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TI TLE A nethod and a device for inproved status
reports. TECHNI CAL FI ELD The present invention

wolzaslopges a nmet hod for use in a cellular PCT/SE2008/050108

conmuni cati ons system in which systemtraffic can be
exchanged between a first and a second transceiver.
The traffic is sent in data units, each of which is
gi ven an identifier and which nay be divided into
éghents. A receiving transceiver may send status

APt eh SRS TERTR S STRo 1 T anscei ver.

.e. to the transceiver fromwhich the data was
transmtted. BACKGROUND In the 3GPP LTE project (3rd

Béﬁ@f‘ﬁ@ﬁérﬁﬁbpt nership Project, Long Term Evol uti on)

ak W HBHNT Gkl SysSt nsRL Ragi o, Li
%g%}t ?)g%%elr‘\lér c‘)rt1 ocoll [ S&Sélggé]? o% c@%&iﬂ?ﬁ? Cfao:?i lenS%be?'weaen cBffular
esemsinicatians systeandntvieick eysteot traffe canbectxahhegea lblefween
I ..e.. the so called eNodeB, "eyolved NodeB". |n the
Rt 270 peSend SansoavetoThe VREF Popgat 1 datd BhER ogagh of
WRICR Shgien ahiigentile? asteWHiéh eﬁa@beb@im@ecgiwt@nsegments. A
sequencé nunbers. In response to PDUs from a
tecaiving tranageipar nyay sked reakisvinfeniationy ins dates freges or data

calle LC st atus, P e RN FIV, . W

G0l el PR PP By AL PR ¥ 0 e

frA¥ateivdidiont dthicH e daway e@srhiteiecei ved, or

i nformati on (NACK) that data has not been properly

received, i.e. received only partly or not at all .
I@;C%élﬁﬂﬁl NACKS in the RLC status PDUs are sent as

%@ sequence nunbers in order to identify the PDU in

mutet BG@PP IUTH- Projeyts (2asgeddr&lieibWRanrership Begewtnledg Term

whi ch i

ﬁwlplgtiwgﬁsog ghﬁlﬁ% ggﬁﬁ%ﬁﬁ@%@oégﬁ%e%@ 21% 'y{vl_bl (f%)a%icg Wnko&ontrol)

protocol is used for communication between users in a cell and the

controlling node of the cell, i.e. the so called eNodeB, "evolved NodeB".

In the RLC, traffic is sent as so called PDUs, i.e. Protocol Data Units, which
are identified by being given sequence numbers. In response to PDUs from a
transmitting party, the receiving party sends so called RLC status PDUs to
the ftransmitting party, with so called ACKs and/or NACKS, i.e.
acknowledgements (ACK) that data has been properly received, or
information (NACK) that data has not been properly received, i.e. received
only partly or not at all . The ACKs and NACKS in the RLC status PDUs are

sent as PDU sequence numbers, in order to identify the PDU in question.

In LTE systems, RLC PDUs may be segmented, which has as a
consequence that there will be two or more PDU segments with the same
sequence number, since the sequence number is a property of the PDU. The

process of segmenting PDUs is also denoted as re-segmentation.
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sequence nunber, since the sequence nunber is a
property of the PDU. The process of segnenting PDUs is

WwW@bk®e/ogapdt ed as re-segment ati on. Because of t hBCT/SE2008/050108

re-segnmentation in LTE, the seguence nunbers w Il not
suffice to identify the data for which ACK or NACK is
sent. SUMMARY As has energed fromthe expl anati on
above, there is a need for a solution by neans of

B@éemeAGK%h@r}@ %tm&hn aree t pRsEhlL bRtk tmmeoers will not

recel ving par to a sending party in 3G LTE systens

s Hfich® |ddetuﬂy|the eatanfar wwhiels pEtd ot BACHeisd®nd segnent s

that they are sent in response to. In addition,

anot her need whi ch shoul d be addressed by the solution
SOMMARYI Oon is that it should be possible to send a

vari abl e nunber of NACKs. This need is addressed by .
Asnbapesrrged ifiope e explapatianaabove, therelip adiced fﬁéﬁrﬁ@ﬁitlon by

ek A R A EATURLASHL ORIy o Bl lpary

te£ @BAdINGNEELInVBC. LThaybleaid tanibe ideatifad:tveith respeento the
in data units, each of which is given an identifier.

data seameninhas they atsesentin Efé@qnﬁgé°~segnent s, and a
receiving transceiver may send status information in
data franes or data units about properly received,
Ipartidiéibhy anetreirvieeed avhiclo rshoatkibee dddeesaed byt $he csadution in

SRR IR 4 L b s S Bt VAL R e NACKS.
the invention, in the case of one or nore partially or

non-received data units, the status information which
Thisgwed is @ddresssdriey the mneaﬁ@tdeveretrori lrmcthatjéﬁlscloses a method

BT S0 BT S R o g o

éxdraingeal bytweeeiav bt daid aursetond\frtraﬂsce%tsmé trhﬁlc in the
data units that were not received. Thu by nmean

syReMnivesintdn date undeoRash pbadlieN és fga/@nt A @%rai@rev. H@e data
0'15 dgfa? ¥Edi |8? rﬁh Qegrhdnts A5RE 1 Ye A g GGRskEdePATdySsend

uni
status information in data frames or data units about properly received,

partially received, or non-received data units to a sending transceiver, i.e. to

the transceiver from which the data was sent.

According to the method of the invention, in the case of one or more partially
or non-received data units, the status information which is sent to the sending
transceiver includes information about whether the data units were non-
received or partially received, and in the case of a partially received data unit,

which parts of the data units that were not received.

Thus, by means of the invention, it becomes possible for the receiving
transceiver to distinctly identify non-received parts of data units to the
sending transceiver, thus in turn enabling the sending transceiver to

retransmit those parts.
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sendi ng transceiver, thus in turn enabling the sending
transceiver to retransmt those parts. Al so, the

w0 poosfop41em mekes it possible to identify nore PCT/REX88/050108

any anount of non-received datag which was another of
the needs to be addressed by the invention. In one
enbodi nent of the invention, the infornati on about
whet her or not a data unit was non-recei ved or

Af?@bt iR InvehBSeinvads ® poasibidrdidaatify mbas of "Ile§saiér‘iiy dcunt of

rames or data units I'n another embodiment, th
nori-ceqeitaddatab sxhiclhvwashamethes obtheandads ta hetaddiassageby the
non-received is included in the data franmes or data
NEPONLS i nformation which indicates a first and a

| ast part of the non-received data . In yet another
aspect of the present invention, in the case that a

Waere empasdinental the inyention thedaforgatipa mhasit ydiethgrsor not a
0 . f. .

OS5 EAE BRSO, 8 Scbably REURSIIA 198 i s

d adi feahesl obyatahenitsecei vi ng transceiver. In a further

enbodi ment of the invention, the infornmation about

whi ch parts of a data unit that were non-received is

!nn%‘\d’tﬁstdetinﬁoﬁlﬁﬁer%?‘}rfé it GHRiofr atdil vHIEW barteSf a data ugtitathat

nformation which indicates the identifier of the d '
ware noaseodved isinchidednatthe datdbbbameshy datgiunids g information

i : q : dd it
Whmt s R abh s hed Lo ridad I v oo pect s
and advantages of the present invention will be

explained in nore detail in the detailed explanation
i vetransthenasmert af ibe presantanantions 81 Bisesase that a data frame

PR ek sEhel(RCedhet B RE  sESmIePAT Fh Sps pr more
et daspnédtedhas nov eedetiedl Ithe nrddedvif@l frandaeiverwithis can be

reference . .
indicated by the receiving transceiver.

in a further embodiment of the invention, the information about which parts of
a data unit that were non-received is included in the data frames or data units
as information which indicates the identifier of the data unit, as well as
information about the beginning of the non-received data in said data unit,

and the amount of non-received data.

These and other aspects and advantages of the present invention will be

explained in more detail in the detailed explanation given below.

The invention also discloses a transceiver for use in a system of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be described in more detail in the following, with reference

to the appended drawings, in which
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to the appended drawi ngs, in whichFig 1 shows a
schematic view of a systemin which the invention nmay

wheoogppiieed, and Figs 2-6 show vari ous enbodi neeit/SE20H8/050108

the invention, and Fig 7 shows a schematic flow chart
of a method of the invention, &hd Fig 8 shows a bl ock
di agram of a transceiver of the invention. DETAILED
DESCRI PTION Fig 1 shows a schematic view of a system
100 in which the invention may be applied. As

menti oned previously, the invention is mainly intended

£igr 1 shoWans hehfic3EER & TA dybReh i vehicH thé Ghvention may be

Generation Partnership Project, Long Term Evol ution
apliedngndsonetimes also referred to merely as LTE

yste i Cl AV . vol ved UTRAN
%%gé: ﬁﬁ%&t{}a‘@fgé ee%lr]fggréé';sﬁe\bm{% éﬁﬁg ”ﬁ’ség]\cfl@m?%(?c hangeabl y
Fiarostghwsib dchematiesion ¢iaroof a Asetstwohtheninbentich, aad LTE
system 100 can conprise a nunber of saq called cells,
e showhAHoGksdiggtRmm C48 trepgCeivef PHtnE IMEgliP™ el | in an
LTE system can accomobdat e a nunber of users,
sonmetinmes generically referred to as UEs. User
EguANEDRBESCRIPTION, one UE is synbolically shown,

blacl 560 1 1ot Ve Al 2o R 1ODa T ATUEN B 1HEnfon H be
agReBAs @eativesd Q%us&@fth@aﬁfve@ﬁbh-is%iﬁl& trhénded for
functions of the eNodeB of a cell is to control the

sysi¢miscoft hieaRGRR biiFukiads i-pn TairdeBpneraton Gartnerghip Project,
CAARA B SR B PE L0 RS gl os LTe
systemis| mlat tafAdibile in BGBPMMgwmlag eablved, UARAN roaf EiLLTRAN.
1R g bR e SRR ot S
Radi o Link Control is used for

As shown in fig 1, an LTE system 100 can comprise a number of so called
cells, one of which is shown as 130 in fig 1. Each cell in an LTE system can
accommodate a number of users, sometimes generically referred to as UEs,
User Equipments. In fig 1, one UE is symbolically shown, with the reference

number 120.

LTE systems such as the one 100 in fig 1 will also comprise a so called
"eNodeB", evolved NodeB, for each cell. One of the functions of the eNodeB
of a cell is to control the traffic to and from users in a cell. In fig 1, an eNodeB
110 is shown as the eNodeB for the cell 130.

Traffic from the eNodeB to an UE is referred to as down link traffic, or simply
DL traffic, and traffic from the UEs to the eNodeB is known as up link traffic,
or simply UL traffic.

In LTE systems, an RLC protocol, Radio Link Control, is used for

communication between the eNodeB and the UEs in a cell.
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conmuni cati on between the eNodeB and the UEs in a
cell.According to RLC, in LTE systens, traffic between

wWo mso9sdnscei vers, i.e. an UE and its eNodeB i BCESEX00$/050108

so called PDUs, Protocol Data Upits. According to RLC

each PDU is assigned an identifier, a so called

sequence nunber, which allows both the sending and the

receiving party to identify a PDU. In the description

below, it will be assuned that data PDUs are sent by

the eNodeB, i.e. in DL, and that status PDUs are sent

Agcerdingeto RLE. in 4 THL systempetiafiic betwaenuvwe H@nfa@ﬁlvﬂrédle an
t [ Ep t

Bt PLeOH e SERL o A BOD)ePhAEBISH Bt According

toReqt ieach PDE ||srws§kjmemanamemfml & sonedlledosequriceatumber,
in the other direction, g PDUsmg ’%gd
gpg{hﬁlop@@otmh@@enqﬂmg@mt g rﬁ%‘?ﬁ’i”@rf?d‘%@r epfiye PDU.

E- UTRAN RLC can operate in different nodes, configured

by the eNodeB, nanely Acknow edged Mode (AM,
mmamcztr@dgecbawdeit(ij/pbeamwm@dwatrda’w Ridde ar&gent by the

T t P Al I f th
ERGuBR™ 185 853 SRR P DR ol $2R6pK b U6 o g UL
LdWevkr 8t sifof@ béafbélﬁﬁadj@@t&hmb\ls I@ekbly GrnexfRplE iehBed to
a so called status PDU, i.e. a PDU which indicates to

facitalro thep repder e cepiarsiandingt 06 the twentien.a the inyention can

n, .t S
AR B8 R Aamkf STRA(R, SROEER PR AR Satus
PELH ireOLbyt térwe UéErﬂeswtlandmcbfeir@dlgadEb.yTRAel RIEbeanm@erSate in
of so cal I ed ACK nessages or icators and data units

difecentamedes 69@69)%’?9 %é@‘?\%}'}o §B.enaggly, Ackpeyirsger fMode
ZEUF?éCI{hQJ"wIé AU} andrtead 'r&ﬂtrﬁng%TweTHg status

ans of a so called negative A
E’Iﬁkwﬁﬁefatcmesﬁmodnly beedat AMori gi nat ed recel ves a NACK
inreturn for transmtted data, the eNodeB wil | thus
know that this information should be retransm tted,

HaHaldNode® 110 8Bndl PBUNSIsiEh ofitaimd dhRetoceaupf12Blie. a so
data traffic, a UEwill thus send status PDUs with

called data PDU, the UE can reply with a so called status PDU, i.e. a PDU
which indicates to the eNodeB the reception status of the data in the data

PDU which was sent from the eNodeB.

In the status PDU to the eNodeB, data units which are correctly received by
the UE is acknowledged by the UE by means of so called ACK messages or
indicators, and data units which are erroneously received, i.e. only received
in part, or not received at all are indicated by the UE by means of a so called
negative ACK, a NACK. If the eNodeB from which the data originated
receives a NACK in return for transmitted data, the eNodeB will thus know
that this information should be retransmitted, usually untii an ACK is
received. In the case of DL data traffic, a UE will thus send status PDUs with
ACKs and/or NACKs to the eNodeB in response to data PDUs from the
eNodeB.
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ACKs and/or NACKs to the eNodeB in response to data
PDUs fromthe eNodeB. The ACKs provide information

wW@bmano4ipo t o whi ch sequence nunber PDUs have bRERSE2008/050108

correctly received. This can be, done either by

provi di ng the highest nunber ofS a successful ly

received PDU, or the first nunber of a nonreceived
In E-UTRAN RLC, data PDUs can be re-segnented,

PDU.
0 RS BV Phaf BULER b SRR SR pous

hdal baed SeMéctBepedenal yThikncdnl be IdbneSeltHHreBydqﬂth&‘tg the
RLC PDU segnents shoul d be identified by nmeans of the

%‘669%@“%%%@ sgecasstyregeivad ARG ‘Pfle*Je fust pempengf @ non-
,%Qe%ldllﬁfgusegrrent ation offset, SO, which indicates the
segnents’ start in the origi naI RLC PDU. An ACK or a
NACK is sent in the formof the sequence nunber of the

r Lgi,ngl gince, re: nent.ati on gan _occur,
Br e BB nehRE it WAL A bt Sraaimrrnon b TR paligsd of 2
bviciRNOEredted Re M PDILEEaniMtaHE time Bf FétearRiNIE&iBn bse split into
nmeans of the sequence nunber and not even by means of

seaMeUs thalaresanthsepa@telyhe segnentati on can occur in
several "generations", i.e. multiple re-segnentations
can occur, and the eNodeB does not know whi ch

gmemk;]ﬁ ait isJintérfwddﬂwbER%BCI@NﬂC%gmetﬁtershbuld bé identifibd Dy means
roblem i.e. ntification of CK: ed C PDU
@Jfaf'}f Fed¥engee NHMPEA! 6He.9ﬁ9éwsRC§% I @s%s.weg 3% arghcalled

Q@gﬁén%"ﬂgg tbgf[s)%'t sggr Qgﬂ?%dtés @@%@8%8%@% }lPE.\@/gr@mal

BL&: BBUPBI M)KhorcmUA&H&@mmrmﬁ\a)formfethavselqsenom nomber of
U%Zah%mﬁgﬁ%ﬁ&gﬁﬁ but &%ee & rsegr?‘\re%taqront Ic?a?n 'Blé‘ngS tRe % Segments
which the ACK or NACK from the UE refers to cannot be identified uniquely
in the eNodeB by means of the sequence number, and not even by means of
the SO, due to the fact the segmentation can occur in several "generations”,
i.e. multiple re-segmentations can occur, and the eNodeB does not know
which generation that the ACK/NACKs refer to.

It is this problem, i.e. identification of ACK/NACK:ed RLC PDU data that the
invention intends to address.
Different cases can be discerned when it comes to status PDUs:
a. A status PDU with only one ACK, and no NACKs.
b. A status PDU with one ACK and one or more NACKS, which has two
sub-cases:
i. One or more of the NACKs are "segment NACKs".
ii. All of the NACKS are non-segment NACKs.

In order to address case "a" above, the invention proposes a status PDU
which is shown in fig 2 with the reference number 200. As shown in fig 2, the

status PDU 200 comprises a D/C-field 210, which indicates if the PDU 200 is
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ii. Al of the NACKS are non-segnment NACKs. In order
to address case "a" above, the invention proposes a

W@ t@s0341BDU which is shown in fig 2 with the rer¢ESE200%8£050108
nunber 200. As shown in fig 2 ,7the status PDU 200
conprises a DDC-field 210, which indicates if the PDU
200 isa data or a control PDU. As will be understood,
a status PDU is a control PDU. In addition, the status

FB20P o ashtrslesDan ARCKIF beluhdé?foowd bistatue POY isea rgntrol
fgrow ded in the formof the sequence nunber, SN, of

BY. RLC PDU which the ACK refers to. The status PDU

200 al so conprises an indicator, e.g. a flag or bit,
shown in fig 2 as an "E-bit" 230, which is used to
Inngddisde theestaties @Die 200 mbkeles earnfACKGEKId 1220t meth the ACK

st.atus PDU 200, Inth f ab f h
34189 Rowded 11 1he PHR Gabe SRRCETgeD SN tha ReG POU

wH@H%Q%CRrrefQHWThbtsstatugafﬁD@e%'@%%d Bo P@‘i@és ta® indicator,
achi'eve proper alignnment of the contents of the status

EPUaZey. oom s;mmueflgfz sacm d-bghasht whichsis usad tedindicate

elgyieema T S AT o HHERER 80 2. Dhai ng 15

shown as 240 |n fig 2. Turnlng nom1to t he case
identified as "b-i" ab one or

'ﬂ“h@eWE@IQSOfr%@@”C?oOfs’él@%‘fﬂ '@dhaaﬁt%tuﬁrPle Len F@( q;%?fe R own in
ﬁf@{zﬁ%ﬁtme‘aa n}qv"'q ity Migkeah sl eate .M@&%a%dg&meve

bee rec |ved a concept use
iﬂrlm@e'r ra\hfgnn’ieamg df\/lthé mmlserhie ofnmeosibauajPDm?s‘.)Oc@mmxamle of
erere erred to Segment O‘f
B oo e, e T LA ameBL ey i used i
m;jéctﬁﬁ{s RA &s bividdd Mo uaRL&iERd THR A PLs scrfovatrh@s PRYin fig

refers to, and the other of which is
Bsed to |nd| cate the | ast non-recei ved data oct et
which the NACK refers to. It can be added here that
al t hough octets are used to exenplify the invention

FLAiSy Aeheiosther eagesridntified-3E "BliCabbee, i.e. where one or more of
the NACKs refer to segmented data units, in other words the case in which
the NACKs indicate that a data unit has been partially received, a concept
used by the invention will now be introduced. This concept is here referred to
as "Segment Offset pairs" or "SO pairs”, i.e. a data pair, one of which is used
to indicate the first non-received data octet of the PDU which the NACK
refers to, and the other of which is used to indicate the last non-received data
octet which the NACK refers to. It can be added here that although octets are
used to exemplify the invention since octets are used in LTE RLC, the

invention can naturally be used if data is sent in other sizes as well.

An example of a Status PDU format 300 which can handle case "b-i"* above
is shown in fig 3. In similarity to the Status PDU format 200 of fig 2, the
Status PDU format 300 comprises a field which indicates if the PDU 300 is a
data or a control PDU, and an ACK field with the ACK being provided in the
form of the sequence number, SN, of the RLC PDU which the ACK refers to.
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i nvention can naturally be used if data is sent in
ot her sizes as well. An exanple of a Status PDU format

w@odsmiieh can handl e case "b-i" above is shownCT/BEX00§f050108

3. Insimlarity to the Status PDU format 200 of fig
2, the Status PDU fornat 300 conprises a field which
indicates if the PDU 300 is a data or a control PDU,
and an ACK field with the ACK bei ng provided in the

u t
T Dls Pty DB G0G RoMTREE oyl 4 M B ploen in
'f@di' estart, \;Eéblﬂ whidH &g ueed bbgndﬁbwvthhe Irorés*.egmca as absence of
bit" ich is to indicate the presence or

%lﬁé?é?ﬁ:‘é‘ the SF@&E?(?QLE%B e status PDU 300. If one or nore
NACKs is included as in fig 3, each NACK is foll owed

by an "E" bit or flag and an "F" bit or flag, where
tftweanbrimom NALC K16 retustedi Bis andighdreathORACK [sriedewed dy an

the b|../la ndi cates, i - an.SO.pair, i
e &Eiapgnd AR Fapit R el WaReR et 5 B0 Gk figp Tt another
DW\U!GIS pReeht bt hbn‘ Iaaag tBaIF b&/ﬂ@gnddm:@telsnﬂaﬁa;@ palr it hecluded
data unit to which the ers was segnent ed

fepttne Siate e HAGK of et ORI Phenue ahane SobIRARscaT Be said to
fé@gc%%e et;t Hafl ﬁﬂlt QS Nﬁ‘@h tﬂQqqAERaFefegew‘é@Sseescﬁﬁer(teeror not,

WO m Ss nonconsecutve part
ginde ttHnast isﬁeonﬁ’l@tdasarwmm S8nHimcareyustede present
invention in that one and the same NACK SN wi |l occur
twice, but with different SO pairs. In simlarity to

Ft%n%’[@&%b"fﬁ@ﬁt@{ecf {Hait 4he cé@o%e%ﬂpl@é\% n%snhaebut non-

status PDU 300 of fig 3 are provided in f or m of
cmsewq\ae m@etsmfmmr an<$lthe)sam|eePDLJO:awDuemr@red by theCrresent

Blvalliohan AR Su=opniudbe" Wi AVRER BN LRSS, i

aﬁf@tm@@a&@o infig 3, the SO pairs are included
for the NACKs for which the "F" flags/bits were set.
Thus, the SO pair shown as SOL 1 and SOL2 "bel ong" to

NAGKTiarty R ERBoafhea &f &9 R CKLAnd NACKSs of the status
PDU 300 of fig 3 are provided in the form of the sequence number, SN, of the
RLC PDU which the ACK or NACK refers to, for which reason the
ACK/NACKs are shown as ACK_SN or NACK_SN.

After the last NACK of the status PDU 300 in fig 3, the SO pairs are included
for the NACKs for which the "F" flags/bits were set. Thus, the SO pair shown
as SO11 and SO12 "belong" to NACK1_SN, and the SO pair shown as SO21
and S0O22 "belong" to NACK2_SN. Also, as shown in fig 3, "padding"”, PAD,
may be used in the status PDU 300 of fig 3, in order to obtain octet alignment

or some similar purpose.

Returning now to the information comprised in the SO pairs, the first SO in an
SO pair indicates the first missing data octet of the PDU, and the last SO in a

pair indicates the last missing data octet in the PDU
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and SO22 "bel ong" to NACK2_SN. Also, as shown in fig 3
"paddi ng", PAD, nay be used in the status PDU 300 of

WO 2@8894126 n order to obtain octet alignment orPGDHE2008/050108

simlar purpose. Returning nowg¢o the information

conprised in the SO pairs, the first SOin an SO pair
indicates the first mssing data octet of the PDU, and
the last SOin a pair indicates the |last m ssing data

Rehetldi be pbiatdeDblittthahid theldda inthareskived POV, i.ef thielDUSs to
data in the received PDUs, i.e. the PDUs to which the
Wbl@hl\i&@Ké%Né\CKﬁ éefﬁfr'én@(é%ingqg (ﬂ? @u‘b‘ép%toﬂ'@' thRanoctets, the

m%ﬁﬁaq chher baq,ﬁgtéé%@pa@gﬂmﬁgaéﬁs téﬁwsbq“h@%'p%ﬂlstv\?ould

such systens. the n a way Si
thent ihaet wagssmilbetd tHiaddescried abeve heitatgithaibegiraring ahe the

00 ol s "Bt ARAL b hE NAGR defobbus of the

i nvention can al so be expanded by neans of a field for
exanpl e after the D) C-field, which indicates the
Hagan @IS@f beheddachtthet teUStatys BRMpIaef the Rventeomtaasl also be

%?n %5/ ‘1{]?2% S'B,?\TéJSﬂéi’B)U%ra ?(aH'?p‘?g %fg]" ﬁ}%'@gﬁg@é which

exanpl e Shown 7'n
|hlaihlalté$/m@ nafive sathe ptatociRDE, for. exarﬁﬁé tfymEC cﬂmtrdMDDUs

plied i on shown conti nued
3 értewaﬁ%fﬁﬁ S@fJ&t B PERY JB'F'St%I'?gd 'ﬁvaﬂyﬂ%@h injthe example
d at th
i Rese, IR6IcRRT be PP Bt ThaSpRi Blindpict 18, PBRtype
meawydieyapplmaphdbe sbrson showe irfid@di nents, the data
fields in the status PDU of the invention can be noved
to other positions in the status PDU w thout affecting

Wigh Eortrueanaféreic®fio the stdive MDgs offtr‘i’é ifReRBh elt 'sﬁould also
order to achieve octet alignnent. an exanpl e

badoinied amt thatotheyorder A{:N\eaﬁatanﬁ)elﬂmxéhe staius PRUS shown in
BEEO PSR Bt of s RIS FRH Pl s
the statidi FhUamfdhbaJS\tér}tlohhmrﬁﬁ(nwvfeh tottherepostioe in the status
BB‘U’\?\/rithout affecting the functionality of the invention, for example in order
to achieve octet alignment. As an example, in the case with only an ACK and
no NACKs, i.e. the embodiment shown in fig 2, the status PDU 200 could
start with a D/C field followed by an E bit, followed by padding and lastly the

ACK with its sequence number.

Turning now to the case shown as b-ii above, i.e. one or more NACKs refer
to non-received data PDUs, as opposed to partially received data units, this
is handled in the following manner: the F flag corresponding to those NACKs

indicates that no SO pairs are included in the status PDU for those NACKs.

A special case which is also addressed by the invention is when the last PDU
segment of an RLC PDU has not been received by the UE (still assuming the

case of data PDUS in DL). Assume an example where an RLC PDU with
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Turning now to the case shown as b-ii above, i.e. one
or nore NACKs refer to non-recei ved data PDUs as

woppesed2¢ o partially received data units, thiBCT/SE2008/050108

handl ed in the follow ng mannea' the F flag
corresponding to those NACKs i gi cates that no SO
pairs are included in the status PDU for those NACKs.
A special case which is also addressed by the

TRl HlhFor! 19 B2t Moo P amiotied PP RLE PR i ke PoU
sspeentt cdataniRPUSteta 1DL),. 11A85 and 26r4 @ xaspéaiveher e an

RLC PDU wi t hsequence numnber 10 has been segnmented into
3 RLC PDUs, with the PDU segnments containing octets

éoﬂQdeﬂﬁo@ﬁhé%s@ﬁn 4fhict @sPOH haShkdceidNfHelRist Reskhments
case in which the UE has received the first two

e RN DU 1R PDUetD 1-10 @ndodilets and (hagnalseirepsived the
| N .
BB RE PrAS it BLE, PR RLBE TG T the SE TR o

tdteiviedthe s eymenit oRRC(ﬂ?DUHD,H.eeocms p6s1026-40. In

this case the UE knows that an RLC segnment has been
| ost, but does not know its length, so the UE cannot

ﬁ%@ @fsé?‘?én’mi §ﬁ&ﬂ§mﬁtdmL@f§e§%eﬁ@la'éeoééh Ib'é‘f3 but does not

correspon g SO palr I n the status PDU solution to
krhwvs itHengthi soﬁherﬁ:ﬂé@dnbg’t sétche rpeennd @egmrttailqreoffs:et value

RhER. Sar<@onBind o0nal i At da F50 oo e Bl fmicn i

b%@bé@%y&hbﬂ%ﬁt@fn |E?|-t@lé’tD!|Js§@c|alavéIUé$if aﬁQSOSmG@tatd that the
and the correspondi ng second SOis set to

@@@@f the NaCleeduarament s Rotimewand HES WhHaR ”éﬁ PNGQ?% receives
QNREK erOFF\rLg(iPPP%P 100 MR é@rls gég% hdngrd CBI‘??QSOndmg

Fretransmtte SOffe cases, I's not
secaris SOy it setotmt mmspérﬂaldﬂﬂue e'dmdﬁ ﬁeltsi theAsNaieB that all data

shown_in | 1 ow b [ two, bit n the
prigtifron gqr@/%r%?n e B 38 it ReeiBnetiiartg
data may be achl eved. This is shown in the exanpl e of

fig4 , in which all four conbinations of two bits in
trheomef cadas, @ane SQ |pagt isan@calwiaye.negess@y1to aptainghel desired

Tﬁectmi%nv'vﬂgose 8 \ﬁ% in the following, by using two bits in the "F" field, a

complete identification of the non-received data may be achieved.

This is shown in the example of fig 4, in which all four combinations of two
bits in the F field are illustrated. i.e. 00, 01, 10 and 11. The meanings of each

of these combinations are also indicated in fig 4, as follows:

F field Meaning

00 The NACK refers to the entire RLC PDU. so no SOs are
necessary.

01 The NACK refers to a first part of the RLC PDU, 1 SO is needed

in order to indicate the last non-received data group, such as, for

example, an octet.
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of these conbinations are also indicated in fig 4 , as
follows: F field Meaning 00 The NACK refers to the

wenisoet1BR.C PDU, so no SOGs are necessary. 0 1 ACESEAGH050108

refers to a first part of the RgC PDU, 1 SO is needed
in order to indicate the | ast non-recei ved data group,
such as, for exanple, an octet.10 The NACK refers to a
| ast part of the RLC PDU, 1 SO is needed in order to
indicate the first non-received data group, such as,
for exanple, an octet. 11 The NACK refers to a mddle

Hart of thee NASIPIRfertaadagmarmebifedRi® Ripded S@is needed
i ndi cate Hb"rdé} (osfnd?c%i’e mﬁeﬁjsﬁﬁén-?&fﬂb &fﬁ?%éeﬁr ﬁt Q%ch as, for
e, ah ocC e¥. shoul d be

group, such

poi nt ed oeotanhﬂmlet anrmctehe case shown in fig 4 , in

si mlarity to the enbodi nents shown previously, a
"type field" may be needed in order to separate status

R-C PDUs {RoMAtReRid:GotPHiddk faher the ﬂ'@ﬁw 2 SOs are

enbodi nent of the present invention, partial
recei ved rmeda_cblrd@r@erpmmdméeuthehfcrat eddttbet Iaet ablbdeeived

by the UE an UL s atu RLCP in a, slightly
0711 or ent SHAMIBEP CHERT Thae” SRR aBBx?&te% e. the SO

pairs. In the enbodi rrent in questl on, the status RLC
PDU 500 of which is shown in fi the UL status RLC
ibsbotidohe tRfNteg Wnthat ge@eacm:ﬁhpwa i, figs Holih siRilasity ¢o the

erEPaflE RNGE ARGy hokibe ke 8" ey e o
séparhtet statuSARKC R8s sroho othdaRrGatbptroliPDURe enbodi nent

500, the SN can al so be included together with the
NACK, as shown in previous enbodinents. In simlarity

fng%ﬁ%lﬁggéﬁwo@%ﬁeﬁﬂgpmé@@sént IMengaRosamBl r&ved SoL RLC
data PDUs are indicated to the eNodeB by the UE in an UL status RLC PDU
in a slightly different manner than that shown above, i.e. the SO pairs. In the
embodiment in question, the status RLC PDU 500 of which is shown in fig 5,
the UL status RLC PDU from the UE comprises a NACK field, shown as 510,
and a sequence number field, SN, shown as 520, which indicates the
sequence number of the DL RLC data PDU which the NACK refers to.
Naturally, in the embodiment 500, the SN can also be included together with

the NACK, as shown in previous embodiments.

In similarity to the previous embodiments, the embodiment 500 also includes
the use of an "E" field, shown as 530 in fig 5. However, the significance of the
E-field, i.e. a bit or a flag, differs slightly from that of the previous
embodiments: in the embodiment 500 of fig 5, the E-field is used to signify if
the NACK 510 refers to an entire RLC data PDU or to data within an RLC
data PDU. For example, if the E-field equals zero, E=0, this could signify that
the NACK 510 refers to the entire RLC data PDU which is identified by the
SN 520.
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the use of an "E" field, shown as 530 in fig 5.
However, the significance of the E-field, i.e. a bit

wo@eo0s/09412y, differs slightly fromthat of the PCEYEDOS050108

enbodi nents: in the enbodi rent ,500 of fig 5, the

E-field is used to signify if {!lfe NACK 5 10 refers to

an entire RLC data PDU or to data within an RLC data
PDU. For exanple, if the E-field equals zero, E=0

' L f : Lef -

S S 8 ELOYH b PO APECS il onfine naci
520.réfany do sadty, withinBh® BDonideindéfedirbyetite & BRU, Int hifeie case,
E=1 signifies that the NACK refers to data ythin
Vs BdRehEPacn BE STRUSREEDE00 R qripirog dae eNodeE o be
hBROTRENER fhe a6l HdQgkdtiBnt |Tﬁissﬁ1%rﬁ$atBWe§@9dih@ AR the
for the eNodeB to be able to identify the data In o
gquesdiroent 500 somnpfisesratsegmeant giieatl wgudabR. ishowReas 540 in fig

di Q. ¢ |S a se of,f se | ue,
Snote S8 b MRS s B o BB Ohe ip R 8 A ridEgetve oL
ahfas elowsvdrhas dpposeaftotthe previous aahvedinantgaha.embodiment
However, as opposed to the previous enbodi ments, the

eRBsiaesertt LBDSELRATMA indeatednpdpiadiv of thednerferaiyrd data.
t - i
LRGeS PR ARE B ek PRIGE. 445 i lue o

wahiaheinafcatds the beginciages thé@ohegranedgladd, staring from the SO
non-recei ved data, starting fromthe SO val ue 540, up
Dl Y Lbrto 4% L PV thBRoP B VEE BR o Ae can b
realized, in this enbodi nrent of the invention, i.e.

the one shown in fig 5, in order to achieve efficient
Astqaaniesdized. inrtbis emeodimeadit ehthesiengatiornfi.e; Hie gag ghown in

%9135 HTRNe) SO IR0 L BER A4 o
Bllgateathdexaptirenbargeyies that SRGGIA Hay teransniitied heedsito be

(i.e. SO and LF) neede r..indication of the RLC P
é’lé’@??éﬁg do \%!ﬁjﬁ%lf“#e’eg'ﬁcéolb&)&ﬁ éD@ér‘gj’é‘ b ayee T@’ge%ﬁg%z—f'm
WRY Cthe fSIAY (b, G URCLFLRALEEEY fof FholfPeion® P
rHrgxi met eor e(ltli cal % ze o)f9 t he SOoaﬁ LF Pi 2?315% W’ﬁ bU
segmeatsd woolldb eeedi toi ke djuitahiacde woulvell.t Howelernds wilaalso be
\peaéfz%dqn r%glt‘l?cggggﬁwé r];naximum theoretical size of the SO and LF fields
will not need to be utilized, which would thus lead to a waste of data space if

the size of those fields were made static.

In one embodiment of the present invention, the inventors propose to
alleviate this problem, i.e. inefficient use of data space for the SO and LF

fields. This embodiment will be described in the following.

In this aspect of the invention, a basic principle is that the SO and LF field
sizes in the RLC status PDU are made adaptive to the needs of the current
RLC status PDU. Obviously, it is possible to use two different sizes for SO
and LF, e.g. 6 bits for RSO and 4 bits for RSL. However, in the subsequent

description, it will be assumed that the size is the same.
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Bt41&fht a space for the SO & g,'d LF fields. Tht§SE2008/050108
enmbodi nent will be described i the following. In this
aspect of the invention, a basic principle is that the

SO and LF field sizes in the RLC status PDU are made

adépds pmpbeeu tire thrie edpeof oft the mase:ﬁﬁhv&hi(brstaadwnmbu}angth field

ofbr 38 by 1-arS BRIk BuoPel Blsoratd LEEEE 1Pt idho status

Fbr%&% eé in ubﬁnﬁfébﬁﬁawe[ﬂts IBRGEY fidll s inl brdér It& beeable to read
assums that the size i1s the Sane.If, as proposed in

t hihe satpecnessiagene present invention, a dynanic length
field for SO and LF are used, the eNodeB (in the case
of data in DL and status nessages in UL) nust know

t ha sfirber@ly hoff a@idilnpliszmg thigrisles Haveben addditidraal rfieddl in fiee RLC
stat us nessage. rst way of acconplishing this is
t oStAkiseP Rl raeamebhaad% whighits indieatieco'dpasie phe SO and LF

eﬁé‘%ﬁ@@‘é@ﬁpﬁmﬂh&% l:éuhflﬂ'ﬁ' &f\&!dV\ﬁhu% |ﬁ&\?%@8gﬁ%@%q Fgﬁgth fields

or exa there cou
V\hnndheldmdleuamsagaiaraﬁl bllsefﬁgtsrsnte ebdld diffiett fnemdRicC &MU status

message ag)e 6 bits. This size could differ from RLC
PDVESPAIH 0 HALSINESPA%t at us nessage. |f SO and LF

were to be given different size values, two such
l ength fields would be needed, or use coul d be made of
a BreQefricnbl weleato bagiven Bileremtrsizaaaluas, gvoschslength fields

al ways, x bits | onger/sh r

VB e PR R EyAREE A Bro IRl 8H B netveen
opihefnh z&gl SO g @W/awtx ies [ohget/seorteAtheor angidWEven since SO
alternative aspect of the invention, the explicit

| naﬂ‘éalt'f oATeotyRicRlysPh dhefsame edeanthis FoRtnaizgtion gmight not be
pe[eqij yous, due to a re-arrangenent in the RLC PDU
tatUs nessage. In this aspect of the invention, it is
proposed

According to an alternative aspect of the invention, the explicit indication of
the size of the SO and LF fields is superfluous, due to a re-arrangement in
the RLC PDU status message. In this aspect of the invention, it is proposed
to move the "length fields* SO and LF to the end of the RLC PDU status

message, which will be described with reference to fig 6.

In the embodiment shown in fig 6, the status information for all included
PDUs is provided first, i.e. SN (segment number), RF (Resegmentation Flag)
and an extension bit, "E". In this way it will be possible to also include
complete PDUs, where no specific segment information needs to be sent.
For PDUs where resegmentation has occurred, the RF is used to indicate
that segment location and length information follows, and SO and LF are

appended to the message frame



to nove the "length fields" SO and LF to the end of

the RLC PDU status nessage, which wll be described
wowRaR/0vEberence to fig 6. In the enbodi ment shPEEISE2008/050108

fig 6 , the status information f all included PDUs

is provided first, i.e. SN (segnment nunber), RF
(Resegnentation Flag) and an extension bit, "E'. In
this way it will be possible to also include conplete

PDY$ s WreiHe é?ﬁbé@l?r?éﬁt'& fRye8), Wﬁ@t"dyﬂérﬂfd‘ﬁldrpﬁf fheeststusOmessage,
be sent. For PDUs where resegnentation has occurred,

t héeRBQ sndddd aasurnafteathe tahtaexwgtmnblt Fod#t iafiar #hrifirst E bit

I h f F

o Ui o LBR RN P IncdiSaieS ot R iR ks b S RRCEERfiote the

t h@ah.téyl’(ﬂmsmceoﬂfd ooéraﬂlhﬂe§§aajeJSlz§aaStagaeembed|r&@1tanﬂeieds to be
occurs after the | ast extension bit

5t hémPWPstforEeb@mp\ﬂ frama aviAte ot ldh "le@éll?bafﬂ"@sretcﬁa’ter ktnows how
86, bids bre fo? Wed S5 ahan renage! I? a‘é?)ekr\’cﬁl/éjﬁow%any SO and

Sl nce the overal I nessage size in this enbodi nent
needfs paios bieatkwdivﬁmlloﬁvoafteaxmepllaet extems@nMIC bhuRLiGe receiver can

header, .the recei y bits are left for
th@a%@aéﬁ&h%?'zﬁﬁ ¥g§e gha%\q EEW@[%AB how many SO and LF
pairs that will follow after the [ ast extension bit.
Thus, the receiver can calculate the sizes of the SO

10andf tFsfa ee@grement; that shey RldestatesrdrldUt shauld e Ryte-aligned. an
st aatcfgéﬁ qbelgpgt:le:ﬁo%sdt&gebééﬁﬁecfﬁg?qr?ﬂhatatﬂearﬂﬂhﬁelo&allenﬂlﬁlﬂa bits is

ed ou nunber oOf renni
b| ta8so alvfaiedlot()jyilthe dachbley of vedicatety segafent flidldsaed mteger result is
segne ields. The inte sult is used as | engt
whuqség fePéPfhiWF" I5gthsi & @g%éﬁ"ég & I8Pt Uge aﬁ*se%nﬁis?’@p'e if the
i f I n 9tn:ﬁql
al |réﬁ%e¢%tﬁméﬁggﬁ? % 56]| gﬁ%séergj é&% 3l %e Cat?%éh‘?%tulsgg we get the
1551/®Iculeﬁ|qma1/3 'Ehmu,qd BnThhs smebhmpkwpte d bds at thenend of the

end tu not be used. In the exanple
abo% ﬁ@ﬁﬁﬁr‘géf&%ea‘*% determi ne the end of an RLC
PDU segment However, it is would be possible within

the scope of the present
In the example above, the LF is used to determine the end of an RLC PDU

segment. However, it is would be possible within the scope of the present
20 invention to use an absolute offset, in similarity to the SO. In such a case, the
offset would point to the original position of the last byte in the RLC PDU

segment.

The status message content might describe the data that is ACKied or
25 NACK:ed. Also, a mixture of ACKs and NACKs could be included, with one
or more additional bit(s) to provide a suitable ACK/NACK indicator.

The described status message of fig 6 should merely be seen as an
example, additional fields like type flags to indicate whether the PDU
30 contains data or a status, additional length fields and so on might be required

in some applications, and would be within the scope of this invention.



invention to use an absolute offset, in simlarity to
the SO In such a case, the offset would point to the

W(S)Edg} 5 position of the last byte in the RL
gen SEMamgusotos

segne The st atus nmessagggcont ent m ght descri

data that is ACK ed or NACK'ed. Also, a m xture of

ACKs and NACKs coul d be included, with one or nore
additional bit(s) to provide a suitabl e ACK7NACK

i richptiait status frdonteation ey alsabeaddeddadee statws gerprts, especially

houl d I I R '
i REagIBe e et e e oA Bl BB R to be
dakpoRéd 2. §t RACK apd@iGK.onal length fields and so on

m ght be required in some applications, and would be
within the scope of this invention.Explicit status

5 Lg%@%?glﬁc%if;iﬂdI@Yioﬁlo?&gt%ttﬁdﬂgg 4 Bg%e%lteggé' if BROLTE system is

I'n"case e standard or inplenentation
al domfigurad to ekehaypes sthtist egpest pb absingeptypeed,.g.eonly NACKs.
icit indj.cation of a status

NACK d ACK I
e Datvabete SiAs eRart gL dtly Shaf Bhks Sffiutne POU

exXCNRNIL o Atit§ ltdéRIcS ERNI stafusarepoRAifer E&mdin tepd (e.gNNACK only)
NACKs. "Alternatively, the status report sen ing entity

megnd eceild dhis generaie Abe sfawgi iepoenenlyyfos the gt phreceived
a status, repart ' . g. NACK I d
10 ottt Raatadidveedh G Sl eRBAL T Sonty Tor the

subset of received segnents that have been not been
received. In a further aspect of i nvention, it

ot @ Tahensmcs RN G Eanant | ORI LD G tonggag dhe RLC
as ' b F'wi '

S RSB TR 2 RSP, Y b ra i viipthoficaPou
i nvention. Steps which are options or alternatives are

16 a8t T BhPHH SIRb0B, oM g o had aroR B0 AR TG bl SlEBs whicn

i néﬁé“é*&?bd‘s% AIenhtived £18ldhoharwieoaasecaténns system
such as the one 100 of fig 1, i.e. a systemin which

traffic can be exchanged between a first and a
As has been indicated in the description above, the method of the invention

is intended for use in a cellular communications system such as the one 100
20 of fig 1, i.e. a system in which traffic can be exchanged between a first and a

second transceiver such as the UE 120 and the eNodeB 120.

The traffic in the system 100 is sent in data units, and each of these data
units is given an identifier. The data units may be divided into segments, and
25 a receiving transceiver may send status information in data frames or data
units about properly received, partially received or non-received data units to

the sending transceiver, i.e. to the transceiver from which the data was sent.

According to the inventive method 700, as indicated in step 705, in the case
30 of one or more partially or non-received data unit or units, the status
information which is sent to the sending transceiver includes, as shown in

step 710, information about whether data unit or units were non-received or
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iqsaﬁgeme\v\éhasmff

second transcei ver such as the UE 120 and t he eNodeB
120. The traffic in the system 100 is sent in data

wanios®9412and each of these data units is gi ven BEI/SE2008/050108

identifier. The data units may ge di vided into
segnents and a receivVving transé iver may send status
information in data franmes or data units about
properly received, partially received or non-received

r

SOMAUL A A 0L Db ATEE i rpdot i o e
phriailprecdivee dad huits 7 0bjchapaits aif dhosel date singp tﬁ%weren not
the case of one or nore partially or non-received data
(RFCVESF units, the status information which is sent to

t he sending transceiver includes, as shown in step

710, information about whether data unit or units were
fronne exrebadithest phthe imveptipacas whgwnaifdstep &9, the l@ﬂ@@%ﬁtlon

b Bl T ahpcl b BT 8 i TR BaPRLE 7 bt rgosives
tshﬂt:lu‘d@ﬂ%srwtlagBﬂﬁlu@@tafrlm@s&)r@m@dhmnt of the

i nvention, as shown in step 720, the information the
i nformati on about whether or not a data unit was

gglr Hdgéaalté(d 9k Q@ ?f@elnv%dfdrﬁérn%HQSi%éﬁ & t @Qn\}é?\tlon the

ta frams or data units. As indicated In step
#26rmatioreafautiwtéch patis df awlata ohit thet wereest |r©¢ent€néls included

L nf or,mat i Qn about ich parts of .a data, unit
bpa ks JBarR ot AErRLba i riate ot BhirRbalgi g 4 ha o
P%rtﬂﬁthé‘ﬁ@ﬂ&bh/é@ d/éﬁia@hnl ndicates a first and a
part of the not received data unit. Step 730

|nd| cates that in one aspect of the invention, if a

%z%rﬁ?gb%c?{eaqﬂétt m%r?&%ééﬁctt éﬁ%%e&ﬁ?ﬂéf%’ dth ﬂ% % or unit

segiren re-se segnment

fro tl@ebﬁmngh@ﬁs@emewm ieeansegineated bhi’é‘rse@nﬂleb@d and a
i ndi cated by the reﬁvl Vi n transcel ver.to the sen

e Reeiengs a0 SCBUer dhiograttis rideated
ItH@ rfa@élwgﬁe(réd’sfc@ kb Ak MF\Q tR@st&Skr RAthb Yoyt ARans of

nrecelve recelve segnent
a special predefined value for the lnformatlon about the last part of the non-

received received segments.

Step 735 indicates that in one embodiment of the invention, if a data frame or
unit from the sending transceiver has been segmented and a last segment
has not reached the receiving transceiver, this can be indicated by the

receiving transceiver to the sending transceiver

As has been indicated previously in this description, and as shown in step
740, the method 700 of the invention may suitably be applied to an LTE,
Long Term Evolution, system such as the one 100 which is schematically

shown in fig 1.

If the inventive method 700 is applied to an LTE system, the data PDUs may

be sent in DL and the corresponding status PDUs will then be sent in UL, as
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Step 735 indicates that in one enbodi nent of the
invention if a data frane or unit fromthe sending
ranscei ver has been segnented and a |ast segnent

W(n?a‘{%/r”%%%ed the receiving bransceiver this Ca]hC"H%EZOOS/OSOlOS

i ndicated by the receiving transceiver to the sending
transcei ver As has been indicated previously in this
description, and as shown in step 740, the nethod 700
gidieated i inveiapi 630 niaywhisht aass the “sepdingdrarscgiver Tmentioned

58 E118 PG G PN BH SR Tt Bk e 0 e
el @ uifdfents obibiel L EE celb. an LTE system the data PDUs

may be sent in DL and the correspondi ng status PDUs
Wil | then be sent in UL, asindicated in step 750, in

: e g
R SAR L R RRChE ol MEGE TR0t AP4S PoLs
manbeaientiirt Ulsaad LtEe weerespoudipgesiatusoP DUsewillTtHeoddd sent in

nver sel n. uaII | i ed
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eRertRRRasidve BitaEUIERINEN WTEl cdinemddhesriteiviny Bans@siver is
i ndicated in steE 745, in which case the "sendi ng

the:aNedeBaf therbAEialled above is the UE of an LTE cell,

and the receiving transceiver is the eNodeB of the LTE

cell. Wth reference to the status PDU 300 shown in

Mlgh Beferénczato the ptraitwst PDW300tdhmiwrt efig I, or oa ibenpdiniaah out
bece VI ng transceiver to ﬁ{e sendi ng . transcei ver

’éﬁ‘{t g 'dlgpnagen érOH% BRSNS 2RSSV Rl pbessHIdIng {fagsceiver

GAITRE SEROA8NE REsdMicCwAlch! s 1Rt pRubmiity of HoRiRIriPBne or

(DFC) about the nature of the nmessage, e.g. dat

cooreralitherdgdloagreyg: | nformati on (PDU type) about the

tr%ggaggomafwg?@)ggea | nt%ﬁet@?& Hég’ged‘glggéagae,set&téjasfa or control

message,

e Information (PDU type) about the type of message within said nature,
e.g. a status message in the case of control message,

o Data (ACK) acknowledging properly received data units or frames in
the form of a certain sequence number,

o A first extension indicator (E),

¢ Data (NACK) regarding an non-or partially received data unit or frame
in the form of a certain sequence number(SN) of said data unit or
frame,

s A second extension indicator (F),

¢ Information about the beginning (SO11, SO21) and end (SO12, SO22)

of non-received data.

In the exemplary status PDU shown in fig 3, the first extension indicator, E,
indicates the absence or presence of a set comprising another of the first,

and second extension indicators, i.e. E and F, and data, NACK, regarding a



Data (ACK) acknow edgi ng properly received data units

or frames in the formof a certain sequence nunber, A
w0 eosp9@Exd ensi on i ndicator (E), Data (NACK) rBOESEN0Dg050108

an non-or partially received dat nit or frame in the

formof a certain sequence nunber(SN) of said data

unit or frame, A second extension indicator (F),

I nformati on about the beginning (SOL 1, SO21 ) and end

( SEhAiall g?%anEc&QBdrd%%?UM@@r ﬁéﬁ@ irl thet BEM F &P |RMYifier, SN, of
status PDU shown in fig 3, the first extension

i nthecstata Urit, of rfincet d5et $rcoaldsexteasion mdisadaic & .ofndicates the

25 BRSO, bf hARTRR! oot gl Eine BRGARAE g, s021. anc
r egad dS0Q 1ap@22i, af hynoecaived dalzei ved dat a unit or

frane, in the formof the identifier, SN, of the data
unit or franme. The second extension indicator, F.
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nomveatien visd agplied. MNse haavemerged dtmo thes dessestion above, the
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sent in DL and the correspondi ng status PDUs are

10 ntrapsceiveinfin dhecease phE- HER&'\&@ﬁél%Wﬁhﬂ%&@ @é&od@Bnand the
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the recervin iver
t r &S nort sorsxeaselys \E?b)lab data tRizUsBEre aent ankdr ard yhe wbhewsponding
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tr W%ﬁb"tﬁé rbSeiling ttinraf el Nt rtﬁéQféﬁs‘&@wa WHALIrYBEmits status
i.e. the transceiver which transmits status PDUs is

15t h& Mo isetbe aitedsB.tHuis thmbaesasiveraff thadnvembientanbengyjther an
b€ g2 TRAN 8RodeB or an E-UTRAN UE.

A schematic block diagram of a generic inventive transceiver 800 for use as
an E-UTRAN eNodeB or an E-UTRAN UE is shown in fig 8. As indicated in
20 fig 8, the transceiver 800 will comprise an antenna, shown as block 810. and
will also comprise a receive part 820 and a transmit part 830. In addition, the
transceiver 800 also comprises a control means 840 such as a micro
processor, as well as a memory 850. Furthermore, if the transceiver 800 is to
be used as an eNodeB, the transceiver 800 also comprises an interface 860
25 towards other components in the system apart from the UEs. Since the
interface may not be present if the transceiver 800 is a UE, the interface 860

is shown with dashed lines.

The transceiver 800 can use the antenna 810, the receive part 820 and the
30 transmit part 830 for sending traffic to and receiving traffic from a second

transceiver in the system, and the transceiver 800 may use the control



E- UTRAN eNodeB or an E-UTRAN UE. A schematic bl ock

di agram of a generic inventive transceiver 800 for use
W@2008/09620JTRAN eNodeB or an E- UTRAN UE i s shownCT/REZ00§/050108

8. As indicated in fig 8 , the transceiver 800 wll

conprise an antenna, shown as block 8 10 . and w ||

al so conprise a receive part 820 and a transmt part

830. In addition, the transceiver 800 al so conprises a

conigapls B&@Nsg@Hker ithh ties neemoryr 850 rfoc sesdmgasaidefréffiasin data

a menory 850. Furthernore, if the transceiver 800 is

t 0UPBS.used as an eNodeB the transceiver 800 al so

conprises an interface 860 towards other conponents in

the systemapart fromthe UEs. Since the interface my

notlheecqtes eneansg 8dAecand ams@eemew 860 may alsgEpet wged for giving

i nter 8 hown  wi

5, 1 £AERT 15 0 U Adedtir SRR s B8l 8 ssaupyee number
parhd&Re sunte Mwarly, aesBidckpB4D &3d 860rmagnd og:d fafdividing the
to and receiving traffic froma second transceiver in

t hdatg dnishintapeOMBAtS: r anscei ver 800 may use t he

control neans 840 together with the nmenory 850 for

sending said traffic in data units. The control neans

84T henidv ety enteamsoeiB5B0tagisalusesibe woeatiof oeagis\84ty the memory

10523800t § gré%ﬁtgﬁégégﬁ&;@ ¢ §fiahbnsT04pE SSRURG inhrgation in data
bl eclrse Sy amd 8als r@abuhepmbsﬂ{{f@ee%w Hatgallynfedtdiet or non-

units i1nto segnents. The inventive transceiver 800
al seceived date uniist loothersapenda@nseeivehemorlp Bwotrapseeiver from

tra ter .83 t he antenna 8 10 for sendi ng
i nf %i t?ﬁ'g%sa?%n ramss or data units about

properly recelved partially received or nonreceived
data units to the second transceiver, i.e. to th
15¢ r ApsAii@r. theolfepsaivet BEO ocarhu\iﬁst@eﬁ@ntrcr'nm&aaﬁt@% and the

thér'haﬂf‘g% YST B8 GRB el dSn RN SR e B 0PI received
data units, including information in the status information about whether the
data unit or units were non-received or partially received, and in the case of
one or more partially received data units, which parts of those data units that

20 that were non-received.

In one embodiment, the means 840 and 850 are used by the transceiver 800
for including the information about whether or not a data unit was partially or

non-received as a flag in said data frames or data units.

25
In addition, in a further embodiment, blocks 840 and 850 are used by the
transceiver for including the information about which parts of a data unit that
were non-received in said data frames or data units as information which
indicates a first and a last part of the non-received data unit.

30

In another aspect of the invention, the control means 840, the memory 850,

the transmitter 830, together with the antenna 810 can be used by the



menory 850 for, in the case of one or nore
non-recei ved or partially received data units,

WO pBogiipg | nformation in the status infornatiPCT/aE2008/050108
whet her the data unit or units e non-recei ved or
partially received, and in the case of one or nore
partially received data units, which parts of those
data units that that were non-received. In one
enhaRd JEr, BGm%rmﬁétlr%fb ARENERY tRaRscenry iy dtatb?frame or unit
transcei ver 800 f udi ng the informati on about
wh&emethepsensing Franaceivemhas \nggn F@gmentey, and a last segment has
no said data frames or data
unﬁ?gégﬁhgggﬁ$ﬁaﬁggéfg}gd@further enbodi nent, bl ocks
840 and 850 are used by the transceiver for including
the i nformation about, which parts of a data unlt hat

5 wef Be ificatiQeabed 2 mnissing %P&t“?ﬁ"ftr'%r%é'&a%'b' cRatied @it %)g rpeans of
' nﬁgﬁgsat éﬂ{}ir@&ef i 99E89torathfe' |F1ﬁ)trm%'ﬂgn %Ho@ﬂheol%%LpQﬁ of the
t he non-recel data unit. In another aspect of
i ningssing@aegmhaet.control neans 840, the menory 850, the
transmtter 830, together with the antenna 810 can be
used by thetransceiver 800 for indicating to a sending

tr ﬁfﬂér‘i@émbbdlrﬁer@t thid @orltra Meats 840 And [I'Cénﬁehﬂ)rﬁ@fﬁdldw\ be used
transcei ver has been segnented, and a | ast segment has

10 noby g drengceNer BPANSE dns/edingdbe infeemation @houbwhighearts of a
il V%&?\%Efaéta efﬁ‘w'aﬁ ARy nS?Fﬁ{de%aﬁMts ?’ qaRASmEL or data

us ng a specl al pre I ned val ue e 1 nformation
abonits abénfoanttigramthiaclf indicates He gnstemethe data aumd, as well as
[ ral nmeans, 840 and the

nbod t h t
caRTHETRIEEo B9 FE DFGRABE, o dhe sty e Y Haidl s ftata unit

I NERY R bR uRPBh o EvaRPdsta. of a partially received
data unit that were not received in said data franmes

15or data units as informati on whi ch indicates the
 CETbAAER 86 EnF o oo MEL oS ARl 540 and
dathe wheimory %0 édlﬁbémleﬂtbyoﬂweﬁﬁmemtﬁ@eﬂra/mwﬁraor sending status
information to a sending transceiver as a message, such as the one 300 of
fig 3, which can comprise one or more of the following:
20 e Information (D/C) about the nature of the message, e.g. data or control
message,
¢ Information about the type of message within said nature, e.g. a
status message in the case of a control message,
« Data (ACK) acknowledging properly received data units or frames in
25 the form of a certain sequence number,
o A first extension indicator (E),
e Data (NACK) regarding a non-received or partially received data unit
or frame, in the form of a certain sequence number ,
e A second extension indicator (F),
30 ¢ Information about the beginning (SO11, SO21) and end (SO12, SO22)

of non-received data.



In addition, the antenna 8 10, the transmtter 830,
the control neans 840 and the nenory 850 can be used
t he inventive transceiver for sending status

‘qu@%@Wﬂyfon to a sending transceiver as a mestaljgk2008/050108

such as the one 300 of fig 354 which can conprise one

or nore of the follow ng: Infornation (D) C) about the

nature of the nessage, e.g. data or control nessage,

I nformati on about the type of nessage within said

n a status nme n the c f a contro
oSSy R s On AP o R B BE 4P seBeE i bl ence of
dah%e‘t' Bbﬁr}n@fngfér%’fﬁér b\nsétBQtrith')naﬂH s%c@ﬁat(ﬁ?)gx&%wasmators
first extension indicator CK)
r egad cnat@ (WARH)- reeaeilw@nowarpalm panpy- ree@eevwitd@rtfaame in the

5 Ul or 8 Benlfer HENECUTLAD, SR B BSMENSRa said second

I nfeﬁlfeﬁi@lolnomdaiw@ht (Fhendle@teenuhegabfémcelor Sysmeb.c@rw lﬁﬂﬁlmatlon
(SOL non-recei ved data. Suit abl the firs
ex?@%ﬁ @ﬁ bewnelasoGSQEB $Qa1baﬂ@§"ldh(c§(aﬂ)%e§98 2y of non- received
g ghce of a set conprising another of said first (E)
second (F) extension indicators and data (NACK)
regardi ng an partially or non-received unit or franme
in_the for i fier f sai da a, uni.

10 o ThE Gentghae oot e GninesStashales of eiiadingals qgstibed above
i ndhgahewntihe BARAREs Buth &P BEGRe vérﬁHdJ\Fvﬁﬁ'h' tA8 s@l@@élbf the
the beginning (SOL 1, S21) and end (SO12, SO22) of
noAppeRdsd/elaist a. The i nvention is not linited to the
exanpl es of enbodi nents descri bed above and shown in
the draw ngs, but may be freely varied within the
scope of the appended cl ai ns. CLAI M5



1. A nmethod (700) for use in a cellular conmunications
system (100), in which systemtraffic can be exchanged
whedimsoen2a first (1 10 , 120) and a second ( RCT/SE2008/050108

120) transceiver, said traffic bej,ng sent in data
units, each of which data unit is given an identifier
and which data units may be divided into segnents, in
whi ch system (100) a receiving transceiver ( 1 10,
12@) A send status information in data frames or
data units (200. 300) about properly received,
partially received, or non-received data units to a

sendi,ng _t SCRhVEel, 1.e tr i VE I .
S AR AERESR 5 uhe o Bl PSR Gd 59em (100, i
chunagt eystead tiaffid bah ben ekbearaase beiidn of fieng100, MROEand a
nonr ecej ved orz(qrjarti ally received data unit or unit

5 t heeaqndt (519, n¥28) feans6RvViehi T it&’ﬂff:t,%ﬁfmaoSWéné@ﬁaiwgf each of
tr AMRAPLYES uhiP e YeRS & 183ntiFBE CABR W gQ&ULnN@ﬁ@ﬁpe divided
t he dat trally

a unit or~units were non-recelved or par
r edd \sedmamds, iin viHieh sgstenof106he receivorgetrprsasivrl(§10, 120) may

nsead S ot el Dafsist defd thist 1248 258y 3B gromerty
of r&deiidl, LpaffMQr ddvdd Whi Gont&eiVed odarat iupRs akPUd sending

whet her or not a data unit was partially or
10 notrapee@iveedei t thecirarragives feom vdich thesdai@a was sent dhegnethod

or a |t : t - : 5 | aj r

2, (-g(gdgot?%lﬁﬁhg&%aggc\f\}?ﬁggdpﬁe{ﬂgﬂ 'gr%ﬁr%t?%% gbdg{at&f\/\ﬁill %”ho]r fifore non-
parf&ékajd ar ﬂaﬁ@gwgéteit/fmtdamuait Imgtunite,cﬁievadtdssinformation which
included in said data frames. or dat its as,.

| nfSPRBL IoolespERding aneseiwe” inctydest (740 information, gppufpyhether

the Q8 lﬁrﬁfgf‘ MG Hat@ndRirkeeited SPBaRIPPECIVEY antB3R)the case
of C to whic i f d

any of ainms 1-3, aqcordl ng t ch, a data
15f r affenerorumpte padially neceivedidatp unitmsch @artsdd1bkehthose data

se nted and a.last segnment has not reached the
reggﬁﬁit“??g‘q‘?rgﬁ?éé??/eé\‘?&thi s can be indicated by the

receiving transceiver ( 1 10 , 120) to the sending
transceiver ( 1_10, 120).5 . The nmethod (700, 730) .of .
cl & rhfe gretaod £288r dRAl of S'aim dh asaPHIng P ¢iiFRihe information

about whether or not a data unit was partially or non-received is included as

20 aflagin said data frames or data units.

3. The method (700, 725) of claim 1 or 2, according to which the information
about which parts of a data unit that were not received is included in said
data frames or data units as information which indicates a first and a last part

25 of the non- received data unit.

4. The method (700, 730) of any of claims 1-3, according to which, if a data
frame or unit from the sending transceiver has been segmented and a last
segment has not reached the receiving transceiver, this can be indicated by

30 the receiving transceiver (110, 120) to the sending transceiver (110, 120).
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about a m ssing segnent is carried out by neans of a
speci al predefined value for the information about the

wo 208/0paed of the mi ssing segnent. 6. The net hpd/§F008/050108

735) of claim1, according to which the information
about which parts of a partially received data unit
that were not received is included in said data franes
or data units as infornmation which indicates the

5.0 hidtiesd OF00,hE30jasfaialm 8 .or &S aeebiding td WhdHTB4it QRdication
about the begi nning of the non-received data in said

FRay %ﬁ“'?s'”ﬁrﬁf arpRNtalsoeAT ied fo di meanIsy 8l agsregial predefined
e TR PP srL AR e B g e RS ol
cI a|m7 , according to which said data unit is an RLC

t nt RLC,PDU : .9 .
GneheaREo( 30, 588} Soregn ol nrecordiagols dig: 12 dRPERation
émtsmeh rp@m*sr@fnégﬁlnv&ry leteivB8 RMRARR thal wkie Rt rBfeived is

E- UTRAN cel | and the receiving transceiver Is
igclyded irepid dgf@rfr gb pisiata uofts eRenRIURRAN vdECh lr(dlcates the

B3P 8 T e 0 D o G B

forfiddaN eseddta iandid detarnadcand g &rUSE of Nef-réceivdtbdata.
eNodeB of the E-UTRAN cell ( 130). 11. The nethod

(700) of any of the previous clains, according to

Mred rﬁ@tﬁoﬁt?’b??’lﬂgm %B%?Nt gPErLef BRIt c%%vggglled to an E-

transcel ver e sendi ng trahscel ver
UTRAN syist@n (1€05ent as a nessage (300) which has the
possibility of conprising one or nore of the
following: Information (D/C) about the nature of the

FERFRfethéd @f cRthd Accoflihd ® WHRSH 88i8, dath nerrlg%tn' ROC PDU,
about the type of messag’e Wthin said nature, e.g. a

@ﬁ@u%ﬁe@ﬁ@%ﬂtﬁﬁfeﬁéc\c &) sggrmednt rol nmessage, Data
(ACK) acknow edgi ng properly received data units or
frames in

9. The method (700, 750) of claim 8, according to which the sending

transceiver is the eNodeB (110) of an E-UTRAN cell (130), and the receiving
transceiver is a UE (120), User Equipment, of the E-UTRAN cell (130).

10. The method (700, 745) of claim 8, according to which the sending
transceiver is the UE of an E-UTRAN cell, and the receiving transceiver is the
eNodeB of the E-UTRAN cell (130).

11. The method (700) of any of the previous claims, according to which the
status information from the receiving transceiver (110, 120) to the sending
transceiver (110, 120) is sent as a message (300) which has the possibility of
comprising one or more of the following:
¢ Information (D/C) about the nature of the message, e.g. data or control
message,
» Information about the type of message within said nature, e.g. a

status message in the case of a control message,
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the formof a certain sequence nunber, A first
extension indicator (E), Data (NACK) regarding a

wmoresioeaed ved or partially received data unit PCT/SEAD&050108

in the formof a certain sequelr} e nunber , A second
extension indicator (F), Information about the
beginning (SOL 1, S21 ) and end (SOL 2, SO22) of non-
recei ved data. 12. The nethod (700) of claim 10.

. h said.fi : pall _
ot PR AGK) HsEBaRB g pRipsfil (BEFLER e ERSr dhes in
anot hgve fotmsdHiadcdridis seqi@nanturabenond (F) ext ensi on

i ndi cators and data (NACK) regarding a partially or
nore- r 8dshedensipp inglicateatR. in the form of the

dent Lf i ) ! . . ‘
secon ol INASH) 1BoaRMd p i eedlr badEfly B8 e ldEta unit
or presfrace, of thenfbanroita centaibsequdrive megbemi ng (SOL 1,

S21 ) and end (SOL2, SO22) of non-received data. 13.
A ty afswasondextamion ngicalddFn a cel I ul ar

Cormuni . ! : .
oA Rlne 5051 S0 Eans a2, s022
t r af f bEndo- eediviedakitai ng traffic froma second

transceiver in the system the transceiver (800) being
equi pped wth neans (840, 850) for sending said

t1Qaﬁ'fhECmieThcg)a('POG}nd')ft Slaird ™MD, %Bﬁqiﬁé"tg,wﬁéﬁ)saﬁp'ﬁrﬁi é’)@t@ﬁsion

each of said data units an identifier, as well as wt
ineticato( g20indBBtys fher abisenagi aigpreseacelof @ seti eampniring another

seqnent (d t ' . al . hei '

B Ao Wb RERALE EARRYE, FOLRALBE A" ack
réd a4 artiaNy daindnfreaswed ahjtdatiane i the(f308,of 3B@)identifier
about properly received, partially received or .

HON) rafceald cdptaaunit oniffame oasdi tPid sxesRAdt P4RRYaN VBdicator (F)

i i i . . to,
Nt b AL S AARRGER et ST AR VTR 6011
&k 1)i onbdhd/ (30 12080ORREdf non-received data.

13. A transceiver (800) for use in a cellular communications system (100).
the transceiver being equipped with means (810, 820, 830) for sending traffic
to and receiving traffic from a second transceiver in the system, the
transceiver (800) being equipped with means (840, 850) for sending said
traffic in data units, and means (840, 850) for giving each of said data units
an identifier, as well as with means (840, 850) for dividing said data units into
segments, said transceiver (800) also being equipped with means (840, 850,
830, 810) for sending status information in data frames or data units (200,
300) about properly received, partially received or non-received data units to
said second transceiver, i.e. to the transceiver from which the data was sent,
the transceiver (800) being characterized in that it additionally is equipped
with means (840, 850) for, in the case of one or more non-received or
partially received data units, including information in the status information

about whether the data unit or units were non-received or partially received,




with neans (840, 850) for, in the case of one or nore
non-recei ved or partially received data units,

WO pBogiipg | nformation in the status infornatiPCT/aE2008/050108
whet her the data unit or units wep®s non-received or
partially received,and in the case of one or nore
partially received data units, which parts of those
data units that were non-received. 14. The transceiver
(8GOY iof thel cise d3pone quirppredpaitiahy neceiged 846 uBid)whioh parts of
|mil udi ng, t he i Fformatlon about  whet her or not a data
unitg© Sx‘ﬁaggtﬁ&f'}' sdNPLWEE RERTeEEded as a flag in said
data frames or data units 15. The transceiver (800) of
claim13 or qui pped with neans (840, 850) for
i nddudi hﬁagtramcal\rﬁfro(r&ws) idbrelzipodid, enviohedawitts megans (B40a 850) for

5unitLbdh; HRCRRRRERAATEH VRaRELced® Rl Whighad Bafialy o
| asionpactivell dsheflagin ssideiate trafRistorddty .unks. The

transcei ver (800) of any of clains 13-15, equi pped
W th nmeans (840 850, 830, 810) for, if a data frane

or 1‘5”%e Ehﬁergﬁél@b' 6‘&%@%‘2%‘?‘ el q'ﬂ@e*ae\%n means (840, 850)

segnent e st ‘'segnent has not ched t
r edei ivﬂchgghrtg thesinéorveationi alahiut athicly patts ©f teodataeursenbangere non-
t ranscei 120) ceive

er (.1.10 . The tra
101 Tevsired s soic 932 (AR, 2k (P inat S01BAYG SECR Indicates a
i 3§$trtﬂwd5e§5€ﬁ§‘??brt'<§ftﬁé‘hbh&@cé’ivéd Bytagaps of using a
speci al predefined value for the information about the

| ast part of the m ssing segnent. 18. The transceiver

 nolhdre g TRESI (AR it TEARG ebliebeg da mieBhs (40

whigso, B&Ot 810f far, jfedi tdiatd Framiecoeuvit drabatthe Waintidgh®&nsceiver has
were not received in said data franes or data units as

15i nfb@leﬁatsreeﬁ‘qm‘ﬁ%h?”%d? c st ssqediaentydyasi Mokr rQﬁCh?ﬁetQﬁatfﬁce'V'ng
Un'tFans@élv}é’Pl ﬁdléétnr‘gj‘frﬁé @fﬂe%r@?%‘fraﬁ% RS 70! ﬁﬂ)
th at and 't

e non-receive ain sad a unit,
anount of non-received data. 19. The transcelver (800)

%,”Q‘r transcelverjlgo& of blabel gora1ér|%nv§ﬁ|% Vs%rld |nd|cat|on about a
missing segment is carried out by means of using a special predefined value

20 for the information about the last part of the missing segment.

18. The transceiver (800) of claim 13, equipped with means (840, 850) for
including the information about information about which parts of a partially
received data unit that were not received in said data frames or data units as
25 information which indicates the identifier of the data unit, as well as
information about the beginning of the non-received data in said data unit,

and the amount of non-received data.

19. The transceiver (800) of any of claims 12-17, being a transceiver in an E-
30 UTRAN system (100).



system ( 1 00).20. The transceiver of claim19, in

whi ch said data unit is an RLC PDU, so that said
wGe@senigo are RLC PDU segnents. 2 1. The transPEl/yE2008/050108

(800) of claim19 or 20, being anzeNodeB ( 1 10) of

t he EUTRAN system 22. The transceiver (800) of claim

19 or 20, being an UE (120), User Equi pnent, of the

E- UTRAN system 23. The transcei ver (800) of any of

cl 80 Mhd 3ratdcei98HbPRREMWM d, hn TRADS saRil8ataB3¢t 1849 RIES®DU, so

for sending status information to a sending

t r thad ssidveagniertts aoe RLL2BPLhsegmertssage (300) whi ch has
the possibility of conprising one or nore of the
following: Information (D/C) about the nature of the

Megs$apee trangceidi@t @00) of BRIMTI9 dre2® awing ahNUJEB (1010) of the E-
about the type of nessage within said nature, e.g. a

5 st HilEkANE¥et8BE in the case of a control nessage, Data
(ACK) acknow edgi ng properly received data units or
frames in the formof a certain sequence nunber,
f| 22t Tduet Haesmvemd&i@@t of ofdiin. 19Dat 20, NAERY aregaEdﬂrSZ@ User

on- rec i al I recei ved data unit or
fr Hﬁ'pm?f‘ Ftﬂ?%hﬁ% in sequence nunber , A

second ext ensi on indi cator (F), Information about the
I nNi n% (SOL 1, SA?1) and end (SOL2, SO22) of
10 no 3r baeaeaceiugntdA03 of 20y of klaime ddsedi satipReshpjth greans (810,

1 8o 80, 44by "0 SEnaRb M S hicPbRgR 9 Lflifdtahetiler (110

Sénce~or
anmzb)eas afmssﬂa@;efdmﬁy whigh laandthequassibiliti )of estremnisingnone or more

[ nglffzhaetfg{gw%gd data (NACK) regarding a
e Information (D/C) about the nature of the message, e.g. data or control
15 message,
e Information about the type of message within said nature, e.g. a
status message in the case of a control message,
e Data (ACK) acknowledging properly received data units or frames in
the form of a certain sequence number,
20 » A first extension indicator (E).
o Data (NACK) regarding a non-received or partially received data unit
or frame, in the form of a certain sequence number ,
¢ A second extension indicator (F),

« Information about the beginning (SO11, SO21) and end (SO12, SO22)

25 of non-received segments.

24. The transceiver (800) of claim 23, in which said first extension indicator
(E) indicates the absence or presence of a set comprising another of said
first (E) and second (F) extension indicators and data (NACK) regarding a
30 partially or non-received unit or frame in the form of the identifier (SN) of said

data unit or frame, and said second extension indicator (F) indicates the



partially or non-received unit or frame in the form of
the identifier (SN) of said data unit or frane, and

sai d second extension indicator (F) indicates
WQ AWEHLEALe or presence of,information about tHel/SE2008/050108

begi nning (SOL 1, SC®1) ahd end (SOL2, SCR2) of
non-recei ved dat a.

absence or presence of information about the beginning (SO11, §021) and

end (SO12, SO22) of non-received data.



