,- and when a first connection changes to an active
transfer period, a second connection is reallocated to another packet data
channel. 9. A method according to anyz%f the previous clains, characterized
in that when releasing a 5 tenporary block flowin a first di rection

(upli t n r I he
oppositelihs filndn pREGHLha A Bnd LART s GohSBR Aied B h ABIMBRTE
ti me. pkiod,A seebimbcbraectamds regllbaatanty anbthehpagieedataolsannkki m;, char act erized
in that the network is informed on whether the packet data to be
transferred is delay sensitive. 10 11. A nethod according to any of the
previ @us A rathisl, ad&hﬂlﬁr@ctb&friyzcﬁdhé previvat cldias |c9ﬂgédnerﬁhfed5|&itﬁlatt\hm ReRasiag al s
determ ned on .t of the required quality of service value of the

cornedfmBerany %Ckﬂ‘%‘é'ﬂ ﬁfﬁ'&FtSE‘é‘B&"a |(H*F&”'E/8°‘&fr‘i9ﬂkb?f P@ﬁ‘?‘ﬂﬁ*@\}ia&a@r A tﬁi“ﬁ%rary block”

char aglo@fih BROdpdsite @ita rAfsféraihabibrab nisditsindPatlibd8e fp @ dredbtérfittet ihdri ned on
the basis of the conmunication type of the connection. 13. A nethod
according to any of the previous clainms, characterized in that the length
of saiqg t [ ' t f [ t%h& X gation
act i vi ey IireRel cBealing 46 N THIRE iRl e, SndecRraBa T Ting 28 R e
pr evi doferneg¢chdmwhetbérdheapacket datd to e trasfertddes dalfamsmtlven on the detern ned
Ie‘rbgth Is transferred as a paraneter, wherein the paraneter has one of a
det'erm ned nunber of alternative values, and each alternative paraneter

val ue dorA esgiosttsccoaliey thedrgr ofi the grevimlus elairhs, tdhard crerdedl infthathtbe tangth @fesaidod.

25 time period is determined on the basis of the required quality of service value of the connection.

12. A method according to any of the previous claims, characterized in that the length of said

15 time period is determined on the basis of the communication type of the connection.

13. A methed according to any of the previous claims, characterized in that the length of said

time period is determined on the basis of a momentary communication activity in the network /or

cell.

20
14. A method according to any of the previous claims, characterized in that the information on
the determined length is transferred as a parameter, wherein the parameter has one of a
determined number of alternative values, and each alternative parameter value corresponds to a
determined value of the length of the time period.

25

15. A method according to claim 14, characterized in that the length of the time period eqguals to

a parameter value multiplied with a predetermined reference time value.

16. A method according to claim 15, characterized in that said reference time value is given to
30  the mobile station in one of the following ways:
- the reference time value is broadcasted in a system information message;

- the reference time value is broadcasted in signalling messages; or




15. A method according to claim 14, characterized in that thgég F@th of the
time period equals to a paraneter value nmultiplied with a preéde nﬁ%d
reference tinme value. 16. A nethod according to claim 15, characterized in
that said reference tinme value is given to 30 the nobile station in one of
the follow ng ways: -the reference tigg val ue is broadcasted in a system

I nformati on nessage; -the reference tinme value is broadcasted in signalling
nmessages; or 2 5 FEB 2005 24 - the tinmer value is a defined constant is

syst emippaakl vahat ik anRfindd conbtaiElk RosledGpetifidationd. 0 any of the previous
clainms, characterized in that the information on the length of the tine
period is transferred during resource allocation for the data transfer. 5

18. A 1vet ResbtiseCaicaidiMg thangty thf pretigus bigints cgal;a@terﬁgaﬁr?%?stzifj‘%rﬂqé}io%w the

information on the |ength of the tinme period is transferre ring the

dat a tthelesgtrof thedimenperincts tangfersaciuiigat resernge alfocetinn for thiedetaltrarsfer.
characterized in that the said information on 10 the length of the tine
period is transferred during a passive period. 20. A nethod according to
any of18 he& matlod angerdirigaioramy of e claitrer 1-1@ chanadtérded: ihéhatdhe inforetafivn omthesends

an initi I for. the ti ri.od. and nefwork determ nes the |length
for thh%IJI i%tﬁﬁgﬁe§%r'°%ﬁ%§n %Erpg%glflngs@?aiapﬁra[nis “value. 15 21. A nethod
according to any of the previous clainms, characterized in that the val ue
for the tjne eriod. is related wi.th uplipk data transfer. 22. A nethod
accor dﬁ’ndl‘ mﬂ’éoﬁifc(‘}?r%frﬁéo ﬁ‘rn}é\# g-\gsc\f\%maﬁ@, characteized in K@t {he sekipfoRatiapane
fam t hRe teng of A H8s paiibd i§ tramdfat@fdung 2 Fie¥é péfogdat a transfer.

20. A method according to any of the previous claims, characterized in that the mobile station
sends an initial value for the time period and a network determines the length for the time period
on a basis of said initial value.

15
21. A method according to any of the previous claims, characterized in that the value for the time

period is related with uplink data transfer.

22. A method according to any of the previous claims, characterized in that the value for the time

20 period is related with downlink data transfer.

23. A telecommunications system for transferring a data flow by creating a connection on a
packet radio service, wherein the data flow comprises at least one active data transfer period, and
the telecommunication system comprises means for maintaining the conrection for a
25  predetermined time after an active data transfer period and means for releasing the connection
after the predetermined time period has passed unless a new active period has started,
characterized in that the telecommunication system further comprises means for determining the
length of said predetermined time period, and means for transferring information on said
determined length from the telecommunication system to a mobile station.
30
24. A mobile station for transferring a data flow by creating a connection on a packet radio service

to a cellular telecommunications system, wherein the data flow comprises at least one active data




23. A tel ecommunications systemfor transferring a data floz @yg: q@@ ng a
connection on a packet radio service, wherein the data flo n@

| east one active data transfer period, and the tel ecomunication system
conprises neans for maintaining the connection far a 25 predeternmned tine
after an active data transfer period and means for releasing the connection
after the predeterm ned tine period ha3 passed unl ess a new active period
has started, characterized in that the tel econmunication system further
oD RSreh B i B LT il o CL Mo BB REHLEARE L fol, |
period, and or transferrl nroF mation  on d eterm ne Ien

from tﬂned&ts*h*awdnhmmaﬁat amactwys:tatanramsfer penibd Iaed sm@nscﬁor reB@sipg thef\cmbcﬁcm

statio tranferrln a dat ow b a co nectlo a
Tl o et Jhe AR Tded R P bediraie L LR, & obur BNEharRA, B BB S
f1 ow annipidteisedain thetaﬂnb rﬁﬂﬁleaeﬂﬁtldnefudaéracor&ﬁlsEEBwe%ﬂgﬁor ieba]nmfgemfopﬁﬂtloocbn and

t he nobil e a rlses e for maintaining the connection for a
pr edet!gHdy Héﬁ“ﬁ?r etﬁ'f ?d QﬁeaEE"?Cl/fzoraH%eéePF%fH@HB'Patnga@”hnd means for

rel easing the connection after the predetermned tinme period has passed
unl ess a new active period has started, characterized in that the nobile
station further conprises neans for receiving information on 5 |ength of
said predetermned tine period fromthe tel ecommunication system




