[ 0001] SYSTEM FOR EFFI Cl ENT RECOVERY OF NCDE- B
BUFFERED DATA FOLLOW NG MAC LAYER RESET [0002] FIELD
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
pai r of Layer 2 automatic repeat request (ARQ peer
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l (?, bu%'}s r and ' (():ﬂtl,dule), data transmissions to the UE. However, for the high
speed channels of 3G cellular systems, data is distributed by the Node B. One of
these high speed channels, for example, is the High Speed Downlink Shared
Channel (HS-DSCH). Since data is distributed by the Node B, it is necessary 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 the
intermediate point (Node B). It is necessary for the UR to detect the data loss
and request retransmission, such as with a Status PDU, of lost PDUs from the
RNC. If the generation of the Status PDU is delayed, as a consequence, the
latency of data retransmission may be large and may not satisfy QoS

requirements,




RNC. If the generation of the Status PDU is del ayed,

as a consequence, the |latency of data retransm ssion
may be | arge and may not satisfy QS requirenments. -1
[0007] This problemis aggravated in the HS-DSCH case
since there are several Node Be associated with each
RNC and there is a nmuch higher likelihood that a
nobile UE wil'l require a Node B change than a change

of RNC as a result of UE cell handovers. [0008] The
HIOPRAH Ut | Thiyoblamds meeravateddn ihe HS IR casesincaithere sie

Of sovEl Nodd 8k éé%é&dt@@%tﬁ'éﬁﬁ@tﬁ@ ah® E‘He?é‘ﬁ% phi® h1gher likelihood
possi bil ity of successful_ del.iver dat a. servin

emobile VEsrillmegrives NpdeP ehemg aﬁa@h@@gecqﬁ Bﬁ{fy‘ea&qu@s t

CedfUR aSPRGaRt&EE W th the UTRAN access point that is
performng transm ssion and__reception of the serving

HIIOBRRH r adkhs H-PRCHwizos AMG tp eusblodush-geserl eamapegsion of
'Sda}tﬁ‘éﬁéﬁﬂh%ﬁ“ Qmsﬁl\éfeqs@mé o&%mwmssﬁ@amaewmm

and | rove ysSi ca capaC|t is realized in an
al Beperaing HS’rDSCIE@@@g:PamﬁeWeWém AdJE yhss stooghasee \the gell

col 59&%;!6& ith &Q%ﬁﬁﬁ\! abilad Eﬂ&h@fhawgg r%rﬁﬁaﬁé/ eranH§f1Q$gh'd

e 1Is anges etween two ce

t rregeendion obihe eexvingdi- RSGH nafio linderd hnegtwing HARSCH cell change
UE Ef:1an eshlg1 ‘ﬁ%gwea? \I\%g ‘g’tkl h'lgir{) gﬁg&gg%fm M‘%E\Rnh?ﬁcal
di Cfapémbms reddided fPean alberaatelcﬁller -Node B cell change t he
cof o} he i 48 BRI BB, Sin Intra
s eNgdaBsengnpBS-DIEH celb thamge is vehemdhé UE chmets hetg&@en kiweleells
it P T r R Tas e NERP, Kb Beahificlispron
endellichasgegn aihsn ahesHEwhmms rbatvkmn tir&hfllsi that dye assedldted with
erafeteny Kbl BT Rbal el frited RN Bt hving
| fTHS @ aclk QP@IQB wmslkaddthréwbumg Ndde B and the Node B after the
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[0010] There are peer Radio Link Control (RLC) entities in both the RNC
and the UE. The sending RLC entity signals a sequence numbef (SN) in the
PDU header, which is used by the receiving RLC entity to ensure that no PDUs
are missed in the transmiss.ion. If there are PDUs missed during the
transmission, realized by out-of-sequence delivery of PDUs, the receiving RLC
entity sends a status report PDU to inform the sending RLC entity that certain
PDUs are missing. The status report PDU describes the status of the successful
and/or unsuccessful data transmissions. It identi.ﬁeé 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] Tt is also possible for the sending RLC entity to poll for a status
report PDU from the receiving RLC entity. The polling function proﬁdes a
mechanism for thé sending RLC entity to request the status of PDU
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transm ssion, realized by out-of-sequence delivery of
PDUs, the receiving RLC entity sends a status report
PDU to informthe sending RLC entity that certain
PDUs are mi ssing. The status report PDU describes the
status of the successful and/or unsuccessful data
transm ssions. It identifies the SNs of the PDUs that
are mssed or received. If a PDU is missed, the
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RNC can start transmitting in the target cell and the out-of-sequence delivery
realized by the UR 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 URE.
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 UE recognizés 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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Node B. [0013] There are currently two ways that prior
art systens handle the recovery of data buffered at
the source Node B. Followi ng the HS-DSCH cell change:
1) the RNC can explicitly poll for a status PDU from
the UE; or 2) the RNC can start transmitting in the
target cell and the out-of-sequence delivery realized
by t he UE'vviII generate the status PDU. [0014] In the
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Supesssfnglonthe reoewmg suie (Piue-P5ur). Each processor pair, (for example

P1lgp and Plug), repeatedly and sequentially attempt transmission of a data block
until the transmission is successful, to ensure that each block of data is received
without an error. For each data block, the time required to achieve successful H-
ARQ transmission varies. Since several data blocks are processed in parallel, it is
possible that the sequence of transmission is not maintained. Therefore,_ once a
data block is received successfully by the receiving H-ARQ processor, the data
block is forwarded 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.

[0018] During Inter-Node B or Intra-Node B handovers, the RRC messages
often carry a MAC layer reset indicator to the UE. Upon receiving a MAC layer

‘reset indicator_, the UE performs a sequence of functions including, but not
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retransmtted. Ot herwise the effective data

transm ssion rate is reduced, thereby effecting

qual ity of service. Since nenory is very expensive,
this is an undesirable design constraint. [0017]

Anot her probl em encountered wth handover is the data
that is buffered within the UEE Wthin the MAC | ayer,
there are typically a nunber of H ARQ processors that
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message with a MAC reset indication. Following the MAC layer reset due to

reception of a MAG layer reset request, all PDUs stored in the UE MAC layer

- reordering buffers 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
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
RNC, missing PDUs are realized and retransmitted to the UE,

[0023] BRIEF DESCRIPTION OF THE DRAWING(S)
[0024] Figure 1 is a block diagram of a prior art H-ARQ process.




handovers (and sonme Intra Node B handovers), it is
necessary to reset the MAC- he layer in the UE such
that all H ARQ processes and all the reordering
buffers are reset for data reception froma new
MAC-hs entity of the target Node B. [0019] After a
serving HS-DSCH cell change, the correct status of
successf ul or unsuccessful recei ved PDUs cannot be
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I BkEAbMeRsThrsuehblY, status report in the RNC m ssing
PDUs are realized and retransmtted to the UE. [002
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pPB é@wwomfzgd}n@jgﬂc@th minimal delay following a MAC layer reset
condition is shown. The procedure commences with the RNC recognizing the

need to reset the UE MAC layer (step 12).

[0031] 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 rerouted 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 with no adverse

consequences.




with the present invention for efficient recovery of

UE buffered data followng an HS-DSCH cell change.

[0026] Figure 3 is a flow diagramof a first _
alternative nethod 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
‘a second alternative nethod whereby the RNC waits for
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N oiﬁ%égﬁt AlnfR]'_!CS instance is called Acknowledged Mode (AM)} if ARQ is used
to ensure correct transmission between the peer RLC instances. 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 a 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 other tasks, 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).
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al so possible to invoke step 16 in advance of step 14
Wi th no adverse consequences. -6 [0032] Those of
skill in the art would realize that there are many
causes for a MAC | ayer reset other than the HS- DSCH
cell change, where the nethod 10 for the RNC to
determ ne PDU transm ssion status foll ow ng MAC reset
applies. For exanple, a MAC | ayer reset may be
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the RLC to ensure all PDUs are processed by the RLC before generation of the
PDU status message.

[0040] After receiving and processing the PDUSs, the AM RLC generates a
PDU status report (step 26) which indicates all successfully or unsuccessfully
recéived 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
- no PDUs were forwarded from the MAC layer for that AM RLC instance. The UE
then autonomously sends the PDU status report for each AM RLC ingtance
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 transmitting PDUs due to the MAC layer reset, the RNC
continues to transmit PDUs regardless of the MAC layer reset. Upon reception
of the PDU status report for each AM RLC instance associated with the HS-

. -8-




[0035] The RRC nessage along with the MAC | ayer reset
indicator is received and processed by the RRC in the
UE (step 18). The UE RRC checks whether a MAC | ayer
reset indicator is set and, if so, the RRC inforns the
MAC | ayer of the MAC | ayer reset request (step 20).
Upon reception of the MAC | ayer reset request, the
NAC | ayer resets and in addition to ot her tasks,

e o R R L AR P

f | detbrfinPAsEPDU aha gme@mmmahymisbﬁn&@waﬁameasm

DS 24) . bef or nerati on of
C BiGeeohD ghlrtory i B0 o athipvy avhlfty S i copn Sendup e
Of r&ﬂﬂ%mﬁsﬁﬂn? &ﬂiyg;ﬁké ﬁl@b@@h&:ert@eb&frf‘éﬂt $rade iR nlfr6cessing.
geperation a st.at us .repo S. neces to .
3194319 Fhewd B odgrspod tha it ftth srehfordhe MAS Lavge repe is
t h&mﬁh&a w'ilfh #RPWesd 88 Héncr#ie A PISUERns At BidliR86h ¥f either
E?r

(i.e.., before all P buffered in eordergﬁg
quERTNETemPRS, GF BRIRS eorpmpy Indicatinp.ceanibg sisnsledstp the Hiptod
MaotAehd MR 1afsirkiet 2Rl b&alrSEbrAT tmeeltms E&HRSN. \rﬁéiUE will
and as a result unnecessary PDU retransm ssi ons may
beﬂﬁ@ﬁﬁﬂﬁﬂéﬁmﬁthﬁGmﬂW§es?@@%?] esmdee are several
WapR4810 enseHiefitd @hb@&heﬁ%héﬁ%&nbﬁﬁ@ﬂﬂi&%ﬁ@ﬁn umigure 2
the RLC so_that .the AMRLC entities will be able t
obParrHtsthe RNG e keep wangmittingsp the VE sihilethe dafpppih is switched
I efBinViRe rEQH%nkFﬂoraﬁiothérh ‘i—IcM‘é@eﬂ &Y Sécot RMBRLSED tRl8\ S tdrRative
sequence from each reordering queue and_then generates
anembefimentsppi the prefephdnvsatien shosan in dyswes| fHgudubudate
[ OB3BdmisBods %%qm%dadﬁoﬁr:ﬂﬁﬂs YWsCH Ba1 biddie BPY i Qa8 that

reordering queue has a special indicator. These are

r epsaitdn e nepdfor MAGlayex reﬁq’&emRL@e pEUEroneyefiaFabReaRent eYRRL.

UE.
L i Sk L e

{ oblemaRhRbRS pf Shectensshowh iFig el e enticRinAcsordingly, the
description of those steps will not be repeated when referring to Figures 3 and 4.
[0044] A second embodiment of the present invention comprises a method
40 for determining the status of PDU transmissione to the UE with minimal
delay following a MAC layer reset condition and is shown in Figure 8. After the
RNC recognizes the need for a MAC layer reset (step 12) and the Node B and UE
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 140r 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
result of the MAC reset and petentia]ly 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 (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




| ayer generates a PDU status request to the RLC. It
shoul d be understood that there are nunmerous ways to
coordi nate processing between the MAC | ayer and the
RLC to ensure all PDUs are processed by the RLC before
generation of the PDU status nessage. [0040] After
recei ving and processing the PDUs, the AM RLC
generates a PDU status report (step 26) which

i ndj ¢ s .all s ssfully. or.un full I j
et R B ot SRR bt pSbnd YSHBFEARLM, dordt SR SIREAT.
RLotie isits a150 @ossitp Hext stapsidhandi3s PEGHriodmPDEInsilneggusly.
r may ener at.ed _eyen- {hou no P .
fgﬁ%ﬁ ded g{ég%gf‘ﬁgoa&&“feay& ¢ o‘? e%é’%ﬂt%{% :ﬁ'ﬁei ek
Thazcddande béth the possentidséntion dystewhh®hisbhsthadiQis simdlaoidthe
for each AM RLC.i.nst an assocj at,e jth the -
1t oefRE AR O e oo okt okt P R iR -
RLOS@H draéniseivink to g@ UE Iﬁﬁﬁonsé mftlhé Teeeipt f aSDIP status report
trgnsm ttii PDUs_.due tq t er reset,.t RNC
TR i Dot i e S pho it S b it e st
reﬁﬁéxﬁaﬂpﬁgtmﬁﬁhhﬁﬁsioﬁé upbe tl?@Ued ecipit d;]fSa ll:B&ﬁgglété” fop ng pre-
ea I t an sogl ate th the -
C e lopindd Sonh B8 18, Tne B oEimia. the tHigeet Tpy, omprive the
{3 eeibliShihshtRP thtrardsport dBd bl TETHAMS whidhls: vandl @anﬂé?tclced
retr ssji.ons as necessary, to re uccessf ul ..
dBPLsJ’. ‘ahe%eyoaf(nfiﬂmebu thy arbirig W@l@@ecﬁ%ﬁ? W@W@e@ei% Target
I ENbtie’ BNBEMding! PRcedub. THS FeRHIIGN $n RBY 1%‘8% g?af e@xﬁiﬁmtﬁl en
over current nsi Ssi on processi ng. t
sh@&?@t%ébyuﬁ%ﬂ&@ﬁaﬁ by ?S{iﬁé“ﬁ%féd for the MAC | ayer
repeds)i S GAERBnEELAMEINEhd @R EerBaydRRRERE focdptidildr detection
status report. |ndi catHj on of _ ei ther égdciw r[frrent, or th
sotfehe oRrgRC ndication.o Hpor gfablisharent of defieated prsoyyees | toe

| NiekR NoRO BN ah -G indicBLiok B2 be ABErABRA A khONo@d Bivien
PDU status report. The UE wi'll then performeach . , .
f uiherpgnediphysiealchamnalvae delspringd tp bepyailahle fopirangmisden in

: g“ﬁﬁ%ﬁsﬁt 1R8ici s RS SPnth MBI BNR RING Qi cdr thEh BoSd
as a trigger _
[0047] In a third example, the trigger may comprise completion of the RRC
procedure, (i.e., 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
RNC it can be used as a trigger.
[0048] Tt 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 to act as the trigger in accordance with the present invention.

" Accordingly, the aforementioned three examples are intended to be instructive
rather than restrictive. Regardless of the form of the trigger, after the trigger is
received the RNC restarts HS-DSCH transmissions (step 21).

® * *
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permts the RNC to keep transmtting to the UE while
the data path is switched fromone radio link to
anot her. However, in accordance with two alternative
enbodi nents of the present invention, shown in Figures
3 and 4, data transm ssions are halted upon an
HS- DSCH cel |l change or other events that result in
the need for MAC | ayer reset until the occurrence of a
subsequent event. It should be noted that the steps
CIshbMIS t n Figures 3 and 4 which have the sanme el enent
nunbers as the steps shown in Figure 2 are identical.
Accordingly, the description of those steps will not
be repeated when referring to Figures 3 and 4. [0044]

A seco nbodi,ment  of . resent i nvention es

o i roqURRGTR TheSirial RaBicr Rituess ERy o TRRANG Bser

transm ssions to the UE with mninmal delay follow ng.
equiprmot (bYey theddBicopamiing:on and is shown in Figure 3.

After the RNC recognizes the need for a MAC | ayer

r es@prdcessing Heyicerdnfiparddodaebeiznd fallio mseurvetdohtreti(RRC)

(steps 14 and 16), the RNC halts all downlink HS-DSCH

3 .i A t . - /
e R WAL £ R bpedEUOy IR HafB Hhafil (FRSDSCHD)

int GO I Panelt e P Bty el Y IR nbidee has

jpdicates the P lost.as a result of, the MA et ..
an ideatifist dndicaling Ui mediin aseess Fottol highipesd MALTs) is
Node B the case of an HS-DSCH cell change. The PDU
to Tse sicses, theppracessinghdgvipe dhsdesd réarderingdufferdand after the
m ssing PDUs are retransmtted to the UE (step 36).
flushivgs BR¢he revriethe ;ﬁuﬁéﬁ,%@fpﬁ?béﬁ@iﬂ déviee haweaeh helyowledge

schedul i ng transm ssion o ost that require

ol (ASRPELASIAR Gt} (R PRy WiEDASBIFE HEBACH goncrt
transm ssions were previously stopped at step 17.
astﬂb,}serq-pprgs al so possible that steps 36 and 38 are
performed sinmultaneously. [0045] Referring to Figure
4, a third enbodi nent of a nethod 50 in accordance
with the present invention is shown. This nmethod 50 is
si #i | arThe WEHeof 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-ARQ processes prior to the processing device

generating the status report.

3. The UE of claims 1 or 2 wherein the UE configured to receive

data blocks over an air interface.

11




nmet hod 40 shown in Figure 3. However, instead of .
restarting the downlink HS- DSCH transm ssions to the
UE in response to the receipt of a PDU status report

at step 32 as shown in Figure 3, the nmethod 50 of this
enbodi nent of the present invention restarts

transm ssions upon the receipt of a "trigger", or a
pre- determ ned event (step 19). In a first exanple,
the trigger may conprise the establishnment of the

t r ars porfheddErfelaiins 1JORANS wiiectin the Ulbodnfigered to transmit

understood by those of skill in the art, is
ACKECA N odhéred é’MﬁCt}%q{IIQRQrP E&%&s Node B
signaling procedure.” The reception in the RNO of a

confirmation generated by the Node B is used as the
tri gger. [0046] In a second exanpl e, the trigger may
ris ptj on or ection j n-sync”
cat 1 DB ARGt GRre e BBt B ces
|n the target Node B, an "in-sync" indication
progessegileneige prior he Stﬂ@@lﬁerwqm gﬂnenah@nagﬁngwéqs ph;ﬂ;n%
channel s are deternm ned to be avail able for

packetdaty ssit andicatiobhforadh Bordergigcpiguen of this event
Is relayed to the RNC and can then be used as a

trigger [0047] In a third exanple, the tri gger rmy
conprise conpletion of the RRC procedure,

e Qs agey heE Ut iR bT B R ARed i swﬁg f‘?ﬁ%}gsulw

n RRC onfl rmti n. messae hat is er at ed
Pack(ﬁEaﬁIE IHHH QFARC g epm%%ﬂe%&@r QETOdk‘)lcesa

received at the RI\IC it can be used as a trigger.
spegiabaslicatiorspoat tb the gemeeatiarhef thetstates seportrany
different signals that are sent between the UE and
the RNC, and any of these may be sel ected as desired
by the user to act as the trigger in accordance with

the preggaiyg ga‘f%ﬁﬁr' Stk of tﬁ%‘iﬁ'&gédlﬁé 3612%1hﬁew erem when the

aforerrent| one ee exarrp es are ende
ard ess

tructd ve ., rather tr|

GRS hAEAT R hafet dita nfth b4 HsgH broeessed; the
re eived the RNC restarts HS-DSCH transm ssions istep

s sends a packet data unit status report to a radio link control (RLC)

layer.

8 A Universal Terrestrial Radio Access Network (UTRAN) user
equipment (UE), the UE comprising:

a processing device configured to receive a radio resource control (RRC)
message associated with a high speed downlink shared channel (HS-DSCH)

inter-Node B cell change;

12




-10 CLAIMS : 1. A Universal Terrestrial Radio Access

Net wor kK (UTRAN) user equi pnent (UE), the UE

conprising: a processing device configured to receive

a radio resource control (RRC) nessage associ ated

with a high speed downlink shared channel (HS-DSCH)

i nter-Node B cell change, when the radio resource

control (RRC) nessage has an identifier indicating

that a nmedi um access control high speed (MAC-hs) is

t 0 ba mexken, adchss gomnd dugin gpebeMMA G-hspbasigured to reset itself
reordering buffer and after the flushing of the

wirgrthermdib Ritolifde cditeol(FREY tht@asle has anhidengfiehindicating
acknow edge node (AM radio’ link control (RLC) entity

@ﬁ){Eﬁ A generate a status report. 2.
ﬂﬂ% ?ﬁ$§|tgl%fq\§%i?ei n when the RRC nessage has the

o b LB, B8 A0 1 B B e

processes prior to the processing device generating
aithe status report. 3. The LIE of clains 1 or 2 wherein

the UE configured to receive data blocks over an air

i nt eathof a plurdline obackiowledgemdde (AN radiohérdeconttdi¢R1LC)

UE configured to transmt ACKs and NAKs generated by
entities éppsd 6 AROIN-DSCHS e confibiedfo Pendfite ANGaflls report

the preceding clainms wherein the processing device

whg e FACHRIN SRR AR TS PLI A0 in g BIBPIERUAR AN of

a uni |ca r ea reor dering queue.
6. The UE of any one of the precedi ng clains wherein
for a last packet data unit for each reordering
queue, the ocessi ng device produces a speci al
i ndd.cat ildre EPEL of claim Becayapeisig b AR Qt processeuwhich are
report.
flushed when the RRC message has the identifier indicating that the MAC-hs

1s to be reset.

10. The UE of claims & or 9 wherein the UE is configured to receive

data blocks over an air interface.

11.  The UE of claims 8, 9 or 10 comprising H-ARQ processes
configured to generate ACKs and NAKs; wherein the UE is configured to

transmit the ACKs and NAKSs over the air interface.

13




7. The UE of any one of the preceding clains wherein
when the MAC-hs confirns that all the packet data
units have been processed, the MAC hs sends a packet
data unit status report to a radio Iink control (RLC)
| ayer. 8. A Universal Terrestrial Radio Access Network
(UTRAN) user equipnent (UE), the UE conprising:. a
processi ng device configured to receive a radio
resource _control (RRC) nessage associated with a high
speed2.dohheililk of gy enccfolriens § s bsdurein theqrosessing
cell change; 12 a nedi um access control high speed
dewieepmRyr tostdtugreprit genemsien, igeaetdtes whendtdiepackei data
resource control (RRC) nessage has an identifier

uhftdhdiidtivg foraichtresrddiaphfudue. t 0 be reset; a
reordering buffer configured to be flushed when the

MAC-hs is reset; and each of a plurality of
acknowl edge node (AM radio link control (RLC

entities dto the HSDSCH are.configured t

genélgat enggﬁgﬂf§né’éH&&SCW@ﬁ f{aﬁblg/l&%ﬁ{ 1m rraegaéf pagket

., after the reordering buffer is flushed. 9. The UE of
data wnikfer eashprecsdedngiques, thopretsssingrdeyiceproduces s perial

when the RRC nessage has the identifier indicating

inditation pretoMaGhesseniesation bftheestetus rkPortThe UE of cl ai ns
8 or 9 wherein the UE is configured to receive data
bl ocks over an air interface. 11. The UE of clains 8,

9 or 10 conprising H ARQ processes configured to
. gengy at ; relg.t UE s caonfigur
Co T antiy U AEARERER QTR B bl Whshinifon BRIGAC s
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) layer.

15. A method for use by a Universal Terrestrial Radio Access
Network (UTRAN) user equipment (UE), the method comprising:

receiving 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 that a medium access control high speed (MAC-hs) is to be reset, a
reordering buffer is flushed; and

after the flushing of the reordering buffer, each acknowledge mode
(AM) radio link control '(RLC) én_tity mapped to the HS-DSCH generates a

status report.
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13 12. The UE of any one of clains 8 to 11 wherein the
processing device prior to status report generation,
generates an end of packet data wunit indication for
each reordering queue. 13. The UE of any one of clains

8 to 12 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. 14. The UE of any one of clainms 8 to 13
wher E.n Tiemetived bACldim 16 cohaprmng dtenathie RRE pwskage has
data units have been processed, the MAC-hs sends a

theaidenti fibrtiadivatingsthat Uhe MROCLhd & o bedidset,i the MACS H-
(RLO) layer. 15. "A nethod for use by a Universal

. .
ARQIASELR5 o TAERTERR: (DThUbcostINE My i honerating the
rﬂg%lo resource control (RRC) nessage associated with a

Stﬁ e?S ed downl i nk shared channel (HS-DSCH)
inter-Node B cell change; when the radio resource
control (RRC) nessage has an identifier indicating
that a nedi um access control high speed (MAC-hs) is to
be rlgsetTheamethodrafarlaings baibf &6 compiisingwedeivangldathtbdocks

the flushing of the reordering buffer, each

ovegknay iatgticeode (AM radio link control (RLC) entity
mapped to the HS-DSCH generates a status report. 14

16. The nethod of claim 15 conprising when the RRC
message has the identifier indicating that the MAC hs

i b t, th _hs H. ARQ .

1l od TS Biethad £ aTHE doe L bron L) OB s Be R fing

status report. 17. The nethod of clains 15 or 16
ACKsnpndl AEsgenemisdoy e AL bsib-ARQ processes.

19.  The method of any one of claims 15 to 18 comprising prior to
status report generation, generating an end of packet data unit indication

for each reordering queue.

20. The method of any one of claims 15 to 19 wherein for a last
packet data unit for each reordering queue, producing a special indication

prior to the generation of the status report.
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over an air interface. 18. The nethod of clains 15, 16
or 17 conprising transmtting ACKs and NAKs gener at ed
by the MAC-hs H ARQ processes. 19. The nethod of any

one of clainms 15 to 18 conprising prior to status
report generation, generating an end of packet data

unit indication for each reordering queue. 20. The

nmet hod of any one of clains 15 to 19 wherein for a

| ast packet data unit for each reordering queue,

pr oddici The ansthedi af anydoxmatafociaims ildr té @G eherein when the
generation of the status report. 15 21. The nethod of

M-I eoRfirfit aha¥Sall Thé padRetvasiLuNiteBet B&en d%%ed, the
confirms that all the packet data units have

MABORESGl | ?ﬁgk@ﬁﬁt%%nitﬁ#?ﬁs RePaifSta (i e ol 2.

layer.
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