1 SEQUENCE NUMBER UPDATE TECHNI CAL FI ELD The invention is related to
handling of data transm ssions in a wireless comuni cati on network. Mre
specifically, it is related to avoiding the discarding of successive data 5
transm ssions between a transmtter and a receiver in a wreless

comuni cati on network. BACKGROUND In w rel ess communi cati on networks of the
| at est generation and especially in HSDPAbased (H gh Speed Downl i nk Packet
Access) wirel ess conmunication networks data sent 10 froma base station
towards one or nore nobile ternmnals (UEs) may be schedul ed for

transni ssi SFECYMENGEMIMBER YPEMdRnel s, such as the HS-DSCH (Hi gh Speed
Downl i nk Shared Channel). Al'so, a UE in these networks nmay be in

di fferent FEGHBSCALFIELDOVer age area serviced by a base station, such as
CELL_DCH, CELL_FACH, Enhanced CELL_FACH and ot her states 15 known to the

skilled pe c 1 ansm. . is
gr Iouped Pn:r (ﬁ)Q[}. P/ %’L‘@B%ﬂ?'&ﬁ%%@?&gﬁéﬁ%g sn%%@%%%ﬁgcgﬁrﬁgﬁa@%h ses a
transm ssi OaWeEgMerecspepiligain it ig E&tgd topveitiag Hiesirsardingof syssessivedd@ TB and t he

user data khBndrissidrRbEMREN MienshiteNdnd Gadestiverinarvildists dommuRisstioRPBivoRd Packet
Data Units) or MAC-c PDUs (comon Media Access 20 Control Packet Data

Units) in the payload portion. Using a reordering queue as a buffer for
transport bl ocks received and the TSN fromthe TB header plus control

i nformation sent on a control channel a UE can correctly order the TBs
recei ved f BORKEROUMXLe station and forward themto higher |ayers as MACd
or MAC-c PDUs. To nake the reordering of the TBs nore efficient, each UE

hgs a reCe'er\BiFeléﬁsl&dlgbﬁuhia&tioﬁgleﬁvoﬂ&rdf&ieﬂatsétmﬁenégaﬁdh antlies beciiy ilﬁ%nuipt-]p tEei r
TSN are received. a tinmer (T1 ti]ner i C revent. i the TBs
inthe reo ﬁséﬁdﬁﬂﬁﬁ:%lﬁ@%bw%%&‘@gkfgéccﬁ% “ﬁr‘d’{es%%%%‘é'ﬁ?a&/'g? i%:@?r\ll}segg‘a gﬂter a TB
i s corr aot frymradeee viatign towards)enelpacre snobilgterminals €WES) miiy batscheguletiéor TSN f or
the next e =Y K I = N Y o j Hehas i g ecei ved at
the UE | s BaEEl b bl higren B e B O e B St K e, 3GPp TS
25.321. Howe¥ed Chagneh. transmitting data on the HS-DSCH using a conmon

H RNTI, it is not possible to maintain individual TSNs and Ti tinmers for
i ndi vi dual Aldgsa UB irt thesaretwe@kkmay\bs inrdiffepent Shtealirda ddvetage®real servided bpat wor k

needs 5 t Obgseé sl(’a?%g, sfuglrl ad EEE[[_%CA,J%%LL_FACH, Enhanced CELL_FACH and other states
15 known to the skilled person.

In the CELL_DCH state, data transmitted on HS-DSCH is grouped into transport blocks
(TBs) each of which among others comprises a transmission sequence number (TSN) in
the header portion of the TB and the user data in the form of MAC-d PDUs (dedicated
Media Access Control Packet Data Units) or MAC-c PDUs (common Media Access

20 Control Packet Data Units) in the payload portion. Using a reordering queue as a buffer
for transport blocks received and the TSN from the TB header plus control information
sent on a control channel a UE can correctly order the TBs received from the base station
and forward them to higher layers as MAC-d or MAC-c PDUs. To make the reordering of
the TBs more efficient, each UE has a receiver window having a certain size into which

25 TBs with their TSN are received and a timer (T1 timer) which prevents stalling of the TBs

in the reordering queue if some TBs are not correctly received.

After a TB is correctly received, the UE updates a parameter indicating the TSN for the

next expected TB.



Addi tionally, in an HSDPA-based w rel ess network, the Enhanced CELL_FACH
state introduces the reception of data on the HS-DSCH in the CELL FACH
state and therefore potentially higher data rates. The reception of data in
the HS-DSCH in CELL_FACH state is simlar to the reception of data in the
HS-DSCH in CELL_DCH state where sone of the 10 differences are stated

bel ow. A user equipnent (UE) in the Engzanced CELL_FACH state receives
retransm ssions on HS-DSCH wi t hout sendi ng Hybri d Automati c Repeat reQuest
(HARQ feedback A givi oes not
know whet na s S asBane AT R erclitdbe kU i RAEER iR AsKef
retransmi ssindld timees, skecfocedniple 3QHFS/T$)95 Bhk Fhwemmhenil@nm@@g detaentththanced
CELL_FACH %?Fﬁcﬂ Eiﬁ{;%cﬁﬁﬁwﬁ@ﬁﬁ#«ﬂ It Istnbt %&sﬁ)k‘%@ﬁﬁlnﬁauﬁjﬁﬁﬂd&é} TIRS aH§TNY a

common HS- nporary ldentifier g"f? %7 A HRNTlI in an
HSDPA net wdifers far igdivgya) UEs roihe egtwora drsingle ToN apdUd tiner ip thedelvaddesi®a of a
base st atyg Q@behgedlfgrsﬁo&gpwgse that nore than one UE can share one conmon

H RNTI. This is needed for UEs that have entered the coverage area of the

base stati nd | n h t 0 not have
a dedi cat eg*dff é’%ﬁSbB ba@%d x&%gﬂ&“%&hﬁ%h@%%gnceg %aﬁ CH state

t he initi alintiodlices tluﬁ rebmonekdat%ﬁfpéeﬂ'@m’r@ﬂlm tye SELL{RACH statepnéeEfad t he

di scard wi g)@%f/uénz hRRbr dafa daR3: Wé\!@@é%&'\ Zf'-:data in tMS-DS‘MJﬁﬁ eEVY MROW shtdE refers

to the si recelver w ndow. di scard window can be defjned as
the part ofiS $imiartetgireeption ﬁ&é@‘ﬂ\m‘e(ﬁ? P§CH&C%%—Q&EﬁatF8ﬂheﬁeé°6‘Fd’éan of

TBs. 25 fowiffetshcéd@e BBtatctow:S using a conmon TSN for all UEs using a
common H RNTI, there is a likelihood that the first TSN received by the UE

Is within the eﬂg@@ﬁe% éﬁ% Eltnnari PS%EEESF%, tQEe%weg rSHiaiGRtdo Jtshﬁ recei ved

transm SSi on een &opose
"Sol uti on tHS-PEGH aéheut gending idybirid Mmﬁsap@érqmﬁmw\mz barksEoraing

WE2#57bi s, (KeRRnck Zﬁ?‘tﬂs th¥anspdr netdBR Goed hot KAGVP WhdtherafatAERibaBh Bdtreatys peci al
initial vaI ue . to the next expected TSN,
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discarding initial transm ssion. However, during continuous reception, it
is necesﬁaﬂlsof the Enhancel CEOL LAl etatetoffersdixe passipibiytte ramsant datmioiURssgioby i n

order to %ﬁhnwnS-FsabétQQzaala%&@&k%mbmma@rﬁ,ﬁérqnmﬂhu\SH Rﬂ@luh"aﬁs that all
(or several) transmtte are received correct %{ﬁ”%l t he UE. practice

t he HS- SCCHSDPATSiMk BSiftrplp P logirabangirgse ohal/Elea apvera aqfarbaf?]éfam? to
receive al litid &N&ble%atﬂftﬁe pfaasnaaUEldanenére@ne edrhratis HERNT THiS ioneddedddr | east
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| NVENTI ON gﬂﬁveten ?reé)ﬁ‘g “BrEeEh re?ﬁ WPI gn&?'ggra e E’;‘t‘ttgd Eoﬁgs %Fﬁod f or
managi ngZOC@srhabllshmantIMBsaado gotrinoi & dedieater h&NTI assigned ¥¢tng t he steps: 15 -
receiving an initial transm ssion unit having a shared destinati on address

and conpri $jspgllydthb @nhé@ded SRR HAGHESIHRNES InfbINRRE onthe r@xtmayémdrsmrsr yi ng
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WINDOW_SIZE refers to the side of the receiver window. The discard window can be
defined as the part of the receiver window which is not accepted for re-ordering of TBs.

25 Now, as the network is using a common TSN for all UEs using a common H-RNT], there
is a likelihood that the first TSN received by the UE is within the discard window. In this

case the UE will discard the received transmission.



- starting a tinmer associated with transm ssion units having a conmon
destination address and a conmobn sequence nunber; 20 - determ ning that the
timer has expired and; - resetting the value of sequence nunber for the
next expected transm ssion unit and the upper boundary of a receiver w ndow
in the nobile termnal to a predefined initial value. In this fashion no
initial TBs transmtted to a UE which is using shared destination address
(such as a common H RNT1 in HSDPA netwotks), will be discarded by the UE.
Especial |y 25 during establishment of a radjo channel for data

transm ssi dMne WP@%db'ﬁPYOGIE"HE%SQG%E?WB%S@@d’l"ﬁﬁ?ﬁﬁ“ﬁ’éﬁ"éﬁorﬂ?ﬁ”Lghis“% Kar ed
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shared seguence r ocess unit
conf i gur ed theoVE éxapdate thgnmexneuc@dé’m\ls@nwouﬂy tnspf‘i'eé&fé?\@ébp'%ﬂi‘“m det er ni ni ng

whet her t h%\ac&rsﬁv&f?ér{sﬁ{&loxs @Gy Ads that Al @&Mfaﬂmmmxu@u tsiearRri sing a
ti mer associ at ed transm ssion units avl n a shar eoﬂaéjest natl on

addr ess ande%“‘oeﬁﬁPré‘EFﬂié By the ke ImRIABHce 1S §CPHé BV o qigd AN R MA%O] U ¢ her

_co_nf! gur ed difﬂcmtm@rttmm&tdnbeesm?aswmnt unit to start the tiner when an
initial 5 transm ssion unit with a shared destinati on address and shared

sequence, nyah l;'eseﬁt n?\%hﬁtﬁ\c&lleﬁ 4 5o aéc Iéa? %‘?esﬁrgﬂeﬁ'l@ bisobglelqith ur t her

confi gured to res uence nu or t e next expected transm ssion
unit and tH@O‘M@tﬁéhHMMndary of its receiving windowto a predefined initial
val ue upon expiration of the tiner. Yet another aspect of the present

i nventi on isuUNMARY &g THE MVENTIoNMSt ruct ure node for 10 conmunication in a
wi rel ess conmuni cati on network, where the infrastructure node conprises: -

a processi %e%b&ctggtﬂé 'p%gérﬁq'\vfeﬁﬁ nu?ffﬁgt&gtotarrﬁ&ﬁ%ﬂ S5y domnR ARSI NY a

shared sequence nunper an carrying data to'be transmtted to a
shar ed destat aaabimtegigaleepmpri 'Slﬂg he steps:

15 - receiving an initial transmission unit having a shared destination address and comprising
an initial shared sequence number and a payload carrying data;
- determining that the initial transmission unit was correctly received,
- starting a timer associated with transmission units having a common destination address
and a common sequence number,

20 - determining that the timer has expired and;
- resetting the value of sequence number for the next expected transmission unit and the

upper boundary of a receiver window in the mobile terminal to a predefined initial value.

In this fashion no initial TBs transmitted to a UE which is using shared destination address

(such as a common H-RNTI in HSDPA networks), will be discarded by the UE. Especially
25 during establishment of a radio channel for data transmission, where control data may be

communicated on the shared destination address between a UE and a base station, data

loss is prevented.

Another aspect of the present invention is related to a mobile terminal for communication
in a wireless communication network, where the mobile terminal comprises:

30 acommunication unit for receiving transmission units having a shared destination
address and comprising a shared sequence number and payload carrying data;

- a processing unit configured for examining the transmission units received and



15 - a conmmunication unit for transmtting the transm ssion units to the
shared destination address; - a measurement unit conprising at |east one
timer associated with transm ssion units having a shared destination
address and a shared sequence nunber and where the processing unit is
configured to instruct the neasurenment unit to start the one or nore 20
timers upon transm ssion of an initial gransm ssion unit to a shared
destination address the processing unit being further configured to reset

t he sequenc [ transm ssion unit and the upper
boundary fo te"ﬁ'(gn ﬁ@?ﬁtég%’%%ém&% \%%tgggg predefined initial value upon
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base st aig @Bmnnbas iBa wielesCaamsuriation nadvork orerethh énfrastogdeirendde t he
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address,

15 -a communication unit for transmitting the transmission units to the shared destination
address;
- a measurement unit comprising at least one timer associated with transmission units
having a shared destination address and a shared sequence number and where the
processing unit is configured to instruct the measurement unit to start the one or more

20 timers upon transmission of an initial transmission unit to a shared destination address,
the processing unit being further configured to reset the sequence number for the next
expected transmission unit and the upper boundary for the transmission window to a

predefined initial value upon expiration of the timer.

Finally, another aspect of the present invention is related to a computer program for
25 managing communication in a mobile terminal, comprising instruction sets for:

- receiving an initial transmission unit having a shared destination address and comprising

an initial shared sequence number and a payload carrying data;

- determining that the initial transmission unit was correctly received;

- starting a timer associated with transmission units having a common destination address
30 and a common sequence number,;

- determining that the timer has expired and;

- resetting the value of sequence number for the next expected transmission unit and the

upper boundary of a receiver window in the mobile terminal to a predefined initial value.:



Fig. 1 illustrates schematically a flow chart depicting the steps of a
met hod according to 10one enbodi ment of the present invention; Fig. 2
illustrates in the formof a block diagrama nobile term nal according to

one enbodi nent of the present invention, Fig. 3 illustrates schematically
in the formof a block diagrama base station according to one enbodi nent
of the present invention; 15 Fig. 4 illustrates schematically the

signal ling between a base station and a nobile terminal in a wreless

communi cat 'iﬂﬂa@% WeRtonedtritht ﬁ@a%ﬁéﬁ% o -Be%\'the wnre@ﬁiﬁnﬁnﬁﬁ'@hmbrﬂe nts of

t he present entiron depicted | descri bed, 20 sone
par anet er s W%basab‘taégn i Nade B a@lé?‘?eﬁﬁﬂo"ﬂ"(ﬂ’ sg/ae PBe NesaMite hendi ng.

Par anet er Rgg@bNty oMHR0GHsEidSe (RRCEMEIN POV SkdiRiveaBonRECEI VE_W NDOW S| ZE
is the size of thé receiver w ndow according to the definition below. This

Ih;sgﬁepalr Zgﬁ@é@?%g‘?”ﬁ&wm@@%m'“&sm the paraneter is configured by

In the following the invention will be described in a non-limiting way and in more detail
with reference to exemplary embodiments illustrated in the enclosed drawings, in which:

Fig. 1 illustrates schematically a flow chart depicting the steps of a method according to
10 one embodiment of the present invention;
Fig. 2 illustrates in the form of a block diagram a mobile terminal according to one
embodiment of the present invention,
Fig. 3 illustrates schematically in the form of a block diagram a base station according to
one embodiment of the present invention;
15 Fig. 4 illustrates schematically the signalling between a base station and a mobile

terminal in a wireless communication network.

DETAILED DESCRIPTION

Before the embodiments of the present invention depicted in Figs. 1-4 will be described,

20 some parameters and variables will be defined for better understanding.

Parameter

Receiver window size (RECEIVE_WINDOW _SIZE)
25 RECEIVE_WINDOW_SIZE is the size of the receiver window according to the definition
below. This is a parameter in the UE and the value of the parameter is configured by

higher layers.

State variables
30

next_expected_TSN:
The next_expected_TSN is the Transmission sequence number (TSN) following the TSN



6 of the last in-sequence reordering PDU received. It may be updated
according to the procedures given. The initial value of next_expected TSN
=0. Receiver w ndow. The receiver w ndow defines TSNs of those reordering
PDUs that can be received in the 5 receiver wthout causing an advancenent
of the receiver window according to the procedure bel ow. The size of the
recei ver wi ndow equal s RECEI VE_W NDOW Sl ZE and spans TSNs going from
RcvW ndow_Upper Edge RECEI VE W NDOW SI ZE + 1 to RcvW ndow_Upper Edge

i ncluded. ReyW ndow Upper Edge:. 10T ' gp&éé}%r represents the
TSN, whi ch Of%eﬁs%l‘fgqlﬁeg’ﬁ%?eo%%&rég ggpu? %ceeﬁr%é'\é\(erﬁ er n%gv%g&ﬁ?@%@ t? e first

r eor der i ng pRDedivesgitefine ipitieli valid of Dext expdatdd ySNi=P. al so corresponds, to the
reordering PDU with the highest TSN of all received reordering PDUs. The

initial Rcwacademuiiapsr Edge equal s 63. RcvW ndow_Upper Edge is updated based
on the reception of new reorder.ing PDU ac o,rd'EB% o.the procedure given

bel ow. 15 Thyeivehuindogidelines [RNY G{hase rqgaesrag B}g’a[t ﬁaoﬂbegrﬁﬁ?i‘éq i'r\'/E'Fed to the
r eassenblsy r@satviet withoutnsihdnan bdvameenieht biths teaeiverdvindmedfceordibg yo thal | st at e

bl : . : _ .
Ut eger - Tr AERIOE AR o R e oL R Gl MR p iR &f’Fhe"rVoﬁ“u‘ﬁ%‘”rbﬁZE?.“@lyd”‘Sd? o°
20 63. Al | sparistT@nNstgomgdioarRaviNimdow_tpreshdges- RRGRYE:Y |WDWeg'tZEéxb@ct ed_ TSN,

RevW ndow_bnogs Fdg Quppbledbocrda TSN_f L ush are affected by the 64 nodul us.
When perform ng ath%rretl c conparisons of state variables or Transm ssion

sequence nunber val ues a 64 nodul us base may be used. This nodul us base is
subt r act ed RE¥WHRAaY_URRe L8P opri ate field) fromall the values invol ved and
t hen an mbgat ReaNRGoHP UppsElge tepldsepts tHeoT SN akhicRGs/ANtimelanwe Uprjwe roEtig e

RECEI VE_W N Svlw%EOV%I- IA#E{W% q%?reg%%Hﬁ?ﬁD@ RadbechEcdRd iR 4a5 6t aidd MET S

Re- or deri néec erease
- corresponds. to the reordering PDU with the highest TSN of all received reordering PDUs.

The initial RevWindow_UpperEdge equals 63. RevWindow_UpperEdge is updated based
on the reception of new reordering PDU according to the procedure given below.

15 T1_TSN:
The TSN of the latest MAC-ehs SDU that cannot’be delivered to the reassembly entity,

when the timer T1 is started.

Preferably, all state variables are non-negative integers. Reordering PDUs are numbered
by modulo integer Transmission sequence numbers (TSN) cycling through the field 0 to

20 63. All arithmetic operations, given as example, on next_expected_TSN,
RecvWindow_UpperEdge, T1_TSN and TSN_flush are affected by the 64 modulus. When
performing arithmetic comparisons of state variables or Transmission sequence number
values a 64 modulus base may be used. This modulus base is subtracted (within the
appropriate field) from all the values involved and then an absolute comparison is

25 performed. RevWindow_UpperEdge — RECEIVE_WINDOW_SIZE + 1 may be assumed

to be the modulus base.
Timers

Re-ordering release timer (T1):
The Re-ordering release timer T1 controls the stall avoidance in the UE reordering buffer

30 as described below. The value of T1 is configured by upper layers.



The Re-ordering release tinmer Ti controls the stall avoidance in the UE
reordering buffer 30 as descri bed bel ow. The value of Ti is configured by
upper layers. 7 Reset tiner (Treset) (FDD only) Treset controls the reset
of the MAC-ehs reordering functionality when the common HRNTI is used. 5
Turning nowto Fig. 1, the nmethod steps of the method according to one
enbodi nent of the present invention seen fromthe perspective of a UE are
shown. We assune for sinplicity that the UE is operating in a coverage area

for a base t n has HSDPA functionality inplenented.
However , |tRse§ ep(%‘ée%jzgpeh%ut that the nmethod according to the present

i nvention ﬁaqseb@nuyﬁlheedsqt of theyyIARH-ghs|reasdering fnghienality Mban hetcaBren to wher e
nobi | e terrﬁ,\nﬂ Sus Ly a coverage area of a base station or access point use a
shared destination address for data received fromthe base station, where
data is received in transm ssion bl ocks which are numbered, where the
nobile termnals receive these transm ssion bl ocks during a certain

recei ver swimoghing reado &ige1,ahd method stepesf thdmmethod aswidigi toondémloddinéntot he ri ght

sequence bghﬁgpﬁ?%et%t iﬂvengerf =S ernq%H tﬁg pé@[ﬁ&ﬂﬁg &@UElg’rg H&X/r?f\l% fssurlh 'j?orf ocus on the

HSDPA i npl Ion w shoul d e regar as a non- ting
illustrati w@p@mﬂrﬂnﬁt&eu&wpemnsals@mmeramarea a@@%ﬁetlwmchéhtuéﬂ@a t he

cover age a@%@p@ffuﬁéa@ném@%p@&@ﬁtb@mo%de,d@%urboae &@td@mhemddestl nation
address al | ocat ed, in the case of th A networ k woul d be a

dedi cat ed RCHRKHNY torshLﬁ pr?%&nh@vem% M4 &f applied @a%'udv'fs‘eé%ﬁ?mum%amﬁ‘e‘wkm ch it
- shares Wot whetehfsbillletmpae e toveragk Bfeasi mase)s«etroag:e aédesfipoiMisab sharag sune

that the U t b
est abl | ShedeHEPRAOEE TR oL AL ThE eackin Wikl St B, 1t oThY
for the netracsnistiepdocksd@hich 6@ niibetedvivhdre e mlrd@etqrma!sw@qecywtheﬁ\e step 100,
the UE ini r,la n'ugs‘?&w t{l)&%s H@?&@%ﬂ%%@é&lﬁ%&&& aRPAr8ableQ 8fderdthe L1 @l predefined

25 val ue exa hereafter, the UE starts at step 110
recei vi ng éfﬁ"ﬁ“ﬁ?sdqna{?'ockB'”ifh‘? @QMé%mea?e by meaps of emﬂﬁ‘i‘ﬁﬁmw&&mm%ere al so each

TB has asCanrsrefrel #¥ fodU8on\thd MSBPA Mipl@nentatidh atiow@Rbuld erilebe tegaiidbeas & ght
i ndi vi dual UE, b the Queue IDin the TB header, as is known to the

skilled pepg%wnx'%nﬁ‘é ra "fo’? SPLPENti on of the initial TB at the individual UE

the UE checks at step 120 30 whether the TB has been received correctly.
This may bélsehee Restmsyhattietdbassug ignigeeddecqUerAsr ifteamd theraametpticasek) or

ot her met hggss AoRAxve d RdidaRdskitlnafish RRAFE9BIRBGIWHith iA@ie d€e 61 tAOABBPAd here.
8 network would be a dedicated H-RNTI, but rather has been allocated a common H-RNTI
20 which it shares with other UEs present in the same coverage area. We also assume that
the UE is in the CELL_FACH state, meaning that no HS-DSCH has yet been established
between the UE and the base station. This is the starting point for the method steps 100-
160 which will be described below.

At step 100, the UE initializes the next_expected_TSN parameter to an initial predefined
25 value which may be 0 for example. Thereafter, the UE starts at step 110 receiving an

initial TB intended for it on a common H-RNTI, where also each TB has a common TSN.

TBs with a common TSN are delivered to the right individual UE by means of the Queue

ID in the TB header, as is known to the skilled person.

After the reception of the initial TB at the individual UE, the UE checks at step 120

30 whether the TB has been received correctly. This may be checked by methods such as
CRC (Cyclic Redundancy Check) or other methods known to the skilled person and will
not be elaborated here.



In case the TB has not been correctly received, the UE stores at step 125
the received transport block and proceeds to receive either a

retransm ssion or a new TB at step 110 again. Using HARQ for the HS- DSCH,
the UE may then attenpt to conbine several transm ssion of the sanme TB in
order to create a correct TB (step not shown in Fig. 1). In 5 contrast to
sol utions suggested by known technol ogy however, no initial TB intended for
the UE which just entered the coverage area of the base station and which

I's correctly.ds gﬁﬁ'ﬁfﬁia tgééi%Frg&g réJew’e %h&gmsTa$§{eb'1Q§th‘élﬂéc°éi\l3§ of the
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en received correct ecks roa timer
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145. O her %r&tasttbfsommS'Enmtedmy keswr tectalologg tyweven mo irgtial TB mendeSfoar ted at
step 150. T i , but
whi ch nor nh]el GQWRIC Een eg?qs%grc e%qe ﬁe%’@tﬁ%%#% S{aﬁéﬁw&% %%Fltcg‘?%hl?a de the
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lloss will be.p <frf°e\ﬁ%@%scﬁ6ﬁﬁt6f bA&gRn@ bt 8RS ¥ha ?%Qﬁbeﬂﬁf tHdr& &&hork tHER onk | |
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checks ap aéteﬁm&&ﬂhw‘tﬁé 1B had benTeaset cburémly ifaecieapbtepd40 Whethdrietinies not t he

case, the ur ns to.s 0] ont | TBs.
However, i qslbﬁ%? Stﬁ"?%%ﬁpoéé‘ h(?é;ggx ‘ih?e gftﬁ‘ge(?%gt ]ti]% g,?r% g‘%’%‘%r}??o t he
next _ex pectreadrré'ﬁt\mmer isAlréady tunaing itas wetaetg‘aairstf(mtﬁ@hmdlys fashion. adifgt TBhe

RcvW ndow 4 t &3rdi8 liflits cdhimoh §8/ON for
checki ng mﬁggﬁesrﬁg%ﬁvég?gﬁﬁa%é g)%h%l:rﬁ% rﬁqblﬁijdtﬁdl é\é:%tl \r/l tyI ‘sgrl ogs where no

transni ssi Waulg|lip ektsida the regsiver &’&‘ﬁo‘ﬁé’f *(H'étL’@ct’Vé'd’eﬁﬁepE A BErSIRS with t he

right inist yak 165§Mxleaaq&§¢éacbdbs<e§ehmguﬁaﬁaasuybenrr@cneseedmaummsmg tiidtenly oss of
the initial ansni ssj on._as 25 the case with sone solutions suggested by
known techﬂ'&?iﬁﬁet R e zﬁ‘e(:an be applied instead or in addition to
the solution using a special value for the initial value of the next

expect ed TONstehhPEbe &IE dtdres theeerwgctly rapeived ABihits raerdpBy duPY dhergelien Fig. 1

may be useggl dealYat Sl 60 WHARE thdTrebd tilner has%@médwtm@nstnbﬂné Baé‘eﬂh@mﬂz on a
downl i nk dat a or cont r ol r adi o channel ggl %E dﬁ L[;ron addr ess
i s used. 3fPPs ORRA H ORI SRHINUBHESY RGP O\ﬁ%vfﬁf 58 steps
are sui t2abhgs éxpirbs; tha1piE ecre at step DO the aextpaxpecte TGYrtamm mlab\raha aggin

| nstruct| O'(qsucﬁgé ?o d) g {h%%c\/\ﬂlir%Gw'_Qﬁpeerr@@de iQEe’c%qts'%iﬂé\lvalﬂ?ﬁ?@v}éll.Of the UE (not

shown) .

The reason for checking whether Treset has expired is that inactivity periods where no
transmission blocks are sent can be detected and transport blocks with the right initial
TSN expected by the UE can be received avoiding the loss of the initial transmission as is

25 the case with some solutions suggested by known technology.

The invention can be applied instead or in addition to the solution using a special value for
the initial value of the next expected TSN. Moreover the Treset timer in the method
illustrated in Fig. 1 may be used in any state where the UE is listening to transmissions on

a downlink data or control radio channel where a shared destination address is used.

30 It should be mentioned that the above described method steps are suitable to be
implemented by a computer program comprising instructions sets running in an internal or

external memory of the UE (not shown).



Fig. 2 illustrates an UE 200 according to one enbodi ment of the present

i nvention, where the UE 200 is equi pped with a conmunication unit CMJ, a
menory MEM a neasurenent unit MJ, a processing unit CPU and a user
interface U . The conmunication unit CMJ may be for exanple inplenented as
a receiver/transmtter 5 conbination adapted for conmunication in a

wi rel ess conmuni cati on network, such a% a UMIS, HSDPA, HSUPA, LTE or sone
ot her wirel ess comruni cati on network. Even though t he description bel ow

eSS Ok P UM R Bl b oo TR pER i ipou! o e
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first one known to the skilled person, while the second Treset is
part of t hireleBsoRANRYICIeN BFWeTK® UE according to the present invention. The
mai n task of the nmeasurenent unit is to start, restart and expire the
tinmers rmntvio@éwér geonamdry ME@C@bY Congprisaste aohére meordariagnbtitiess, prheteessi ng uni t
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sufficient erson It w descri bed further.
The functi baerocﬂenvmd Fuelsiaat theywean ‘@iﬁf henut iy the Figh Qregr P@‘Weé%eyr?é%t’?'%ed 25

earlier, tQemi&NghdridyRR 1o disREshmPingf POWY. trhilid sholvh anthiskiliebersoans por t
bl ocks sent to a shared destination address, such as a common H-RNTI in the

HSDPA 1 Pl Gt 8t ot T2 RAASCR A0 el Sk, 4208 iragint o0 to

manage fun erson (such as the T1
ti mer instbee parasfiithememopryunet conmﬂ)smgnjmreandsmqwev?ﬁs@ FQICRUIET RECIFRED 8FY ement

unit to st t Themtiort {di®hdpldiB bkeca® thOmebd biaps 30 | engt h
Treset ti rrggtm@ﬂ‘g rﬁﬁrﬁéfoz gs%ti@cordl? ng toat%he pr eesent i nventi oﬁs may avoid

| oss of i ndesaibed disti ssions during the establishment of the HS-DSCH when
the UE 200 enters a 10 coverage area services by a base station. The start
of the Tresathetrhore themmgaduyermeny unif Mexaaypoephiss geedsbiweditnelsy obwiiel thg figg! t ri gger
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H RNTI i's operating Anet wor k) a upon determ ni ng
that an 20n|0f ﬁhalUEmcbrdgrgtye@ﬁ pwreﬁte@teworr Eb%m@dask@w}eé&?assfef@e@ﬂt 9% of TBs

may by way spft @¥afRhe eb&re'tﬁ@dtrﬁé@meﬂﬂodeﬂ abb@ Y reeadi ingrustioris fioRUndy means of
a CRC check, which iIs erson. Those TBs which are

correctly P%@?W’ﬁtﬁp%ﬁ\%} p&"felrg}\fﬁﬁ?eg‘???fa%f’ﬂ n the next_expected_TSN may be

pl aced by the processing unit CPU in the reordering buffer in the menory
MEM f or | atSerceithe feedioe ntibe toki Teis puffigentlydhewn fodhepldllegetspp ityillgtopedl st ack.

described further. The function of the Treset timer on the other hand is, as mentioned
25 earlier, to prevent the discarding of initially transmitted transport blocks sent to a shared
destination address, such as a common H-RNTI in the HSDPA implementation.

The processing unit CPU of the UE 200 is adapted to manage functions which are known
to the skilled person (such as the T1 timer in the measurement unit MU), but also to
instruct the measurement unit to start and restart the Treset timer as well as to set the

30 length Treset timer. Thus the UE 200 according to the present invention may avoid loss of
initial transmissions during the establishment of the HS-DSCH when the UE 200 enters a



10 Additionally, the processing unit may instruct the neasurenment unit MJ
to restart the Treset tinmer if it by examning the state of the Treset

timer detects that the latter is till active and that another TB has been
correctly received. In this fashion it is ensured that only one Treset
timer is active in one UE. Al so, the processing unit CPU is adapted to

initialize the next_expected_TSN variapje to a 15 predefined initial value,
which for exanple may be 0 before instructing the measurement unit MJ to
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fact, the base statgl’ accor he present invention may be used

in any w ré?@@ytebﬁﬁﬁd?l@éﬁ‘%‘?‘\e W@Pﬁﬂ%ﬁ@‘:‘és a Node B, base station

transcei ver, access point or an infrastructure node perform ng an anal ogous
functi omol mdﬂnhmanﬁttwmpsrbcesaihg ueit chay msiret themeag@remmnicowt Mblo resiert at a
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Control | er) roc base station 300 is adapted for
recei vi nzp Meuvmmvélnd@fd_up@erﬁgeg tsmeredelved infial Yalyent o buffers of the nmenory
MEM |In the HSDPA inpl enentation these buffers may have the function of
priority quaiss the"DRLD@EIsS barhfrisesa Qbertlimerfoe ot & Saciitation interCRon bgween a et ri eve

dat t d f buf f bl
T into 1y AREOIE W ke Gkt BBy by e T B e ng

unit CPU msymexdpbrspnTSN into the header portion of such a transport bl ock
and attach one or nore PDUs containing user or control data into the

payl oad pordid anyRfratbds 8sd dt#idRO1 {or Al cBfkRunication gateway) according to one

25 embodiment of the present invention. Even though an HSDPA implementation of the base
station 300 is described below, it should be only regarded as an illustrative example. In
fact, the base station 300 according to the present invention may be used in any wireless
communication network as a Node B, base station transceiver, access point or an
infrastructure node performing an analogous function in the network, where data is sent

30 on control and data channels, where mobile terminals in the coverage area use one
common destination address in the initial channel setup phase and where there is a risk of

loosing an initial transmission of a transport block due to it being located outside a



Furthernore, the nmeasurenent unit MJ according to the present invention nmay
conprise 20 one or nore Treset tiners, where each Treset tiner is specific
for one UE which is located in the coverage area of the base station 300.
Each tinme the base station 300 registers a new UE entering its coverage
area not having a dedi cated destination address for control data (such as a
dedi cated H- RNTI in the HSDPA |nplenenq§t|on) the processing unit CPU is
adapted to initialize the next_expected TSN to a predefined initial value

and to 25 t t
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ent er ed 4ot ‘#emtdha t€ HYRNBYRadé Natwafk Chitrobape station 300, which would be the
case if the next_expected TSN was sinply 5 increnmented further. Turning now
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schemat i cal y repre network inplenent a reset
timer, T_réediEs anh@tonngrérntq ysfigtseaf theamernery MEM: &t e ISDPA inPRae &k ady
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15 assemble it into transport blocks. As is known to the skilled person, the processing unit
CPU may add a TSN into the header portion of such a transport block and attach one or
more PDUs containing user or control data into the payload portion of these transport
blocks.

Furthermore, the measurement unit MU according to the present invention may comprise

20 one or more Treset timers, where each Treset timer is specific for one UE which is located
in the coverage area of the base station 300. Each time the base station 300 registers a
new UE entering its coverage area not having a dedicated destination address for control
data (such as a dedicated H-RNTI in the HSDPA implementation), the processing unit
CPU is adapted to initialize the nexi_expected_TSN to a predefined initial value and to

25 transmit control data on a shared destination address (for example a common H-RNTI)
leading to the establishment of a high-speed downlink channel. At the same time the
processing unit CPU instructs the measurement unit MU to start the Treset timer at the
start of the transmission of control data to a common destination address and to
increment the next_expected_TSN value by 1. As is known to the skilled person, the

30 processing unit CPU may also initiate retransmissions of transport blocks which in this

case will have a TSN value different from the next_expected_TSN value.

After the processing unit CPU has detected that the Treset timer in the measurement unit

MU has expired the processing unit CPU is adapted to instruct the measurement unit to



In the Node B there is one reset tiner for each common H RNTlI, where these
timers may operate independently. In contrast, in the UE there may be only
one reset tiner, since the UE may be adapted to only receive data fromthe
Node B using one common HHRNTI at a 15 tinme. The above nentioned and

descri bed enbodi nents are only given as exanples and should not be limting
to the present invention. O her sol uth S, uses, objectives, and functions
wi thin the scope of the invention as cl imed in the bel ow descri bed pat ent
20 cl ainms sh t r.th r 13 CLAI M5
1 Nethod TorhERd e RORRE IR A b Ol S e e SshPh MPE R U gt he
steps: - r dashion| aftpr apeiiqui df inattivity, a!nﬁsbassﬁahnn ae0 canistart segding détagaln dest i nat i on
addr ess angvt.tgeuftgaasgtegnﬂnéeata%sts'fﬁ AR ARG RE BRRFa@fbor B | 0ad

carrying d termnin e intial transm ssion unit was
correctly masestatian 300, wiidywauripethe case i the sexiapecteduT BN WasSKa ssi on units

havi ng a Camamerdi@Stidieat i on address and a common sequence number; -
determ ni ng that the tinmer has expired and, - resetting the val ue of

sequence n next expected.tr.an [ e upper
boundary otHnb "'fge'@& t°bg rﬁﬁ’éﬁﬂ‘p)f c‘t"i%"é”%%"’? govt’ %?Vr'ﬁgérba Etabd;aqgo;&ggfagl ned

i nitial valsaemalically¢rnesgnt@dcording to claim 1, further conprising the step
of resetting the tinmer associated with the reordering functionality in the

mobi | e ter @ofifthe @Eta%l tHeHebuRfik tmbténe&@hvésagnraertfa@s%mms tiPRr Y Riakte@d af ter
determ ni n? that the tiner is g§ é runn| n Met hod a%[g&gl nl% to claim
1 or 2, eatsted ddyasi PRl rERUENG ARSY S5FEN B?'E?%lé%*&ﬂ"r‘r@‘“ﬂé‘wmm”
10 upon expiring the network and the UE both will set the next expected TSN and the
window to their initial values (0 or special initial value for TSN).

In the Node B there is one reset timer for each common H-RNTI, where these timers may
operate independently. In contrast, in the UE there may be only one reset timer, since the
UE may be adapted to only receive data from the Node B using one common H-RNTI at a

15 time.

The above mentioned and described embodiments are only given as examples and

should not be limiting to the present invention. Other solutions, uses, objectives, and

functions within the scope of the invention as claimed in the below described patent
20 claims should be apparent for the person skilled in the art.



recei ve a subsequent next transm ssion unit when determning that the tiner
has expired. 4. Method according to one of the clains 1-3, wherein the
initial transmi ssion unit is received on a control channel with the nobile
terminal in the state of connecting to 20a data downlink channel. 5. Method
according to claim4, wherein the state conpri ses an Enhanced CELL_FACH

state. 6. Method according to one of 4he clains 1-5, wherein the nobile
t erm nal operat es in an FDD (Frequency Division Duplex) or TDD (Tine

Di vi si on | ex) wireless 25communi cation network. 7. Method according to
one of the 1-6, wherein the shared destination address is a common

H RNTI (HS- DSCH Radi o Network Tenporary ldentifier). 8. Mbile termnal for
comuni cat i on.i Methowdr elaRSging ComTiinictibn atna metileerkninat; oomprisirigrige stéfka

comuni cati on unit for receiving.tr i shar ed
14 destination af§F¥ @%Wﬁ‘%‘&ﬁ%ﬂ%‘%é"'ﬁ“@ raeszlgéeg%ﬁéﬁg{é&‘nun{\%?g%%d payl oad
carrying data; eoraprising@edstiahghaved squmywumbﬁfargmmwoa@wmmm ng the

transm sgfon uni &aemﬁemaqhémaﬂ%@m.ah Ok WRELRBE Y rBedy @ corTectly

recei ved,” 5- a neasure risi n? ti'mer associated with
t ransmi ssi on uni $tating e fimgr IEsetizle Ef'"bl'(é@”tsm'ﬁétoi“éﬁ ShRyingecogmpenesingiy

sequence nunber z§diadsamt &ldofmffdnR¥quence number;
- determining that the timer has expired and,
- resetting the value of sequence number for the next expected transmission unit
10 and the upper boundary of a receiver window in the mobile terminal to a

predefined initial value.

2. Method according to claim 1, further comprising the step of resetting the timer
associated with the reordering functionality in the mobile terminal after correctly

receiving a transmission unit and after determining that the timer is still running.

15 3. Method according to claim 1 or 2, further comprising the step of proceeding to
receive a subsequent next transmission unit when determining that the timer has

expired.

4. Method according to one of the claims 1-3, wherein the initial transmission unit is
received on a control channel with the mobile terminal in the state of connecting to

20 a data downlink channel.

5. Method according to claim 4, wherein the state comprises an Enhanced
CELL_FACH state.

6. Method according to one of the claims 1-5, wherein the mobile terminal operates
in an FDD (Frequency Division Duplex) or TDD (Time Division Duplex) wireless

25 communication network.

7. Method according to one of the claims 1-6, wherein the shared destination
address is a common H-RNTI (HS-DSCH Radio Network Temporary Identifier).

8. Mobile terminal for communication in a wireless communication network,
comprising:
30 a communication unit (CU) for receiving transmission units having a shared



10t hat the processing unit (CPU) is further configured to instruct the
measurenment unit (MJ) to start the tinmer when an initial transm ssion unit
with a shared destination address and shared sequence nunber is correctly
received, the processing unit being further configured to reset the
sequence nunber for the next expected transm ssion unit and the upper
boundary of its receiving windowto a predefined initial val ue upon
expiration of the timer. 9. An infrastructure node (BS) for conmmunication

(0 awireless cOUHCRSLIAL AR MRiblisind O TRiedtdiionce mBeCfAABS UN t (CPU)
configured for formng transm ssion Its conprising a shared sequence
nunmber and a pagdroyid det&irying data to be transnitted to a 20shared

desti nation addr §§r%i:es‘sin% uRR Pmicﬁﬁ‘giu% fodxamirfAld)thd @ansiiisaids tinks iebgvddhe
transm ssion units to the shared desti natﬁtg,(s)rg ?vggress; - a neasur ement

unit (MJ) conpr?%¥ drierainingerhathep Hiey piere ed with transnission units
havi ng asshar ed- gegbéurehérniedily)esspasioy atimbraasestizetwitmicams@Saioneits and;
characterized by that .the processi [ ' ' ed to instruct
t he measur ement X?Ymgta ‘dibk dgﬁ%’ag%" %G[]dg?stlé%hg(sg%gagé&ﬁg&;é n?)lr%!:srs upon

transm ssion of an initial transmssion unit to a shared destination
address, the prafa?éc?ér QdWit (CPU) being further configured to reset the
sequence numnber ftor the next expected transm ssion unit and the upper
boundary for the transm ssion windowto a predefined initial value upon

expiratijgn of t{gtthe BR¥essinkink ECPUYIs furthérahfigieddit thstrodl theapesutiniegt t 0 cl ai m
9, wherein each q i nt mea “%{hean&gpe&nit are

f t . least ope tiner .i he
associ ated wit Yy ﬁ%&@@trﬁg@}ef Wg‘?'] %%'@8‘&?88&‘3?’8? hE™ & RS ssion units.
11. Conputer pr dgtingtioh addnessargi shgred semasnce aurmioat i ¢practiyoieivedt tee mi nal |
conprising inst 6%8&,%88 uﬁf?[ﬁén& fifther configured to reset the sequence number for the next
expected transmission unit and the upper boundary of its receiving window to a

15 predefined initial value upon expiration of the timer.

9. An infrastructure node (BS) for communication in a wireless communication
network, comprising:
- a processing unit (CPU) configured for forming transmission units comprising a
shared sequence number and a payload carrying data to be transmitted to a

20 shared destination address;
- a communication unit (CU) for transmitting the transmission units to the shared

destination address;
- a measurement unit (MU) comprising at least one timer associated with

transmission units having a shared destination address and a shared sequence

25 number and;
characterized by

that the processing unit (CPU) is configured to instruct the measurement unit (MU)
30 to start the one or more timers upon transmission of an initial transmission unit to a
shared destination address, the processing unit (CPU) being further configured to
reset the sequence number for the next expected transmission unit and the upper
boundary for the transmission window to a predefined initial value upon expiration

of the timer.



- receiving an initial transm ssion unit having a shared destination
address and conprising an initial shared sequence number and a payl oad
carrying data; - determning that the initial transm ssion unit was
correctly received; - starting a tinmer associated with transm ssion units
havi ng a common destination address and a commobn sequence nunber; -
determ ning that the tinmer has expiregy and, - resetting the val ue of
sequence nunber for the next expected transm ssion unit and the upper

boundary of a receiver windowin the nobile termnal to a predefined
initial valAreinfrastructure node according to claim 9, wherein each of the at least one timer in the

measurement unit are associated with one shared destination address for the

transmission units.

11. Computer program for managing communication in a mobile terminal, comprising
instruction sets for:
- receiving an initial transmission unit having a shared destination address and
comprising an initial shared sequence number and a payload carrying data;
- determining that the initial transmission unit was correctly received;
- starting a timer associated with transmission units having a common destination
address and a common sequence number;
- determining that the timer has expired and;
- resetting the value of sequence number for the next expected transmission unit and the
upper boundary of a receiver window in the mobile terminal to a predefined initial value.



