WO 02/ 15510 PCT/ 1B01/01757 1 DATA TRANSM SSI ON PROTOCOL Thi s invention
relates to a protocol for data transm ssion, for exanple for transm ssion
of data wovy1ssver a radio |ink. The protocol is especial PgT/ERII0ATHTE fOr
addr essing i ssues surroundi ng del etion of status protocol data units in
third- generation (e.g. 3GPP or the like) radio tel ephone systens. In the
arrangenent currently proposed for thirHd-generation radio tel ephone
systens, for exanple the RLC (radio link control) Protocol Specification
(Rel ease 1999) data can be carried between a transmitter and a receiver in
the formof protocol data units (PDUs). One formof PDUis the status PDU
(SDU). The SDU can carry information on the status of the link, for

exanpl e DETATRANSMSSIONRRDTIC®Lbeen recei ved or which are detected as
m ssing. Pieces making up an SDU nay be carried in a nunber of AMD (RLC)
PDUs. SDUs may be transmtted by the network over a radio interface to an
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for example the RLC (radio link control) Protocol Specification (Release 1999) data

can be carried between a transmitter and a receiver in the form of protocol data units
(PDUs). One form of PDU is the status PDU (SDU). The SDU can carry information
on the status of the link, for example details of which PDUs have been received or
which are detected as missing. Pieces making up an SDU may be carried in a
number of AMD (RLC) PDUs.

SDUs.may be transmitted by the network over a radio interface to an item of user
equipment (UE) such as a mobile phone, or by a UE over a radio interface to the
network.

A maximum permitted number of retransmissions (MaxDAT) may be specified, as
may a maximum permitted period of time for transmission (Timer__Discard). If an
SDU has not been successfully conveyed from the transmitter to the receiver within
MaxDAT retransmissions or within Timer_Discard period of time it may be discarded.

The discarding of an SDU is performed by means of the “move receiving window

- super field” (MRW SUFI) command sent from the data transmitter to the data
receiver. The MWR SUFI command is send in STATUS PDU. The MRW SUFI
command includes the following fields:



WO 02/ 15510 PCT/1B01/01757 2 LENGTH. Specifies the nunber of SN_MRW
fields in the MRWSUFI. SN MRWM.1. Provides a nunber i (equal to LENGTH -
1) of fiavaezewmeh indicating the end of a di scarded SDU. PSNIBERWA7S7S t he
sequence nunber (SN) of the PDU that contains the LI (length indicator) of
the ith discarded SDU. The LI field is wused to indicate the end point of
an SDU in an AMD PDU. SN MRWENGTH. Refluests the receiver to discard all
PDUs with sequence nunber |ess than SN MRWLENGTH and to nove its receivVving
wi ndow accordingly. In addition, the receiver is to discard the first
NLENGTH Us and the correspondin data bytes in the PDU w th sequence

nunber SN MeNENGTSPeciesagRU raf SN VRN ifieldsi indghe MRVASUS . t he | ast
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first AVD HBlasbytes irt thet PBOWWitls seqeenceonumber SN MRW, engTh. :

o NienerH. Assists in indicating the end of the last discarded SDU as described

above. Nienegry indicates which LI in the PU with sequence number
SN_MRW | eneTH corresponds to the last discarded SDU. N genati = 0 indicates that
the last SDU ended in the PU with sequence number SN MRW  gneth —1 and that
the first data byte in the PU with sequence number SN_MRW | gnerH is the first
data byte to be reassembled next

According to the RLC Protocol Specification (Release 1999), although an SDU may
be discarded, all AMD PDUs carrying pieces of that SDU are still sent over the radio
interface. This means that valuable link resources are devoted to carrying data that
has already been decided to be discarded. The worst case is when the size of the
SDU to be discarded is considerably large and the SDU discard procedure is
executed in an early phase of transmission of the SDU. This could, for example,
happen if:

a. one of the first AMD PDUs for that SDU is lost; or

b. if the SDU transmission timer expires when only few AMD PDUs have been

fransmitted, for instance as a result of a long delay in the radio interface.

In that situation the remainder of the AMD PDUs making up the already discarded
SDU will still be transmitted, but merely waste radio resources because the
transmitted data will never serve the user. In addition, this unnecessary data



b. if the- SDU transm ssion tinmer expires when only few AMD PDUs have been
transmtted, for instance as a result of a long delay in the radio

i nterfaceavobmishat situation the renmi nder of the AVD PDUBCTvEBI1nNgG7ap t he
al ready discarded SDUw Il still be transmtted, but nerely waste radio
resources because the transmtted data will never serve the user. In
addition, this unnecessary data WO 02/ 1510 PCT/ 1B01/ 01757 3 over head nmay
considerably slows down the rate of transm ssion of useful data and hence
degrades the quality of service. Wien the triggering of the SDU di scard
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consi derabl e | osses of user data and mal function of the |ater data
transm ssion procedure is particularly high. Once the discard of an SDU
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conprising a part of a data nessage; transmtting at |east sone o

dat a unipreceduresiparticulsslythigh.i ng a discard status in respect of the data
nmessage; and if a subset of the data units including the final one of the
data units and at | east one other of the data units has not been

transm Oresé thel didearatdfren $DOrhagséan perfosmae nfolll be deyimisho ininidder dat a
message is to be discarded; and transmtting only the final_one of the
dat a un@t east spgueestheding regpdEes subsequently devoted to that SDU. This could free

up radio resources and increase the transmission rate of useful data.

According to the present invention from one aspect there is provided a method of
transmitting data from a transmitter towards a receiver, comprising the steps of:
forming a plurality of ordered data units each comprising a part of a déta message;
transmitting at least some of the data units in order; identifying a discard status in
respect of the data message; and if a subset of the data units including the final one
of the data units and at least one other of the data units has not been transmitted:
indicating (for instance by means of a command) that the data message is to be
discarded; and transmitting only the final one of the data units from the said subset,
including an indication of the ending of the data message.

According to the present invention from another aspect there is provided a transmitter
for communicating data to a receiver, the transmitted comprising a data transmission
control unit operable to perform the steps of: forming a plurality of ordered data units
each comprising a part of a data message; causing the transmission of at least some
of the data units in order; identifying a discard status in respect of the data message;
and if a subset of the data units including the final one of the data units and at least



i ncluding an indication of the ending of the data nmessage. According to the
present invention from another aspect there is provided a transmtter for
comuni caoOnyi1dat a to a receiver, the transmtted conpri sPOyIB1®ATSA

transm ssion control unit operable to performthe steps of: formng a
plurality of ordered data units each conprising a part of a data nessage;
causing the transm ssion of at |east sgme of the data units in order;
identifying a discard status in respect of the data nmessage; and if a
subset of the data units including the final one of the data units and at
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each of the data units 1 n order: erably the net conprises the step
of , befaitke datenunits hasgot beehitraaismitied tHe data uhitsaofuthiet subseh bther thary the
sequence. nunber that data unit. Preferabl t he sequence nunbe
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Al ternatively, the sequence nunber reallotted to the final one of the data
units may be a sequence nunber greater (nost preferably two greater) than

the Suitably, the method comprises the step of allotting consecutive sequence numbers
to each of the data units in order. Preferably the method comprises the step of,
before transmitting the final one of the data units reallotting a sequence number to
that data unit. Preferably, the sequence number reallotted to the final one of the data
units is the sequence number one greater than the sequence number of the last data
unit transmitted. Alternatively, the sequence number reallotted to the final one of the
data units may be a sequence number greater (most preferably two greater) than the
sequence number of the last data unit transmitied. The method may comprise the
steps of: allotting sequence numbers to further data units to be transmitted after the
said data units comprising part of the data massage; and before transmitting those
further data units realloting consecutive sequence numbers following that reallotted
to the final one of the data units to the further data units.

The command indicating that the data message is to be discarded may be
transmitted before or after the final one of the data units, subject to other demands of

the protocol.



sequence nunber of the last data unit transmtted. The method may conprise
the steps of: allotting sequence nunbers to further data units to be
transm t tvedoziiser the said data units conprising part ofPCh@BWatz7Mmassage;
and before transmtting those further data units realloting consecutive
sequence nunbers followng that reallotted to the final one of the data
units to the further data units. The coymand indicating that the data
nessage is to be discarded may be transmtted before or after the final
one of the data units, subject to other demands of the-protocol.
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a statusdfigeingsol data unit. Preferably the method conprises specifying the
identity of the final one of the data wunits. The transmitter and/or the
receiver are pr ef erably operable accordiing to the third- generation

pr ot ocol i ve thereof. One of the
transmt eﬁ)g%{r?dh % ﬁééé)é;g%&vbee?a sEéﬂB%ﬁrotgc&ecHtg%Wtatl on. The other of the
transmtter and the receiver may be a network unit. Preferably the final
one of the data units in order includes data eC|f ing the | engt of the
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exanpl e m&nfsh reference to the acconpanying dravvl ngs, in which: figure 1 is
a schematic diagramof a radio tel ecommunications system figure 2 shows an
illustrative structure of an SDU as carried by a plurality of

The transmitter and/or the receiver are preferably operable according to the third-

generation protocol specification or, suitably, a derivative thereof.

One of the transmitter and the receiver may be a mobile station. The other of the
transmitter and the receiver may be a network unit.

Preferably the final one of the data units in order includes data specifying the length

of the data message.

~ The present invention will now be described by way of example with reference to the
accompanying drawings, in which: ‘
figure 1 is a schematic diagram of a radio telecommdnications system;
figure 2 shows an illustrative structure of an SDU as carried by a plurality of
PDUs; and
 figures 3 to 6 show alternative signaling arrangements for the transmission of
SDUs.

Like parts are indicated by like reference numerals in figures 3 to 6.

Figure 1 shows a radio telecommunications system. The system comprises a radio
telecommunications  network 1 including a plurality of base station



PDUs; and figures 3 to 6 show alternative signaling arrangenments for the
transm ssion of SDUs. Like parts are indicated by |like reference nunerals
in figuree08213516. Figure 1 shows a radi o tel econmuni cati POFIBNSIEN The
system conprises a radio teleconmunications network 1 including a
plurality of base station WO 02/15510 PCT/ 1B01/01757 6

transm ssion/reception units 2 which age capabl e of comunicating by radio
wi th user equipnment 3. The user equi prment could, for. instance, be nobile
stations such as nobile phones. By neans of the network the UEs can
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predetermined protocol.

The protocol used for the transmission of data between the UEs and the network is
suitably based on the RLC protocol, for example according to the RLC Protocol
Specification (Release 1999) or the like. However, as described below, the present

protocol includes provision for improved handling of discarded SDUs.

Procedures will now be described for the handling of discarded SDUs. These
procedures are especially suitable for operation in a system such as that shown in
figure 1, particularly for transmission of data between the network and the UEs (in
either direction). However, the procedures may be implemented in other locations in
the system of figure 1 and in other data transmission systems, for example over fixed

rather than radio links or over other wireless links such as infra-red links.

An SDU may be carried by a plurality of PDUs, with parts of the SDU being included
in each of those PDUs. This situation is illustrated in figure 2. Each PDU has a
sequence number. Figure 2 illustrates a series of RLC PDUs having sequence
numbers from x to y. Each of those PDUs carries part of a certain SDU. One of the
PDUs carrying part of the SDU may be specified by the sequence number (x+s),



either direction). However, the procedures may be inplenmented in other

| ocations in the systemof figure 1 and in other data transm ssion

syst ens, Wopnz/esanpl e over fixed rather than radio |inks pPeT/oREO1ITher
wireless links such as infra-red links. An SDU nmay be carried by a
plurality of PDUs, with parts of the SDU being included in each of those
PDUs. This situation is illustrated in7figure 2. Each PDU has a sequence
nunber. Figure 2 illustrates a series of RLC PDUs havi ng sequence nunbers
fromx to y. Each of those PDUs carries part of a certain SDU. One of the
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range f moatcOnsecutivexyumbérst his illustration x and y are not consecutive
nunbers. The series of PDUs is illustrated in figure 2 by line 10. PDU X is
Indicated at 11, PDU y at 12 and an arbitrary PDU (x+s) at 13. During
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a predetermined time period for transm ssion. Wien the decision is taken
to discard the SDU an SDU discard procedure is triggered. After the SDU
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data transm ssion actions, including
discard procedure is triggered.

After the SDU discard procedure is triggered the MRW SUFI command (see above)
is sent to the receiver, with the next AMD PDU to be sent to the receiver being the
one pointed to in the MRW SUFI command by its field SN_MRW, engta. This will be
either the AMD PDU carrying the LI field of the discarded SDU or, in the case where
the rest of the AMD PDU carrying the LI field of the discarded SDU is padding, the

AMD PDU immediately following it. No further data transmission actions, including

sending, resending or triggering the SDU discard procedure, are executed for those
AMD PDUs preceding that defined below and pointed to by the SN_MRW, engTy field
of the MRW SUFI command. For those RLC PDUs, whose RLC PDU number is <
MRW, enetH Nothing is done. For those whose sequence number is >=_MRW, engtH ,

they can be resent, if the transceiver so requests. However, those AMD PDUs are
not be removed from the transmitter’s buffer of data to be transmitted until that MRW
SUFI command has been acknowledged by the receiver (suitably by means of the
MRW_ACK SUFI command) and the lower edge of the window of acceptable
acknowiedgements is updated.



sendi ng, resending or triggering the SDU di scard procedure, are executed
for those ANMD PDUs preceding that defined bel ow and pointed to by the SN
MRW.ENGTW® ozis$10 of t he MRW SUFI command. For those RLC PBUFBoMtiese RLC PDU
nunber is .< MRWENGTH nothing is done. For those whose sequence nunber is
>= MRW.LENGTH , they can be resent, if the transceiver so requests.

However, those AMD PDUs are not be rempved fromthe transmtter's buffer
of data to be transmtted until that MRW SUFI command has been

acknow edged by the receiver (suitably by means of the NRW ACK SUFI
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Te

(x+s) are sent“from the transmtter to t recei ver as shown at 24 before
the discard command 23 is received. The first nethod is illustrated in

figure 3. In the fi.rst nethod, first the SUFl. ggnman | ent from
the t ralt FRER T poAMEn: s Rsymied (it 83 S < Femaio pa0 38y SPURHS « he
LI fiel diskratsadid figureh®ar@dn&fPDUs with sequence numbers x to (x+s) are sent from

the transmitter to the receiver as shown at 24 before the discard command 23 is

received.
The first method is illustrated in figure 3.

In the first method, first the MRW SUFI command (25) is sent from the transmitter to
the receiver. After that the AMD PDU (26) carrying the LI field indicating the end of
the discarded SDU is sent using the SN currently allotted to it, i.e. fhe PDU whose
sequence number is y. This does not affect the transmission of consequential AMD-
PDUs, which continues as usual (in-sequence, also noting the previous sendings,
resendings and acknowledgements) from this point on. However, any PDUs in the
range from (x+s) to y which would otherwise be sent need not now be transmitted.
Once the MRW SUFI command has been acknowledged those PDUs can be deleted
from the transmitting unit's buffer. The AMD PDU 26 is preferably sent immediately
after the MRW SUFI command 25. |

The second method is illustrated in figure 4.



the discarded SDU is sent using the SN currently allotted to it, i.e. the
PDU whose sequence nunber is y. This does not affect the transm ssion of
consequem®a/158MD- PDUs, which continues as usual (i n-seqPentgl/0ais8o noti ng
t he previous sendings, resendings and acknow edgenents) fromthis point

on. However, any PDUs in the range from(x+s) to y which would otherw se
be sent need not now be transmtted. @iwce the MRW SUFI comrand has been
acknow edged those PDUs can be deleted fromthe transmtting unit's
buffer. The AVMD PDU 26 is preferably sent immediately after the MRW SUFI
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t he sequence $ | f%aaﬂ_enctg \r}unberﬁ as recs ed by the receiver is not
consecutd®PC FE' A B s isaitting units, Py ?rray be a desire to avoid this
situation. This 1is addressed by nmethods 3 and 4.

In methods 1 and 2 there is a break in the sequence numbers of the PDUs that are

transmitted. Some sequence numbers are allotted to PDUs that are not transmitted.

Thus the sequence of sequence numbers as received by the receiver is not -

consecutive. It is conceivable that there may be a desire to avoid this situation. This

is addressed by methods 3 and 4.

The third method is illustrated in figure 5.

In the third method, the PDUs making up the discarded SDU are again not
transmitted. The sequence numbers previously allotted to those PDUs are allotted to
subsequent PDUs. Thus revised sequence numbers are generated for the AMD
PDUs in the transmission buffer so as to utilise the sequence numbers of the non-
transmitted PDUs. The AMD PDU carrying the LI field indicating the end of the
discarded. SDU is given the SN of the second non-transmitted AMD PDU. That SN
value is given by VT(S)+1; where VT(S) is the current value of the send state variable
of the transmitter, which stores the sequence number of the next PDU to be
transmitted for the first time. The subsequent AMD PDUs in the transmitter's buffer
are renumbered in-sequence starting from this value. Note that due, for instance, to
ciphering issues the renumbered AMD PDUs will not have been sent yet.



The third nmethod is illustrated in figure 5. In the third nmethod, the PDUs
maki ng up the discarded SDU are again' not transmtted. The sequence
nunmbers pvevr/ossdly allotted to those PDUs are allotted toPCrubEMgUent PDUs.
Thus revi sed sequence nunbers are generated for the AMD PDUs in the
transm ssion buffer so as to utilise the sequence nunbers of the non-
transmtted PDUs. The AMD PDU carryingphe LI field indicating the end of
the discarded SDU is given the SN of the second non-transmtted AVD PDU.
That SN value is given by VI(S)+1; where VT(S) is the current value of the
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receive t hen e fourth thed is.illustrated in figure 6. In the
fourth g‘é’?‘%@dj}&}%{'ﬁiﬁ 'ﬁh’i&ﬁ%’i@gﬁbﬁwg%i scarded SDU are agai n not
transmtted. The sequence nunbers previously allotted to those PDUs are

allotted to ]
In the fourth method, the PDUs making up the discarded SDU are again not

transmitted. The sequence numbers previously allotted to those PDUs are allotted to
subsequent PDUs. Thus revised sequence numbers are generated for the AMD
PDUs in the transmission buffer so as to utilise the sequence numbers of the non-
transmitted PDUs. The AMD PDU carrying the LI field indicating the end of the
discarded SDU is given the SN of the first non-transmitted AMD PDU. That SN is
given by the current value of the state variable VT(S). The subsequent AMD PDUs in
the transmitter's buffer are renumbered in-sequence starting from this value.

The MRW SUFI command (31) and the AMD PDU (32) whose the LI field indicates
the end of the discarded SDU are sent from the transmitter to the receiver. . In figure
6, since the AMD PDU 32 has been given the SN cbrresponding to the first non-
transmitted AMD PDU the MRW SUFI command 31 must be sent before the AMD
PDU 32.

The method of figure 6 can not.be considered as reliable as that of figure 5. In the -
method of figure 6 an error situation may occur if the MRW SUFI command is lost in
the radio interface. Then if the following AMD PDU containing the LI field of the
disc_arded SDU is sent before the acknowledgement to the MRW SUFI command has.



subsequent PDUs. Thus revi sed sequence nunbers are generated for the AMD
PDUs in the transm ssion buffer so as to utilise the sequence nunbers of

t he non- woansisiated PDUs. The AVD PDU carrying the LI fipCOimBmdizsati ng the
end of the discarded SDU is given the SN of the first non-transmtted AVD
PDU. That SN is given by the current value of the state variable VT(S).
The subsequent AMD PDUs in the transmyjter's buffer are renunbered

i n-sequence starting fromthis value. The MRW SUFI conmand (31) and the AMD
PDU (32) whose the LI field indicates the end of the discarded SDU are

Pou 32 e BekvaRL e Fetertst foa, dbgblatithe SRUpdeRplicls Ad gt (g
AVD PDU RIHEPNBY ¢ ShédquentprdskssingTUThisiend enkrieeteonld théeréVdatedBlY bRsbkinghe

met hod of figure 6 can not. be considered as reliable as that of figure 5.
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Alternatively it may be convenient to block the transm ssion of all AMD
PDUs (and th save further radio resources cause, . accordi to the
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In all of these cases the | ower edge of the w ndow of acceptable
acknow m@@bﬁfmfghe next in-sequence PDU expected to be acknowledged - is updated only
after receiving the acknowledgement to the MRW SUFI command. This is similar to
the situation as currently defined in the recent RLC specification. This way the SDU
discard procedure and the sending of the MRW SUFI command does not implicitly
acknowledge AMD PDUs, which could easily lead to the "run-away" of the sending

window and finally to non-synchronized data transmission.

Following the procedures illustrated in figures 3 to 6, and particularly subsequent to
the sending of the first MRW SUFI command as shown, the execution of the SDU

discard procedure continues as described in the RLC specification.

The procedures set out with reference to figures 3 to 6 offer significant savings in-
radio resources over prior methods, especially in situations where discard of SDUs is
frequent, and even more especially when discard of long SDUs may be executed
shortly after the SDUs have started to be transmitted. Such circumstances may arise
when there are long transmission delays and/or high numbers of lost AMD PDUs,
Furthermore, the approaches described above allow the possibility of improving

quality of service, by making SDU delays shorter and lowering the number of lost



i.e. the value of the state variable VI(A) at the transmtter, indicating

t he sequence nunber of the next in-sequence PDU expected to be

acknow edyed2/15516 updated only after receiving the acknontEgaeeTsy to the
MRW SUFI command. This is simlar to the situation as currently defined in
the recent RLC specification. This way the SDU discard procedure and the
sendi ng of the MRW SUFI command does' ngp inplicitly acknow edge AVD PDUs,
which could easily lead to the "run-away" of the sending w ndow and
finally to non-synchroni zed data transm ssion. Follow ng the procedures
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set out with reference to figures 3 to 6 offer significant savings in
radi o resources over prior nethods, especially in situations where discard
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recover fromerror situations. Wien PDUs of a data nessage (SDU) have been
di scarded, the transm ssion of that data nmessage may be ended by the
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that nmessage. That final data unit can include a length indicator (LI
poi nt i ndeatire pe combinatism efifeaturgs diactased hesein ejthartimplieidy agexphdily ebyny t

can be generalisation thereof, without limitation to the scope of any of the present claims. In
view of the foregoing description it will be evident to a person skilled in the art that

various modifications may be made within the scope of the invention.



determ ned at the receiver that transm ssion of the nessage has ended. The
applicant draws attention to the fact that the present invention nmay

i ncl ude anwg 02/isat ure or conbi nation of features di scl osedrapIRIINIETt her
inplicitly or explicitly or any generalisation thereof, wthout limtation
to the scope of any of the present clains. In view of the foregoing
description it will be evident to a peggon skilled in the art that various
nodi fications may be made within the scope of the invention. WO 02/15510
PCT/ 1B01/ 01757 13 CLAIMS 1. A nethod of transmtting data froma
transmté)_e@M%wards a receiver, conprising the steps of: formng a
pluralit rdered data units each conprising a part of a data nessage,
transmtting at | east sone of the data units in order; identifying a

di scard status in respect of the data nessage; and if a subset of the data
uni ts i el Admethadhef fiepaming deta fieen @alransmities tewards: a Ireegiverogempsising  of

t he dat qhéjgietcpss S not been transmtted: indicating that the data nessage
is to be discarded; and transmitting only the final one of the data units
from the sai dosnibges, pluratitydf ngdered daldi anits @achf cornprisindi a@aef of keddet a
nmessage. 2. A nethod as clainmed in claim1, wherein the 1 ndication of the
endi ng dP€33¥Cdata nessage is an indication specifying the |ocation of the

start of thet%%ﬁzjﬁ@??ggast%”% %quatg%n%gé Bﬁﬁ%eri n claiml or 2, wherein

on identifying a status In respect "data nessage; and if a
subset of t hédatdifgingra discamicdtaudisrig reseedt ofithe date mebsades asdlt a units and at
| east Orllfe a %El geret 8 thteh(?atgat}nl sliﬁci:llt.lginrg]atﬁer}%tal %%%nofttﬁg g artg tutnﬁg atngeat least one
other of the data units has not been transmitted:
indicating that the data message is to be discarded; and
transmitting only the final one of the data units from the said subset, including

an indication of the ending of the data message.

2. A method as claimed in claim 1, wherein the indication of the ending of the data
message is an indication specifying the location of the start of the data message.

3. A method as claimed in claim 1 or 2, wherein on identifying a discard status in
respect of the data message; and if a subset of the data units including the final one
of the data units and at least one other of the data units has not been transmitted the
data units of the subset other than the final one of the data units are not transmitted
from the transmitter towards the receiver.

4. A method as claimed in any preceding claim, comprising the step of allotting
consecutive sequence numbers to each of the data units in order.

5. A method as claimed in claim 4, comprising the step of, before transmitting the
final one of the data units reallotting a sequence number to that data unit.



data units of the subset other than the final one of the data units are not
transmtted fromthe transmtter towards the receiver. 4. A nethod as

cl ai mred iwoanysspr ecedi ng claim conprising the step of al POTABMEY1757
consecuti ve sequence nunbers to each of the data units in order. 5. A
method as clained in claim4, conprising the step of, before transmtting
the final one of the data units reallggting a sequence nunber to that data
unit. WO 02/15510 PCT/1B01/01757 14 6. A nmethod as clainmed in claimb,
wherein the sequence nunber reallotted to the final one of the data units

is the ence npnber .oneg .greater than it sequence nunber of .t ast
it o ot A RERA R EHaiota T GRHEE. WiRteh e FReRRE n e fionsd fo, b
sequencginabsherof el dstht @dtst ie thBeseduehk MIAbES oh8Qreéaten thah tige IseqhiBfce
sequence nunber two %reat er than the sequence nunber of the |ast data unit

t ransni tusaoerf the destieda ypit flaasmilged.n any of clainms 5 to 7, conprising the
steps of: allotting sequence nunbers to further data units to be
transmtted after the said data units conprising part of the data nassage;

and bef qr e At meittsod b iogniddoinecidivi Bhhefidihaheridagiehed INudibarorealoBed t tive
sequence, nunbers foll ow n,tg that reallotted to the final one of the data
u

uni ts t dinghenewf: her dafat wnits isi the. seguencepRYHRCR VG Idapaten than i SEABeRER ng
| ai . Lo ) _ dat s to be di ded |
claim t u@{ﬁﬁ@ﬁgﬁg%@ghw%,ahgg‘t‘lﬁ%(ﬂe ata nessage is to be discarded is

transm I'nal” one e data units. 10. A nmethod as cl ai ned
inany of clains | to 5 claim7 or claim8 as dependant directly on claim

e e EoeA SRR e el JGriSbRa bbb B ASHRA 6 1 e
allotting sequence numbers to further data units to be transmitted after the
said data units comprising part of the data massage; and
before transmitting those further data units realloting consecutive sequence
numbers following that reallotted to the final one of the data units to the further data

units.

9. A method as claimed in any preceding claim, wherein the indication that the data
message is to be discarded is transmitted after the final one of the data units.

10. A method as claimed in any of claims 1 to 5, claim 7 or claim 8 as dependant
directly on claim 5 or 7 wherein the final one of the data units is transmitted after the
indication that the data message is to be discarded.

11. A method as claimed in any preceding claim, wherein the data units are protocol
data units.

12. A method as claimed in claim 11, wherein the protocol data units are radio link
control protocol data units.



11. A method as clained in any preceding claim wherein the data units are
protocol data units. 12. A nethod as clainmed in claim1ll, wherein the

prot ocol wabrzi¥mits are radio link control protocol dataPOniBmE/01%D

02/ 15510 PCT/1B01/01757 15 13. A nethod as clained in any preceding claim
wherein the data nessage is a status protocol data unit. 14. A nethod as
clainmed in any preceding claim whereifpsthe transmtter and the receiver
are operable according to the third-generation protocol specification or a
derivative thereof. 15. A nethod as clainmed in any preceding claim wherein

o clai i PRI ESiodifeg k"B Sk Ehe ' ot MNP, B B mekiagRasE "¢
recei vemtatas pro@evbddtawmitt - 17. A method as clainmed in any preceding claim

wherein the said steps for transmtting conprise transmtting by a
wireless link. 18. A nmethod as clained in claim17, wherein the said steps

for trangm ] i a g .adi . S | red
i any preciurinef a3ARd iR drbeeing it sihergl ufg, TERGANG ol Blelcs
i ncl udeseceiver apeopkyablg ddverdirggbhthef tHildegatairatiore gsai@eo! 2pecificatidrhod s
clainmed jn an receding claim wherein the data is transmtted in an
acknow éi&é'gﬁt"f)%)g’@.re 1. A method as clainmed in any preceding claim wherein
the data is transmtted in an unacknow edged node.

15. A method as claimed in any preceding claim, wherein one of the transmitter and

the receiver is a mobile station.

16. A method as claimed in claim 15, wherein the other of the transmitter and the

receiver is a network unit.

17. A method as claimed in any preceding claim, wherein the said steps for
transmitting comprise transmitting by a wireless link.

18. A method as claimed in claim 17, wherein the said steps for transmitting
comprise transmitting by radio.

19. A method as claimed in any preceding claim, wherein the final one of the data
units in order includes data specifying the length of the data message.

20. A method as claimed in any preceding claim, wherein the data is transmitted in
an acknowledged mode.

21. A method as claimed in any preceding claim, wherein the data is transmitted in

an unacknowledged mode.



WO 02/ 15510 PCT/1B01/01757 16 22. A nethod substantially as herein
described with reference to the acconpanying draw ngs. 23. Apparatus
adapt ed oo opessior mi ng a net hod according to any precedi nBCTABILON75724. A
transmtter for comunicating data to a receiver, the transmtted
conprising a data transm ssion control unit operable to performthe steps
of: formng a plurality of ordered datagunits each conprising a part of a
data nessage; causing the transm ssion of at |east sone of the data units
in order; identifying a discard status in respect of the data nessage; and
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transm sgrading. an indication that the data nessage is to be discarded,
and causing the transm ssion of only the final one of the data units from
the said subset, including an indication of the ending of the data

MESSAQe.23, Apparatus adapted for performing a method according to any preceding claim.

24. A transmitter for communicating data to a receiver, the transmitted comprising a
data transmission control unit operable to perform the steps of:

forming a plurality of ordered data units each comprising a part of a data
message;

causing the transmission of at least some of the data units in order,

identifying a discard status in respect of the data message; and
if a subset of the data units including the final one of the data units and at least one
other of the data units has not been transmitted:

causing the transmission of an indication that the data message is to be
discarded; and

causing the transmission of only the final one of the data units from the said
subset, including an indication of the ending of the data message..



