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Internet real time services have gained popularity during the past few years. IP

20 (Internet Protocol) telephony and different streaming applications are already
common in the Internet. Also 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 designed for transferring delay
sensitive real time data, e.g. IP telephony sessions. For this reason, GPRS contains
various technical solutions that do not meet the requirements set by real time traffic.
In the following text, a denomination “delay sensitive data” is used for data flows

30  that should be transterred on real time basis and that may have passive periods
during which the data flow is suspended.

In order to better understand the problems of the prior art solutions and the idea of
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.
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Is first shortly described, and GPRS is then described in d A
Sl *@00002* 2 % FEB 2005 2 Fig. la shows a version of a 2?&@ 2@& ul ar
radio systemwhich is not entirely new conpared to the known GSM system
but which includes both known el ements and conpletely new el enents. The
‘terminals are connected to the radio access network RAN which includes the
base stations and the base station contrdllers. The core 5 network of a
cellular radio system conprises nobile services switching centres (MsQ),
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The lower UMTS radio access network 13 is, e.g. private and owned e.g. by a
company in whose premises said radio access network operates. Typically the cells
of the private radio access network 13 are nano- and/or picocells in which only

20  terminals of the employees of said company can operate. All three radio access net- -
works may have cells of different sizes offering different types of services.
Additionally, cells of all three radio access networks 12, 13 and 14 may overlap
either entirely or in part. The bit rate used at a given moment of time depends,
among other things, on the radio path conditions, characteristics of the services

25  used, regional overall capacity of the cellular system and the capacity needs of other
users. The new types of radio access networks mentioned above are called generic
radio access networks (GRAN). Such a network can co-operate with different types
of fixed core networks CN and especially with the GPRS network of the GSM
system. The generic radio access network (GRAN) can be defined as a set of base

30 stations (BS) and radio network controllers (RNC) that are capable of com-
municating with each other using 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
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the SGSN creates a mobility management context (MM context). Also the

authentication of the user is carried out by the SGSN in the GPRS attachment

procedure. In order to send and receive GPRS data, the MS shall activate the packet

data address wanted to be used, by requesting a PDP activation procedure (Packet

Data Protocol). This operation makes the mobile station known in the corresponding

25 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

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
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PDCP are the layers L1 and L2 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 drawing).

The mobile station MS must include a higher-level control protocol 212 and a
protocol 213 for serving higher-level applications, of which the former
communicates with the RRC layer 206 in order to realise control functions

25  connected to data transmission connections, and the latter communicates directly
with the PDCP layer 204 in order to transmit such data that directly serves the user
(for instance digitally encoded speech). In a mobile station of the GSM system, the
blocks 212 and 213 are included in the above mentioned MM layer.

In GPRS, a Temporary Block Flow (TBF) is created for transferring data packets on
30  a packet data channel. The TBF is a physical connection used by the two Radio
Resource (RR) peer entities to support the unidirectional transfer of higher layer
(e.g. LLC or PDCP) Packet Data Units (PDU) on packet data physical channels. The
TBF is normally always released when there is no data to be transmitted. This is a
problem in voice services because there are silent periods in between active periods.
35 During these silent or "passive” periods no data is transferred and the TBF is thus
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bits
1110987654321 | Packet Channel Access
O mmmmm pprrr One Phase Access Request
100nnnpprrr Short Access Request
110000pprrr Two Phase Access Request
110001rrrrr PageResponse
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 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).
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rMeasurement Report Al.l othersReserved An 11 bit PACKET CHANNEL REQUEST
nmessage indicating one phase access 20 lgas a field of 5 bits describing
the nultislot class of the nobile station, a field of two bits indicating

request ed f r1hi rand r e
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i ndi cating one phasegaa@sds3 has a f| Pheke®Channbl Agcdd@scribing fhe nultislot
class of the nobil e sSTation anda f g random
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5  An 8 bit Packet Channel Request message indicating one phase access has a field of
5 bits describing the multislot class of the mobile station and a field of two bits
describing random reference. The information about the allocated radio resources is
sent to the Mobile 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 TBF
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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cannot be created without downlink packets. Thus it is possible that, when the

mobile station then would receive a downlink packet, the network is unable to
20  assignradio resources for the transfer of the packet.

Downlink radio resource allocation is currently specified as follows: When the
network receives data for a mobile station which has no assigned radio resources
and whose cell location is known, the network assigns radio resources on one or
several packet data channels by transmitting a PACKET DOWNLINK
25  ASSIGNMENT message to the mobile station. When the mobile station receives the

assignment message, it starts listening allocated 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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procedures are initiated.
In uplink radio resource deallocation, 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 deallocation is currently specified as follows: Every
downlink RLC data block includes a Final Block Indicator (FBY) field in the RLC
header. The specification [1] defines that the network indicates to the mobile station

30  the release of the downlink TBF by setting the FBI field to ‘1°. The network sets the
FBI field to ‘1’ when it has no more RLC data blocks to send to the mobile station.
After receiving RLC data block with FBI field set to ‘1’ the mobile station shall
acknowledge to the network that it has received the FBI information. When the
network receives the acknowledgement message, the TBF is released.
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such as spe
Isoervme level. If more than one users are allocated to the same packet data channel it.

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

25  support this need. Therefore only one user of delay sensitive data transfer can be

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

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

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

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

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

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



15 Docunent [2] shows a sol ution for reducing the di sadvdhbaBER 2005t he
.prior art. This solution is based on a nethod to keep the TBF on al so
during idle periods when the transmission buffer is enpty if the last RLC
-block has not been transmtted. The TBF is released only if a "release
TBF" signaling nessage is received or ifjqthe idle (inactive) period |asts
over a determned threshold period. This way many ofbthe 20 ugneﬁgssary
TBF setups,can be avoi ded and system ef ncy can _be_inprove wever
Wt o hi o ChERRL 3nd L6 sON Ula proedyEs resuis b RIEILs EBRRE 120 St depranstene
"t hreshol dinddowatifoughpunot be very long, because this woul d cause the use
of the communication capaC|ty to be inefficient, espeC|aIIy I n situations

f high cat Mhen TBF IS nma vvor k resources uch
2s 1 erpor 2??%@* LBt BF s dfVERicY o pinRs T Betiod 438 sl S3RNEATR Do
connect i o®f: e solutions ée the pabsan’ttpnob]emcﬂspc@huy,l it & an ebfeot ©f shisdfvention

pol I'i ng) f@r Irolg;fdelvgs B ‘[ﬁ»%&ﬂr Iqhgm Qft Q&mc{e i cﬂgﬁ{)&ﬂé&lata For

this reason, TBFs shou ecessarl
But in cadBPblgat 1St WQ&‘W’B?@“W@ ﬁomlngn lq@@kﬁqtstha:sdmmamhysfocal resosves s /

30 ackno%&dg&nmetefflbﬁnu@%gr@p@é{%gn nll@iplBhseryv | | becone rel eased during
the waiting period. For exanple all TCP based applications, such as

| nt t b t he excha e with three-way_ handshake
where & he TSR e 85 8nb0h e ?gi@ieﬂi BY ROV ngraepm@urpes@ayawn thesuch
cases TBFphysisalteqmneation of lagaekdt meliasatvide; ié.00 ’rI]‘BéEllma d It Sfﬁhmow atTﬁlfso

t r chan
or oouui o s eleR PpadiVd fhandeP pbtfy BRvect e A0 Stfifnard Beciauishiek
t hr oughputthe Prqc§dtlfm§uﬁﬁoﬁbj édlay ofenshive itraffint imhilet uuhzmg dadi® medduecksand

an arrang@ménﬂy‘nat offers solutions to the prior art problens. _
Especially, it i's an object of this invention 5 to provide a solution, in

. \ ! . ; . |
Foqui r e ST e or herreert iphen e Tt hier bt ohd offbhiasive mesiid b datgan
still be tRhsmission y psdtetehined wewes petibd i waritedansil tﬁ@@oﬁhé(ﬁfdrﬁls%lésalﬁgc}i
connest | oaRd fc, *&'%“ﬁ’fﬂwﬁ%ﬁﬁ@%ﬁ#@@?@ﬂﬂﬂ@@f{e?ﬁo%%ﬁoﬁayﬁaﬁﬁ Hiehfrtebet fiancral so
10 when t Kakugs ik ISapp@&xblev@) coninel bowplmgotheb@BER énkepieontirirgy ﬁlatp@mcﬁnd

t he net wopkfore HETBFAS %’féﬁ%c? "If?i&%flg S ¥ tfROPLAiLY Fs bfe?érfabfy WehSined in

utilizing,radio reso
Itne network, and the length of the t1me period can be informed to the mobile station

by the network on a dedicated or on a broadcast channel.

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

successive active periods, and still efficient use of communication capacity can be
25 achieved.

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

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

In order to minimize the amount of data that must be transferred over the radio it is
preferable to create a number defined timer values. These values can be related to a
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It is characteristic to a method according to the invention for transferring a data flow
by creating a connection on a packet radio service of a telecommunication system,
said connection constituting 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
connection 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 predetermined time period is determined by
the telecornmunication 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.
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period, aht- % he HBMtIaEesqratoceh leveipof 8 prionertellfihar corimamicaiios dystem,
connection for a 5 predetermned tine after an active data transfer period
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characteristic nmegns
predetermned tine period fromthe tel econmmuni cati on system
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 thé 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



_Preferred enbodi nents of the invention are been presented é&&%ﬂgent
clainms. 10 In the following the invention is described iR

means of the attached drawings in which Fig. 1 a illustrates a prior art

.cellular communications system Fig. Ib illustrates an architecture of

general packet radio service (GPRS), Fig. 2 illustrates protocol |evels of

a prior art cellular conmunications systilgm 15 Fig. 3 illustrates a flow
diagram for the transm ssion of the uplink RLC blocks wherein the tiner
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300. In t%@/&%gawt according to the present invention the tiner vaI ue
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upl i nk TB? &éh Packet Channel Request (and Packet Resource Request)
nessages, B e mobilestationtransferst thawmplisg dasa, 308, Adoays svhenctiees
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14 Packet ,Upl i nk t S 306. | n case e tiner

rel ease I GWIQE F‘ﬁ@rq‘l ﬁ“gﬁ"qréﬂﬁ%rewl rﬁF’é?éR%t Tyugil2nityasay deperd on
message ct walng The tiner value Tx. The network determnes the , val ue of
Tx based on paraneters which are received fromthe nobi | e station and/ or

trar e oDurindha RRCPTRCAAE Wil BHE Mol Chddalisibh B @ ey
val ue it JQfilssitation bygwllingéin axdendoHindiguiawhethen the/miopiledeatiomhaedataao
timerjyal ﬁ%nérﬂﬁeﬁﬁa%“ﬂieym%ﬁ@‘é ddnt ﬁ'ﬁnes'n%%ﬁ&{%t g?@ the {285 of0 rd s?% ’3@8“{?& ik

network | oad etc. In ase Zton transt

data, 3083n RR&%“%EHHPﬁlggatﬁdrm%ﬁOﬁe@Bm therM gets1 @, sendingnpesinission

station stnadtlmst bemeihirg 101 séndXpistopg thd Mnéetand 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
a Packet Downlink Assignment message. The following table shows an example of

information elements in a Packet Downlink Assignment message with added TBF
timer value;

25  <Packet Downlink Assignment message content > ::=
<PAGE_MODKE : bit (2) >
{0]1<PERSISTENCE_LEVEL : bit (4) > * 4 }
{{ 0 < Global TFI : < Global TFIIE > >
| 10 < 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 IE > >



to Tx, and the network starts another timer with value Ty, Zﬂquqrgp@y
“depend on the value Tx. During the tinmeTy the network will regu !

al l ocate transm ssion pernission to the nobile station by polling in order
-to find out whether the nobile station has data to 15 transmt. In case the
nobil e station transmits data, 330, the.npetwork resets its tinmer and
continues nornmal data transfer, 308. V\he1 the M5 gets a sending perm ssion
and has sonething to send it stops the timer and continues the data
transfer normal [Y.OlF<®9sbif(@me timers Tx or Ty expires the TBF is

eleased. S22 If mbile 8P PWIRAOTRE MOBE biEg)L hen |1 gels o
b ock I Pt o Gase nel t b PR MONIES BitgE> o 1 eset - 1 -t e pr ocedur o of
Figure 3 the tinmerd{\dllueFraguenty Pfﬁmiﬂettgg,- ;t@ﬁe@mdg@fméﬁgﬁgg\g m% Pe gf I:jacket
Cniormat i on el enen&l T 5 DRI R AS R e Batdage w th added Ter
tinmer value: 25 < {Fatiet Pb)wmlﬂonkrotsl!nﬁglm}mk :@?&ﬁg&@gﬂ%]ip@mzeteﬁ [{1>3 {>> }<
Gobal TR ¢ < & 45 aPE SRR TE L Sl P Mygto Dgscrigiion g > 4§
Message escape { < < Myssurement (Mapping < <Yieasvremeent Mapipig ytruet x > }
o vance | SOMI [0 P Mgl L CATLY L 0T L ) So0s a5 o<
(ol BN s S BT bk B bkeleas vatey 1> < PRMODE : bit (1) >} {
e TSI, TS s Sres n Syrn {01
2 Power Cont ol PariOURHTE MeEAstRMERT bR Fi Bg) 1 e - < Starti ng
Frame Nunber Descri pt i{ & li<Paeket Extended Timing Advance : bit (2)> }
< TIMESLOT_QUAL_REP : bit (1) > }
15 { 0| 1 <BEP_PERIOD?2 : bit(4) > }}
{0]1 < COMPACT reduced MA : < COMPACT reduced MA IE >> }
< padding bits > }}
! < Non-distribution part error : bit (*) = <no string > > }
! < Message escape : 1 bit (*) = <no string> > }
20 !' < Address information part error : bit (¥) = < no string > > }
! < 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].

25  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 Ss

10 20s

11 60s




{ 0 11 < Measurenent Mapping : < Measurenent Mapping struc‘25>F§B}2uﬂ{5 nul |~
"0 bit** = <no string> 10 { 0 1 <Timer TBF Rel ease value > } { < EGPRS
W ndow Size : < EGPRS Wndow Size | >> < LINK QUALI TY_MEASUREMENT MODE : :
.bit (2) >} { 0 11 <Packet Extended Tim ng Advance : bit (2)>} <
TIMESLOT QUAL REP : bit (1) >} 15 { 0 1 < BEP PERIOD2 : bit(4) >} } { ;);
>

1 < COWPACT reduced MA : < COVWACT reduq%d MA IE >>} < padding bits

< Non- distributlon part error : bit (* ) <no string > >} < Message

escape : g ddress. i.nformation part error
bit () « Syl Goutd als3” e orkpted wish S amuitilih that tafers B oertaino
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1020s 116@6ntRobmEédagdd0S 16 The timer vaI ue coul d al so be presented W|th a
mul tiplier that refers to certain reference value, for exanple 500ns.

fothe r of iR Adbael iy GhenBh bt Sincorstple & e slessitos b rﬁéﬁﬁgfa A
two bit nﬂiﬁgdof:k efromweu Imlotride rsmt'nnndotthet hetwaonker4Gal ubs this5embodiaéntns,
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messages 8ystem 1nformat10n 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 method it stores the received timer values Tx1, Tx2,..., 444. If
there are several timer values for different data types, all or part of the timer values
15 are stored. When the mobile station requests an uplink TBF, 445, the network
allocates resources and notifies the mobile station with Assignment messages, 446.
The uplink TBF continues, 448-470 as described above in Figure 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.

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 includes information indicating
that delay sensitive data is to be transferred or;



control nessages. Figure 4 illustrates a flow di agram of 21_50FEBr20{]5arrpl e of
" the steps for transmtting a RLC block froma nobile station to the
network, 400. In this enmbodiment 10 according to the present invention the
.timer value is sent to the nobile station in the systeminformation
procedure. The network first determ nes e tiner values, 442, and the
nobi |l e station reads systeminfornati on nessages and in case it supports
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riority Feseueresmatéhatenoment;d is i ncluded in the radio resource request
ﬁessagey such as a PACKET CHANNEL REQJEST or a PACKET RESOURCE REQUEST

nessage, tTak mﬁ)rﬁ{aﬁaﬁfﬂda&(ﬂre@hrh&ev gatio_n to the network and the
field identifies unanbiguously that ay sensitive data is to be

transferr hat radi o resources that

are requi ?\3 éh? r[gtﬁgﬁl&éé ?AéﬁE&h&IW tRJEQCSU]Q‘:g’[I message 1s only 11 or 8 bits,
it may be difficult to mclude the above parameters into the message. Therefore it
may be preferable to use two phase access when requesting radio resources for delay.
sensitive data transfer, if a more accurate description of the requested radio

20 resources is necessary.

Although the above embodiments concerned uplink TBF transmission a
corresponding 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 station 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.



. sensitive data transfer, the radio request information nzébijﬁo I ncl ude the
follow ng additional paraneters that specify nore accur f tmm5required
resources; - The nunmber of required packet data channels; - The information
-on whether the communication is unidirectional or bidirectional. 10 This

makes the network able to determ ne whether the nobile station requires
al so downlink resources. By reserving downlink resources sinultaneously
with the wuplink radio resources it is p ible to avoid a situation where
the nmobile station would receive downlink data but the network is unable
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from t hé>SCSRANFESIAt? PRssIVElsHenthperiadk thesuaivorkassigns @ trassmit premissiondo a
accur atel y: second connection in frame 504. During the passive period, frames 504-512, the
network also periodically assigns sending permissions to the mobile station of the
first connection for a channel request, frame 508. As the active period starts again,
frames 514, 516, the permission for an uplink data transfer may be given back to the
20 first connection. If the second connection is transferring delay sensitive data as well,
then one of the connections may be reallocated to another packet data channel at the
beginning or at the end of the passive period.

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

25 one of them starts transmitting. Alternatively they may wait for an uplink
transmission permit on the same packet data channel. In practice the reallocation
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 sensitive data for a mobile station, the network
reserves as much downlink packet data channel capacity to the mobile station as is
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5 FEB 200bateodowsalmly assignmenst Whan the aqiworksrechives tdeday sensitike hiasa five a

needed r esbile Gtatidndiil abéLnot immediately reallocate the other mobile stations residing
20 on the same packet data channel. Only when the network receives delay sensitive

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

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

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

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

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

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

When the network has temporarily no delay sensitive data to be transmitted, it
preserves the temporary block flow and does not set the FBI field to value 1" after
transmitting the the last buffered RLC data block. The mobile station controls the
35  termination of the downlink TBF with a timer or the network may contain a logical
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channel . This may be 30 acconplished by giving the sane or a higher
priority Hbthengansissioncpfsa signal.dhe controhnaiterontrakp theesighal mogessing bipck

messages 983 Globeidihg oMY Ypk! OF KidnhPVBlockNeR) HIARBP AL BBSBAIROI 3pk! Y

no del ay s%n Itive . data to Qe tr -sﬂte , Lt preserves the npor r(%
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processing and transmission blocks are also controlled by the control unit.
Especially the control unit includes the timer function(s) and controls the
transmission of blocks in such a way TBFs are maintained/released according to the
present invention. Also the channel selection is controlled by the control unit in such

25  a way that the assigned packet data channel is used.

In general, the processing of information in a telecommunication device takes place
in an arrangement of processing capacity in the form of microprocessor(s) and
memory in the form of memory circuits. Such arrangements are known as such from
the technology of mobile stations and fixed network elements. To convert a known
30 telecommunication device into a telecommunication device according to the
invention it is necessary to store into the memory means a set of machine-readable
instructions that instruct the microprocessor(s) to perform the operations described
above. Composing and storing into memory of such instructions involves known
technology which, when combined with the teachings of this patent application, is
35  within the capabilities of a person skilled in the art. On the network side, the
features according to the invention can be implemented e.g. in the Packet Control
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. ~deternine, when the TBF is to be released. Figure 10 shows a bl ock di agram

of a nobile station 100 according to the invention. The nobile station
.conprises an antenna 101 for receiving radio frequency signals 5 from base
stations. The received RF signal is led vl\nth the switch 102 to the RF
receiver 111, in which the RF signal is“"anplified and converted digital.
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si gnal proc SSi ﬁéﬁ cco
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transnitt eomhwmtsticar & st&ﬁﬁﬁﬁtﬁ;?édl@etﬂ@ta%ﬁﬂfjer data in block 122. The bursts
are further nodul ated and arrpll ied in block 123. The 20 RF signal is led
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a tel ecom&r@mhgglt? e?/rls’cocef ‘E‘g%"fg&t egflf’@ﬂfvﬁ%e gﬁvﬁt}é‘ﬁteﬁ‘aﬁm?ffsuw E5Wayst o
store int®f rags ﬁ@?ﬁﬁ‘}leﬂa&ﬁm@@e@an&e appdiedne- r eadabl e instructions that

i nstruct the mcroprocessor(s) to performthe operations descri bed

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

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

Cited documents:

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

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

i npl emented e.g. in the Packet Contr 2 5 FEB 2005 21 Unit PCU t hat
assigns e.g. uplink and downlink sendi'ng perm ssions for nobile stations.
The packet control unit may be located e.g. in the Base Tranceiver Station
BTS, GrffisStation Controller BSC or Serving GPRS Support Node SGSN. Above,
an exanpl ary enbodi nent of the solution according to the invention has 5
been descri bed. The principle according to the invention can naturally be
nodi f§ ed i+ A ; j : i npl e,
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speci a the use of the | or conpar abl e control channel w
enab|%‘/~°’[ 31intaimation, An &P'C@%?m?'ﬂ?cgﬁmm Sniraistesisy fromethe telpsoramepieatipg of
Wet hestd®r £mbbilecstatignnt | y an active period or not. Also transferred the
timer paraneters of the nmessage field were given as exanpl es; many ot her
ways of transferring the information can be applied: The invention is not
I N any Way nefid’ ddebRfhgl 8 didifNP! EHard8riaRERCHa08di@ iniGilatibh iﬁﬂgné?grredzgn a
applied in a packet radi o service ere any aata ﬂ ows W th passive and
act i veéedigaied signallingehamnahsf erred. One exanple is TCP based applications e.g.
| MAP or SMIP based e-nmail downl oadi ng where during the session many short
packets are sent due to session setup and control purposes. Cted
didcun®nt A methddldccBidiniat tal claiml 2, udharadtetizabimthat s=id irdorsnagips tie trafdirastoR 4) |
Generlgzg Pgé%gt/\s | (rj\i Qt Sgrvi ce (GPRS); Mobile Station (MS) - Base Station
Systemc(kﬁ i'Ne rface “Radfo  Link Control/ Medi um Access Contr ol
(RLC/ MAC) protocol (GSM 04.60 version 6.1.0); European Tel ecomruni cations
St and‘?’r di r%gtﬁgcli talcjzéo(?'ding 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



. [2] Finnish patent application FI 982577 which corresponds? OFEJg m&ent
application 09/447988 and European patent application 99308864 5 FEB
2005 22 Clains 1. A nethod for transferring a data flow by creating a
- connection on a packet radio service of a teleconmunication system said
connection constituting a packet datazchannel wherein the data 5 fl ow
conprises at | east one active data transfer period, and after an active
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Dat a Mmgherepposteslaagansier difeatiet rodaiatadeddit tegpst for alpeedetekmirelddinect eri zed in
that said information is transferred on a broadcast channel. 20 5. A
nmet hod according to claim4, characterized in that said information is
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claim], chara ized ip that the radio service isgs met ho
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passive data transfer period follows an active data transfer period, the
network all ocates a nunber of transmit perm ssions that can be all ocated
t o ot hbr A BRed acseraingde any ehihegreyipes plaimee characterized in dhat trxpleggthof gaidhod
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same packet data channel is allocated for nore than one connection of
del ay sensitive data, all such 2 5 FEB 2005 23 connections having a passive
perio n t od,
B S ec ot oetB hofrling 3 o6 BERE! oG QRAR chire BBl 1 ok WAL RRE orfsld,
mk§ hotima pedodlismigtarmined ndiie basis pfrtbe causuonicationstype bidthe comrectied | n t hat when
rel easing a

13. A method 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 equals 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



.5 terrporary block flowin a first direction (uplink/downli n1350FE %ﬂv&t
"data transfer, a tenporary block flowin the opposite data transfe
direction is maintained at |east for a predeterm ned tine. 10. A method

. according to any of the previous clains, characterized in that the network
is infornmed on whether the packet deida to be transferred is del ay
sensitive. 10 11. A net hod accor di ng to any of the previous clains,
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reference tine va met hod according to claim 15, characterized in
t Hat theilehgtiedthe tive nerm@lwteans&rneg dyring:a pagsiveggeriole nobil e station in one of
the follow ng ways: - the reference time value is broadcasted in a system
informati on nessage; - the reference tine value is broadcasted in

si gnapd.i Agmethed aage@'dingno 2n} of-tH8 ;ﬂ‘éﬂﬁusZélaimst khatacterized anh that the @obitenstatiomt
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t he t bAe peiid FdaidSintislamatieer red during resource allocation for the data
transfer. 5 18. A nethod according to any of the clains 1-16, characterized
inthat the information on the length of the tinme period is transferred

dur i NGt AendlRdPadcorifty Blany bPthedréldUathims CéladadiBrizdd iafthyat @le Y& fol kel - 16,
characterized in that the said information on 10 the length of the tine

per i ogefiosl is Fejated éﬂthé'ﬂl"ﬁiﬁqtﬁlga'é‘?f?fasm ve peri od.

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 connection 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




. 20. A nethod according to any of the previous clainms, char ao%gr Fﬁgd%ﬂﬂs t hat
the nobile station sends an initial value for the tine peri a
network deternmines the length for the tinme period on a basis of said
-initial value. 15 21. A nethod according to any of the previous clains,
characterized in that the value for tEg time periodis related with uplink
data transfer. 22. A nethod accordi ng“to any of the previous clains,
characterized in that the value for the time 20 period is related with
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| ength of said predetermned tine period, and neans for transferring
information on said determned ength fromthe tel econmuni cation systemto
a nobile station. 30 24. A nobile station for transferring a data fl ow by
creating a connection on a packet radio service to a cellular

t el econmuni cations system wherein the data flow conprises at |east one
active data 2 5 FEB 2005 25 transfer period, and the nobile station

conpri ses neans for maintaining the connection for a predetermned tine
after an active data transfer period and neans for rel easing the connection
after the predetermned tinme period has passed -unless a new active period
has started, characterized in that the nobile station further conprises
means for receiving information on 5 length of said predetermned tine
period fromthe tel econmuni cati on system



