[ 0001] RADI O LI NK CONTROL RESET USI NG RADI O RESOURCE CONTROL SI GNALI NG

[ 0002] FI ELD OF | NVENTI ON [0003] This application is related to wrel ess
comuni cations. [0004] BACKGROUND [ 0005] Current efforts for the 3rd
Generation Partnership Project (3GPP) Long Term Evol ution (LTE) and

LTE- Advanced wi rel ess conmuni cati on prograns are to bring new technol ogy,
new architecture and new nethods in the new LTE settings and configurations
in order to provide inproved spectral efficiency and reduced | atency. As a
result, the radio resources would be better utilized to bring faster user

experienc d richer ap ss cost. [0006] As
part of t@ggﬂffort pﬁk B%ﬂ%ﬁh&mdﬁw t he Radi o0 Resource
Control (RRC) and Radl o] A q’) neet these goals.

In the prior art (e.g., Un| versal Mobil e Tel econmuni cation System (UMIS)
speci fi cat[ir(])g@) an RLC entity ?Egﬂ@pqmgmﬁogl d not request a reset
after reaching a maxi nrum al |l owed nunber of RLC retransm ssions. |nstead,

t he RLC enioP63] woul dhatapedipativw ikedapet e wirdléssalommeuagtiomd.t i ate its own
reset without the RRC being aware. To do so, the RLC entity would conti nue
retransm ssions and then continue with the reset procedure until the RLC
was abl e t[@oogcover or until the mBaCREROWBr of retransm ssion for RLC
reset was reached. Wen the RLC failed, the RRC would injitiate a radio |ink

failure (RPEYSI ecovEryrapt slatsler thad™ (supmtinnPameenshinBraiectd3GPRY o | DLE
node r at h%ciﬁsgh ﬁlt tﬁ%&&@g (ETBB%&CP%%&Q&&P%%@Q%ESS unic2Q9{] Current

LTE proposa ntity to reset using C control protocol data
units ( PDUsf)agrdfm/\mwetp brinigirewhecdoedogse newrnrbia tedwp @nd neic getodsghyhe t her e
exists a need n. i npr oyved thod and a atus .for _resettin e RLC
entity. SRR Bh ]I AHEE O, And B0k B Q41S0RPE GO B8 ner o1 n a
reset pr OC&"ﬁbiéﬁcy‘ &d ?edu@é'dl tbh®K LoNLERIlL, itBe t4Mb esgnted wonld ddibettegsour ce
control signaling. Triggers for the initiation and execution of the

di scl osed ¥alized torbring fshprenssr swoaiegspoartyich TEORBYatnfiang seggces with
transm t/rggn%\ég unit (WIRU) detects a nunber of retransm ssions exceedi ng
a maxi mumnu of allowed retransm ssions as an indication of radio |link
failure ar@08@nds aAsadrtefithiskifoon8GbP is édeting equestcedurds for therRatlio

2o 11 nkCEB U L Chrd e -Gt Lo (2P RYEE: et bl el P

goals. In the prior art (e.g., Universal Mobile Telecommunication System (UMTS)

specifications), an RLC entity of a transmitter did not request a reset after
reaching a maximum allowed number of RLC retransmissions. Instead, the RLC
entity would attempt to keep the call alive and initiate its own reset without the
RRC being aware.

To do so, the RLC entity would continue retransmissions and then continue with
the reset procedure until the RLC was able to recover or until the maximum
number of retransmission for RLC reset was reached. When the RLC failed, the
RRC would initiate a radio link failure (RLF) recovery procedure, but would put
the transmitter into IDLE mode rather than attempting a RRC connection re-
establishment.

[0007] Current LTE proposals allow a RLC entity to reset using RLC
control protocol data units (PDUs). However, this procedure can be complex.
Accordingly, there exists a need for an improved method and apparatus for

resetting the RLC entity.



[0O011] Alternatively, a wireless transmt/receive unit (WRU) receives a
request for radio link control reset. A processor at the WIRU conprises a
radi o resource control (RRC) entity and a radio link control (RLC) entity.
The RRC entity receives the request for a radio link control reset in a
radi o resource control nessage, The RLC entity reassenbles radio |ink
control service data units (SDUs) from any protocol data units (PDUs) that
are received out of sequence at a receiving side of the RLC entity. The
reassenbl ed SDUs are delivered in sequence to a packet data convergence

pr ot ocol Lty. At the receiving si { RLC entity, any remaining

PDUs t hat e@bgé]not able to be reasserrgﬁygl\dﬁ‘ltﬂfdi scarded. At a transmtting
si de of theo&yC ent Atnfethal bndBRpBaxants Ms@é@ﬂ@ﬂldrélnfarﬁﬁéﬂﬁrbcédui‘é RS are
di scarded. [0012] BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0013] A nore detail ed

under st and Frglierpk sww%sm%lmq%e#}wraﬂm@oa%ccpmpi %ﬁnalgﬁlgfe 188eay of
exanpl e angl,.{ %E&l&ﬁ&l‘?éﬁ& elele ;m%n%‘?'i‘lllé’gn'%El'b?O IsE e B PLEUTDARNERGelr W Ngs

wherein: [0014]Figure 1 is a function diagram of a transmtter and
recei ver co6t0lgur edAt mwé&sbotrrananfmecmesemit [(BOIEYFidgteces 2 nsn@ef wdct i onal

bl ock diagram of .a.transmtter processor A ver Drocess
bont 1 gur o eEB oty fgd R it B B AR S B e R TP e RS Srngr am f or

a Pr ot ocolinReg6bn Sf LH¥A link E&ﬁ&@h@ﬂ&&mm EIdteN kA8 e vitigherred to
hereafter, the term nol %ggg wirel ess transmt/receive unit (WIRU)" includes

but is notd Fathp Fespures epnbEd mesgeepirem a rasly resoursh PO TRt eRtity fo abeer xed or

mobi | e subsgyd UV erit %ggrbasgsgaqicl]ul ar tel ephone, a personal digital
assistant (PDA), a conputer, or any other type of user device capabl e of

operating [0A1H wir eAhssnzﬁmeily,cme&less Weersnme'teernediuib (WaRddf teeeives he
termnol o es ,but is | im to_a Node-B, an
evolved noaugtis SRLLER sob B Ree AbherRel Rt mi I EREs o afstng Sabher type
of interfachagrcdevhiel FAP@PL&IY araPgrallioGnk Bogr¥l (Rl ©GSenteRY MheRRO! -
[0019] It should be noted that the disclosed RLC ' Reset' procedure nay be

referred tBtHy r6ediEes M@@ﬁb korag rreio limk centrabresehign Tagie ypeurce
Reconf i g'“kroﬂh'of”?nesséa%e %%59&%%31@?%@‘3(} cORRET ]%flé-r'%?ceacpa‘lh' es even
when t he pr ocedur es ropose n are descri usi ng ot her nanes or
terns in thmet3GEIPUs)t &ndands Isrpeccco]‘ data wons. (PDUs) that are received out of
sequence at a receiving side of the RLC entity. The reassembled SDUs are
delivered in sequence to a packet data convergence protocol entity. At the
receiving side of the RLC entity, any remaining PDUs that are not able to be
reassembled are discarded. At a transmitting side of the RLC entity, all SDUs

and PDUs stored in transmit buffers are discarded.

[0012] BRIEF DESCRIPTION OF THE DRAWINGS

[0013] A more detailed understanding may be had from the following
description, given by way of example and to be understood in conjunction with
the accompanying drawings wherein:

[0014] Figure 1 is a functional block diagram of a transmitter and receiver
configured to perform a RLC reset;

[0015] Figure 2 is a functional block diagram of a transmitter processor
and a receiver processor configured to perform a RLC reset; and

[0016] Figure 3 is signal diagram for a Protocol Reset signal.



[0020]FIG 1 is a functional block diagramof a transmtter and receiver
110, 120 configured to performthe disclosed nethod. In addition to
conponents included in a typical transmtter/receiver (i.e., a WIRU or base
station), the transmtter 110 and the receiver 120 includes: processors
115, 125 configured to performa reset of an RLC entity using RRC
signaling; receivers 116, 126 in conmunication with processors 115, 125;
transmtters 117, 127 in comunication with processors 115, 125; and
antennas 118, 128 in conmmunication with receivers 116, 126 and transmtters

117, 127t cilitate the tra on of wirel ess data.
Addi ti onal ﬁ9{ﬁt he recei ver 116]3%?[]#2?‘??9?%@%@% and the antenna 118 nmay
be a singlieorgcei veWhehr angBiretier tlantepif@mnather temidoledyudewepspral ity

of individual receivers, transmtters and antenpas, respectively. The
transnitt dransppit ﬁﬁ%ﬁl‘f?eulalt\ﬁ%@r dRgHries Priistetdipied e p ASPHRIFBE er 120.

Al ternati vely, 5 t}ﬂ@bl}é 803! Lefixchll: MRS Bs0A6G. RARLL Phckf.ARBRIKENG Lo 2
WIRU recei ver’ 120. [0021] F gure 2 ows a si.gnaling diagramtor the

transnm tt éelephoneanad peteonek digitee rasilzcantl (Do, @hcqnmeuqar,on”e@rso ptherSypenpri ses
a radio li kcotrol ou trol
Cayer (R TER 1 espaby of sbwarhaan s irGer saleaBhd oEBR S F hoce)
entity 2231er@dftle1{ e RERGRASH! "bh2SsROiFAr ir&ﬁﬁie&%uﬂsﬁu&ﬂimifwd 23 NodeBRC entity
232, and a PD CP entlté 233. Wile a single RLC entity 221 s shown for the
processor aMeolvadaNadesBngisieraontrefer.1an @f@fss BO18h &wh; Péranf/Wéh%rrfd@ésoéor 125,
there may ;pe.,mudd @A@c&agaﬁmaftdp%mﬁ%ﬁl SR d @3RI N9 Unacknowl edged
Mode (UM RLC entity, a receivin entity, a transmtting Transparent
I\/bde (T™M [911119 ent i tyshau}ddrmemotedlghélﬂ\ﬂhald@o@sedmc Redetaprozetvimnneried Mode

(AM RLC en eRLCent| 2 hvvnfor osge of

si rrpl i fyi ﬁ”ﬁ% éi (ﬁ% Haﬂl&se?% aﬁﬁ ]%YS‘C i% ?@%@E enteﬁ)?eseﬁ Sl?e
limtati or@ohﬁg&mw s&é thlhﬂds@lﬂemadrﬁla@arbtusﬁmlege% Whteﬁd t hat
the inter-|ayer entity activity disclosed below for the Radi o Resource

Control ( RREPregrduRs@rapgsendeseinswp pamiedpipirmpetnar RYMSE R P ithes or
i nformati = LS tibhe layers. [0022] Upon detecting an RLC Reset
trigger agﬂ}an I ndi %au%e\éﬁh gé&cgf ailure, the RLC entity 221 included in
transmni tt 003 ocessbBIG.1 sbndsioaa RblGek dsa@.ramecafwe‘s”anismiﬁt@aambneczbf_brt o the

RRCentlty 2 ndi.cat i that a .RLC Res e t hat both the
boer RLC i B3 Spiied B e il 559 o T bl B e mbaBinS

exarml e ofmand&i,@l Reg@lical Itk Hoehit M eR8verf @le., ah VAR BL& BiMel dtytidR)l thkhat the
maxi mrum nunber of retransm ssions all owed has been reached. O her exanpl es

of triggergansweitieyd 16 agdthe veceygr a2@mqlu@®a@yocas%aﬂaﬁ I8P coiiagreddaf i gur ed
for an ev t c r u I

unr ecover %fé)rI?r_argtl)fF?'&l;se6E Olfsaél g#?% rfilélh ﬁ%ﬁgrsqwﬂgé qﬁ%}g?elgu:i?gs}ﬁt he RLC
to be resebmn{nﬂﬁeﬂ]ldihewlitlc Bens:e$somqaé§1 (K20 daans)mtﬂeﬁ'&z tlHat i187f onwar ded

to the RRC entity 222 i ncl ude one _or re o e foll ypes of
request i rfPBYRHEY ¥%tﬁ°rf n"ie RIQFFHSEE anto nflgg argieﬁﬂ%%t ?p&f 512 % "8 single
or nul ti plegmPhiniViditwith rE@iaes 1 ab U6 cb&lsnmiew@m tlQ’/'ltdSlféilcﬁﬁé% thee reason
for the RLC Reset request indication 201. For exanple, if the trlgger is
the maxi mipansmBssen endreeapalosmal seTdpw dipndddiaenmly, thaecriver fé6dher equest

i ndicatio BRG- 61y St at us
i nformati g%%lkgﬁégquldﬁﬁglaudé [ nf%qﬁggllgtegf %eég IIEtr:1€g\]uest d?%ét% ?gn 201

i ndi cati ngmltdsrmd astmse gudande amlobeity c(fSN)inadmatlemt:myersed:mnsadtﬁem ahHe PLC

entity 221 requesting th Reset C Re est indic t|on 201
may al>/so iBREs ﬁeﬁpgﬁéﬁl’ﬁkg‘éﬁ%’ﬁ“ﬂﬁef ﬁégd_ﬂl%ﬁéen W@ﬁggia’i‘%mﬁgn? 48t (e.qg.,
the RLC emait Wdifgntddelvedt 1900 ATBnREvASC eRditPehdnditieher loogiagabe aharael

i nstance associated with the RLC entity or the radi o bearer associated with
the RLC ertatiqn trappmaitingteat YWY receivedw 2. C entity 1D may be defined and

i ndi cat ed expli f rwar di ng
the RLC ré{)q(%relét |nd|Pf # g%ﬁﬂ%gg %“?ﬁ‘elga%é%%ﬁ?’? ;ﬁé%ﬁnglgﬁgéll?ﬁg e t{h? y 221
may per f orrtedvie 120, iarwhioh thbBeprbedskol b cothpriSe@atradid linkrcohdl ldseat may be
specific to each RLC entity 221 or common to each PLC entity 221. 2.
Suspend transm ssion of any protocol data units (PDUs) on the RLC entity

221 being reset. 5



3. Flush the buffer of any SDUs sent before the RLC reset. 4. Suspend
reception of any PDUs on the PLC entity 221, which may occur via discarding
any received PDUs for such entity. 5. Increnent/Decrenment a counter Cl01
that keeps a count of the nunber of reset requests. This counter nay be
specific to each 111 _,C entity. 6. Reset the RLC entity 221 to initially
configured paraneters (e.g., the sequence nunber (SN) may be reset back to
zero). Alternatively, the RLC entity 221 may take this reset action on the
expi r at i on(RAfC)tengity RREra M respurddbiontifobtayan (RRE) esttityo?228atketmdathe RRC

entity 222 before starti an he, .ab procedures. The indication 202
rom 1 he” reevaenes bBsstany ot YR BCEh BB S P R Rt b he 1 asat
request i ngi RBUIeQNit2 031 AIRIRCTen¢@N D2 i 0PD QP ehbiey 283 qVhik 9siRGWRECbei ng

initiated by the RRC entity 222. [0025] The RRC entity 222, upon receiVing
an RLC r esdttity 2dil dashomn fotthe waecesporril 16, ppd atsingle etdly, 234y sBetl an RRC

nessage 2 tq t It 32.1 ndi.cat.i : C
required. %ﬁeﬁlpeapgoﬁg%goﬁfsﬁ%r ﬁpﬁ% élf% ?%s@tﬁ hﬁ@% Eg’(?ﬁ%ﬁﬁlggédﬂlg%%% %RC
nessage 203agengtingal EREICONMEETI MNd REESTABLCSHMENT anessiages &IMRIRRC
Feset pr ocEiired regaEnins Rroprereaetdedtt FRLE s e rre el ettt bed
further belfwy dnd 9hdknbR1ddgadMdde (ADg) RLC dRespl Areaue LA BAGEy @41 on, a
new | E, such as an RLC Reset |IE or a Protocol Reset Indicator Information

El enent (1931 is glagwip Eorppasposert sinmelifrag thy desrsintiogdierein gidds neff meq tRLC
entity 22 i TR de Ik i RRG 1 pecific
message djergpg%te §a£ or rtéés?letto(%g% g!(izsg Sr%gg%@ %% exa%%‘?%gg%' t?'ﬂ%‘)%[dcb ré@ee%ci | E

par anet er sthiastlpriasarnger amityabiieity diselossd beldBldr the Ratlor Redouore Gddttdl Type

nd Refer j L. .. s . .
and Refe e(?{%eC)Sa% b(r;gayl I?J aocrcg%tplhcs)ﬂec{ 8}5 defining new primitives or information

elements between the layers.

[0022] Upon detecting an RLC Reset trigger as an indication of RLC
failure, the RLC entity 221 included in transmitter processor 115 sends a RLC
reset request indication 201 to the RRC entity 222 indicating that a RLC Reset is
desired (i.e., that both the peer RLC entity 231 and the RLC entity 221 itself
should be‘ reset). An example of an RLC Reset trigger may be, for an AM RLC
entity 221, that the maximum number of retransmissions allowed has been
reached. Other examples of triggers include a Service Data Unit (SDU) discard
not being configured for an event, RLC Status PDUs indicating erroneous
sequence numbers; unrecoverable errors; and any other event or trigger that
requires the RLC to be reset.

[0023] The RLC Reset request indication 201 that is forwarded to the RRC
entity 222 may include one or more of the following types of request information
in the form of an information element (I1E) or a single or multiple bit value. A
cause value may be included to indicate the reason for the RLC Reset request
indication 201. For example, if the trigger is the maximum number of
retransmissions being reached, the RLC reset request indication 201 includes an
indication of this to the RRC entity 222. Status information may also be included

in the RLC Reset request indication 201 indicating the last sequence number



protocol entity for reset <1 to Nunber of entities requesting Reset> >
Protocol entity requesting reset Boolean Identifies whether the entity
being reset is a PDCP entity or an RLC entity. This may not be necessary if
the reset indicator IE is defined specifically for RLC or PDCP. >> ldentity

| nt eger

(SN) correctly received for the RLC entity 221 requesting the RLC Reset. The

RLC Reset request indication 201 may also include an identification of the RLC

entity 221 to be reset (e.g., the RLC entity identification may be according to the

logical channel instance associated with the RLC entity or the radio bearer

associated with the RLC entity), or alternatively, a new RLC entity ID may be

defined and indicated for explicitly identifying the RLC entity.

[0024]

After forwarding the RLC request indication 201 to the RRC entity

222, the RLC entity 221 may perform one or more of the following:

1.

=l

[0025]

Start a timer T101 that may be specific to each RLC entity 221 or
common to each RLC entity 221.

Suspend transmission of any protocol data units (PDUs) on the RLC
entity 221 being reset.

Flush the buffer of any SDUs sent before the RLC reset.

Suspend reception of any PDUs on the RLC entity 221, which may
occur via discarding any received PDUs for such entity.
Increment/Decrement a counter C101 that keeps a count of the number
of reset requests. This counter may be specific to each RLC entity.
Reset the RLC entity 221 to initially configured parameters (e.g., the
sequence number (SN) may be reset back to zero). Alternatively, the
RLC entity 221 may take this reset action on the expiration of the timer
T101.

Wait for an indication 202 from the RRC entity 222 before starting any
of the above procedures. The indication 202 from the RRC entity 222
may take the form of an acknowledgment of the reset request indication
201 and/or confirmation of the reset procedures being initiated by the

RRC entity 222.

The RRC entity 222, upon receiving an RLC reset indication 201

that an RLC reset is required, may send an RRC message 203 to the peer RRC

entity 232 indicating a reset of RLC is required. The parameters for the RLC
reset may be included in any RRC message 203 (e.g., a RRC CONNECTION RE-
ESTABLISHMENT message or a RRC CONNECTION RECONFIGURATION

-5-



Identification of the RLC entity being reset. This may be either the

| ogi cal channel instance mapped to the RLC entity, or the RB ID mapped to
the entity or some other ID. This information may be inplied by the
presence of sone other information in a parent field in the information
tree. > RSN |Integer The Reset sequence nunber (RSN) identifies if this is
the first reset request for this entity or a retransm ssion. Alternatively,
the RSN /nay be defined for the entire RRC nessage i nstead of on a

per - ent i t ymbasigs) ov>in LaweseRRIhinegergel dedicaddkbrivesetr pasahirtgrsucbssta r equest

dont 1 oo LR L P £oset Ao SRl AU LA U
Bool ean ##Znsmit the RLC Reset request information, a new IE, such as an RLC Reset IE
or a Protocol Reset Indicator Information Element (IE), may be used for
indicating the reset request of the RLC entity 221. This IE may be carried in any
RRC message 203 or in a specific message dedicated for reset procedures. An
example of the RLC Reset IE parameters is presented in Table 1 below.
TABLE 1

Type and

Semantics
Reference

Information Multi

) <
Information for 1 to Number of

protocol entity entltlgs )
for reset requesting
Reset>
Identifies whether the entity
being reset is a PDCP entity or
> , .
enIZirtO tocol an RLC entity. This may not be
re ugs tine Boolean | necessary if the reset indicator
rege ¢ 8 IE is defined specifically for
RLC or PDCP.

Identification of the RLC entity
being reset. This may be either
the logical channel instance
mapped to the RLC entity, or
the RB ID mapped to the entity
>> [dentity Integer or some other ID. This
information may be implied by
the presence of some other
information in a parent field in
the information tree.

The Reset sequence number
(RSN) identifies if this is the
first reset request for this entity
or a retransmission.
Alternatively, the RSN may be
defined for the entire RRC
message instead of on a per-
entity basis

Indicates the reason for reset
request

Identifies if the RLC entity is to
>>> Reset be reset to default/initial

- . Boolean - . o
configuration configurations or some different
configuration

>>> RSN Integer

>>> Cause Integer




Paranmeters for reset If RLC entity is to be reset to a configuration
different frominitialldefault. [0026] The individual |Es described in
TABLE 1 are optional and the information contained in them may be passed in
a different manner. The RRC nessage 203 indicating the reset may be any
indication of a reset. For exanple, the RRC nessage 203 may include, but is
not limted to, a bit, or a few bits, that my be passed in any ERG nessage
to nore detailed IEs (e.qg., see Protocol Reset Indicator 1E) to dedicated
nmessages. [The_indicatijons in the RRC nessage IZRISC mmtytylietodeplesatitt aof
inplicit nlg;mméters% i ncl ude RLC and/ or PDCeorgigatai®n derednfrompl i ¢i t
i ndi cation tel y sent RRC message t hatitiddgddaulot contain the reset

| Es may i ndi’cAte that |a reset is required nerely by the RRC nessage nane -
according to a prearranged definition. [0027] The EEC nmessage 203 indicating
t he RLC remebslr equeShetiadiviudeds &Raribed iih YTAZBRENRYré betivagl and ekpl i cit or
inplicit indication of the time of the reset/activation of r

e .
Al't er nat i VIBfgrmahion serpjaiped i Sopmpipashkypaised nTraaméfﬁ?re@éﬂ%nqqr ﬁﬁ%@ val
(TTI) or lﬁpérgf-e E ;
synchr oni ?Sﬁ%ﬁgggﬁﬁ‘{e@c hi evegg(’grﬁ% ?gﬁﬁih?‘ﬁg?@h?%{%%%x%m?h "t he SFN
or a nunbethediRGTessagd 213 may tmlmdﬁebuasstnoTTllmntqrd toha biit, phe [ERGtsdeage 203

was transmtt d/rec i.ved. he ev h he RL en 1 to be
Moot 0o Thbd B phSERY ERy R Rkt 0Ty Ak b e R TaE i o
i ndi cat i ngindietseBEStto deliRatRGnesdagey. TR 1ma1yaftmsremﬁlnn}ie RRE msgge%

i ndi cati ng the reset over a radi o bearer l%]; i S d to a
di fferent 'RRECPRAERLGE FAmpl H@ﬁlidtm@falquclwet ﬁé@ﬂ&?éf@c Rer aRd

associ at edmﬁh&temdaéaxmﬁax RBa 0 g&% ahc Adseh dg@ma&eaaés &oba%oﬁﬁ% tRgsage 203
containing t Creset I'E can be transnitte Signaling RB (SItB).
This SRB mmyeﬁi@SdE@br m@iuca(de t}mttarreserteseequedm@eé)nbb"d‘@r&RGtm@rsagﬂmmses

(e.g., a reset 2 e?referable that the SRB be mapped to a RLC
UM entity ?080%%80?% 365%‘5%” U9t this SRB being reset. [0029] The RRC
entity 222[00@% ensulge RRC miebehBRO3NBSSAGRS aQBRLqrre@t@eaeéseto wd peeki t

i nside a si ngﬂe RLC PDU. The RRC entity 222 may aggregate nultiple reset
requests fRBmegitity 8pémasRinclusigran ¢gdicgor lmhéltamé}cﬁb‘@éo g dd8e 1t the
transmi {180 RBARb! ¥t 228 CRRLYER ALY 036! BHUBS! aldimishbdnsy hting RLC
entity 221 Ich a reset procedure s ongoing It may Ignore t

request . Thensmassen Ttmﬂ@tmlé'm‘l)tqr 22temyi racieniwinddy 6SEN) bses. Aequest
fromthetransmttln RLC | ayer/entit acknow ed nal ,202.

[ 0030 The T Srdhvle: F Aghen B e v aate BnEr AT ARG e R

i ndi cati ony@Q4ht CSEN\@I ROGEmBAE bt YTELBlatiié o By ldst MJUdah whiehgaperRCi on of a

PDCP status PDU at the transmtter 110.
message 203 was transmitted/received.

[0028] In the event that the RLC entity 221 to be reset is the same RLC

entity that would initiate an RRC message 203 indicating the reset, the RRC
entity 222 may transmit the message indicating the reset over a radio bearer
(RB), which is mapped to a different RLC entity of transmitter 110.
Alternatively, a new RB and associated RLC entity may be configured.
Alternatively, the RRC message 203 containing the RLC reset IE can be
transmitted on a Signaling RB (SRB). This SRB may be dedicated to the reset of
RLC and some other purposes (e.g., a reset of PDCP). It is preferable that the
SRB be mapped to a RLC UM entity to avoid the possibility of this SRB being

reset.

~J



[ 0031] After transm ssion of the RRC nessage 203 indicating the RLC Reset
request, the RRC entity 222 may performone or nore of the follow ng: 1.
Start a timer T102 tinmer that may determne the time the transmtting RRC
entity 222 may wait for an RLC Reset acknow edgnent 213 before initiating
further action; 2. Increnment/Decrenment a counter Cl102 that keeps a count of
t he nunber of RLC reset requests via the RRC nessages 203. This counter may
be specific to each RLC entity 221 and may be used to indicate the RSN for
t he RLC R6629]r equeFhe RRiteRRE 226 mhdyyerRdiPe thay the BRE RRefREgE2a8 §adiliOn

I dentifier_to distinguish re-tr 1,851 O he sane _reset request; and
3. “Pr ovi adRt NI AP 26T RO PR die FCIH T IEe PRE e el
procedur e Hagifee8sd: Bblh e honl Riffdsnt RIErenttfsd EhRISTHth Redngleonessaxpi r es,
the RRC entity 222 may inplenment one of the following: 1. Retransmt the

RLC Reset 308qudétthientransmitéineRRB (ressiay 2220 3ecedvessantpsat reanetoRes et
t, i i f Y I.f Nt s t;
o mer et EEBRERC b PRI ool LBk Fefialiit ol Qe " SO01

Provi de arnthkmdiwat.iThe whngmhiteihg RIKQ2 eatity 222 map ackndwled R € reswtiregqued® 1.
[0032] If the counter Cl102 hes a pre-determn val ye. (e a

configure f?}f‘égﬁé]faéﬁsmlﬁé@ %ﬁ?ﬁéy?%@ .tPiénr‘f‘Ex% Y &fg(ﬂf%g(g? r equest s)
the 11 RC qobsdyy 221TH@Yrdﬂ%hﬁtt%§RR(ﬂéﬁtﬁt§rrmtm§§fse9<fl a%@@ﬂ@m@ RERR

exanple, the RRC entity 222 may initiate RRC RECONFI GURATI ON procedures or
Radi 0 Li nknfightion &0grtectdeurlasPogntithiyaase dhicmameisgre dbafdegaraiiqronf a
procedure ) r very . ure. [0033] The RRC entity 222 may
use Hybri ?@QF&%?@&@%@ é%&é%‘?‘gf% assistance to retransmt the RRC
message 2(8031jat coAftar nearsheissies ef tha HRAessagoR08XadehengahblARF ent ity

224 may ingicate to the enti 222 that delivery of. 1h PDU t hat
cont ai ns tHECRIWYeEs é{;e ﬁgg:?%tilﬁy 2 Ay p§’ff§§é‘cﬁ5‘§ﬁ)tr I’f}grteh(é t%ﬂ;ggng:et ransmts
\tNi htehPrﬁ-e [ 00841yt NGreB T8 DY @imdrlthat WRANILtBARIH theftihb ehRBanERSRage 203

RRC entity 222 may wait for an RLC Reset acknowledgment 213 before

initiating further action;

2. Increment/Decrement a counter C102 that keeps a count of the number of

RLC reset requests via the RRC messages 203. This counter may be

specific to each RLC entity 221 and may be used to indicate the RSN for

the RLC Reset request. The RRC entity 222 may use a RRC Transaction

Identifier to distinguish re-transmissions of the same reset request; and

3. Provide an indication 205 to the RLC entity 221 that the RLC Reset

procedure has been initiated.

If the timer T102 described above expires, the RRC entity 222 may implement
one of the following:
1. Retransmit the RLC Reset request in another RRC message 203;
2. Send a new RLC Reset request, with possibly a reference to a different
RLC entity to be reset;
3. Increment/Decrement the counter C102 and restart the timer T102; and

4. Provide an indication of timer T102 expiration to the RLC entity 221.



RLC Reset request, the RRC entity 232 inplenents one or nore of the

follow ng actions: 1. Send an RRC nessage acknow edgnent 213 to acknow edge
recei pt of the reset request back to the transmtter RRC entity 222. The
receiver ItRC entity 232 may pass the RLC Reset request to the receiver RLC
entity 231.; alternatively, the acknow edgnment 213 may be sent after
waiting for a reset confirmation fromthe RIC entity 231; 2. Stop the
transm ssion/reception of any PHUs on the RBs configured for the RLC
entity 231p0R] | nst Huche tdoenRrCCa0Ri tepcB8d & @reidesdrniihed Rizludateas. baif f er ;

and 4. Pass t.he C et request to.the RIC enti 231 as indi ion 211
Snd to t heopBAReae o nEd Vi e s o pi A R p s OTht ot o
reset par Rt ehsity pHOB) hifitiahea aeAtnt fAbf phReBuCs ERbE é3ang B, thRAHRCS to be
reset is the sane RLC entlt}é that is to initiate the RRC nessage 213

i ndi cat i nertie 2R anRe seitiape RESWRESEMIATG URL TOMN precefurRReordfadip Jink 2 may
t I St dack oy
rmpped t o HTFARBR R F Dot CRepaREh AR SO BN o0 Ca | °

RLC entit wthayrdtevargmivogdoed. [ 0036] 1 n another alternative, the RRC

nessage 2 npri sj RLC Reset ackn ed nt |E can be_transmtted
o a8 ondPvid B (SRR PECRaS gy be- UGN CORRE BB HEPPR BRIt

acknow equmepéss@thm 20BN Ele RHCPASES gt @08 thal @38hindakaovdeedgment

of PDCP). This SRB may be mapped to a UM RLC entity to avoid the

possi bi | i tipdishtarhFer srmplei angPAcPé@@pﬁlty 888 mahadRRE: tnthetRROZtvEY28nsur e
that the Ri g 3 e | i telngi a single
RLC PDU. THAr BREBRe s I A he LA EATRTIC Plac M (S 28 et o
for differsabbedReGtignhietiRS 223 tetirahamits sha@lDd).nessage. [ 0038] The EEC

procedure use HARQ assi stan to retransmt RRC ne e, that

cont ai ns t[ﬁg‘%{"f]eset At C@H@ﬁéﬁf’ lﬁpﬁairt%‘é&llat&f%srﬁg@m%%e g&fﬁﬁétgﬁpi ty 234
may i ndi capeC RAsitheqRRE, ZRRRO_MtEEDEY ehYletfertHEnERGHBRbARa 1Tkl ns t he
RLC reset acknow edgnent has failed, and subsequently the RRC entity 232
retransni tagtioheg PDU. [ 0039] The RRC entity 232, upon receiving an RLC reset

i ndi cation 212 t e . sage 213
to the peer T}zRéggﬁtaP@R e&i's% |%%l{h%§88§%r§%%§%e3d%%%§ %g]?ec%rr%ge {T&Zset. The
par anet ers for théesskBl tequesebadcionbel tedgmeinter FYC katityn 2L 2dBo: tegeimny RRC
message 213 (e.q,. a.RRC CONNECTI ] ABL| SHVENT LETE age or a
RRC CONNECTI ON RPN gﬁ@sﬂ%geg Ageshio Fig LECHSHF message
dedi cated for Lgaes oPI;QeRIBLETely Sk RA0#1ABHAEAPO 3 REFTe AGKNANLEDGE
message as Wi l| be described further below. In order to transmt the RLC
Reset acknow edigaeng farrd vasaheirdirmatianeiom| thedtleh entitwA3RLC Reset

Acknow edgnent oLE gr. a_Pratocol Reset T, e i hdicating
the reset of Q’t f?eolh té'%{l%rflilss?ﬁr.ecelﬁil%n %%@%a&lr%i%%s ?Ongf%%]/f&g nmessage
213 or in a spekd RILC emstyape; dedi cated for RLC reset procedures. An exanple
ol Lhe RLC Resql ARREIORERty b PEREIPHE, SLbSRE SRRy TABLE 2

4. Pass the RLC Reset request to the RLC entity 231 as indication 211 and
to the PDCP entity 233 as indication 214, along with any associated

reset parameters.

[0035] In the event that the RLC entity 231 that is to be reset is the same
RLC entity that is to initiate the RRC message 213 indicating the RLC Reset
acknowledgment, the receiver RRC entity 222 may transmit the message
indicating the reset acknowledgment over a RB which is mapped to a different
RLC entity. Alternatively, a new RB and associated RLC entity may be
configured.



TABLE 2 Information Mul ti

pr ot ocol

bei ng acked>

[0036] In another alternative, the RRC message 213 comprising the RLC
Reset acknowledgment IE can be transmitted on a Signaling RB (SRB). This SRB
may be dedicated to the reset acknowledgment of RLC and some other purposes
(e.g., reset acknowledgment of PDCP). This SRB may be mapped to a UM RLC
entity to avoid the possibility of this SRB being reset.

[0037] The RRC entity 232 may ensure that the RRC message 213 for reset
acknowledgment will fit inside a single RLC PDU. The RRC entity 232 may
aggregate multiple reset acknowledgments for different RLC entities 231 into a
single message.

[0038] The RRC procedure may use HARQ assistance to retransmit the
RRC message that contains the reset acknowledgment indicator. For example, a
HARQ entity 234 may indicate to the RRC 232 that delivery of the RRC PDU
that contains the RLC reset acknowledgment has failed, and subsequently the
RRC entity 232 retransmits the PDU.

[0039] The RRC entity 232, upon receiving an RLC reset indication 212
that an RLC reset has occurred, may send an RRC message 213 to the peer RRC
entity 222 indicating acknowledgment of the RLC reset. The parameters for the
RLC reset acknowledgment may be included in any RRC message 213 (e.g., a
RRC CONNECTION REESTABLISHMENT COMPLETE message or a RRC
CONNECTION RECONFIGURATION COMPLETE message) or in a new RRC
message dedicated for reset procedures, such as a PROTOCOL RESET
ACKNOWLEDGE message as will be described further below. In order to
transmit the RLC Reset acknowledgment information, a new IE, such as an RLC
Reset Acknowledgment IE or a Protocol Reset ACK IE, may be used for
indicating the reset of the RLC entity 231. This IE may be carried in any RRC
message 213 or in a specific message dedicated for RLC reset procedures. An
example of the RLC Reset Acknowledgment IE parameters is presented in

TABLE 2 below.
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_ Type and Reference Semantics Information for
entity reset being acknow edged <l to Nunmber of entities for

Reset



> Protocol entity for reset being acknow edged Bool ean Identifies whether
the entity being reset acknow edged is a PDCP entity or an RLC entity. This
may not be necessary if the reset acknow edge indicator IE is defined
specifically for RLC or PDCP. >> ldentity Integer ‘Identification of the
RLC entity being reset acknow edged. This may be either the |ogical channel
i nstance mapped to the RLC entity, or the RB ID mapped to the entity or
sonme other ID. This information nay be inplied by the presence of sone
other information in a parent field in the information tree. >" RSN

I nteger The Reset SN identifies the C@Aigﬁéjo ndi ng reset request that is

bei ng acked. This shall be the sane SN i n the correspondi ng reset
request. 0040] [t shoul|d be under st qodr§faidt he 1 ndivi g%al RLC Reset
Acknow edge ¥ E“’b%ﬂoélrret erls dedtthed gbovgeane opti onal B2PHES i nf or matli on
cont ai ned iiniihenditenTdy [De assed |n a differenf manner. [0041]When the RLC
entity 231 atprr(itfei&t)%)iiiﬁt@I veefnmm%ri‘1 Setl command ffom
acknowledged

being acked>

Identifies whether the entity
being reset acknowledged is a

> Protocol entity PDCP entity or an RLC entity.
for reset being Boolean This may not be necessary if the
acknowledged reset acknowledge indicator IE is
defined specifically for RLL.C or
PDCP.

Identification of the RLLC entity
being reset acknowledged. This
may be either the logical channel
instance mapped to the RLC
entity, or the RB ID mapped to
the entity or some other ID. This
information may be implied by
the presence of some other
information in a parent field in
the information tree.

The Reset SN identifies the
corresponding reset request that
>>> RSN Integer is being acked. This shall be the
same as the RSN in the
corresponding reset request.

>> [dentity Integer

[0040] It should be understood that the individual RLC Reset Acknowledge
IE parameters described above are optional and the information contained in the
IE may be passed in a different manner.

[0041] When the RLC entity 231 at the receiver receives a command from
the RRC entity 232 to reset, the RLC entity 231 may implement one or more of
the following:

1. Reset some or all the RLC state variables for that entity to their
initial/default values or to the value (if any) configured in the reset
request;

2. Reset configurable parameters to their configured values or to a new

value (if any) received in the reset request;
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the RRC entity 232 to reset, the RLC entity 231 may i npl enent one or nore
of the followng: 1. Reset sone or all the RLC state variables for that
entity to their initial/default values or to the value (if any) configured
in the reset request; 2. Reset configurable parameters to their configured
values or to a new value (if any) received in the reset request; 3. Stop
and/or restart any or all timers associated with that RLC entity 231; 4. In
the receiving side of the PLC entity 231, if possible, reassenble RLC SDUs
from t he PDUS. thap ander retertvey autll Ohmesegimniatedawithdbht RELC ¢tem t o t he
upper | ayer ent{)i ii es (e.g., PDCP entity 233); discard any remnai ni ng PDUs
that coul d not & reassenbl ed i nto RLC SDUs; 5. In the transmtting side of
the PLC entity 123he v8icH6as didal Jf tIR RLRRRitho8m ithes B, tdppémBlsRIL.C buf fer
of the RLC entity 231; 6. In the transmtting side of the RLC entity 231,
discard all RL& ofry dhp KIAE's SIRJ aveanetived o teeapenceadpletivent i ty 231,
and notify the r 1L (£0.0, Iob ¥y he

di scarded SDY( stkiglpl}]p ttie‘gxﬁé%@&%%&?&(cf@%&1?’5??2%“?{3 ,“%tg)ﬁg@%%ﬁde)%n ayer (e.g.,
PDCP entity 233pmaining@Blibthdt copildengt befrkesteimbatd inteRIghSMlis) t hose SDUs

for transmssiqn o the PLC entity 2 el ow i .0l | qw onpl eti on
of the PLC rgsgfl.&l? fransBt Here %ﬁ?@?ﬂﬁﬁ@,erﬁgﬁy?hb 4?%@%?1[}?#?3’%%\5% of the
RLC entity 231,pdhehRPO 1R &{EnidOlLiI1E} SCededC fehoiby B SDU transmit buffer
of the PLC entity 231 when reset occurs; In the transm tting side of the

PLC entity 281 Iniibebrapsuhtiingpde ofa;ﬂe%c(eéﬁgygzsh_mépcaéﬁtaﬂm@ ®f all SDUs
ey S5eP e b (R IO RABR AR P ORERTLCAM A IR PhokiREIREET PLE

entity 221 (via er recel ving such notification, the
upper | ayer entuppyr (#egentiRBCR.@nPDICP @3By 288y of tresdibrartled BD&I(s). ef f ecti vel y

retransmt) those SDUs for transm ssion,to the RLC enti 31, .belowit,
fol | owi ng the cAJFFﬁ|r§E?18Wg§PC{1ﬁ’é?E$E@1?%EE? UpBeT WYY (G g&?r%\géflflg’h of the
reset procedur egsf malyNe RBminild) dieiicayireiraddiit) asbe EDUHEcat e t he

conpletion of reset to upper |ayer entities (e.g.%]é PDCP entity 233 with

i ndi cati on 215)trajsp0aoprie tlIEDRPCamtity 232 38lavai), ipdlewars thegoazlpdn of the RLC
reset (receive I | RAi I 1L C1i.ndi i 15) generate a
PDCP St at us. PV TRSOST IS TRR S g8l et Bhi R S e O
t he RRC proced®RIeC entigy 231, hke RRC 8§Btkage nd0disandledrfroresbaf®213). The RRC
procedure may include ag ex Iigét or . ”E’éi cit indication of the tine of the
reset/activati drrsyif Buller offhed WG epyLy ¢ ]_tW' Fﬁﬁ?ﬁtlﬁ’é‘“&écorrpl i shed on a TTI
or SFN basi sg Ag +80 teXAMRteag §iAe oS VRCRICNindRY 28N, BaiNeRR ubper RigerPr ocedur e
and the RLC reset could al so be allgned with the SIFN or a nunber of TTI's

rel ative to thdekastDEPlentityRRBLHf alhe DRROVsssaerptroshaisdiboeRMO message

213 was recel V%g:knowledged (confirmed) by the peer RLC entity 221 (via RLC

STATUS PDUs). After receiving such notification, the upper layer
entity (e.g., PDCP entity 233) may re-submit (i.e., effectively
retransmit) those SDUs for transmission to the RLC entity 231 below it,
following the completion of the RLC reset;

8. Confirm completion of the reset procedures to the RRC with indication
212; and

9. Indicate the completion of reset to upper layer entities (e.g., PDCP
entity 233 with indication 215).

[0042] The PDCP entity 233 may use an indication of the RLC reset
(received via RRC indication 214 or RLC indication 215) to generate a PDCP
Status PDU.



[ 0044] Upon reception of the acknow edgnent of the RLC reset via RRC nessage
213 fromthe receiver RRC entity 232, the transmtter RRC entity 222

i npl enents one or nore of the following: 1. Stop tiner T102; 2. Reset the
counter 0102 to its initial value or zero; and 3. Confirmthe

acknow edgnent RRC nessage 213 to the RLC entity 221 with indication 205
and to the PDCP entity 223 with indication 206. [0045] The RLC entity 221,
upon receiving acknow edgnent of the reset request via the RRC-indication
205, i npl €oent]s oneTbe K€ eenoitytdsd f‘fﬂ;let omﬁ}n@e s]yncﬂammzetdj wéhh MHORR@. Reset

counter 0101 to z 3. set so t he r| ables for that
entity to RIREFIIEN %1@1@3@?%%3% nge%n ?r %Sstﬁggl?\iﬁ é’ﬁ?j"jedt‘:%?lfl gured
in the resghy (RAURSIN oxlicltRs BhpBeaRfddeH ek &m@flaim;fﬁﬁe%rets@t/édwahoﬁ@mfI gur ed
val ues or to a new value (if any) received in the reset request; 5. Stop

and/ or resteastt Adipynaiively this mey eagsorivaisberl \@ptawTiFﬂi@@’ FINE hawis A5 221; 6. In
the recei ‘F’;ll%g@%%e s&nm%n@a%o “éet{w%e%%&e REC ?osc%h @?@ﬁé% ?es'gkc SDUs

fromthe at "are recei ve sequen e an I ver
sequence tmulm@lsd?aé:ahgmd tyth223 ;SKN scamhd nary of @ffﬁsmelagwewshetllaat T&‘bul d not

be reassenbl nt o ransm t side.of. the RLC entity
221, di schd”e‘%x‘FllP tb&& S%%gsr%oﬁﬁ@'&bﬁ@?%%%%%%%H %BE:F‘F"@FV the RLC

entity 22lpos8- g%entré@égymht&fltﬁgagk%@a ghBgt LG k¥sA3da RRGCcard al |
RLC SDUs fromthe SDU transmt buffer of the RLC entity 221, and notify the

upper | ayensssgae §13 ippome22syiver RRkeerdity 3P didw t%w(lél)tterﬁ]i@renﬁé%@?%l ng such
notifi patllgﬂﬂe Qgts%%eo} I?(%Béefté%@b%%rgcp 223) may re-submt (i.

ef fectively retransmt transm ssion to the RLC entlty
221hel ow i t, 1f Gtévinreg Ttloe; conpl etion of the RLC reset. In another |ess

preferred al native: Int transmtting side of the RLC entity, do not
di scard RLC %Diﬁses?tr cehBtesi A2rtgtingt 1%}0%11%?0%?“%%“ Centity 221(when

reset OCCUrs}; Confirm the acknowledgment RRC message 213 to the RLC entity 221
with indication 205 and to the PDCP entity 223 with indication 206.

[0045] The RLC entity 221, upon receiving acknowledgment of the reset
request via the RRC indication 205, implements one or more of the following:

1. Stop timer T101;

2. Reset counter C101 to zero;

3. Reset some or all the RLC state variables for that entity to their
initial/default values or to the value (if any) configured in the reset
request;

4. Reset configurable parameters to their configured values or to a new
value (if any) received in the reset request;

5. Stop and/or restart any or all timers associated with that RLC entity
221;

6. In the receiving side of the RLC entity 221, if possible reassemble RLC
SDUs from the PDUs that are received out of sequence and deliver
them in sequence to the PDCP entity 223; discard any remaining PDUs
that could not be reassembled into RLC SDUs;

In the transmitting side of the RLC entity 221, discard all RLC PDUs
from the PDU (re)transmit buffer of the RLC entity 221;

-1
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9. In the transmtting side of the RLC entity 221, notify the upper |ayers
(e.g., PDCP 223) of all SDUs whose reception have not been acknow edged
(confirmed) by the peer RLC entity (via RLC STATUS PDUs). After receivVving
such notification, the upper layer (e.g., PDCP 223) may re-submt (i.e.
effectively retransmt) those SDUs for transm ssion to the RLC entity 221
below it, following the conpletion of the RLC reset; 10. Confirm conpl etion
of the reset procedures to the RRC entity 222; and 11. Indicate the

conpl eti on 08. lesht titapsopperg didy ef the(RLQ.enBDCR2 2 2Bycarfl GOUBLCHEDPHCP entity

223 ma se the acknho t.qof th t,. ived via,Rl RC
Cndi cari on 206 6 FeoPRGERE R Pustedyt B BLEER S e Relthiu Py
[0047] The RLC Z@%ef RS6ts @By, PBCPYIRSN 6O LA atlbd SDNEsRAG Rrreeadtige (i.e.,

t he RRC nessage 203 and/or message 213). The RRC%g ocedure may include an
explicit or inphilepetifiepticmatheonpedr lene’ il BEPHS) mayeter gy &k¢-on of

reset. Ater nate%f%gtli\yeli g‘ift?% b it ﬁlo@g %Wg fis?{%eégls%s OI-‘[ R tk?e{jR?p]géx%ﬁg s. As an

exanpl e the synchroni etween the rocedure an 221 reset
coul d al so be aRilgled itifolhowing tBENo@pledionufibbe RAfC #eBkt. dnraglodlténdesst o t he

last TT1 in which. th ness 203, and/ or .RRC.pes e 3 s received.
[0048] 11 accor dSIEE AN TERE el ba (el Dugte gt e B ey oloot

acconpl i shed viggsRRCRUSDURIHMMERISDY rastmmmsuifafoftthe RRRCestignal i ng for
the RRC nessages 203 and 213 in ternms of a Protocol Reset procedure, shown

in Figure 3. [GBh0YhrmerespladrsHIVLing RRC entity 222 may initiate this
ndi cates the ABagt PorS AR E e R IE By oo iRy ok PFel P8 on of the
procedure the fe.an®mAR 22g) dRRC LNUs twhad@ 2eceptiohhiave atoebe¢r ansmi ssi on of a
e T NI T A
successf ul PDUs). After receiving such notification, the upper layer (e.g., PDCP
223) may re-submit (i.e. effectively retransmit) those SDUs for
transmission to the RLC entity 221 below it, following the completion of
the RLC reset;
10. Confirm completion of the reset procedures to the RRC entity 222; and
11.Indicate the completion of reset to upper layers (e.g. PDCP 223).

[0046] The PDCP entity 223 may use the acknowledgment of the RLC reset
(received via RRC indication 206 or RLC indication 208) to generate a PDCP
Status PDU.

[0047] The RLC 221 reset may be synchronized with the RRC procedure
(i.e., the RRC message 203 and/or message 213). The RRC procedure may include
an explicit or implicit indication of the time of the reset/activation of reset.
Alternatively this may be accomplished on a TTI or SFN basis. As an example
the synchronization between the RRC procedure and the RLC 221 reset could
also be aligned with the SFN or a number of TTI's relative to the last TTI in
which the RRC message 203, and/or RRC message 213 was received.

[0048] In accordance with the method disclosed above for RLC reset
accomplished via RRC, the following is a summary of the RRC signaling for the

- 14 -



transm ssion of the nessage [0051] Upon expiration of the tinmer T102 the
transmtting RRC entity 222: 1> Re-Initiates transm ssion of the PROTOCOL
RESET REQUEST nmessage 301 1> Re-Starts Tinmer T102 when | ower |ayers

I ndi cat e successful transm ssion of the nessage [0052] The transmtting RRC
entity 222 takes the follow ng actions when it initiates the transm ssion
of a PROTOCOL RESET REQUEST nessage 301: 1> if this is a new reset request
2> Initialize a new instance of the counter Cl102 and increnent it by one 1>
I f this i SRRCrreeehgeefglfahd tiadtini teripeiofig Petocoaeset pede@ure porement t he
counter %2 b{3one [0053] The transmtting RRC entity 222 sets the contents
of the P 'RESET nmessage 301 as follows: 0> If Cl02 counter is <=

MaxNurber qbﬁ?@%et Re TTRE $FHngsdifmss RRE éﬁlﬂydmt by BBt RUGs@bidcbERede® be
reset in the PROTOCOL RESET REQUEST nessage 301 and set the Transaction

| dent i fi erprogpduie wireBewydhe BLE@réqMéIZltrotheﬁéaw@@réﬂomhcm@@eé@%t er 0>

el se for resetting a RLC entity.

[0050] Upon initiation of the pr&cedure the transmitting RRC entity 222:

1> Initiates transmission of a PROTOCOL RESET REQUEST message
301

1> Indicates initiation of the procedure to the RLC (optional)

1> Start Timer T102 when lower layers indicate successful
transmission of the message

[0051] Upon expiration of the timer T102 the transmitting RRC entity 222:

1> Re-Initiates transmission of the PROTOCOL RESET REQUEST
message 301

1> Re-Starts Timer T102 when lower layers indicate successful
transmission of the message

[0052] The transmitting RRC entity 222 takes the following actions when it

initiates the transmission of a PROTOCOL RESET REQUEST message 301:

1> if this is a new reset request
2> Initialize a new instance of the counter C102 and increment it
by one
1> If this is a reset request that is being re-transmitted
2> increment the counter C102 by one

[0053] The transmitting RRC entity 222 sets the contents of the
PROTOCOL RESET message 301 as follows:
0> If C102 counter is <= MaxNumberofResetReTransmissions + 1
1> Identify the RLC entities to be reset in the PROTOCOL RESET
REQUEST message 301 and set the Transaction Identifier in the
message to be equal to the value of the C102 counter
0> else
1> Declare RL failure and start the RL failure handling procedure.
2> Try to re-establish the connection by sending the RRC re-
establishment request

[0054] Upon receiving a PROTOCOL RESET REQUEST message 301 the
RRC entity 232:

215 -



1> Declare RL failure and start the RL failure handling procedure. 2> Try
to re-establish the connection by sending the RRC reestablishnent request

[ 0054] Upon receiving a PROTOCOL RESET REQUEST nessage 301 the RRC entity
232: 1> Initiates transm ssion of the PROTOCOL RESET ACKNOWN.EDGE
message 302 1> Passes the reset request to the RLC entity 231 1>
Starts tinmer T103 when | ower |ayers indicate successful transm ssion of the
nmessage (optional) The RRC entity 232 sets the contents of the PROTOCCL
RESET ACKNOW. EDGHniestea e m3tdsson bbtHeaRBOTOCOL RASE BACKMOWEBN&#&Ct i on

| denti fi ermv&lage 302 the nmessage to the correspondi ng Transaction Identifier
in the PROTOCOL>RESEds RQESTrdmesa@anhd RiL.dentiy awknow edged [ 0055] Upon
recei ving a PROEGHOLRESET TAGKNGUL EDGE: B02rs hagaRRG.@BIdMY 2220 1> Stops

timer Tlo%réﬁsxﬁ%§ﬁh§3fgﬂé‘meggalg%](ggtigﬁ)al;er 0 1> Initiates transm ssion
of the PROTOCOL RESET COWMPLETE nessage 303 (optional) 1> Indicate receipt

of the ackpow gdement, Lo 4fe lower, |ayers (€8 yR-ProTOCOL RESET
ACKNOWLEDGE message 302 as follows:

1> Set the Transaction Identifier value of the message to the
corresponding Transaction Identifier in the PROTOCOL RESET REQUEST
message 301 being acknowledged

[0055] Upon receiving a PROTOCOL RESET ACKNOWLEDGE 302, the

RRC entity 222:

1> Stops timer T102

1> Resets counter C102 to zero

1> Initiates transmission of the PROTOCOL RESET COMPLETE
message 303 (optional)

1> Indicate receipt of the acknowledgment to the lower layers (e.g.

RLC)
[0056] The following is a summary of the messages depicted in Figure 3.
[0057] The PROTOCOL RESET REQUEST message 301 is used for

requesting a reset of a lower-layer protocol entity:

Signaling radio bearer: SRB 1 or SRB 2
RLC-SAP: AM or UM

Logical channel: DCCH

Direction: UE -> E-UTRAN, EUTRAN -> UE

Name Need Type/ reference
Message Type MP <ref>
Transaction identifier MP Integer [0..3]
Protocol Reset Indicator 1 MP

[0058] The PROTOCOL RESET ACKNOWLEDGMENT message 302 is
used for acknowledging a reset of a lower-layer protocol entity:

Signaling radio bearer: SRB 1 or SRB 2
RLC-SAP: AM or UM

Logical channel: DCCH

Direction: UE -> E-UTRAN, EUTRAN -> UE

-16 -



[ 0056] The following is a summary of the nessages depicted in Figure 3.

[ 0057] The PROTOCOL RESET REQUEST nessage 301 is used for requesting a reset
of a |l ower-layer protocol entity: Signaling radio bearer: SRB 1 or SRB 2
RLC- SAP: AM or UM Logi cal channel: DCCH Direction: UE -> E-UTRAN, EUTRAN ->
UE Nanme Need Type/ reference Message Type MP <ref5- Transaction identifier
MP Integer [0..31 Protocol Reset Indicator IE

Name Need | Type/ reference
Message Type MP <ref>
Transaction identifier MP Integer [0..3]
Protocol Reset Ack TE MP
[0059] The PROTOCOL RESET COMPLETE message 303 is used for

. completing a reset of a lower-layer protocol entity (optional):

Signaling radio bearer: SRB 1 or SRB 2
RLC-SAP: AM or UM

Logical channel: DCCH

Direction: UE -> E-UTRAN, EUTRAN -> UE

Name Need | Type/ reference
Message Type MP <ref>
Transaction identifier MP Integer [0..3]
[0060] The disclosed methods and apparatuses are applicable to any

wireless communication devices and systems, including those related to 3GPP
LTE and/or HSPA enhancements (e.g. WCDMA evolution Rel-7, Rel-8, etc).
[0061] EMBODIMENTS

1. A method for resetting a radio link control (RLC) entity comprising:

sending a RLC reset indication.

2. A method as in embodiment 1, wherein said reset indication is
forwarded to a radio resource control (RRC) entity.

3. The method of embodiment 2 further comprising triggering an RLC
reset.

4. A method as in any of embodiments 2-3, wherein said trigger
includes RLC Status Protocol Data Units (PDUs) indicating erroneous sequence
numbers.

5. A method as in any of embodiments 3-4, wherein said trigger
includes the number of retransmissions exceeding the maximum number of
retransmissions allowed.

6. A method as in any of embodiments 3-5, wherein said trigger
includes an unrecoverable error.

-

7. A method as in any of embodiments 3—6, wherein said reset request

includes one or more of the following: a cause value that indicates the reason for

S17 -



MP  [0058] The PROTOCOL RESET ACKNOALEDGVENT nessage 302 is used for
acknow edging a reset of a |l ower-layer protocol entity: Signaling radio
bearer: SRB 1 or SRB 2 REC-SAP. AM or UM Logi cal channel: DCCH Direction:
UE -> E-UTRAN, EUTRAN -> UE Nane Need Type/ reference Message Type M
<ref> Transaction identifier

the reset request, status information indicating the last sequence number (SN)
correctly received for the entity requesting the reset, and identification of the
RLC entity to be reset.

8. The method of embodiment 7, wherein said identification is made
using a logical channel instance associated with the RLC entity.

9, A method as in any of embodiments 7-8, wherein said identification
is made using a radio bearer associated with the RLC entity.

10. A method as in any of embodiments 2 —9, wherein the RLC entity
starts a timer.

11. The method of embodiment 10, wherein the RLC entity suspends
transmission of any PDUs on the entity being reset.

12. A method as in any of embodiments 10-11, wherein the RLC entity
flushes the buffer of any SDUs sent before the reset.

13. A method as in any of embodiments 10 - 12, wherein the RLC entity
suspends reception of any PDUs on the entity being reset.

14. A method as in any of embodiments 10 - 13, wherein the RLC entity
increments/decrements a counter (C101) that keeps a count of the number of
reset requests.

15. A method as in any of embodiments 10 - 14, wherein said RLC
resets the entity to the initial parameters configured.

16. A method as in any of embodiments 10 - 15, wherein the RLC entity
receives an RRC indication with an acknowledgement of the reset request.

17. A method as in any of embodiments 2 - 16, further comprising
forwarding said RLC reset indication to a RRC layer.

18.  The method of embodiment 17 further comprising forwarding a RRC
control message to a peer RRC entity.

19.  The method of embodiment 18, wherein said RRC control message
includes an indication that a reset of the RLC is required.

20. A method as in any of embodiments 18-19, wherein said RRC control

message comprises parameters for the reset.

- 18-



MP Integer [0..3] Protocol Reset Ack |E MP [0059] The PROTOCOL RESET
COWPLETE nessage 303 is used for conpleting a reset of a | ower-I|ayer
protocol entity (optional): Signaling radio bearer: SRB 1 or SRB 2 RLC- SAP:
AM or UM Logi cal channel: DCCH Direction: UE -> E-UTRAN, EUTRAN -> UE Name
Need Type/ reference Message Type M ' '

21. The method of embodiment 20, wherein a Protocol Reset Indicator
Information Element (IE) indicates the reset of the RLC entity.

22.  The method of embodiment 21, wherein said IE is carried in the
RRC control message.

23. The method of embodiment 21, wherein said IE is carried in a
dedicated message.

24. A method as in any of embodiments 17 — 23, wherein the RLC reset
indication includes an indication of the time of the reset.

25. The method of embodiment 24, wherein said time indication is
explicit.

26. The method of embodiment 24, wherein said time indication is
implicit.

27. A method as in any of embodiments 16-26 further comprising
transmitting the RRC control message to a RLC entity other than said RLC
entity to be reset.

28. A method as in any of embodiments 1627, wherein the RRC entity
ensures that the RRC message will fit inside a single RLC PDU.

29. A method as in any of embodiments 16-28, wherein the RRC entity
aggregates multiple reset requests from different RLC entities into a single
message.

30. A method as in any of embodiments 16 — 29, wherein said RRC
entity ignores the RLC reset indication if the RRC layer receives the reset
request for the RLC entity for which the reset is ongoing.

31. A method as in any of embodiments 16 — 30, wherein the
transmitting RRC entity acknowledges a reset request from the transmitting
RLC entity.

32. A method as in any of embodiments 16 — 31, the transmitting RRC
entity indicates a pending RLC reset to the PDCP.

33. The method of embodiment 32, wherein said indication to the PDCP

triggers the generation of a PDCP status PDU at a transmitter.

-19 -



<ref> Transaction identifier MP Integer [0..3] [0060]The discl osed nethods
and apparatuses are applicable to any wirel ess comuni cati on devi ces and
systens, including those related to 3GPP LTE and/ or HSPA enhancenents (e.g.
WCDMA evol ution Rel-7, Rel-8, etc). [0061] EMBODI MENTS 1. A nethod for
resetting a radio link control (RLC) entity conprising: sending a RLC reset
i ndi cati on. 2. A nethod as in enbodinent 1, wherein said reset
indication is forwarded to a radio resource control (RRC) entity. 3.
The met hod of eabodAnerethdl fadr ichenycaihvpmbsilingerdtsi Yyer id3dg varerRnCafteset .

4. A nmethod as jn any of odi nent - wherejin said trjgger includes RLC
Status Pr &F%%Pfsﬁi&flé%@ﬁ Bgr&)@ﬁ%‘)gei &’(Tiz%]g@ieﬁél%%ﬁa&%%ﬁ@?e% ce numbers.

5. A method asgisn amye HetROPGFURBIM St $4, WBERI the $AhE: TT020URErhinGLUdes the
nunber of retransm ssions exceedi ng the maxi mum nunber of retransm ssions

al | oned. the time ghe thanemnHbiagdREREC entity mety veaib & arertksosdglgeprat defpraai d

trigger in%l udcgns Angunre Qverabl e error. 7. A nethod as in any of

. 111t rther. OIl, .
enbodi nent'8 588 Whereiay Sai d reset request includes one or nore of the

follow ng: a cadgse mahisghddhak imdingadfesmbbéimeasasohs f-0r35, wherein after
transmission of the RRC message, the RRC entity increments a counter C102 for
keeping a count of the number of reset requests.

37. The method of embodiment 36, wherein the counter C102 indicates
the Reset Sequence Number(RSN) for the reset request.

38. A method as in any of embodiments 16 — 37, wherein after
transmission of the RRC message, the RRC entity provides an indication to the
RLC layer that the reset procedure has been initiated.

39. A method as in any of embodiments 16 — 38, further comprising if
the timer T102 expires, the RRC retransmits the reset request.

40. A method as in any of embodiments 16 — 38, further comprising if
the timer T102 expires, the RRC sends a new Reset request.

41. A method as in any of embodiments 16 — 40, further comprising if
the timer T102 expires, the RRC increments the counter and restarts the timer
T102.

42. A method as in any of embodiments 16 — 41, further comprising if
the timer T102 expires, the RRC provides an indication to the RLC.

43. A method as in any of embodiments 16 — 42, further comprising the
counter C102 reaching a pre-determined value, and the RRC initiatihg a RRC
RECONFIGURATION procedures

44. A method as in any of embodiments 16 — 43, further comprising if
the counter C102 reaches a pre-determined value, the RRC initiates Radio Link
Failure procedures.

45. A method as in any of embodiments 16—44, further comprising if the
counter C102 reaches a pre-determined value, the RRC initiates Physical

Channel Reconfiguration procedures.



the reset request, status information indicating the |ast sequence nunber
(SN) correctly received for the entity requesting the reset, and
identification of the RLC entity to be reset. 8. The net hod of
enbodi nent 7, wherein said identification is made using a | ogical channel
i nstance associated with the RLC entity. 9. A nethod as in any of
enbodi nents 7-8, wherein said identification is made using a radi o bearer
associated with the RLC entity. 10. A method as in any of

enbodi rrents 2 469 Nmetéﬂod at v a Ry &f @nbodiypestaid s 48, whemin the RRCustd. The

met hod of rein the. PLC entit t ransm SSI on of
any. PD- Us DANENCregE g Baaer 6o s inets Fe-tpterit R 50 S STRE 2 of
enmbodi nentgqddstll, vvherel n the PLC entity flushes the buffer of any SDUs
sent before the reset. 13. A nethod as in any of enbodinments 10- 12,

wherein the RL@7entAtwe@aéﬁémgn}’éf:@pb@@ﬁle@% dpy 4BDuBexsin treRBRtYSEy bei ng
reset. th
RLC enti ty I Hléiglgr‘r%ﬁ?ﬁg%&gcr %§t gqg&% unfﬂe? ;gflf%htescﬁ Qtrﬁrelge%lst t\ggéﬁolg(?l? of et he

nunber of mesape tleguesatsns the reset rdicahoret hod as in any of enbodi nents 10 -
14, wherein said RL restst e entit o0 the initjal raneters

confi gur ed. a8, S{:@ Wh Hinﬁxt'i% V@Ter@r‘?bgé‘bdﬁéﬁ{@ ates| thepar ej n
the RLC erRR@Xhate&@wé% oﬁﬂaeFiE%R‘CI POUGRRE @cshtmrishh@mm kawhedgament of the
reset request. . A nethod as in _any of enbodinents 2 - 16, further

conpri si ng for#ar di Agmg‘%hod RO peyef emﬁadwntéri&o 48, furtlgen %}@?mmg 18.
The met thJp%L I%E@Q%ﬁg%@t fﬂt.?xﬁe‘ééé&- ncﬁl%gipé H}ﬁé ’{ %qﬁ@gtdljopg %m rol

message to-a peef i ret
wher ei n sathdralaﬁqﬁgiﬁm(bénmg@agmg mhddmwlaigam@t@ﬁthmsemhuastmm of the
PLC i s requi BEd' . 20. A nmethod as in any of enbodinents 18-19,

wher ei n saPd"RREISBRYFBI nessage conprises paraneters for the reset.

21. The nethodspf emhodhdmpl 2QmbBMABHEAN4E RrHiRCRmTesel thodbeatiay
| nf ormat i on Elenent (IE) indicates the reset of the RLC entity.
RC layer passing the reset request to a receiving RLC layer.

51. The method of embodiment 50, further comprising waiting for a
confirmation from the RLC layer before sending the acknowledgement.

52. A method as in any of embodiments 16 — 51, further comprising
upon receiving the RRC message including the reset request for an RLC entity,
the receiving RRC entity stops the transmission and reception of any PDUs
configured for the RLC entity to be reset.

53. A method asin any of embodiments 16 — 52 further comprising upon
receiving the RRC message including the reset request for an RLC entity, the
receiving RRC entity flushes a data buffer.

54. A method as in any of embodiments 16 — 53, further comprising
upon receiving the RRC message including the reset request for an RLC entity,
the receiving RRC entity passing the reset request to the RLC entity and
associated reset parameters.

55. A method as in any of embodiments 16 — 54, wherein a Protocol
Reset ACK IE for acknowledging the reception of the reset of an RLC entity is

used.
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22. The nethod of enbodi nent 21, wherein said IEis carried in the RRC

control nessage. 23. The nethod of enbodi nent 21, wherein said IEis
carried in a dedi cated nessage. 24. A nmethod as in any of

enbodi ments 17- 23, wherein the RLC reset indication includes an indication
of the time of the reset. 25. The nethod of enbodi ment 24, wherein
said time indication is explicit. 26. The nethod of enbodi nent 24,
wherein said tine indication is inplicit. 27. A nmethod as in any of

enbodi nents 16686 f Armkerodcasm iagly ng etmtad e tsi Ty—tdselRRECrconiprodingressage
to a RRCentit r than said RLC entity tq.he re 28. A nethod
as in any_"éS}fle %&%ﬁﬁém}gﬂf&lﬁ?{ TSR PaR ﬁorflﬁ’@n I’éﬁﬁsﬁ(}é‘rf‘%ﬁf?‘éﬁesﬁh% the RRC
nmessage W RLCfdnith NsdidREC St NGk GeRliterPRsbbting one or Afbre Af ABE RAE agmtén any of
enbodi nents 16-28, wherein the ERG entity aggregates nultiple reset

request s fyagiabdis foethaitRIRC endifny ta thesr ingiel valessyite afdeaysluded inthe 30, A
net hod as Iieg t%ﬁ Qgt enbodi nents 16 - 29, wherein said RRC entity ignores
the RLC reset indrcation if the RRC | ayer receives the reset request for
the RLC entitysffor whinethddhes iesaly df entganagts 16 — 56 Biftheék cortgrodngs i n any

of enbodi ments 16 - 30, wherein the transmtt.i.n ity acknow edges a
reset requilen Heghbe Ak thebereiey %ﬁcwgemeoramainéﬁo% SN IR R

any of enbedtnBats A&t RBE atlthe rbiansTelditing cERSm@abid Yarh ik eateshar pendi ng
RLC reset to the PDCP. 33. The nethod of enbodi nent 32, wherein said
i ndi cat i orronBgureel ROHOP o jogyetlye ihdudehby Hiei 1saetofeauePDCP st atus PDTJ at a

transmtter. 34, t S.pl e o'fm-m =g wher ei n
after transm ss5|8bn éféfh@d%%ﬂ?nggge%g%l@gm%&é {e%r:it—idé"ty s%lz?%(g)mapr?%ﬂ%r T102.
35. The nmethadthefRethotiamotividrecelves & combhedifiomethelRRE lawyireo nésaesnt he ti nme

it at ] ngUEGrEHE S8 BRC o the TeayrerataB Ot LA ) OF AnbBtients 16
- 35, whergihiafiatith tRASIH3 Shewy of the RRC nessage, the RRC entity
increnents a counter Cl02 for keeping a count of the nunber of reset
requests. 59. A method as in any of embodiments 16 — 58 further comprising
when the RLC at the receiver receives a command from the RRC layer to reset an
RLC entity, said RLC at the receiver reassembling RLC SDUs from the PDUs
that are received out of sequence and delivering them to a PDCP entity on the
receiving side of the RLC entity.
60. The method of embodiment 59 further comprising discarding any
remaining PDUs that could not be reassembled into RLC SDUs.
61. A method as in any of embodiments 16 — 60 further comprising
when the RLC at the receiver receives a command from the RRC layer to reset an
RLC entity, said RLC at the receiver discarding all RLC PDUs from the PDU
transmit buffer of the RLC entity on the transmitting side of the RLC entity.
62. A method as in any of embodiments 16 — 61 further comprising
when the RLC at the receiver receives a command from the RRC layer to reset an
RLC entity, said RLC at the receiver discarding all RLC SDUs from the SDU
transmit buffer of the RLC entity on the transmitting side of the RLC entity.
63. The method of embodiment 62, further comprising notifying the
upper layers of the discarded SDUs.



37. The nethod of enbodi nent 36, wherein the counter Cl102 indicates the
Reset Sequence Nunber (RSN) for the reset request. 38. A nethod as in
any of enbodinments 16 - 37, wherein after transm ssion of the RRC nmessage,
the RRC entity provides an indication to the RLC | ayer that the reset

procedure has been initiated. 39. A nethod as in any of enbodi nents
16 - 38, further conprising if the timer T102 expires, the RRC retransmts
the reset request. 40. A nethod as in any of enbodinents 16 - 38,

further conpri g4ng Thetnhehtd oe¢mBddeex pBfasther hemBRE paehdsipaenbweReset

request. 41. A od as in any of i ments . 16- 40, furfher
conpri si ng e U bepEtRg ﬁ%’ngégégor&%‘?srné@smf‘ ﬁ%tﬁgﬁﬁ?té’r@m"%“tfﬂ@“&%ﬁ ®r and
restarts thensibRbebf thbO2LC reset. 42. A method as in any of embodinments 16 -
41, further conprising if the tinmer T102 expires, the RRC provides an

i ndi cat i on to td% RAGnethod as imgny Af pmbhddnerdsilf -afy, oirtharbodinenes 16- 42,

further r{? ﬁ}enﬁL&hﬁ%ounter C%;%]%ﬁ?rﬁ?%%ql ngqd %e%ﬁ@ﬁé@e@j&jre %gg and

“the RRC inl ng a Focedur es t hod as
in any of RhOadititgntsidIBLE a43thef1l¢bé1kléﬂ‘ nG‘Ofyp)ﬂig sha1gppér Ielyer$0ﬁmﬂESDKE§02
reaches a pre- determndvalug R%glnlt ates Radi i nk Fal|ﬁ
proceduresWhose recepiag havepeh He‘é§‘di“h° RIS P Be drre TR AN £4F t her

conpri si nqrbﬁsﬁﬁﬁn%%mgﬁfthgiﬁ% tg@ghes a pre-determ ned value, the RRC
initiates Physical “Channel Reconfiguration procedures. 46. A net hod

as in any of erfiodi fibatsethed ofismb a@itrbor hetRRCoEEsing RREr TeeHsagt i on

Id f h
a7 A ot oAe T ARy B ERGLRERY SRR R i I R S SIS i

Aut omat i ¢ fRefreiaC eRaq;ubélbw(lHﬁiR@wﬁ@&Jhstcm@&tio@ ofehé &ighidset.he RRC nessage
that contains the reset .indicator. rrg &%of enbodi nent 47,

wherei n sai d HARO i AdneHiassas B fRR Oﬁﬁﬁbpﬁ%erﬂél%%e HeCORREIPER t hat
cont ai ns txbﬁerﬂ&&: RE@%& theRcbidbi Beives a comnfh®d fﬁnméWCQ%ér@o %t 2

enbodi ments 16 - 48, further conprising upon receiving the RRC nessage
i ncl udi ng Rhe anéEE,tSal@éilééat fhor regpivRE @ rdirniing comipdetiomced e rgseRC that i ty
sendi ng a%ﬁﬁknow edgenent of the reset request back to the transmtter.
50. The d of enbodi ment 49, further conprising the receiving RRC | ayer

passing the resst raguesiod & & hegel ¢hidgdih&ntbaper 67, further @prisieg met hod
of enbodi ment 50, further conprising waiting for a clgnfl rmati on fromthe
RLC | ayer BBpnihe Rkhat Hep teseivarraseired gengiind from the RRC layer to reset an

RLC entity, said RLC at the receiver indicating the completion of reset to upper
layers.

69. A method as in any of embodiments 16 — 68, wherein a PDCP layer
uses an indication of the RLC reset to generate a PDCP Status PDU.

70. A method as in any of embodiments 16 — 69, further comprising
upon receiving the acknowledgement of the RLC reset by the receiver RRC
entity, the transmitter RRC entity stopping timer T102.

71. A method as in any of embodiments 16 — 70, further comprising
upon receiving the acknowledgement of the RLC reset by the receiver RRC
entity, the transmitter RRC entity resetting the counter C102 to its initial value
or zero.

72. A method as in any of embodiments 16 — 71, further comprising

upon receiving the acknowledgement of the RLC reset by the receiver RRC



52. A nethod as in any of enbodinents 16 - 51, further conprising upon
recei ving the RRC nessage including the reset request for an RLC entity,
the receiving RRC entity stops the transm ssion and reception of any PDUs
configured for the RLC entity to be reset. 53. A nethod as in any of
enbodi ments 16 - 52 further conprising upon receiving the RRC nessage

i ncluding the reset request for an RLC entity, the receiving RRC entity
flushes a data buffer. 54. A nethod as in any of enbodi nents 16 -
53, furt hestitgniiveitsdmgnities R RE ety doglithinmRRE arkssalgdgemehuidi thg Rll{e r eset
request for an RLC entity, the receiving RRC entity passing the reset

r equest tolaY‘PFeOIF?_]éCErﬁnit’ct&/’- and associ ated reset paraneters. 55. A
method as in ary of sepRadiaBMSadP of eRbodMISHE18 278N LR coRfFelin/\CK | E
for acknow edging the reception of the reset of an RLC entity is used.

56. A net hagbnageceivirhyclofovdatgsdnergnifstheeresetsmauast Wer theoRBO shadilhen t he
RLC at thenrlcei \{ﬁrtr%%r%iit es @ c%m"gialgd,rfllb?mthe RRC | ayer to reset an RLC
entity, sal HREE Y RS THEREPORP B S8Y ¢ ng one or nore of the RLC state
vari abl es for that R @eehéd by ik anthéiembiodirhérsts 16al G8sfuathdrocomprading
included in the reset request. 57. A nethod as . in f odi nent s
16 - 56 f utRWefeCEMPF F‘%lf?f)d"%ﬁﬂgi%er’in?%e‘)fﬂh@ geet Fraues gia de Bg@gitgﬁsﬁa conmand
from the RRGLa¥ehe HANLRSRE: f;’é%eﬁk% SRtdityec16aidRC at the receiver
resetting configurable paraneters to their configured values or to a val ue
i ncl uded in th&br esét meBrpdesst in any of embgdimentetliod 74sfurphemprarisn®odi nent s
16 - 57 further conprising.,when the C at _the recejv i command
fromthe RREH lgiygerl DAFELE le%%enl}ff_% &n |et]§>g’,S etsg?q&e%i_gaaﬁ{et ﬁg%?etggﬁ%/lz(r: stop
and/ or r esdrafty agblye Ohnahittéd IBEtSingRO OF atced ofheRItM atate hatiakles fdrithe

59. A nethod as in any . of enbodinents 16 - 58 féll’ her congrisi ng when the
RLC at t hebkEeEatieto thsdeinyeal ylpghomied Yalgmipre theresetisapedet an RLC
entity, said Rlsg at st RRRCA ¥ELnY 6RESSBIN s REC FPUsrtkamdnhigidthbs t hat
are received out of sequence and delivering themto a PDCP entity on the
recei vi ng spaerestivife aRu@©vdadganyent of the reget refeshsichte BRGertbedildent 59

recel e bt SRUO o xc6d. rehe _
eassonbl GG R &eapputier Festng SR RRe el Db at (OGP BB < 16

- 60 furt hefluePsinol Sv41ge Wdndddia fRleCeadt ehedtecei ver recei ves a command
fromthe RRC | ayer to reset an RLC entity, said RLC at the receiver

di scarding al | 7ﬁLC Poneihofl ag i pmeoipprbodiapRts 16 b Rehes FORRESIREEPERAt i ty on
t he transm .t j i ; ithcany  of
enbodi msn?iI s? Egllgﬂ% aédjl_&? YJVF t%%@%g?hﬁlﬁlfe %%M\?ﬁg%mtvﬁaeﬂ%lz_%}{gf %ggﬁeﬁi \S/Ireér

recei ves ahedraremaitter stopphes RREHaakieg ahp or ald bimegn aRioCiaded with, thebihdt RLC at
the receiver.discarding all PLC SDUs fromthe SDU transmt buffer of the

RLC entity"BHYthe transnitting side of the PLC entity. 63. The

met hod of enbodigmeniA §3thddusd hekng ofpribsiiigemtotiicf y i7ngfiidieewppeprisiayer s of
t he di scarded SDUs. 64. The net hod of enbodi nent 63 %r%ﬂgr
conpri si ng'RIeraspaRs palrawledsanpmi ol thegrasple ramgst Vi the €&t o the

RLC enti {yeRaLol e Lokl .t&gréa{'é%%ﬁ_gﬂgg%ﬁ%@%@@stf%%g PBERLthat are 65 A

method as in any o i ments urther conprising when the RLC at
t he recei vereived eitveSseguenrenamntddlivemngtbeRRC thay)CP entitset an ELC entity,

" ecepti on have ot BRMHERhSN BHOUIBY oho skl R Ty RN PR
transm ttinRgsShig POUERRaRI&Q1@AbE by reassembled into RLC SDUs.

80. A method as in any of embodiments 16 — 79, further comprising
upon receiving acknowledgement of the reset request via the RRC, the RLC
entity at the transmitter discarding all RLC PDUs from the PDU transmit buffer
of the RLC entity on the transmitting side of the RLC entity.




66. The nethod of enbodi ment 65, further conprising after receiving such
notification, the upper |ayer re-submtting those SD Us for transm ssion to
the RLC entity belowit, following the conpletion of the RLC reset.

67. A nethod as in any of enbodinents 16 - 66, further conprising when the
RLC at the receiver receives a conmand fromthe RRC | ayer to reset an RLC
entity, said RLC at the receiver confirm ng conpletion of the reset to the
RRC. 68. A nmethod as in any of enbodinments 16 - 67, further

conpri si ng whegli heARh&atl 4 secef vabodiaoeity a8 -ad3¢,ofurtina dongimdihg RRC

| ayer to reset an RLC entity, said at the receiver ipdicati he
conpl et i orFR9N Fesewing 60kfﬁ>ﬁ€?dgeéwﬁrtso§%%e reset gaguest W@tﬂ’&dﬂg& itﬁegﬁgﬁof
enbodi mentg,1641 68 tr4NSHRLD Bs BRER: LANEIC UPRS B kRIS DS trORs @t bulier RLC
reset to generate a PDCP Status PDU. 70. A nethod as in any of
enmbodi mentd thé RLG@tityunt thertrammpitiisg aiglewni the Ré€e¢ntitg t he acknow edgenent
of the RLC res byt he recei yver .ERG ent L1V, 1) . tity
stopping ti mer%%llog?le ndifiGd O¥ffnbﬂgﬁ%?%o%{’afélrwr%?é:tr?g/n%gfsqpé%ggfr%e tt§?16 - 70,
further camyel3ayngs upte diseeiyd BOUhe acknow edgerment of the RLC reset by
the receiver RRC entity, the éransm’tter entit reset%i ng t he counter
C102 to its ini%Bi al Thampthed obgpgodiment 82, Byrthex qouning alter r'eq vV 1p#

enbodi mnttﬁe%@tﬁic%&on,fﬂié LpBEr IGPBPH QISR o SOTis\VbiNGahiigiAtdewhedgenent
of the RLC reset by the receiver RRC entity, the transmtter RRC entity
conf i r mi nRb.Bensitk henivat fdhering the tdneplRtionloayks REE 1BEP entity. 73.

A nethod as in_gny qf diments 16 .- .72, fuyrther [.S)

recei ving ackndt edé‘éﬂ%ﬁggﬁ H%E?fley?fgénet{()d}né%rﬁtesgitg g?e{uﬁﬁgp g@ﬁ%ﬁg%&ﬁ% entity
at the traRsdivideelckab@pRigBgeht 8RthEX@det request viad the RROptHoHLGsenitityamy of
enbodi nents 16 - 73, further conpri %ng U{)Cﬁ’l f) ei vi n% acknow edgenent of
the reset thedtansmites nptbimgide yprer ppxere At 3l §DMs Yhesetpsiiinn R 0%set t i ng

counter CHOL, tQLZ&FRdged by the febr FLOBhARHoAShd frafBMiRinLHB00 IRMEC1L6 - 74,
further conprising up%n recel ving acknow edgenent of the reset request via
the RRC, tdmitRLC entity at the transmitter resetting one or nore of the RLC
state vari abl es,.for, ¢t he C,epti to their initial .a_val ue

i ncl uded in th§5r es eflée(?hg‘%fjpemggdlmm}%%’ ﬁlrﬁg?rh%gl%\ésqlhgggtﬁgQ%(#e?‘g%%odi nent s
16 - 75, fymetheiricaoan! iheiupgetReBr Fee@Mithiggabk SOV Sdgammpmiaiorn tegheeset
request via the RRC, the RLC entity at the transmtter resetting

confi gurabﬁ%cﬁaiﬂé}’rﬁ?]éﬂ’sltatféll@‘ﬁé}grth@d?ﬁfqpé‘m%o%ﬁﬁs 8?50 a val ue i ncl uded
in the reset reguesh. method as #f anfofBLBHiASHts N 6A0%50TwSRBOM HBALiBg16 - 76
further conprising upon receiving acknow edgenent of the reset request via
~the RRC, tumnRiCenmig tykmiwltheehemnehihet esestappishyicothe EBRGrihenglany or

all tinmers associagted with that. that entity. , od as in any
of enbodi rfEht'¥ a%ég‘? ?r??,smfl Pt ﬁ%’rﬂr(%ﬁﬁrc?%lipkeéyo&p%ﬁﬁh?égseelz\%? ﬁlge g%@owl edgenent

of the reset reguesi methddhgs RREny bhenBolireaitstls atse] hecthsmaanpiitiey
reassenbling RLC SDUs fromthe PDUs that are received ougﬁcﬁ mﬁ ce and
del i ver i ng\RdrerceyinshecippeRedsiment. of the reset7gequpre Vireto & 1d1 ment 78,
further CO%RI{tkt%g Q%i%la%%@&bpgl(ﬁ%ir{geﬂml e TiHSe 18t 1o 180k be

reassenbl e .
88. A processor configured to perform a method as in any of
embodiments 1-87.

89. A wireless transmit receive unit (WTRU) comprising the processor

of embodiment 88.
[0062] Although the features and elements are described in particular

combinations, each feature or element can be used alone without the other

features and elements or in various combinations with or without other features

.95 -



80. A nethod as in any of enbodinents 16 - 79, further conprising upon
recei ving acknow edgenent of the reset request via the RRC, the RLC entity
at the transmtter discarding all RLC PDUs fromthe PDU transmt buffer of
the RLC entity on the transmtting side of the RLC entity. 8l. A

met hod as in any of enbodinents 16 - 80, further conprising upon receiving
acknow edgenent of the reset request via the RRC, the RLC entity at the
transmtter discarding all RLC SDUs fromthe SDU transmt buffer of the RLC
entity on drdeclemansr The ngtlsoddeordlovt bleail®h Grentded ynay be impleB8ntéthm aret hod of

enbodi nent 81, further conprisin otifying t. upper. l.ayers of the
di scar ded CSﬂHé‘.ter programg§o t‘f’ﬁée’ tﬁ’fﬂi‘w © é%%%‘gfynﬁﬁgo%?d ]%{‘u? tcﬂ’éllpu&ﬁfr'rpri si ng
after recelpyife tdhsaBOthidiaat F@NexdecNBONPRCE de¥RN H8pSHbBbhbLNG drhg SDUs

for transm ssion to the RLC entity below it follow ng the conpletion of the
RLC reset .processor. Igmmplenelideotbuaer-randahle storagaivendiiwas include 8zcad iy her

conprisin hVI n d f r La the RRC,
the  RLC onPr RO, IR0RL bR R SE R (EhL S Ry [EBHEhetL R | o, 0
whose r ecephiiamduatce niaholyaekivices knagmatgaddibyguties pgerndRbe&rédisks yndn t he
transmtting side aof the RLC entity. . 85. The .nmet hod of..e i ment
8- ur ¢ haPTeap Sy T PBHEA Y AR AFIER) BRI Mo CHEBURT] ayer
re-subm t tding the RRHS Jepsathb ank@ PV, to the RLC entity below it,

followi ng the conpletion of the RLC reset. 86. A nethod as in any of

enbodi ment[8083 - 85Suttableepcesemprindudeg hypway peewingplaga gensrehWpepstent of
the reset r t_via. i g nfirmng
coml ot 1 orPGre e % Rt s TP giges s ko) (rRLEPITR ShREL
enbodi mentgoddsor @B P)f apliality ofMaidrsprogedspes) ohe oe inviragniackprocdsedgenent  of
the reset request via t RRC, the Centity at the transmtter .i.ndicating
t he conpl é¥PYRaBIn Wétgeat ng Cﬂff‘pércoPﬂ"gh% a micrdeot ?r’ﬁﬁﬁé‘g}gg Pegibifif i gur ed
to perfor %@eéﬁﬁé&@r@tﬁ‘zé\l@@ﬂgx pic18 PROStamBRLSle BB Arrays (FPGRR) ciicikd, el ess

0

transmt receive unit RU) conprising the processor of enbodi nent 88.
[ 0062] Al t howghheheypeedintegmtah direris (it snd/oe adésiernpdungn particul ar

conbi nat i each feat ur enet i ot her
features 39(616‘44' eman%‘éJ r%%slgoﬁq\g}aar%%%:l% %noﬁﬁ?ﬁgﬁfdézg%ﬁ%ﬁ%q%re W\}v(it) Pﬁg%fl %21,? her
features andiefreqmiics trabzeecinet bodse Bra irelss hankmifprecovivd aditriByIRE),

i npl enented in a conputer progr software, .or firmware tangi enbodi ed
in a computssF 9‘&‘@86@5‘1’“@?’?’6?%@ S6 é@(@eﬁ?ﬁ%ﬁ’ifktﬁ?n&mg@ﬁa%@bxﬁﬁrpose

conput er  of,ah i 0GRSAREr. BHRMMEU Oha$ VPSS 1 eadablEos akRG8odTREL UNTS
include a réad only nenory (ROVM), a random access nenory (RAM, a register,

cache nenomplesenteddndistivarerandioy saféwiagessucheamechienddd dldegctanzgai nt er nal
RS SRR U S T R R
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (LCD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet

browser, and/or any wireless local area network (WLAN) or Ultra Wide Band

(UWB) module.



[ 0063] Sui t abl e processors include, by way of exanple, a general purpose
processor, a special purpose processor, a conventional processor, a digital
signal processor (DSP), a plurality of mcroprocessors, one or nore

m croprocessors in association with a DSP core, a controller, a

m crocontrol ler, Application Specific Integrated GCrcuits (ASICs), Field
Progranmabl e Gate Arrays (FPGAs) circuits, any other type of integrated
circuit (1C, and/or a state nmachine. [0064] A processor in association with
software may be used to inplenment a radio frequency transceiver for use in
a wreless transmt receive unit (VWT&&, r equi pment (UE), term nal,
base station, radio network controller %@ﬁﬁ;, or any host conputer. The
WIRU may be used in conjunction with nodul es, inplenented in hardware

and/ or software, such as a_canera, a video canera npdul e, a.vigfgggone, a
speaker phone, la vi By &#Sten fepieeented, paanarless nFpiypehs, Ut ( ki on
transcei vgp,ri@npands free headset, a keyboard, a Bluetooth(r) nodule, a
frequency n@dulated (FM radio unit, a liquid crystal display (LCD) display
unit, an or gaméasivingyhtraderirespingg cditod e RRO)EOpnagtigp Ireppniigyratioramgpsgee.dl  musi ¢
pl ayer, a_nedi I .a vide I }dul e, an Internet browser,
and/ or aﬁﬁxﬁp$é @?@ﬁﬁgégfmgwgagﬁg%‘“?@055@%ﬁ§90r Utra Wde Band (UW\B)

modul e.  CLAI M&@sdenfblimgtR1ad sdrvipt enenbid (YU fwdnt ehepotdecohdgaubity @d8isye uni t

(WIRU), conpri sing: receiving .a radio.re ce.control (RRQO)
connec;idhmﬁéﬂﬁﬁ?W§dP%Pfﬁﬂ”%§§§%@@?“VWgF_§ﬁ6ﬂ?28#%mpﬁé RRC connection
reconfigurati QfscRRRAYRie receiving 53898 BRI M Nt enyp RInWiKiSg HBILR thdliatSndrSDUS)
fromany protocol data units (%ELB) that are received out of sequence at a

r ecei vi ngrbki tdde sfasiehdl@L C entity; di scarding at the receiving side of
the RLC entity. . rempai ni . . . l.ed;
Xiés%%]rr mﬁ A8 t?e!n@%xtﬁ idk %@Rlﬁeﬁﬁﬁf%‘ﬁgﬁf‘m SpiR Jﬁg[ﬂﬁ@iﬁﬁ% [{I‘JS

di scardi ng at amsmtting side of t Ity al
st ored i nransrandoiferspuf fers; stopping and resetting tinmers associated with

the RLC entity; and resetting state variables ociated with the RLC
ontity to i ni slaapngangaseting It o G T RILEHERS o o aim 1
further conprirgieitgSRRNMEbRs Rsbeifites &lith AskROV.pEgN® Bitidl 9alube RRC entity.
3. The method according to claim1l, wherein the RLC entity is an

acknow edgenent node type of the RLC entity.
2. The method according to claim 1, further comprising sending a RLC reset

acknowledgment to the RRC entity.

3. The method according to claim 1, wherein the RLC entity is an

acknowledgement mode type of the RLC entity.

4. A wireless transmit/receive unit (WTRU), comprising;:
a processor comprising:

a radio resource control (RRC) entity configured to receive a RRC connection
reconfiguration message; and

a radio link control (RLC) entity configured, in response to the RRC connection
reconfiguration message, to reassemble RLC service data units (SDUs) from any protocol
data units (PDUs) that are received out of sequence at a receiving side of the RLC entity, to
discard at the receiving side of the RLC entity any remaining PDUs that are not able to be

reassembled, to discard at a transmitting side of the RLC entity all SDUs and PDUs stored
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4. Awireless transmt/receive unit (WRU), conprising: a processor

conpri si ng: a radio resource control (RRC) entity configured to
recei ve a RRC connection reconfiguration nmessage; and a radio link
control (RLC) entity configured, in response to the RRC connection
reconfigurati on nessage, to reassenble RLC service data units (SDUs) from
any protocol data units (PDUs) that are received out of sequence at a
receiving side of the RLC entity, to discard at the receiving side of the
RLC entity any remaining PDUs that are not able to be reasserrbl ed, to

di scard at a tr.ags,éntti ng side of the RLC enélt | 1 . DUs stored
in transrf tapURE apderstig ‘fpoiilda‘i?aet BT ASPHAT R{hi Wtﬁ” Pt
entity, apge ‘5&1a5@§§§30(§§t€@ QithaRd HDC%ﬁtl@f‘t@Qﬁﬂxéﬁvﬁl@eé/\“h the RLC entity to
initial val ues. . The WIRU according to claim4, wherein the RRC

entity is further confi gured to send a RLC reset acknova edgrrent for

acknoul edging the nscehRd) Ladl Bl ! BKIGANLY Anahes ahe BRUSEREy is funerS. ThE

W'RU accordlngto aim4 erel entity Is con |guredto
send a Rb@nﬁmedtoae%@%@dgmmknuwmdgmhm Rt Ckeowictlginp shd mepivainpdietied a
reset as accq rding to the received reset request. 7. The WRU
accor di ngfof“(‘i dPst ‘%\qﬁeStwher ein the RLC entity is an acknow edgenment node
type of the RLC entity.

6. The WTRU according to claim 4, wherein the RRC entity is further
configured to send a RLC reset acknowledgment upon the RLC entity having completed a

reset as according to the received reset request.

7. The WTRU according to claim 4, wherein the RLC entity is an
acknowledgement mode type of the RLC entity.
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