WO 01/76156 PCT/FI O /00299 Allocation of resources in packet-switched data
transfer The present invention relates to a nethod according to the
preanble of Claim1, a data transfer systemaccording to the preanbl e of
Claim13wo&@/amsd a wirel ess data transfer device accordi neCT/®I01h®EIpr eanbl e
of Caim 18. The term"w reless data transfer systenf is generally used to
mean any data transfer system which enables a wireless data transfer
connec- 10 tion between a wireless data transfer device (M5) and fi xed

parts of Ajleeatiys it revbercdsha pasket@witdedbar] gapsftat a transfer device is
nmoving in the operating region of the system A typical wireless data

transfer systemis the Public Land Mbile Network PLMN. Mbst of the
wi r el ess Theapresendisfentiay setlates thatmeiticd aacomdiegttort’eecﬂreamblegaft hi s
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especi al 4@ sui tabl e for the packet-switched wireless data transfer device
systens bei ng devel oped now. An exanple of these wireless 20 data transfer
device systens used in this specification is the GPRS system (Gener al
Packet RddieoteBer Wicelpsstdatadramsfar siyztem’ois génefaliyhused tantean aay now. |t

I's clear ?@t’trér@ei %ngé%oﬂvv\rﬁ@ﬁ' éHa"lﬂﬁQea Qfﬂﬂil@\ﬁ ddaﬂg fhAsferbdiigss data
transfer device s et-swt ranster 1s applied.
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i n turn, iarespasialibessiiabley fohdhe packet- swﬂched wireless data transfer
device systems being developed now. An example of these wireless
20 data transfer device systems used in this specification is the GPRS
system (General Packet Radio Service), the standardization of which is
under way now. It is clear that the invention can also be applied in
other wireless data transfer device systems in which packet-switched
data transfer is applied.
25
The General Packet Radio Service (GPRS) is a new service being
developed for the GSM wireless data transfer device system. The
operational environment of the GPRS system comprises one or more
subnetwork service areas, which are combined as a GPRS backbone
30 network. The subnetwork comprises several Support Nodes (SN),
examples of which used in this specification are the Serving GPRS
Support Nodes (SGSN), which are connected to the mobile network
(typically via a connection unit to the base station) so that they can
offer packet switched services to the wireless data transfer devices via
35 the base stations (cells). The mobile network offers packet-switched
information transfer between the support node and the wireless data
transfer device. Different subnetworks, in turn, are connected via the



WO 01/ 76156 PCT/ FI O1/ 00299 2 GPRS Gateway Support Nodes (GGSN) to an
external data network, such as a Public Switched Data Network (PSDN). The
GPRS service thus enabl es packet-swi tched transfer of information between
a wre- wess76lat a transfer device and an external data neOmdk/00er eby 5
certain parts of the nobile network forman access network. In order to use
the GPRS services, the wireless data transfer device perforns at first a
GPRS attach, by which it notifies that it is ready for the transm ssion of
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bufferi n\%lrgpeas%kgétaqHSHg@r device, and thus the address of the wireless data
20 transfer device is known in the gateway GPRS support node. When the
attach is performed, a data transfer connection is established with the
wireless data transfer device, the support node and the gateway GPRS
support node, and a protocol (such as (X.25 or IP), a connection
address (e.g. X.121 address), Quality of Service and Network Service
25  Access Point Identifier (NSAPI) are specified for the connection. The
wireless data transfer device activates a packet data connection with
an Activate PDP Context Request, in which the wireless data transfer
device gives the Temporary Logical Link Identity (TLLI), the type of the
packet data connection, the address, the required Quality of Service,
30 the Network Service Access Point Identifier and possibly also the
Access Point Name (APN).

The Quality of Service specifies, for instance, how Packet Data Units
(PDU) are handled during the transfer in the GPRS network. The
35 Qualities of Service defined for connection addresses, for example, are
used to control the order of transmission, buffering (packet queues)
and the rejection of packets in the support node and the gateway



and the rejection of packets in the support node and the gateway WO

01/ 76156 PCTI FI 01/00299 3 GPRS support node especially in situations where
there are packets to be sent in two or nore connections Si rmltaneously

Di f f er enWQUIAFI6i es of service specify different del ays POFFIONEP? anster
of packets between different ends of the connection, different bit rates,
and the nunber of 5 packets rejected may be dlfferent I n connections with
different qualities of service. Fou? different Quali ty of Service classes

h?vg beeGPfFstrgb ddrﬂnbh@ é&%@nawtmmt?aﬂdné Nﬂ$@rec’dh£%$éeiﬁ’es;§m£kdt§ tbhle tQJaI ity
of Servi of fere r to con ili

determ n W{gt He’?’v%%r{ﬁﬁ% gﬁ)@ '%P§ %J'gi@%(%ﬁg bﬁﬂ%re%?r@%&% I n %/he
Logi cal bf lsbr\ﬂbetspﬂCIf(yLdlﬁ)sremUdRIaMSOan the Gamsfer of PRCKRtY hetween dat a
Lranster ditdheffiaht \Mlsqg theeboARbLY ansgﬁﬁe%m gﬁsrﬂ]\eé@@ﬁa tnerrﬂ.‘irﬁgbﬁ%f”“de s

used i n non-ac kbone

net wor k Raekelshelgetpd dPaVJ[SFe gifigread|in iconnestioRs W'Fr&ﬁéf%%ﬁen(t)ﬂ'-ﬁﬂgﬁﬁt s that
bel ong t gf EBRviEONABQE ldﬁﬁereﬁltl@@ént ch"fGSeﬁHGe dassesvhavbebepefatrhed of a

the CrRSTS DGR Arotiamy 30k thEst MartdEisPatiiIhg A FLSERMERS known'
RLC/ MAC offatiabbgaheilhiC tayarrtonhwmnrme«ztmm Control) layer that are needed
between the LLC layer 101 and the wireless data transfer device (not

shown) pondi ngl vy, 103 r ents the o ns of .the known
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The nobi MPdyin the wnreless data transfer device and |n the GPRS support node.
Block 102 represents the operations of the known RLC/MAC (Radio
20 Link Control/Media Access Control) layer that are needed between the
LLC layer 101 and the wireless data transfer device (not shown).
Correspondingly, block 103 represents the operations of the known
BSSGP (Base Station Subsystem GPRS Part) layer that are needed
between the LLC layer 101 and the closest serving GPRS support
25 node (not shown). The interface between the LLC layer 101 and the
RLC/MAC layers is called the RR interface, and the interface between
the LLC layer 101 and the BSSGP layers is called the BSSGP inter-
face.

30 Above the LLC layer 101, there are the known GPRS mobility
management operations 104, the SNDCP operations 105 and the short
message service operations 106, which belong to layer 3 in the layered
structure described here. Each of these blocks has one or more con-
nection points to the LLC layer 101 for connecting to its different parts.

35 The logical link control block 107 has a Logical Link - GPRS Mobility
Management (LLGMM) control connection to block 104. The mobility
management information is routed via the LLGMM connection between



managenent information is routed via the LLGW connecti on between WO

01/ 76156 PCT/FI01/00299 4 the blocks 104 and the first LLE (Logical Link
Entity) block of the LLC I|ayer. The second 109, third 110, fourth 111 and
fifth 11@ddimstakock are connected to bl ock 105 via corr espordi/engs9
connections. These blocks are also called QS 1, QS 2, QS 3 and QS 4
according to the 5 Quality of Service of the packets handl ed by these
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I ntended, for a transte romthe nobile network to the wireless
dat a traf‘%‘f’@?fp%&\ﬁ%lép %%ﬁ%é%ot ed shortly by DL TBF (Downlink TBF) in
t he1Signal ling diagranms of figures 2, 3a and 3b, 30 or fromthe wreless
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LLC layer and the lower layers 102 go through the same multiplexing

20 block 114 and transmission pipe. For the packet data transfer of the

LLC layer 101 in the GPRS system, it is possible to create Temporary

Block Flows (TBF) between the wireless data transfer device and the

mobile network. Such a temporary block flow can be started either by

the wireless data transfer device or the mobile network. These tempo-

25 rary block flows are temporary block flows of the RLC/MAC layer, in

which information of the LLC layer is transferred. A temporary block

flow may be intended for data transfer either from the mobile network

to the wireless data transfer device, which is denoted shortly by DL

TBF (Downlink TBF) in the signalling diagrams of figures 2, 3a and 3b,

30 or from the wireless data transfer device to the mobile network, in
which case it is denoted by UL TBF (Uplink TBF).

Fig. 2 is a signalling diagram of prior art packet data transfer, in which
temporary block flows are used. The block flow is preferably formed by
35 means of a control channel, such as PCCCH or CCCH, by configuring
a packet channel PDTCH. This is represented by block 201 in Fig. 2.
When the temporary block flow has been formed, the transfer of



35 neans of a control channel, such as PCCCH or CCCH, by configuring a
packet channel PDTCH. This is represented by block 201 in Fig. 2. Wen the
tenporary block flow has been fornmed, the transfer of WD 01/ 76156

PCT/ FI 01WO®2086156 5 packets i s started (arrow 202). Each RFETYHEKWEsent by
the mobile network to the wireless data transfer device contains a Final

Bl ock Indicator (FBI). The purpose of this final block indicator is to
informthe wireless data transfer device when the nobile network no | onger
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nmessage. Vi ng eceived this |last packet, the wireless data transfer
devi®e transnits an 20 acknow edgenent nessage (204) to the nobile network
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devi ce dJdatpl tramsfendayice seami sgnd otheha@okaondedgat message. Having
received this last packet, the wireless data transfer device transmits an
20 acknowledgement message (204) to the mobile network in the given
time slot and starts a timer (block 205), such as T3192 in the GPRS
system, for time-out consideration. If the RLC Acknowledged Mode has
been used in the block flow, the wireless data transfer device sends as
acknowledgement the Packet Downlink Ack/Nack message, in which
25  the Final Ack Indicator (FAI) is set to the value true, preferably the logi-
cal mode 1. The value of this final bit notifies the mobile network that
retransmission of packets is not needed (any more), because all pack-
ets have been received. If the RLC Unacknowledged Mode has been
used in the block flow, the wireless data transfer device sends the
30 Packet Control Ack message as the acknowledgement message. The
wireless data transfer device still continues listening to the packet data
transfer channel PDTCH in case the wireless data transfer device
would have to send the acknowledgement message again, until the
time set in the timer T3192 has expired. After this, the wireless data
35 transfer device switches to the idle state.



transfer channel PDTCH in case the wireless data transfer device would
have to send the acknow edgenent nessage again, until the tinme set in the
timer T3192 has expired. After this, the wireless data 35 transfer device
swi t ches MOPHAESSi dl e state. WD 01/76156 PCT/ FI 01/ 00299 6PATYHEP s al so
started in the nobile network, such as T3193 in the GPRS system when the
nobi | e network has received the acknow - edgement nmessage fromthe wrel ess
data transfer device. After the tin8 specified in the tinmer has expired,
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may be as much as several seconds. In practice, an arrangement like
20 the one described above delays the transfer of packets, because the
wireless data transfer device must first wait for the end of the time-out
consideration and switch to the idle mode before a new temporary
block flow can be formed. In addition, establishing the connection
causes extra loading of the control channel. Situations like the one
25  described above arise especially in connection with the signalling proc-
esses, in which the wireless data transfer device must send a reply to a
message sent by the mobile network substantially immediately.

If the mobile network has asked, in connection with the transmission of
30 packets, the wireless data transfer device to send acknowledgement
messages, the wireless data transfer device can inform the mobile
network of the need to send packets in these acknowledgement mes-
sages. However, the mobile network does not always ask for acknowl-
edgements, and so in a situation like this the wireless data transfer
35 device does not have a chance to ask for resources for the transfer of
packets before the acknowledgement after the reception of the last
packet. Because at this stage the temporary block flow has ended and



sages. However, the nobile network does not always ask for acknow -
edgenents, and so in a situation like this the wireless data transfer 35
devi ce does not have a chance to ask for resources for the transfer of
packet s Wef0df’é156 he acknow edgenent after the reception ofPGIHE01/004° packet .
Because at this stage the tenporary bl ock flow has ended and WD 01/ 76156
PCT/FI O1/ 00299 7 no transm ssion tine slot has been reserved for the
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ST e s Mot GanSer SMICh SRn it e TARCHISSLY of BAckFRIIORs s
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i s t ranshoknewladgemast messagsdi Ehe reagen Sof éhlganauft@e rrfﬁfrlﬁﬁ aiC& he LLC
layer anghdiysddiits (o dR-SppPREXRIS layBrgeld.MRformation related to an Inter-

20  net browser, such as information of a home page) are being transmit-
ted in an RLC packet received by the wireless data transfer device in a
block flow, in which case the packet must be moved from the RLC
layer to the LLC layer. In the LLC layer, the LLC frame structure is dis-
mantled and transferred to the TCP/IP layer via the SNDCP layer.

25 From the TCP/IP layer, the information contained by the packet is
transmitted to the application. After this, the application can form a
reply message, for example, to be transmitted further via the mobile
network. Reverse measures are then performed, i.e. the information of
the application layer is transformed via the intermediate layers to

30 information of the LLC layer and further to RLC packets. The time
taken by this whole process may be so long that information about the
need to transmit packets is not received in the RLC layer before the
acknowledgement message of the RLC layer is sent to the mobile net-
work.

35
In the GPRS system, the wireless data transfer device has a time of
13—26 TDMA frames (one frame is ca. 4.615 ms) to send an acknowl-



taken by this whol e process may be so |long that information about the need
to transmt packets is not received in the RLC | ayer before the

acknow edgenent nessage of the RLC layer is sent to the nobile net- work.
35 I n t hWOo@PRESEystem the wirel ess data transfer devi ce BAF1814%2%%e of
13-26 TDVA franes (one franme is ca. 4.615 ns) to send an acknow WO

01/ 76156 PCT/F101/00299 8 edgenent nessage. This tine is influenced by the
value of the RRBP field in the pack@t transmtted by the nobile network.
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from t he neBwoobchp beetorndd.t o a wirel ess term nal device, such as a

wireless data transfer device, a enquiry nessage is transmtted fromthe
nobile net- work to }he wirel ess termnal device, to which en.lgui ry nessage
i
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wi t hout tanel aimebits netoek. tTha itventigavisdeasad ooithaddea thabwhendhgode and
back. Th?aWbaeﬂeﬁ%Oéabﬁgpéekétherarmf@mnaw_Ue°erf:haerrﬁsﬁéﬁéuz%m nhehat is
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terminal device can send a reply and when required, ask for resources
for data transfer from the wireless terminal device to the mobile net-

20 work. If there are packet data units to be sent in the wireless data
transfer device, the formation of a temporary block flow can be started
without the wireless data transfer device switching to the idle mode and
back. The method according to the invention is characterized in what is
set forth in the characterizing part of Claim 1. The data transfer system

25 according to the invention is characterized in what is set forth in the
characterizing part of Claim 13. The wireless data transfer device
according to the invention is characterized in what is set forth in the

characterizing part of Claim 18.

30 The present invention provides considerable advantages as compared
to the prior art methods and systems. With the method according to the
invention, the transfer of packets from the wireless data transfer device
can be started faster than in the prior art solutions. In addition, the
invention can reduce the traffic on the control channel when a tempo-

35 rary block flow is formed, and thus the resources of the mobile network
can be used more efficiently.



30 The present invention provides considerabl e advantages as conpared to
the prior art nethods and systens. Wth the nethod according to the
invention, the transfer of packets fromthe wireless data transfer device
can be swamadsé aster than in the prior art solutions. I 56’&?1(‘5%93 t he

i nvention can reduce the traffic on the control channel when a tenpo 35
rary block flowis fornmed, and thus the resources of the nobile network
can be used nore effici ently WO 01/96156 PCT/ F101/00299 9 In the
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of a packet-sw tched connecti on accordi ng to prior art, Figure 3ais a

schemat i E@;rgn@l | Eﬂgv\gi@ Flap’aﬁfapgrto?fcfﬂsét gll(l shnment of a 10 packet-sw tched
r

connect i omthe wre ess ans er device to the nobile network
accobding to a preferred enbodiment of the invention, Figure 3b is a

;ggﬁg?fs i f{)@brgr%lel_r‘[g’]? %@ﬁéﬂb@‘l r*’r’anlg?g Ltﬁagﬂafml@f My ebtabhégh’fmﬂdat ZOf?arlgnQ?er
device, Figure SCDPQRQ{ §Wﬂgﬁﬁg C@”Qeﬁﬁﬁ %‘%‘P&r{}}@gﬁpmﬁ%f' '%gfthe est abl i shnent of

a packet-switched connection fromthe wreless data transfer 20 device to

the nobi b, Et%”hssg%&{éjrhﬁﬂ RAIRA E‘dnagfsfiﬁ%ff ﬁfé e§f§5h§hﬁ?éﬁt &fathe

i nvention,”+igure 'S asc tic theetabllshrrent

m
of A0 packet - swi t@%bebé\ﬁﬁﬁbﬁjcﬁpr’f hEO} Fﬂ?é’g'ég@é?aé)@t@atr’i@@\%? 25 devi ce
to the nobile net w@meeaqeom nghobiley eletwoet haccomlired etor el preferdédent of t he

can e anphied, - SE Gt AR IR oy St em of the GPRS type. shovn
as a sinpli- fied diagramin Fig. 4 will be used as an exanple in the
{g' lcf‘é“épﬁigﬂ%%i R iPRchbnfathy &fgidiRsg enbgrament @fsifudBionnienition, but it
15 there are no packets to be sent to the mobile network in the
wireless data transfer device,

Figure 3¢ is a schematic signalling diagram of the establishment of a

packet-switched connection from the wireless data transfer

20 device to the mobile network according to another preferred
embodiment of the invention,

Figure 3d is a schematic signalling diagram of the establishment of a

packet-switched connection from the wireless data transfer

25 device to the mobile network according to yet another
preferred embodiment of the invention, and

Figure 4 shows an advantageous system in which the invention can
be applied.
30
A wireless data transfer system of the GPRS type shown as a simpli-
fied diagram in Fig. 4 will be used as an example in the following
description of a preferred embodiment of the invention, but it is clear
that the invention is not limited to this system only, but it can also be
35 applied in other message transmission systems, in which packet-
switched data transmission is used. In a mobile network, which uses
the GPRS system, data transfer between the wireless data transfer



that the invention is not limted to this systemonly, but it can also be
35 applied in other nessage transm ssion systens, in which packet- swtched
data transmission is used. In a nobile network, which uses the GPRS

syst em winbwstseansf er between the wirel ess data transfer PEFBIP8Y 56

PCTI FI O1/ 00299 10 device M5 and the support node SGSN of the nobile
network is pref- erably perforned via the base station BS. The transfer of
packets fromthe nobile network NWtbwards the wire- 5 | ess data transfer

device Miyibb! MBCafbSRESSAshAH ddeSE AON! GtHeOMdendetwdrk issprsisumed ¢ hat

the wireléss ransfer 'device N |h§ in the idle node and that it

|i st ens e@blnperfoamecoviartng Rase $i@lioPHERNel in order to detect nessages
possibly sent to the wireless data transfer device. 10 In order to start
the transfer_of .packets h . TRl rary bl ock
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connect i BWdgnanghthatribjistens & thadkallic BbABRIok HRANNClb QLAGIY tr ansf er
devi ce Mgewid mdssaguy pessibhvesnt thihaswaelesshdatattransfeydaiideng di agram
Correspondingly, Fig. 3b illustrates a situation in which the transm ssion

of packets fromthe wireless data transfer device M5 is not started when
t hel® r anknordsrdo sthrtgheKtsansieo of pesketsl thediroerdurb N @SIARISRING &w has

£ the wiorpBtdryIoeR o is, SRR At Tirbachelite g BRI A the.
, evi C ro e e
support fY@blsBEaptsphA PRArAY: élﬂqisﬁsﬁ%tw'@}bea d@%b??rggﬁ]ﬁirﬁ%t ion. The

wire- | epeCi@Hachannsfk es teviamtrolschaeneprirftehabtyrrespendngdpendiode and
tr anaf or D5 Sl afd bR Auiiecyd e ERTERANGIRL Flquo B nEkiengs thel et e
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20 received from the mobile network NW has ended. In a situation that
there are packets of the LLC layer to be sent to the wireless data
transfer device MS from the mobile network NW, the support node
SGSN starts the establishment of a temporary connection. The wire-
less data transfer device is then preferably in the idle mode and listens
25 to the traffic in the control channel. In order to start data transfer, a
packet data traffic channel PDTCH, where resources are allocated for
the packet-switched connection, is configured (block 301). The mobile
network NW allocates one or more Packet Data Traffic Channels
(PDTCH) for the connection. The number of channels (e.g. time slots)
30 to be allocated depends on, for instance, the settings made by the
operator of the mobile network NW, the Quality of Service reserved for
the connection, the packet connection properties of the receiving wire-
less data transfer device, etc. The mobile network NW sends a Packet
Downlink Assignment message to the wireless data transfer device
35 MS. The assignment message may contain, for instance, the Tempo-
rary Flow Identity (TFl), timing information, on the basis of which the
wireless data transfer device can estimate the starting time of the



| ess data transfer device, etc. The nobile network NWsends a Packet

Downl i nk Assi gnnent nessage to the wirel ess data transfer device 35 MS. The
assi gnment nmessage may contain, for instance, the Tenpo- rary Flow Identity
(TFl), twagigeisef ormation, on the basis of which the w rrdeESsI/Ea%
transfer device can estimate the starting tinme of the WO 01/ 76156

PCT/ FI O1/ 00299 11 transm ssion of data packets, and information about the
time slot or periods in which the packets of the packet connection are

t f d. In order t ' k the w t f
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known as tﬂgu‘glﬁg%%é %@%g?&eﬁﬁggl\?\%rﬁaéﬁe%@ |ﬁ§§ﬁ‘£] g éﬁaﬁ)fe pa I’{é)"tia’lsdat a
traffic dRaffen eporcHtyaiansyanshwhemdhgi irapgaussianaot Packets Ndsvi ce Vs
receioves ergiel) PRGKsituaions enalp adiseawkonf@dgeaple, teesriyelessf datae nobil e

i o ess ttacs AENER.bahnb recd adiie aP SORE TRRe P TaPBOMOME. ot e

packet hawterkeloaseant sensi padkeisc derser sitligtionsigreonot klealt witbria have been
errors | %Br@dg%ﬂ?\t tH f0ation, Het@usebinNeepfitiotRirks IV ikswagsed for the

transm ssion of acknow edgenment nessages, the wreless data transfer
devi ce MSUBn al so use the acknowl edge 25 nent nessages to notify the
nobiflse network NWof the need to trans- mt packets as |ong as the

i or mat 11 20001e Fson Serich, BELLERE FE the PAEIERUAE BEHECERAANEES" ©
transm t tRIATC {8wos0P02)f dheeweirglpss latgetrangipradevice MSdiecivesk
I ndi cat oreddBphckét bEl SatHStarheeRkAbWIEGEMent thBsy@beleif the mobile
network NW has asked for it. By the acknowledgement message, the
20  wireless data transfer device MS can inform the mobile network NW
that the packet has either been received successfully (ACK) or that
there have been errors in the reception (NACK). If the mobile network
NW has asked for the transmission of acknowledgement messages,
the wireless data transfer device MS can also use the acknowledge-
25 ment messages to notify the mobile network NW of the need to trans-
mit packets as long as the temporary block flow DL TBF is activated.

The mobile network NW sets information about the end of the packets

in the last packet to be transmitted (arrow 303), for example by setting
30 the Final Block Indicator (FBI) in the packet header field to the value

true (e.g. the logical mode 1). Then the wireless data transfer device

MS knows that it was the last packet received in this block flow. The

wireless data transfer device sends an acknowledgement message to

the mobile network (arrow 304) and staris another timer, such as
35 T3192 in the GPRS system (block 305).



true (e.g. the logical node 1). Then the wireless data transfer device M5
knows that it was the | ast packet received in this block flow The

wirel ess data transfer device sends an acknow edgenent nessage to

nobi | e wedwoTekse arrow 304) and starts another tiner, sucRCHE 1@%29%3192 in
the GPRS system (bl ock 305). WO 01/76156 PCT/F101/ 00299 12 After the

nobi | e network NWhas received information that the last packet has been
received, in a systemaccording to &2preferred enbodinent of the invention
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to the packet data traffic channels PDTCH |In other case, the wire- |ess
data transfer device replies nornall

i £ h 25
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for a newahsigpaievige Idends &l BACKIT _RESOURCE_REQUEST 307 to the
mobile network NW for establishing a temporary block flow for the
20 transfer of packets, if there are packets in the wireless data transfer
device MS waiting for transmission. In addition, the wireless data
transfer device preferably starts the timer T3168 and continues listen-
ing to the packet data traffic channels PDTCH. In other case, the wire-
less data transfer device MS replies normally with the
25 PACKET_CONTROL_ACKNOWLEDGEMENT message 310 (Fig. 3b).
If the wireless data transfer device MS did send a request for the allo-
cation of packet resources, the mobile network NW detects that the
wireless data transfer device MS has packets to be sent and can start
the allocation of resources for a new temporary block flow.
30
If the wireless data transfer device MS did send a resource allocation
request 307 to the mobile network NW, it is examined whether it has
sufficiently resources available at the moment for the establishment of
a block flow. If there are resources available, the mobile network NW
35 sends a PACKET_UPLINK_ASSIGNMENT message 308 to the wire-
less data transfer device MS. After the configuration measures needed
for establishing a temporary block flow have been performed, the



If the wireless data transfer device MS did send a resource all ocation
request 307 to the nobile network NW it is exam ned whether it has
sufficiently resources available at the nonment for the establishment of a
bl ock flwwoilhkiskhere are resources avail abl e, the nobil e wetmoré020V 35
sends a PACKET_UPLI NK_ASSI GNMVENT nessage 308 to the wire- | ess data
transfer device MS. After the configuration neasures needed for
establishing a tenporary bl ock flow pave been performed, the WO 01/ 76156

PCTI F101/ 00299 3 wre ata transfer n start the transfer
of packet¥dr® %%%e‘i@ﬁaaltra;nﬁ?%égﬁvé?eel l?lat.r)‘clg' 9§1e X%’?? Elﬂfspaﬁlﬁ% ation
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g diagramin

signallin g 3c, the procedure is the follow ng. After the
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yet anoth nven rocedure nmay al so
be the f@BﬂQﬁn'ﬁgﬁ daitg chaemel masmam@t@mageéﬂ%&ma§oR/@q>K%tgeous| y
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i nf ormati_an e |.as acke een recejve ansmtte

packet , Pﬁ@nf Irﬁtglrm&d[ 'ﬂa@’hfg‘ Bg@ﬂ §@? '? Et"ﬁeS%q L%dtteﬁtﬁeb'lag)ﬁdp%ﬁé&w rel ess

dat a t r angs$@urceeailoeation repeiest 3307ociétrequaedes¢b‘mrcﬂufsorthee;m&ra@on

acknow e@gﬁﬂﬁnéﬁ dé“sﬁé\%tlh‘?ﬂg 83 this repeated packet it is also possible
e

to try to set the val ue of RRBP field such that the wireless data
transfer device M5 would have as long a tine as possible for sending the
acknew edigeqegystors srgording Theyeor anbiesr gaéferrteroa@mﬁleodldmtcef itheexpect ed

data tral ééﬂ"o!ﬁt oS TabehBrs Ry BB dhhal OB (PR THE hckers”
to be semohite netwadhisendsedWbradvamiagepuslydbe st datapackat agrini ce can
send a t gfPr ey MAGIIE IndtROPK NP AL GREERRJ RitBAREALEA that the last
packet has been received. In this retransmitted packet, the final bit has
20 been set in the value true, and the wireless data transfer device has
been allocated a resource for sending acknowledgement. In addition, in
this repeated packet it is also possible to try to set the value of the
RRBP field such that the wireless data transfer device MS would have
as long a time as possible for sending the acknowledgement message.
25 The wireless data transfer device is expected to send
acknowledgement to this message. If the RLC layer in the wireless
data transfer device has now received information that there are
packets to be sent to the mobile network, the wireless data transfer
device can send a temporary packet resource allocation request 307,
30 as was described earlier in this specification, by setting a resource
allocation request in the acknowledgement message.

Having received the acknowledgement message, the mobile network
examines whether the resource allocation request has been set in it. If
35 it has not been set, the mobile network may repeat the transmission of
this last packet N times, where N is a value selected in advance. Then
the length of the time given to the wireless data transfer device for



30 as was described earlier in this specification, by setting a resource
all ocation request in the acknow edgenent nessage. Having received the
acknow edgenent nessage, the nobile network exam nes whether the resource

al | ocatlg{rbglggllls%st has been set init. If 35 it has not peppioseé99t he
nobi | e network may repeat the transm ssion of this |ast packet N tines,

where N is a value selected in advance. Then the length of the tine given
to the wirel ess data transfer device for WO 01/76156 PCTI F101/00299 14
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nobi | e net wor tart r 1319 ceiyed the
acknow edb%‘?ﬁ? 99:?8@%‘95%1 ere{ﬁ J[ 5@89%&'5' Wg ghtbr&ﬁ@{?rng’eﬂﬂ% 15 The
pur pose ofviriess data ttrlamswod@vmemtadsethetmmer J 3i®sprefemlyy aggin ianong

ot heggt hi ggﬁﬂggf;’%@;\g\f@ghet Snehii6LiBRsoflaha ACRMBLRN @Néﬁﬁnﬂ\&,esgisg;egm ;t ayt o
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transfer SVlﬂf\‘énCﬁ Hds rhagsvadthe acRREWI@%@anieeﬁl sn;mgﬂk Ifmgn ?tl@e asiselgesent
nmessage omthe nobile network NW before the tinme set
in the ti agFa g‘%&é?@é@(& the wreless data transfer device M
preferably switches to the |dIe node in the known manner. 25 In a system

aCCOﬁé' ”gTh%a%ﬁFcht . bh@farﬁﬁg%bn@%v@fméhﬁoh@aetnheﬁmshbs THlyd g5, net wor k

NW does not r ssa fter the st data
packet tr 8MQIAG Qdher @?}ﬂgghzo RIEVEE Pﬂé V\%(F%Eﬁ\ﬁ/ 8@@13@5@3@" GevigeMasi s of
the type fron ltayingoonwaitdor tmessagesusentroyethe nicbilexetpbe NMWefioner a need
to transfgp,Rackel Sy IbAG & BtndMif &iPSH sBhflons, for example. Then, if the

wireless data transfer device MS does not receive a packet connection

20  assignment message 308, for example, from the mobile network NW
before the time set in the timer T3192 has expired, the wireless data
transfer device MS preferably switches to the idle mode in the known

manner.

25 In a system according to yet another embodiment of the invention, the
mobile network NW does not automatically send a enquiry message
306 after the last data packet transmitted, but the mobile network NW
concludes on the basis of the type of the information to be transferred,
for example, whether a need to transfer packets from the wireless data

30 transfer device MS to the mobile network NW is expected. The situa-
tion like this is for instance when the information to be transferred con-
sists of signalling messages of the mobile network NW and the wire-
less data transfer device MS, to which a reply message is expected
from the wireless data transfer device MS.

35
In a system according to yet another preferred embodiment of the
invention, the wireless data transfer device MS can conclude whether it



30 transfer device M5 to the nobile network NWis expected. The situa- tion
like this is for instance when the information to be transferred con- sists
of signalling nessages of the nobile network NWand the wire- | ess data
transf erwdanizes M5, to which a reply nessage i s expect ed PGWEIPA/QRY wi r el ess
data transfer device M5. 35 In a system according to yet another preferred
enbodi nent of the invention, the wireless data transfer device M5 can
concl ude whether it WO 01/76156 PCT/F101/00299 15 has a need to transmt
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packet s tesnbediments the treabilegiaiwerk NY spads theLnipafressadsd 308e sent
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situations hOS escri abo e._resource a ation request can
be i npl elioferrques\3Q5img siteation sheresthe wielgss gaﬁ%y%ﬁiﬁr g8vige | east the
MS has packets to be transmitted. However if there are no packets to
be sent within the time specified by the time-out information, operation
20 continues preferably in accordance with the prior art. By this arrange-
ment, the use of radio resources can be reduced further when forming

the temporary block flows.

By the arrangement according to the invention, the loading of the
25  common control channels can be reduced, because in situations like
those described above, the resource allocation request can be imple-
mented by using a data channel, which is assigned to at least the
wireless data transfer device in question. Resources are then released
from the control channels to other message transmission.
30
The Relative Reserved Block Period field RRBP mentioned above in
the description of the invention can be advantageously applied in the
GPRS system, for instance, in the following manner. There are now
two bits reserved for the field, and when the present invention is
35 applied, their meaning can be defined according to the following Table
1 in a system used as an example.



w rel ess data transfer device in question. Resources are then rel eased
fromthe control channels to other nessage transm ssion. 30 The Rel ative
Reserved Bl ock Period field RRBP nentioned above in the description of the
! nvent i o L@Ps ge advant ageously applied in the GPRS systg@ribpéozednst ance,

in the follow ng manner. There are now two bits reserved for the field,
and when the present invention is 35 applied, their meaning can be deflned
according to the followng Table 1 ip a system used as an exarrpl e. WO
01/ 76156 RcH+464+66299—16—B6-334 The tH-aRsrrsstor—btock pet ot nserved
for the WBOgBdsSThimtteansmissidire bla@y ipesiool (e 9avBar fast tTepwielesamslata | N+1 mod
2715648 1 N‘,J[“?%:ns%ra%efra”e = N+17or N+18) nod 2715648 1 0 Nunber of
TDVA fra =—(N+21 IW“[ﬁVl”UU 271 T—Numoer TOVA fTame E (N+52
or N+78) fod 0271\$tm®erpA|§' A frgae FKNW@)@QQ@H&% ransfer devifke MS
Locelves|s T8 s SaggmbeRict T D MIRNMrahits =t(Na. 7 N-M Spivitl By osB4@eriod fiel d

: ¢ wiTetess data rranster vVice | urd repl'y pessage
o he mEa LD e T ARV WA =B EdionR eenanoa S B8A ¢ 0 val vee or
Table 3) |firgm hmmvbeeemrrrmmmfrahms(mmgere;»enddwm@Me val fie of the
reply bl %Z\BLF%“OG TTerd _Tntnhis prefrerred enbodl nent, one row of the
[

transm ss lock period field (BO=1, Bl=1) has been reserved for a
situation in 10 which a longer time is reserved for the W|reI ess data

transfer L£6hé Wirelb85 A f(e??jle% ﬁ/Fsagé’cel{/Qst e,vm(f:hTable 1,
t et he Wi T ﬁh s

this nmean el ess ox. 240

( (N+52) nﬁdntaanaabasi)raasrréwﬁna@pﬁbxpem mi NBﬂa)t M\/"?}g& aof time

H)owf rm frﬁﬁsfé?pdrjée/\lnggﬂ‘ﬁs%oJ ggsbﬁd;g r@@mﬁies%b Nfo thle mdgﬂthonbl ock 15
v

can be i Mn@%@d %s 1?@19 ﬁ%iﬁp ﬁem'\éﬁg/e%n(é ‘I?QBF? ?}/\Erlp%?mgsets t he

final bitreception oédbisr Me&Sageofdepmdlagton dhe avaluanef the replyvelbak true and

the val ”eaé{lg)ﬁof elld Fjrﬂ:héeﬁl%fért?gd @rﬂbbﬂﬁ‘ﬂém %ﬂ@%ﬂ'%eoﬁ?h%ﬁsﬁlént he

\é\’: ;gl;tefznbb:fckt ﬁ@l’lﬁgbﬂel@ RBOTdr ;80;51)nﬁas geveén aretsgp\})e% E?onya situation ?XV ' the
10  which a longer time is reserved for the wireless data transfer device for
forming the reply message. In the example of Table 1, this means that
the wireless data transfer device MS has approx. 240 ms ((N+52) mod
2715648) or even approx. 360 ms ((N+78) mod 2715648) of time to
form the reply message. Then the establishment of a temporary block
15  flow from the wireless data transfer device MS to the mobile network

NW can be implemented as follows, for example.

The mobile network NW sets the final bit in the header field of the last
data frame to the value true and the value 3 (BO=1, B1=1) to the

20 transmission block period, if the wireless data transfer device does not
have a temporary block flow in the direction of the mobile network at
the moment. When required, the wireless data transfer device sets in
the reply message the information about the need to establish a tempo-
rary block flow. If, however, such a temporary block flow already exists,

25  the mobile network preferably sets the value 0 (B0=0, B1=0) in the
transmission block period field, whereby the temporary block flow from
the mobile network in the direction of the wireless data transfer device
can be stopped as soon as possible.



the nonent. Wen required, the wreless data transfer device sets in the
reply nessage the informati on about the need to establish a tenpo- rary
bl ock flow. If, however, such a tenporary block flow already exists, 25 the

nobi | e n@b\qm.lgllsgr eferably sets the value 0 (B0=0, B1=0) ipt1vfi61/00299
transm ssSion ock period field, whereby the tenporary block flow from the

nobil e network in the direction of the wireless data transfer device can
be stopped as soon as possible. WO q17/76156 PCT/ FI 01/ 00299 17 One of the
advant ages provi ded by the enbodi nent descri bed above is the fact that a

new enquOng ptdkadsdvasdagesPravideenby fthenembediment Idessabrer ROMG t o t he
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b:c ock fl epite miyhisethepairkless ddtat transfensmvidehasmaote timse & farim tmé or mat i on
of ap appli ' | i t: ' ' kets are transferred
in the kﬁém&kn!aeﬁla%h%@r%F%%Q%ﬁgsgdﬂﬁp% rlﬂ%rﬁ 'gg[eqt%'the | ower | ayers of

the protocol stack to be transferred as packets of the RLC/MAC layer. In

the SubnghaopkckEBPan RN traARRREESRC theriehfsstant BIBER)IdW 9 aliay hee packet s

are divided,, 1| to.the.Quality of

, diff . di
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16, o B5F R e ol B Ak ETouth U disaa e tdrortabi st Lon o

requirenments for
t he qual beytl’_@ﬂSf@éfe\ﬂ @6 Packeseeh theREGMAG f@Y%rntlnpg&%tL&b.negWOﬁﬁe SNDCP
lgl ock tr@@b@d_ nUt@nltPﬁonaé _r&:e/il?rdtbﬁol_SQSNw@chbEmg fieé npack8Pare .
orresponding,t. e. Qual it rvi 0 ; ogi cal Lin
Entity ( E’E‘i "? r%g%'ﬁ%a éeﬁegﬁ@ﬁguékf%gea[sc&@k %{q Bﬁe:%gﬂaﬁﬁégfg%rvi ce
has pr ef eicablrgqbicemeints nepedifiedhfar leaghc packenhk Figner di- shaws)fouayer. 25
They 6001 elaitibBlofTSenide RADELIPWAD VIBRIAbIE ifstlabiesdedndisacol T ayer,
such as paossible retransm ssions of the packets. Below th legchj1 | ayer, in
t he connBBid 6lassoRAE fBHf‘MﬁS%hE'OWGrV@reﬁt%éqgﬁrfjr@n%?pﬂﬁ% %ind t he
nobi | e ngfigankentidreitasirotasi GhficHAC acRagtio whatkkitidrofrrelglirements for

the quality of service have been set for different packets.

20 The SNDCP block transmits the packets via the Service Access Point
(SAP) corresponding to the Quality of Service to the LLC layer. One
Logical Link Entity (LLE) for each packet queue corresponding to a
Quality of Service has preferably been formed in this logical link control
(LLC) layer.

25
The Logical Link Entity performs the operations of the LLC protocol
layer, such as possible retransmissions of the packets. Below the LLC
layer, in the connection point between the wireless data transfer device
and the mobile network, there is a RLC/MAC (Radio Link Control/

30 Medium Access Control) layer in the protocol stack shown in Fig. 1. In
a protocol stack according to the example used here, this is imple-
mented by one RLC block, the tasks of which include for instance
requesting the allocation of resources from the mobile network for all
packets sent to the radio path.

35
In Fig. 1, a data transfer connection has been formed between the LLE
and RLC block via the RR interface, but it is clear that an arrangement



30 Medi um Access Control) layer in the protocol stack shown in Fig. 1. In
a protocol stack according to the exanple used here, this is inple- nented
by one RLC bl ock, the tasks of which include for instance requesting the
al | ocat i wi» @@f76rsesour ces fromthe nobile network for all REIEKEe28%Lnt to
the radio path. 35 In Fig. 1, a data transfer connection has been forned
between the LLE and RLC block via the RRinterface, but it is clear that
an arrangenent WO 01/76156 PCT/FI01/08299 18 consisting of several RLC
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bet ween t bepaiate! metsvarkt elemenisbased e dhe MBchitdciLie ¢fi dead dmamﬂtwor k goes
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ref erences e interface en t base on BTS
and the baBd thepass stafian systam HeS SOROISERG p‘Bﬁ A yptations ba'Ié

and base station controllers BSC via the connection Gb, but there is a
signalling connection Gs between the support node GSN and the
20 mobile switching center MSC. In Figure. 4, the solid lines between
blocks represent data traffic (or the transfer of speech or data in digital
form) and the broken lines represent signalling. Physically, data may
pass transparently via the mobile switching center MSC. The radio
interface between the wireless data transfer device MS and the fixed
25  network goes via the base station BTS and is denoted by the reference
Um. The references Abis and A denote the interface between the base
station BTS and the base station controller BSC, and correspondingly
between the base station controller BSC and the mobile switching
centre MSC, which is a signalling connection. The reference Gn repre-
30 sents the connection between different support nodes of the same
operator. The support nodes are generally divided into Gateway GPRS
Support Nodes (Gateway GSN or GGSN) and Serving GPRS Support
Nodes (Serving GSN or SGSN), as shown in Fig. 4. The GSM system
is of the Time Division Multiple Access (TDMA) type, in which traffic in
35 the radio path takes place by time division in consecutive TDMA
frames, each of which consists of several (eight) time slots. In each
time slot, the information packet is sent as a radio frequency burst of



bet ween the base station controller BSC and the nobile switching centre
MSC, which is a signalling connection. The reference Gh repre 30 sents the
connection between different support nodes of the same operator. The
support Wedég6lse general |y divided into Gateway GPRS SUSP&P4%Yes
(Gateway GSN or GGSN) and Serving GPRS Support Nodes (Serving GSN or
SGSN), as shown in Fig. 4. The GSMS}/stem is of the Time Division Miultiple
Access (TDVA) type, in which traffic Yn 35 the radio path takes pl ace by
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manner.

The present invention is not limited to the above described embodi-

20 ments only, but its details can be modified without departing from the
scope defined by the attached claims. The invention can also be
applied in the Universal Mobile Telecommunication System (UMTS),
for example.



1. A nethod for arranging the transfer of packets between a wreless data
transfer device (M5) and a nobile comrunication net- 5 work (NW, in which
met hod for transferring packets between a wire | ess data transfer device
(MB) andVQ 03¢5 e conmuni cation net- work (NW there are RI/HEP %% morary
packet flows (UL TBF, DL TBF), in which data is transferred in one or nore
packet data traffic chan- nels (PDT either in the first direction from
the nobil e comrunica 10 tion network<fNW to the wireless data transfer
device (MSJaimer in the second direction fromthe wireless data transfer
device (M5) to the nobile communication network, and in which nethod, when
data transfer ends in a packet flow, a notification of the end of the data
transfer 1.s added Aoneleoghdekerrqrgnng the ansieinehpackets briwegM & i zed in

Foast - one TOIGSSPdRI IEENP YMREKNIS) andd fnoblle edihiieatbiartinded. ot
i et on Wl iy WORT Methpe dos A RBE G HATKETS REINEEN RFToand  t hat
i f tEere lase patketransfert kievide VB3 saddt a tmabBéecodwUnE:;(tiMB) rted- 28 sent
to the 7) to
sai d neé“é&gtket@%‘ﬁ BLé 2t P8PSRI ol ARSTBL TBR DIFERL 2°7)

whi ch r esipowbe ade Wransferiateimiong esdnaee Packetdaip tralfig eBapns) sets

o aci as AT CHh IR il thet B BiectR ot e D % s o "
car rﬂgd RN K WBQ&EN% ] éfﬁ%lwiir%lﬁss{%térﬁﬁf‘?% gg\éﬁérﬁ(’{%ed)ﬁ i or nore
control céeoonchaiectibGCOiam GheHwireAex3H)data. transtarhdeviec@i8) g thee d aim 1

or 2, .Ch%gﬁilér CBRTMLAIcARN n%gw‘oh% RIHAC G5 S WP nieﬁﬁg&,“f\ﬁﬁ&ﬁt bty to be
transmtte akes pl'ace according’to a,gro_ocol stack,’ which 1rncl udes at
| east an ratsioRENdSyRra RACKEt MA@ RObUEAOR @lotkershefdhe: fatal ai ms 1,
2 or 3, ?tfﬁ@rﬁ%fe%s Q@Ird@dl ttzmhel @?émt(sglgb @o'b@pﬂrs{nﬁﬁﬁﬁéa,gilﬁ%%;éleﬂiﬁecﬂ}rf ?83?35 200
ness e r e cal 1. on ckel. resqurces,.
v efSa dBahalen dap A e BD clrpRSHHS Jn' SR T vieetiai, hAS SRaed el or | seq
in that deashoageenguligy nhessags (306)nsnlsoekrideart tHesombilescaswnu- as t he
enquiry ngBEsags Astirk (NW) to the wireless data transfer device (MS), and

that if there are packets in the wireless data transfer device (MS) to be

sent to the mobile communication network (NW), a response mes-

20 sage (307) to said message (306) is sent from the wireless data trans-
fer device, to which response message (307) the wireless data transfer

device (MS) sets information about the need to send packets.

2. A method according to Claim 1, characterized in that the

25  formation of temporary block flows is carried out by means of signalling
information  transmitted in one or more control chan-
nels (PCCCH, CCCH, PACCH).

3. A method according to Claim 1 or 2, characterized in that

30 the processing of the information to be transmitied takes place
according to a protocol stack, which includes at least an RLC/MAC
layer.

4. A method according to any one of the claims 1, 2 or 3, char-
35 acterized in that said reply message (307) is a request message for the
allocation of packet resources.



5 6. A method according to any one of the clains 1 to 4, charac- terized in
that the Packet Power Control/Timng Advance nessage is used as the
enquiry nessage (306). 7. A nethod according to any one of the ime 1to
4, char XOONBIfkrjzed in that the Packet Uplink Assi gnrre'ﬁFT%(’é@gJﬁ i s used
as the enquiry nessage (306). 8. A nethod according to any one of the
clains 5, 6 or 7, char- acterized in_that the transm ssion of the enquiry
nessage (306) is 15 repeated, vvhere%ly the followi ng steps are al so

perforned in the ARG ddverdingeloeasy daleaot thensibnsdetd dechartsnits a

cets”i nf SrrRd on tidoanva RabRRBg Y % Pk EaT et lEh ARl B2y 5 Y68 1
message @30aAg erquincriessagen(306¢. nobi l e  conmuni cation network and it is

exam ned whet her said information about the need to transmt packets has
been_set in the reply nessage, and if the ifnf or mat i on abgut the need to

tran8ni t Bpacket s W @3Bed acgordingetor apyranecel te glaimapbt®48. FBRTAG| ock 1 ow
from t hetaized @5 2hdatise tPaciestePodeyi Centrol/Timing ivhace amessagatison net wor k

is started, ,othgrw i I nmessage (306) is transmtted again. 9.
A net hoduéggcﬂ%l eﬁg“&‘?ﬁ%ﬂ%@#@%@u ains 1 to 8, charac- 30 terized in
that the nobile comrunication network is a GPRS packet- sw tched networKk.

10. A nmethod accondignbg &'E@br?i@%@c ahPone 8f tHe dlaifsS td B, chaigh the
4l

wireless data trapsfer VI C as’ at |least an active 35 de and an
"l S0moadsrizsthinanat fhed aakal Pk ASHOHNEat sueStadt s [Segt as TBevi co (v
does not ehauérynaeksage(808k transferred when the WO 01/76156 PCT/ F101/00299
transfer of packets In the first direction is stopped, the wirel ess data
transfer device (M5) is set to the idle node. 11. A nethod according to any
one of tBe clai ms Almathed acoprdingrtacary onedh the: elaimsbe® @hé, ehansf er of

packets ?@?er%étpﬂﬁdthéthﬁwe Wrd e Afssisiat 6f ttrﬁenéﬁquirgﬁemie@gagé@hos?ri@s an
ackqgvvl e

and1Bnat TERGAISH, r BiessBilate (olnLing SercararardraTained; e (-
acknow edgethealt nes-

— the wireless data transfer device transmits a reply mes-
sage (307), to which the wireless data transfer device (MS)
sets information about the need to transmit packets,

20 — said reply message (307) is received in the mobile
communication network and it is examined whether said
information about the need to transmit packets has been set
in the reply message, and if the information about the need
to transmit packets has been set, the formation of a tempo-

25 rary block flow from the wireless data transfer device to the
mobile communication network is started, otherwise said
enquiry message (306) is transmitted again.

9. A method according to any one of the claims 1 to 8, charac-
30 terized in that the mobile communication network is a GPRS packet-
switched network.

10. A method according to any one of the claims 1 to 5, in
which the wireless data transfer device (MS) has at least an active
35 mode and an idle mode, characterized in that if the wireless data
transfer device (MS) does not have packets to be transferred when the



sage (304) at least information about the need to send packets. 10 12. A
nmet hod according to Caim1ll, characterized in that the wreless data
transfer device (MS) also sets in said acknow edgenent sa 04)
i nf or mat WOMEBB6t the tinme of transmission of the enqui r§f 1?%@%’303 (306).
15 13. A data transfer system in which information is arranged to be
transferred in packet form between a_w rel ess data transfer device (M)
and a nobil e comuni cati on network (%RN, and which data transfer system
conpri SGSrémgs of RrackBiS)infitie firstndirectiomds 2oppetictise heiratess dhim wir el ess

datatra comuni cation network (NW in
terrporar3 %gﬁgéyg&ﬁ\@%{%ty}%@ﬁ&bﬁq i which information is arranged
to be transferred in one ore nore packet data traffic channels (PDTCH)

either infhe firsg rﬂgﬂ?&dﬂ'Qéborﬁfrgg’ntbhﬁgoéhbeoﬁ(%ﬁgueléws' qnigejgork (NW
a VI Ce

to the wirel ess dat econ rection
V\@% ptaﬁ[(?fﬁe r\%bﬂs Q‘%ﬁrﬁﬁ cation

51tra er
fr om2 he Ghiarariesicedain that X‘R’!ﬁrbr thgetypagf
net wor k (WNvélesangatantransfdrodesiett (M) i sermisrani aokabwiﬂdgémeahdneé t he bl ock

bl ock 11 e EREDCE Ufe Tgb %’@Pﬂﬁhﬁﬂﬁéﬁgt i vy, BPRCIER BRCC T, Ses
at Ieast vgicelesa rdata SEEsTeRTSViden (MS rasitadn said @@gﬂow@@‘?@@nﬂyﬂ%sage
(306) %g/et @WHéasmmw la%uﬂﬂﬁéwﬁéléd(tweﬁda hbretyl rel ess data

transfer when the transfer of packets in sald first direction
has 1 opped means (CPU) for exam ning whether the wireless data transfer
devi ce (M3%). cont aifdsnethddetscoribg toeBlait 1tlhehavaclezizedninutie® thecat i on

net wor ‘;mgvg% egﬂggtgbt¥aﬁ§@r%éﬁ&§§m$aa@ot é@@%hﬁ@@;%ﬂgg@ﬁgﬁpr i ses at

PCT/ FI O /r0829&g€ ﬁ%oé)allﬂf@ﬁ%ﬁlquy a@@@é dae( 3@@? OBana'ﬁ%@ﬂ%S'Q@ng setting

|nfornnt|é}fqu"a)bmétssh ge @eey. to send packets in said reply nessage (307).
14 dat ransfer System according to Claim13, characterized 5 in that

t he rmati on of tenporary block flows is arranged to be per- formed by
means of 13.gnal | i iy datd drangfepsystemsin mhich iinformeation isparrangeat tool

channel s {PQLHkteHdd inPA¥ddRet form between a wireless data transfer
device (MS) and a mobile communication network (NW), and which

data transfer system comprises means (RF, BTS) for transferring

20  packets between the wireless data transfer device (MS) and the mobile
communication network (NW) in temporary block flows (UL TBF,

DL TBF), in which information is arranged to be transferred in one ore

more packet data traffic channels (PDTCH) either in the first direction

from the mobile communication network (NW) to the wireless data

25  transfer device (MS), or in the second direction from the wireless data
transfer device (MS) to the mobile communication network (NW), and
means for setting information about the end of the block flow in the
packet to be transmitted (302) when data transfer ends in a block flow,
characterized in that the data transfer system also comprises at least

30 means (SGSN, BTS) for sending at least one enquiry message (306)
from the mobile communication network (NW) to the wireless data
transfer device (MS) when the transfer of packets in said first direction

has stopped, means (CPU) for examining whether the wireless data
transfer device (MS) contains packets to be sent to the mobile commu-

35 nication network (NW), whereby the wireless data transfer device (MS)
comprises at least means (CPU) for forming a reply message (307) to



15. A data transfer systemaccording to Caim13 or 14, charac- 10 terized
in that a protocol stack for processing the information to be transmtted
has been formed in the wireless data transfer device (M5) and the nobile
communi cXYQ Bt work (NVY, and that the protocol stack EGEMSIMOES?at | east
an RLC/ MAC | ayer. 15 16. A data transfer system according to any one of the
clainms 13, 14 or 15, characterized in that said reply nessage (307) is a
request message for the allocation oﬁ3packet resources. 17. A method

accor di ngsaid emyuipnenessddee (808),"@nd Intand §CP LP0farheattingeinfaedsation t hat t he

i rel Sé"%@?@“ﬁ?&h%‘%?gﬁéﬁdﬁ%é%?sﬁi’?ﬁgﬂ B e e T anst o systom in

which information is arranged to be transferred in 25 packet form between

a W' rel esggdata trangdigrir bFigf%@% RLOrdingnp C%iﬁpﬁ@“%“hénaédt t""or K

and i ch da a trans stem ses neans
transEferr'l %%a@@e UMHRHGRE Cﬁi@% i 213 @é@?gﬁ vt?% e("I\/IS) and

the) nobi | oreeuTbyi meanenonsigwelling Mfﬁbrmanoheunal;nsmﬂtYe@:cl@cr}hécj lopwaofél TBF, DL
TBF in 0 be transferred in one or nore
packet da%tf@aéftﬁ %@ipﬁgﬁs%&g%ﬁﬁée\t er in the first direction from

the nobile comunica- tion network (NW to the wireless data transfer

devi ce (M% or in tdzﬁa tmaﬁl Sfe‘?ﬁ@c@@r&h@”ﬂot@%lmﬂS'&Wd@ﬁéabfa“Sfer
devi ?tlon ne racierlzed in

AR Y \ﬁ)razsﬁegg?h%ts BRI SIOEOhAGk TaEJTCESEHBY e N IOBTAtORLLS RS | aast
neans ( RRrafsmittext iagi bgem ferrqedrm ines sirgte{s3Aa}a samsferf dewiceh@i8pbi | e

conmuni ¢ 9 nqui ry

ressage (3t R, Ul el URL) 9T it e prarsbelnc
said firsstag r@@ﬁp@‘&ﬁs aklaast eoPBl G/MAG YT ng whet her the wirel ess data
transfer device (I\/B) has packets to be sent to the m)bl le 5 communication

net k ( or m ng SS to said
enaulty iitage. abdiataansler g moncehiid 45 576 Hhet Poieia he need
to send 13, 14 or 15, characterized in that said reply message (307) is a

request message for the allocation of packet resources.

17. A method according to any one of the claims 13 to 16,
20  characterized in that the mobile communication network is a GPRS
packet-switched network.

18. A wireless data transfer device for being used in a data
transfer system, in which information is arranged to be transferred in
25  packet form between a wireless data transfer device (MS) and a mobile
communication network (NW), and which data transfer system com-
prises means (RF, BTS) for transferring packets between the wireless
data transfer device (MS) and the mobile communication network (NW)
in temporary block flows (UL TBF, DL TBF), in which information is
30 arranged to be transferred in one or more packet data traffic chan-
nels (PDTCH) either in the first direction from the mobile communica-
tion network (NW) to the wireless data transfer device (MS), or in the
second direction from the wireless data transfer device (MS) to the
mobile communication network (NW), characterized in that the wireless

35  data transfer device (MS) also comprises at least
— means (RF) for receiving a enquiry message (306) sent
from the mobile communication network (NW), which



packets to said reply nmessage (307). 10 19. A wireless data transfer device
(M5) according to Claim18, characterized in that the wireless data
transfer device (MS) conprises neans (RF) for sending an acknO\éyiz%dgenent
message VOO476156 the nobile communication network (NW HEFPHE?Pr ansfer
of packets has 15 stopped, and nmeans (CPU) for setting in said

acknowl edgenent nessage (304) at least information about the need to send
packets. 20. A wireless data t r ansf e#4 devi ce (Ms) according to Claim 19,

characteri ze]gi i N Ehgiuin/hmedsageaSoalidias beanstent aéter the(tnsfeergfri ses 20
2bou the 1ine of PEFkHEPEs XEuphets i SRR AeLhBBease” Sos)) o
— means (CPU) for examining whether the wireless data

transfer device (MS) has packets to be sent to the mobile
5 communication network (NW),
— means (CPU) for forming a reply message (307) to said
enquiry message, and
— means (CPU) for setting information about the need to send
packets to said reply message (307).
10
19. A wireless data transfer device (MS) according to Claim 18,
characterized in that the wireless data transfer device (MS) comprises
means (RF) for sending an acknowledgement message (304) to the
mobile communication network (NW) when the transfer of packets has
15  stopped, and means (CPU) for setting in said acknowledgement
message (304) at least information about the need to send packets.

20. A wireless data transfer device (MS) according to Claim 19,
characterized in that the wireless data transfer device (MS) comprises

20 means (CPU) for setting in said acknowledgement message (304)
information about the time of transmission of the enquiry
message (306).



