[ 0001] SYSTEM FOR EFFI Cl ENT RECOVERY OF NCDE- B
BUFFERED DATA FOLLOW NG MAC LAYER RESET [ 0002] FI ELD
OF I NVENTI ON [ 0003] The present invention relates to
the field of wreless comunications. Mre
specifically, the present invention relates to
efficient recovery of data transm ssion between a

pair of Layer2 autonatic repeat request (ARQ peer
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latency of data retransmission may be large and may not satisfy QoS
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[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 likelihood that a
nmobile LTE will require a Node B change than a change
of EM as a result of UE cell handovers. [0008] The
HS- DSCFI utilizes AMC to enabl e hi gh-speed

transmi ssion of data and utilizes HARQto i ncrease

the %gssi bility of successful dellveré of data
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entity sends a status report PDU to inform the sending RLC entity that certain
PDUs are missing. The status report PDU de_scribeé 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 sending RLG entity to poll for a status
report PDU from the receiving RLC entity. The polling function pmﬁdes a
mechanism for the sending RLC entity to iequest the status of PDU
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mechani sm for the sending RLC entity to request the
status of PDU transm ssions. Although the H ARQ
operation renoves sone failed transm ssions and
i ncreases the probability of successful delivery of
data, it is the RLC protocol layer that ultimately
ensures successful delivery. [0012]Due to dynamc
changes in propagation conditions, the HS-DSCH cell
change nust be perforned rapidly to maintain quallté_ﬂ
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st _case, _where the RNC explicit .pol s for

s BouThe AR {450y R gt DG Pt apigims handle the
p H%&iv@@' of A Batores a8 S Buinsd ek B, tFoBowiey the IHS-DEEBH cell

tus PDU request xp%ﬁgr@g@ and 'ﬁ:}tﬁ@% %‘? [gbg)the
a 'Tﬁ\l@ %5!&1 §ta!rl§ trQﬁ&ﬁt&ﬁg H‘ﬁ:e%et \6511 £1Y fHeQRUESEESubAE delivery

stat.us PDU and determ nes which PDUs are in need of

r deqlined by $he HR willgppstate thardalss @y case, where the
Riboi4yst Siakhsntd dRMrhiiet8e BB 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 _aﬁd sends it back to the RNC, 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 the source cell, the URE recognizes the out-of-sequence

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

processes the status PDU and learns which PDUs are in need of retransmission.
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fromwhere it stopped in the source cell, the UE
recogni zes the out-of -sequence delivery of data and
generates a status PDU back to the RNC. The RNC
processes the status PDU and | earns which PDUs are in
need of retransm ssion. [0016]In either of these two
eases, if data buffered in the source Node B needs to
be recovered, then a status PDU wil|l be processed,
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[0019] After a serving HS-DSCH cell change, the
correct status of successful or unsuccessful received
PDUs cannot be obtained until the procedure of the
MAC | ayer -reset is conpleted and the data bl ocks are
processed by the [0020]1t woul d be desirable to have
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prior to the generation of a PDU status report. The PDU status report provides

the status of all successfully received PDUs to the RNC. This provides fast

generation of a PDU status report. Upon reception of a PDU status report in the
' RNG, missing PDUs are realized and retransmitted to the UE. '




[ 0022b] According to the second aspect of the present
invention, there is provided a universal terrestria
radi o access network (UTRAN) user equi prment (UE), the
UE conprising: a processing device configured to
receive a radio resource control (RRC) nmessage
associated with a high speed downlink shared channe
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HS-BRCH geppatsta :ﬂaitutt tworpmh@nm sawdheacit stams rapodriedicaes any missing

RS P e AP S o

goeit hod conprising: receiving a radio resource contro
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[0&REt ed chssfivding (bemaey asprebpt %@@S@te@rqnn%ahf‘g%ls provided

&43\?&%11 hc@rrés?rﬂﬂ | Qadi SOLEE Gre &k f(@JT SRgRAD FSERhe UE

entifrer icating t n1acces contro
compgéingpe p}d)césm@ desice |csr1ﬁgurbé tcr e®e1twp agraflieorcdmir¢engpntrol (RRC)

buf f i.s, flushed:, aft t. f i f ..
medsr Soebifgt pipraren Ssbfiatd i sPiade bR Criue Noce B
- celll ichkngeohtmidliung Rbdels emdtidl Ynigrapped (MAC-he) it to reset itself-

generates a status repaort, wherein said each_ statu
Whie@ ﬁb‘i’ fradiy d’?séﬁlicéscoﬁ‘ﬁ &%@) WﬁSSAgﬁ %f“bé‘t‘.ﬂnﬂgﬁﬁ é[ldéﬁﬂlf‘% that the

MACARSML B DGkt eda&l?rdélt HerrdreBRfi dured Qv%%iiﬁﬁ%cﬁ%hen the MAC-hs is
DESCRI PTION OF T WNG S) 0024 Figure 1 is a

respl; cold @clagl atnplofahaf pf jaolnoa ¢d gt ARD fﬁMaefs@_o link control (RLC)
entLhe%ZS;l e@ % %16 Hb%)%:ancage cgnf?g% %fqooéengrate afsltacf\tllser%{mrt when thé

proc e I N accor 7
MAC-hs is reset and after the reordering buffer is flushed, wherein said each status report

~ indicates any missing AM protocol data units; and a transmitting device configured to
transmit each status report.

[0022¢] According to the third aspect of the present invention, there is provided a
method for use by a Universal Terrestrial Radio Access Network (UTRAN) user
equipment (UE), the method comprising: rreceiving a radio resource control {RRC)
message associated with a high speed downlink shared channel (HS-DSCH) inter-Node B

cell change; when the radio resource control (RRC) message has an identifier indicating
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with the present invention for efficient recovery of

UE buffered data foll ow ng an HS-DSCH cel |l change.

[0026] Figure 3 is a flow diagramof a first

alternative nmethod whereby the RNC waits for a status

PDU prior to initiating a transm ssion of new data in

the target cell. [0027]Figure 4 is a flow di agram of

tine

theﬂ Iﬁ&ﬁ[ﬁg a% és‘s? Qﬁfol\ﬁf%ﬁﬁkgf Wﬂsﬁ ?%/1 %’Sgrf]:] réeg%!\'génygg &el?’mé\l%[lffer is
ﬂuéﬁda aﬁlf‘:r mh élutlﬁng ef the ebdrder[rfgaﬁﬂfer REdlAhtknbDwREASERI 0BT | OM) radio

. TE ERRED ENMBCODI The preferred
h"gg"ﬁ%tﬁ(iﬁr?gﬁg SR {TREPSSY 8 §}ge5%rs[ S}?ﬁéﬁ[l] E?ftﬁﬁgt% | §tatg%report wherein said
ea&?ﬁ&tﬁé Pe%@rt"ih&thtés@in?rrﬁl@ﬁﬁg g bflﬁo&lﬂl @M’Fa 'ﬁﬁlt§ lLGHFBing each status

wherein |i ke nuneral s represent ke el erren S

reRo: oughout . [ 0030] Referring to the fl ow di agram of

ure 2, af PR

[0@3 enti on whi %@%%ﬁgggﬁes esN o ]tﬁ]é)g&l‘(gﬁ@(?&)

[O@Mt] er m niFiygrd hiz adfladkuBagyim lfie pRBUt HadR@ipssdeans "t o
the UE with mnimal delay followng a MAC | ayer reset
condition is shown. The procedure conmences with the
RNC recogni zing the need to reset the UE MAC | ayer
(step 12). [0031] One possible cause for a UE MAC
| ayer reset is in the event of a serving HS - DSCH
cell change. The RNC infornms the Node B of the
HS- DSCH cel | change (step 14) in the case of an
I nter-Node B serving HS-DSCElI cell change, and al so
in the case of an Intra-Node B serving HS-DSCH cel
change where the source Node B is the sane as the
target Node B, but where transnission queues cannot
be rerouted fromthe source to target cell. In both
of these cases, a MAC reset is required. Along with
the HS-DSCH cell change indication, the UEis
informed of the MAC | ayer reset requirenment by the
RNC, as indicated via a Radi o Resource Control (REC
nmessage (step 16). It -should be noted that it is also
possi ble to i nvoke step 16 in advance of step 14 with
no adverse consequences.
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[0032] Those of *ill in the art would realize that
there are many causes for a MAC | ayer reset other
than the HS-DS CH cell change, where the nethod 10

for the RNC to determ ne PDU transm ssion status

foll owi ng MAC reset applies. For exanple, a MAC | ayer
reset may be warranted any tine the Node B H ARQ
processes need to be reinitializecL [0033]Wthin the
RItC nessage, there is an identifier for the MAC

| @925l t o peighue Zrisc flaye diagraph pSan effigient precedway itbaccprslpnce
it 65 Sl Bl e S o VPP S ROt ellonan
rB8§413CGhh gelbeharige. MAC | ayer in Node B and the UK in

| ran 4 lers . bﬁ?@ | o
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i BNCraniterfor 4 statusttB/ priente initiating 8 preoswissipniofieewida in the
't@%ge'i;celi:m' udi ng the MAC-hs | ayer and the MAC-d
l'ayer.

or sinplicity in describing the present
i[0027t i on Figefeelienflewdidgrabef avetond elteinatife mrethod whereby

ly..to the. | ayey ... 4 - ' .
ARSI heh B e kRl P Yl B L o Bl it e
dhegehedll. there can be a plurality of RLC instances.

The ILI AC i nstances are essentially |ogical channels
whi ch nay be mapped to the same transport channel;
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i e trghsport channel ..HS- DSCH.., An. PLC i.n nce i
TOQLS o R P AR osibie 0T e bty LATHAGC Wi e
doscribed endihrrefetrerice fontdiridssiing fipeteasdherdih tikp semefiGepresent
'?j%stfmc%?% A ir,of AMRLC entities uses status PDUs

clepmenbe thep

uf‘o indicate to the sender the status
{0038} C c e S Refdrrihg tothatle® idugean bof Piguse 2, bdirkicush ugithére of the

occurrence,of the HSDSCH cel and a C.laye
PRt RGPy HEh e aer & atted e banRe theptafiot the
.gﬂ’ﬂch@ﬂblﬁfssidﬁs lE?SEHd Iﬂ??@ﬂh&hh thﬁuﬁ' Mz’&%ﬂ?&ﬁfoﬂ%gs{m d]]a%l&rest et
.message al.ong wi e ayer r i ndi cato
pandition-fa Al IE?HB%‘?%%W?‘H@S Ré@ o NG r@f@%&%{he
_ﬁ&)d_.to}gﬁtu;_ﬁe Bmmgy&_(mympr a MAC | ayer reset
indicator is set and, if sqg, the MCinforms, the MA
[098&F of Pre rpsible syuse frrpa UB MAL layer resebis lecflfl? ewgﬁf a
EECRBIHAQDSUH tdiehMife. TRYRNCiSHShs HRANGR B of REHINECH cell

- l.ayer resets and in addition to other tasks, flushes
ehangp(iter 3 Eoinethe opsei of enrlaterdinde Ry semmpdis- DSCH prll chagge,
%&Uﬁ%ﬁgﬁ%&%‘g?ﬁy tEe %LC i%g%{écﬁ@gs rrag%%g&the

soyreel Npdedtis the same agthedarast NodeRehuiwhate proguispion queues
&bt O Hoft # s68dke to target cell. In both of these cases, a MAC
reset is required. Along with the HS-DSCH cell change indication, the UK 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 with no adverse

conseguences.



[ 0036] RLC processing of PDUs stqglled in reordering
buffers before the generation of a PDU status report

is necessary to provide accurate and conpl ete

transm ssion status to the RNC. If PIMstatus reports
are generated early, (i.e. before all PDUs buffered

in MAC reordering queues are processed by the RLC

i nstances), sonme PDUs nay be incorrectly indicated as
not being received, and as a result unnecessary PDU

r §008ahsm sShasesf ddll ibthegeinesndd schlibythhbihefiNGe many causes for

nAWAG LR Rt e e R el A VRS i metibt To

efthé RNEstovdetdrnlifie DI EtrhAsmigtion etaﬂzﬁasefoﬂowngmgtmw sipplies.

R R e s e R

ampgochirefN ngal o ba treinitidlize&nd- of - PDU" i ndi cation for

chteler” P B it ettt e e Mo
i peiferat Sfesetl H‘hﬁﬁd&itﬁid&:mme%aﬁﬂcoftﬁ&eﬁlﬁg HS-DfCHlkel BlGge

PP, a5 ot hoast ef A PR ARocE e HBA R b apeciii of the

- PBUEC hgeeibNede Br-o@ehs €l irpéicher @inl Taviriode! R cell change or an

ChlfeRione el eiange: Homddbe yatecHohey hibahtchen fige ot

thiHre bﬂﬁhﬁnﬁ ﬁwﬁ’éﬁilsﬂfﬁ ItEéIMA\dﬂahzeﬁ, mm@tmqmﬁi?wghe
t e ye t.he nsure a

W@ﬁ et Eer wpﬁﬁ'@’ ﬁ_‘g’sﬁ%}f‘&g St g rﬁf?éevﬁbﬁ’“

Shaidsde HBESRFRr g[ea&éﬁirﬁmemecwew ng and processing

the PDUs, the AM PLC generate.s a PDU status re qrt

(4036 26) WheER-PPHisa date fransaqstehaoael Fryessh fatransport

. UPSMEREIBEM dah BES SNeiPRURLC RS R, StiRt Rﬁcrlﬁ@tﬁhbes are

i's generated for each.  AM PLC i nstance mapped to the
| pssepisily logicobanrels which apgbe mmefbf@ thesmaredranppesfghannel;
t M%Q&nﬁ?e%ﬁl‘lﬁf@eﬂtﬁ%ﬁ% hiaths sipfe ﬂrﬁe%brtfcﬁﬁnnel

that AM RLC i nstance. The t hen aut.ononously s

t HS-PSCHs o RIeC imgbemce i eplled Acknowwedred Mogot(AND af ARQ is used
A5 Qe Erelt HAnERAG IR 1RGN Be &)@@t Einstances. A pair of AM

RLC entities uses status PDUs for the receiver to indicate to the sender the
status of successful transmissions of PDUs. Following the occurrence of the HS-
DSCH cell change and a MAC layer reset, each of the AM RLC 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
whether 2 MAC layer reset indicator is set and, if so, the RRC informs the MAC

" layer of the MAC layer reset request (step 20). Upon reception of the MAC layer
'-reset request, the MAC layer resets and in addition to oﬁher tagks, flushes all
PDUs stored in its reordering buffers to the RLC entities mapped 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).

-



[0041] I n the RNC, assum ng that the AM PLC and MAC
entities are not inforned to stop transmtting PDUs
due to the MAC | ayer reset, the RNC continues to
transmt PDUs regardl ess of the MAC | ayer reset. Upon
reception of the PDU status report for each AMR Lc

i nstance associated with the HS DSCH, the RLC
instances in the RNC process the status reports (step
28) to determne | ost PDUs and generate PDU

r qoossism sRiLGnmroeasing of PPATsystiledcinswenalesing dedfefs iefore the

del i ver. t.epn..30).. To achi eve ality.,of servj
PR ARy i PaR SRR pltrige oot i omplote
Otednsatidsionrstatus BtheiRNG. dif PPhat eisss reygrisa@Oddierdted troist, (.e.
b nd t.hat, t eed far the MAC | ayer t
" ettt R oo b R 1ol BAC R ety ek sy ieed 67 RLC
I @Rsthhces), fjtﬁidiﬂﬂl@ﬁlagﬂ)e &chhealymﬁmiamd aem:.,bah:g rem®ived, and as
conmon. i ndi cat i an be si.gnaled,to the t
SR BERSeReRE RRE Pt BsmisEOn: maR ho 5%%@?‘3&553 e RNG, o
PR0b3F] at US TheRGé sevéfd whipktodinkire thie all FBUsdiave baniprocessed
ol s fERe® grat Ene B BLG R p SRR S 2 b Maptrebithatus
[F)iEoﬁ \l;ﬂ\lhﬂ_asluaceﬁﬁﬁh ny‘d&scewaa mh s.t MQameg\&?GSa?&tﬁmﬂsd_ P& in-
ile the ta th is swit . rom qne ragdi ;
| SRRISEEP SR AR ToaR RN, dus S B LHREAIE im0t PDU”
alih @i fee R RestleRng Guak. t he present invention,
shown_.in Figures nd 4, data t 1 SSI ONS_are.
AT U ook Aremnd igrativer fhe be T B Foca ) i e
t Rk a kfstHl indidatd) Theeshe keoridfiHe aka s 6feBERLOPDIUs rédeived
occurrence of a subsequent event. It should be noted

t Aathe HE- st eps shown in Figures 3 and 4 which have
t fogpe el ARArd HIERRAISveR Bhd REC $hieREnsStaa® MAC Hhygh frhen

2 are'identical. Accordingly, the descripti
t RO havehsempracessed, and fp Ehe BRI PO ?’PSJS: the MAC

Filgpt 8sne3adld PHU slR04Akubst 36 S E TRAHL MR B uablersttad that

present 1 nvention conprises a nethod 40 for

d éhezeraire) hweerove vea teccosdinpipreessingbetwesm the YA ayer and

Tl A 'Q%{%ﬁ] . HobRWiang, leeh&%@ibn of th
CCi):E%I Fomﬁ%n iIS's ognxr%(n Fi gure t%?%%ié‘%&t%hgghRNC norHe

r Vg siabesmedsagmeed for a MAC | ayer reset (step 12)

a e No . (£ -

e

( mimm m}mrm(_stelpaas) sthich ibdicatep adlomeressiullidy aweecgfuﬂy
ep. Wi Vel -

e AT S e AR RS AR ERRTGEHARR L D Tfotance

3Nappéh o BBIHSECE. AR statushopatt esayt eegeBBlated evon theugh

a.r t of .the reset i It

el Iiy St frpratenp BEMAUIERR S thAGet s istgB e U

Cahén atibAgRously GemBUtist BDUsstabpareporit foit barh AMoBBEdustance

(ste,%%dr ' t?—fs LSS{ ,Ng, P are retransmtted to

t ﬁ’@s‘%l? %‘F@E%é% : %éﬁiﬂ%}‘? % ates transmission in

t Heoqgw celph thyRBIC) askiming thdtahe AVERLO and MA O shiifdlge not

tr na ﬁ]ég&‘] l[_#b{:jt?ctp{ WWS fdlug- % 'tht;l_- ?\&8 Ngyérhreeget, the RNC
continues to transmit PDUs regardless qf the MAC layer reset. qun reception
of the PDU status report for each AM RLC instance associated w_;vith the HS-

-8-



(step 38) at the point where transm ssions were
previously stopped at step 17. Note it is also
possi bl e that steps 36 and 38 are perforned

simul taneously. [0045] Referring to Figure 4, a third
enbodi nent of a nethod 50 in accordance with the
present invention is shown. This nethod 50 is simlar
~to the nmethod 40 shown in Figure 3. However, instead

of restarting the downlink HSDSCH transni ssions to

t RSWE the RL&Sivetances in thecR NG mavopss e statppirraris (Glep 28) to

%B?e ﬁﬁ@ﬁlﬁem o?élgh PYPD e trh MiiSsichs o508 QSleraire

present |nvent| on restarts

t maqsmf@sdebnwdpm 3McTo edee‘pt qugditynof gervige @fﬁqmreaq&nas, the

P%gg?é%égéé}ﬁqn? %g&%g@y g‘lﬁ%rrent of "t he &

t fegdport Tivduanld ba wndsTopd that he need forthedAE layer roset is
i P AL S, g
s lrgqlai‘elnmgt,m'momd uommo*ﬁhedncmcep taobe $ignalpd tRpie BE t%nmvoke
C9BlH GIRHA Gy BERSL ARG i1 PRSI LBeli8 R ort 198 wi

trirg g exa e trigger
c ahgr paﬁ:rmesadpfumtmmm ﬂmtse@ewmd@fmbdde i n-sync"

o pat

e

d&pbﬁmts the RN Grtotleep ing w pILCne

| f

TR T A —

i sembeﬂ;meatb bh thé) prENG cinslerdiom, tsheimnba Emesﬁ and 4, data
ARFLh RS b S G BHETRLR 6 89 ot i

¢ eﬁuliflmalhd red &fr MAE lﬂfdﬁrasei:mﬂ:ﬂltbemootﬁrreﬁne of icsuBEQuent event.

T { I

SR ARTTA ponalfa e the BT SiFm3h P a AR ve the samo
- geient BAmByrstal €hd: iatEp@ﬂdwﬁﬁﬂ&?‘lglﬁe £hee lﬂgﬂncammotdmﬁy, the
message |s ecei ve t . can be, u as
t ﬂpwgﬁwnp ageyste T AUCRAM T PR %g‘zﬁ”éeﬂ?ﬁaw“‘
?Ih [bd& 2 ent Agsgaﬁh%ni&aimf 2k @ft@fﬂﬁ@gesbﬁﬁmaml ; cﬁmhﬁmkﬂﬁs@d’tdmgthod

e and any o e e selecte re
b0 tfpredeterapining tSt%’é‘StOE i’l}r{%ae@m@lﬁn%&aqﬂa@ﬁ ﬁeﬂ'wm
t B1RFARSMg 4 MM alyBPresfidnlitiond 8hd is shbfn mFlg'ure 3. After the
aforenentloned t hr ee exaggles are intended t

" BRNG wreeenies Fha sl fo ot (iep PO gaN Hhealed} sud UE

g fﬂbhgb@f(sﬁegg 14 | Gen6), HHoCRNO Riaits | 410 owntink HS-DSCH

receive NC restarts T-TR-DSCH transm ssi ons
( $rampmissions (step 17). Note that step 17 may occur in advance of step 1dor16
without any adverse consequences. The RNC subsequently receives the PDU
status report (step 32). The PDU status report indicates the PDUs lost as a
result of the MAC reset and pdﬁentia]ly additional PDUs lost in the source Node
B the casge of an HS-DSCH cell change. The PDU status report is then processed
(step 34) and the missing PDUs are retransmitted to the UE (step 36). The RNC
initiates transmission in the new cell by scheduling transmission of lost PDUs

that require retransmission first. The RNC then resumes PDU transmissions

9.



CLAI MVE: 1. A Universal Terrestrial Radio
Access Network (UTRAN) user equipnent (UE), the UE
conpri si ng: a processing device configured to
receive a radi o resource control (RRC) nessage
associated wwth a high speed downlink shared channe
(HS-DSCH) inter-Node B cell change, when the radio
resource control (RRE) message has an identifier

|n t hat i um acci = s contro

(e B i e pnahdTE Qe e e BRI aVped B Sip 17.
f Nétsdheﬁs aasd @ﬁéﬁmhggstfbpé $®4nd wﬂreqfeﬁbi_‘méd'@mﬁﬂw_ﬁénﬁnb
0 e reo eang er, . ocessi n VI Ce 4
ologBE c ok Higeinig o Bl SEERDEHR £F 81 SoR50 in
eB&doi‘dén@ﬁﬁﬁﬁldﬁeédﬁ@ﬂﬂ@n@&gﬂsﬁﬁmf'ﬂhenﬁﬂﬁﬂﬁbm&mﬂmtothe
report; wherein_said each status ort q%??? NYs.
miedlodA0&HeTR i Blegre 3aHawenerastey %SWH}% Wﬁ‘@‘ﬁi
gg\emp'Th n&uﬁgﬁ:E ?ﬁbﬁﬁgl t]&%ﬁ ﬁse%lﬂié 16éeibtlof a PORDdthtus report

e or ClalLm erein e Ness e

t AkstPRIBARS @P@pmﬁ%ﬁueeaiin%w@ﬁh %&M@%@ gﬁ’&é’mm
I §%@htiord REstRRe thﬂ&l&ﬁvufo@l fleusdogipt toh e Npigehs, bt ARRe-

processes prior t he proces deV|Qe generatin
P Heuried et deiep 19) In & frelzoramiile, 0 Greer GHaR pripHie the

W&k Blishniel€ofithe GARLH0BEEHE ANl P UERANUEhiGE ta@wbhlﬂ%ls Gndutsood

an air interface. 4. The UE

f »
whe tlgen of el i the art gﬁﬁ@amp%sllefiM% KN &%@1 éhrdnm@rget

Node B signaling procedure. The reception in the RNC of a confirmation
generated by the Node B is used as the trigger.
[0046] In a second example, the triéger may comprise reception or detection
of the “in-sync” indication. Upon establishment of dedicated resources in the
target Node B, an “in-sync” indication may be determined in the Node B when
the assigned physical channels are determined to be available for-tran‘smisgion in
the Node B. Indication of this event is relayed to the RNC and can then be used
as a trigger |
[0047] In a third example, the trigger may comprise completion of the RRC
procedure, (Le., confirmation of the RNC reception of the UE RRC message). The
RRC message signaled 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
BNC it can be used as a trigger.
[0048] 1t 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 the user o ad: as the trigger in accordance with the present invention.
' Accordingly, the aforementioned three examples are intended to be instructive
rather than restrictive. Regardiess of the form of the trigger, after the trigger is
received the RNC restarts HS-DSCH transmissions (step 21).

* * *
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generated by the MAC hs H ARQ processes. 5.
The UE of claim 1l wherein the processing device prior
to status report generation, generates an end of
packet data unit indication for each reordering
gueue. 6. The UE of claim1 wherein for a
| ast packet data unit for each reordering queue, the
processing device produces a special indication prior
to the generation of the status report. 7.
"The UE of claim1l wherein when the MAC-hs confirnmns
that all the packet data units have been processed,
CLAIM$ MAC-hs sends a packet data unit status report to
a radio link control (RLC) |ayer. 8. A

lLJJg[ie\r/er é‘uab'ﬁg%% esét A ﬁelul %pgcla %Ec Y gl\lli?k@'?l%gm( L%Lrgg?npment (UE),

the UEr@ApEShyg devi ce confl gured to receive a radio

resource. control sociated w th

< oo BRI YR e, R NS BBctely s P J o essane
assoa@bd with artgh speed dowplinkedhiatat Gaoes :{H&@&Ql-blmténlgtdes@eeld change,
when(%Qéélé)regog%' rrﬁecs.%ta & ha§ L o ?d't[ﬁg tfat a medium

resource contr ssa as an |
accegsrﬁg:inggthlgﬂbsqeﬁcé{m @SM@ kg reset.iibe grgcqrsgglgtdevace flushes a reordering

buffer, and after the flushing of the reordering buffer, the processing device has each

acknowledge mode (AM) radio link control (RLC) entity mapped to the HS-DSCH generate a

status report; wherein said eéch status report indicates any missing AM protocol data units; and
a transmitting device configured to transmit each status reﬁort.

2. The UE of claim 1 wherein when the RRC message has the identifier indicating
that the MAC-hs is to be reset the processing device flushes the MAC-hs H-ARGQ prooesses

prior to the prccess:ng device generating the status report.

3. The UE of claim 1 wherein the UE configured to receive data blocks over an air
inferface.

4. The UE of claim 1 wherein the UE configured to transmit ACKs and NAKs
generated by the MAC-hs H-ARQ processes.

5. The UE of claim 1 wherein the processing device prior to status report
generation, generates an end of packet data unit indication for each reordering queue.

6. The UE of claim 1 wherein for a last packet data unit for each reordering queue,

the processing device produces a special indication prior to the generation of the status report.
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a reordering buffer configured to be flushed when the
MAC-hs is reset; and each of a plurality of
acknow edge node (AM radio .link control (RLC
entities mapped to the HS-DSCH are configured to
generate a status report when the MACG-hs is reset and
after the reordering buffer is flushed, wherein said
each status report. i ndi-cates any m ssing AM protoco
data units; and and a transm tting device configured
to transmt each-status report. aThe UE of claim38

conpri si ng H ARC) grocesses whi ch are flushed when
t e RREh %fg%a"ﬁa wherain; vhemt the MAC-hh aerdiEms Hgt ehihe packet data

unr&sthgﬁe e H’%cés§ed hdMACEES ends a Craoketfb@ta dritestdde: Ribok tdh Madio link

STEInt e UE is configured to receive data bl ocks
CO”WE HAYSdi r interface. 11. The LIE of claims8
conprising H ARC) processes configured to generate

Ag<s a UnzHKgaK rr%stg%}q?\%g{%xsﬁxy&ss &f(' glflf?ﬁﬁ)ehger equment {(UE),

transm s an over e ai ¢
* the UEZonipheing)E of cl ai m 8 wherein the processing deV| ce

pra' Bfoci&:r@t Gvigs Jo%ﬁ’@fréd %%ﬁb'&%dl&%&@ﬁ% ednfdl (RRE) message

data unit 1 ndication for_each reordering

, assoca@;@@ylth a high speed downlinkyib2(gd chenngl SRR BtssiNede grcegchange
| a&Shediaf leetesd abrral Righ sb@éd @aah hEeRhilfidd 9 radie Hﬁaff ma the radio
oo SR e B S S R D A 2R Bl Pt
a reordering buffer configured 1o be flushed when the MAC-hs is reset; and
each of a plurality of acknowledge mode (AM) radic Iin_k control {RLC) entifies rﬁapped fo
the HS—DSCH are configured to generate a status report when the MAC-hs is reset and after the
reordering buffer is flushed, wherein said each status report indicates any missing AM protocol
data units; and - 7
and a fransmitting device bonﬁgured to transmit each status report.

9. The UE of claim 8 comprising H-ARQ processes which are flushed when the
RRC message has the identifier indicating that the MAC-hs is to be reset. '

10. The UE of claim 8 wherein the UE is configured fo receive data blocks over an air
interface. -

1. The UE of claim 8 comprising H-ARQ processes configured to generate ACKs
and NAKs; wherein the UE is configured to transmit the ACKs and NAKs over the air interface.

12. The UE of claim 8 wherein the processing device prior to status report

generation, generates an end of packet data unit indication for each reordeﬁng quaue.

12



14. The UE of claim8 wherein when the MAC ha
confirnms that all the packet data units have been
processed, the MAC-ha sends a packet data unit status
report to a radio link control (RLC) |ayer.

15. A nmethod for use by a Universal Terrestrial Radio
Access Network (UTRAN) user equi pnent (UE), the

nmet hod conprising: - receiving a radi o resource
control (RRC) nessage associated with a high speed
downl i nk shared channel (HS-DSCH) inter-Node B cell

change; n.the radio re ce contro
midsaghhils OSH'aI"aéﬁffhiefei"?s "B IRS B Ptrf%“i' Hat 56%%?"%{&?9“9 queue,

the praE&RRE deadd protuddisghspepigiantidaCeia o the geserbiionrot thetsiatds report.
reordering buffer is flushed; after the
flushing of the reordering buffer, each acknow edge
node (nm UE ad ictithi hikhzreintwheh titeRMBC-entdnfifmantphaltthe packet data

units Eg\%h G %{eaﬁfiﬂé- Shad ¥9ab@P a5tk unWek & :’ép&f"‘ioda radio link

tus report | cates any m ssing AM pr ot ocol
contred #R1L) dﬁ'ﬂefs transmi tt ing each status report.
16. The rret hod of claim 15 conprising when the RRC

98 o RPN R e 868 Mo (TR user

equlpfdeuabeﬂ thee inethodi Gorhjdsinar ocessi ng devi ce generating the

%8 gr§ prQ&B resource ¢ nft}o7 %ﬁﬂaﬁks 5a éj aggoc?éltgd I;K}iti]r a high speed

I ng receilving I' an
downﬁnktSBalfeei@hannel (HS—DSCMBInteT-hbdﬁEtCHHJdTa@Ge claim 15

t
Cﬁ@@lf\/}&% E&J Fﬁ?s%ﬁme &dn'ﬂ'gl @@@) Fﬁ@&aﬁwﬂ%s gﬁlnﬁiéﬁﬁﬁgnd rﬁ)éahnfg that a

medisy a*mﬁq@n&refr%@h %RGI?Q WACHE b e wplsa F%’b‘ﬂﬂ"f‘g oufe i3 s
gaf&r Ak fRiBhing O 8hd trkdigering buifer, each acknowledge mode (AM) radio link

control (RLC) entity mapped to the HS-DSCH generates a status report, wherein said each
status report indicates any missing AM protocol data units;
transmitting each status report.

16. The method of claim 15 comprising when the RRC rﬁessage has the identifier
indicating that the MAC-hs is fo be reset, the MAC-hs H-ARQ processes are flushed prior to the

processing device generating the status report.
17.  The method of claim 15 comprising receiving data blocks over an air interface.

18.  The method of claim 15 comprising transmitting ACKs and NAKs generated by
the MAC-hs H-ARQ processes.

19.  The method of claim 15 comprising prior to status report generation, generating

an end of packet data unit indication for each reordering queue.
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an end of packet data unit indication for each
reordering queue. 20. The nethod of claim 15
wherein for a | ast packet data unit for each
reordering queue, producing a special indication
prior to the generation of the status report,

21. The nethod of claim15 wherein when the MAC hs
confirms that all the packet data units have been
processed, the MAC-hs sends a packet data unit status
report to a radio link control (RLC) |ayer.  SYSTEM

F L O NGRS AR P B Al PROM R Ay soch reordering

queud \Bddiaing arspidia indicatiodpiiNG the gerdleioe of thaistatessspah
| atency and potentially prevent |oss of PDUs upon a
MAC | ayer reset. UE generation of the status PDU is
c@ipl edhevmethotireé cNC 16 axherein when the THMAC-RaCodfume that ¢f the packet
data Hﬂﬁéﬁﬁgé‘ bt BrodesVBE thée Rlc- i etingdhipbket bah! AWshELst BBort to a radio
.- MAC | ayer. reset all PDUs stored in the UE MAC | ayer
- link cprgrg) ) yebuffers are flushed to RLC entities and
then processed by RLC entities prior to the
generation of a PDU status report. The PDU status
report provides to the RNC the status of al
successfully received PDUs. Upon reception of a PDU
- status report in the RNC, mssing PDUs are realized
and retransmtted to the UE. Figure 2
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SYSTEM FOR EFFICIENT RECOVERY OF NODE-B
BUFFERED DATA FOLLOWING MAC LAYER RESET

Abstract

A method and system for the UE and RNC to reduce transmission latency and
pbtentially prevent loss of PDUs upon a MAC layer reset. UE generation of the
status PDU is COupied with the MAC layer reset. The RNC generates a message
with a MAC reset indication. Following the MAC layer reset all PDUs stored in
the UE MAC layer reordering buffers are flushed to RLC entmes and then
processed by RLC entities prior to the generatlon of a PDU status report. The
PDU status report provides to the RNC the status of all successfully received
PDUs. Upon reception of a PDU status report in the RNC, missing PDUs are
realized and retransmitted to the UE.

Figure 2
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