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the PCT GRGSH' S bt ORisteor Sovera Khdio Network Sy staitis (RNSs)
- 10, 11. They can be interconnected by the Iur interface. Each RNS 10, 11 is
divided into 2 Radio Network Controller (RNC) 12, 13 and several base stations
(Node Bs) 14-17. The Node Bs 14-17 are connected to the RNCs 12, 13 by the Iub
interface. One Node B 14-17 can sexve one or multiple cells.
[0005] The UTRAN 3 supports both FDD mode and TDD mode on the radio
interface. For both modes, the same network aifchitecture and the same protocols
are used. .
| - [0006] Communication between the Node Bs 14-17 and the UEs 18 over the
radio interface Uu is conducted using a Radio Interface Protocol. The Radio
Interface Protocol Stack architecture is illustrated in Figure 2. As those skilled
in the art would realize, the design of the Radio Interface Protocol Stack 20 is
divided into three layers: the physical layer (L:1) 21, the data link layer (1.2} 22,
and the network layer (1.3) 23. L2 is split into four sublayers: the Medium
Access Control (MAC) 24, the Radio Link Control (RLC) 25, the
Broadcast/Multicast Control (BMC) 27, and the Packet Data Convergence
Protocol (PDCP) 26.
~[0007] L3 23 contains the Radio Resource Control (RRC) 28. The RRC
handles the control plane sigﬁa]ing of L3 between the UTRAN 3 and the URs 18.
It is also responsible for configuration and control of all other protocol layers in
the UTRAN 3 and for controlling the available radio resources. This includes




[0001] RADI O RESOURCE CONTROL- SERVI CE DATA UNI' T RECEPTI ON o \Ngf20R%006
BACKGROUND [ 0003] The Uni versal Mobile Tel econmuni cati ons Systens (UMIS)
network architecture, illustrated in Figure 1, includes a core network (CN)
2, a UMS Terrestrial Radio Access Network (UTRAN) 3 nd at | east one
User EW%W@WS(UE) 18, (only one UE 18 bei ng shown prr Sg%"’t?blﬁi city). The
two general interfaces are the lu interface between the UTRAN and the core

net wor K a@sigileht, Bseoh s el shdirblegd R ealid kbshifbospyiwd]lve cbifiRANuand t he UE.
[ 0004] The UTRAN consists of several Radi o Network Subsystens (RNSs) 10,

11. They cenffolsd theregnederhBualidy obyervis- | ur interface. Each RNS 10, 11 is

di vided i a Rad AW eld | ; al base
stations m‘%%(])de thglﬁw%le@a %%)lgle) (%Eﬂ)lg%hg@?gﬁsnﬁg%ﬁtggﬂt he RNCs 12,

13 by t hawmaglnowledasd predmoviedgedaedBldis fusnsten o theruppevlazersr Thal tipl e cel | s.
[0005] T r %gﬁ . _radio
interfac%%%ﬁﬁol%g@%ﬁfﬁ%gggrﬁr@gﬁe V\opﬁﬂgtro cﬁ%@%’? %Fig%a&ﬁ%% he sane

pr ot ocol sutensicspdat e@BE] Cormmuni cati on between the Node Bs 14-17 and the
UEs 18 o he radio, knterface Uu i.s .cqonduct ed i Lo Interface

Pr ot ocol \T&Sl%i Radi’[glel\jle‘*gary@é%‘gmﬁp%ﬁbec]SW tcg%lkne Sr%i#ﬁ? g‘g'tcﬁzr"sg% ic%ggi | | ustrat ed

i ndFi gur Q:raa':csp&ﬁ chiramds, szllﬂchlaeairoﬁﬂeahpthaarphysﬁmu@ef.eﬁidmcszmzdesi gﬂ of the
Radi o I nterface Protocol St 0is Y into.three.layers: the

“physi cal ¥ é’f‘_é‘im@(dﬁrbfu'?fsmfrﬁ%gﬁ%ﬁ R Wkthﬁwgéj@a nly capRysty ﬁganet work | ayer
(L3) 23, phatibfexfiptiviction! 'Phéﬂ‘i’drit? ﬁgﬂgﬁmrbééwéehm&ituata veesBickont rol  (MAC)

24, the Radio Link Control (RLC , the PBroadcast/Milticast Control (BM)
27, and teempaprbintpthesemspherigd sewurep.ds ale fonedpdhs MAL lageindty] L3 23

cont ai ns e Ralh.RSAOIHE FARENE A ARDNEBNCRS ABGaNaBdhes the control

pl ane signaling of L3 between the RAN 3 and the UE _ Is al so
r esponsi hesefof skitidnftheyant and enll asibecaxplaindd infgredier detibhensinot ocol | ayers in

the UTRAMGRNT | FheCiYelodl 1528 41"% DBbhaflbCrof Ak GrbiSRMEL S T S

i ncl udes
h transport blocks over the air interface. This includes forward error correction,

multiplexing of different transport channels on the same physical resources, rate
matching, (i.e., matching the amount of user data to the available physical
resources), modulation, spreading and radio frequency RF processing. Error
detection is also performed by the physical layer 21 and indicated {o the higher
layers 22, 23.
[0011] The data flow through L2 22 is shown in Figure 3. The higher layer
Protocol Data Units (PDUs) are passed to the RLC layer 25. In the RLC layer 25,
the Service Data Units (SDUs) are segmented and concatenated. Together with
the RLC header, the RLC PDUs are built. No error detection code is added in the
RLC layer 25. For transparent-mode RLC, no segmentation on the RLC layer 25
is performed and neither the RLC header nor the MAC header are added to
" ‘higher Iayer PDUs.
[0012] In the MAC layer 24, only a header is added. This header can
. contain routing information which describes the mapping of logical channels to
| transport channels. On common channels, a UE identification can also be

included.
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rel ease of radio resources, as well as continuous control of the requested

- Quality of Service. [0008] The Radio Link Control (RLC) |ayer 25 provides
transpar acknow edged or acknow edged node dat fer to the

upper X@‘g 35626% acknow edged node transfer uses aP?TMC??ﬂ%I i ndow

pr ot ocol wWth selective reject- autonmatic repeat request. [0009] The MAC

llayer 24 gaps the thqgi Zila{thsbﬂﬁmﬁﬂ&ﬁf), bR UG R Bt drie detécdidRPOr t
channel s, which are provi physi cal |ayer, The _MAC | ayer 24 is

i nf or med RABBRRES r@%ﬁf@?l&é@hﬁ@@éﬁ@%ﬂﬁ@e@ﬁ@vwwe d e BRC#Serconsi sts of a

mul ti pl exds gy EdRGl bORtrah BRisBich@r i ty handling between different data flows,
which are nmapped onto the sanme physical resources, is also done by the MAC

| ayer 24.[100le f udercheanhHEHEPR: drdfDId Syatems,BMB AT TespRrce RentFDCP 26 ar e

o cat or qor i QAR PAO ST maybel Ui BT AR Pty 1R D e or the

transm ssriroanknbwleﬂgeﬂnmpdest béthveek sho WEFRANE R and nhe MFBRERC. Tl’ﬂhs i ncl udes

forward er rr | exi,ng .of . di £.ferent trans channel s on
b Ao s TP o p BT HRRRS. Ao wRbRRRREG e amoun: of
usgr d ?t #BDOis ﬂm;s@uﬁedl abihe tpingpareat or drgﬁ]mmﬂ@:@ad niodey ki RDO ]:anﬁpr gag i ng hand
radio fr rocessln Error et erfornmed by the
byt cal MAGdResct e rameaedee BNt PgRE RECT S0 Ur Ehgsoro8hv] 0011] The
data fl ovgridpg M@réeglvé’@RRE &ﬁﬂg\é&hsle&dﬁ'lﬂglﬁﬁn@msgibﬁoﬂygﬂﬁé’r sbayed, Protocol
Data Units PDUs) are passed to the RLC | aye In the RLCIayer 25, the
Servi ce (A b@miele armpedritidhe BRE lagayningtead o heécn*teat%m@ ed. Together with
the RLC hg e BEC. By Ko Buildivollhy GA/EQN pfiRliGENBARGRGe [ s added in
the RLCTayer 25 For transparent C, no segnentation on the RLC

| ayer 25 knognperifansned bincks (3t AarexapleRE@uRRCHED thisrthe healpBtheader are
acdec 10 colbdNBlnd Yook im0 Fiberls ToboR My, | aver 24, only a header 1s

added. Thr's er ¢
B [0016] In the case of the BCCH-SIB, from the UTRAN-RRC to the UE

broadcast control functional entity (UE-BCFE), TBs associated with this SIB are
repeatedly retransmitted. SDU version indications are identified by “value tags”.
When the value tag does not change, the UE 18 assumes that the UTRAN is
repeatedly sending identical BCCH-SIBs. If there are changes in the BCCH-SIB
transmitted from the UTRAN 8, the UTRAN 3 uses the value tag to indicate to
the UE 18 that there has been a change. Scheduling information, when the TBs
of a BCCH-SIB should arrive at the UE 18, and the version of the BCCH-SIB, are
known to the UE 18 in advance of transmission from the UTRAN 3.
[0017] Figure 4 is an illustration of the UE 18 receiving an L1 SDU. The
SDU comprises the TB, which carries, for example, the BCCH-SIB; and a CRC,
which is used by L1 of the U 18 to perform transmission error detection. As
- illustrated, the TB may also include the system frame number (SFN), as is the
case for a TB of the BCCH-SIB, which indicates the time when the TB should
arrive at the UE 18. Alternatively, for a TB that does not explicitly contain the
SFN, the SEN of arrival can be derived by L1 from physical 1ayef timing, L1 of
-the UE 18 passes the TB, SFN and CRC result to the higher layers. However,
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contain routing information which describes the mappi ng of gl\ggigahogchannel s
to transport channels. On conmmon channels, a UE identification can al so be
i ncl uded. 9 March 2006 WO 03/026168 PCTI US02129113 [0013] In L1 21 (the
physi cal a CRC is added for error detection oses.. The result
of the &M‘ﬁ%%?( in the receiver is passed to the RL %’29%5 for control
of retransm ssions. [0014] In current UMIS TDD or FDD system;, a radio

resource &&@%QRLC%E 1 5U8M dpeb BB PPIpaPBN nhifiie 36 Hrodddadil C

transparent, unack no or ac nowl edg nodes between the UTRAN- RRC

and the w@aw{ﬂJ(BﬁfmdaWMR@d@é@d@@heﬂR layest be di scussed hereinafter.

However, ?ﬁg 'I%LJ %ﬁﬁ I
unacknow ' g d es, the ancl%% t&&ntstﬂgph %gﬁggféeg{?@” ng side are not
awar e of 3 twea Mh§wﬂoﬂnmnﬁ,ftmammmw oﬁI‘Bs)Issassomaﬂaé wigc e tangeteBRC- SDU caused

during tra sLpn or ot her urc nmust forrred at the RRC
ayer | HapRRy pF SR B e e el el S0P
transm t t(eeks). nIﬁeeBEJ(H{ SiBdonsistslaf a I9@a8INnther 6P QWBI, ﬂfe lﬁxrobatsn@rdf bI ocks (TB).

An exanpl e of _an RRC cast control nnel system
i nf or mat i Gfresit W@WE&%?E% %%@@ﬁ ﬁ% I§ $RPrEGU ‘?9‘1‘ ﬁ SIB, fromthe
UTRAN- RRGhE Qoivie ot fhe BIEBECHSEBL OBé Slan{plé) G BOUH.-SENbE axbr&e@'&e@CFE) TBs

associ at ed W|th this SIB are repeatedly retransnitted, SDU version

i ndi cat i oAstralhapRd (BCLER dnayneed oo thaggen THs yp @anemis; ipdhifeeasag does not
change, ttﬂSPJf»A'Et %ﬁtﬁ&%ﬂm 1%@9&&&?@11}{5 CEE_IG BeeAaiedl . &5 RAihRg | denti cal

BCCH- SI Bs ere are changes In transmtted fromthe UTRAN
3, the UNRANh&hisdssst thanvaihely neacpnt @Q%idlémwehngiy, theeprobil¥ytadfat t here has

been a cypde.uSeesih bgo 35 BB hoNecs DBl UGy FBor 18k BOREE SI B shoul d

arrive at and he Version o ar e nown to the UE
18 in adeousp of Tn&METS FPDwe FDIDsystehes, {lieRitde {3 su¢Betidlly fecgjurthe4 i s an

illustrati.on_of t receivjing an LI. S The .conpr,i ses the TB,
whi oh Gar PR doteribiies Moo BrEr RS eaA B teB gt e Adaonafip o

maintain proper performance of these system functions, SIB repetition rates may

have to be increased to compensate for failed transmissions, which reduces radio
resource efficiency and utilization.
[0020] Figures 5 and 6 are an illustration and a flow diagram, respectively,
of a current method used for successfully receiving an RRC SDU {ransmitted by
the UTRAN 3 to the UE 18. As shown, the UE-BCFE receives the RRC-SDU
(Step 60) which, for purposes of this example, comprises 9 TBs, labeled from SFN
=2 to SFN = 18 at a repetition rate of 64 frames. The UE-BCFE reads the RRC-
SDU and determines if there is a TB in error or missing from the RRC-SDU (Step
61). For purposes of this example, SFN 10 is assumed to have an error. Since an
" error exists in the received RRC-SDU, the UE-BCFE discards the entire RRC-
SDU and waits the repetition rate, i.e. 64 frames, to receive another RRC-SDU
" carrying the same information (Step 62). Once again the UE-BCFE receives the
RRC-SDU, comprising 9 TBs, labeled from SFN = 66 to SFN = 82 (Step 63), and
determines if an error is present (Step 61). In this example, SFN 70 (SFN 6+64
(repetition rate)) has an error or is missing. If no error is found in the received
RRC-SDU, the UE-BCFE successfully receives and decodes the RRC-SDU (Step

-4-




which is used by L1 of the UE 18 to performtransm ssion e§hpicifiedggction.
As illustrated, the TB may al so include the system frame nunber (SFN), as
is the case for a TB of the BCCH SIB, which indicates the tinme when the TB
should arrive at the UE 18. Alternatively, for a TB that does not
explicitly contain the SFN, the SFN of arrival can be derived by L1 from
physical layer timng. LI of the UE 18 passes the TB, SFN and CRC result
to the NgRhewANLESin thOPRYEt caseSthe URUHE, BQARWR: B0 260b6&dPCT/ US02129113

since the RLC and MAC | ayers 25, 24 operate in_transparent node for

br oadcas¥RCERARMp §2Berprriingd TBpandmaits thsrersition gate fiere¥es theyer . [0018]
Since TER.ARRCOSHBNS|4ARN ik Sthb! aEERuL il UTRRE R IRAN 3 i 0 @
fadi ng environment, {7ansm ssion of 1Bs is associated with a targeted

pr obabi |nibg(éonsemties $Bawhichams cirsst.onl recepti on, for exanpl e ninety-nine
percent (99%, If a BCCH SIB consi st f.al e.n er of. TBs, the

P obabi |1y oftere are Wi Fyes herorg ik s Ton & SRS IR onhanbSy s | <

appr oxi rgat BRCASDU fi9¢h thai (SERAN (Thetfhe speviiin efe lateacyuf wharerbrrdds. For

exanpl e, a BCCH SIB of ~.a broadcast . control channel (B .y need nore
than t erfeeBEORo"RFh resylte in e gergrgance @fs%%ﬁawlﬁﬁwe UE 18
successfylieih infeRiabNEnd BLintleatbaSkBption (ReRP) rbducidaradibQesotiidech s | ess
than ninety percent (90% . Accordingly, the probability of  successful

r ecept i sifbaymeynEhpemend|in when rthadds dsist reaupphite rerse recpgP-eases. [ 0019]
oS EBRe 0L By 81 s i E TR PoRHGRES Sk 19 o GREL Mfil e 1 BS
determ nes the perfornmance tor nmany system functions. I'tronally, to

mai nt ai rrepuliepe highgrb@ssivgaml lfttarhests. syst em functions, SIB repetition rates
may have to,Qe increased to co sate.for fai t sm sshons, which
reduces radi6HWP%@%u5¥%eé??%%?éﬁgg%ﬁhﬁ“dFPFP?@Jh@ﬁS'P@@éﬁ] Pgures 5 and 6
are an idykgmt ration and a flow di agram respectively, of a current nethod
used for successfully receiving an RRC SDU transmitted by the UTRAN 3 to

the UE 18. As shown, the UE-BCFE receives the RRC-SDU (Step 60) which, for
"~ purposes of this exanple, conpiGagRaRyIBs, |abeled from SFN -

In accordance with a first aspect of the present invention, there is
provided a method for receiving periodic transmissions of a set of N information
segments, comprising the sets of: a) receiving a transmission of the set of
information segments; b) processing each segment for which a valid segment
has not been stored to identify that segment as valid or invalid; ¢) storing said
valid segments; d) determining whether N different segments of the set are
stored; e) where N different segments have not been stored, repeating steps (a-
d); and D after N different segments are stored, forwarding said stored set for
further processing.

In accordance with a second aspect of the present invention, there is
provided a user equipment (UE) for processing a received communication which

' includes periodic transmissions of a set of N information segments, comprising:
a receiver for receiving a transmission of the set of N information segments; a
processor means for processing each segment for which a valid segment has not
been stored to identify that segment as valid or invalid; a memory for storing
said valid segments; whereby said receiver receives and processes only those

segments not previously stored upon receipt of subsequent transmissions of the
5




= 2 to SFN' = 18 at a repetition rate of 64 frames. The UE- By esfds the
RRC- SDU and determines if thereis a TBin error or mssing frromthe
RRC-SDU (Step 61). For purposes of this exanple, SFN 10 is assuned to have
an error. Since an error exists in the received RRC-SDU, the UE-BCFE

di scards the entire RRC- SDU and waits the repetition rate, i.e. 64 franes,
to receive another RRC-SDU carrying the sane information (Step 62). Once

again the Ug-BCFE receives the  RRCG-SDU, conprisin .IBs, |l abeled from SFN
=66 to %FRFJS rreﬁ%@pseg%ﬂf?tsa??dder?@ s?%ﬁi%%g%eaﬁagfﬁwriwﬁesent (Step
61). In 4{dd scRk@NBi®, vaBiNselheh@F Nafit- 8deeivef @PREAdhORo! RE&AY sBs an error or
is mssing. If no error is found in the received RRC SDU, the UE-BCFE
‘successfaybpgauentispnaayssons vaslt ol esgments qitdre ssbhayedieap storedy March 2006 64) .

O herw se, asy, n - [ - ntire received
RRC- SDU ( St epI%%chEi%xr}%; F‘%ﬁn% tgﬁ'&r%gp%&ggjf\%g? {%s?g %ﬁg%g{é&?’t%gﬁe ?Sat e to receive
the nexproFREl SDide(tStldpr G8)cessitly 8 1peaedswnuomicativeswhichiinclifies UE- BCFE

recei ves__ ni,n 9) .consegutive.TBs which are correct. Ther re two areas
o ool FATPRERRS SEA 1 Sha Rt B P e SR BB om ¢ he
UTRA:\l Taﬁ)&ecfeivgﬁéa%fse&'a?§mis§ioﬁ bﬁh}&a&éﬁﬁﬁ)ﬁo@:}fga@h&?@ﬁérﬂﬁmﬁ eedcesstrgcept i on, whi ch
results in reduced performnce, system fuyupctjons.requiring., system

i nf or natﬁaiﬂ’lseﬁi’?&nbsrmil ‘i‘}tgﬁ%‘gl é"rﬁni‘eé’ﬁ,astvﬁlé‘r%’gfwf‘ﬁ@&gﬁ?&ngégﬁdo resource

ef fici eng¥id slBBeREePHA k& WhBPirkviBd td f ROk MBEbiiRe heRaat edl y receive,
decode and process all TBs in the RRC-SDU each tinme there is an error, this
resul ts dng swoeggupricersipyiomAnd Pracewing ooy those Fhaperty wdichy watee exi sts a

need fory@RolddP iafied M vl g Sillihe S43LAIN SEMMRY, ddhaegor dance with a

first asppect e present 1 nventio ere is provided a nethod for
recei vi napdpe répediiog stepd sutibsll gpments o thedet bhvabeenidenmbified anvalglegment s,
conpri si r}%ﬁtthe sets of a) receiving a transm ssion of the set of

i nf or mat? %rg‘aments; b) processing each segnent for which a valid segnent

BRIEF DESCRIPTION OF THE DRAWING (S)
Figure 1 is a Dblock diagram of 'a wuniversal mobile

telecommunications system (UMTS_).
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has not been stored to identify that segnent as valid or i c?'zo

storing said valid segnents; d) determ ning whether N different segnents
of the set are stored; e) where N different segnents have not been stored,
repeatin Ete%)s (a- d); and f after N different segnents are stored,

f or war di"ﬁ% W' stored set for further processing. ITABEPEYnce with a
second aspect of the present invention, there is provided a user equi pnent
(UE) Tor rgsmgessi Maie! £ 48 aNCHuc@HOH of Al 12 WMibsihcd BB StaR! | Odi C
transm ssionS of a set of Minformation segnents, conprising: a receiver
for receiarehitpcitrer ansni ssi on of the set of N information segnents; a
processor ns f gt ! W alid segnent has
not bee Ogﬁr ed %gﬁégﬁg?ﬁyﬂgﬁgﬁggggﬁg%%a%&g%%}?}y%n%al id;, a menory for
storing [6ed9l val iRigwedieat Jjuswhatoebfa Vi mcsigogrdeyer EEBlves and processes

I h BV I ' 3
Cransm sSSP0 of - eheBSe AP Rt ShBRGR Rl bR BN e NEn T L T

i dentify RRC¢SDIuUch segnent as valid or invalid and storing said valid

segnents;_said receiver .continuing to receive,said,.subsequent
transm ssip@?ﬂg unt i gUa’fPﬁl%%@wéﬁ%?%mg’f°f?ﬁ‘é”§%ttmﬁgﬂ’fgust‘fg£%rgciei)"%é%?leI n accor dance
with a t pgclspspect of the present invention, there is provided a nethod

for processing a received communi cation which inclu e%@(ﬂ f) qdi c
t ransni sdP@A% of 51%?76?@’34?@?%%%%@@%%?@99“6%&% g HB sets of a)

recei vi D%&ﬁ&{%%ﬁﬂ&%ﬁ{%ﬁ%@ggﬁwﬁgﬁt §tGhe Bleshili@4dMIonOn segnents; b)

processing sald segne dent | each  said segnent_as valid or
invalid; [033t ori Miguraids a flavidihesey nbnmsthol feregeiviag theRRESIDY nval i d
segnent s .of i 1 LV . t gﬁfgﬂ transm ssi on and
pr ocessi r%a%n?%/aq’tc%gétg tglgé%%ﬂtr%g%ﬁ?%dhﬁ\j\g%rogtﬂp éa\g/#gus y%il!aé'enti fied as invalid
and storing said valid segnents so identified; and e) repeating step d

1L e O B g 51

~uni ver saljooaspi | € The preferred embodiment of the present invention will be described

with reference to the drawing figures wherein like numerals represent like
elements throughout. '
[0036] Referring back to Figure 4, the UE-L1 passes a received TB set, the
SFN, and the CRC-error-detection result of each TB to the higher layers, (L2 and
L3). Since the MAC and RLC layers 24, 25 operate in transparent mode for the
BCCH, for example, the BCCH TBs can be forwarded to the L3 without
processing. It is also possible that TBs with CRC errors are discarded by L2 or
L3 before forwarding to L3.
[0037]  Figures 7 and 8 are an illustration and flow diagram, respectively, of
the method used in the preferred embodiment of the present invention. Figure 7
" illustrates an example scenario wherein an RRC-SDU is composed of nine (9) TBs
" with a repetition period of 64 frames. The UE-BCFE is informed in advance to
expect the RRC-SDU from SFN =2 to SEN =to 18. The UE-BCFE receives the
set of TBs corresponding to the RRC-SDU from one of the Node Bs 14-17 (Step
80) and determines whether one or more TBs are missed or have an error (Step

8.




tel ecommuni cations system (UNITS). 9 March 2006 WO 03/ 02616846 b2/ 29113
[0027] Figure 2 is an illustration of a radio interface protocol stack
architecture. [00281 Figure 3 is an illustration of the data flow through

| ayer 4 Figure 4 is an illustration of a UE ﬁﬁ{% a Layer |
SDU. [%%gﬁlﬁé%gure 5is an illustration of a currentﬂrre % 3?%sed for
receiving the RRC-SDU. [0031] Figure 6 is a flow diagram of a current

nﬁ[ hod usgeosdjor r @gaeadsbidgnée &ithRENe- ﬂfbrré@@ﬁ&bdi’mdﬁit oifr e TprieSerd n

il lustration of nmet hod fqr rece|V|ng - | n accordance with the
pr ef er r edEFRIB %?ﬂe afe tahg B T ParhH gh%ﬁﬁ%]to F’Péﬁﬁ éﬁé is aflow
di agr am Qfet@niiBhtied f[fh@r'ﬁrémﬁhyfometﬂJELBRCdéw]fﬂh@reagaﬁraﬁm&ow th the
preferred enbodi nent_of the_ present invention. 00341 DETAI LED DESCRI PTI ON

OF THE PREFERRED w@ﬂm@cﬁowe}éy@%@qﬁ@r CYEaf bt ®HAt of the
bresent 4y entd:ol THE! Bfe S6R6H Raflod W ki RS BEEBOPRLS iBeCh8N ng | gures

wherein |1 ke nuneral's represent el ements throughout. [0036] Referring
back to Ficheduding informatif a1id %%H@b@carmdbereﬂ@demsm etetpaine TBN|,  and t he

O e o e SRl 205 et BB Sl LANELL VBT Buack? 2 LS).

Si nce the vand ers o era nsparen e for the
BCCH, f orsuel adpieemirtaiion MétI{BSI‘ane hxaeri:arrammsmng havetblen digclesietl hout

U2 or - Lakeenorth B anbiag be bkss ooy el Resbd ety 10 *

i 11 ustratihesntaad fl ow di agram respect ively, of the met hod used in the

preferred _enbodi nent of pres nven F Il | ustrates an

exanpl e Oy i o e Bhip ‘&WWI@&B :b ﬁ‘ifg?’éhehglﬁ\@ét IT%S with a

repetiti QRaPefel kel al%tdie@BFThe ﬁﬁﬁsm BSHRE 925 ahf by ’[’Béiwhibhaﬁ'\éance to
missing or in error are discarded (Step 83). It should be noted that step 83 may

be similarly accomplished by either L1 or L2 in advance of UE-BCFE processing.
The RRC 28 then computes the next SFNs of all errored or missing TBs for the
next RRC-SDU transmission (Step 84). Using the example illustrated in Figure
7, the UE-BCFE would add the errored TB (SFN 10) to the repetition period of 64
to determine the next occurance of the SFN, which in this example is 74. Itis
also possible that several TBs may be in error, and in this case, the SFN qf each
failed TB in the subsequent RRC-SDU transmission is calculated. Once the
SFNs corresponding to each of the failed TBs in the subsequent transmission
have been determined by the UE.-BCFE, the RRC 28 informs L1 to only receive
and decode the determined SFNs. In this example, only one TB corresponding to
SFN 74 is identified for re-reception. Once the L1 receives the TBs for the
calculated next SFNs, L1 forwards only the TBs, SFNs and CRCs to the RRC 28
of the particular SFNs requested by the RRC 28 (Step 85). If no error is detected

- in the set of retransmitted and received TBs, and no further TBs are missing
- from the RRC-SDU, the UE-BCFE stores the correct TBs in their place along
with the other correct TBs (Step 82) and decodes the RRC-SDU (Step 86). If
there are still TBs with CRC-errors for the received RRC-SDU, the RRC 28

. determines such SFNs and repeats the process disclosed above (Step 84). This

-




expect the RRC-SDU from SFN = 2 to SFN = to 18. The UE- BCFE\i&egbods t he
set of TBs corresponding to the RRC-SDU from one of the Node Bs 14-17 (Step
80) and determ nes whether one or nore TBs are mi ssed or have an error
(Step S’&“ -2? ? March 2006 WO 03/ 026168 PCT/ USO02 /29113 [ 00381 In

accorda W2PH® ¢ he preferred enbodi nent of the preseprﬁT"Ul?“R?e]r?tion, t here
are at least two ways for the UE-BCFE to nmake this determ nation. The

first waypiogesh @bnthiies Yatik thd &diﬂ‘ét@%ét éffTBsmeg&ldtéd Fith"RBRASEHON “error
using the CRC error detection and informthe UE-BCFE of the SFN(s) of the

errored TEN)beerpisreldsiiig HeBAEE 4nd metestaddyishe BEO28 GtandDi ze the

schedul in for determ ne
TBs that@ h@e ng?f %gﬂ%&gﬁ%ggrg&gg %%&hggfgéel%\%ielgxgﬁ%ﬁﬁdou ﬁ B%%%yhf%vvo met hods
for maki nare psugcﬂiCdlmamﬁta@,tTlmprotfeduwmaﬁeupdmbt@men pfﬂnemdetedor m ssi ng
have been | 0 rein. . oth td |4 | ch fall
within the scga e%ggec?}#%n lﬁeﬂsgrogre FAVeR t?agur? tg?%’o’%glfge&]%%i‘?% mc?et erm nation
has been pmdﬁubyettahedél&eBGE%eUEeB@FEBs that are correct are stored by the
UE- BCFE ( 82) and f{he, TBs i ch SSI rin err re di scarded
(Step 83) [Bb%ﬂ shou(lzjl a @e%af“??alf%%le 10 gbé‘eﬂl?ﬁe?%?]i%ﬂ(zccorrpl i shed
by eithersblr edcepidon WV@na@teﬁéy),UEg B@Iﬁﬁidaﬁﬂﬁeeam@a to e 1d3E6ey28 t hen
conput es the next FNs of al]| errored m ssi ng for %I] next RRC- SDU

transni ss3sSPriied ayitipihe tapgatefyerrorerals 4 eetri"‘llqnﬁé‘ili’%f’ Hldi“ﬂ 7, the
UE- BCFE viuieGorifid I‘JE‘ §8@hl ThEBTRRN §Fhldé&i1dé1ﬁ of H?e £1E‘é3&‘ta! RROBPAG! | od of 64

to determ ne the next occurance of SFN, whi in this exanple is 74. It
is also Es@beeiﬁeeentioatla@ewwovesehmfomanw OéUchunctma agsqciptids case, the

. SFN of ea,gﬂh m
cal cul ate é]gﬁm{%ﬁ; eggg?fﬁie%%tg%?ﬁ% S%%Uc‘;]% g‘?‘%@’f apﬁ&g TBs in the
subsequentandoesrsmrssiission havle pleal) fadércestahlichimbyt ¢fANEs:REEEOnst he RRC 28
inforns Li_ t,0 onI reg‘gi ve[g a%g? decode the determned SFNs. In this

Be BE%5hg to

exarrpl e, a&ﬂ‘i‘lts’i

[0042] Further, since the invention allows for more UE 18 efficient
reception of system inforﬁlation, it is therefore possible to reduce scheduling
rates, (L.e., the period of retransmission). This results in improved efficiency and
greater utilization of limited BCCH physical resources.
[0043] Another advantage of the present invention is that the UE
processing and battery consumption is reduced. With the ability to detect an
individual TB reception error and the knowledge of TB scheduling information,
the UE 18 can initiate reception only for the particular failed TBs rather than
receiving the entire RRC-SDU. Additionally, UE battery and processing are
further reduced due to the fact that successful RRC-SDU reception is achieved
with fewer transmissions. '
[0044] This invention can be applied to make the UE-BCFE receiving an
“RRC-SDU, such as the BCCH-SIB on the BCH faster and with reduced UE
processing/battery consumption.
[0045] While the present invention has been described in terms of the
preferred embodiment, other variations which are within the scope of the




SFN 74 is identified for re-reception. Once the L1 receivegpihenJ@g for the
cal cul ated next SFNs, L1 forwards only the TBs, SFNs and CRCs to the RRC 28
of the particular SFNs requested by the RRC 28 (Step 85). If no error is
detecte ' set of retransmtted and received T nd nqg further TBs
are m s&%@%zélgsgmthe RRC- SDU, the UE-BCFE stores thg%gﬂﬁngzgfﬁTBs in their
place along wth the other correct TBs (Step 82) and decodes the RRC- SDU
(Step 86)inyhitiontASUAIAHE d ddimbBeloW vill bEREpERDh thiRkiBe it fgei ved
RRC—SDU,:?he RRC 28 "determ nes such SFNs and repeats the process discl osed
above (Stagh 84). This -7 9 March 2006 WO 03/ 026168 PCTI US02/ 29113 process
continues until the conplete set of TBs associated wth the RRC-SDU have
been stored by the UE-BCFE and processed by the RRC 28 (Step 86). [0040]
The present invention is applicable to*all segnenfed RRC-SDUs that are
periodically transmtted. The procedure starts upon detection of an updated
value tag. If reception is in progress and a value tag is updated, all TBs
of the previous set are deleted by the UE-BCFE. [0041] One advant age of
the present invention is that the successful RRC- SDU reception tine, or
(latency), is significantly reduced to the |latency associated with the
targeted error rate of the transm ssion of individual TBs between the UE
18 and the UTRAN 3, independent of the size of a RRC-SDU. Reduced
reception latency inproves the performance of UE functions associated wth
acqui sition of systeminformati on such as faster cell search, reduced
handover transm ssion break period, faster establishment of RAN connections
and transitions between UE states. [0042] Further, since the invention
allows for nore UE 18 efficient reception of systeminformation, it is
therefore possible to reduce scheduling rates, (i.e., the period of
retransm ssion). This results in inproved efficiency and greater
utilization of limted BCCH physical resources. [0043] Anot her advantage of
the present invention is that the UE
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processing and battery consunption is reduced. Wth the abighji¥n boglet ect
an individual TB reception error and the know edge of TB schedul i ng
information, the UE 18 can initiate reception only for the particul ar
failed TBs rather than receiving the entire RRCSDU._ Additionally, UE
battery“é @/%F%%essi ng are further reduced due to t RS at successf ul
RRC- SDU reception is achieved with fewer transm ssions. [0044] This
i nvention can be applied to nmake épﬁ - BCFE receiving an RRC SDU, such as
the BCCH SIB on the BCH faster and w reduced UE processing/battery
consuiphaton cldi®@d5: Wil e the present invention has been described in terns
i ment,. other variations which are within the scope

of the preferrgd ) A
of the -8 & warfgﬁﬂggb@g?m\wwp@mmél@@wwzmgﬁs spholelN intomationut | i ned
in thgeshah#s WEIRNY parent to those skilled in the art. -9 9
o ch SR e e e B 0115 LA VS What s claimed 15 1 A
met hod f or ax eceievéinmgretriansinisstonafthe ssti affisfoeihasios @egmentd; i nf or mat i on
segnments, gconprising.the steps of. . receiving a transnjssion of the set
of i nforma®4 on @8@%%31%&:‘10@?6%1%@é%w ééf@h%@@%tﬁfthw%ﬂ%ﬁ%ﬁd\ﬁm i d
segneienias tiat t8E9Q identify that segment as valid or invalid,
c) st orei ngﬁsai dge\ga ?dageéﬁngﬁ%g?v ﬂ’ determ ning whether N different segnents
of the sete)ar e stomimgsaidellidisegmentsgli f f erent segnents have not been stored,
repeating 5}t epsde%e%_rndi}xingavr&]rgether N different segments of the set are stored;

e) where N different segments have not been stored, repeating steps (a-d);

and
D) after N different segments are stored, forwarding said stored set for

further processing.

2. The method of claim I wherein said processing step further includes the
steps of: |

detecting an error in any of said segments using an error code included with
each of said segments; and

determining a segment number of each of said segments in which the error was
detected.

3. The method of claim 2 wherein said information segments include a value

tag indicative of information included in said information segments.

4, The method of claim 8 wherein a first transmission and subsequent

_ transmissions have equivalent value tags.

-10-




fj after N different segments are stored, forwarding said gtgser 664 for
further processing. 2. The nethod of claim1l wherein said processing step
further includes the steps of:.detecting an error in any of said segnents

usi ng an.er cl uded vvith each of said segnents; rmning a
segnent nunbvg@(%?&gél\é of said segnents in which the errora’?\g’gﬂ?@%ﬂ%.
3. The nethod of claim 2 wherein said information segnents include a val ue

tag indicative of information included in said information segnents. 4. The

nmet hod of claim®. witheahathadfof cBlimt4 #herdia Saidstorsd wdlis s are deleted
transm ssi on%ghave ui val ent value_tags. -10 9 March 2006 WO 03/ 026168
~ PCT/ US02/ 20 g saidfigst ransmissioncand sl sybspaventsiaapsmaissiony haapivalusetagsnt s

are del et edwhidlesresnt dohivhRhtt ransni ssion and said subsequent transm ssions
have val ue tags whi ch are not equivalent. 6. The nethod of claim?5 wherein
said information segrrents conprise broadcast control channel system

i nformation bIo T t sald eriqdic .
transmission is recel vedggthfgﬁ oqoca(illapr gd‘gﬁgﬁeﬂﬁl ﬁ%?@%ﬁ?‘ﬁ%ﬁ ?r&_s BOPRGser
equi pnent  (hihdtast cpitpslehanng Fstets hifvetati@iBecks;at i on whi ch i ncl udes

periodic transm ssions of a set of N information segnents, conprising: a
receiver for receiving a transm ssion of the set of N information segnents;

a processor neams f0Th9&:9éi;ﬁ§§ ngamciﬁwﬁemmaq p%pm %&n@fn\.{@élwlﬁe@m& has

not been stored to identi % t hat segnent as va I nva a nenory for
storing sai aftars predstegmminadrepetitibrratiey sai d recei ver receives and processes
only those segnents not

8. A user equipment (UE) for processing a received communication which
includes periodic transmissions of a set of N information segments, comprising:

a receiver for receiving a transmission of the set of N information segments;

a processor means for processing each segment for which a valid segment has
not been stored to identify that segment as valid or invalid; ‘

| a memory for storing said valid segments; .

whereby said receiver receives and processes only those segments not
previously stored upon receipt of subsequent transmissions of the set of N
information segments, to identify each such segment as valid or invalid and storing
said valid segments; said receiver continuing to receive said subsequent

transmissions until all segments of the set have been stored.

9. The UE of claim 8, wherein said receiver further detects a segment
number in any of said segments using an error code included with each of said
- segments and determines a segment number of each of said segments in which the

“"error was detected.

10.  The UE of claim 8 wherein said information segments include a value

tag indicative of information included in said information segments.

-11-
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previ ously stored upon recei pt of subsequent transm ssions gjl Soet of N
~information segnents, to identify each such segnent as valid or rnvalid and
storing said valid segnents; said receiver continuing to receive said
subsequent __transm ssions until all segnments of the set have been stored.
9. The UE WO @PM2RI8B wherein said receiver further dBCFAUS0228E$nent
nunber in any of said segnents using an error code included with each of
said segnments and determ nes a segnment numnber of each of said segnents in
which the error was detected. 10. The UE of claim8 wherein said

i nformation segiient $he Ul ufidain 9avhereint agd finditeaisnVision ahd keI ebs&fhent
included ipn said informati gn se nts. -11 9 March 2006 WO 03/ 026168

PCT/ Ug02/ 29143 iFsiong V‘EEJ‘BV“]EP&Y O tdFferein said first transnission and
sai d subsequent transm ssions have equival ent value tags. 12. The UE of
claim1l wherein said stored valid segnents are deleted when said first
transm ssi on add. sailHe U ofelaint 11 rvalvereins said rtored vealidabegemdrdg sire wWleletéd ar e
not equiv e UE .of. clai,m 1 erein said i.nfornpti on segments
conpri se: a%?%%a %‘éﬁ{im—(g&ﬁﬁsﬁu SHRH ARG, s ésg\fﬁ@ﬁ‘?quﬁflf)???é‘rg}ndﬁl?ﬂsgﬁ%‘é‘? valye UE
of cl ai m Swhickmes notsajuivgdedt. odi c transm ssion is received after a
predeterm ned repetition rate. 15. A nethod for processing a received
comuni cati on which includes periodic transm ssions of a set of

i nformation seggentBhe YINYF Qhii 191SvIRbrERS s&’idaﬁf&g?zﬂ!iéﬂ Merehts Bmprise
transm ssion of the set of information segnents; processi ng sarg’
segnent s thsoad¢asi: qopjrobehrnnehysterognfommationblicksl or  invalid; c) storing
said valid segnents of said set; d) for invalid segnments of said set,
receiving at | east one subsequent transm ssion and processing only those

segnent s whi chl#er 'l B dediv 8 ddetdih sl periodic transmission is received after

a predetermined repetition rate.

15. A method for processing a received communication which includes
periodic transmissions of a set of information segments, comprising the steps of:

a) receiving a first transmission of the set of information segments;

b) processing said segments to identify each said segment as valid or
invalid; |
‘ c) storing said valid segments of said set;

d) for invalid segments of said set, receiving at least one subsequent
transmission and processing only those segments which were previously identified
as invalid and storing said valid segments so identified; and

e) repeating step d until all segments of the set have been identified as

valid and stored.

16.  The method of claim 15 wherein said processing step includes the steps
of:

detecting an error in any of said segments using an error code included with

each of said segments; and

-12-




as invalid and storing said valid segnments so identified;, andach20@peating
step d until all segnents of the set have been identified as valid and
stored. 16. The nethod of claim 15 wherein said processing step includes

the ste tecting an error in any of said seg j an error
0 igollf o ReTEEAR,

code inc wth each of said segnents; and -12 9 WO
03/ 026168 PCTI UTS02/ 29113 determ ning a segnent nunber of each of said

segnent s i fetelneking AGeBileat nWaber &@a@]ﬁ beshid bdenlfifts MR ivihadh 10 eflRinRs16

wherein said informati on segnents include a Vvalue tag indicative of
“i nf or Metecdrtl-i ncl uded in said information segments. 18. The method of claim
17 wherein said first transm ssion and said subsequent transm ssions have
equi val ent val ue tags. 19. The nmethod of claim 18 wherein said valid

segnent s ang. defled arbiMGE®of cladh di6f Whedeid sAASHIGTh AforAR 1SS i8dRgequent
transm ssi ons have val ue tags which are not equivalent. 20. The net hod of

cl ai mvanefiagrindigaee of inferoration ivpluded irsrid intommation sepmenfcast contr ol
channel system information blocks. 21. The nethod of claim 15 wherein said
periodic transm ssion is received after a predeterm ned repetition rate. -

-13 18. The method of claim 17 wherein said first transmission and said

- . subsequent transmissions have equivalent value tags.

19. The method of claim 18 wherein said valid segments are deleted when
said first transmission and said subsequent transmissions have value tags which are

not equivalent.

20. The method of claim 19 wherein said information segments comprise

‘broadcast control channel system information blocks.

21.  The method of claim 15 wherein said periodic transmission is received

after a predetermined repetition rate.




