[ 0001] SYSTEM FOR PERM TTI NG CONTRCL OF THE PURG NG OF
A NODE B BY THE SERVI NG RADI O NETWORK CONTROLLER

[ 0002] FI ELD OF I NVENTI ON [ 0003] The present invention
relates to the field of wreless comunications. Mre
specifically, the present invention relates to a
systemand nethod for permitting the control of the
purgi ng of a Node B by the serving radio netvvork
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f0007] 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 scepario is when a mobile UE

travels from one cell to another. This will resuli in either an HS-DSCH cell

change, whereby the UR is either serviced by another Node B, or switching
between cells in the same Node B. The old data” (1 e., the data that is buffered
W1thm the Node B for transmission to the UE pnor to the HS-DSCH cell change),
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resources. It is desirable to delete this old data
fromthe buffer and to cease the transm ssion of this
data since it will save both buffering resources and
radio link resources. [0008] A second scenario
relates to the radio |ink control (RLC) l|ayer. The
RLC |l ayer is a peer entity in both the serving radio
network controller (SRNC) and the HE. There are
occasi ons when the RLC peer to peer protocol fails,
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. Firsty 8t inssed BBU ﬂvil.'t;hevaﬂrsnhsﬂ;uent 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 aliow for the UE to buffer
both the PDUSs 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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sequence PDU may be forwarded to higher |ayers. The

| arger buffer size results in increased hardware
costs for UEs. This is very undesirable. 2- x [0011]
Figure 1 is a prior art systemincluding an RNC, a
Node B, a UE and their associated buffers. In this
prior art system a PDUwith SN =3 is not received
successfully by the UE. Therefore, the RLOin the UE
requests its peer RLC layer in the RNC for a
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[0014] 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
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more efficient operation of the system. |

[0015] SUMMARY

[0016] The present invention comprises a system and method which permit

the RNC to control purging of data buffered in the Node B. The purge command
“deletes Node B buffered data associated with a particular UE. The ENC

determines either to purge all data for a particular UE, data in ome or several




[0016] The present invention conprises a system and
nmet hod which permit the RNC to control purging of
data buffered in the Node B. The purge comand

del etes Node B buffered data associated with a
particular UE. The RNC determnes either to purge al
data for a particular UE, data in one or several -3
------ - - -----user priority transm ssion queues, or
in one or nore | ogical channels in the Node B based on
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[0019] Figure 2 is a prior art RLC retransm ssion
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the PDU purge status is received.

[0023] Figure 5 is RLC retransmission in accordance with present
invention with purge.
[0024] Figure 6is 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..

[0025] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[0026] The preferred embodiments of the present invention will be
described with reference to the drawing figures wherein like numerals represent

like elements throughout.




[ 0025] DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENT(S) [0026] The preferred enbodi nents of the
present invention will be described with reference to
the drawing figures wherein |lie nunerals represent

i ke el ements throughout. -4 [0027] Referring to
Figure 3A, a nmethod 10 for the RNC to control the
purgi ng function within the Node B in accordance with
the present invention is shown. The RNC awaits
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0030} ° In the case of an RLC reset or RLC retransmission, the RNC may
se]ectively purge data buffered in Node B for that particular UE by transmission
priority queue or alternatively by logical channel associated with the RLC

‘ mstance The purging function will reduce RLC retransmission latency in the
case of RLC retransmissions and will avoid wasting of radio resources in the case
of RLC resets.

- [0081] Referring again to Figure 34, 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. If a triggering event
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i nstance. The purging function will reduce RLC
retransm ssion latency in the case of RLC

retransm ssions and will avoid wasting of radio
resources in the case of RLOresets. [0031] Referring
again to Figure 3A, the RNC determ nes 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. If a triggering
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[0034] In a second alternative of the purge message, the purge message
‘may comprise & completely 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 altefnative, 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,




[0084] In a second alternative of the purge nessage,
the purge nessage may conprise a conpletely new or
uni que UTRAN procedure signal ed between the RNC and
the Node B that specifically directs the Node B to
initiate a purging of the desired buffer. This
conprises a separate nessage which is conpletely

dedi cated to the purging function. In this
alternative, for exanple, a neMIcontroI frame in the
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- willnot be further described. However, in accordance with this alternative of the
method 100 of the present invention, afier 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
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described wth reference to the nethod 10 of Figure
3A. Accordingly, those steps wll not be further
descri bed. However, in accordance with this
alternative of the nethod 100 of the present
invention, after the Node B purges the desired buffer
(step 120), it sends an acknow edgenent to the RNC
that the data has been purged (step 122). The RNC
then receives and processes the acknow edgenent (step
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as I n the header of Frane Protocol data franes, or as
BAéllor sleversdcot taltermtivarofithe cidmbivlpdgelatRidssdg8, @he
' e of NBAP or of AP. [004]1] In a
BT Bl SR TS G a Yomirrite P st oy ahestage
Hﬁknnqueﬁgeneaﬂmmdss?ﬁgagawmmmnwﬂamqm&aﬁﬂnﬁﬁhﬁhyunﬁm
i S e. i S _conprises a separate, nessage
el cimeli oF S0 pyremi Prasoutenel P now eRRonl Some AL e
E;amerfgomolggd@atemmme @psga@glamomeﬁgme@mmﬁoﬁ, o BEhew]
[ ot o i, cat to _the purging .
‘%%3?&%@@3@%3’& of gﬁzﬁﬁﬂ%gﬂ%d?%fe%a%@w PYRERE, geknomledapper;
fohctishlSAP dedi cated to the purgi ng acknow edgenent
tion... 42 i,nal.ly, in athird alternative of
[{"#@ ackn&#@@g@iﬂeﬁ?"ﬁ”é & ohlthe aghknasrledgemand megrageraom
exiztinlnskasdet foorh ke Rbe B30 BERNOI 1L QHcBAR el B8 Il : tﬁ#ﬂ%e

kn edge of the, purging function, even i ere
a]gfgmﬁvgg%eg}%aggﬂhg Hlérgﬁ%{ggg@%, evgen 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 PDU,
the Node B cannot directly send the SN of transmitted PDUs back to the RNC.
The Node B may inform the RNC of thelPDU transmission status in terms of, for
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that is specifically reserved for the acknow edgenent.
't should be understood by those of skill in the art
t hat depending on the particul ar scenario, other

nmet hods that can achi eve proper system operation may
be used to acknow edge the purging function. [0043]
Regardl ess of the formof the acknow edgenent, it
shoul d be noted the acknow edgenent may conprise
several functions. First, it can conprise

. . e

@f%hﬁpur 1A Mondliig Vo MIBE dPPPIOSIR R SRK, Bho sl may
> PDilI!Uor mmbm ogBDUn,sthahhweénemmrgadamﬂthmhmare

Qﬁgﬁg%ghnqp Since the Node B is not agware of

t he Node B cannot directly send
{08d4iSN of Reﬁeanmﬁotmgm Dk ezamipld of thémeRNG 50 of tie pradat

BBl 080 P Ratlid B AR TS0 PEY) Bhithd
ﬂm&omomﬁoz@mw % aremnssmg; aae; sip EEl;lﬁwsTﬂEhas:smﬁby to tha BN
$16 B8 ol ARG e s of B pPRS RERTS RS, 256
Refmed it the skatysrepodt; mdmetee thatpbre afnﬁbie@mﬁi hrecm Bingf
n nt I
15 BoSEl b BUERL ey oI Rend e VS Wi
mR tlmbafﬂereslsi?mi’g"s ﬁémtbdlﬂ;ﬁeﬁﬂghiche;éﬁsbdgmﬂﬁﬂthihé B]f)U?ﬁ)
report 1 ndicatin the status o e
Hgggggﬂﬁﬁﬁﬁﬁw zp P it is assungd that the status
[be4bdrt i I’iﬂieqmr_ gé.;niekmh ge mag b@maﬁm’@EMmagENcémcﬁ 3i(1j;132@- ina
ter I | N t he. st r ort se S,
ol B P B0 et SO0 o SR Y ritnpl e Fm
I‘Thﬁt@tﬁzfndﬂmtt rgﬁaﬁémﬂe gmq@m@aﬁwy} ﬂeéﬁ@esﬁﬂﬁe NBADS
e messa ma
tﬁ%ﬁ@gg&?n 2p aiﬁ"é’g %ﬁfﬁ“ﬁ%’zﬁlw J@ﬁ E’?} &B PRrgesths PR
- fouini thetdesiredbuffuysdtip 56) dndPidinewledBesAhe ﬁﬁfg'é%d {He U t8hls
i@& Zﬁﬁ.%herivs hg ?&é@ han the retransmtted PDU.
he BNG e g ep Fetr Mt thegpissing andyahesquent
PRITEO(dhep BORJ Ti Nol® BTrrRerdofges8 PIbS thals s Sét[eﬂ ).

fromthe desired buffer (step._56) an

_Aifemffw d dRaPYIRE MesgR catirke insladesrlong withdhe missehBDRNE
Ffaﬁh@Prdi&ol oriyiNcadshffled B! HARHVehardtOReMags bi) ShAWHAP

e nt
or tlfle Relg
[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
so 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 = 3 (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




PDUs (step 60). The Node B forwards these PDUs to the
UE (step 62). Alternatively, the purge nessage can be
i ncluded along with the m ssed PDU in Frane Protocol
or maybe transnmitted in, or as a separate nmessage on,
the NBAP or the RNSAP. [0046] The benefit of

i npl ementing the Node B purging function in case of
RLO retransm ssion is the reduction of the |atency of
transm ssions, which will be explained in the

it AR AR IRS Froiitfiobinna d e i cadionle, B FoUS

wibheFiNd 06-9 arbeetidadmitiedaign iydsy this RIITLIFERS trassonifiildsidsl aiffar
GB% bah del et d. Follow ng conpletion of the
él’\lslém%e PERET BHE®Y he Node B acknowl edges to the RNC
{00d7pur gi The RNG:f Maprbegng-eétbﬂﬁng f1e ndigﬁl PRl !s’%&gﬂe@o the
n r e i, is . .
hiEaER %%jl yﬁ"‘fsr ﬁﬁg&ﬂ’élgéh? ﬂ%weﬁgﬁmmeﬁ Fajbptil
ttiet PDBNbugd sta%hmts&ehhﬁ-bm the Ndie B @tlhewléipi BRqrGlgOind
[ t].p]{arei.rans ttedc{D wth SN =3 is transmtted
B 8t he scenari o shown in
neog&;r e 2.Id erﬁishaﬁderﬁxﬁfﬁ)ﬂﬁa ackﬁ@wlBE&&nLC ?ﬂﬂltofhﬂhet%ngﬁ%ﬁtmn
are r n ed a o) e ransmttin
BrFabiBrorn SRt Hshe adoyBadepes o ﬁw?:
REG vhﬁgidﬁ w&tsﬁfwrtrbdégnﬁé‘lﬂze%kﬂ&ble &ﬂﬁw ﬂﬂﬂ%deCB
’ﬁ%—ﬁSt 0 ts ab| [ity, I nmmed a %E}m ter _sendin the
gy gptTaRs The Negr)By @Ilétpé‘f’ﬁ?s
PBUS biiffertd BQfoieft@ceNﬁﬂ@tlB pRAeHHL PR HGH BAd Wil R HR AR UE
I%I wgrg info on the purged PDUs. [0048] In_a

TgpeL ften Jegerging Hm"&sya@mm@#d from %ngng
- [bo4Bit i ON TnMBe rh@&onbeallﬁérhﬁﬁ{rémﬁle q{N@V%Elté fuﬁhlea purging
w%?novw edgenent functiaon is perforned, RNC W [

ovlgsl gena?rtté% sepplren fhelodefe Iﬁféqemw@ﬂgiamm 0 copfwins

tho deutBs BE Sl Slockt Hﬂﬁétlmgé'ioﬂsombﬁﬁ' Rod&£B! ﬁfésﬁi EthA9use the
n ssed PDUs. The Node B w Il onl urge PDUs bu??ered

ipformation ta-dstermige whereda regtars the ROU transmigsion. |
[605ANS M t Heforl g tdFigufeds; Gh bk Yt od T3 eéf

recei ving the g gﬁ% commnla{?ﬁg Ao %ﬁ%fﬂtfln
the) preserioirentionisriboivne Thihmetg This similar o the wethgd 5

4"&% H th

aC Knowl Sdgerent T " & (Qj())seﬁnf:@@tﬁg gcmqgecéemleﬂt c}f IEl?e 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,

~—+
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‘the status of data block transm ssions in the Node B
the RNC may use the information to determ ne where to
restart the PDU transm ssion. [0050] Referring to
Figure 6, an alternative nmethod 70 in accordance with
the present invention is shown. This nethod 70 is
simlar to the nmethod 50 shown in Figure 4 except for
t he absence of the acknow edgenent of the purging
informati on and PDU status that the Node B sends to

the RNC. [0051] While thgrpfggent invention has been
d@ﬁp Jbed in_terns of the preferred enbodi nent, other
vaAPPLIsichimegs:ch are within the scope of the

inventinn aa edtidanes hiretdde aChakdrsiel id I;_be .
appar ent . t§ t hose ski Ifegﬁéﬁ t he &ern?% %éﬁnécﬂ%\l {/émd?ss
Wh ST TS PRSP Gt comprispug aagiocre stk sentenlley (BN Gt pharality

I N oA NNdel Bs Beivingl aVdell£h18E 8 pl@QAINTHBE & BLle@NtraNS$hi®Mceive units
network controll er

CopPhl S a_r.adi (RNOQ), _a

o1 CPERDE) iR aenE Lo i dheubarior titiods  Furhih enped
of transeiseios t¢ WARIJS, tHameBbd oniidis: (WIRUs), wherein a
dat a i%’&kgged i.n the buffer of the Node B for_high
speed “Fransnt SIFESHAE §VRFEIPTERE arhfiRnd a¥edR Bisi ng:

det ect serglizg & miegger it thedVala B foqfurgiihgibiferdakalf fer in a

Node B; ' nmessage to the Node B to purge the
buffer?ugﬁﬁgg%ﬁgg?ﬁg the buffer. 2. The nethod as

claimed in claim1 wherein the triggering event is at

| east ene af jne.cell cha a radio |ink :
coptrof (R i AGEL i IR0 erB B bipepieont s
stlgastsoneefor sevaguédl dpnget 1 andiniladi @ntof (RBUK Rist, and a
PrheGShon ofldl RN P .3, The method as cl.ai ned
Pra0faon of & RryRldsfe dophlanictng AN RIoR o forfeid ool
bufaternits(PEfct i vel y purged depending on the
triggering event. 4. The method as clained in clains

1, 2 or 3 conprising a step of sending an
ac knowt-edgd@he mettiod g ddimedNoddaiBs df ¢re? whereiyi the dbtaastored in the

b uguff]%f is selectively purged depending on the triggering event.

4. The method as claimed in claims 1, 2 or 3 comprising a step of sending an

acknowledgement from the Node B after purging the buffer.

B The method as claimed in claim 4 wherein the acknowledgement

provides a status of PDU transmissions.

6. A radio network controller (RNC) for purging a buffer in a Node Bin
a wireless communication system wherein data is stored in the buffer of the Node
B for transmission, the RNC comprising:

a detector for detecting a triggering event;

a transmitter for transmitting a message to the Node B for purging the
buffer in response to said triggering event; and,

a controller for reswming a transmission after the buffer is purged.
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.5. The method as clainmed in claim4 wherein the
acknow edgenent provides a status of PDU

transm ssions. 6. A radio network controller (RNC) for
purging a buffer in a Node Bin a wreless

comuni cation systemwherein data is stored in the
buffer of the Node B for transm ssion, the RNC
conprising: a detector for detecting a triggering
event; a transmitter for transmtting a nessage to the
Node B for purging the buffer in response to said
triggering event; and, a controller for resumng a
transm ssion after the buffer is purged. 7. The RNO as
s AL oast om0 s SRl 6 SR (BRlering event
f ad idg F%H;Ekf ¢ oﬁ GPp s f’ﬁt’@)"eﬁ ghagge, agadio ligk gatesf &H%rﬁsm and
ane geoeraioatolisn RBOtdtus RGoit FdigiiSlhralSHash 8%:@fin protocol
ceydtauPie PRS0l data units (PDUs). 8. The RNC as
claimed 1n clainms 6 or 7 wherein the Node B

sel ectively purges data stored in the buffer

dependgng i.gaeri.ng.event. 9. The RNC as

cl ai ms%l i n?gfmg%?g egrm%l%%géirr? Vhaeindht Noflg Brselectively
r SREEY dafa sipred i ton bwife digenming of hemidgbend\Nads. B bef ore
resum ng the transm ssion. 10. The RNC as clained in
claim9 wherein the acknowl edgenent provides a status

~ of PDUY-t r alsRNG o tleimet In clfims YisT &8 fhérein WheioRGolRr receives an

butfBtie ' i el ess. conmuni.cati on system
wher ei n&%eél?e él{\?glﬁstlt% o$%h§%| ér(]gf?rﬁlées‘gﬁlﬁ éﬂ“‘@f‘snflﬁéonl\lode B for

transm ssion, the systemconprising: a plurality of

W rel ass tTRNKRNG 45 eGel Ve i U (MWRUs) ;. a.radi

net wor k controll er (%%C%ﬁﬁ%%ﬁgi ‘%%‘“?rela Q“éataec&‘{’%"?leﬁ?%iment

dgfo\g@trefﬁétaﬁ“wﬁpﬁéﬁ%@m@&@m- for purging a buffer in a

Node B; a transmitter for transmtting a nessage to
rging the buffer; and, a controller

t he e B for pu i
for rNZgu m%@yﬁte?'} dvts ppsErd e Anffer it e Nudef Brin 8 wireless
pesng@dhiication system wherein data is stored in the buffer of the Node B for
transmission, the system comprising:
a plurality of wireless transmit/receive units (WTRUSs);
a radio network controller (RNC) comprising:

a detector for detecting a triggering event for purging a buffer in a
Node B;

a transmitter for transmitting a message to the Node B for purging
the buffer; and,

a controller for resuming a transmission after the buffer is purged;
and, '

a Node B comprising:
a buffer for buffering data for transmission to a WTIRL;
a means for receiving the message from the RNC; and,

a means for purging the buffer upon receipt of the message.
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and, a Node B conprising: a buffer for buffering data
for transmssion to a WIRU, a neans for receiving the
nmessage fromthe RNC, and, a neans for purging the
buf fer upon recei pt of the nessage. -12 12, The
systemas clainmed in claim11l wherein the triggering
event includes at | east one of a serving cell change,
a radio link control (RLC) reset, and a generation of
an RLC status report requiring retransm ssion of
certain protocol data units (PDUs). 13. The system as
clalne?% g%]alns 11 or, 12 wherein the Node B

e

sel ect °pUF GRS S At Ened tib ckodmi 1 wheeeibuiht ériggering event

d apemdesnag 128t drld@r 4 £e|r€iﬁ§ géugglaﬁ%@%gdrl% ll}':?]kct ﬁ&ﬁ'@gé x%gét hd

%‘? rsaél n S&r?:@g@ Steils reRaAETSAliring releRrroviksiahd reatein protocol
tiﬁanﬁhﬁﬁsdﬂﬂUﬁrhe systemas clainmed in claim14 wherein
the Node B transmts a,. status of PDU transm ssions
with the acknow edgenent. -13
' 13.  The system as claimed in claims 11 or 12 wherein the Node B selectively

purges data stored in the buffer depending on the triggering events .

4. The system as claimed in claims 11, 12 or 13 wherein the Node B

- comprises a means for sending an acknowledgement to the RNC.,

15.  The system as claimed in claim 14 wherein the N ode B transmits a..
status of PDU transmissions with the acknowledgement.
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