1 TITLE A nethod and a device for inproved status reports. TECHN CAL
FIELD 5 The present invention discloses a nethod for use in a cellular
comuni cations 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 given an identifier and which n?y be divided into segnents. A
recei ving transceiver may send status information in data frames or data 10
units about transmitted data units to a transmtting transceiver, i.e. to
the transceiver fromwhich the data was transmtted. BACKGROUND 1In the
3GPP LTE project (3rd generation Partnership Project, Long Term 15

Evol ution) fpr gellular comunication systems, an RLC (Radio Link Control)
protocol is used for comrunication between users in a cell and the

control | i ng Aouwshaf anche dewice foriimproved staes emortéd eNodeB, "evol ved NodeB'.
In the RLC, traffic is sent as so called PDUs, i.e. Protocol Data Units,
which 20 are identified by being given sequence nunbers. In response to
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transceiver from which the data was transmitted.

BACKGROUND

in the 3GPP LTE project (3rd generation Partnership Project, Long Term
15  Evolution) for cellular communication systems, an RLC (Radio Link Control)

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
20 are identified by being given sequence numbers. In response to PDUs from &
transmitting party, the receiving party sends so calied RLC status PDUs to
the transmiting party, with so called ACKs and/or NACKS, ie.
acknowledgements (ACK) that data has been properly received, or
information (NACK) that data has not been properly received, i.e. received
25 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
30 sequence number, since the sequence number is a property of the FDU. The

process of segmenting PDUs is also denoted as re-segmentation.



2 Because of the re-segnentation in LTE, the sequence nunbers will not
suffice to identify the data for which ACK or NACK is sent. SUVWARY 5 As
has enmerged fromthe explanation above, there is a need for a solution by
means of which ACKs and NACKs which are transmitted by a receiving party

to a sending party in 3G LTE systens can be identified, with respect to the
data segnents that they are sent in respopse to. 10 In addition, another
need whi ch shoul d be addressed by the sol@Gtion in question is that it
shoul d be possible to send a variable nunber of NACKs. This need is
addressed by the present invention in that it discloses a nethod for use
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This need is addressed by the present invention in that it discloses a method
for use in a cellular communications system, in which system traffic can be
15  exchanged between a first and a second transceiver. The traffic in the
system is sent in data units, each of which is given an identifier. The data
units may be divided into segments, and a receiving transceiver may send
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

20  the fransceiver from which the data was sent.

According to the method of the invention, in the case of one or more pattially
or non-received data units, the stalus information which is sent to the sending
transceiver includes information about whether the data units were non-
25 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
30 sending transceiver, thus in turn enabling the sending transceiver to

retransmit those parts.



Al so, the invention nmakes it possible to identify nore or |ess any anount
of non-received data, which was another of the needs to be addressed by
the invention. 5 In one enbodi nent of the invention, the information about
whet her or not a data unit was non-received or partially received is
included as a flag in said data franes or data units In another

enbodi nent, the information about which parts of a data unit that 10 were
non-received is included in the data franBs or data units as information
which indicates a first and a | ast part of the non-received data . In yet
anot her aspect of the present invention, in the case that a data frame or
unit fromthe sending transceiver has been segnented and one or re 15
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i nvention, ﬂe I nformati on about which parts of a data unit that were
non-r ecei vedlnvsntscmcl uded in the data franmes or data units 20 as
information which indicates the identifier of the data unit, as well as

i nformation about the beginning of the non-received data in said data unit,
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transcei ver ftiam fmaedmrctatsyaitsem of the invention. 30 BRI EF DESCRI PTI ON OF
THE DRAW NGS The invention will be described in nore detail in the
followng, with reference to the appended draw ngs, in which 4 Fig 1

shows a schelrashdahen @nbadimens \isd @fiorimatiohiabbut vakeich pedaof eiatmynibéhatappl i ed,
and 10 were non-received is included in the data frames or data units as information

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 data frame
or unit from the sending transceiver has been segmented and one or more
15 last segments has not reached the receiving transceiver, this can be

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
20 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

25  explained in more detail in the detailed explanation given below.

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

invention.

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

to the appended drawings, in which



Fi gs 2-6 show various enbodi nents of the invention, and 5 Fig 7 shows a
schematic flow chart of a nethod of the invention, and Fig 8 shows a bl ock
di agram of a transceiver of the invention. DETAILED DESCRIPTION Fig 1
shows a schematic view of a system 100 in which the invention may be 10
applied. As nentioned previously, the invention is mainly intended for
systens of the 3GPP LTE kind, i.e. Third Generation Partnership Project,
Long Term Evol ution systens, sometinmes algo referred to nmerely as LTE
systens, but officially in 3GPP known as evol ved UTRAN or E-UTRAN. These
nanes wi Il be used interchangeably throughout this description. 15 As shown
in fig 1, an LTE system 100 can conprise a nunber of so called cells, one
of which is shown as 130 in fig 1. Each cell in an LTE system can

acconmodat e n er of uysers, sonetinmes.generjcally referre s UEs,

User Equi prre'%‘@s{jgiﬁﬂw? iags%enl?ﬁ'(? i as%%%rpi *ﬁa‘ﬁ’*?@h st%eoﬁrﬁ?ﬁt\r}éq %a&ﬁ%@r ef erence

20 nunber 128ypikdiEargystens such as the one 100 in fig 1 will also conprise
plied!

a so called _"eNodeB", evolved deB, fqgr .each.cell, One of the functions
of the eNodeBgsgfb ghauaparqus %"Bb%l\%ﬁ?%ldgﬁe'”i"? ®fi2d o and fromusers in a

cell. In £igrd,7 soveNedaRmatl fbllcrist Fhavethag of he ieNedieB, &af the cel | 130.
Traffic fromthe eNodeB to an UE is referred to as down link traffic, or

sinply DL tFigrsshowsanblock draoram of 8 #epeNGEST thE TEE™ORodeB is known as up
link traffic. or sinply UL traffic. 30 In LTE systens, an RLC protocol,
Radi o Link Control, is used for conmunication between the eNodeB and the
UEs in a cel PETBILERPESGHETIONRLC, in LTE systens, traffic between two

transcei ver sgigi¢ §yovdla schematic view of a system 100 in which the invention may be

10  applied. As mentioned previously, the invention is mainly intended for
systems of the 3GPP LTE kind, i.e. Third Generation Partnership Project,
Long Term Evolution systems, sometimes also referred to merely as LTE
systems, but officially in 3GPP known as evolved UTRAN or E-UTRAN.
These names will be used interchangeably throughout this description.

15
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

20 number 120.

LTE systems such as the one 100 in fig 1 will also comprise a so cailed

"eNodeB", evolved NodeB, for each ceil. 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
25 110 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.

30
In LTE systems, an RLC protocol, Radio Link Control, is used for
communication between the eNodeB and the UEs in a cell.



UE and its eNodeB is sent in so called PDUs, Protocol Data Units. According
to RLC, each PDU is assigned an identifier, a so called sequence nunber, 5
whi ch all ows both the sending and the receiving party to identify a PDU. In
t he description below, it will be assuned that data PDUs are sent by the
eNodeB, i.e. in DL, and that status PDUs are sent by an UE, i.e. in UL,.
However, it should be pointed out that this is nerely an exanple intended
to 10 facilitate the reader's understandi $lg of the invention, the invention
can equally well be applied in the other direction, i.e. Data PDUs in UL
and Status PDUs in DL. It can be nentioned here that E-UTRAN RLC can
operate in different nodes, configured by the eNodeB, nanely Acknow edged
Mode (AM, Unacknow edged Mbde (UM and transparent node (TM. The status
15 PDUs are AtcontiegénRiLénliy LTEesystamsamafid betwecaNoadRRNBELOVEEnE. & PDU whi ch
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PDUs in DL. It can be mentioned here that E-UTRAN RLC can operate in

different modes, configured by the eNodeB, namely Acknowledged Mode

(AM). Unacknowledged Mode (UM) and transparent mode (TM). The status
15  PDUs are at present only used in AM,

if the eNodeB 110 sends a PDU which contains data to the UE 120, i.e. a so

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
20  PDU which was sent from the eNedeB.

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

25 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 until an ACK is
received. In the case of DL data traffic, a UE will thus send status PDUs with

30 ACKs andfor NACKs to the eNodeB in response to data PDUs from the
eNodeB.



have been correctly received. This can be done either by providing the

hi ghest number of a successfully received PDU, or the first number of a
non- received PDU. 5 In E-UTRAN RLC, data PDUs can be re-segnented, i.e.
the payload of a previously created RLC PDU can, at the tinme of

retransm ssion, be split into segments that are sent separately. 10 In
LTE, it is intended that RLC PDU segnents should be identified by neans of
t he sequence nunber of the original RLC PPU, as well as a so called
segnentation of fset, SO which indicates the segnents' start in the
original RLC PDU. An ACK or a NACK is sent in the formof the sequence

nunber of the qriginal. RLC PDU,. i nc . e?[EE@ i ur, the
segnents 15 J\‘jvilr’ﬁ %?}%h%m)ﬁeﬁ @O"NRES{%E’%‘?T‘] rbngo BEIC;ﬁe e sh?% ”32“#%@?’%
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sever al "gené'ggﬁté‘l‘fg‘%,er Of?é:‘.uc?ﬁﬁsmgl}ﬂlr%celwee-ds%g %ﬁ ggﬁg‘%?tub%% rgggdw‘r%ﬁ and t he
eNodeB does febivki®mU.whi ch generation that the ACK/ NACKs refer to. 20 It
is this problem i.e. identification of ACK/NACK ed RLC PDU data that the
inventiorintends to address. Different cases can be discerned when it

comes to stafus-(PRSEN RIEC, detatRDUS BRWemd-fegmidnted nies. AGK pagioddng NACKs. 25

b. A status PDU with one one or. nore NACKS, whi.ch :
sub- cases: | Preﬂﬁ’é%rcr%?‘é%gé ?ﬁg) %@2*%@“6 ?éé%ﬂsnm'bgassthi ?_’PQ% | of the
NACKS ar e nogedrReHT® tHat BRCKSnt s3Paratel@r der to address case "a" above, the

i nvention proposes a status PDU which is shown in fig 2 wwth the reference
nunber 200. As shown in fig 2, the

10 In LTE, itis intended that RLC PDU segments should be identified by means
of the sequence number of the original RLC PDU, as weli as a so called
segmentation offset, SO, which indicates the segments’ start in the original
RLC PDU. An ACK or a NACK is sent in the form of the sequence number of
the original RLC PDU, but since re-segmentation can occur, the segments

15  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.

20
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.
25 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.

130  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



status PDU 200 conprises a DDC-field 210, which indicates if the PDU 200 is
7 a data or a control PDU. As will be understood, a status PDUis a
control PDU. In addition, the status PDU 200 includes an ACK field 220,
with the ACK 5 being provided in the formof the sequence nunber, SN, of
the 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 indicate the presence or absence of NACKs in the status PDU 200.
10 In the case of absence of NACKs in the status PDU, i.e. the case shown
in fig 2, so called "padding" or "dunmy bits" can be used in order to
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exanple of such alignment Is so called "octet alignnent”, i.e. alignnent
whi ch i s usefbDUf the status PDU is divided into data octets. The paddi ng
is shown as 240 in fig 15 2. Turning now to the case identified as "b-i"
above, i.e. where one or nore of the NACKs refer to segnented data units,
in other mrtdsaddﬁe:nc&twstamwm&kh 20P Heclnoesken (A digtce 2ERhavith & uni t  has
been partially recei t b t Ihuhow be

i nt roduced. bl%‘% PEO egpif' %gcﬁgﬁgﬁrtg%gregg Nurk'ﬁ'é‘r gweré?er%?é)g‘%@sgtmgal rs" or
"SO pairs", whieh tee ddkargeisrtp. dhe stdtusiildh 20@ mdomp@sqsm #wicatethe first

non-recei ved datg octet of the he-t.he £k t he ot her
of which is %gea?‘?a qr% réa?véﬂt'?liglé x\?aﬁo% t;rqteggéwg'cgg% §%§%té(t9‘ent whi ch the
NACK refers te.prédencanr besadaead Nfetics inhbe skteshidUgict et s are 25 used to
exenplify 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 exanple of

a St at us1(PDUnf e make 3P @bydticehofcACKa e siases PBUI f.eathewaseissoghdwn in fig
3. Insimlarity to th for ..200 atus PDU
format 300 cHhpr P%é@”?ﬁf @%W%ﬁr ITE.; ?e ”ﬁé@ﬁﬁﬁ (%380 a%ﬂsew?‘é
proper alignment of the contents of the status PDU 200. One example of
such alignhment is so called "octet alignment”, i.e. alignment which is used if
the status PDU is divided into data octets. The padding is shown as 240 in fig
15 2.

Turning now to the case identified as "b-i" above. 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
20  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
25 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
30  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.



data or a control PDU, and an ACK field with the ACK being provided in the
form of the sequence nunber, SN, of the RLC PDU which the ACK refers to. 8
The status PDU 300 al so conprises an indicator, e.g. a flag or bit, shown

in fig 3 as an "E-bit", which is used to indicate the presence or absence
of NACKs in the status PDU 300. 5 If one or nore NACKs is included, as in
fig 3, each NACK is followed by an "E' bit or flag and an "F" bit or flag,
where the E bit/flag indicates if anotherg NACK is present or not, and the
F bit/flag indicates if an SO pair is included for the particular NACK or
not. In other words, the F bit/flag can be said to indicate if the data

unit to which the NACK refers was segnented or not, 10 since that is the
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PDU can be h e'present 1nvention in that one and the sane NACK
SN wi | | occuRNACKisde fhebstetuaiRTHJ 308. different SO pairs. In simlarity to the
enbodi ment of fig 2, the ACKs and NACKs of the status PDU 300 of fig 3 are
provided in the formof the sequence nunber, SN, of the RLC PDU which the
ACK or NAEK Hefhers rhore MAEKstis oiludedsanirt i3, eachhBRCKASKR!Iofed Bhan as

ACK_SN or NACK SN. After  theclast t ; @ dniddra 3, the
SO pairs are%ﬁt@‘\l% P AP e%Mé%s%gﬂgﬁLanﬁghé%ﬁ@%ﬁf&%t%s/% {s were set.
Thus, the SONP@IK issirevent casioSGhl thad 1801R) Ndiatasgf an SNAEKIS BRLdaAd t he SO
pair shown as SC21 25 an 2 "hel ool : shawn in fig
3. "paddi ng" ,?OfFSQA?),pa W&%fﬁkﬁ%é’a ﬂ?’ﬁ Iﬁ%h%rt\g?@?%%dsy%@%%%ﬂ%sa, in order to
obt ai n oct et jlidag et dad Wane whioh lthe NARKosters Res lragmegtasodr net.t he
information conprised in the SO paifts, the fir SOin an 30 SO pair
i ndi cat e%othé'“g?rt@‘”’lt ERES gcﬁgt‘%ﬁ%kéétpaﬁ%{%gs , and the last SOin a

it can also be mentioned that the case of (for example) two missing but non-

consecutive parts of one and the same PDU can be handled by the present

invention in that one and the same NACK SN will occur twice, but with

15  different SO pairs.

In similarity to the embodiment of fig 2. the ACKs and NACKs 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
20 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 NACKSs 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
25 and SO22 "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 simitar purpose.

Returning now to the information comprised in the SO pairs, the first SO in an
30 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



pair indicates the last m ssing data octet in the PDU9 It should be
pointed out that if the data in the received PDUs, i.e. the PDUs to which
the ACK/ NACKs refer, is arranged in groups other than octets, the

i nvention can of course also be applied to such systens. The SO pairs woul d
then in a way simlar to that descri bed above indicate the beginning and
the 5 end of the data in the PDU to which, the NACK refers. It can also be
added that the status PDUs of the inventi 8n can al so be expanded by neans
of a field, for exanple after the D)Cfield, which indicates the nature of
the status PDU, for exanple if RLC control PDUs 10 ot her than STATUS PDUs

are used. Th!t%h& 18108 do%té@ebﬁﬁsﬂf i déﬂ@:rﬂ%@ﬂ@é@xecﬁ@@% iientfd MDBs té ndi cat ed
as "PDU ty %e sanme principle, i. PDU t ype, be applied in the

versi on shovwvhlch the AOK/NAGHS wﬁmulﬁ@é@ﬂgeﬁéﬁ@ﬁ@@% 8”‘tehéh%"t SE@S PRI of the
invention, I, éﬁ&%‘&na%gurs%%l?c%@%b@e%%% ﬁbébmfshﬁh@fsd%a@fwém dat a

fleldsmthe stat us shown 1 n are nerely exanpl es of
sui t abl e enbthénnest way sivaladia that déﬁ@@edrﬁb%’ﬁen@@%{@&@e PemineNg @Rd tNPvent i on

can be Moyedcl9opheh PRSI BIF InbRHSUALKSerfDY W thout affecting the

functionality O e ITnvention, for exanple in order to achieve octet
alignnent. As an exanple, in the case with only an ACK and 20 no NACKs,

& e O IETeIouald hAoy % e Phokus BRUSHA oD it pat viLh @

withits seqamﬁedu?ﬁoenear'ﬁjraﬁi mgiambvvfdroexampleaaﬁersﬁwﬁ)/@sfebi [ wh@b?ve i . €e.
er re Dldss 0 o

one or hore N@fc@g%s aatuf_le Ps%e[ %&tus ?ﬁ efgr %g%ﬂpf) hel_(?%loﬁﬁ)&. Fsﬁgs

partially r et andl OW ng manner:
the F flap coheestpmn&TAGUtSoPthssaremds Thm(ﬂeidasesciuﬁ@ct imtheSexarapies ar e

| uded th t P NACK I
[ uded ' eGPl PO 0858, DBF S A REG FLabne PO Ut 2 2 52,
has not beenm=gtai apiledin thbeetdior showd inafgs2im ng t he

With continued reference to the status PDUs of the invention, it should also
15  be pointed out that the order of the data fields in the status PDUs shown in
figs 2 and 3 are merely examples of suitable embodiments, the data fields in
the status PDU of the invention can be moved to other positions in the status
PDU without 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
20 no NACKs, i.e. the embodiment shown in fig 2, the status PDU 200 could
start with a D/C fieid 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
25 to non-received data PDUs, as opposed to partially received data units, this

is handled in the foillowing manner: the F flag corresponding to those NACKs

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

A special case which is also addressed by the invention is when the last PDU
30 segment of an RLC PDU has not been received by the UE (still assuming the
case of data PDUS in DL). Assume an exampie where an RLC PDU with



case of data PDUS in DL). Assune an exanple where an RLC PDU with 10
sequence nunber 10 has been segnented into 3 RLC PDUs, with the PDU
segnents containing octets 1-10, 11-25 and 26-40, respectively. Consider
now the case in which the UE has received the first two segnents 5 of RLC
PDU 10, i.e, octets 1-10 and 11-25, and has al so received the follow ng
RLC PDU, i.e. RLC PDU 11, in its entirety, but the UE has not received the
| ast segment of RLC PDU 10, i.e. octets 26-40. In this case, the UE knows
that an RLC segnent has been | ost, but does not 10 knowits length, so the
UE cannot set the second segnmentation offset value in the corresponding SO

pair in the status PDU, A solution to this .whi I 0, he
i nvention i sS&%GeNeR ”%\mgﬁ'é&$§fas 595?'&@8%?183 dé\é\fg}i %&Lg?g%h\g?ﬁ?%epbel{ld of the
NACK: ed segn@dymdrits BotitalimawtetI hug, 1M2Sraridas-eNodgiectiedei ves a NACK for

RLC PDU 10, a first SOis set to 26 and the corresponding 15 second SO is
set to the special value which tells the eNodeB that all data octets from

26 and forwaggndi@r RWCtHRAAsE0n Refsh the I haetrecsend thedist to ssgmentases, an
SO pair is not always necessary tq gbtain t desired , ef wll be
shown in & heof BFPORﬁHgFObyGUQF%Ef BV\}.Q BNe ' ﬁﬁgt ﬂ%ds'*\@'ﬁ ?'?%Ir%(,?eq\téed 35 conpl et e
identificati@ioRhgtREC NI eeeRVEdPOBL #1, NBYiidoentaety evethe T Bas sioshown in
t he exanpl e o% f1g 4, in which all four conbi n?e%%g of two bits in the F
field are i Iﬂaﬁgt\fﬁgﬁ'@ﬂﬁsﬁ segmen of §LC Pl éﬁd"&?tf.c g '?rgani ngs of each of

t hese conbinations are also indicated in fig 4, as follows: 25 F field

Meani ng 00 The NACK refers to the entire RLC PDU, so r]o é%f re necessary.
30 01 The NAOKhisefasesthed i kpowsthasapiRidt segmemEspsgn 4t 9erd®ied in

order tosd ndjcat @s iR asf thBAE L8RSHIERE tHtAt Scolti iR medtition atisef edlue
in the corresponding SO pair in the status PDU. A solution to this which is
proposed by the invention is to let a special value of an SO indicate that the
end of the NACK:ed segment is not known. Thus, when the eNodeB receives
a NACK for RLC PDU 10, a first SO is set to 26 and the corresponding
15  second SO is set to the special vaiue which tells the eNodeB that ail data
octets from 26 and forward for RLC PDU 10 need to be retransmitted.

In some cases, an SO pair is not always necessary to obtain the desired
effect. As will be shown in the following, by using two bits in the "F" field, a
20 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:

25
F field Meaning
00 The NACK refers to the entire RLC PDU. so no SOs are
necessary.
30 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.



exanple, an octet. 11 10 The NACK refers to a last 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. 5 11 The NACK refers to a mddle part of the
RLC PDU, 2 SCs are needed in order to indicate the first and the | ast
non-recei ved data group, such as, for exanple, an octet. 10 It should be
pointed out that in the case shown in fig 4, in simlarity to the

enbodi ments shown previously, a "type fid1ld" nay be needed in order to
separate status RLC PDUs from other RLC control PDUs. In another enbodi nent
of the present invention, partially received DL RLC 15 data PDUs are
indicated to the eNodeB by the UE in an UL status RLC PDU in a slightly

di fferent manner than that shown above, i.e. the SO pairs. In the

enbodi ment i{p questi qRe NAEK Séfeius NGt E@UOB% mf_cmjwh ) |§hewned n fi g 5.
the UL status RLC PDU fromthe UE co I se qé

and a sequence nunmbefn il i '“éﬂa‘estﬁﬁmté@”ﬁ@e'v%?%tﬁ gi”?ﬂﬂ EHe'eas ' f e
sequence number of tRe BbiRhfodRta PDU which the NACK refers to.
Naturally, in the enmbodinent 500, the SN can also be included together with
t he NACK,5 as shown in previous enbodinments. In sinilarity to the previous
embodi ment s, 14 he em%b%@éxﬁ%r@h&% mﬂelé@@@ of 2% Rhe pse, ofs@aard’ fiel d,
shown as 530 Infig 5 However, the significance of the E-field, i.e. a
bit or a flag, diffemneeded ghorderfteondicatat ther fichandteqidiondaeRuedrent s: in
t he enbodi nent 500 of, o signify if the NACK
510 refers to an ent |C£FaeEl %Lgp §J&ﬁa§ dr%%g?g%dgtﬁggﬁthl n an RLC data PDU.

For exanple, if the E-field equals zero, E=0, this could signify that 30

the NACK1 0510Itrsﬂf)§|ﬁsbet 80%"1{29% (?uqttinEteinR'hg c%%@ashgw W‘F@Q insshi‘n?#%itéitﬁéi by the

embodiments shown previously, a “type field" may be needed in order to
separate status RLC PDUs from other RLC control PDUs.

in another embodiment of the present invention, partially received DL RLC
15  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
20 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 aiso includes

25 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 couid signify that

30 the NACK 510 refers to the entire RLC data PDU which is identified by the
SN 520.



SN 520. 12 Conversely, if E=0 signifies an entire PDU, then E=1 signifies
that the NACK 510 refers to data within the PDU identified by the SN 520.
In this case, information is included in the status PDU 500 in order for
the eNodeB to be able to identify the data in question. This information
regarding data in the 5 enbodi nent 500 conprises a segnent offset val ue,
SO shown as 540 in fig 5. The SO 540 indicates the byte offset or the
start of the non-received DL data. HowevBt, as opposed to the previous
enbodi ments, the enbodi nent 500 does not use SO pairs to indicate the
totality of the non-received data. Instead, the enbodi nent 500 utilizes a

Length Field, LF, 550, the. value of 10 | i pdicates t ik ng of the
non-r ecei ved C@aY&sC¥t ’éﬁ_gﬁ&ﬁe&rﬁq‘F@'T%B\mé/g{;‘%Egié?gnﬁgsttﬁﬁttﬁgﬂ% byte of
t he non-recebyededad & das Ganinb@erRRLI idedtifietnbyt ties SBNBBU Inethts odset he
invention, i.e. the one sho N fi in.order, t chiev ficient
retransni ssi SECTRIRNIHEC egﬂ’ﬁéﬁ‘e §@Hg’e€DHffl’bol'§ He @éﬂ}f er’?ﬂtge%&)aé nunber

of bytes thabpgheubigntie thetbaNBNdddstch Madsnfoondtoni rdaditgedatadntthe sender .

Since LTE_ RLC PDUs can _be te large (e.g. 32767_.. byte field i.e.
SIO and LF¥ n&RWedMI ﬁoﬁdﬁogg’lf’?%%ac?ﬁg?’ﬁét @%@tl’f‘%‘e‘ 88y ?ﬁ aﬁggﬁ(ﬁ" hgedstgl be

quite large gsTheldo sWoveNShtes #% WitklofRksor bR stafalfitzedonisrammyDtases the
maxi mum t heoretical size of the SO and LF fi el gs 20 Wi eed .,to be

, e
Uti 11 zed, whiah. IRIer [SORRIAITS the RERT RIS ASH Fetadee PIPORRET 2o of
those fiel dsspgrRcaade (st A0 Gaird fo HIReTRRMiINERE oPfhel fish-faveatdataivent i on,
the inventors propose to alleviate this pr i jnefficjent use of

B oblem i.e._ i
data space f &rsteate tapemhedinment 590 uilieas 2 fenadh &iRiddketn0. Jis VaWE Yescri bed

in the f“?gl OWntGh inkifdatelitfe B8RRI thd1Rom-Ro@NIddOThta BstH@Rd GroRt ihecsOl e s
that the SO and LF field sizes in the RLC status PDU are nmade adaptive to
t he needs of vekie S4Gr vietrt thepst bytesgfile poured@adsiaddy, it is possible to use

two different sizes for SO

As can be realized, in this embodiment of the invention, i.e. the one shown in
fig 5. in order to achieve efficient retransmission from the original sender of
15  the data, the exact number of bytes that should be retransmitted needs to be
indicated to the sender. Since LTE RLC PDUs can be quite large (e.g. 32767
bytes), the fields {i.e. SO and LF) needed for indication of the RLC PDU
segments would need to be quite large as well. However, as will also be
realized, in many cases the maximum theoretical size of the SO and LF fields
20  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 inveniors propose to
alleviate this problem, i.e. inefficient use of data space for the SO and LF

25 fields. This embodiment wili 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
30 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.



30 and LF, e.g. 6 bits for RSO and 4 bits for RSL. However, in the
subsequent description, it will be assuned that the size is the sane. 13
| f, as proposed in this aspect of the present invention, a dynam c |ength
field for SO and LF are used, the eNodeB (in the case of data in DL and
status nessages in UL) nust know this length field size in order to be
able to read the status nessage. 5 A first way of acconplishing this is to
have an additional field in the RLC staj %,IS PDU nessage header which is

i ndicative of the size of the SO and LF tields, For exanple, there could
be a field which indicates that all length fields in the current nessage
are 6 bits, This size could differ from RLC PDU st at us

status nessagdl afPreRysgAdn L'Fis\ﬁéP%Cttqgtr!fepWQ'étd“‘éﬁthé’r@r‘f‘tyngmhcge Wﬁu’@@ t Wo

such length figl de aﬂwu#%r@%se@emeobmweauwtmpaéaa bedaade Mmf ard paedef i ned
rel ati onshi p between SOis always x bjts |onger/shorter, than

LF. However, wﬁ%@gs@m%ﬁw%%wmmg&fwS@rew@dgra SR8 Mo 48 s

optim zation n},gbt,note ereqw red. According to an alternative aspect of
t he invention, the exp“Q%t indication of the size of the SO and LF fields
is superfl @ous due to a re-arrangenent in 20 the RLC PDU status nessage.

n thi s aspecty fcits, bMYeOi Ol 1i<SisPRORRRESh LIS hhe lgasie fi el ds”

SO and LF to the en status nessage, which wll
descri bed wi t tstates ETahowssage hgader which isdndinglbe afghe sgﬁcﬁh&hq ﬁOfa&ji le“, t he

status inforng %&”ﬁb?%@é e't’iﬁ%k&?&ﬂ bé% fP%hfc M@é&bg%tfahreﬂgth fsei@s SN

(segnent nunbe eghent a an extension , I n
this way | t wrhlth@wmﬁmdﬂsage @reaﬁ@eisﬂr’m side Couldrmﬂf%ftf@ﬂPBlU@ PQ\H@F%U%O

specific %%!saré% Oll?\e ﬁgﬂ to be sent. For PDUs where

resegrrenta is used to indicate

If SO and LF were to be given different size values, two such length fietds
would be needed, or use could be made of a predefined relationship between
them, e.g. SO is always x bits longer/shorter than LF. However, since SO
15 and LF are typically of the same order, this optimization might not be

required.

According to an alternative aspect of the invention, the explicit indication of
the size of the SO and LF fields is superfluous, due fo a re-arrangement in
20 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
25  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 foflows, and SO and LF are

30 appended to the message frame



t hat segnent |ocation and length information follows, and SO and LF are 30
appended to the nessage franme 14 Thus, in the enbodi nent of fig 6, the
"dynam c" part of the status nessage, i.e. SO and LF, occurs after the

| ast extension bit E, i.e. after the first Ebit wth a val ue which
indicates that it is the |ast one, such as for exanple the value "0".
Since the overall nessage size in this enbodi nent needs to be 5 known, for
exanpl e froma MAC or RLC header, the recei ¥&r knows how nmany bits are

|l eft for the SO and LF fields. It also knows how many SO and LF pairs that
will follow after the | ast extension bit. Thus, the receiver can calculate

the sizes of t SO and LE fi S, Lf o, b g mlaShi el takadde RLC
status PDU shoﬂﬁ&sb'gqﬁef/teembﬁdfrg%ﬂ&f ﬂé% t@%d‘#%ﬁa@ﬁgﬁa@?e‘p has t% be c%rri ed
out, in that the. sOrhet L6f oc@mmiaftentpebiastsexitensien b Ediiei aber Hy firsle- Mitnber of

i ndi cated segnent fields. The i.nteger_.r ' S Ll e the
remai ning bits VH{he 4fiiug LEiEh Tadic tﬁgzg}%tr'r@lgghé il%&toﬁg' &?Cehﬁ? %)?%E'ﬁg%\{wﬁ is 51
bits, and byt e valiegmomestncthbidve)alli reessnpd, sivee irgthis edodBardlneatate &8 51/8 =

6 nmod 3. Thys, in this exanpl 3 Dbj at e of. .t - wil |
not be used'..é | KPH8: é‘?(a‘?ﬁﬂ"i‘;g?%grg%,a Vh@ ErFRls“g lﬁ%g%r‘t %ed%? ar ?ﬁt ﬁ@&?%gggnd of
an RLC PDU segngmi bitdHoweue for the SCG and WFdidus. jtossi bhevahowimanyheOsosbe of
the present 2Q jnvention. se an absol ute offset,in sim ity 1o the
SO In such a dds&a% H“é"tdY‘é g@té%ﬁ‘?rdt%ﬁa?ﬁtteG{%nst'%%%kriTFéLfsnzbgnﬁ%fge{“ﬁrocﬁtnof t he
| ast byte in thedide BRSO delBliaklys message content m ght

describe the data that is ACKed or 25 NACK ed. Also, a m xture of ACKs
and NACKs could be included, with one or nore additional bit(s) to provide

a sui tabl e 4ACK/INAGK 4 pdjsaleht tHhehdeaa shagd SOA ysoutemaipge-alighédy @ shoul d
nerely be seen as_an exanple, addi t_idonal firelds ik tgfpe fl ags tto.
i ndicate whet heddditfaaapgigp has to be carried out, in that the number of rémaining bits' is

also divided by the number of indicated segment fields. The integer result is
used as length, white the remaining bits are not used. As an example, if the
remaining length is 51 bits, and byte alignment (8 bits) is used, we get the
15  calculation 51/8 = 6 mod 3. Thus, in this example, 3 bits at the end of the

status PDU will not be used.

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 simitarity 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 inciuded, with one
or more additional bit(s) to provide a suitable ACK/NACK indicator.

The described status message of fig € 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.



30 contains data or a status, additional length fields and so on m ght be
required in sone applications, and would be within the scope of this
invention. 15 Explicit status information may al so be added to the status
reports, especially 1in case the standard or inplenentation allows nultiple
types of states to be reported, e.g. NACK and ACK. 5 An explicit
indication of a status may al so be necessary if the LTE systemis
configured to exchange a status report of a single type, e.g. only NACKs.
Al ternatively, the status report send1i5ng entity may receive fromthe PDU
sending entity a request for a status report of a certain type (e.g. NACK
only) and would thus generate the status report only for the subset of
received 10 Eegitretatus dornion haealsnoe asded to Beetioba renefisaesRr4adr aspect

of the invention, it coul e IS t ; tﬁg& R S
nessage as a %B%\Sfea‘ﬁwg Margrﬂg@é%&i}e&gﬁga %?l\jo?’ﬁr}gwggﬁer o) Mfgtt%?)g 7 shows
a rough flow edwyrtedpé.gaNmethant ACHK. of the invention. Steps which are
options or alternatives are showmn with dashed |lines, As has been indicated
in the description above, the nethod of the invention is intended for use

in a cellubar peosmpust faldatos of nsdtets suyhalss beecessant §0he 2BESYsEYisL, . e.
a systemin which traffic can be exchange et irst econd
transcei ver s&@ﬂﬂ%{ge‘?ﬁ% exEhAngs Qrfgat{»iﬁéegﬁ\ﬁg&i@ %@@@ t%%ée %'gaf}ﬁgg\’?%Kté'he
system 100 i s sg@riativ@ty daica stinii$ Sep@ndendiod aftity hese reafve frami the PEUgi ven an
identifier. The data units ma e divided into se @i

recei ving t raﬁ@&@'ﬂgﬁﬂt'mresoé’ﬁét @fét%”? FPer %‘?{%ﬁ%gt(g%f ﬂé\ncéforg}g) dat a
uni ts about prpRekbMdRESiGEREatPand isalily rémeebrigdoothmenbset ciireeaivadat a
units to the sending transceiver, i.e. to the transceiver fromwhich the
data was 98nt segmestsriiptipveReane qtheER{$<FY %t hod 700, as indicated in step

705, in the case 30 of one or nore partially or non-received data unit or

units, the status information which is . sent to the.sendin r iver
i ncl udes. as dnERWthar aspect of the invention, it ¢could tbe envisioned o s%n% tﬁQ%ﬁ.

PDU status message as a separate PDU, or piggybacked with another PDU.

15  Fig 7 shows a rough flow chart of a method 700 of the invention. Steps which

are options or alternatives are shown with dashed lines.

As has been indicated in the description above, the method of the invention
is intended for use in a celiuwlar 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



step 710, information about whether data unit or units were non-received or
16 partially received, and if so, as shown in step 715, in the case of one
or nore partially received data units, which parts of those data units
that were not received. 5 In one enbodi ment of the invention, as shown in
step 720, the information the information about whether or not a data unit
was partially or non-received is included as a flag in said data franes or
data units. As indicated in step 725, in g further enbodi ment of the
invention, the 10 information about which parts of a data unit that were
not received is included in said data franes or data units as information
which indicates a first and a last part of the not received data unit.
Step 730 i ndb@;@tanaﬁrehhlaédiahd)mm aspeoivnah stepe? 15nireiiei aase of Pnaod@ese f rane or

unit 15 from sendl transcei ment ed,
and a | ast E%’ﬁjﬁ@nfe%&@ nifta r@éfﬁh%’é 5r@;e@gﬁvﬁgﬂ%{?ghgscgl%@é«{e?e t%ﬁlgs can be
i ndi cated bypedeRedreceiving transceiver to the sending transceiver,
suitably by neans of a special predefined value for the information about
the last part of the non- received received segnents. 20 Step 735 indicates
that in ope enbpsichRRkirénttdiahé Mentidroms éh‘ov\m thastap fr28@ntheoinforonation f r om t he

sendi ng transcei ver has been sed mented and a | ast hed
t he regel vi n§i& ‘Fﬁ’t‘l@é‘%‘?ﬂlé?omt"fﬁ% T4 "Bk? gﬂ@ i e ngg{frem '}0@0%?9%0%% e

transceiver tQntih€$aadifRg it sai0%ee] ¥ahe2br diitahas been i ndi cated previously
in this description, and as shown in step 740, the nmethod 700 of the

invention may suitably be applied to an LTE, Long Term Evol ution, system
such as the @geindRAtNi<hRidps 785heMat fueBbl ¥mbsapwenti & fHeginkention, the

10 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 of the not received data unit.

Step 730 indicates that in one aspect of the invention, if a data frame or unit

15  from the sending transceiver has been segmented or re-segmented, and a
last segment has not reached the receiving transceiver, this can be indicated
by the receiving transceiver to the sending transceiver, suitably by means of
a special predefined value for the information about the last part of the non-
received received segments.

20
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 iransceiver, this can be indicated by the
receiving transceiver to the sending transceiver

25
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 Evoiution, system such as the one 100 which is schematically
shown in fig 1.

30
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



30 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 17 indicated in step 750, in which case the "sending transceiver"
mentioned above is the eNodeB of an LTE cell, and the "receiving
transceiver" is a UE User Equipnent, of the LTE cell. 5 Conversely, the

i nvention may equally well be applied so that the data PDUs nay be sent in
UL and the corresponding status PDUs will then be sent in DL, as indicated
in step 745, in which case the "sendVng transceiver" nentioned above is
the UE of an LTE cell, and the receiving transceiver is the eNodeB of the
LTE cell. 10 Wth reference to the status PDU 300 shown in fig 3, it can be
poi nted out jn4iBakdtiRestbpi@oMas ivaicH case tihe "seting tragsdains ceintiened o t he

sendi ng transceiver can be sent _as nmessage which .has the.possibility of
conpri si ng ca@vens thepellodeB chanidh %ﬁ% ﬁ@ﬁ'l% repEMOB R PEH (D SgﬁaEgout t he

nature of thg nt€ofBhe@akacepr control nessage, Information (PDU
type) about t?le t@ple of nmessage within said nature, e.g. a status nessage

in the case of control nessage, Data (ACK) acknow edging properly received
e s L g M
recei ved datmawietsest iff tinend the eereespenangrstaius &rit'as H‘””s&?ﬂ c%erﬁdrhber (SN)
of said datapunit Qkicald PR stédp 743, SRCRALH RN MO MseRtlhg atedbcdifor
mentioned above is the UE of an LTE cell, and the receiving transceiver is
the eNodeB of the LTE cell.
10
With reference to the status PDU 300 shown in fig 3, it can be pointed out
that the information from the receiving transceiver to the sending transceiver
can be sent as a message which has the possibility of comprising one or
more of the following:
15 « Information (D/C) about the nature of the message, e.g. data or control
message,
« Information (PDU type) about the type of message within said nature,
e.g. a status message in the case of control message,
« Data (ACK) acknowledging properly received data units or frames in
20 the form of a certain sequence number,
» A first extension indicator (E),
o 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,
25 s A second extension indicator (F),
« Information about the beginning (SO11, SO21) and end (SO12, S022)

of non-received data.

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

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



I nformati on about the begi nning (SOL1, S02 1) and end (SOL2, S022) of
non-recei ved data. In the exenplary status PDU shown in fig 3, the first
extension indicator, E, 30 indicates the absence or presence of a set
conprising another of the first, and second extension indicators, i.e. E
and F, and data, NACK, regarding a 18 partially or non-received data unit
or frame, in the formof the identifier, SN, of the data unit or frane.
The second extension indicator, F, indicates8the absence or presence of

i nformati on about the beginning, SO1 1, 5021, and end, 5021, 5022, of
non-recei ved data. 5 The invention al so discl oses a transceiver for use in
a systemin which the inventi

d h d fr h
descripti on ab8fgialy fgnon- W@W@gﬁkgﬁﬁpﬁé}%ﬁlm 8[”P ﬁg&re\/\ﬁ%?{‘fﬁg{%ﬁ'ﬁ%w are

sent in DL andtd@ataC Qhit @F PRAFHENThEt QicUd Rixdnsaineing@iatorl IF, Ukgicatas whech case
t he data sending 10 transceiver gl n the case of E- UTRANﬁzy,:E1 li cat,i ona) i's

the eNodeB and 2PRRNCErFIIPHRHG Pfriafpsmatianepboyt the bepigniga TWwan

transmts stat ygqd RS isoihes nbre@iveiigr sel y, when data PDUs are sent in
UL and the corresponding status PDUs are sent in DL, in which case the

data sendin§ transceiver is the UE and the receiving transceiver, i.e. the
transceiver Whhgh ihyepRsAlalsd §sz§'le§3 éﬁraﬂ@é@vér%i h@e %N@dse,@tenT Mimichhee
transcei ver of the invention may be either UTRAN ‘eNodeB or an E- UTRAN

UE. A schenati évBniwk ieliarpliam 6 Aageripeioedi ﬂﬁ%niha/éieﬁ%m@eeﬁ%fe 868 for
use as an E- Wvﬁéﬁku&mgﬁ%eoépﬁ%d%%éﬂﬁdb@ BHOMNadeNsdritan & Apdi i cat ed

in 20 fig 8, e transcei ver conprise an antenna, shown as bl ock
810. and will &P=esnoodingi satus FPladeiare spatrip Wa0n arich cesateniata s&p¢ing30. | n

addition, upe 4 raﬁéaé%fe?'(ﬁeme@&s@bﬁ@ @@mmlaﬁ%ﬁoﬁl&@mg fle BRBASS 3 mUCh as a
m cro processor menor urthernore, if the transceiver
800 isto receiving transceiver, i.e. the transcexver which transmits status PDUs is the

UE, or conversely, when data PDUs are sent in UL and the corresponding
status PDUs are sent in DL, in which case the data sending transceiver is the
UE and the receiving transceiver, i.e. the transceiver which transmits status

15  PDUs is the eNodeB. Thus, the transceiver of the invention may be either an
E-UTRAN eNodeB 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 conirol 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



be used as an eNodeB, the transceiver 800 al so conprises an interface 860
25 towards ot her conponents in the systemapart fromthe 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 transmt part 830 for sending traffic
to and receiving traffic froma second transceiver in the system and the
transcei ver 800 may use the control 19 neah$ 840 together with the nmenory
850 for sending said traffic in data wunits, The control mnmeans 840 and the
menory 850 may al so be used for giving 5 each of the data units an
identifier, such as r. exanpl e,a,sequen r : . ns,

i .e. blocks 848%NG Otoﬁﬁs'eﬁew'g‘sg}? ﬁ]t)érmogfv%%gr@g SE H%‘ﬂa}'aa&é;%&ﬁﬁ@ ?%?o
segnents. The iuanentive transcei ver 800 al so uses the control means 840,
the menory 10 850, the transmitter 830 and the antenna 810 for sending
information in data frames or data units about properly received,

partial ly receiwedtdironeans @aei aed tiia@mony B8S0treay hésosies usdd tforagisicgi ver ,

i.e. to the transce# er from which }lL\lge dartga ) sen%. 15 I n addition, the
transcei ver °80G3ERA" 18I &NED AR AFNIHERALCBAD U FEOTRE 2 REHHYVC 858°Fbr , in
the case of ongn@nhéBEReNBBakL¢el BREkOB4P AN &80l ay eeaiseador diaddinguthiet s,
including informatign in the status information about whether the data
unit or units WERMHSAMPSEEMEEE or partially received, and in the case of
one or nore partially received data units, which parts of those data units
that 20 that were non-received. |In one enbodi nent, the ggsn@‘ﬁ840 and 850
i

are used by thdheraydee Vapseuer 800 alspepesiingLantel MespBs dEvalhvid

whet her or qgot gaod@kardiRiditterasoRaid ihdl drteria B 10T 686@hY fdo@satidnfih agtai n sai d
data franes or data units. . . .
frames or data units about properly received, partially received or non-
received data units to the second transceiver, i.e. to the transceiver from

which the data was sent.

15 In addition, the transceiver 800 can use the control means 840 and the
memory 850 for, in the case of one or more non-received or partiaily 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
fransceiver 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



25 In addition, in a further enbodi ment, bl ocks 840 and 850 are used by the
transceiver for including the infornmation 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
I n anot her aspect of the invention, the control neans 840, the nenory 850,
the transmtter 830, together with the antenna 810 can be used by the 20
transcei ver 800 for indicating to a sendingZdransceiver if a data frame or
unit fromthe sending transceiver has been segnented, and a | ast segnent
has not reached the transceiver 800. 5 The indication about a m ssing

segnent is suitably.carried .out by nmeans of S| a.s I i ned
value for the FARSEAET BB B betie BT aSendis 1B el R Bakta P BB
one enbodi ment frotthieentingltrameagiscBds: aech tépmesorandBslatargbentitesl 10 by

t he transceiver 800 for. . includin e information about which parts of a
partially recef‘@ter&a‘ahptcghﬁrtﬁaps‘f%‘ﬁq E%tfe/@re not received in said data frames or
data wunits as information which indicates the identifier of the data unit,
as well as _informati on about the beginning. of .the non-received data in

25 4 dat Ui £ THE TEARE H0LAm 5 PR GrorBEEI el ST PLEIR 6D | [ he
antenna 810, t{&ing aadpeial bRIeHTEY valDE ferané irdbrmitian 21b8d40thangst daneofrtaeory 850
can be used by the inventive transceiver for sending status information to
a sendi ng tranBtNEFCHREY nessage, such as the one 300 of fig 3, which

can conprise one or nore of the followng: 20 Information (D/C) about the

nature of the nessage, e.g. data or contraqgl nessa
in one émbodimeént, the control means 840 and the

g\%’mory 850 can be used
10 by the transceiver 800 for including the information about which parts of a
partially received data unit that were not received in said 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.
15
In addition, the antenna 810, the transmitter 830, the control means 840 and
the memory 850 can be used by the inventive transceiver for 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 « Information (D/C) about the nature of the message, e.g. data or control
message,
+ Information about the type of message within said nature, eg. 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,
* A first extension indicator (E),
« 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).
30 o Information about the beginning (SO11, §021) and end (8012, S022)

of non-received data.



I nformati on about the type of nessage wthin said nature, e.g. a status
nessage in the case of a control nessage, Data (ACK) acknow edgi ng
properly received data units or frames in 25 the formof a certain
sequence nunber, A first extension indicator (E), Data (NACK) regarding a
non-received or partially received data unit or frame, in the formof a
certain sequence nunber , A second extension indicator (F), 30
| nf ormati on about the begi nning (SOL1, 5021) and end (SOLl2, S022) of
non-received data. 21 Suitably, the first extension indicator (E)
i ndi cates the absence or presence of 4 lset conpri sing anot her of said
first (E) and second (F) extension indicators and data (NACK) regarding an
partially or non-received unit or frame in the 5 formof the identifier
(SN) of said data unit or franme, and said second extension |nd|catﬁ (F)

g

i ndi cat es t he a¥Ebhtdeoisppdeaneningicalanis RalcAlsS the BBFRNCRIS PRRSGIRR P
(SOL1, 5021) aé‘%@&ﬁ#n;(r%@@ano’i@@r%f alfd AN QI &REnd tat dkterkbonTRgichtdvent | on

is not limted to the exanp es of enbodi nents descri bed above and shown in

the drawi ngs Pt dﬁtﬁy(’%‘é?*? r@@ﬁ@*%@“ artiglly BT RofHecasheniber e fiended
cl ai ms. rw\f%ﬂthe“ldéﬁilh&d(éﬂpg) shf dHf%euhft‘ & ﬁsrlnbulaaa $RITEBLEAL | ONS

system(lOO stem traffic can be exchanged between a first
(110, 120) andeﬁemwwwmo(an)cattesfaﬁs&:@bmce 0§ giresancaf ¢fi BTerReN sent in

data units, obhlndBlohndg! @Al lsda) dnmethalsd HEnsbiijcs idpdoob ch data

units may be nts, in system (100) a receiving
transcei ver (1d@®g. 120) may send status information in data frames or data
units (200,

10  The invention is not limited to the examples of embodiments described above
and shown in the drawings, but may be freely varied within the scope of the

appended claims.



300) about properly received, partially received, or non-received data
units to a sending transceiver, i.e. to the transceiver fromwhich the
data was sent, wherein in the case (705) of one or nore non-received or
partially received data unit or units, the status information which is
sent to the sending transceiver is sent as a nessage (300) conprising:
Data (ACK) acknow edgi ng properly recei Véd data units or franmes in the form
of a certain sequence nunber; a first extension indicator (E); data (NACK)
regarding a non-received or partially received data unit or franme, in the
formof a certain sequence nunber, a second extension indicator (F),

I ndi cati ng whether the data unit or units were non- received or partially
received; and in the case of one or nore partially received data units,

whi ch paAiMg 715) of those data units that were not received, wherein said
first extension indicator (E) indicates the absence or presence of another
set conprising said first (E) and second (F) extension indicators a nd data

5 EAC:f) 10 @g?fe@?c?]w(mqutar P@@% \aeélelmnarpwmmah‘batmme{;stem ?ﬂoa in nmmcimlsystea‘?ﬁ |d n
e 1ormpo e ltaentitler ni or (0}
(700, W8 ean B sxshanceseanesn fist LRI ASOHENY RrsseRbe (L dRat ralei i}

not a Qﬁkﬁtruﬁbtbé/&ﬁ? SBAL i ahia\’uﬁ‘i!s NQYEH GORhiCAddts dnitcisushesh as idertifiag amd sai d
data franes

hod (700, 72 f
accor diideh (S’%ll!ﬂﬂm? 'f‘i\léy: éﬂ’ d’r“ﬁﬁ?‘? dﬁtoaﬁggﬂ‘ngaﬁ?dﬁ wlaghtsgvsge%m 31891 %I E%?% V?'ﬁ%at

Vere Nelans&i0kY BMd, S130) Ghi @@nH stais Anfbanatibn arﬁna%t@ fragfdsaodatasunias(200,
i nformati on which indi cates a first and a | ast part E the no cec{‘ved

dat a UB0P) aloUtREMeEY Heeelyebartial) reseivRy Ob RORTErEHET data UiSJP A S

whi ch, tﬂafnséel‘JéF 61 d. rt@”iﬁeQFadé'&biverfffd?:ﬁnvm@h defwwaﬁaéwmew%efelﬂﬂmtmease
segnented and a | ast segnent has not reached ‘?)ilda cei |ng t|{st(ssce{£{

this c&fPPeol pEE Rt wrwwmrr@cﬁ@@él Qi pgtialhy FRealY 911'6

information which is sent to the sending transceiver is sent as a message (300)
comprising:

Data (ACK) acknowledging properly received data units or frames in the form of a

certain sequence number;

a first extension indicator (E);

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), indicating 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 (715) of those
data units that were not received,

wherein said first extension indicator (E) indicates the absence or presence of
another set comprising said first (E) and second (F) extension indicators and data
(NACK) regarding a non-received or partially received data unit or frame in the form of
the identifier (SN) of said data unit or frame,

2. The method (700, 720) of claim 1, according to which the information about whether
or not a data unit was partially or non-received is included as a flag in said data frames
or data units.



the sending transceiver (110, 120). 5. The method (700, 730) of claim3 or
4, according to which said indication about a mssing segnent is carried
out by means of a special predefined value for the information about the
| ast part of the m ssing segnment. 6. The method (700, 735) of claiml,
according to which the information about_which parts of a partially
received data unit that were not receiveéd is included in said data franes
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 anount of non-received data. 7. The nethod
(700, 740) of any of the previous clains, applied to an E- UTRAN system
(100). 8. The nethod of claim 7, according to which said data unit is an

) "oy URErieSa SR, 7287 8RR 1 e, Belordid SRR e inforrEtion HRO0OAR(CHO0,

750) ich’the sending transceiver is the eNodeB
(110) pdrtsanf B-dAIRANItCIbt welSapt reveivedhie induded iimgaidr dala JE@mes of datg yiits

120), ' t. . - on2fecehi®d t hod (700,
(745) ) i ﬁ@ﬁr"?ﬁﬁ%u"' @%ﬁr'ﬁ?'ﬁé{e%%egﬁ éﬁﬁéh%ésq?éﬁtdé f?n‘gg%”r" gngecei ver&%ig ulﬁﬁ'e OUE( of
an E-UTRAN cell, and the receiving transceiver is the eNodeB of the E-UTRAN
| . 11 d,(700) of f ' Gl '
fo uni eniihmebed OO HEBRaEY ShoBiufTidcrbd RIS B anphiisl 00,
t 0 t hefromntiergeriding saasvsiver Hadbeerd 86y mieatesicand adast segreerjdasavdyeasheh has
th i biljt f i g OF: . j 0 '
(0 O GBdseeidnb fRapiaiy o B8 et by e fpRBiirt ftcRfier (16, 32071 °F
| nf or nialel sehdidip trensdeivéygaopi20essage within said nature, e.g. a status
message in the case of a control nessage, Information about the begi nning

(SOL1, 8021) and end (SO12, 8022) of non- o
5. The method (700, 730) of claim 3 or 4, according to which said indication about a

missing segment is carried out by means of a special predefined value for the
information about the last part of the missing segment.

6. The method (700, 735) of claim 1, according to which the information about which
parts of a partially received data unit that were not received is included in said 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.

7. The method (700, 740) of any of the previous claims, applied to an E-UTRAN system
(100).

8. The method of claim 7, according to which said data unit is an RLC PDU, s0 that said
segments are RLC PDU segments.

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 ceil (130).



received data. 12. The nethod (700) of claim 11, according to which said
second extension indicator (F) indicates the absence or presence of

i nformati on about the beginning (8011, 8021) and end (8012, $022) of
non-recei ved data. 13. A transceiver (800) for use in a cellular

comuni cations system (100), the transceiver being equipped wth neans
(810, 820, 830) for sending traffic to &hd receiving traffic froma second
transceiver in the system the transceiver (800) being equipped with neans
(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 neans
(840, 850) for dividing said data units into segnents, said transceiver
(800) al so being equipped with means (840, 850, 830, 810) for sending

st at usqp nfieE FRdth&d (700, da63 of ERIMRS, Hecird Wivhish 10@@endidgAjansbeiver isrtbper | y
received, partially received or non-received dat Q&i& tq,\&fst% ggwsﬁﬁﬁgd

t r ansceFvel an E-UTRAN cal and i apiving F"@H?WY%IHS de g
transcgé;y@‘r 0)(800) being characterized in that it additionally is equi pped

with neans (840, 850) for, in the case of one or nore non-received or
partially received data units, sending the status information as a nessage

(300) @?m?hé&'n@@hod?@o@eé@a&ﬁgf)th@%@idugqgm% m&@&mhg t6 Ekich etHle dsta@isuNi t s

or frames In f or m of certain seqluence nunb irst ext ePziﬁ'?
wved

i ndi camnn@on ﬁ)@mtr(qm)wmgs@r@nawgera 18n-120% ¢ J% S&Pdmrf{?‘éﬁcﬁp’e
data upbh) @fs ;f;ﬁ A3En n?éésab@%é@r\%l% HAsARE tp%‘sé‘ibﬂi@ﬂﬁ?ﬂ@rﬂpﬁﬁﬁ?@he ok rAGROsId

extenS|on i ndi cat or I ndl cati ng whether the data unit or units were
non- r ethsi fplewiig: partial |y received; and in the case of one or nore

partially, r gﬁ&ﬂmﬁ%rﬂ@/gé}dgbéﬁm%% RS eRbat s g, dabar cBﬁiré!%néé‘BﬁgeV\Br e

non-recei ve rst extension | ndicator (E) indicates the
absence or feswstom about the bipecohpessagegwilhiotdaid nature£.8. 8 status(eyssaue

second (F) gxhels@ bl il Rlsksagd, data
o Information about the beginning (SO11, S021) and end (8012, 8022) of non-
received data.

12. The method (700) of claim 11, according to which said second extension indicator
(F) indicates the absence or presence of information about the beginning (8011, S021)
and end (8012, S022) of 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, sending the status
information as a message (300) comprising:



(NACK) regarding a partially or non-received unit or frame in the form of
the identifier (SN) of said data unit or frame 14. The transcei ver (800)
of claim 13, equipped with neans (840, 850) for including the information
about whether or not a data unit was partially or non-received as a flag in
said data franmes or data units. 15. The _transceiver (800) of claim13 or

14, equi pped with neans (840, 850) for 2'ncluding the i nformation about

whi ch parts of a data unit that were non-received in said data frames or
data units as information which indicates a first and a |ast part of the
non- received data unit. 16. The transceiver (800) of any of clainms 13-15,
equi pped with neans (840, 850, 830, 810) for, if a data franme or unit from
t he sendi ng transcei ver has been segnented and a | ast segnment has not

reached thepae el kDacKnk hy Propdriydesaivéd Batahiifits or frivees ntthierfigrm of a
transcei ver (llgf 1’21%):. 17. ﬂ%%{rr%nscei ver (800) of claim15 or 16, in

whi ch saiG@riaHysRIHENGE NMIRAT a nissing segnent is carried out by neans of

using a spegift BiEAIEH MRGcatat 9, for the information about the |last part
of the missing segnent. 26 18. The transceiver (80021%£f claim 1F3

. equi pped
with rmeans (NAGH) regardingca ngnrigeeived o prdiakarechivemhdate Y o F@P?gih‘ PP
about V\hgﬁgf&?ﬁ bfa ebrtainRlduefbb itk ved data unit that were not received

in said data franes or data units as Information which indicates.the

i dentifier &fsegeadgtensian indigatodF). indicatinophathesthariit WHETHYEW Ry of
t he non- r@ﬁ}%ﬂ'ed%t- r{iamy?gggsvgatgn@nit, and the anount of non-received
0

data. 19. The transceiver T_ any of clains 12-17, being ﬂ traascei ver
in an E- UTRENhessasech qneoe) mope partially recaivaskdatarunits. whighparts of thoge Fale sai d
data unit,dig B5t Fbfe fidrecddrat said segnments are RLC PDU segnments. 21.
The transcetlgver _J%OQ or ¢l i m 19 or 20, being an eNodeB (110) of th
E- UTRAN sy¥hefgin 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 partiaily or non-received unit or frame in the form of the identifier

(SN) of said data unit or frame

14. The transceiver (800) of claim 13, equipped with means (840, 850) 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.

15. The transceiver (800) of claim 13 or 14, equipped with means (840, 850) 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.

16, The transceiver (800) of any of claims 13-15, equipped with means (840, 850, 830,
810) for, if a data frame or unit from the sending transceiver has been segmented and a
last segment has not reached the receiving transceiver, indicating this to the sending
transceiver (110, 120).

17. The transceiver (800) of claim 16 or 16, in which said indication about a missing
segment is carried out by means of using a special predefined value for the information
about the last part of the missing segment.



22. The transceiver (800) of claim19 or 20, being an UE (120), User

Equi pnment, of the E-UTRAN system 23. The transceiver (800) of any of
clainms 13-22, equipped with nmeans (810, 830, 840, 850) for sending status
information to a sending transceiver (110, 120) as a nessage (300) which
has the possibility of conprising one or_nore of the follow ng: Information
(DO about the nature of the nessage, @69. data or control nessage,

I nformati on about the type of nmessage within said nature, e.g. a status
message in the case of a control nessage, Information about the begi nning
(SOL1, 5021) and end (SOL12, 5022) of non- received segnents. 24. The
transcei ver (800) of claim 23, in which said second extension indicator (F)
i ndi cates the absence or presence of information about the beginning (SOL1,
5021) and end (SOL2, 8022) of non-received data.

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 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-UTRAN
system (100).

20. The transceiver of claim 19, in which said data unit is an RLC PDU, so that said
segments are RLC PDU segments.

21. The transceiver (800) of claim 19 or 20, being an eNodeB (110) of the E-UTRAN
sysiem.

22. The transceiver (800} of claim 19 or 20, being an UE (120), User Equipment, of the
E-UTRAN system.

23. The transceiver (800) of any of claims 13-22, equipped with means (810, 830, 840,
850) for sending status information to a sending transceiver (110, 120) 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 stalus message
in the case of a control message,
o Information about the beginning (SO11, SO21) and end (8012, $022) of non-
received segments.

24. The transceiver (800) of claim 23, in which said second extension indicator (F)
indicates the absence or presence of information about the beginning (8011, 8021)
and end (8012, $022) of non-received data.



