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-~ 1-2-0409. 1IWD [0001] SYSTEM FOR EFFI Cl ENT RECOVERY OF
NODE- B BUFFERED DATA FOLLOW NG MAC LAYER RESET [ 0002]
FI ELD OF | NVENTI ON [ 0003] The present invention
relates to the field of wireless comunications. Mre

WOMWOP$cal | y; the present invention rel BEEYS2p45/028360
efficient recovery of data transm ssion between a

1.084ge.@9Fdayer 2 autommtic repeat request (ARQ peer
entities followng MAC | ayer reset of an internediate

[ohege f eRTENIRIICERRICIENT HRRDVASOOP NefDk-gi stri but ed.
One sustreePhATR Foll A TO IS a
system enpl oyi ng hybrid ARQ (H ARQ and adaptive
nodul ati on and codin AMEC) techni ques. [0004]
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whet@dgntSasoRsoisGré fietribhtedHOM sath exbmpletof thihhgldoves peed
channel s pf 3G,cel |.ul ar. d is distributed
e BP e St e topRa MEEERRE) AT Sanframeilaen ¢ of
and xedipd AM&E) tbdhaigubgh Speed Downl i nk Shared Channel
(HS-DSCH). Since data is distributed by the Node B, it

is necessary to buffer data for transm ssion in Node
[0®4] When t he di striBAIKGRPENRPIty (Node B) to which the

; is a ] : j ential of
I S R e
(UgBaY) pampriseaseveral nagiometvebak eongtolens SRNEs)t daeh of which is

o : . . :
aetk AR BRI s o 66" anlBAA il B3 hleda pIEGR 2,
mqrg cellécessary for the UE to detect the data | oss and

R A s e
(Lesthafarardschedylely dptgyeapsmissions odheduHaverer.fordhe highency
sp %gtcﬁﬁr@lsrog‘ﬁs (i M1 §y§fe@1{§, Y mbﬁ‘sthﬁﬁt@@bﬁ%@ NIBYB.NGte of
these highs%neg) channels, for example, is the High Speed Downlink Shared

. Channel (HS-DSCH). Since .data is distribﬁted by the Node B, it is neceséary to

~ buffer data for transmission in Node B. When the distributing entity (Node B) to
. which the UE is attached changes, there is a potential loss of data buffered in the

* distributing entity. The RNC does not have an up-to-date status of the
transmissions of Packet Data Units (PDUs) since data is distributed by thé

. inter:_fnediate point (Node B). It is necessary for the UE to detéct the data loss

~ and request refransmission, such as with a Status PDU, of lost PDUs from the
RNC. If the generation of the Status PDU is delayed, é.s;a consequence, the

latency of data retransmission may be large and majr not satisfy QoS

requirements.
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PCTI US2003/ 028360 | -2-0409. 1IWD [0007] This problemis
aggravated in the HS-DSCH case since there are
several Node Bs associated with each RNC and there is
a much higher |ikelihood that a nobile UE will
WGHERBE a Node B change than a change oPCRNR0&3928360
result of UE cell handovers. [0008] The HS- DSCH
IE%%Q § AMC to enabl e hi gh-speed transm ssion of
dat a and utilizes HARQ to increase the p033| bility of
cess r t [ n CH cell
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alternate cell. [0009] There are serving
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| rekélﬁhﬁﬂ@ﬂ%ﬂ@@rﬁ@é NSBSCHWRi6 8hk STHRSt iR HS-BSCR eATAheskW t h
dlff nt . Node BEY%‘@F an | nter-Node B cell changgl t he

ey iga frppravedy chamgel corditisseppdiarimpronedihys
capahﬂye@hrehh@dslomﬂmhadeem and the Node B after the
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o0k oS 15K RERIRRER, ATBLaOR N b 50y o
ceB nbange ist wizn tthEMgeﬁb@wmrﬂﬁze dellsithithee hsfs&ﬁﬁml _SIS:IhO n.
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T M N ST
HS- QS@H\/qug;hM is ealleil tthe semadsNades® atdisher NplerB aRBl ko -

Se*“@'{goﬁgb%%ﬁﬁ&?ﬂi ? 1R kaﬁ%jt}g)gsccert ain PDUs are

m ssin us rep oft i bes the status of
[0919: su C’Bhes'sm Ipeereﬂadit)dunkl Genirod RILT) ehtittkmtiamboth the RNC

- anlGAOEE S QBting RLE UG ddnift £ DGucthS nBhndNENTR .t N
- PDU header, which is used by the receiving RLC entity to ensure that no PDUs

are missed in the transmission. If there are PDUs missed during the

- ~ transmission, realized by out-of-sequence delivery of PDUs the receiving RLC

‘ entlty sends a status report PDU to inform the sending RLC entity that certam
PDUs are missing. The status report PDU descrlbes the status of the successful
and/or unsuccessful data transmissions. It identifies the SNs of the_PDUs that

- are missed or received. If a PDU | is missed, the sending RLC entity will
retransmit a duplicate of the missed PDU to the receiving RLC. - '
[0011] It is also possible for the sen&ing RLC estityr‘to poll for a status
report‘PI‘)U_' from the receiving RLC entity. The po]ling function provides .a

- mechanism for the sending RLC entity to request the status of PDU
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are mssed or received. If a PDUis mssed, the 12March2007
sending RLC entity will retransmt a duplicate of the
m ssed PDU to the receiving RLC. [0011] It is also
possi ble for the sending RLC entity to poll for a
status report PDU fromthe receiving RLC entity. The
WOM92584 f unction provides a mechani sm PEFUSEAZEEdI ng
RLC entity to request the status of PDU -2 12 March
1-299d9.1 W@ 2004/ 025842 PCT/ US2003/ 028360 | -2-0409. 1WD
transm ssions. Al though the H ARQ operation renoves
Al ed S S S - NCr :
eARTRaL £y Lp R S T ARR kel EROGE, Wi ld
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condi tions, the HS-DSCH cell change nust be perfornmed
[90%8; dI y Dus tdynamis ¢hapges i pippasgetiswpopdidiens, %ﬁ-Hﬁ%Sﬂﬁe
ceTRhNgR Gnldbhd Fatloh Rl rhpidHANEGintdih qh3itPRIEVRE DrhRthd he
UE shggf%&%a@lsqw ssion and_  reception in the source
SeTEng Hiye cel) cpazsiey 3 150055l thpt the Uy sbepsitranpmissignind
relblqﬂial\bd n%th@&c?xr&ib@ﬂmgﬂll’@% RSy tsio??i- in_aiefkﬁﬁfci Nﬁiefﬂgur ce
e erfor cheduling a uf fering, of the data,
oSk e e St e S el B hulibgan o
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- DS ell_gha especi al ly. f t er-Node B
MR Shaon bl nefa P U ERBRR,  ppi iy BRGH R
(espwoia iy Hr af Irdatldode fHaedwevdr) itheré @ pesibiltis tiddensBewvdbld be
| ost . reasqn_f.or t hi ta, .l gss Ks.that no,.
o o a6 PR oo R W o e b B
- dataiags iskbbétf rermethanisih lkeists outhiret A IR AB iehibetire frsifier r ed

i 18 AT RR O AR B ER R NP e

- searvipg HS QW ¢ell change, the RNE hadye ifbiGdtinos onbowench, df dosow
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There are currently two ways that prior art Systenms
Nederddl e the recovery.of data buffered at the source

e B. | .o ADSIO : e RNC
L A e R e e T

 regoveryial daraNeieead aftthe tource d¥edenBy tRotlewing thaESDEGReelcel |
-ch%lﬁ%; U eneOttic efn SGRUAP F‘uﬁl AEh LUREPDT BohIREEEDY: & B UE

. enerate the status PDU. - .
RNC can start transmitting in the target cell and the out-of-sequence delivery

E realized by the UFE will generate the status PDU. |

[0014] -In the first case, where the RNC explicitly polls for a status PDU;

- the RNC must first wait until the physical channel is established in the new celL.

The status PDU request is then sent and is received and processed by the UE.
The UE generates the status PDU and sends it back to the RNGC, which processes

- the status PDU and determines which PDUs are in need of retransmission.

[0015] In the second case, where the RNC just starts transmitting PDUs

from where it stopped in fhe gource cell, the URE récognizeé-the -out-of-sequence

. delivery of data and generates a status PDU back to the RNC. The RNC

o pro(:ésseé the status PDU and learns which PDUs are in need of retrénsmission.
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[0014] In the first case, where the RNC explicitHg¥March 2007
polls for a status PDU, the RNC nust first wait until
t he physical channel is established in the new cell.
The status PDU request is then sent and is received
and processed by the UE. The UE generates the status
0p g?ﬁ‘ﬂ sends it back to the RNC, whi chPGHEEEIEBI0 { he
status PDU and determnmi nes which PDUs are in need of
1-$.ehdyygen ssion. [0015] In the second case, where the
RNC just starts transmtting PDUs fromwhere it

[081QP ped Th Bithdp s &ewtcv% chdel lif dattsJ Buitdred RERIDEE NI S
t-of - sequence el ver ata and tgener ates a
eﬁﬁ%ﬁﬁ% r@mrbda&lwtaétatt‘#ﬁé’ﬁiryk@ﬂbﬁmm@ by} ererarsessptiaie
of dafd ﬁ&raﬁ%ﬁtﬁﬂ%y'ﬁﬁ@@&v%b Gkl Pz, MRS Bfe to
March. 2007 = WO 2004/ 025842

et ransm ssi

defispf WPGE@SB‘GWS P?wadbe YHiend regepisp of the gpm BPUof
inttheRNCl WarsaesReion isheidgbafdombd BrtBERLO aéﬂﬂewﬁﬂféﬂ%dbbde B
dneedsto bﬁ gl vered, t nastat#sbtY \r/[\fé
A S BYPageed o, PiehPBETS Mabbeseavenc) feliyaty-of daty itted
pefprihdre  Adcordingly, e Im‘)?’ﬂ'l Ehéfe@hnlr@d Weltyatie oﬂihif%edu‘éndige to

ner gQh..of the statu DU an
dag&écepft?%n ot 61%115 ?agtbﬁge%ﬁml b "ﬁé Féﬁl@“i I?SH&I
dejayafi Briteismissios, boetengrgehd GE malmhve A nteh@ryRbfable of data

e, ata i.s,.not. ed t.0 hi

b@%ﬁg&é& gon gi:jaiﬁoqgﬁgtsa erace% Jon un he Qs gg?s’c r*be syce gss y

tence |very
refren{noittew. ()thekerize Kl elffgltiye dath grabiisdidnl rateds redwpad, tiegelyo

f%%iige%um O(fuste ? JSO dﬁt% tl l s%vgethls §§! ng

. e re ansm rgfhls not nlry resultdlin a

- undesieapleodesigheonsiraintni ssi on, but requires the UE to have
0@1 nmor )&n&‘ﬁ&aﬁ]oﬁeﬁfe gcﬁl%?ered){ﬁtfl &]:gelf ﬁrthg %Q‘Eal tlﬂgpﬂs

dat a recefh unt | e m SSG ata can

bu@%@éé@’éﬂf% eyUE.  WithintkadIACdayer, there prei tEI@;CEtlhf & I@tﬁlfbemfl ve
&Eeééb%m}ﬁﬁ bQRrdt gRqsprsc%QAfﬁge dae dHBGh SP¥scuff 1 L1 NY

of service. Since nenory is very expen3|ve

u
Al%qi?a P%?c?%maﬁﬁ a ssherps pompiisiag andtin)a parsHelH-ARRproeoEh

e v, dat a
thE B RBRIRE S, SPIREeD dhl SoepUl iy R il E R s

PrpgeEseEs ofythe yappiving pidy (Bluwrfipme r Bash progesapupais Gewesampls t hat
P1RGH PIHD, %p%&ﬁﬂ%ﬁ&&aﬁéﬂﬂﬁuyéﬁmﬁﬁ‘%%sh&sﬁh BtH Bitalblock: ARQ

nHicesmg,ls S Fulrrecorrprlsm nul tipl e parallel
| %f%“aﬁ%‘@é@%*@g gl iinensurethatart black adfafe iypesyed psp)
- withdet £0s@SPRREIHTE ta Fldck) tBE 8mb ddqlrb&lo aAchidRQuccessful H-
ARQ transmission varies. Since several data blocks are processed in parallel, it is

- possible that the sequence of transmission is ﬁot maintained. Therefore, once a
data block is received successfully by the receiving H-ARQ processor, the data
block is fofwarded to a reordering buffer to provide in-sequence delivery to the
_RLC layer.‘\ The reordering buffers will reorder the data blocks based on their.
transmission sequence numbers before forwarding them to the RLC layer.

[00 18]" During Inter-Node B or Iﬁtra—Node B han&overé the RRC messages
often carry a MAC layer reset 1nd1cator to the UE. Upon receiving a MAC layer

- reset mdlcator, the UE performs a sequence of - functlons mcludmg, but not
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processors on the receiving side (PLlLukE-P5uE). Eaghmarch 2007

processor pair, (for exanple PIB and Pl us),

repeatedly and sequentially attenpt transm ssion of a

data block wuntil the transmi ssion is successful, to

ensure that each block of data is received wthout an
Bhitddl to, Fﬂil%h]ﬁ@%'ﬂt @aﬁ‘é}s G ooglﬁguréd TEAREM gfotn%ges %e ﬂushmg

achi eve successf ul ARQ transSm ssi on varies

SH e aFeorioriag phuters bé’r disssembling ¢l MoGrhs| lager PRUS én the
ROF&ing BuffeRaintd MEASKIIUSACEDOE dnﬂadbi%rﬁ@ AN MACROfayer PDUs

nt Ther fore, once a bl oc receive
Eolof CBART byt nd e B Gngaed RS Sritess aon i Node B
ldxaﬂWersb(and: lsoins T \I\Egd%i Haﬁ)do&er@);‘ dt @@hd:dﬁ@a@ufof RkettBe MAC-
r n uence v er
B BYCR, 1B OF WS 85 Off HUAKY ifelE apdiall R EhaeniS byters
age redeeifor dﬁ@msﬂmmMs&emwnb@&hﬂmﬂg b filer @arget Node B.

d
R
Sﬁ%@éﬁéﬁ &% un&yﬁqeeqﬁﬂdmervyd FDVAGahapy be obteied witi diecproedueef the

NAE | rrésQQ@anﬁﬁ&bd/MﬂQh@dMﬁolﬂ@;ya% }t)ro&?s&‘ﬂtb ik @t or,
[h%?)] E per orns a sequence of ftunctions i cI udi ng, but

- 4 B okt bmdestabile to haye eeysien ard wetiod grhsiq data

Hafiefe@lif tHeQUE @hd b& Rbintied & iffoARRPHBFEBSBEintald ulr quahty of
flushin out the reordering buffers by disassenbling
SﬁWVFcelwgﬁlgelF tyer PDUs in the reordering buffers into

MAC-d | ayer PDUs and delivering all MAC-d | ayer PDUs
the MAC-d | ayer a to its associated RLC
[ 2{]iti es). Upon Integamgg&é handovers (and sone
- [a022]r a NdwlaccBrdamedeittes Bjst aspéct o the @ER&E aveniicd, fkﬁfeats pfd?ﬁieda
- aver in t h .t hat ro ses
ST of i Rl S B R AR p SR A5G Refonk
comgrobert(RDE) fssomiated widvat M&ﬁt dns Ned¢ Bf spidoft ldabtdNdda Bjmmg\fncther
aBociatb® QiR Lt lAss'i Gthe, Oser E@‘ﬁ?ﬂl? ut;?%E?% vin % % iea&%ﬁ? ggdrdénm\?g bdlffer

correct status of suc ccess
fpbutfedas R@CtkebBa@BflatSr(EBU@}ﬁenﬂ frqom the NS dlrsysiero feomnpasing: the

RMEGol BFaih s ﬁrfA('J B : abiekafBd atch d&i %ﬂ%ﬁ“?éﬁﬁ? for

" pr.ocesse the RLC O It vvou

| TeRgiyies grid %%moawa ﬁ%tﬂ‘r‘é]élnmﬁl at lgast gne ngordpingoption stafes
il sGiehiR l@alatmfén H&Brmtifng! SibSEfesit b g%d%@ﬂﬁ gﬁisaﬂgb%g
ual | Ser C YGQUI ements
b L%@é‘zﬁqb iﬁ’?ﬁ&d@ﬁ%@f\{ bur g UE. g geggrﬁ@&& a 6tfif'-‘§ Keport based
uneaRindetdrnitRion; @Ad u’éiibﬁhﬁndﬁn@h@ Yor @@sbndtting ¥58 itk Bdport to

‘;@k’@' ent recovery of Node B buffered data the system
S di ng a radi o network

[00224] In accordance with a second aspect of the present invention, there is
pr‘oVi&éd a method for high speed-downlink shared channel (HS-DSCH) cell change in a
) systeni_ having a remote network controller (RNC) coupled to at least one Node B, which is
further coupled to at least one User Equipment (UE) having at least one reordering buffer
for buffering Packet Data Units (PDUs) sent from the RN C, the method comprising:
detecting at the RNC the need for an HS-DSCH cell change; nbtifying the UE to perfoﬁn
a ré_:_set; resetting, at said UE, inclﬁding flushing of said at least one reordering buffer;

| determining, subsequent to the resetting step, the status of PDUs received at the UE;
genefati_ng a status report'based iipon said determination; and transmitting from the

- U to the RNC said status report.




controller (RNC) associated with at | east one NodgMBrch 2007
said at | east Node B being further associated with at

| east one User Equi pnent (UE) having at | east one
reordering buffer for buffering Packet Data Units

(doRAFs ) SefBRIEF@BSUl@PﬁN@OF‘FHEMWG@?m“S' ng: the

for generati MAC | reset notification;
5 rol GigHe W?I}i’?"r‘fﬂg amgior arf He@RQiPR§eSai d
notification and for flushing said at | east one
reordering buffer; status nmeans within said UE for
deternmi ni ng, subsequent to the flushing of said
reordering buffer, the status of PDUs received by the
UE, and for generating a status report based upon
sai d determ nation; and transm ssion nmeans for
transmtting said status report to said RNC [0022a]
In accordance with a second aspect of the present
invention, there is provided a nethod for high
speed-downl i nk shared channel (HS-DSCH) cell change in
a systemhaving a renote network controller (RNC
coupled to at | east one Node B, which is further
coupled to at | east one User Equi pnent (UE) having at
| east one reordering buffer for buffering Packet Data
Units (PDUs) sent fromthe RNC, the nmethod conprising:
detecting at the RNC the need for an HS- DSCH cel
change; notifying the UE to perform a reset;
resetting, at said UE, including flushing of said at
| east one reordering buffer; determ ning, subsequent
to the resetting step, the status of PDUs received at
the UE; generating a status report based upon said
determi nation; and transmtting fromthe UE to the
RNC said status report. -5 12 March 2007 [0023] BRI EF
DESCRI PTI ON OF THE DRAWNG(S) [0024] Figure 1 is a
bl ock di agram of a prior art H ARQ process. -b5a 12
March 2007 WO 2004/ 025842 PCT/ US2003/ 028360
| -2-0409. 1IWO [0025]. Figure 2 is a flow di agram of -an
ef ficient procedure in accordance wth the present
invention for efficient recovery of UE buffered data
following an HS-DSCH cell change. [0026] Figure 3 is
a flow diagramof a first alternat|ve nethod wher eby
the : :




RNC waits for a status PDU prior to initiating at2March2007

transm ssion of new data in the target cell. [0027]

Figure 4 is a flow diagram of a second alternative

met hod whereby the RNC waits for a trigger prior to

initiating a transm ssion of new data in the target
WO2R(4{0258420028] DETAI LED DESCRI PTI ON OF THRCTAS208183550)

EMBODI MENT(S) [0029] The preferred enbodi nents of the
I-blesewoi nvention will be described with reference to

the drawing figures wherein |like nunerals represent

[dOBMe el Q‘H?ﬂ& 8 id PGk gilagl%n of hQQ&QienP&Io&faMeﬁﬂ a(:&r&aﬂ@e flow

gramo ure first enbodi nent of

w PSP oefpreﬁpleﬁt YeMeY PEUE buffored %#oﬂm@san

H@e}a}}menmdmnéehe st at us of the PDU transnissions to
th th mni deIayfoIIovvln aMACIayer reset

m@%‘ﬁdulg‘dﬂﬁ‘irg?’@ﬁ dlaFFPé“ Fedegalipy pckheyphyfihe he

RRNGy 418 €@tz i DT Beor tB ﬁesiiatmg alt38iniskiR offewMAta ihaer

_q&ste 12). [0031] One possible cause for a UE MAC

reset is in the event of a serving HS- DSCH

[OGE'ﬂl chaifigwre Fiven floNCidgnird bitseetdnd aNomatife Méthbd@hdrehyDSCH
ch 1 I,n,the, case, af | nt er.- Node B
UEENG Wi Bl i Hinkihyaf € waRiiaton Hhev ik inleof
taagethellra Node B serving HS-DSCH cel | change where the
source Node B is the sane as the target Node B, but

where transni ssion queues cannot be rerouted fromthe
[0821) T AT BED AEFERIVEON OF WPIE&RERERRE&EWN‘ES) MAC

et i ceII lange
[Ob i cat ?g%%q%gﬁﬁgﬁﬁm%(g Fn or rre Fggﬁ &mil ayeolpr eset
: dqsefah@d W@hﬁ#ﬁ%rebse to He dmivang fgurpadiecein dille wiwperals rigaeie

¢ bl (RRO) rressage (step 16). It should be
notég](!gik'rx1 ftat ot Llﬁs al so possible to invoke step 16 in

(0820} an c e Referringdp thedlowididgrapotfimue B.a firstembedientafthe 6 12
px%@eh‘&iﬁv@&% whi cgﬁgéfe%%ﬁ%ﬁﬂf%%% aﬁ%ﬁﬁus ofthe

-0409. 1\WO Those o e art
PlP‘ééI%ﬂi@lSﬁlﬁm totheVE vaihanirvims] delay Mgmxma MACilgser rqggte r

cofrﬁitﬁﬁﬁo 180§h8@¥1 tTha Br&élﬁr&l%&é%bs%kﬁ e ?ecom%f tHeche
‘need to reset the UE MAC layer (step 12). '
[0031] o ' One possible cause for a UE MAC layer reset is in the event of a
serving HS-DSCH cell change. The RNC informs the Node B of the HS-DSCH cell

. change (step 14) in the case of an Inter-Node B serving HS-DSCH cell change,
and also in the case of an Intra-Node B serving HS-DSCH cell change where the

- source Node B is the same as the target Node B, but where transmission queues
cannot be rercuted from the source to target cell. In both of these cases, a MAC

 reset is required. Along with the HS-DSCH cell change indication, the UE is

- informed of the MAC layer reset requirement by the RNC, as indicated via a
Radio Resource Control (RRC) message (step 16). It should be noted that it is -
also possible to invoke step 16 in advance of step 14 .wi.th no adverse

~ conseguences.




the RNC to determ ne PDU transm ssion status fol l{owdagh 2007
MAC reset applies. For exanple, a MAC | ayer reset nay
be warranted any tinme the Node B H ARQ processes need
to be reinitialized. [0033] Wthin the RRC nessage,
there is an identifier for the MAC | ayer to performa
WO 2804825842Thi s i dentifier maybe part of thBCEER2003/2$360
HS- DSCH cel | change procedure, or may be part of any
- 1 2bhR vy ocedure that results in resetting of the MAC
ayéir 'i1h Node B and the UE in either an Inter-Node B

| ch AN, | Ntras e Il change. It would
[Oggl und e?g%g 8fo a f%@gtewoé’%({\rg%ﬁe&q% ﬁhef‘?}aéfe gy PR her e
a MAE layerseseisiiec then tie HHBSVAC:I éhpege, where thedhathpdtindor
thg/]ﬁ%djt% fie?e;ﬁ%."’ e%ﬁﬂ]’ &rggs i'éé%‘c% sqa{u% ¥§fowinF%Aé Irgg?aL .111 & I]Jlteé/ I n
descri bing e preserﬁl Inventi on, PErerence. wi be
Foregenile ndildGiavenregpe mey bé wyrrbied ey thidiheNode B H-8RQ4]

proddBeebiReddREhL tefniflaflgi @ transport channel. For each data

transp%rt_ channel’, ‘there can be a plurality of RLC
[00988 t anc &¥ithirthe RRCndserpedhere i sardentiberdenths MACayerigi cal

pebAR B 8dsst. ik SlaniiBor uR§ HIPRREELLE &Fﬂsﬂ‘smﬁ LARRRRLT

channel ; for exanplé, several enpltles'na¥ be
ProfafiecPriny de 3ok gf anyiobhen speedure thabweanlts ingespitimpiol tha RLC
M'ﬁg 253@9 GENOR B atd 36 U RN LAY B MG E(b M chhdRRPah S

to _ensure_correct transm ssion hetween the peer
- IngpdiognBeelifbanse. B vppaidbesmdmptoogbcthesiof ehildin thewd thetat us
- thébldte i@y ddpeetd VAR MBI Thykr] RELERE hd MALNS 15ePSeT thk he
M&ﬁa&us o) s%@essf ul transm ssions of PDUs. Foll ow ng
& R U eartiory n qracribang Yhaprgsent aveption gderaprg vl vac
“be lngide hevebftbr geBar@lly 6f tht BRACNMy&L C | nst ances associ at ed
ith a parti I - DSCH gengerate_a status PDU.
rodh s BT BEORN LB DRl U R caats rpmPont o of
chamiél, thérercah be arpaeliyost RIMH inpt-06@s SBk BC ildewklRGren t he
UE .(st.e . The UE RRC chec whet her a NMAC | ayer
s PaLEDY IPRGAT AaTIs Pk S eonet iy S SR PRt he
forAfinplepypedralRL.Q dretitié\aal dy miappedIeh sineli desibporisdhapne0) .
rec ji.on of .th I r S J st he
g ROCR, 38 L 80p 8 i lfed AkanibRtsn Mg Dyl AHE R et
to fhsushasredl transiibision dbisreet therpebt BLC aatahess ngpdiusffAMs to
| (S ed to the HS-.. DS ste . AL
R el R kel DR AR (ool BEt RiaiorlR b bRl 2
 stategyf eetctssfiuHBaBBHiohs VB P4 Follefiog thegemereatsiofthedfS-a PDU
DSUERALHE 590 bhd GSHRB 18f0h recef, &fon B ARPRLC instances
 associated with a particular HS-DSCH generate a status PDU. '
[0035] _ The RRC message along with the MAC layer reset indicator is
received and procéssed by the RRC in the UE (step 18). The UE RRC checks
wliether a MAC layer reset indicator is set and, if so, the RRC informs the MAC
: layei' of the MAC layer reset request (step 20). Upon reception of the MAC layer
reset request, the MAC layer resets and in addition to other tasks, flushes all
PDUs stored in its reordering buffers to the RLC entities;ma_pp_ed to the HS-
DSCH (step 22). All flushed PDUs are then processed by the RLC instances
" ‘mapped to HS-DSCH (step 24) before generation of a PDU status report (step 26).
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RLC processing of PDUs stalled in reordering buffers

before the generation of a PDU status report is

necessary to provi de accurate and conpl ete

transm ssion status to the RNC. If PDU status reports
WOl g8ier ated early, (i.e. before all POUYSHEBfRIS6ed

in MAC reordering queues are processed by the RLC
I_iz_rbg‘b%mvgs) sone PDUs may be incorrectly indicated as

not being received, and as a result unnecessary PDU

[O:P@B]r ans 'P..L%%r%%mf@}{f PSU? %ﬁé@&%o@%ﬁ%&‘ﬁf%& Q9e3 /]

ere are severa O ensure
gﬁ@eﬁmppﬁa:%@.ge@tumpqrm nm@asd:opmdetama&wmu@n@htq t i es

b hisfi6n @abgmttﬁe RREa mﬂw&a&g EJp%RE al%tg@xﬁé'\f/%t&d Q:Irl;a

successful y recel ved First

befare il AU sdisred o I\/éf’éaw@m@ng AeAvPRATe pTcersed by tlngIcﬁJ eue

i Bfhedsh) 8BS IBNGE RLLSe i8Ebrre@lHin@katbBiPid not bl e @te@Anfl 84
each reorderin queue. [0038] In a second alternative,

2 ropaltiunagcespxy K1V neteansmissions may bogpnenataddy thaBNg- speci al

[oomzjl cat ghere ERABPrBl Wayk BRAErS 13k all PEUShAL YeenQbockdign RLC
recei ved in.the UE Oizgl]slnathlrd

b’é? 0 Ak the AP BhCrentitipg v t phiaigike qoxyehstaiien

omucb@sfeuﬁ e@&v&r POES S vst, aR6l MAL 1:9u# fogwirde PDIRGASSI NG
of all MAC Iay %gnerat es a PDU s

sAuEite S, GRePHSORPLDE ALt (b FoHTiar SPoGRLHERT
irdivatien Br ench woededing queks to coord| nat e processi ng
ween.t he Cto ensre al |
5" v odb 8 Sestib g v e gt BPU T et ratelie ek pou
' hmaedpemalmhma:geThe[s@%&}apo&fsbﬁnhe steteiofthe BLABDUsraxciessi ng
tﬁeU%DUs, the AM RLC generates a PDU status report
m(t

26) which indicates all successfully or
[QOE\@U cc eimﬁ hiird/ altqememe/dub HWeonfifhetoRbe) MAGlaysr whport

PhEs BERTRA s, SO e vhidsh 35 EBOREE MG e

layéragyératen o PPDUdatne reuéss towhe 26 ﬁ#ahnmldﬂre uhi@sthahtbat f 8r
ok B GRS LD i
thed¥dciognage ol PRUslaze p1grep@diy the RIAGbeNE cefiaua] of fye t he

Pﬁbl(;tat@ss Wh g that the AMRLC and MAC entities are not

Informed to stop transmtting PDUs due to the MAC
0048ler r Mter receiimg RREPrOCessing the PDUs, the AM RLC generates a

| PDU status report (step 26) which indicates all successfully or unsuccessfully
received PDUs. The PDU status report is generated for each AM RLC instance
mapped to the HS-DSCH. A PDU status report may be generated even though
‘o PDUs were forwarded from the MAC layer for that AM RLC instance. The UE
then aﬁtonomously sends the PDU status report for each AM RLC instance
. associated with the HS-DSCH to the RNC.

' [0041] In the RNC, assuming that the AM RLC_ and MAC entities are not
informed to stop tfansnﬁtting PDUs due to the MAC layer reset, the RNC
‘ continues to transmit PDUs regard_less of the MAC layer reset. Upon reception
- of the PDU status report for each AM RLC instance associated with the HS-




continues to transmt PDUs regardl ess of the MAC1p apesh 2007
reset. Upon reception of the PDU status report for
each AM RLC i nstance associated with the HS- -8 12
March 2007 WD 2004/ 025842 PCT/ US2003/ 028360
| -2-0409. IO DSCH, the RLC instances in the RNC
WORIHEEEE the status reports (step 28) toPCHESLB34733@
| ost PDUs and generate PDU retransm ssions as
1.0888S/P6Y to ensure successful delivery (step 30). To
achieve quality of service requirenents, the
DEGH! ARG RkQRSsTHY¥hd RIE ﬁ%e@&%@ B&%usoféﬁértﬂé{ieﬁ R to

transm ssion processin It should

deferadpeslot SR Usrrad geneaatn BgBT TP@?HSP%@IOIVP\GF m&%wﬁ@@@m s
sUeQRABRNJNVES (R 30?@@ akRieSCNRLS! & drvileeglifntbats BROr t .

I ndi cation of either, requirenment, or SOmMe CONMDN
retisRFTRistions R ayiake precedpreg Vo8 qUEBPYLFASIDESSIOn DYYSRASIE:  bot h

[oblg MACTH ayeld e Qﬁﬁ&rsﬁ:ﬂ&j 1€ AR bl &R tBf MATElaFiest at us
report 'lit?e E thenerrform each function |n t he
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reqﬂ@emymaﬁrsbme Bc\tﬁ:ﬁ&ﬂ BHicaiSorS BOVIR dighalddgbtie BE t@Rkoliet s
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thielo peien, eabmflﬁetﬁkﬁlrldManbd'ﬁeBMew ternative
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peh&t@&@lﬁbﬁétolkema@euﬁmgmﬂheﬂwnhtbe dahapath issssviticliedi N

ﬁ-énl;] End & ed.g f rto antotheia y owé]v%xs' ené aucrc]a}'dan 1%{1 'fﬁ[t iR Of a
ubsequen even ul e ot step

- engffvdimmentan of-itlpu pesser®  Bvehtibnvishaym ha\R:gurbe SSamie 4 dh@ma nt

tr m}a%{ %? ﬁ:ﬁ%ﬁ‘ﬁpﬁxg an Mﬂ Qe]f e,e otzotﬁ Iee‘)egtg fu%tc N Ot

ccor crlplono osesesvv|
reprgt méb&emeéﬂnr Wedhlayesfreset unty theocdtigueeata albamlem‘- evenf.0044]

It%h&ﬁ& Eé‘gotﬁdl%gp %Et s Howh fri 8&1%%? Rhq k BUER B%x%g E{f&ﬁﬂér I ses

ermnin e status o
el@m@nﬁ gnmbw o8 ﬂletsbepts phewDin Rigute hre ldmtwald@crcal;dntgbd thswi ng

e%f‘r%\ﬂ%ign bﬁdﬁ@ge sf\é§@'ﬁl &Qﬂéjllebé %%vﬂ{bﬂ ré Elag‘wj‘ e 3.

. recogni zes e nee MAC | &
[0p44 et (étsqund@yb@ﬁaerttn@hm@@mmlwomaw@mm‘tﬁ/qded
4ot BRSrniflind e 18hus df b@[ﬂ}&s%ésiﬁs o khe%%£MH§a1DSCH

transm ssi ons (step 17) hat step 1 occur

| - defay felloyanecaaMaC @feépesstpowimwnd\m fhepHin Ewyrea?d

RINOBREAHRE BRreed 382 NG 1846bSRAUSES 19 aﬁ&ﬂﬁ'l%ﬁ@_ BEH&UBDU
are notified (steps 14 and 16), the RNC halts all downlink HS-DSCH

- transmissions (step 17). Note that step 17 may occur in advance of step 14 or 16

without any adverse consequences. The RNC subsequently receives the PDU

~ status report (step 32). The PDU status report indicates the PDUs lost as a
: resu_lt of the MAC reset and potentially additional PDUs lost in the source Node

-B‘the case of an HS-DSCH cell change. The PDU status report is then processed
{(step 34) and the missing PDUs are retransmitted to the UE (si_:ep_ 36). The RNC

initiates transmission in the new cell by scheduling transmission of lost PDUs

. that 'reqﬁi:r:é retransmission firsi. The RNC then resumes PDU transmissions




status report (step 32). The PDU status report 12 March 2007

indicates the PDUs lost as a result of the MAC reset

and potentially additional PDUs |ost in the source

Node B the case of an HS-DSCH cell change. The PDU

status report is then processed (step 34) and the
WORURME PDUs are retransmitted to t he UECT/E32805/03660.

The RNC initiates transmission in the new cell by

5 hng transm ssion of |ost PDUs that require
I?g?jr%giﬁ%é?n ssion first. The RNC then resunes PDU

B g et e heyioly ARHAERERET
Nofk élrie alse pevsitledbatoiters @é ped F are Pedeimed sinppisaepualy. st ep
[0845] NoRErhind & RLER Qoasﬁ!'jﬁt %%E%a?ﬁle&tcﬁpé metho@ Y ;38 are

per formed sinultaneously. 5] Referring to Figure
acgordanc Fithdhesitprst ingantion s shovre (Thépabod 30 is smlentethece
m¥¥hbd14d diBwR S PR J. HeREY Qstbatl oF B ting tHe AoWRIARGES-S0 1S

simlar tg the_ nethod 40 shown in Fiqure 3. However,
- DFGH trggpmigtionsde the iR ingespprse gokhg reopiet ¢ia PIbEbpfus report
atlstcp38 B3 SHWAMSFiRrelsiRe WetHoR 50 SRRBMBodiMehtdEihe BFBbAt Of
.a PDU status report at sé)gp 32 as, shown in Figure 3,
Inyaplopgesiaids Serngrispinnss upantig| 1eesipt ?ffatmggffr e¥ehtPre
dekeEili e®entr (85H AO) sxntar%ﬁwﬂaﬁ@'lepg}& teiggd xhizecoﬁ@ﬁgé mtel of a
"tri,gger",.orf a pre- t ' eyent e . .Jn a
estarfidf ot ? e R el e TR A Sl ofng Bndsrdon
byethibsedf iskillie nhe af, & Reoinpidhed by an AN #éth thenddT RAgetithi ch,
ul d,.be under st,qod by. t hos ki.ll ip the art,
NE MR RS R Rt o PR AN A ehBationgy o
- geBerateg g theoderBmesd . thellrggerecept i on in the RNC of a
firmation ener at,ed.by the Node B is us s the
oGRS B SEREASBE bl NS RecpBod G381 Bn T
of tlonfin-spe” eiretion. oipor esthbligonénd of deficatddereddurses ymiie
i.ngdi-catdh 0N« URaon. .es. [ . i gat rce
ta%%%g %\l‘é% ]!.’», ta%r énég’%ﬁblgglgﬁi%h é:?]amlﬁgtegmg %}gll% I\%Qe B&rH2Y

S
I'N-Sync catron nay be
‘thelegsignad plodicalichiyelsioctisteBninké to betahalahpdirdraasmighigrsine al
I _ . .
o NEALEL ol gy AUl Bl e
asiagriggdrayed to the RNC and can then be used as a

1 -[06417:111?[91)91?Ir Ixi@t%ﬁlex;lxﬁ‘pzé}tﬁé}h%%r %&g@&. ise Lo bidnGBRE REBY
conpri se conpl etion of e - procedure, (1.e.,
 presber (e onfiettion REheRIC reseptinn o6 oo fE KHememsagikGhe
Rﬁ@ﬁ@égﬁg sign-gneg in step 16 results in an RRC confirmation message that is
" - generated by the UE and sent to the RNC. When this message is received at the
- RNC it can be used as a trigger. -
[0048] It should be noted that there are many different signals that are
sent between the UE and the RNC, and any of these may be selected as desired
- by t_he user to. act as the trigger in accordance with the present invention.
‘AécOrdingly, the afdrementioned three examples are intended to be instructive
ra_thef than restrictive. Régardless of the form of the tﬁggéi‘, a_fte_r the triggeris

received the RNC restarts HS-DSCH transmissions (step 21).

2 . % %*
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RRC nessage signaled in step 16 results in an RR&2 March 2007
confirmati on nessage that is generated by the UE and
sent to the RNC. Wen this nessage is received at the
RNC it can be used as a trigger. [0048] It should be
noted that there are many different signals that are
WO289#0236& ween t he UE and the RNC, and anyCuEs382860may
be selected as desired by the user to act as the
I%P4 ol N accordance with the present invention.
ccordingly, the aforenentioned three exanples are
i ntended to be instrugfihp@yg rather than restrictive.
Regardl ess of the formof the trigger, after the
Whei iggleimddgs: recei ved the RNC restarts HS- DSCH

2000 025318 BEE T UDBE TSN P o T R

inginding p gadip Betirewk coriroller (BAG\astoeigiefl gritheat jeastoap NOﬂfte%ov ery
oo at“%?Ngﬁeq}'f)eflﬁﬁt ﬁﬁhg@éséomgté@wﬁw §El@d§£ oﬂeﬁ%eyﬁhlﬂgm@ntr adi o

net wor k cont r ol associated with | east one

(Ut dweving at degsh ong rqo ing qu}‘é“%r for béﬁ%@lgfﬂﬁckﬁ&atas@a@u at ed

'(Pwshseatfrbﬁaﬁémcemy%ﬁaee pEBR!  (UE) having at | east
one reorderln buffer for 8 erlng Packet Data Units

( PDUs) generingacis e§§l~’§% BRI si ng: the
RNC for a@ﬁﬁ!ﬁﬁ it REhid SMOQHE BY Rkeivias &lid Redfichiicrdnddsy; a
ntro it within said UE for receiving said
ﬂ‘f’?‘g{”igtsf“@é‘? 38t BRgeordrmePpfiehi ng said at | east one
r eor der ktaghshhdahng withgt @lid TEfenderiitiig, subsiydent/o ther

det 1 0j ng, uent to t fl
SR GE SRt AP 5% SO YEUE! FRB TR BY ¢ he
' gezatingd statuis regretiersad g saidsletstrminatiogantd based upon

d d t tr
transm Py~ o B b PR s R R BNC
systemof claim1, wherein the status neans perforns
q .

ani En 1 o SAaEe e §AERRER MRS s W b T
deftdrusieitn of regonsetDelsontB] sigimd wmchureiz_naba‘s thﬁltéherm@dBWKe rein
bt Basi20h ilhe§ bOPbDHS an end-of - PDU

3. The system of claim 2, wherein said _corntrol signalis an end-of-PDU
indication which is generated when all of the PDUs in the buffer have been
flushed.

-4, The system of claim 2, wherein the last PDU in the buffer is unique,

and éa_id control signal colmprises the last PDU.

5. The system of claim 2, wherein the last PDU in the buffer includes a

‘spemal indicator, and sa1d control 51gnal compnses said spec1al 1nd10ator

6. The system of claim 2, wherein the control unit generates said
. control &ngnal When the reordermg buﬁ'er has been ﬂushed of all PDUs.

-1l




i ndi cati on which is generated when all of the PDysmMarh 2007
the buffer have been flushed. 4. The systemof claim
2, wherein the last PDU in the buffer is unique, and
said control signal conprises the |ast PDU. 5. The
systemof claim2, wherein the last PDU in the buffer

WO2PM08Es a special indicator, and sai dPEHHR20030288G0gnal
conprises said special indicator. 6. The system of

I-ﬁbﬁ‘)%) wherein the control unit generates said
confrol” signal when the reordering buffer has been
flushed of all PDUs. -11 12 March 2007 WO 2004/ 025842
PCT/ US2003/ 028360 |-2.0409. 1IWO 7. The systémof claim
1, Ther Eheysystesn dRb@inh b wierdbatle RNG halkd doda Gassmigsiom

| - t notification. 8. The
“pgi?g g?métg)g%gﬁ%ihgn‘&@,l g%%%%ﬁ?@ NC relst 1’:1rtsI dat a

transm ssi ons upon recei pt of said status report. 9.

Theg sy s Qftefil 3F Makm %emge?%yt S gglfcerﬁ%ﬁat datdat a

transm ssi ons upon recei pt a pre rmned trigger.
trapgmisyigns ugontreseiryof widstaius repatter eby sai d predet er m ned
trigger is the receipt of said status report. 11. The
system of claim9, whereby the UE generates an _i n-sync

i ndtcat Tn sspiams &f Flawpe detBiamsbiedhe BN ctestextst dea

trd @R Qisidhs AfonSBlethtofa FAdeinifliCidigk@n. 12. A nethod for
rhi ghsspeg%-ndov?%l ianﬁﬁséhar ed chan%el (HS- DSCH) cel |

change in a system having a renote network controll er

(RNG)  cpmidyeidnd ¢F cRim b eddrebyQaRl flodiferBinddiiigibriSthe
further coupled to at |east one User Equi pnent (UE)
re‘f?ﬁ\?logii‘ld%ﬁ‘tulsé%‘!é’ft.' one reordering buffer for buffering

Packet Data Units (PDUs) sent from the RNC the

an He s Pt SErafig e ety He R esemaee o BerPor m a
indiegioh and eddpictlstgrmindd tagdetl islths re¢eiyt bf sdidritgrsfdcirstidatign. of
said at | east one. reordering buffer;
12. A method for high speed-downlink shared channel (2IS-DSCH) cell
. change in a system having a remote network controller (RNC) coupled to at least
one Node B, which is further coupled to at least one User Equipment (UE) having
- at ieast_ one reordering buffer for buffering Packet Data Units (PDUs) sent from
~ the RNC, the method comprising: | |
| detecting at the RNC the need for an.HS-DSCH cell change;
notifying the UFE to perform a reset; . '
resetting, at said UE, including ﬂushing of said at least ome
re_ordering buffer; '
o . .. determining, subsequent to the resetting step, the status of PDUs
. received at the UE;
| generaﬁng a status report based upon said determination; and
transmitting from the UE fo the RNC said stafus report.

2




determ ni ng, subsequent to the resetting step, tRemarch2007

status of PDUs received at the UE, generating a

status report based upon said determ nation; and

transmtting fromthe UE to the RNC said status

report. 12 12 March 2007 WO 2004/ 025842
WORGH/0B2003/ 028360 | -2-0409. IWO 13. The papusron/ozsBeo

claim 12, wherein said determning step is perforned

nse to a control signal which indicates that

1264%ﬁﬁﬁeleast one reordering buffer has been flushed

of q;@ %g a|d
con roI SI gna éfafscr%ﬁlenﬁ?egn%ke I 'ndi Eft?p%&?\fh%l th
inesronsa to@ coited sighdl vafichtihdicBUhat saidatilehshone reardéringn e
ff been flushed. 15. The met hod of
bR HACh Rt P DAY

| ast PDU in said at | east one
reordering buffer is unique, and said control signa

COMpA | S%etn{é‘ého'd%ﬂlaﬁpi-é whlafé:n Jﬁ@c&ﬁ%tohgignﬂ &l &laBel 3,

wherein the |ast PDU 1n said | east one reorderlng

PRUripgicationcyhiehels sanespled when raH@f theth}Us iarfaidstilepstonst r ol

mﬁhﬂﬁﬁkbﬁﬁﬁﬂkﬁ§&§nﬂﬁﬁk@ speci al indicator. 17. The
met hod of claim 13, further including generating said

control signal when the reordering buffer has been

- f U?ﬂed 'I‘BE nlﬁ‘zﬂé)d Bm%m l:BSWheEgiﬂttH@IatBElq)@ﬁn &h@éﬂbajsgone
e n¢l udi ng a g al a ransm (0]
reg eEng ér‘%etlﬁ WHque; gnd Bﬂ‘ff&ﬂefelﬁealabﬂfom@rﬂa?sﬁﬁa% nl?]aﬁt her

|nclud|ng restarting data transmissions upon recelpt

0 e Thh Blether R io o horei i et P100 i &bk & on

: rebﬁl@ﬁh@buﬂlaﬁ? inglydees aleinNihdiestot, bhd)gad contkdl mgjﬂ@.éco@ﬁih&d of

claim?20,.. whereby said predetermned trigger is the
m?%%@?ﬁﬁm‘ V\g]%ud status report. 13 12 March 2007

17. The method of claim 13, further including generating said control
signal when the reordering buffer has been flushed of eH PDUs.

-18. . The method of claim 12, further including halting data

transmissions upon said detection. .

19. The. method of claim 18, further including restarting data

 {ransmissions upon recelpt of said status report.

. 2'0._ The method of claim 18, further including restarting data

tréﬁémiséioﬁs upon receipt of a predetermined trigger.

21. The method of claim 20, whereby said predetermmed trigger is the

recelpt of said status report

-.';13-
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nmet hod of claim 20, further including generating at

the UE an in-sync indication and said predetermn ned

trigger is the receipt of said in-sync indication.

23. A User Equi prent (UE) which facilitates high
wogsHsEBdownl i nk  shared channel (HS- DSCHPCHES20038Ha364ge

froma source cell to a target cell, the UE including
1.804dpgb one reordering buffer for buffering Packet

Data Units (PDUs) received by the UE, the UE

CO'TEQ' Siqipg me%aeﬁlglﬁrzodﬁ&ﬁ@magdlﬁg ge%éﬁftmg Rokne §fH 4N and

for flushing said 'east one reordering buffer in
1&%9@14@@1:1%&@#@1 nre@éqrmmﬁdu teiggear dhtbe sqcaiptief spisiRsy RGO
iddehgsdn ni ng, subsequent to flushing of said

reordering buffer, the status of data received by the

UE; neans for generating a status report based upon

sai ds, det&eUBérrdeﬁﬁﬁbnt (eryl wlmﬂ&aclﬁﬁﬁestlﬁgn%ﬂeﬂhb\ﬂﬂluﬁ@l d
dqg? St%%ﬁi%égﬁﬁf 24. The UE of c¢lalm 23, W%Fh%
shaped changy ol Fhepenirom asoproasall Eratprest elnt
incRENQ AS Radt@nérecfletih®buifer @R BliffirtisFackep Dhadlits (PDhak) t he
reo%%%rgng_ ggﬁﬁgg has, been flushed of all PDUs. 25.
reggiged b the Uy AMPRAEEei n sai d control signal is an
end- of - Bldbhs fondbt2tihg Dreseihdibutios agéfeNadhad saldein laakl of
the r.eor have been fl ushed.

t he
01%60#?{@%@%% mafﬁsg.c’?ﬁegasm e@?%flﬁwﬁtf?& last PDU in the
r eor der stagasbmfeirﬂr for Sletenmninipe , subemduesmltd fimehitg aif saidgnal

[i .of claim 24,
res Grdetin 13] staﬁm %WI‘BC?]F{GCI by t%e .

€ reordering buffer
i ncl ude meanﬁp@neahtmgmm:as wport basel wan ehid¢ datenmohat®ingnal
a&eNPri ses said special i ndi cator. -14

means for transmitting said data status report.

24, The UE of claim 23, wherein the status means performs said .
- determination in response {0 a control signal which indicates that the reordering
‘buffer has been flushed of all PDUs.

25. | The UE of claim 24, wherein said control gignal is aﬁ end-of PDU
 indication which is generated when all of the PDUs in the reordering buffer have
been flushed.

 26. The UE of claim 24, wherein the last PDU in the reordering bufferis

unique, and said control signal cbmprises the last PDU. -
| 27.  The UE of claim 24, wherein the last PDU in the reoi‘dering buffer

includes a special 'indicafor, and said control signal coﬁipr_ises gaid special
indicator. ‘ '
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