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reliability I'n packet-sw tched data transmssion is ensured by an RLC 35
sequence il torbe HeeRIndhe£5eM. (Radi o Link Control) of the packet data
[0003] In packet-switched data transmission, a reliable, i.e.

20 acknowledged, transmission or an unreliable, i.e. unacknowledged,
transmission can be used. In the reliable data transmission, the recipient
transmits an acknowledgement of the received data packets PDU (Protocol
Data Unit) to the transmitter, and the transmitter can transmit the lost or the
faulty data packets anew. In the GPRS system, the sub-protocol LLC (Logical

25 Link Control) of the GPRS is responsible for the reliability and
acknowledgement of data packet transmission. In an inter-SGSN (Serving
GPRS Support Node) handover in the GPRS system, data transmission
reliability is ensured by means of a convergence protocol SNDCP (Sub-
Network Dependent Convergence Protocol) above the LLC protocol. An 8-bit

30 N-PDU number (Network PDU) is associated with data packets, and on the
basis of this number the data packets transmitted to the recipient can be
checked.

[0004] In the UMTS according to the current specifications,
reliability in packet-switched data transmission is ensured by an RLC

35 sequence number of the RLC layer (Radio Link Control) of the packet data
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the UMIS corresponds to the LLC |layer of the GPRS. In the UMS,
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are ignor es(jlgﬁlpcanqeblts rthse \%Iué %‘? tr%DgBdDFDHDU number. As the handover has

been started, the data packets PDU are placed to a buffer to wait until the

responsibility for the connection has been transferred to the serving node

SGSN of another system, and the transmitted data packets can be deleted

25  from the buffer whenever an acknowledgement of the received data packets is
obtained from the recipient.

[0006] A problem in the above arrangement is the creation of N-

PDU numbers from PDCP-PDU numbers. Due to a delay in the system, the

buffer may contain a large number of data packets PDCP-PDU. The data

30 packet number space that can be used for numbering data packets PDCP-

PDU in the UMTS is bigger (16 bits) than the data packet number space (8

bits) used for N-PDU numbering in the GPRS system. If the number of the

buffered data packets PDCP-PDU exceeds the number that can be expressed

with eight bits, two or more data packets may have the same N-PDU number,

35 as eight most significant bits are ignored in the 16 bits of the PDCP-PDU

numbers. Thus, the recipient can no longer unambiguously define the original



nunbers. Thus, the recipient can no | onger unanbi guously define the
original WO 01/78286 PCT/F101/00342 3 PDCP-PDU nunber on the basis of the
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unacknowledged data packet can be converted unambiguously to an 8-bit N-
PDU number.

20 [0009] The method and system of the invention provide the
advantage that a reliable data transmission can be ensured in the handover
from the UMTS to the GPRS system. A further advantage is that the data
packets to be acknowledged and deleted from the buffer can be defined
unambiguously. Still another advantage is that according to embodiments of

25 the invention, 16-bit PDCP-PDU numbers can be utilized most of the time in a
normal UMTS data transmission, and 8-bit PDCP-PDU numbers are only
provided for use in the handover.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In the following the invention will be described in greater
30 detail in connection with the preferred embodiments, with reference to the
attached drawings, in which
[0011] Figure 1 shows a block diagram of the structure of the
GSM/GPRS system;
[0012] Figure 2 shows a block diagram of the structure of the
35 UMTS;



35 UMIS; WD 01/ 78286 PCT/F101/00342 4 [0013] Figures 3a and 3b show

prot ocol stacks of GPRS and UMIS user data connections; [0014] Figure 4
shows a signalling diagramof a prior art handover process fromthe UMIS
to the GeRG/78stem 5 [0015] Figure 5 shows a signal | i ndCATFroa2of
reliable data transm ssion and data packet acknow edgenent in PDCP data
transm ssion; and [0016] Figure 6 shqg a sinplified signalling diagram of
dat a packet acknow edgenent dependent on the size of a transmtting
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wher e posﬂ%idbl e, wth the correspondi ng GPRS function SNDCP. Further, the
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net wor k zRboWhkelgefdrntadBbendémanithe side ofetransraitingowintmw.al so be applied to
nobil e stations of other tel ecomunication systens having the sane

T udB o T Al R R Ta GTE ERTEONE R ™25  basi & of the oM
system The GSM $9G1AnT o mventes wit movebetdesicibed M8, wawif cixaouenimi cat e
with bas%o%@%@?&?w{tﬂr atket (FjéHl‘é sBARAVREHriiRg tBdhe AT arfy tHABPRE ati on
controller IS connected wth several baSe transceiver stations BTS,
whi ch usSYSHEM oHpWeYele ke dveatan dﬁ"l&ﬁhé@%“@%ﬁtc}"@)\f ?%g"e&f? PIREMBalY Kt at i on
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Further, the term “dual-system mobile station” used in this application refers
20 typically to a mobile station capable of functioning both in the UMTS network
and the GSM/GPRS network, but the invention can also be applied to mobile
stations of other telecommunication systems having the same problems in
their inter-system data transmission.
[0018] Figure 1 illustrates how the GPRS system is built on the
25 basis of the GSM system. The GSM system comprises mobile stations MS,
which communicate with base transceiver stations BTS over the radio path. A
base station controller BSC is connected with several base transceiver
stations BTS, which use radio frequencies and channels controlled by the
base station controller BSC. The base station controllers BSC communicate
30 via an interface A with a mobile services switching centre MSC, which is
responsible for connection establishments and for routing calls to right
addresses. Two databases comprising information on mobile subscribers are
used as help: a home location register HLR with information on all subscribers
of the mobile communication network and the services they have subscribed
35 to, and a visitor location register VLR with information on the mobile stations



35 to, and a visitor location register VLRwith information on the nobile
stations WO 01/ 78286 PCT/FI01/00342 5 visiting the area of a certain

nobi |l e services switching centre MSC. The nobile services switching centre
MSC i s iwomomszecti on with other nobile services swtchi FIGITEBHIPBES via a
gateway nobile services switching centre GMSC and wth a fixed tel ephone
networ k PSTN (Public Switched Tel ephone5 Network). A 5 nore detailed
description of the GSM system can be fdund in the ETSI/GSM specifications
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regi ster cokimudi@RN ndiverig atrrveshnzetien 35 mobid comsuascatiopatetwark bet ween

30 the GPRSntWo an ext l. da t wor k) .
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mobile stations and monitor the location of the mobile stations in its service
area. In addition, the serving node SGSN communicates with the mobile
services switching centre MSC and the visitor location register VLR via a

25 signalling interface Gs and with the home location register HLR via an
interface Gr. There are also GPRS records which contain the contents of
subscriber-specific packet data protocols stored in the home location register
HLR.

[0020] The gateway node GGSN functions as a gateway between

30 the GPRS network and an external data network PDN (Packet Data Network).
The external data network may be e.g. the GPRS network of another network
operator, the Internet, an X.25 network or a private local area network. The
gateway node GGSN communicates with these data networks via an interface
Gi. The data packets to be transferred between the gateway node GGSN and

35 the serving node SGSN are always encapsulated according to the GPRS
standard. The gateway node SGSN also contains the PDP addresses (Packet



35 the serving node SGSN are al ways encapsul ated according to the GPRS
standard. The gateway node SGSN al so contains the PDP addresses (Packet WO
01/ 78286 PCT/F101/00342 6 Data Protocol) and routing data, i.e. the SGSN
addr esse®) owfs2gshe GPRS nobil e stations. The routing datPETAIY/A93Rd f or

| i nki ng data packets between the external network and the serving node
SGSN. The GPRS core network between tge gat eway node GGSN and the serving
node SGSN is a network 5 utilizing an I P protocol, preferably |IPv6
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COEr e BB 4 e e, ¢ o gingh GRS SERR, Wbl S base
are in r adiGSNottneiet | odenniat aia emetworks PDN is established in the entirely
corresponding way as in the GPRS system, i.e. via an interface Gn to the
gateway node GGSN, from which there is a further connection to the external
25 data networks PDN. The connections of the mobile services switching centre
3G-MSC/VLR and the serving node 3G-SGSN to the radio network UTRAN
(UMTS Terrestrial Radio Access Network) are established via the interface lu,
which, compared with the GSM/GPRS system, combines the functionalities of
the interfaces A and Gb, in addition to which entirely new functionalities can be
30 created for the interface lu. The radio network UTRAN comprises several radio
network subsystems RNS, which further comprise radio network controliers
RNC and, in connection with them, base stations BS, for which also the term
"Node B” is used. The base stations are in radio connection with user
equipment UE, typically mobile stations MS.
35 [0023] Figures 3a and 3b show protocol stacks of the GPRS and
the UMTS respectively, and the specifications according to these stacks are
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layer is to maintain the data transmission connection between the mobile
station MS and the serving node SGSN and to retransmit the damaged
frames. The serving node SGSN is responsible for routing data packets

25  coming from the mobile station MS further to the right gateway node GGSN. A
tunnelling protocol (GTP, GPRS Tunnelling Protocol) is used in this
connection, encapsulating and tunnelling all user data and signalling that are
transmitted through the GPRS core network. The GTP protocol is run above
the IP used by the GPRS core network.

30 [0025] A protocol stack of Figure 3b used in the UMTS packet-
switched user data transmission is very much equal to the protocol stack of
the GPRS, yet with some substantial differences. As it can be seen from
Figure 3b, in the UMTS the serving node 3G-SGSN does no longer establish a
direct connection on any protocol layer to the user equipment UE, such as the

35 mobile station MS, but all data are transmitted through the radio network
UTRAN. The serving node 3G-SGSN functions chiefly as a router, which



Figure 3b, in the UMIS the serving node 3G SGSN does no | onger establish a
direct connection on any protocol |ayer to the user equi pnent UE, such as
the 35 nobile station M5, but all data are transmtted through the radio
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of the noEG-SGSNdtansmityBhe tradiogwmtwprkgsuisyeteBGSEBEN (Pepira BNS), more he
serving nqfecidfty its radio network controllers SRNC (Serving RNC), responsible for
the packet data connection, an SRNS context request (406), in response to
which the SRNS stops transmitting data packets to the mobile station MS,
25 places the data packets to be transmitted to the buffer and transmits a
response (SRNS Context Response, 408) to the serving node 3G-SGSN. In
this connection, the radio network subsystem SRNS for example converts the
16-bit PDCP-PDU numbers of the data packets to be placed to the buffer to 8-
bit N-PDU numbers by ignoring eight most significant bits. Having received the
30 information on the mobility management and the PDP context of the mobile
station MS, the serving node 3G-SGSN reports it to the serving node 2G-
SGSN (SGSN Context Response, 410).
[0027] If necessary, the serving node 2G-SGSN may authenticate
the mobile station from the home location register HLR (Security Functions,
35 412). The new serving node 2G-SGSN informs the old serving node 3G-SGSN
of being ready to receive data packets of the activated PDP contexts (SGSN



SGSN ( SGSN Cont ext Response, 410). [0027] If necessary, the serving node
2G SGSN may aut henticate the nobile station fromthe honme | ocation
regi ster HLR (Security Functions, 35 412). The new servi ng node 2G SGSN
i nf or ns wine1/1328 servi ng node 3G SGSN of being ready to rP&d&lWO0 Gt a packet s
of the activated PDP contexts (SGSN WO 01/ 78286 PCT/FI 01/00342 9 Cont ext
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the UMTS system before the handover process was started. Said data

packets are identified on the basis of the N-PDU numbers converted in the
above manner. The mobile station MS acknowledges the acceptance of the

25 request for updating the routing area (RA Update Complete, 432), whereby the
information is transmitted to the serving node 2G-SGSN that the mobile station
MS has successfully received the data packets, which the serving node 3G-
SGSN has transmitted through the radio network subsystem SRNS before the
handover process was started. The mobile station MS identifies the data

30 packets with the 8-bit N-PDU numbers. Thereafter, the new serving node 2G-
SGSN may start transmitting data packets through the base station system
(434).

[0029] The formation of 8-bit N-PDU numbers from 16-bit PDCP-
PDU numbers and the resulting problems are illustrated in the following table.
35



SGSN may start transmtting data packets through the base station system
(434). [0029] The formation of 8-bit N PDU nunbers from 16-bit PDCP- PDU
nunbers and the resulting problens are illustrated in the foll owi ng table.
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[0030] The table shows by way of example how decimal numbers

represented as 16 bits are converted to be represented as 8 bits in the above
5 manner. As only 8 least significant bits are taken into account in the
conversion, full hundreds 100 to 800 represented as 16 bits obtain in the 8-bit
representation different values, which all remain under 255. The problem is
further illustrated by numbers 94, 350, 606 and 862, which, when represented
as 16 bits, form the same 8-bit binary representation that obtains the value 94.
10  Thus, if the buffer contains almost 900 data units PDCP-PDU, the data units
having the above mentioned PDCP-PDU numbers are represented similarly as
8 bits. When the recipient acknowledges the successfully received data
packets to the transmitter, the transmitter cannot conclude on the basis of the
acknowledged 8-bit numbers unambiguously, which data packet can be

15 deleted from the buffer.

[0031] Figure 5 illustrates how data transmission is acknowledged
and how data packets propagate, when the acknowledged transmission is
used in the PDCP data transmission. A PDCP entity receives from the user a
request (PDCP-DATA.request, 500) for transmitting data packets, and in

20 connection with this request data packets PDCP-SDU (Service Data Unit) are
also received, which are also called N-SDU, since they are data packets of the



request (PDCP-DATA. request, 500) for transmtting data packets, and in 20
connection with this request data packets PDCP-SDU (Service Data Unit) are
al so received, which are also called N-SDU, since they are data packets of
t he WO OWO7878B6PCT/ F101/ 00342 11 network | ayer. The PDEPTEH{093f2
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unacknowledged data packets PDCP-PDU that are to be transferred to the

RLC layer to be transmitted is restricted in such a manner that the PDCP-PDU
number of each unacknowledged data packet can be converted

25 unambiguously to an 8-bit N-PDU number. The RLC layer acknowledges each
successfully received data packet PDCP-PDU according to Figure 5, and on

the basis of these acknowledgements the PDCP entity deletes the
corresponding data packets PDCP-PDU from the buffer. The number of data
packets to be transferred from the PDCP entity to the RLC layer and thereby

30 the number of data packets to be placed to the buffer in the PDCP entity is
preferably restricted according to the formula The maximum number of data
packets = 2"-1, where n is the bit number of data packet numbers. When an n-

bit sequence number space is utilized, the formula is defined on the basis of
general protocol design rules. In this case, the biggest allowable size of a

35 transmitting window is 2"-1. If more packets are transmitted without awaiting
the acknowledgement first, it is possible that the recipient does not know,



bit sequence nunber space is utilized, the formula is defined on the basis
of general protocol design rules. In this case, the biggest allowable size
of a 35 transmitting windowis 2n-1. |If nore packets are transmtted
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reci pi ent does not know, WO 01/78286 PCT/FI01/00342 12 whether the ordinal
nunber of the received packet is k or k 2n, as both nunbers wll have

t he sane sequence nunber. [0034] This can be illustrated by means of Figure
6, where, Wieethai i idrilinbh@umbet &f,the rebt@edspddret valkuer R. - R & quotle 6

probl ens aru?ra%%rs%'éh%bs(?h%séqw%'egheﬁ%é ﬁ&mbfe the size of 2n (22=4), and not

of 2'-1, or 't ndow Since n = 2, there are
four sequence nunti@@34] Hhisicarp b€3)”USH@'@dI Bblféeﬁ“aﬁ‘r afidtiguisa bk avRerewtter eby t he

sarrE flat a mghﬁtthQUﬁQ@éﬁ ﬂgobﬁalaéttﬁe vaRnevwe. fm @Tgliré% brd‘bmns @\lré"ilhhsﬁhféd dat a
packe

gure 6 theflr Z%@ t #g) ag ol ?}\ilngthe
sequence ranss df ﬂ:ﬁ'll%aq %k \Aﬂgdaag Py ¢ 2the 'F‘r FYMD '8F "3Rd t he
transmtt etran&smttimgonvlmédwt Batcetrhe X dvadird o geacikeste (iibers §0, ané’i Bed next,
havi ng theav%(ﬂgmé%?dyf ck@@ewh@@o 8P BSmdad dta RRkEL nﬁﬂnbe‘nﬁ tdasm tted,
but due to an I nterference, tIOI’lISr_[‘IOt S sfs Slncethe
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recel ved Sigs Mo ragSnBlE Rl S8R 50k, PelBrig fe ol BRS¢ he
reci pi ent Mnbwletdgelnmmmféhe Isecord xiaka daclsetdtﬂcmu tremismilsobereatignde e nunber

is al 0 t t OWI e cket #5,
not tﬂg dgﬁgd %2 e{th%#%aﬁﬁlsg%?) §r§]d ﬂt'éq (%té entl f?ﬁgtdmagg%qmﬁlt@% remai ns
unt r ansmi tQOéEFSPfPH@'é‘Q %ﬂ%‘ﬁf‘%?ré‘“f%?f%@ O‘B aé'f%”ﬁf‘ﬂ ng-wipdoyls oo 1 = 3

i n the casall @hdRhguransmitt@swhite farithe aa:knb\hkedaémnammme trangmittenidiowr | n t he

case of thoetég%/a%%{iso&he\’\@&{o%dndgta égﬁﬁeﬂ%' .@“ﬁgwgvgi)%{ot%cgl%g DaGkets is

255 dat a ,accordin ction is set
on the sygﬁemqma@qmersés fmm)@tra@ﬁmlaﬁﬁﬁtkﬁbw%éacwtf@\/mﬂb@ﬁ@wm%

transfgrr %rﬁtﬁ%rﬁ@ﬁ@@ﬁnﬁﬂtﬂé&)és%@mbb&haﬂh@ ﬂe@;p@éntanghtgltaqedent/@ thée buffer
|nthePDCPF&ﬂt|\6 ﬁeﬁ}ﬂs etoeu esols § ketrﬁttany
st age. R Paghet EACWPPEEL L1%3 3c% /T TS
transmits erroneously the data packet #5, not the data packet #1 WhICh can no
longer be identified and which remains untransmitted. These problems can be
avoided by defining 2"-1, or 2°-1 = 3 in the case of Figure 6, as the size of the
25 transmitting window. In the case of the invention, where n=8, the maximum
number of data packets is 255 data packets. Thus, according to this
embodiment, a restriction is set on the system that the number of
unacknowledged data packets to be transferred from the PDCP entity to the
RLC layer and placed to the buffer in the PDCP entity is not allowed to exceed
30 255 data packets at any stage.
[0035] The same technical effect is also achieved by setting a
restriction on the RLC layer such that at one time, there can be the maximum
of 255 data packets RLC-SDU (=PDCP-PDU) on the RLC layer that are to be
transmitted. New data packets RLC-SDU can be received whenever previous
35 data packets have been acknowledged to be received in the receiver.



restriction on the RLC | ayer such that at one tinme, there can be the

maxi mum of 255 data packets RLC-SDU (=PDCP-PDU) on the RLC | ayer that are
to be transmtted. New data packets RLC-SDU can be received whenever

previ ouswodb7gtad a packets have been acknow edged to be rRCEFHE3IN t he
receiver. WD 01/78286 PCT/F101/00342 13 [0036] If the nunber of data
packets is needed to be restricted even, 5 nor e, for exanple when a so-called
sliding transmtting window is used, the restriction is preferably nmade
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on the measurements of the base stations or the terminal equipment. In the
latter case, the measurement data are transmitted by means of the RRC
protocol (Radio Resource Control) to the radio network controller RNC. When
25 the signal weakens and decreases below a specific threshold value, indicating
that the probability of the handover is getting stronger, the maximum number
of unacknowledged data packets will be restricted. Any other method, too, can

be employed for defining the probability of a handover.
[0038] According to a second embodiment, a restriction is set on
30 the RLC layer such that the number of unacknowledged data packets RLC-
SDU (=PDCP-PDU) on the RLC layer is not ailowed to exceed said 255 data
packets at any stage. Thus, the number of data packets PDCP-PDU that are
received on the RLC layer and are to be transmitted is not restricted, only the
number of unacknowledged data packets is restricted. For the transmission,
35 the RLC layer divides the data packets RLC-SDU to be transmitted into
smaller data units RLC-PDU, which are identified by numbering. The RLC



packets at any stage. Thus, the nunber of data packets PDCP-PDU that are
received on the RLC | ayer and are to be transmtted is not restricted, only
the nunber of unacknow edged data packets is restricted. For the

transm swoon78286 the RLC | ayer divides the data packets RIFISDW3HEH be
transmtted into snmaller data units RLC-PDU, which are identified by
nunberi ng. The RLC WD 01/ 78286 PCT/ FlOlﬁ 0342 14 |ayer is capable of
continuously adapting the size of its transmtting window, i.e. the nunber
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confusion rlu?mttaere ofcc(j)e?t\e/leprasclkgtns IQE)C ?e%iéﬁ/tedrbun}%erlj-’BEP entity is restricted
to its maximum value accordlng to the above formula, and the maximum
number of data packets in one burst is 255. This way it can be ensured that no
data packet PDCP-PDU obtains the same N-PDU number converted
25 according to the GPRS system as some other data packet received by the
PDCP entity.

[0040] According to a fourth embodiment, the PDCP-PDU
numbering used in dual-system mobile stations capable of operating both in
the UMTS network and in the GPRS network is always restricted to be 8-bit in

30 length. Thus, a possible confusion in the conversion of data packet numbering
is automatically avoided. The mobile stations of the GSM system and the
UMTS system contain the information on their own mobile station classmark,
indicating what kind of data transmission connections the mobile station can
establish and to which telecommunication systems. This mobile station

35 classmark data can be utilized in connection with this embodiment such that
when said dual-system mobile station registers in a network, the network and



is automatically avoided. The nobile stations of the GSM system and the
UMTS system contain the information on their own nobile station classnark,
i ndi cati ng what kind of data transm ssion connections the nobile station
can estwblbisfrts@and to which tel econmuni cati on systens. TRGBFIGDM34%2 station
35 classmark data can be utilized in connection with this enbodi nent such
that when said dual -system nobil e statil n registers in a network, the
network and WD 01/ 78286 PCT/ F101/ 00342 5 the nobile station start to use
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20 Thus, the invention and the embodiments thereof are not restricted to the

above examples but may be modified within the scope of the claims.



wi rel ess tel econmuni cati on network a data packet nunber space avail able for
dat a packet nunbering is bigger than a data packet nunber space of the
second wirel ess tel ecormunication network, c har acter i z ed by 10

restrictypgg,deka packet numbering in the first wrel ess p¢pkReAEFWINI cation
net wor k sucfl1 that the nunbers of the data packets of the first wreless

t el ecommuni cati on network do not exceed the maxi numvalue of the data
packet nunber space of the second wirel &s tel econmuni cation network. 15
2. Anethod as clainmed in claiml, characterized by telecomunication
protocol s @fLAﬁ\ﬁéd first and second wireless telecommunication networks
conprising a convergence protocol |[ayer (PDCP, SNDCP) for adapting user
dat a packets to convermgetime pf aate gdackelc keimbeand inapackeit-swilgbed (dlt&€, LLC)

for trans @%ﬁfﬁgs%ﬂ%c&?‘%g&g&pwﬁg% Q\taﬂﬁﬁberp?r?méw L (n%ﬁsﬁw fdSadata

units (RL ransm ssi o t hod as
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at .t cterize

by ot r BRI R AL e A IR SRR o e @k”bﬁﬂhlgﬁﬁg%ed to

a buffer owirglnes tecangenisatipn EbLoOK 4 d?férpQCJSGQB@T‘ at apma\éallg lesfor A net hod

as cl ai medydg cﬁdemr%mtfé?ﬁﬁba%t s@géfe@hMa Hﬁﬁat ba@@tmrﬁb@r BPA&E of Ahe
unacknow ed tFFj%bpackets transm t yer to 255 data

packets. 6€ R”F?é’i’ tgl%gog?rﬂgwc?pprbp%wﬂrlg ﬁﬁafraa‘éttgr 'fe‘?zl8 O restricting,
in resiionse to theestiotiey ofatanapkckehd edgﬁderdﬂam paibikeet §ratr awbeaiessed on

the LNk | @KRbriBREAN ALidrRRUES el dlinidie eof%e%naté E)%E?%Etc;f'tﬁg Wi ndow

of the data un ransmtte on 5 so mall SO
as not to fERhwireleshielesnamnication r@ﬁwarkvqun%t %Pﬁeﬁ ﬁB%IE'éﬁ‘X'”W walke

PCT/ FI 01/ 0Bi84datal packet Murabbiodpase adfaihee detande waieless, teﬂedﬁbramuna:auoh e riz
e d by restricting the size of a transmtting wi ndow of the protocol |ayer
of the ap’b‘?t}"@gi. on-level, such as the TCP | ayer, above the PDCP | ayer to
be 2555 dat a packé’té\mstr@dasﬁlﬁtm@mlra@am Ai erbcd 1@ cdiest ik @ doby 2,

characteri zed by 1gR8bfhAlniaHichh@rétBbas PaE keid MebaindS ReesndSRileieast he
packet -
telecommunication networks comprising a convergence protocol layer (PDCP,
SNDCP) for adapting user data packets to convergence protocol packets and
a link layer (RLC, LLC) for transmitting the convergence protocol packets
20 (PDCP-PDU) as data units (RLC-PDU) and for acknowledging the
transmission.
3. Amethod as claimed inclaim1or2,characterized by
restricting the number of transmitted unacknowledged data packets
to 255 data packets (PDCP-PDU) at the most.
25 4. A method as claimed inclaim 3, characterized by
restricting the number of unacknowledged data packets to be
placed to a buffer on the convergence protocol layer to 255 data packets.
5. A method as claimed inclaim 3, characterized by
restricting the number of unacknowledged data packets transmitted
30 onthe link layer to 255 data packets.
6. A method as claimed in claim 5, characterized by
restricting, in response to the number of unacknowledged data
packets transmitted on the link layer substantially being 255, the size of a
transmitting window of the data units to be transmitted on the link layer to be
35 so small so as not to enable the transmission of a whole data packet.



swi tched data transm ssion between said nobile station and said first

W reless telecomrunication network to correspond to the data packet nunber
space of said second w reless tel ecomunication network. 10 9. A nethod as
cl ai red wooal7sasen 8, characterized by utilizing a nornal PAEFWIEBdket nunber
space in the packet-switched data transm ssion between said nobile station
and said first wireless teleconmunicat iqn network and restricting the data
packet nunber space used in the packet- '15 switched data transm ssion

bet ween sai d nobi | 2. £h#dthed adrhisdttn Liaii 2, WK 8lraSSt e rekec@mNni cati on

network to correspond.to the dat cket .nunber space_of said second
wirel ess tel ecomm'f‘ﬁsgréé“mﬁnﬁéﬂ%%kg%iaﬁ’smgﬂ%%gd?\g Oiiri'% pr?@?%@ﬁ’/ﬁfu?’nfincati on
net wor ks pthepapplivgtibodeel hsuobcasethe TOP |ayereahove e ED&IRvsger to bay56ne of
clains 4, 3g p§e et£0 characterized by performng said restrictions in
response to the cs(e Ipnition of the strength g% tge rec?i ved si.gnal, which
is performed in the AHENeH 38R I ClaB (hWem SRAd a eteddmfudiat i on
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precedi ng cl’arns, ~characterized by the firs el econmuni cat1 on networ k

bei ng a UMESE¢mtmnication mgtvwork 1 .coirespancipiekdatapasher nwpheesrarg 2he
second t el egigraasdha Hitcdsssnelasdrtnumeativt BetwdRS network using an 8-bit data
packet , nunber spacg.,30 .12, A teleco ni_ ¢ati.on sjem.conprising a nobile
statio &and a fi rgtAg?ﬁ}%%d gaCSHE° "%&E?t"eﬁ 35?:‘&7%%“%{% Phet wor k, which
are arranged in auljizinigea nownakcdrid ndgkat nerahensradeon the packeisswitchelde

responsi bi lhty tFHsnhibSion CBBRRSEN Aaid haREmy esthtibh OBhE N8aigomRAC LiiRedet ween
said nobile station. an first wirel ess tel ecommuni cation network to

d ng!/d
the conneci8lePBEURELOR RERVOIK 3Ghi | e station and said second wirel ess
t el econmuni cat i on restrging, then data gackét meimberr epaces usede oo rthe npackiet-on

?et wor ks a 9\?]&&@&‘85 ttrmgéioﬁ%?\ﬁeé/pﬁgiy 8RS satidh %Ingjga(?cgﬁrds% wirkfecdvai | abl e
or data packet nhunbering IS bigger than a data packet nunber space of the
second wi r Eleenmenisagamieiwerkite koresnik o thendgtadasketadmber srage ¢ t he
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10. A method as claimed in any one of claims 4, 5 or 9,
20 characterized by
performing said restrictions in response to the definition of the
strength of the received signal, which is performed in the data transmission
between said telecommunication networks and said terminal, directing said
telecommunication networks to prepare for a handover.
25 11. A method as claimed in any one of the preceding claims,
characterized by
the first telecommunication network being a UMTS network using a
16-bit data packet number space and the second telecommunication network
being a GPRS network using an 8-bit data packet number space.
30 12. A telecommunication system comprising a mobile station and a
first and a second wireless telecommunication network, which are arranged in
a packet-switched data transmission to transfer the responsibility for the
connection (handover) from the connection between said mobile station and
said first wireless telecommunication network to the connection between said
35 mobile station and said second wireless telecommunication network, in which
first wireless telecommunication network a data packet number space



packets of the first wirel ess tel ecommunication network do not exceed the
maxi mum val ue of the data packet nunber space of the second wrel ess

t el econmuni cati on network. 13. A tel ecommunication systemas clained in
claim 12y, fiBefzharacteri zed in that tel econmunication pregpgphBenat said
first ang second wireless telecommunication networks conprise a
convergence protocol |ayer (PDCP, SNDCP) for adapting user data packets to
convergence prot ocol packets and a link8layer (RLC, LLC) for transmitting
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unacknow egg,eéirgq;lae pefgec;%{h%t 20 arranged to be restri ct ed to 255 data
packets (PDCP-P eco ni cation tem as cl ai ned
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packet $t omhmbphaged dreangedbiof berreistrictdre saomibalgthec auptbero bl theagata | s

arranged gt GFURLGH S0 81R3%e) B AcBRGK FEfuork i Ak Shgaaya cat i on

system as alrre arac erized in t
unacknow eﬂ@éd“watéa%gdﬁe?‘@ deteaRankatt RéMBRr SRACY iGKhEagRGoNds WiElegiged t o
be restri ctepsbdnomihzatiatt petoaskets. 17. A t el ecommuni cati on system as

claimed in claim1l r t_ln_[e n he, punber of
unacknow edged datg‘;'pé% E@%@orﬁﬁg %ﬁ§ Q%ttﬁnfhgél [ &%ngzﬁ sﬁab']isqt a1n Tally
bei ng tb5, cthheer giczke biza d frath@li tting wi ndow of data units to be

transmtted on thegldBknh@&tidns p%troéaﬂe@ftébl@eﬁrsf efid igelcefdt wirekesgo smal |
so as not to enable the trgNchr SSi 0

03 Ta260. FlelTHDEaHS" NEBTRE CRERIGLB AR Te PrelepL VES EPShed i n
claim 13, St R)cfoeadaptng usdﬂaﬂatarpeacketsetoaforuetgw)nerprbtqcngpm:k&iewndf t he

Igggkofggl/elrg?/@kre eP Q%LcaHTFLd)Cgfr ﬁé}éﬁlﬁg{g gﬁésgggﬁgéhée T&Btdc%)’.%rackétgove the
(PDCP- DU) as data units (RLC-PDU for acknowledging the
transmission.

14. A telecommunication system as claimed in claim 12 or 13,
characterized inthat

the number of transmitted unacknowledged data packets is

20 arranged to be restricted to 255 data packets (PDCP-PDU) at the most.

15. A telecommunication system as claimed in claim 14,
characterized inthat

the number of unacknowledged data packets to be placed to a
buffer in the convergence protocol layer is arranged to be restricted to 255

25 data packets.

16. A telecommunication system as claimed in claim 14,
characterized in that the number of unacknowledged data packets
transmitted on the link layer is arranged to be restricted to 255 data packets.

17. A telecommunication system as claimed in claim 16,

30 characterized inthat

in response to the number of unacknowledged data packets
transmitted on the link layer substantiaily being 255, the size of a transmitting
window of data units to be transmitted on the link layer is arranged to be
restricted to be so small so as not to enable the transmission of a whole data

35 packet.



19. A tel econmunication systemas clainmed in claim12 or 13, characterized
I n that the data packet nunber space used in the packet-switched data
transm ssi on between said nobile station and said first wireless 10

t el econmwndicatscon network is arranged to be restricted tPETGHNB8ZBond to the
dat a packet nunber space of said second wireless tel ecomunication

network. 20. A tel econmunication systen]1 as clainmed in claim19,
characterized in that 15 a normal data packet nunber space is arranged to

gte ;J_ti lized in fjh@_s. pfkclq@[ecgmnﬁ&h@ﬂiod\at@stéranw sghigedeinegainsaid, mobi | e
ation and sai irs wi.rel ess tel ecomuni cati on network and the data
packet ngﬁgé? rsab%liﬁ riZ&di 'H%"ﬁte packet - swi tched data transnission between
said nobil e statithe aire ohia transsittingr elingdow g Othee Ipsetoneiufayeat dfothenet wor k

is arrang l@élt, 5LEH |§9 O TEP BPSPaBEVE thd PE Il ePaCkatidkedTREr space

of said s%ggtri\%t\%ﬁr—% ess tel ecomuni cat t Kk t id
( i ion network, in response to sai

tel ecoﬁ‘rrurlﬂ.e(?a'iq daRakBiSks preparing for a handover. 21. A

t el ecommuni cati on19y# eseesmaiumicationi systérai as Kigined or ckim 1250r 13,

characteri in t. a T rictions are arranged to be perforned in
response tcﬁgﬁeac%g?i'nzls{lggﬂ tfo?éttthe strength of the receive

d signal, which
is performed in tHe dataPackeinRynBel 8PAGELHRS N stHPcPQ%‘Ie&éWHﬁ‘Eﬁﬂgé’é‘fal on
networ ks anghshddion ergetneén  dJdid echdbie Sstatoh elaebnewil Céitst orwineésor ks to

e ofiCcl FIREOPNNS En It & PMSTEInaE Fauicry I SEFAREIOMEL, )T o
net wor k i slatdepadWES nember kspasen®f asaid 6 seeandiaviselpeg kieleagmmuericaliite and
the seconddigb&conmmuni cation network is the GPRS network using an 8-bit
data packet nlJnJDerZO.Sp%\Cet'elec:ommunication system as claimed in claim 19,
characterized inthat
15 a normal data packet number space is arranged to be utilized in the
packet-switched data transmission between said mobile station and said first
wireless telecommunication network and
the data packet number space used in the packet-switched data
transmission between said mobile station and said first wireless
20 telecommunication network is arranged to be restricted to correspond to the
data packet number space of said second wireless telecommunication
network, in response to said telecommunication networks preparing for a
handover.
21. A telecommunication system as claimed in claim 15, 16 or 20,
25 characterized inthat
said restrictions are arranged to be performed in response to the
definition of the strength of the received signal, which is performed in the data
transmission between said telecommunication networks and said terminal,
directing said telecommunication networks to prepare for a handover.
30 22. A telecommunication system as claimed in any one of claims 12
to21,characterized inthat
the first telecommunication network is the UMTS network using a
16-bit data packet number space and the second telecommunication network
is the GPRS network using an 8-bit data packet number space.



