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CONTROL OF THE PURG NG OF A NODE B BY THE SERVI NG RADI O7 RevamRer Z80RTROLLER
[ 0002] FI ELD OF I NVENTI ON [ 0003] The present invention relates to the field
of wireless communications. Mre specifically, the present invention

rel at esMPR9EISt em and nethod for permitting the cofiWE03¥s88% he purging
of a Node B by the serving radio network controller. [0004] BACKGROUND

[ 0005] A third generation (3G Universal Terrestrial Radio Access Network
(UTRAN) conprises several radio network controllers (RNCs), each of which

s  coppipgd tO SYVSTEM FOR PENMETENG CORTRNCIGF BHMPPRGING: one or nore base

stations ser\§EARHIONS BY THRISEIOEINGRADIC NIISRORK CONTROLNERCOMUNI cat e
with one or nore User Equipnent (UEs). [0006] A 3G system which includes

bot h Frequency Di vision Dug‘l ex S;‘DDE and Tinme Division Duplex (TDD) nodes,
t ypi cald0p2Lises the RNC to &HIEED /ENTION. | buffer and schedul e), data

transmssi,PNs teqth he, hi I f 3G
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many sgeRairk esntwbIRre the data that is buffered in the Node B is no |onger
useful, and its presence there could inpede efficient operation of the
system For exanple, a first scenario is when a nobile UE travels from one
cel | tgopgpther. This will remdgGROUND her an HS-DSCH cell  change,

whereby the UE is either serviced by another Node B, or_sw {ching between

cel |'s [0906he sasdhindgenapation{8C) Bpivetsat FerresprialBadiarsesaelvd™at i s buffered
W L 0 BRANG in R ot B YRR Qnb e TRRES adior ittt - DSCH cel |

change

coupled to one or more Node Bs. Each Node B comprises one or more base
stations servicing one or more cells. The Node Bs, in turn, communicate with one
or more User Equipment (UEs).
[0006] A 3G system, which includes both Frequeney Division Duplex (FDD)
and Time Division Duplex (TDD) modes, typically uses the RNC to distribute,
(i.e., buffer and schedule), data transmissions to the UE. However, for the high
speed channels of 3G cellular systems, data is distributed by the Node B. One of
these high speed channels, for example, is the High Speed Downlink Shared
Channel (HS-DSCH). Since data is distributed by the Node B, it is necessary to
buffer data in the Node B prior to transmission to the UE.
[0007] There are many scenarios where the data that is buffered in the
Node B is no longer useful, -and its presence there could impede efficient
operation of the system. For example, a first scenario is when a mobile UE
travels from one cell to another. This will result in either an HS-DSCH cell
- change, whereby the UE is either serviced by ancther Node B, or switching
between cells in the same Node B. The “oid data”, (i.e., the data that is buffered
within the Node B for transmission to the UE prior to the HS-DSCH cell change),
is no longer useful after the HS-DSCH cell cﬂénge. If the Node B continues to
buffer and transmit this data, it wastes both buffering resources and radio link

_regources. It is desirable to delete this old data from the buffer and to cease the




Is no |longer useful after the HS-DSCH cell change. If the Node B continues
to buffer and transmt this data, it wastes both bufferiNryembsoifldées and
radio link resources. It is desirable to delete this old data fromthe
buffer and to cease the -- - --------- 7 Novenber 2006 WD 03/096712

PCT/ USOBO1%A%712 t r ansi ssion of this data since it wilIT/EW¥&18ot h buffering
resources and radio link resources. [0008] A second scenario relates to
the radio link control (RLC) layer. The RLC layer is a peer entity in both
the serving radio network controller (SRNC) and the UE. There are

occasi ons when the RLC peer to peer protocol fails, and the RLC resets

| tsel ftra%{@sélgﬁlﬁﬂ%?sfc{a?% stk il dave Bod iRt Ahs Rilodas AGhaE BAEONS  are

out si de SCO e present invention. However, once the RLC resets
itsel fresm’maesdata previously buffered in the Node B is no I|onger useful

si nce RLC fes hroni.ze n . I's buffered

dat a c@ﬂ&gnl y %5?%’8&?? gﬁ?%@%%sgo%gﬁéﬁé@%é&&gﬂ egslg ugg of radio

r eSOUrRES laydr is 4 pagisdnitity edbothfths setaing rediolnefwatk cbntrdﬂa'dSBNéH by the RLC
peer entjty 09] Athird sc | at stoth I.Nn-Sequence delivery of
it by P Ul nile 48E RRROPBIGBE BiscRL Ry 0o ReHaRTAroP Ut B, the. AM RLC ©s
t o makghe B BeskiiGitselNTHE StRRELlof RLOVBIlYreQire RhAEDER] siitlr@asonst s ( PDUs)
occurs. The RLC wuses a_Sequence Nunber_(SN) asso)%?biwm each PDU to

ensur eatermuisde thecscopeial thedresent yppkon. oHAWETRE, oncg &5t here is an
out - of 5 as':t%ﬂ gﬁ‘g&ﬁgﬁ%‘%ﬂﬂ P%Uuﬂ'éﬂed?n the'R6db B if Epldn%efﬂlmqs)imcetﬂﬂe RLC in the UE

sends its peer entltg I'n the Node B, requesting
ret rarﬁhCasﬂmahnﬁnzea@ndussted:SmmlSSlmn Thae Pﬁ'ﬁllﬁ@ defeecaty eillis Report PDU,

the peer entity in th Crtpgg d dche gy ssed PDU.
[ 0010] CRuEe | fmnd‘g%ll ab g or%%e rgﬂraﬁgﬁﬁ m 3 to arrive at the

RLC of trtajﬁmnMeﬂm dlg;as;hﬂiejuitlhedascatdmd byEhe R!;,querlemtyposm ble for several
][ g?\?\g:] @QQQIFI ' StA tfn'rll'g scenarm rel Qaléj tXVI ﬂ!lé mgsreal\{grpcte d%ﬂ‘tr)gr:ser%%l gar:ga b@% from being
RLC in Acknowledged Mode (AM). A requirement for the AM RLC is to make
sure that in-sequence delivery of protocol data units (PDUS) occurs. The RLC
uses a Sequence Number (SN) associated with each PDU to ensure in-sequence
delivery of PDUs to higher layers. When there is an out-of-sequence delivery,
' (i.e., when a PDU is missed), the RLC in the UE sends a Status Report PDU to
its peer entity in the Node B, requesting retransmission of the missed PDUs.
Upon receiving the Status Report PDU, the peer entity in the RNC retransmits a
duplicate of the missed PDU.
[0010] It is highly desirable for the retransmitted PDUs to arrive at the
RLC of the receiving side (i.e., the UE) as soon as possible for several reasons.
First, the missed PDU will prevent subsequent PDUs from being forwarded to
higher layers, due to the requirement of in-sequence delivery. Second, the buffer
of the UE needs to be sized large enough to accommodate the latency of
retransmissions while still maintaining effective data rates. The longer the
latency is, the larger the UE buffer size has to be to allow for the UE to buffer
both the PDUs that are held up and continuous data receptions until the correct
sequence PDU may be forwarded to higher layers. The larger buffer size results

" in increased hardware costs for UEs. This is very undesirable.
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hi gher | ayers, due to the requirenent of in-sequence delivery. Second, the
buffer of the UE needs to be sized |arge enough to acc@mavdmber 2096 | at ency
of retransm ssions while still maintaining effective data rates. The

| onger the latency is, the |arger the UE buffer size has to be to allow
for the UE to buffer both the PDUs that are held up and conti nuous data
receptions until the correct sequence PDU may be forwarded to higher

| ayers. The larger buffer size results in increased hardware costs for
UEs. This is Vigwe drid@sprabis systom7inNydiogirar RpBH& NedegBr2UE is a prior art

system i.ng¢l.udi ng. de B UE and i I ocjated buffers. In
this p{’lrnl':%?le]g(rgl Sos?ge[%eb%%gs' ¢ W flﬁf%ﬁlszgfﬁmi’ gﬁ#ﬁ mﬁhtaaszlii_\cigelﬁ "Sticcessful | y by
t he Ukecelhedrsatdbdully betiRLIOE] ThdrbBrd Bhd ROO &S tie WESe@R8ts itshlebr | ayer in the
RNC for a retransm ssion. Meanwhile, the PDUs with SNs = 6- 9 are buffered

in t hdiholgern thp EN6HOS awptrspsgrgsion. Meapwhie, shePBUbiaedNs fibthe  UE. It
shoul & 1e uIREEH 1f DAL Nald HOUBe B 0WeA, duehas. oLt el it el ng

buffered, Tnhre Such ‘as rore) and PDUs from

ot her URLE skaild bk estdiethabelthatfgheligake 1AShowW @MYy bdvefdl PIN®: Baing he
retransm ssion of the PDUwth SN =3 nust wait_at the end of the queue in
t he Néw&ersdginmeality masy mgre PDRE (GychpsdPe pearore) ang PRUsdrom ¢fderDUs with SNs =

6-9 ar&ég&%@g&%&&f% in the UE cannot be forwarded to the upper

| ayers unti are received in sequence. In this case, the PDUwth

SN = 3 st al | sAs BRodwim@iglira @, tHe Rulaadgiision oPREPDY whh@Nee 4 ayers, (i.e.

SNs = 4-9), _ass}L_Jln‘i n(g qall the PDUs _are transmtted successfully. Note that
G epdef e aye

this &XEHHEE artheep euivpbedNodoRerudes, and widhedransgpiéedat i on hundr eds
of POUsIRNBeaRCPBaY | ath NN GE. BhnlalEANTHL!BIR0, AR RO, which

further "aggravates transm ssion [atency an ring 1ssues. The
above canetde ifosraaded tp tilsd ugpet Bwenfurith @ll PDTYs s asgeied inkefiendd. t he purgi ng of

data iin t he Node ul.d result in mich nore efficient_operation of a
wi r el érshis Gm%}ecﬁ?ﬁpﬁt}%§§tre§rﬁtaﬂs the forwarding of subsequent PDUs to

higher layers, (ie. SNs = 4-9), assuming all the PDUs are transmitted
successfully. Note that this example only reflects 10 PDUs, whereas in normal
operation hundreds of PDUs maybe scheduled in advance of retransmitted data
PDUs, which further aggravates transmission latency and data buffering issues.

The above scenarios are just a few of the many examples wherein the
purging of data in the Node B would result in much more efficient operation of a
wireless communication system.

It would be desirable to have a system and method whereby the
RNC can control the purging of data buffered in the Node B that is no longer
useful. Under many circumstances, deletion of this buffered data would result in

more efficient operation of the system.

SUMMARY .
In accordance with one aspect of the present invention, there is
provided a system for selective deletion of Node B buffered data, the system
including a remote network controller (RNC) coupled to at least one Node B,

said at least one Node B having at least one transmission buffer, the system
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It would be desirable to have a system and net hod whereby the RNC can
control the purging of data buffered in the Node B that 7iNovambgmd{§ér
useful . Under many circunstances, deletion of this buffered data would
result in nore efficient operation of the system SUMVARY In accordance
wi th one aspect of the present invention, there is provided a systemfor
sel ective deletion of Node B buffered data, the system including a renpote
network controller (RNC) coupled to at | east one Node B, said at |east one
Node Bohmwisig:: dhe RIS forodetetniiaigimivien ao ihitihfes pukdeoytsicasn 8 7 Novenber
2006 conprising: the RNC for determ ning when to initiate a purge of at

| east Periien of Hie Bansmission bylas, aaydoler mrpmemittingan dicatipagathe t i ng an

i ndi cat t B t.hat u is desired: the. Nodeg B for receiving
o DB g0 Bl e RoRiRA5: IS0 il ingh dBoPa2d: s por i on o
the daharespéitientleaétd, dbleBnsMtSkagh OPEfiRh of BaAQSRN da05E Mid h anot her
aspect of the present invention, there 1is provided a nethod for

sel ecttramsinyisgombuffed. i ng t he purging of data in a wireless transm ssion

system having.a rempte network. controller (RNC) coupled to at |east one
Node B, said &t 2f%K "’tHCSﬁ‘@hf\IB’E@h%r H%Rﬁchﬁf@te(ﬂr%s%‘f “b"r‘i’g‘tlf’P’a K ssion buffer;

the mag hogkigaIRIhathBior d8LRCE RentRiidd e B¥eit 16 RELH 4 HirefosPUr 9€;
notifying the Node B of the need for a purge; and purging, at said Node B,

the deanamissicat syisteas hawnger tenwte oktwark cdontaolteri (BYD rolpiéd ér at n response to
said ;notificatiaqgp. | caordance. wit.h yet another aspect .of the present
i nventl‘;r’ag%] ong @ﬁs%}&mdg?%ﬁﬁe%‘egﬁ?\i%% }?'#/ a@sﬁﬁﬁﬂﬂecta%ff)%sw& h a renmote
- net V\belﬁfféﬂnméohlleﬁ{od((ﬁﬁ@hsin%:h&eteéﬂ}{% hotnedRiNeT b el plibet Nitiate a purge
of at least a portion of the transm ssion buffer, and for- transmitti ng an
i ndi cawfifying Gietinsle b ofeths repdifor a puegendisurginsi atewjd dade BNoke B conpr i si ng:
a recelye rinfe(l)tr least & \ﬁbrr%%nsgf %sl &ghgn%%slsigﬂ’ blﬁﬂg ig response to said
notification.
In accordance with yet another aspect of the present invention, there is
provided a Node B for communicating with a remote network controller (RNC), the
RNC for determining when to initiate a purge of at least a portion of the
transmission buffer, and for transmitting an indication to the Node B that a purge
is desired; said Node B comprising® a receiver for receiving said indication; and a

- transmission buffer; whereby the Node B deletes at least a portion of the data

~within said transmission buffer in response to said indication.
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transm ssion buffer; whereby the Node B deletes at |east a portion of the
data wthin said transmi ssion buffer in response to saf ovembea006n. -3a 7
Novenber 2006 BRI EF DESCRI PTION OF THE DRAWNGZ S) Figure 1 is a prior art
retransm ssion of the RLC. Figure 2 is a prior art RLC retransm ssion

wi t hout purge. Figure 3A is a nmethod of generating a purge nessage in
accordance wth the present invention. Figure 3Bis an alternative nethod
of generating a purge nmessage in accordance with the present invention

i ncl udi ng an acknow edgenment. Figure 4 is an exanple of the nmethod in

accordance with = I i e of the Node B with the
RNC waiting to r p aﬁ?W%ﬁ%h%ﬁﬁ&@at us is received. Figure 5
is RLC re_tranp{g@@u@@abpio%&oxre@@a%ﬁig@s&nmf%@ﬁ%@ invention with purge.
Figure 6 is an exanple of the nmethod in accordance with the present

i nvention of Fieerplige peibr bcRDOdetrBnsthiskioh dtHNCpnede. Wai ting to retransmt
until a PDU purge status is received. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI VENT( S) Fighrredisea mephad of gpragpiten e purde mersagn wsasaerdgncent i on wil | be

descr|“Qﬁ?tﬁ/%ﬁrrésgn%fi§‘;e%@ce to the drawing figures wherein |ike nunerals
represen Ke

SIMERNtS t hr oughout. 4 7 November 2006 WO 03/096712
PCT/ 13503/ 141Bigubd88 14 aReli@iddiRe rhahéd StiRiePRingd: PREJAAHesk@:d Or the RNC to

control the purging function within the Node in accordance with the
pr esem a¢caxdanté withitbe pshentrinvehition Ridingat scloowlrdgemest. of t he purge
“triggering’ I?i\éa’]et 4 1(ssatneep>)ca%1%)le of the method in accordance with the present
invention of the purge of the Node B with the RNC waiting to retransmit until
the PDU purge status is received.
Figure 5 is RLC retransmission in accordance with present
invention with purge,
Figure 6 is an example of the method in accordance with the present

invention of the purge of the Node B with the RNC not waiting to retransmit

until a PDU purge status is received.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
The preferred embodiments of the present invention will be
described with reference to the drawing figures wherein like numerals represent

like elements throughout.




associated with a particular UE. This triggering event may, for exanple,
conprise a serving HS-DSCH cell change, an RLC reset or7iNvwwegbesdfibi on of
an RLC status report fromthe UE requiring retransm ssion of certain PDUs.
Al t hough these are three exanples of triggering events, those of skill in
the art WOMOYY¥ cl early recogni ze that any function cRENEEHBIsed as a
triggering event to purge the Node B if the purging of the Node B would
result in a benefit to system operation. Accordingly, the nethod and
system of the present invention as described hereinafter should not be
limted solely to the three enunerated triggering events. [0028] Dependi ng
on the [602Qe t riBeferringgtocMignte 34 4 hethal 10 datthe TGO TH abieigo] thbth a UE, the

data associ ated w th r{4 guLar data flow of the UE or the data

associ éﬁ‘é%”ﬁfﬁﬂ"%%w%ﬁpﬁﬁ?ﬁ‘)ﬁ%gi’%a@eﬁaﬁﬁm@ £ Presennvertionge requested for

del et i ashoiwn. NOiteRRC 49041899 ccRbn@GERE ?uréé*‘tﬂ@%‘erﬁ%@ Qvelt (@te?)efz‘fi ng HS- DSCH
for the UE buffered wthin the source” Node B is no

cel chan‘gg, 3' |. . data ] ] >
| onger 3FEEfapd Frith @ P%C%Fmg_ms-%@?%leve@h@ﬁgefﬁrm may purge the
sour ce QRGeisBalserynERSIIBOI LR clidhge 8 Rtbgeé?e'ﬂu BleSeAREhaked Wi th the UE
~such that _no radi o resource WIF| ge wast e on unr‘ﬁacessary Hata

t r ansnifele§ Ghaus mep@bjfrom the (AR requiting frebimnfhiSsion st ceptniRPDUset I ansni ssi on,

{he, NG SELSGHL HELY PSS, S3LBRDHY SIeell L MRS BT gt Lpat part oul ar

UE by transm ssion priority queue channel
associ abedddeanlytrhergRiz€ thitrmsly fmotion theldbe gédss £ tigeiiap evink ko r educe RLC

retransyi.ss) |.a in.the,,.,cC f retransm ssions and will avoid
wast i n%ﬁggefﬂgg ?{?dF ?3@'@'%&’8@111 o{tﬁgﬁ%&gg W“ﬁdcﬁﬁég e’ penefit fagystem Ref erri ng
agai n bpersiignr eA@drdindly, RNGnoiRbe NG Etephof BRY pRsedt! ng&RIdag €vent has been
recei vgd t@f}}e}éﬁ | f no& the RNC returns to step 12 and continues to
awai t ﬁ“é"g ’;55’8 afteryghagld npty g@ dimiged selaly to) theathree gmamenagedevent -5 7
Novenb gfiggdifar events,

[0028] Depending on the purge triggering event, either all data associated

with a UE, the data associated with a particular data flow of the UE or the data

associated with one or more logical channels of the UE may be requested for

deletion in Node B.

[0029] For example, in the case of a serving HS-DSCH cell change, all data

for the UE buffered within the source Node B is no longer useful after the serving

HS-DSCH cell change. The RNC may purge the source Node B to free the data in

all the buffers associated with the UE such that ne radio resource will be wasted

on unnecessary data transmissions,

[0030] In the case of an RLC reset or RLC retransmission, the RNC may

selectively purge data buffered in Node B for that particular UE by transmission

priority queue or alternatively by logical channel associated with the RLC
instance. The purging function will reduce RLC retransmission latency in the
~case of RLC retransmissions and will aveid wasting of radio resources in the case
of RLC resets.

[0031] Referring again to Figure 8A, the RNC determines whether a
triggering event has been received (step 14). If not, the RNC returns to step 12

and continues to await the occurrence of a triggering event. Ifa triggering event

5




WO 03/096712 PCT/ US03/ 14187 has been detected, the RNO transmts a purge
message to the Node B that indicates that the Node B shdlgvempen2§66t he
desired data associated with that UE (step 16). This may be data in one or
nore buffers that is associated with the one or nore data flows. After the
Node B WEJMWER t he nessage (step 18) it purges the PEBAISPHBMUffer (step
20). [0032] In accordance with the nethod 10 of the present invention, it
should be recognized that the purging of the data within the Node B
deletes data that is no |onger useful and frees up both data buffering
resources in Node B and radio resources that woul d unnecessarily be

al | ocatled Beeh detdbsnitbs RINT ofanbhiitg £ptnde méRAR3o {He KB B%LAL SO be

underst.ogl.d {}g t hose O‘Lf"a@ i1l in the art that the purge nmessage as
evi dencBEcRiss that tha NodaR s Pyuge thedesgpddyp agesciatestwith thatflB | owi ng

al t ef NAkleyas). Mok Aay bé ddtadh b H3hd¥ Bultirs HIS iPULOR:IANAANRE ohD1© PUT 0

nmessage i h resides I n an existing procedure signaled between the

RNC andrope fpigdlors. After ibioyade B meceivesithe messapé (stppr ) itguegesthat t he
recept i&%@irec?ﬂu%é}?%gfﬁéfge by the Node B initiates a purge. In this
the "da

alternative, a “purge is inplicit in an existing procedure and nere
r ecept i[@#820f t hdnessdapes withithémetharly ofildiptdsemdhvaitgnat slomid resul ts in a

Fanct | SR eeplap o LRCoEREE o TR ™ Belone BB RE S ocol it

f r ames nortoygeb @sefal dridefdeds lipRoth RRYbuffefing R oldRes 8N ddeFambraaih | Nf or mat i on
~element_of a prior t nmessagge or &Fgcedure of Node B .%I i cation Part
( NBAP) TBiOUEtes i P un poecrssaribe he pllopated dor ixamsaipsion pf thig dadgAP) . [0034] In a

second [gidsgr nat wglda_idmsbeqfnq@rﬂ@oaﬂggﬁmé% L9 BEASRGE thdTBY _CONPri se a

conpl etely new or uni gue UTRAN procedure signaled between the RNC and the
Node BPUFgs m&fess o evidpycedihyaden 16 meay\odwriBe oy ioné or mare af pher ging  of the

o cat B iaE prerbkibet "BPE e85 e ERA &l ife VRO BY e WIS bl 6. "2 new
cont r omesfagene residashetifinamexitingdFTRANproedimmatigthlédbdtveethegi Ng function
OF & NRNC and the Node B, whereby the Node B is configured such that the reception
of the message by the Node B initiates a purge. In this alternative, the data
purge is implicit in an existing procedure and mere reception of the message,
without any additional signaling, results in a data purge even if the message
- were related to a completely different function, The implicit association may
occur with Frame Protocol data frames, may be carried in RLC PDUs, or may be
carried as an information element of a prior art message or procedure of Nc;de B
Application Part (NBAP) or of Radio Network Subsystem Application Part
~ (RNSAP).
[0034] In a second alternative of the purge message, the purge message
may comprise & éompletely new or unique UTRAN procedure signaled between
the RNC and the Node B that specifically directs the Node B to initiate a purging
of the desired buffer. This comprises a separate message which is completely
dedicated to the purging function. In this alternative, for example, a new control
frame in the Frame Protocol is dedicated to the purging function or a new
procedure NBAP or of RNSAP is dedicated to the purging function.




procedure NBAP or of RNSAP is dedicated to the purging function. 6 7
Novenber 2006 WO 03/096712 PCT/US03/14187 [00351 In a 7MNovdmhéndPhati ve of
t he purge nessage, the purge nessage may conprise part of an existing

U. TRAN %rocedure In this enbodinent, a bit or an information elenent in
part of W2 ®#Bge in an existing UTRAN procedure si gia/&@3/Bd¥teen the RNC
and the Node B are dedicated to the purging function. The Node B receives
this information via the existing procedure and reads the bit or

i nformati on el ement to determ ne whether or not a purging should occur.
[00361 Finally, in a fourth alternative of the purge nessage, the Node B is
Erecom;] jogesied t Anpithpd dbdatiRoftHeqeiothafadd, ﬁlﬁ@}]ﬁlﬂ@eﬂé@a mepsage which can
e et er

pri art ness a new nes n this alternative, for
exanpl e%° Wépﬁéﬁéaﬁe?éﬁnﬁm gglfi‘%f%h qdément; abitgBaAt r ecei vi ng a
rressagemfdr&fm@ﬁtezéaﬂeﬁt%eﬁaa% o®fa ﬁE@s.aE@:P%E‘é feht gf | Claggxr gﬁ, cedr€! €ase of the

radio |ink). The pur function wll be I nce data associ at ed
with thegpie @S@“Iﬁeltﬂ)@ anh theNddedraad dedlcatth@td%deu@ﬁlgfundndnonger usef ul

after r h shoul.d b nder st ood by

t hose o?h E&ﬁ?glrﬁaﬁgﬁgfstﬁﬁ%ta&a%g%ﬁ%?ﬁ%lgongi”f% urgratnfigu? tH%cenarlo ot her

f unct.i ol orajorfoakion wlepsant bo dd:anmnefwheﬁmrpun@mgurgmgﬂiouh]rbcbur the Node B for

t he sak pro eration is invention .d ot prevent

coor di n@? ?@n %ﬁaﬁ%@? “ﬁﬁ?%]? r@ﬁtlﬁﬂ}g?‘?ﬂ“gﬁW?a&ﬁ’ ﬁhﬁ?\foaﬁﬁl%de Bwth

ot her fpmodniﬁgmdftopuﬁgef&mapan fenRgifom tHeldO¥0 h niéRadbodlRicBcamYy additional ly
function as shown_.in Figure 3B. Steps 112-120 are

acknow ed t he ,pu
t he sar??c,e%@eg%@ &T%mfgsaﬁ%mnamw%@gc R PizelFnAtye faegnale o the met hod
10 of RihguNgie3B caﬁcﬁ@‘b@écﬂﬁﬁg‘urea h;@%ﬁréé 8RS, updd !redaﬁ‘tmé)% ﬁlH&rngéa r descri bed.

However, in accordance with this alternative of net hod 100 of the

pr esentinfi¢oiing relpnse afthe/HS %lepﬁwge@eﬁe@fﬂmadmﬂw The (step 120),
It sendspoatkaRy GHOBIBBhert Hifte P bRk tdew R e RS DRoRD

channel and buffered in the Node B is no longer useful after release of the HS-
.DSCH channel.

[0037] It should be understood by those of skill in the art that depending on
the particular scenario, other functions may follow performance of the purging

function in the Node B for the sake of proper system operation. This invention
does not prevent coordination of the RNC controlled purging function in the Node
B with other functions for different scenarios.

[0638} The Node B may additionally acknowledge the purging function as
shown in Figure 8B. Steps 112-120 are the same as steps 12-20 shown and
described with reference to the method 10 of Figure 8A. Accordingly, those steps
will not be further described. However, in accordance with this alternative of the
method 100 of the present invention, after the Node B purges the desired buffer
(step 120), it sends an acknowledgement to the RNC that the data has been
purged (step 122). The RNC then receives and processes the acknowledgement
(step 124).

[0039] The form of the acknowledgement and the actions that the RNC
takes in response thereto may differ based on different system configurations
suited for different scenarios. As an example, in HSDPA when the purging

.




purged (step 122). The RNC then receives and processes the acknow edgenent
(step 124). [00391 The form of the acknow edgenent and 7Rhevawbeii®ot hat t he
RNC takes in response thereto may differ based on different system
configurations suited for different scenarios. As an exanple, in HSDPA
when t hWOd3#Rp7Hg 7 7 Novenber 2006 WO 03/096712 PCHAIBGS#/148787 function
I's designed for RLC PDU retransm ssion, an acknow edgenent fromthe Node B
to the RNC after conpleting the purging function may be inplenented for
the RNC to resune PDU transmi ssions. In this case, the acknow edgenent nay
be carried in simlar nmethods as nmentioned previously. [0040] In a first

al t er nafunvitor dedign @RI I BFFeRns MBS HAGE o ddifwleasdiaithemaRaent message
resides w thin_ an existing message fromthe Node B to_the RNC such as in
the healiete Bfo HeNCadior aereplorn effuEses fupgtiongnashke implemsented al bits, or an

| nf Or Moo G TN EHE Bsulnt? ﬁ)@&f&?{sﬂzﬁs{mg}afﬁﬁﬂg oide %@kﬂc{vﬁ@&genﬁﬁlﬁp‘la' [0041] In
ackn e - ac

a second alternative of the ow edgnment nessage, know edgenent

messaganinie easwmsdiin sinilayonghedsgisymendioned pueviiepsty. nessage.  This conprises a
. separ at ssag [ [ etely dedicated to . the acknow edgenent of
t he pur[g(l)%\m; fun%‘tlr%nﬁghc%wggg@enégvﬂé%n?(’?%f’wteﬁg%miﬂn B i = g?re Pr ot ocol
.dedi cataintwledgmmenimyissageaekidenwitiig emexistingnadssaye fran tle Nely B nessage of

NEAP P dedi to t ' Kk d t function. [0042
Final |y 3o B Ry T ek e Bl Bkl SOt Bienm e sio. an |
exi st i ngverabbitgeorf droinférireativaenerit On tahpridiNizt inSesBARCENBARLedf t 0 i ndi cate

t he ag@g%&fgedgement of the purging function, even if there is no field in
the ne that is specifically reserved for the acknow edgenent. It

shoul d [hegaynder 3409ckebdhd hREHGHEE ofKhb!adkofgRbht WlRlagdeRENdi Ng on the
particul ar scenari o, other nethods
- acknowledgement message may comprise a completely new or unique message.

This comprises a separate message which is completely dedicated to the
acknowledgement of the purging function such as a new control frame in the
Frame Protocol dedicated to the purging acknowledgement function, or a new
message of NBAP or of RNSAP dedicated to the purging acknowledgement
funetion.
[0042] Finally, in a third alternative of the acknowledgement message, an
existing message from the Node B to the RNC is preconfigured to indicate the
acknowledgement of the purging function, even if there is no field in the message
that is specifically reserved for the acknowledgement. It should be understood by
those of skill in the art that depending on the particular scenario, other methods
that can achieve proper system operation may be used to acknowledge the
purging function. .
[0043] Regardless of the form of the acknowledgement, it should be noted
the acknowledgement may comprise several functions. First, it can comprise
acknowledgement by the Node B of completion of the purging function,
Alternatively, it can provide the status of PDU transmissions in the Node B to
assist the RNC operation. Since the Node B is not aware of the SN of the PDTU,
. the Node B cannot directly send the SN of transmitted PDUs back to the RNC.
The Node B may inform the RNC of the PDU transmission status in terms of, for
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that can achi eve proper system operation nmay be used to acknow edge the
purgi ng function. [0043] Regardl ess of the formof the Z&ovembedddfrent, it
shoul d be noted the acknow edgenent may conprise several functions. First,
it can conprise acknow edgenent by the Node B of conpletion of the purging
functi oWOORGEr natively, it can provide the status JICTRIB/48nsni ssions in
the Node B to assist the RNC operation. Since the Node B is not aware of
the SN of the PDU, the Node B cannot directly send the SN of transmtted
PDUs back to the RNC. The Node B may informthe RNC of the PDU

transm ssion status in terns of, for 8 7 Novenber 2006 WO 03/096712

- PCT/ USQghhpledd biteuaiidBifyidg Bhd si@tas bEPDU ivihe Wdde 8. ThaktdsusthayPDUs in the
Node B.. The status may indrcate the PDUs, or nunber of PDUs, that have been

pur ged iafigate e RDUsar nayber sl RYS, Heptthexp beanpsrged and lssa hakerer ri ng t o
Fi gur e 4,19 Lanamken0f the method 50 of the present invention is shown.
In this scenario, the UE transmits a status PDU indicating that one or
© nore Pi44dr e niReférnipg toaFisres 082 examhplegfthemaeibod 68 of thepheseMNC an  RLC

. status, -1 ROl catyd ng. t . e. P I hj xample, it is
s ounpdnfgiSioh it SHLAE th ks s b VI eablifi b M Biad POUTABRRERTT O 1 o3 g
Af t er ' phaoloeesk ngré ABUshad missingp At stepbBhRUE wandsitatothe RNgkart 0 t he Node B

to pur t buffered, P rom,t he, Quf ich are asspciated with the
DUt GG BFaR Femn P ing 2he Bk Of PSRBPE B ik SEEHE IR my be

- carri e@ssinded RN BhEEREOCRIpoR iihfiCktes bhat ondah dndre PPNl misbidgr et ransm tted
PDU or in a control frame sent atﬁ&hi gher priority than the retransmtted

PDU. AWK BEecessing thegtauggeror ihe RN \pomds g megspge ModeB 8 so be used to

infor NederBed PIRISICHE H85hi ; thep id ed buffer
(stepn?%?&andgac%?gw edges F%e%gﬁrge lgﬂngref e I%atg%&gfﬂalt us ﬁtggt({ he RNC (step

58) . Tie remansmrgied(sep BAsni ts the nissing and subsequent
[0045] The purge message may be carried via Frame Protocol either in a

data frame with the retransmitted PDU or in a control frame sent at a higher
* priority than the retransmitted PDU. Alternatively, messages on the NBAP or
- the RNSAP can also be used to inform the Node B. The Node B purges the PDUs
from the desired buffer (step 56) and acknowledges the purge and the PDU status
to the RNC (step 58). The RNC then retransimnits the missing and subsequent
- PDUs (step 60). The Node B forwards these PDUs to the UE (step 62).
Alternatively, the purge message can be included along with the missed PDU in
Frame Protocol or maybe transmitted in, or as a separate message on, the NBAP
or the RNSAP.
[0046] The benefit of implementing the Node B purging function in case of
RLC retransmission is the reduction of the latency of transmissions, which will
be explained in the following example. Referring to Figure 5, with the purge
function in accordance with the present invention, the Node B purges the buffer
- g0 PDUs with SNs = 6-9 are deleted. Following completion of the purging
function, the Node B acknowledges to the RNC the purging function and then the
RNC resumes RLC transmission from SN = 8 (i.e., the PDU which is missed in
the UE). The Node B then receives the PDU with SN = 3. Since there are no
other PDUs ahead of it, the retransmitted PDU with SN = 8 is transmitted much

9-




PDUs (step 60). The Node B forwards these PDUs to the UE (step 62).

Al ternatively, the purge nessage can be included al ong ViNdvemiber 2006sed PDU
in Franme Protocol or maybe transmtted in, or as a separate nessage on,
the NBAP or the RNSAP. [0046] The benefit of inplenmenting the Node B

pur gi ngMAUREPETE in case of RLC retransmission is t hRCHERHHA1DN of the

| atency of transm ssions, which will be explained in the follow ng
exanple. Referring to Figure 5 wth the purge function in accordance with
the present invention, the Node B purges the buffer so PDUs with SNs = 6-9
are deleted. Follow ng conpletion of the purging function, the Node B

~acknow : ]Kl% ﬁm : i : i C resunes RLC
t ransmlggllg%ﬁn@%% :Q§é I%?l.oregﬂ ,59{1% Fﬁ%gghﬁgﬁﬁj?gx%‘nﬁ?sé égﬂiq?l])ﬁ%“he UE). The
‘Node B with SNsede? mesretiapsbtedwighin BNheRBC oSthredeartsattingzide afier ot her PDUs
ahead i retransm.tted PDUwth SN =3 is transmtted nuch -9 7
Novenbgtﬁlemtﬂ%%flm PCTI US03/ 14187 nore quickly then the scenario
shown i[B0Ff]gur e "Phe RNCt b begiampitartiigiheRdomal RDUNschiNence 164Be ar e

has. bedipshifiaiiy Smmprlais e R B IroPLEDY, Sitkgay Hetsthe poU
- SequenGetFDT MRrgd Satudk sehiSiraRi the Node BrEsk@ddgin herpuesdghd'g the ni ssed

PDU, or it may wait until the PDU purge status is sent fromthe Node B
acknow £ugeagformation ey thegnaged®DVUsg i nf or nati on on the purged PDUs. [0045]

I a fijpaigal t ermalikpanidigyal MOMRHRRIRM o be b puibihghadrifunct i on  may

not be perforned, even the ackno genen unctton 1s perforned, the
"RNC wi Ithayoet begetforhed or evevdl the agmomtedgeinnutfindiparisprrfophed,tee Node B pur gi ng

et oByES50 B IS AT O ARy oE O R R o Pt
t he - UE fuheifmnto yegie celirmnetnifitds midstd PDTEC eThe Npdé Bewiili oglynmrgonmand from t he
RNC' PDUs buffered before receiving the purging function and will transmit to the UE

recently received PDUs after receiving the purging command from the RNC.

[0049] In the second alternative, the RNC waits until a purging

acknowledgement is sent from the Node B, If the acknowledgement also contains

the status of data block transmissions in the Node B, the RNC may use the

information to determine where to restart the PDU transmission.

{00501 - Referring to Figure 6, an alternative method 70 in accordance with

the present invention is shown. This methed 70 is similar to the method 50

shown in Figure 4 except for the absence of the acknowledgement of the purging

information and PDU status that the Node B sends to the RNC.

[0051] While the present invention has been described in terms of the

preferred embodiment, other variations which are within the scope of the

invention as outlined in the claims below will be apparent to those skilled in the

art.

-10-




[0049] In the second alternative, the RNC waits until a purging

acknow edgenent is sent fromthe Node B. If the acknow édgemsher 20080
contains the status of data block transm ssions in the Node B, the RNC may
use the information to determne where to restart the PDU transm ssion.

[ 0050] Referring to Figure 6, an alternative nethod 70 in accordance with
the present invention is shown. This nmethod 70 is simlar to the nethod 50
shown in Figure 4 except for the absence of the acknow edgenent of the
purging information and PDU $¥a4lMSt hat the Node B sends to the RNC

[ 0051] While the present invention has been described in terns of the
preferred enbodi nent, other variations which are within the scope of the

i nvention outy | ' - ' | e o those skilled
in the ar?& -16&%ﬂﬁg%gﬁgégﬁggg%bH@iﬁﬁﬁgﬁqx&kkgggk%ﬁgg%égé%ﬁective del etion
- of Nodeclzdibyhfremett avak coiteoly RIEQ) coupleld 4slhilgask oheMoliieBN&idwor k control | er
(RNC) coupled to_at |east one Node B, said at |east one Node B having at

| east abnleagtr emes Aiods | Brhayirser et leash onsyrpymisgomphuifet, e $itenRNC f or

determ ning when to initiate a purge of at |east a portion of the
transfPY8 8 e buf fer, and for transmitting an indication to the Node B that

a purge is HeRNE®r def&ndiREe whdrOlo ihRERL YRPeS 1&%%3&}&&{'. and, in
response thereto, deleting at |east a portion of the data within said

t r ansmif $he branbmidsen. hffer, Tdrel By staarnifting @ Mdlcatiches eha1Node B | ndi cati on
conprises only a_ portion of a nmessage sent fromthe RNC to the Node B. 3.
The si&?@ﬁpﬁﬁ¥b$5?ﬁ¥%¥ wherein said indication conprises a nessage sent

fromthe RYE b8 APd8.R g dbrtoteatlebkal & HibbLa! bi%d, Purge at the

deleting at least a portion of the data within said transmission buffer.

2. The system of claim 1, wherein said indication comprises only a

portion of a message sent from the RNC to the Node B.

3. The system of claim 1, wherein said indication comprises a message
sent from the RNC to the Node B dedicated solely to iﬁitiating a purge at the
Node B.

4. The system of claim 1, wherein said Node B is configured to initiate
a purge upon receipt of one or more messages, and said indication comprises one

of said messages.

5. The system of claim 1, wherein the Node B further inchudes means
for generating an acknowledgement that the purging of the transmission buffer

has been performed.

6. The system of claim 6, wherein the Node B further includes means
| for transmitting said acknowledgement to said RNC.
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4. The systemof claim1l, wherein said Node B is configured to initiate a
pur ge upon recei pt of one or nore nmessages, and sai d i ndNoaember 286pri ses
one of said nmessages. 5. The systemof claim1, wherein the Node B further
i ncludes neans for generating an acknow edgenent that the purging of the
transm ssion buffer has been perforned. 6. The systemof claim5, wherein
the Node B further includes neans for transmtting said acknow edgenent to
said RNC. 11 -- ------ -- ------ - 7 Novenber 2006 7. The systemof claim
6, wherein sai d Thelavgmeefglaimnt vhsngn issidsackriwledgepent famprises a message sent
fromt Btao the RNC .8 T t claim?7, whereby said Node B
i's cor??ﬁ’g%fogﬁm%%fta ORI ca Oem\t/&epﬁo%ﬁ@gﬂg @SSI pnment (UE), and said

acknow edgenment al so provides the status of data within the UE. 9. The
system of @ ai mhe seeheioh chioth 07, ackae eddavadet Baenphrfifiesd & nessage sent
fromthe Node B to the RNC dedicated solely to acknow edging the purge

per f oCABUNCate, #itkodeussr epyipmens t apd opide pekingyledeeipente®yo sai d Node B i's

confi Ghslife st 'tg@g@al\é\égg% user equi prent (UE), and said

acknow edgenent al so provi e status of data within the UE. 11. A
met hod for selectively controlling the purging of data in a wirel ess
transm ssi ¢ sydiesydtauiofidamn 6eninrennaidwokdowdaizgtmohtd @mpiNG coupl ed to at

| east one Node B, i t_.| east e, Node_B _having at_l east. one transm ssion
buf f ereSpHRE Sﬁ’éttt}%%%@%ﬁﬁ% Eif?@?e %&E@@E"F%dé‘iﬂe? F@a‘%ﬂ@ﬂeﬁ@nﬁé}éﬁ‘j for a purge;
not i f yiag doberNeds tBe Rbad Be need for a purge; .and purging, at said Node B,

the data in at |least a portion of its

10. The system of claim 9, whereby said Node B is configured to
‘communicate with a user equipment (UE), and said acknowledgement also provides

the status of data within the UE.,

11. A method for selectively controlling the purging of data in a wireless
transmission system having a remote network controller (RNC) coupled to at
least one Node B, said at least one Node B having at least one transmission
'buffer; the method comprising:
detecting at the RNC the need for a purge;
notifying the Node B of the need for a purge; and
purging, at said Node B, the data in at least a portion of its

transmission buffer in response to said notification.

12. The method of claim 11, further including generating an
acknowledgement at the Node B.

13.  The method of claim 12, further including transmitting from the
Node B to the RNC said acknowledgement.

14 The method of claim 13, wherein said acknowledgement comprises

only a portion of a message sent from the Node B to the RNC. ‘
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transm ssion buffer in response to said notification. 12. The method of
claim 11, further including generating an acknow edgenmgmovambehz00§ode B.
13. The method of claim 12, further including transmtting fromthe Node B
to the RNC said acknow edgenent. 14. The nethod of claim 13, wherein said
acknow edgenent conprises only a portion of a nessage sent fromthe Node B
to the RNC. -12 --- -----mmmmmmmmmiame o mem o R I

acknow edgenent al,so rovides th tatus o ata.wthin the UE. 16. The
net hod® RFMMS A HEF TR @@ﬁﬂ&ﬂ#e@ﬁg}?ﬂmfggﬁ‘?‘?@e%}s‘é nessage sent
from tReiNedge BatiR of 18 R dgdirgat ed solely to acknow edgi ng the purge
perforﬂr%ed by %hg Ngde B. 17. The nethod of claim 16, whereby said Node B is

configured to communicate with a user equipnent (UE), and said
acknowl edgelent TBesaethet dviathe 33, Mlerah sdidi sckobwlidgemont tdmipristde UE. 18. A Node

B for conmmuni c&%i ng;hvvith a renote network controller (RNC), the RNC for
det er M§EHG SRAEROMFhe hods Brte the RN gledisated solplyds pcknopidpdgingthef ¢ he

trans ﬁ&éﬁ%@fg%é&@éﬁhe?@ﬁehor transmtting an indication to the Node B that
a s desired;

purge-i sard Node B conprising: a receiver for receiving said
indication; and a transm ssion buffer; whereby the Node B del etes at |east

a portion af. t hehdamathedl o ickim SHS & Hefedh &S b Bouf dosfimirdd te&sponse to said
indication. 19. The Node B of claim 18, wherein said indication conprises
onl y &ompwwnicatenwith a wss seaymeant (UED,oamd heidRhigknowladgendtddelsd.

provides the status of data within the UE,

18. -~ A Node B for communicating with a remote network controller
(RNC), the RNC for determining when to initiate a purge of at least a portion of
the transmission buffer, and for transmitting an indication to the Node B that a
purge is desired; said Node B comprising:
a receiver for receiving said indication; and
a transmission buffer;
whereby the Node B deletes at least a portion of the data within

said transmission buffer in response to said indication.

19. The Node B of claim 18, wherein said indication comprises only a
- portion of a message sent from the RNC to the Node B.

20, The Node B of claim 18, wherein said indication comprises a
message sent from the RNC to the Node B dedicated solely to initiating a purge
at the Node B.

21 The Node B-of claim 18, wherein said Node B is configured to
initiate a purge upon receipt of one or more messages, and said indication

comprises one of said messages.
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20. The Node B of claim 18, wherein said indication conprises a nessage
sent fromthe RNC to the Node B dedicated solely to ini¥iNavemgem2d9ar ge at
the Node B. 21. The Node B of claim 18, wherein said Node B is configured
to initiate a purge upon receipt of one or nore nessages, and said

i ndication conprises one of said nessages. 13 7 Novenber 2006 22. The
Node B of claim 18, wherein the Node B further includes neans for
generating an acknowl edgenent that the purging of the transm ssion buffer
has been pe or ridwg.N2g B of HleinNd] evhigrai thel NidenBXRythentiedleden midass Node B furt her
includes a transmtter for transmtting sald acknow edgenent to said RNC
24. T&%r ROEE e P‘?ﬂe%@%gﬂaé’i e, ﬁﬁ“ﬁﬁ%ﬁﬁ’éﬁ?ﬁ&‘%ﬁpri ses only a
por ti qfs@berfrdBpagde sent fromthe Node B to the RNC. 25. The Node B of
claim 24, whereby said Node B al so comunicates wth a User Equi prment (UE)
and acknow edgenent al so provides the status of data wthin the UE -14

23, The Node B of claim 22, wherein the Node B further includes a

transmitter for transmitting said acknowledgement to said RNC.

24, The Node B of claim 23, wherein said acknowledgement comprises

only a portion of a message sent from the Node B to the RNC.
25.  'The Node B of claim 24, whereby said Node B also communicates

with a User Equipment (UE) and acknowledgement also provides the status of data
within the UE.
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