[ 0001] SYSTEM FOR EFFI Cl ENT RECOVERY OF NODE- B BUFFERED DATA FOLLOW NG MAC
LAYER RESET [ 0002] FI E& OF | NVENTI ON [ 0003] The present invention relates to
the field of wirel ess comruni cations. More specifically; the present

i nvention relates to efficient recovery of data transm ssion between a
pair of Layer 2 automatic repeat request (ARQ peer entities foll ow ng MAC
| ayer reset of an internedi ate node fromwhere data transm ssions are

di stributed. One such exanple of -.this handover scenario is a system

enpl oyi ng hybrid ARQ (H ARQ and. adaptive nodul ati on and codi ng ( AM&C)

techni ques. H@Ap4] 8 ERPREBRTRHISISA6FNOmaB( 36-) Uni ver sal

Terrestri al MAOTH eral radio network
controllers (ItNCs), each of which is associated wth one or nore Node Bs,
and eacb. Node B is associated with one or nore cells. [0006] The 30 FDI 1
and TDD systi@8] t ypi cal | y usdERD GREVENEON (i bute, (Le., buffer and
schedul e), he] {3 (TRNSHeBSE Ofvoitin! halBl. OB ehaldf GF iixeiohd oh speed

" channel s’ of 36- cel | ul ar ste ais |str|,but the. Node B. One
of these hi GPEHEEN mb oAl thopiesent e anHeR Fighs S ERdBownl i nk | -

- Shar ed Chanp&b nﬁts%&eﬁ&bﬁap&rﬁﬁlﬁyﬁm&yemem B, it is

necessary t ffer La r SSi on &gk di stributing
entity (Nod ﬁﬂdﬁj@?f %ﬂ%ﬁﬂg PR gﬁdﬁges dlfv%ere [%g a potenti al
~ 1 oss. of dat arhhufdfamﬁahsmssnkmmdmuhbw e endhi expmplehf tibiBanflbesr not have an
up-to-date status. of the tr nsm gﬁi Eﬁ;ﬁ*< DUs) since
data is di s?cembm[lgg at (h pol %@éﬁﬁ% t i;lf’osllal necessary
Sr- the UE tmitvﬁmet(AMMJ)dabmqhms and request retransm ssion, such as with
a Status PHU, of lost PHI7s fromthe RNC. If the generation of the Status

PDU is (Inlayed, as a nuse vette, the |atency of data retransm ssion nmay
be Iarge an@0ddy not satisfy QBSCEEROUMBents.
~[0005]) A third generation (3G) Universal Terrestrial Radic Access Network

(UTRAN) comprises several radio network controllers (RNCg), each of which is
associated with one or more Node Bs, and each Node B is associated with one or
more cells. '
{0006] The 3G FDI and TDD systems typically use the RNC to distribute,
(i.e., buffer and schedule), data transmissions o 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 necessaxy 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 Ioss of data buffered in the
distributing entity. The RNC does not have an up-to-dafe status of the
transmissions of Packet Data Units (PDUs) since data is distributed by the
intermediate point (Node B). It is necessary for the UE 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 retramsmission may be large and may not satisfy QoS

requiremente.



[ 0007] This problemis aggravated in the HS-DSCl 1 case since there are
several Node Bs associated with each RNC and there is a nuch hi gher

|l i kel i hood that a nobile TIE will require a Node B change than a change of
RNC as a result of UP) cell handovers. [0008] The 11S-DSCH utilizes AMC to
enabl e hi gh-speed transm ssion of data and utilizes HHARQto increase the
possibility of successful delivery of data. A serving HS-DSCH cell change
is when the UP) has to change the cell associated with the UTRAN access
point that is performng transm ssion and reception of the serving HzZ-PS

OH radio link The serving_ HS-DSCH nmi| chan |.s 1 nvoked en i nprove&
physi cal chdﬂ?@ﬂcondm@@l%ﬁlaéﬂﬁvﬁﬁﬁﬁ%@ﬁgéﬁygpgm%rﬁaFes D.11-fried

~in an alt er ngt&a¥dde Bs hAYAREI RRE BachENG ¥R thiResa MiticlSeEher HYeliiiSadDSCH cel |
Changes. bet bar BABIeEl Tl e aifeleJedBprelfoa e R CARoRBte 6. An

| nt er - Node Bf$HR sclit@ndok&sDSCH cel | change is when the UE changes between
two cells t re assogi Lt h di r ent e Be. ln_an. er- Node B
cel | change,%{) Mdiﬁﬁﬁgﬁsg%e‘%ﬁgsgﬁéﬁﬁﬁ%g%g -ge TTh Sglr?ég%i s call ed
the source Nateal wilided HARKIMincRaad the podsibdlityg ef surcegsiildGiogOMdatl | change i s
call ed the target. > [0 1%!There e 'o!! : knSpirol (RLC)
entities in O%H“Pﬁ anocefﬁt%e S ?ﬁé‘?st@en%n?%"s e _?i_t y signals a
sequence nurdsscigt@Nyith the UERADdodeenpiunt thahisalerprning sunsiyissieardcei vi ng
RISC enti ty LRpBBSN e dithe HO HBRH i Sinl! PRAM-:A, HOBGCEARG AL 0N || |
t here are PDUs"nm'sse (_‘:furl q%{t e transmssi-on, reallzed by ouf-of-sequence
del i very of iPiDuekedihen imaprovediphysiel chanme] copdiienseadiar impreved PRESHS t PDU t o

i nform the sendiings Rufy«a%h b Xitdhae ce@rtain PDUs are missing. The status
report- PDU describes the status of _the S"f—ﬁﬁgﬁﬁfm and/or u ccessful data
g .

transni ssi o8003t | dThere preciaortyees ofgerging F el ehangesy AR g ged or
recei ved: | fgle®lddriis: ME-DSCH cell RAnSSRNHH tIRITGE Slinkdsbettrdeh thedcllansni t a

duplicate of _the mssed PDLJ.to th eiving R SC [Q011llt.is also 3
possi bl e f orthehareaangrted "Eﬂ’éh%f‘ﬁ’%“t&’ée%'p‘é’l‘in 5 °‘§%§e&‘f‘ﬁ%gﬁé%%¢$ PDU from
~the recei vi ngn Rhénge ™ whah thd IFE dehdds Betvied Giré @lls fad wictkSoctntadeithni sm f or
- the sending &e%egt cide s.t ﬁmfn%gt%g-%todé 7 %e]fc at u?th%fNoﬁt%beforethe serving
: HS-DSCH cell change is called the source Node B and the Node B afier the
serving HS-DSCH cell change is called the target Node B.
[0010]  There are peer Radio Link Control (RLC) entities in both the RNC
and the UE. The sending RLC entity signals a sequence number (SN) in the
PDU header, which is used by the receiving RLC entity to ensure that no PDUs
are missed in the trapsmission. 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 o 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 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. '
[00113 Tt is also possible for the sén&ing RLC entity to poll for a status
report PDU from the receiving RLC entity. The polling function provides a
' mochanism for the sending RLC entity to request the status of PDU
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transm ssions. Al though the H ARQ operation renoves sone failed

transm ssions and increases the probability of successful delivery of
data, it is the RLC protocol layer that ultimately ensures successful
delivery. [0012] Due to dynam ¢ changes in propagation conditions, the

HS- DSCH cel | change nust be perforned rapidly to maintain quality of ,
service. During the serving HS-DSCH cell change, it is possible that .the
| . TE stops transm ssion and. reception in the source cell before all -PDUs
currently stored in the source Node B are successfully transmtted. Since

~thé source ‘Node B performs schedul i ng_and buffering of the gﬂgi , and since
the data rat Bengmissionsy y Afthepeh fog 1 | ERGIOR “Hrefey B? when the

UE- per f orns &aﬁé‘aﬁ%h&&aH&nQ&aQﬂh@lﬁblbamh@mcé@ﬁmeaivadyloﬁmﬁtiam' nt er - Node
B'handover) -{Rﬁge S 0 Sllﬁhlﬁlfi% t hat cogg%ggﬁ _ol e amounts of data
‘buffered in P§‘E§"ﬂﬁ’°& Y USSP FE550n for this data | oss -
i's that no ngmhgni smmieltsasanmebhmgémwgah@mmmtmeasBSGHata :
‘buffered at t sour ce

transf er de B. Upon
‘a serving HS® eyt %%W‘ﬂiaﬁ Eﬁ'?jorrra I'on o%ﬁ#gw nuch, .
any, data i SSAreﬁ:rg%BS@HbélbchEb@ nmmmmmmmmwmm buf f er ed

~in the source ’\!‘?ﬁoe [30013&&13{%:-%3? ‘f’%’&&%ﬁﬁgﬁ’ﬁ%%mmae@” or art

syst ens handf&® recovery 0 ere t the source Node B.
Fol | owi ng thm@@e@@@ﬂymsmmwmgmw@aﬁor@wheém@a%u for a

status. PDU T {04 N6r B adf, &hﬁa@t@&tﬁ%@faﬂﬁr}ﬁ%ﬁsmﬂéxmgwmthe target

cell and the out Cf-se uence

Ivery realized b he LI generate

t he. st at us Pib/sep eoiazthﬁ when the UE perfams ghegraing e‘gB \‘ghé'i‘%”‘i y polls

~for a stat US(ﬁ&&ﬂ&%aﬁﬁi@em&eﬁhéﬁov&%ﬂeraﬂhbbssﬁhﬁyﬂﬁy&@ﬂbx@&anneI i s

established in the new cell. The statu 1%EII;DU rehgg@zt I's the nt and is.

recei ved and2peweisesdaia byffarefoinbhe sopgee Jovidy OPreapaR and -

\i,ﬁndﬁ IPtDUEaChaﬂa%gsfi@ttEN% m@%mﬁwsmmwmmmagm er ni naﬁ
iC are_in_need of retransnj ssio n ecend case, ere
‘the RNC j ust buffered &t @Péﬁgﬁﬁyﬂ"?\% ?ﬂqﬁ'ﬁﬁ%g“}% ti\{ﬂg%% ¥ % he source
cal |, the DEss@ERJIH-DSSHélEchatie; (e TI¢0 UaNGAnKahitioaoy hot miehafznyd generat es

a'staus PO ] back o the B S B FRRER St £ 2N | earns

: Node B.
' [0013] There are currently two ways that prior art systems handie the

recovery of data buffered at the souree Node B. Following the HS-DSCH cell
_chsnge: 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 the UE will generate the status PDU.
[0014] In the first case, where the RNC exphicitly polls for a status PDT,

- 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 UR 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.
J0015] In the second ease, where the RNC just starts transmitting PDUs
from where it stopped in the souxce cell, the UE recognizes the out-of-sequence
| delivery of data and generates a status PDU back to the RNC. The RNC
processes the status PDU and leai-ns which PDUs are in need of retransmission.
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~[0016] I n either of these two cases, if data buffered in the source Node B
needs to be recovered, then a status PDU wi ||l be processed, but proper
reception of data retransmtted by the DE will be considerably del ayed.
This is due to del ayed generation of the status PDU by the UE and
reception of the status PDU in the ENC. If tranmission is being perforned
in the MC acknow edged node, data is not. passed to higher |ayers until

i n-sequence delivery of data can be perfornmed. Accordingly, the TIE will
be required to buffer t he out-of-sequence data until the'nissing PDUs can

b tr |'ts..i I f

but requiresDPT e oo of el pees it BB B bR AR, O
“cont i nuous m&m%mvmmmswmmwmm&utpmmwy@mu| |y

et ransii{{egh 2 HELA 28 G Bl FRCLANS QAR fPARIlSD Al LG oo reduced,

t her eby ef £ frse V|ce CHCe IS Very expensi ve,
this is an mmmagabtmm&hgﬂtabmﬁlUmmUﬁ{djﬂI@Mﬁ&ewwﬁ

encount er ed n a%b%gv he UE.
Wthin the I\ﬁléﬁﬁggr %é]rn%g%%%q{e{}% ytdéﬁﬁﬁ%‘er 0 I%ER%ingtri%cessors
t hat perfor rﬂaﬁkﬁﬂ?@tmaewdgsglh@lerlwewhm in-fequprpg dslivery pAfkdaseBbessing is a

scheme conpr 15D ¥ AU i He %%Qm@amememr kfeansmi tting
side (P13-- égn-lcorrespondl ng mul ?I p aral |l el rI%é;)&emﬁocessors on

t he recei vi ﬂ&%%@@l@@%ﬁ@p‘gﬁt paisrnot prly thfe P13 and

- Plus), repea&eﬁ#&ﬂﬁ&ﬂmﬁﬁ%ﬁﬂ}ﬂ@k&qﬁm@é%%@%ﬁ%ﬁ&?@@aﬁeoadad:ata bl ock .
until the transm ssion |s successfulﬂa?%ltgéwure [ hat ach bl k of data is

recei ved wi tivdtgring for onbiguoussgta yecppfio ed to

ac, hi eve SU%MMMMMmmmm@nmmm‘hmma bl ocks
'are processe arallel, it. is,possible that the seguepce. of

- transm ssi orf ! n?fa’?‘ﬁ‘é'ﬂe SRS B YT §EERFLSLISEE P2 | ecei ved
successf ul | yudR¢sitdite deaipaicenstgridt3- ARQ processor, the data block is

-forwardedto eord er 19 | y to the
RLC | ayer . eor dg‘ﬂ’ﬁ% Bﬂ{b “"%emﬁe%i?%ié?‘n@ U%Qf;@d%% igi?'based on
“their transnbrﬁmlﬂaqm]mﬁﬁ W%Mlﬂyer,tmwmgﬂbwb@r@ e RLC

| ayer. [001 ng. Lot ers 3 Qggte ﬁ’%?re e ERG
nmessages of %%%Pry 5°r Wﬁ%ﬁn?ie‘éﬁe@%n I C (fréétﬂgmti% E iUp on
‘recei.ving a Mpkwyﬁmgrleaechemwdpmau@ng mmlmrpBﬂfﬂjﬁﬂﬁlﬁO@wme of

functions i ﬂﬁh‘h srRpdifreaRgf or all -
- configured :ﬁlﬁ%&roce sesod)ih?_ dgﬂaﬁsj I ng” out the r%gl%derl ng bl?]tfers by
di sassenbl | waommmmmﬁ:@ém-wmhﬁmb@wm%w& MAC- d

| ayer PDUs_aid, fialoarinthualy adtiy gt abddn MACadlo bagier and ¢ hen
to its assomate entities). Upon Inter- 1ﬁgdovers d sone

I ntra Node Blﬂféﬁ%WIWEFWFé@g%W a?@g]éf’l“? Feset in the
UE such thatwﬁb&ut'aheﬁBQFBf%ﬁ&&ﬁ%l@ﬂ%@hiue&élﬂn@@ﬁ&ﬁfe&%c@dﬁﬁﬂs are reset’

for data reception froma newNAC—hae ty.of the target [0019]
After a ser viRgtragsmiseion paries. Sigegrgueral WFWW‘E@‘ 8¥a'ﬂgg§ésessf or

unsuccessf Ul pisaBRItKALHERdeR b Gankfisabt Aidemaiibiinbd, Thereprgondie e of the
(A e e
buffered in %ibg it Hrwaniede a&@cﬁ&éﬂﬁgﬁﬁ:ﬁeﬂto provids ii:esreqﬁeno@ddpieryl bp thai nt ai n
user q ualit yRZ% lgﬁarrv Ceerecr)r g gg@e% Leo(:):&e]i']tﬁ U%Riacks 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 seguence of functions including, but not
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[ 0022] The present invention is a nethod and systemfor the TIE and RNC to
performa series of actions in order to reduce transm ssion |atency and
potentially prevent |oss of PDUs upon a MAC | ayer reset. TIE generation of
the status PDU is coupled with the MAC | ayer reset. The RNC generates a
-signaling nessage with a MAC reset indication. Follow ng the MAC | ayer
reset due to reception of a MAC | ayer reset request, all PDUs stored in
the UE MAC | ayer reordering buffers are flushed to RLC entities and then
processed by PLC entities prior to the generation of a PDU status report.

The PDU st af.us rtprovides the status successfull y.recei ved PDUs
to the RNC. Wé%gﬁ?ﬁ%%&?tgﬁ?sg’éﬁiw Wg%%‘%hﬁﬁﬁes %?’i‘féh?ep(?rt. Upon
recepti on obutathPRebrériigisuffeep by tdidassetiblingRMIT MAT dwi IngerPPIEs ar $her eal i zed and
retro nnmtted. i.n Tl E 3] B LR EE R NG S)

[ 0024] Fi gur?oid%gé%r%ﬁ%g’g% r%%&%&%%ess.

[ 0025] Fi gur & tBe MACad Talyevarditheyr wiitsehsosinted RTiChinties)pUp 4de Baccor dance
with the pr ' ] |Gl I HuNrher ed data

fol | owi ng aﬁ%‘ﬁ@%@%ﬁﬁ%%%%ﬁﬁ%%ﬁ%?ﬁ‘%%%fﬁ“ﬁ%%‘?ow diagramof a -
first alterholyardn thetUbeuchitha prpgepges amd elk thegpordesipabwleropy prior to
i ni tiati ng AotapRRlSSIeRpAln REW 10RWMAD Hs BBty ORS tabsk NObOB27] Fi gure 4 is

a flow diagramof a second alternative method whereby the | TNC, waits for a

trigger prilPi%o i n#ﬁ?ﬁtﬁlﬁ@"’ﬁ]gt HERSHE <eb rhapesn dive A2t ar get cel | .

successful or unsuccessful received PDUs cannot be cbtained uniil the procedure
of the MAC layer reset is completed and the data blocks are processed by the
RLC.

[0020} Tt would be desirable to have a system and method where data
buffered in the UE can be accounted for in order to properly maintain user
quality of service requirements.

foo21} SUMMARY
[0022] The present invention is a method and. system for the UE and RNC
to perform a series of actions in order to reduce fransmission latency and
potentially prevent loss of PDUs upon a MAC layer veset. UE generation of the
- status PDU is coupled with the MAC layer reset. The RNC generates a signaling
message with a MAC reset indication. Following the MAC layer reset due fo
reception of a MAG layer reset request, all PDUs stored in the UE MAC layer
. veordering buffers are flushed to RLC entities and then processed by RLC entities
prior to the generation of a PDUJ staius 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 2 PDU status report in the
| RNC, missing PDUs are realized and retransmitied to the UE,

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



~ Intra- Nod

[ 0028] DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT(S) [0029] The
preferred enbodi nents of the present invention will be described with
reference to the drawi ng figures wherein like nunerals represent |ike

el enents throughout [0030]Referring to the flow diagram of Figure 2, a
first enbodi ment of the present invention which conprises a nmethod 10 of
determ ning the status of the PDU transm ssions to the TIE with m ni mal
delay follow ng a MAC | ayer reset condition is shown. The procedure
commences wWith the RNC recognizing the need to reset the TIE MAC | ayer

(step 12). ] One,possibl e cauyse for. a IIE MAC l.ayer reset is in the
event of a [[®%%I nge‘ﬁ%-”ﬁ lﬁﬁ%@gl %ﬁ%ﬁé%?e%ﬁ‘&“%@eﬁ CorPET e *Node B of

t he HS- DSCHwiihlthe priessid énvesitieyforletliciért rdcheery oS8 iffeast datt foeviNoglen B ser vi ng
HS- DSCH cel Mgﬁﬁ%ﬁ\l,\ﬁ%d' also in the case of an Intra-Node B serving

HS- DSCH cel I""change P&t he source Node B is the sane as the target Node
B, but wher @028lns i Bigued igaleedapannd fibd altlemetiveodethodwharehy tbource to
target cell o S5hissd i,k | ong with

t he HS- Dsmﬂyﬁgﬁ%nﬁ%m%glﬁ?tl on, tth%e I(atliélrl S PN I?)?%% oﬂﬂ?ﬁgéb\l\/lﬁc | ayer
reset requi tareedeellby the RNC, as indicated via a Radi o Resource Control

(RITC) messagpor( St enmdéd 4i§;%ﬂ&?@ﬁéﬂﬂ&a@@&oﬁ@a&&iﬁﬁ%m&ﬁo@%ﬁ&e&gssi ble to

invoke step 16 in advance of step 14 w_th no adverse consequences.

[ 0032] Thos ethsfRNG rits for atrigees priox g dnifiatinss frapsmigson efperdatyia thiany causes
for a MAC | gygdicéieset other than the Frs-DscH cell change, where the

nmet hod 10 for the ENG to determ ne PDU transm ssion status foll ow ng MAC
reset applies. For exanple, a MAC | ayer reset nay be warranted any tine

the Node B jdofRORFALEDISES(RPUTON (FTHE PREFERRED/EMBODIBENNENI n t he RUC
nmessage, there is an.identifier far the | ayer, to rfor. reset. This
identifier ﬁﬁgg}be pg;bﬁ ?ﬁe&’f‘ﬁ’é %ﬁ%@%@%@%@ﬁ lﬁﬁg’ﬁ‘% otedure, or
may be par t deaérilgddyrith defererpé ahe draeriig fihresadierdis likemumeyelstrépvesest t he MAC
| ayer in No%e ar}%ﬁ he lﬁK'n either an Inter-Node B cell change or an

o B Shpelin iguetor

woul d be understood by those of skill in the
art that thogd]lare Rafoyrinsiadhé Bowt diaghaer WRRukaY;efirsiembodigientofthe MAC- he

vent on, Bevermeas Pl EipRe Rl o bbeEREh bt e METER
[ 0034] The HPV$ra@eimissions thethe U with ponimad delan &llowing addak lafeer 2ese¥% anspor t
condition is shown. The procedure commences with the RNC recognizing the
need to reset the UE MAC iayer (siep 12).
[6031] One possible cause for a UK MAC layer reset is in the event of a
serving HS-DSCH cell changs. The RNC informs the Node B of the HS-DISCH 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 eases, a MAC
roset is required. Along with the HS-DSCH cell change indication, the UR 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 siep 14 with no adverse

eonsequences.



channel, there can be a plurality of RLC instances. The RLC instances are
essentially |logical channels which my be mapped to the sane transport
channel ; for exanple, several RLC entities nay be mapped to a single
transport channel FIS-DSCH. An RLC instance is called Acknow edged Mde
(AM if ARQis used to ensure correct transm ssion between the peer RLC

I nstances. A pair of AMRLC entities uses status PDUs for the receiver to
indicate to the sender the status of successful transm ssions of PDUs.

Fol |l owi ng the occurrence of the HSDSCH cell change and a I\/AC | ayer reset,
each of the AM RLC i nstances associated with atﬁart I cul ar SCH generate

a status PDUY0§H035] These phakiida et wpeid gealize that e&ﬁ@ﬁ"?ﬁ‘r‘%?
i ndi cator- |Saﬁ%ﬁﬁs&%ﬁmﬁﬂ%&%ﬁ@ﬁgﬁBCHMcEB@erfheHweiﬁonasmﬁﬁ 18) The

1TE RRC checks ther a, ayer reset indjgat.or set, an if so, the
"EEC inforns % Nﬁ%‘#ﬁenﬁmew ﬁ‘ﬁ’”‘?m%ﬂfet(aﬁpg‘%s 20). Upon
reception OfF&ﬂe&azMﬁQalme!ayéﬁﬁaétnﬁ@qu&%mntdﬂ&nwﬁﬁelthyﬂﬁdHEH%Mand in -
addition to other ta qu hes aII PDUs stored in its reordering buffers
to the RLC Wﬁ%?‘%&ﬁb@ HSDSCH (step 22). Al flushed PDUs are

t hen processmdasiy thwmmmmmawmﬁmwmeeuem) before

- generation of PDU s e I ng of PAUs-
gt alled in r® Hmralr?‘l Eg‘gﬁaden 'P%’%g Et"%te gen%?é%ﬁe%b%ﬁ Egﬁ&téat 85 report
|s necessarypmcndpreommhymmdawmhwm@mﬁbaﬂreﬂﬁemwﬁ@ﬁgef@@us to the
|t PDU %&?1 erh?ﬂﬂéetﬁ af PnI6RGH 3R &%Leséamﬁé Beceula @rahl PADS

-buffered In reorderi ng gueues are rocesse |nstances)
some 11DUs nkjradiiode Booll change. it wodlidbe W’é‘@b‘?%ﬁ’a and as a
resul t unnecgaRaly »aaladielic BHGREIMAC Mer RMEACHS thyby aidithe RNC.
[0037] There are several ways . to ensure that(ﬁﬁﬁ PACs have been. _processed .

by .the RLC Mﬁh‘@yﬂhgowplﬂq}@%ﬁ?W%%PWW%%W%@Mhe correct
status of alje SEARSSEdNL ,{eegﬁ,lﬁéqgemhﬁﬂst the MAC | ayer forwards

| PAUs i n- sequence from eac rder| n ue hen nerates an
. "end- of - PAU.{0f#Hcat i dheHaP ﬁ”‘tdéEﬁ %‘%‘H‘%%ﬁtﬁ‘@%ekm[e@@g‘gﬁ Jéfs”"o’“tgpggcond
al ternative, calfiell gite &Au)efa{ gmrﬂagibfrmmﬂ@rana@ ke RLG Astences are

speC| al’i.ndi cator ese e_ Qrt's us of the C PAU& recei ved
in the UR. P ﬁ(ﬁ"% r%ﬁ e I\/AC Iayer
when ﬁor example, several RL.C entlhes may be mapped toa smgle transport channel

HS-DSCH. An RLC instance is called Acknowledged Mode (AM) if ARQ is used
to ensure correct transmission between the peer RLC instances. A paix 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.
[00835] 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 & MAC layer reset indicator is set and, if so, the RRC informs the MAC
layer of the MAC layer reset request (step 20). Upo:i reception of the MAC layer
:r,eset 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 ofa I_’DU status report (step 26).

-



PDUs have been processed, and follow ng the processing of all PAUs, the
MAC | ayer generates a PAU status request to the RLC. It should. be
understood that there are numerous ways to coordi nate processi ng between
the MAC | ayer and the RLC to ensure all PAUs are processed by the RLC

bef ore generation of the PAU status nessage. [00401After receiving and
‘processing the PDUs, the AM RI SC generates a PDU status report (step 26)
whi ch indicates all successfully or unsuccessfully received PDUs. The PDU
status report is generated. for. each AM RI SC i nstance mapped to the

HS-DSCI'I. A PDU status report may be generated even thougH ng, PAUs were
forwar ded fri9A8@ihe MAEC|magesssinmef FDJe staliengeondpring hafers defore (48 ¢ hen

aut onomous|y ﬂﬁ@%ﬁiﬁ&@ﬁa&mﬂm AR RcAMIBLE ngllance
associated wth the HS-DSCH to t he ENC. m ng t hat

he 0011_%ntheR,,s?u
the AM RI SC Enesmig@nstathg jodhe BNE. HIDY siptiesapgrip groge %% i ng PAUs
due to the Mgt aNPDITSbtredih &AM CofRBnE Alkass b grocasdiby thkRL€@gar dl ess of
the MAC | ayer reset. U reception of the PAU stat.us repart for each AM
“RI SC i nst ancEseessk sop n%’flﬁy SHgeqrrectly \ ?‘ﬁ‘éc}‘ f&ﬁ%lgegh%néis?gi n the RNC -
process the giatMeanfiepRiyPUE rapardlssions day bs geneatbdby tHDMHC.and gener at e

To achi ove 08 Ty SheRaR e R SR D BrrR et TR S0
precedence Obethe BILCs6 tHat thieaAlHIC b mitiop wilklesblertg obtal0k2 perveckttotiisd be
e 00 il 0Bt By 0 Ty BARDI LD (1 rect
_comon i ndi cakgiens foanedsk woyierhegdubee whd HBE geperaigrori "enst iy PIE  MAC | ayer
Cach funct | RO Rl Gl bbeacely @, 2 report. The TYE w1 then perform
[0038) In a second alternative, the last PDU from each reordering gueue A
has a special indicator. These are reports of the status of the RLC PDUs received
in the UE. : _ ‘
{00391 In a third alternative, the RLC confirms to the MAC layer when
PDUs have been processed, and following the processing of all PDUs, the MAC
layer generates a PDU status request to the RLC. It should be understood that.
there are numerous ways to eoordinate processing between the MAC layer and
the RLC to ensure all PDUs are processed by the RLC before generation of the
PDU status message. . ,
[0040] After receiving and processing the PDUs, the AM RLC generates a
PDU status report (step 26) which indicates all successfully or unsuceessfully
recéived PDUs, The PDU status report is generated for each AM RLC instance
mapped to the HS-DSCH. APDU stafus report may be generated even though
- no PDUs wexe forwarded from the MAC layer for that AM RLC instance. The UE
then autonomously sends the PDU status report for each AM RLC msi;ance
associated with the HS-DSCH to the RNC. S
[0041] In the RNC, assuming that the AM RLC and MAC entities are not
informed to stop transmitting PDUs due fo the MAC layer reset, the RNC
continues to transmit PDUs regardless of the MAC layer reset. Up on mepﬁon
of the PDU status report for each AM BLC instance associated wzth the HS-

- ‘8-



[0043] This first enbodi ment of the present invention as shown in Figure 2
permts the RNC to keep transmitting to the TIE while the data path is
switched fromone .radio link to another. However, in accordance with two
alternative enbodinments 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 shown in Figures 3
and 4 whi ch ‘have the sanme el enent nunbers as the steps shown in Figure 2

are identic ccordingly, the de i ption,.of those steps wll not be
repeat ed anlhs'?@r W Sdﬁfg%ﬁgcéﬁﬁceﬁthfﬁmﬁpgéﬁg% é'/egr)r‘ci}%)di nent of
t he present detaraitidiost PDOFRIbE g@serate PRUhettadénifsdonsde heesdary tlogndure st at us of
PDU transm ssions. {0.the UE W m ni nmal I fal |l ow | ayer reset
condi ti on anﬁ‘%egéglh‘g%eryr{&ﬁghig‘ofcﬂlﬁﬁ %‘?ﬂ%&? reﬁog%fl%as’ the need for
a MAC | ayer rebapimifsidmspndytpkamaoddapceNvesuBenioeibinissionerroesdid.ed (steps 14
and 16), the hal t,s | - . InG S¢ 17). Note
t-hat step 17[0%5 occ%trSh?Jﬁidé) \%&%ﬁg#%ﬁtep%fhor ?% w.t%gﬁ#eg_%t?padver se -
consequencesconifina wikiNDesnsod doservrity ariE slabes renert.PDudiestige abeifieport (step
.32). The P E-?; HI§ r L ndi . Rschas Y B3 dke Of -t he MAC
reset and E(l;{fegn e} t,go?%%%ﬁ%%%ﬁ%?&?%gl? I n the&féog%?ce Node_e t he case
of an El S- DI@kh thedfAC lvenrngeet am gerpmsiontohthe P Esiabus renerh HBnUpmdlessed (step
34) and the méﬁér@gm@&mﬁgﬁoﬂﬁttn@&z]%ﬁcaa&cﬁm he TIE (step 36). The ENO

1 SSI i cel |

initiates transmssion in the new by scheduling_ tra

] t _ nsa sspon of | ost
PDUs that redse re'ﬂa’é%ﬁe@P@HWPWf&?PWEtWEP%WhP%H%%“?%U o
transm ssi oNgermfis RMMNBIo Kabp frhBenBBtinkito WP while#he dhtagiathis swiseked pr evi ousl y
stopped at step 17. Nofe it is alsp possjble that sieps and_38 are
performed si Pﬁ"r\m{‘% tﬂWi@ﬁ‘Rﬁ"é’%’?’nﬁ‘?"B" ’Ejﬁr“ghh oa‘ﬁ%ﬁ‘lm}a enmbodi ment
of a' met hod. erfddinibndC 60 RRANRE e tfivehtien, pitoRanin. Figuesnt 8amdi 4, ddewn. Thi s
met hod 50.is_sim,ar to met hod i Fiqur ogbiQURY.8r . 1 nstead
of restarti GBS gﬁlﬂs‘%&ﬂﬁ%@%ﬁgg@é’ %‘gfg‘)rtﬁléélﬁﬁ I'n response to
t he recei pt wiulfinPht hetl &rDEAC Byyer fesaiuintil thpo@@rrame sfromhsegpertpyamt.e 3, t he
met hod 50 of _t hi nmbadi rent, of th res6 j i 321§ '
‘transm ssi ony%ﬁ@ﬁ%?ﬁ%eég%ékhpﬁsm&ssgo T g%eré%%&rn%%ﬁg?fel%%g ergr??ﬂr?e_d event
(step 19).. |dlemerdtinusbenea i sepstshewn i Biger 2rus/ideniinal.| Accrdingbeeabl i shrent
of the transport .channel I L{Eﬁﬁ Al G i‘:\%ﬁl Qhﬂﬁ% ts.o@4d by those
of skill .in (?eﬁ%npgrpfl, |séeagg%(§np |§#1%‘351%§%gn NC-wi th the new "targets Node
B signal i ng jpp&fedur ésem_ewcémhmfthwm@@mtwpﬂam@é%ﬁ%@don :
generated bysd 2 soGiufhy) the Wbl BPPDDUdnshi@Bhe o ARAGE WiAmBREMND exanpl e,
.the trigger may conprise reception or _detection of the i n-synlga'l_" :
i ndi cati on. dykoriolnstinbs M Mener nget genditionaad ivshowninBigure . (AfETtiG get  Node
B, an "i n- SYRNE redoBilbdadhd S3a T MEC UGELI0t 186D 1) ahd theNd8 BBndIEN t he ‘
assi gned phyiglNcé?_%'hannel s are _det e?f?ﬁkngd to begyav %ﬂ?#gié&r Cy;]ansm' ssion
‘in the Node Be neftfiedafsian b andi e FendiG halip it RECEhd can t hen
be used as -ag}kdnd@&ins (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
fesult of the MAC reset and pbﬁentia]ly additional PDUs logt in the sowrce Node
B the case of an HS-DSCH cell qhange. The PDUJ 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-



[0047]In a third exanple, the trigger may conprise conpletion of the RRC
procedure, (i.e., confirmation of the RNC reception of the TJE BBC
nmessage). The RRC nessage signaled in step 16 results in an ERG
confirmation nessage that is generated by the TJE and sent to the ENC.
When 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
‘sent between the TJE 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 present-

i'nvention. ccogﬁ g?eyq :) ‘gqr‘rnelgsti&n r‘g\%geg%)!&%ﬁg dea%égqql ntended to
€ss

belnstructl theformof t he
trigger, af Mﬁﬁﬂlﬁdpog@ﬂbthﬁst@eéﬁ amtl%hep@tﬂ@med@smdwqﬁk DSCH

t ' t di
ransm ssi on ep(%%% qﬁ% hdda third smb&iELNQh TRinddS® & radi o

net wor k cont conpri si ng: generat| ng a medi um
access cont raod:orcld\zﬂé@)nthﬂ:;e@eaeabevenmms@hﬁmaﬁfbsmeﬂwd Btispsr oty a radio

resource co oliEHRRC nessage
bl AoRRO0m PERARS, Wl bt R TRy U d

havi ng an i that a medium access control %Lgh speed
(MAC- hs) i s BCHEanmstionsspthe UE in reypopse; 0 fhegewsint ot l'i nk

-control (RLGyg %%&?shBﬁﬂﬂfﬁ&gﬁfe%ﬂe%ﬂhﬁﬁO%s@dbo&i&@nﬁf%@h@éms report
i ndi cates the status of RLC profocol data unjts gPpUs g;ecel ved by the UE
2. The met hdavestion regtarta tamemisriang NBOTRIRE FRSSRHGE ém%éf o & B with a high

- S peed downl i falershial @det iatep ab). (1S BSCkanipM, €he u@@er Rag ebhpridecthge.
establishment of the transport channel in UTRAN which, as would be understoed
by those of skill in the art, is accomplished by an BNC with the new “target”
Node B signaling procedure The reception in the RNC of & conﬁrmat;on
gonerated by the Node B is used as the trigger.

[0046] In a second example, the mgger may comprise reeephonor dﬁtectmn
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 asmgnedphysmal channels are determmed to be available for transmissmnm
the Node B. Indication of this eventis relayed to the RBNC andcan t}mn be uged
asairigger | o
[0047] Tn 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 messageis 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 befween the UE and the RNC, and any of these may be selected as desived
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).

& * *




3. The method of claim1l wherein transm ssion of PDUs fromthe RNC to the
UE is halted until a triggering event occurs. 4. The net hod of
claim3 wherein the triggering event is a receipt of the PLC status
report. 5. The method of claim3 wherein the triggering event .is an
est abl i shnment of new channel for the UE. 6. The nethod of claim3
wherein the triggering event is an indication of synchronization of a new
Node B with the HE. 7. The nethod of claim 3 wherein the triggering
eventc ]E%I%/ﬁ)e conpl etion of a radio resource control procedure. 8.
The of claim1 further conprising the RNC retransm tt| ng m ssing
PDUs to the UE aseﬂép%g the status.re

control | erl:( RN R Erg- hetwork gontsl 1?]8I@§ "-‘in%%@]&‘ﬁt o

gener at6,asipedi um access cont roI (MAC) | ayer reset indi catl on;
transmtter configured to transmt a radi o resource control (RRC) rressage
to a UE, tdemeRR(rgreassedjenhavicsg cantnohﬁvf[ﬁﬁ)ﬂm'eﬁmaﬂc@ﬁﬂmwtnhat a medi um

trol h MAC- hs t
cont | gur edreem a8 e S el TR Eenviet 0y Autyers pvRER R or
from (fCLp UYre WIRS %@séa%w%gt %dee&l%ﬂ@&t iddRelitaRt @Rat he nsddts sebedRLC

proto data units recei ved by the UE.
control high speed (MAC hs) is to be reset; and

receiving one or more radio link control (RLC) status report from the UE,
wherein the RLC status report indicates the status of RLC protocol data units
(PDUs) received by the UE.

- 2. The method of claim 1 wherein the RRC message is associated with a

high speed downlink shared channel (HS-DSCH) inter-Node B cell change.

3. The method of claim 1 wherein transmission of PDUs from the RNC to

the UE is halted until a triggering event occurs.

4, The method of claim 3 wherein the triggering event is a receipt of the

RLC status report.

5. The method of claim 3 wherein the triggering event 1s an

establishment of new channel for the UE.

6. The method of claim 3 wherein the triggering event is an indication of

synchronization of a new Node B with the UE.

7. The method of claim 3 wherein the triggering event is the completion

of a radio resource control procedure.
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10. The RNC of claim9 wherein the RRC nessage is associated with a high
speed downlink shared channel (HS-DSCH) inter-Node B cell change.

11. The RNC of claim9 wherein a transm ssion of PDUs fromthe RNC to the
TIE is halted until a triggering event occurs. 12. The RNC of claim
11 wherein the triggering event is a receipt of the RLC status report.

13. The RNC of claim 11 wherein the triggering event is an establishnent

of new channel for the UE. 14. The RNC of claim 11 wherein the

triggering eve S C tion. o adio reso | . .
15 The. Rl of e thodiEr et heror s APPPRRST iy diic o b Pt
fonflxta&gs%’g POUEtT ARSULh A5ed nheRithkusd @pbfte UE based on the status
eport.

9. A radio network controller (RNC), the RNC comprising:

a controller configured to generate a medium access control (MAC) layer reset
indication;

a transmitter configured to transmit a radio resource control (RRC) message
to a UE, the RRC message having an identifier indicating that a medium access
control high speed (MAC-hs) is to be reset; and

a receiver configured to receive one or more radio link control (RLC) status
report from the UE, wherein the RLC status report indicates the status of RLC
protocol data units (PDUs) received by the UE.

10. The RNC of claim 9@ wherein the RRC message is associated with a
high speed downlink shared channel (HS-DSCH) inter-Node B cell change.

11. The RNC of claim 9 wherein a transmission of PDUs from the RNC to
the UE is halted until a triggering event occurs.

12.  The RNC of claim 11 wherein the triggering event is a receipt of the
RLC status report.

13. The RNC of claim 11 wherein the triggering event is an establishment
of new channel for the UE.

14. The RNC of claim 11 wherein the triggering event is a completion of

radio resource control procedure.

15. The RNC of claim 9 wherein the transmitter of the RNC is further

configured to retransmit missing PDUs to the UE based on the status report.
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