11 Novenber 2005 [0001] METHOD AND SYSTEM FOR | MPLICI T USER EQUI PMENT

| DENTI FI CATI ON [ 0002] BACKGROUND [ 0003] The present in%igﬁlon r;ka%es to
the field of wireless comunications. One of the appl iréAPYERRe!

present invention is directed to a downlink signaling approach enploying a
nodi fied cyclic redundancy check for both data protection and uni que/group
UE identification. [0004] Wrel ess comruni cati on systens. have becone an
integral link in today's nobdemtel ecomrunications infrastructure. As such,
they have becone increasingly relied upon not only to support voice

comuni cate (ﬂg but al so defeaef D 89S TEREROKO! Ce communi cations are
relativel Wra m pa t[I erla m downst ream bandw dt hs
and are predictabl e Yoy |9 d [ 0005] However,

data cormuni cations can pl ace severe burdens upon a tel ecomunication
syst em- gtgggi cularly a wrel es A nication system First, data
communi ¢ s can often require extrenely high data rates. Second t he

amount - of [0BGATdW dtThe preseat ihventioratelnteado dppficld af winelest eomnranigatigngat I y from
several kilohertz of bandwidth to sever al rregahertz Third, the anpunt  of

bandwi dt rpril%oﬁthe aPElpﬂ?@@a@ﬁthﬁ@f%mwe@#ﬁscﬁW@ﬂ te adlowalinl S20alng i cal | y

di f ferent )i.ca ation, very
i e agPaiencs SRRP bl poveli felflaok MR s B BB AEE” "t o
ar-e’ domlgﬁq{@;ﬁrﬂ,@quQﬁm%&Eam direction. These factors can place
severe. constraints upon. a wreless tel ecommuni cati on system [ 0006] The

W deband [M ( WQDWielest eomntavwication systems/haselbergmg o dégral fink i tedprtser at i on

(3G (EMT 2 00 standard,. supports. datarat Mo/s,in indoor/small -
cel I'~out d8 cPBWRRiRaLons W iEscEITy ﬂeist%ﬁrbﬁvq%hea@mawsm age, as

ohreut: S%Wr e e R e S T S .

data serweies coﬁ:hﬁﬁ;man@m@ee@hnﬂrasr I%WS;HQS spiiefrical i T featharichi 5, data

rate; especially in the downlink. H gh speed downl i nk packet access
(HSDPA) . visngttednt bamdndiikes and axypatictablelbviht amouptasibaodwidiregeed n the range
of “appro ely 810 l\/b/ for best-effort packet-data services. This rate
i's far bﬁp% t he TR0 ﬂ‘iaea?ﬂlm hgCas JRges severe g!“‘sdﬁﬂseﬁﬂ%c?es t he

packet " telecommunication system, partioularly a witeless telecommunication system. First,

éx

| data communijcations can often require extremely high data rates. Second, the
~amount of bandwidth for a data related application. can vary greatly from several
" kilohertz of bandwidth to several megahertz. Third, the amount of bandwidth in the
" upstream and downstrcam directions can be drasncally dlffercnt For example, witha
typmal Internet browsing apphcauon, very liitle data is sent in the wpstream direction
while vast amounts of data are downloaded inthe downsircam direction. These factors
o can place severe constraints upon a wireless telecommumcahan systemi.
[0006]  The Wideband CDMA (WCDMA) standard, as the leading global third
- “ﬁnerattcn (33 (IM'I‘-?.OOO) standard, supports datarates up to 2 Mb/s in indoor/small-
- cell-outdoor env:ronmenis and up 1o 384 kb/switch wide-area coverags, as well as
 support for both mgh-raterpackct data and high-rate cireuit-switched data. However to
; ,_satisfy‘_ﬂié future demands for packet-data ser#iées, there is a need fora substantial
fncrease in this data rate, especially in the downlink. High. speed downlink packét
| ?ng.(HSDPA)'Would allow WCDMA to support downlink peak d&tﬁ rates in the
" range of approximaitely 8-10 MbJs for best-effort paCkEt-data services. This |



data capability in terns of |ower delay and inproved capacity. [0007] One
solution for supporting data communi cations is the alliﬁﬁkio of 0gedicated
channel s to each user equi prent (OE). However, this re YepRer 2003y ¢ r enrel y
i nefficient use of the bandw dth since such channels often remain idle for
|l ong durations. [0008] An alternative to dedicated channels for each UE is
the use of the high speed shared data channels and the packeting of data.
In this nethod, a plurality of high speed data channels are shared between
a plurali-ty of UEs. Those UEs having data for transm ssion or reception
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wai ting for nsm-=ssion to a particula
Referring [0f] 9. | 6ne sslutisrsRe hpborting dwialcominudieaions tieiip Allsdatiem b channel
(DPCH) is transmtted to each . The_UE nonitors associ ated downl i nk DPCH

as wel | asdediestedshannels te ensh nisr equipment(UE) Morsyerthis resffeis ap pffeadls no dat a
bei ng trangnit & to the UE fromth ation, the, ters a standby
node wher eﬂ‘ghﬁ&gé‘ﬁ‘? 8% F\%ea?qngmdr%%%es g‘tﬁg‘%g‘&‘%iﬁ ?%E#prtemfr%l 1##5#?3?“5 ts

associ at edgglgieidsi nk DPCH as well as SCCH HSs. This permts the UE to save
processing and battery resources. [00010) If data at the base station is

ready for [Q088kni ssAnalitroativiedo déicated iehaginels Sprevach UL wthe nde ofikeertdgh Channel

(HS-DsSCl 1) indicator (H) is transmtfed.in the ,assocjiated DPCH The HI
has n-bit PRERGEIKTed dafreshinpunliing thepaskitingrof dats. gﬁé{smﬂm PIEERAL i n Fi g.

113. For e | [ ' T H e EF . 01, 10 or
17" (0001 T EL8R o4 A5 sl il Bbilord €ttt SO TrosdyEs fhingile 10 7T
to the thiatdferhangsksionordeciphiorag dynhiicaliih aighbPonkl i the slpgaiedatd he contr ol

channel identified by the H, that fga;ti cular SCCHHS will direct the UEto
t he pr oper chasnalsHhis sepmltstn a mush mersreftcien diae ofithe speetin.UE f or reception of

(e, S (o el Pl BT LS 05 (00D
base station has data waiting for transmission to a particular UE is shown in Figs. 1A~ -
1C, Referring to Fig. 1A, an associated downlink dedicated phjsi'cai channe] (DPCH)
is transmitted to each UE. The UE monitors associated downlink DPCH as well as the
shared control channels (SCCH-HS). When thete js no data being transmitted 1o the

"UE from the base station, the UE enters a standby mode whereby it periodiéally
“wakes up” to attempt fo monitor its associated downlink DPCH as well as SCCH-
HSs. This permits the UE to save processing and battery resources.

[00010) If data at the base station is ready for transtission to the UE, a High
Speed Downlink Shaved Channel (HIS-DSCH) indicator (HI) is transmitted in the
associated DPCH. The HI has n-bit length, which points to one of 28 SCCH-HSs

 shown in Fig. 1B. For example, 2 2 bit B can point to 4 SCCH-HS3, i.e., 00, 01, 10 or
11,

[00011] = For the example shown in Fig. 14, the HI is (1, 0) which points to the
third channel shown in Fig. 1B. When the UE accesses the control chanuel identified
by the HI, that particular SCCH-HS will direct the UE to the proper HS-DSCH, which
has been allocated to the UR for reveption of the data. As shown in Fig. 1C, for
example, the UE tunes to HS-DSCH (001) that was identified by SCCH-HS (1, 0).
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WO 02/ 093296 PCT/ US02/ 14465 The UE then receives the data intended for it
over the HS-DSCH (001). It should be noted that the grii\{y ca%
representation of Fig. 1A- I C has been presented to i1 verrger 2008 process
of assigning HS-DSCHs, and the configuration and use of channels may

di ffer slilsbd om actual inplenmentation in HSDPA st 3pgdatfifeek 00012] The
process as described with reference to Figs. | A-1C provides an efficient
nmet hod for assigning comopn data channels for_transm ss'bﬁ]gsl%fél ata. Since

packet dat aThssUEﬂteam@eh’eﬂhpd@tﬂéltmdeﬂﬁqfét,o"@fﬁé%HSTQs@ﬁéqm entity (1D)

is a critical ramet er. for sianaling.frer kPMuditd he UE.

[ 00013] Thenered e e zrantis FPre ottt Gt %‘gs%#ﬂc%rgbgi&éﬁgﬁglﬁﬁg%e UE | D bet ween
the base th@%’f&&s%nalss{ghﬁlguis-m;szﬂdnmeéo@ﬁ@heﬁoﬁa&dmhefdhiamﬂsrmat hod
appends the UE ID onto the data for transm ssion. The conbination is fed

to a cycli cdiffedslightinfemehmekimpleorojatige i SPRA stapfgrdh out puts aCRC. The

resul ting dat cket ., which is.ul ti nat VLt el A s an X-bit
data field, ﬁ’&ﬁ{)ﬂr bi tTliﬁé’fP‘t’iS%ﬁ%d?ﬁfﬂﬁqg‘i‘”ﬁl %&é’%@@ﬁl&tﬁh?ﬂilg @Jia{éfflg%a Al t hough
this provi dggiRAGHIMIFoSIsEB A 0amMon B&th bhahhes foRFaadssidnef \diia. Silse it s
wast ef ul of signaling bandwi dth. [00014] Another_prior t, techgi gue shown

in Fig. 3A paheikt itihendsd forypusor more, recifigUlsstheVE ety (NS 2 P t he CRC

generator. The enerat Qr out put s shown in Fig. 3B, the data
burst for tpg%%gg?waﬁlﬁ%&?%@egﬁe Ea%?]%!éghaigﬁ?i eld and an N-bit CRC
field. At hglﬁ@fs t hi SpiaksRe AFEMYSH aM neki@aafos siphatinghd UIE Adbettvben tBRC  bet ween
t he base st tior} and the UE, it is undesirable since it can be used

for uni quebdsE siatiemaridfthe B, Beferrtig to Fipt24o thedrsignetherd appepdihe onpl exity

of UE when a gqroup \UEs need. to. pe identifi 0 00016] The

present i nvese ﬁvﬁﬁaﬁifgrc‘%?&é@gs%vﬁwﬁ%%ﬂé%% |*'10(:3'2ljtﬁ‘qoeﬁ1 gat §r ée%% ed !

downl i nk si ftﬁ?@i %ﬁerat&t]% FHuBRITRC. ditRGdsamiRg 824 Sekitywhivh lsaltnetdng the UE
e

IDto crea I'D’val ue, "which is then nodulo 2 added to a data field

to create aismmittedrineiidesEhiEbildata finksio MijthE MiandaN-pi CRESEOWS t he CRC
field The CRC el ot e ho NS S Gaiih of 6in R GrEUREeless PT OV de
ID, it is wasteful of signaling bandwidth.
[00014] Another prior art technique shown in Fig. 3A appends the UE ID onto
the data field for input into the CRC generator. The CRC generator outputs a CRC.
As shown in Fig. 3B, the data burst for transmission includes an X-bit data field and
an N-bit CRC field. Although this also adequately signals the UE ID and the CRC

between the base station and the U, it is undesirable since it can only be used for

unique UE identification. This method also causes increase complexity of UE when a

group UEs need to be identified.

[00015] SUMMARY

[00016] The present invention discloses several implementations for datarelated
downlink signaling. The embodiments disclose selectively tailoring the UE ID to
create 2 UE ID value, which is then modulo 2 added to a data field to create a data
mask. This data mask may be further processed as the CRC field. The CRC field is
then transmitted with the data burst to provide CRC-related functions. An alternative
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11 Novenber 2005 enbodi nent discloses initializing a CRC generator with UE
identification prior to CRC generation. This inpli citl?{ 'nclﬁd%% r%lhe UE ID
within the CRC without requiring additional overhead di QIPXFPRY.Z0P
accordance with a first aspect of the present invention, there is provided
a systemfor transmtting a comrunication burst froma first conmmunicating
unit to a second conmunicating unit; the systemconprising: at said first
communi cat i wopbedvinent discboged ingiatizingrdGRC yeendratok witER@) idpatificativio prifroto r ecei vi ng
data and ¢ ating. a . a first nbi,ner. f conmbi ni ai. with an
i denti ficat :ag{(r?’r g%’netr%eon' gg%%oﬁncp Iggﬁﬁrﬁlﬁlﬁ@% ithr?gb&nﬁé Wl%lﬁetﬁee;tgﬁcz Wé&lﬂlé(%sRE; and a
transm tter réqirirgraddisiofal bveftgad fignalibigir St conpri sing sai d mask and said data;
and at said second conmunicating unit: a menory for storing the

identification of the_second co nicating unit; a receiver for _receiving
sai d comuni cati on buPétaccioﬁng"ide as%? aﬁﬁ’g‘é kor}afh%l PESTRY Tfapdon. dhergisong

conbi ner f oproviedd b Ry ke SititfndBfHg W chmBaicalion thafse toindemkd donfahicaihgt 0 recover
the CRC, and neans for_determ ning whether said recovered CRCis valid. In
accor dance W hioa 2s8eORY WepaEicatyre Rk the supemi perenisingn, att it irfts

provided a gyah@Mdinl uhif: ARSdctrbduRGan afégmctfu' h@oCHE theifih® Bifardd! T St
comuni cating unit %o 1at ezgsft a sg{:on o%{ﬂcaﬁjﬁg u%‘ifn%? t%(la second
communi cat i seperating a BRChy firshepubirienfoe coninihg suid CRIE mtithfah adentifeationnfider ; t he
system conprising: at .sajid fjrst communicating unit: _.a.cycl.i.c redundancy
check (RO Gond sl ARhe wiil o beperit® TP B & ot R gt 0o e
for conbi ni bgstSangriGRE saill tnfaskt el satketdts; fand at kd setoibedmmiricag@nadiatee a mask;

and a transmtter_for transmttin conmuni cation burst conprising said
mask and sal§0aR: T staing tﬁ? 10?%#%%@%&%&&? % PEYRICHGEIRIL 2 TEEYRE Ay f or
storing sakddeilideNhidl bR BRI incRdin@CRId 8k Mg 588 Qatsl RTsescHqd
communi cation burst including said nmask and said data; a conbi ner for
conbi ni ng s&rebiResder appbiingasard mask vt saidseed Hpntidication to maeber thedR@cover the
CRC, means Mxﬂé&ﬁ& ﬁ%ﬁ&@&ﬁi‘rﬁn E&@?Eaitﬁl%h&ereﬁm/iggﬁf&. CRC is valid. In .
accordance wth a third aspect of the present 1nvention, there is provided
a systemfor transmtting a comrunication burst froma first comrunicating
unit to a second conmimaccerdaneg vathi 4 secoml dpse o wesamLinyantion, leraiisi t  bei ng
gg?rgrﬁ:’]ﬁ: g?l %Iémwhiegc} ?ys‘taf:gnef&- Itr]:elrllsIex{lj‘ftilrlléJ mg&mﬂgﬁioﬁ%ﬁf ﬁ%r(rzl%r%‘gtl c%mm%nl 0 '1'cgt}ngsal d first
unit to at least a second communicating unit; the second communicating unit being

associated with an identification number; the system comprising: at said first
communicating unit: a cyclic redundancy check (CRC) generator for receiving data and
generating a CRC; a combiner for combining said CRC with the identification number
to generate a mask; and a transmitter for transmitting a communication burst comprising
said mask and said data; and at said second communicating unit: a memory for storing
said identification number; a receiver for receiving said communication burst including
said mask and said data; a combiner for combining said mask with said stored
identification number to recover the CRC; means for determining whether said

recovered CRC is valid.

In accordance with a third aspect of the present invention, there is
provided a system for transmitting a communication burst from a first communicating
unit to a second communicating unit; said second communicating unit being associated
with an identified number; the system comprising: at said first communicating unit: a
cyclic redundancy check (CRC) generator for receiving data and generating a CRC, the

CRC generator being initialized with said identification number; and a transmitter for
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cyclic redundancy check (CRC) generator for receiving data and generating a
CRC, the CRC generator being initialized with said i d?EN@f if‘ﬁ:?ﬁt IQ@@ nunber ;
and a transmtter for -4 11 Novenber 2005 transmitting ] iZ’%Pi on
burst conprising said CRC and said data; and at said second comunicating
unit: a receiver for receiving said conmunication burst including said CRC
and said data; and neans for determ ning whether said recovered CRCis
valid. |In atewmidginge opinphnigatfoolhursh compresitg wid €RE aod esid wlataj andesttsan, t here
s provided. g, pYsLem {al,! ARSI LLLNG @ Gommni ¢afi on, Dur st f pom a first
conmuni cating uni 0 a Second" dommini cat | ng ntt; PREVSETER URI t bei ng
associ at ed wiclddirgrsaidi CRO tnd dabbdatzn rnd trisgns Syisdetsiintinppwhettien ghid Bdcowpddd f i r st
comuni cat i E%Ctmi t: a conbiner for receiving data and conbining the data
with an i deft ¥ & on field including said identification to generate a
mask; a cyclic redundancy check (CRC) generator for receiving the mask and
generating a CRC andmndactéradeiwithed fdueth abpedNsfihk torddght dnveBGeR @€ at i on bur st
conprising said CRC and said data; and at said second_ comrunjcating unit:
a receiver PEVidedeayssoh§rSAPTRIEBEMFAMERICEon Byt frompclirsFomguaisaiing CRC and
said data; A WeARSohd CodBhAlAhE  Bg; WMEtREhd Sk helnECAVRIERA GRE dns valid.
In accordance with a fifth aspect of the present invention, there is

provi ded. a ifsnlifendtidng thetsysiens epmprising: at sdigh Grstngmotunicating waitf 4 eanbingnifer t o a
second unit ODr §.Si oy .sal ¢ fi,r.st_.unit:.reecei.vi data . for .

transm ssi oﬁe;cglgﬂeggedragat irﬁ%ig C%Bbcyc# ?1(136 d%t% ulﬁldgﬁné%/engﬁ%%ﬂn ?%HC?‘ c@%%gdg alﬁi pon said
dat a; conbi klentifichtie OREEneiateha amusk;i dendlicf redmtiamn dbéckt (GRQeraaekotifdrt t o
generate a nask; aﬁgendff;% t he mask 0(21%8 the data to _forma_data burst;
and transni FEPRGE AR Rpsk 00 Feoerating g GRCis &d) aLRmsmtter, A7 transeiting iing sai d
dat a bur st ; con@hédi®vibh butsh ohPROhd fshi@atRON RS shiBedSLCAAURAE debsin MeENOrYy;
and conbining the retrieved identification with said mask to generate said
CRC, and def®RHAFHIAHEE Ui StRestves K decoring sgidyegmmynicptipngusss inghidene saidt h a si xth
aspect Of 1 BRCAESANkard; NEALIO Ry alibBfifink Snehl ith Bt R Litlfss di ol tal
communi cati ons systemin Ich messages are transmtte roma node Bto a
user equi pnent (UE) wherein the systemutilizes code-division nmnultiple
access (CDMWA) t echnol bggccordance rveiths i ffthi opecard the pepint dnvewsiont Herenisssages,.

t he

provided a method for transmitting a data burst from a first unit to a second unit
comprising: at said first unit: receiving data for transmission; generating a cyclic
redundancy check (CRC) based upon said data; combining the CRC with an
identification of the second unit to generate a mask; appending the mask onto the data to
form a data burst; and transmitting the data burst; and at said second unit: receiving said
data burst; retrieving the identification of the second unit from memory; and cofnbining
the retrieved identification with said mask to generate said CRC; and determining

whether said CRC is valid.

In accordance with a sixth aspect of the present invention, there is
provided in a wireless digital communications system in which messages are transmitted
from a node B to a user equipment (UE) wherein the system utilizes code-division
multiple access (CDMA) technology for transmission and reception of the messages, the
method comprising the steps of: (a) at said node B, performing a cyclic redundancy
check on a message; (b) overlaying the cyclic redundancy check with a UE identity and
transmitting the message and the overlaid UE identity and cyclic redundancy check to
the UE ; (c) said UE, receiving the message with the overlaid UE identity and cyclic
redundancy check; (d) extracting the UE identity from the message received at step (c);
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met hod conprising the steps of. (a) at said node B, performng a cyclic
redundancy check on a nessage; (b) overlaying the cycl.i redEnQ@B%y check
with a UE identity and transmtting the nessage and t i

identity and cyclic redundancy check to the UE ; (c) said UE, receiving
the nessage with the overlaid UE identity and cyclic redundancy check; (d)
extracting thg UE identity fromthe nessage received at_step (c); -4a 11
Novermber 2008¢ ARGCPBRIREHE fxirarged: Wentiby pthcthe ddentify pfi thsy UR fq"ielt“ﬁé thegentity of
the UE receinydfge ithep (dJeSsage at step (c). In accordance with a seventh
aspect of the presenF invention, there is provided in a wireless digital
comuni cati ons systemin which nessages are transmtted froma network to
a user equi prent (UE)h%H@PE@ﬁwﬂﬁﬂl%?@@@hﬁﬂﬁﬁ“ﬁi@%m@%ﬁémﬁﬁmpgﬂbﬁeIMUIt|pIe
access (CDN%Q anel, t&ﬂ%n pEssages,

t he nethod é%%%?lSlngg% E@ﬁm%B a?hfgm@BSal ﬁg%%%%ﬁ erformng a
cyclic redurddang yetwotkewka oser aqumemgﬁE) whireio ey ksagc'tmgﬂtzhaacqﬂy(dimmrr edundancy
check with a Ve, i dent mtting.the, nessa nd the overlaid UE
identity and fc‘f €= E@M%ﬁ%&’g}“’& t %‘l’ﬁ)@ apgec ?5’ tﬁ%mﬁéageﬁ gl&el ving the
nessage W t fnciiae oempﬁsluag te Wlepd diEl(\zt)ldt Yaid AStwoike bb&mﬁ@@f}@ﬁﬂ%ﬂuﬂd’aﬁ@k and (d)
conmparing the ﬁ yclic redyndancy, check at the UE conbined wth the

dent i 1 cat ISBFFKOBAESTES KB UEInErG e cIgundaey bk P WECPRY 88k ved f rom
sai d net wor lganshiitias BRI F@aﬂ& B o@é}laﬁi OBLinASRAE byt ddIBdRELSRBE td NVeNti on,
there is provided a wireless digital comunications system enpl oying

code- di vi si #i¢ VB (¢} plik UEareeeiviog ﬁf&mpﬁ*%g&]lﬂb@mpwrbldw@admmﬁl@mlwd at | east
one user equlfen undancy
check (CRO) HlJég:(jiener %’t%h?@bg#@% n@@gﬁgrég %l%&y\%%%iﬁg%ég%g% ziﬂ tﬁ%gttc‘rgma%@% tted to a
gi ven UE; ( MthWMdmtlﬁwtlomveiel cdiyhier1gE tviith tHERIR Quinidhovadinid UlidDtredeyved ddm of t he UE
intended to r@ﬁ& the nmessage; (c) neans for transmtting the nessage
and over |l ai F'UETdeéntity and CRC to the intended UE, (d) said intended UE
including a receiver for receiving the transm ssion and coupling the
received transm ssi Oh idordarfcReigdn @gHDhspe@itd thefpresead itlvéaion, andré act or for
extracting said higher |ayer nessage when the received UE |dent|t

extracted fPoHi%ha ‘YIE’EF‘éﬁ igtp! fevawgications sy emplpying sodestivsion, mylipls ded UE
identity of 3&@isdedndIERARthpking a network and at least one user equipment (UE); (a) said

network including a cyclic redundancy check (CRC) generator performing a CRC on a

message to be transmitted to a given UE; (b) means for overlaying the CRC with an
identity code of the UE intended to receive the message; (c) means for transmitting the
message and overlaid UE identity and CRC to the intended UE; (d) said intended UE
including a receiver for receiving the transmission and coupling the received
transmission to a CRC extractor; and (e) said CRC extractor for extracting said higher
layer message when the received UE identity extracted from the received message

compares with a locally provided UE identity of said intended UE.

In accordance with a ninth aspect of the present invention, there is
provided a wireless digital communications system employing code-division multiple
access technology including a network and at least one user equipment (UE); the system
comprising: (a) said network performing a cyclic redundancy check on a message to be
transmitted to a given UE; (b) said network including means for overlaying the CRC
with an identity code of the UE intended to receive the message; (¢) said network
including means for transmitting the message and overlaid UE identity and CRC to the

intended UE; (d) said intended UE including means for receiving the transmission; and
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In accordance with a ninth aspect of the present invention, there is

provided a wireless digital comunications system enpl Vi si on
mul ti pl e access technology including a network and at q){é{:{’g’?mg?fgm@é

equi prent (UE); the system conprising: (a) said network perform ng a
cyclic redundancy check on a nmessage to be transmtted to a given UE, (b)
said network including neans for overlaying the CRC with an identity code
of the UE i rﬁ@)@r{h@cbxu@tqrémeﬁxwtimsﬁidrmss;wgewhe(ld)e rs@@i\@d hlé‘tidm:iw exirapgddudi ng
means for trans et}eéeq t %S%s%a gresand oV ffl v ?{t r%d to the
i nt ended UE;"(d) sard o ntended UE Thdl noﬁarﬁagns rece Vi hg*the

transm ssi onteraladlUE4Ab 11 Novenber 2005 (e) a data extractor for extracti ng
sai d nmessage when the received UE identity extracted fromthe received

nmessage conpares with_a locally ed UE i ntlt of said_ intended UE.
I n accordance with a llréﬁ‘fct‘?rdgg‘f’fe‘éf{gh Bfterﬁﬁé‘sl’ﬁ?t %fd Atyeshon tﬂi’ﬁ‘éerég is

provided a WdvRle@aSvithldgs HkitalCRmmbRIcE@Rink %ﬁ!ﬁﬁl@ﬁh@ﬁmﬂhﬁ&l gRfpiedi Vi si on
multiple access technology conprising a station and at |east one user

equi pment  ( BESFss tselnglogy capriving H etetien ﬁgl atglegsy ong gsqr éawnaaﬁdm
generat or f i iReidRlaH" S @}f&lxc}ohlﬁldaﬁcgd&ﬂg@%gﬁerﬁ&e?& 8 oRthink €2 Syclk POrtion

of a message to be trans to a given ; nmeans overlaying the CRC
wi th an i demdupdaneyocheclon @tHeaSUEpornmenﬁeme@%ertedmttﬁesmlhei torregradel; and a

transmtter n‘[gglg f&@@ﬁ%&ﬁgjh@ 1th ?fe?g%%, co%d o?ﬁ? r[!flza genhje% toqgcréltvle ( and  CRC

to the inten FHEu ng: a réeceiver for
recei vi ng t hessage; amSmnﬁﬁsmlﬂerffbﬂmdsﬂﬂRu@tthé hﬁﬂagdmﬂrtﬁ/eﬂlaicﬂ Uxideraiot andg t he UE

identity fr therece rin th g l]ocally stored
UE |dent|ty,% 8 Heigice qd?ﬁjﬁéglﬁ t?ﬂj‘e @E i 3 oot bt fsenng e e i o o

mat ch bet we gfashitgiof oAt @ALME nhed®Mok bMradith hO®E JbAhedoMEhd fe8idaty. I'n
accordance with an el eventh aspect of the present invention, there is

provi ded a StsAgSd apdbromRIEng itPitbrigloelles stgred élenisté:rané@ﬁaw@h%ra(ztwﬁs_) each
having a ﬂﬂﬁséageeikﬂig HER s Qat@ﬂrﬂéme ik ‘éﬁtg;l gyU]é)EdeHﬁg rising;

receiving a ata pac generating a cyc |c re ancy c ) based
upon sai d dstbmd pPlcdatity. modul e 2 addi ng said CRCto the UDto create a
mask; and appendi ng said mask onto said data packet for transm ssion.

In accordance with an eleventh aspect of the present invention, there is
provided a method for identifying one or more user equipments (UES) each having a
unique identification UID among a plurality of UEs comprising; receiving a data packet;
generating a cyclic redundancy check (CRC) based upon said data packet; module 2
adding said CRC to the UID to create a mask; and appending said mask onto said data

packet for transmission.

[00017] BRIEF DESCRIPTION OF THE DRAWING(S)

[00018] Figs. 1A-1C represent a prior art method for assigning shared data
channels, where Fig. 1A illustrates the associated downlink channel, Fig. 1B illustrates
a plurality of control channels and Fig. 1C illustrates a plurality of data channels.
[00019] Fig. 1D is a block diagram of the universal mobile felecommunication
system network architecture.

[60020] Fig. 2A is a prior art user equipment identification (UE ID) specific
cyclic redundancy check (CRC) method:

[G0021] Fig. 2B illustrates the transmitted data burst including a data field, a UE
ID field and a CRC field. |




[ 00017] BRI EF DESCRI PTI ON OF THE DRAW NG S) [00018] Fi gs 1A-1C represent a
prior art nethod for assigning shared data channels, E{L‘? Ft’% O%JA
i|lustrates the associated downlink channel, Fig. |B i ItQSFPEPEL003

plurality of control channels and Fig. | Cillustrates a plurality of data
channels. [00019] Fig. IDis a block diagramof the universal nobile

t el ecommuni cati on system network architecture. [00020] Fig. 2Ais a prior
art user eql®(9aint i ddig. i3 et seoend( pricE artD)ses pauprhdnt idegyfickiian d&ddPdancy

check (CRC) 0 [ Lugtrates the transmtted data burst
i ncl udi ng a® Efﬁ g?lécl g&%a]nlﬂéghe%cg{%«gfnc? aﬁd a CRC field. -4c 11 Novenber
2005 [00022][0(]19(2@] 3A iF&e. aBslbcodies the traasmitet] dats burstafeludimgendatd Gkddandfa cat i on

(UE 1D %ﬁ‘ﬁr%eﬁ cyclic redundancy check (CRC) nethod. [00023] Fig. 3B
illustrates $ansnitted data burst includi ng a data field and a CRC

field. [0002¢bp24i g AAid. 3A8s § fisSdmbaaiRRal dTeitpr&@ént tdventdh QSR rhdavBt | on
utilizing nodul o addition of the UEIDwth the CRCto create a nask.

[ 00025] Fi gadﬁ@qgt@%gwﬁhﬂ@ﬁmtaﬁ@ﬁﬁeﬁﬂ% by the systemof Fig. 4A
i ncluding apgdasa fielgg apg @dé@ﬁﬁsth‘aﬁ‘érxﬁud{lﬁ@ﬂ@@heﬁ'o@‘lﬁéﬁ%\'l&lﬁ cond

enbodi nent of the present invention inc gener at or iIchis
initializeddasiinld apdhempik fieBl. [ 00027] Fig. SB is a data burst transmitted by

t he enbodi f Flg DA ik NG dat a f ] d a i,el d. [00028]
Fig. oA 15 THOAR o cnbitadhd bl pReBu R ke Bl o 2 acis

the data fi éiR@geﬂeratoUEIansﬁmedlﬂemdﬁelﬁhwm tra| ling zeros to create a
mask. 11 No 200 02/ 093 6 PCT/ US 65 [0 029 ig. 6Bis a
fourth enbozq%ﬁgﬁt of ?:Fgewg rste HVEHP’FSBH“%'? ﬁ‘ 3 g@@s >the dat a
field to a ygluhggfaldgdaqiem@qggngﬁem_ | eadi ng zeros to cr eat e a mask.

[00028] Fig, 6A is a third embodiment of the present invention which modulo 2

adds the data field to a UE ID field padded with trailing zeros to create a mask.
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[00030] Fig. 6Cis the data burst transmtted by the enbodi nents of Fig. 6A
and 6B including a data field and a CRC field. [00031}5 IE{D% ggégi()? a fifth
enbodi ment of the present invention which nodulo 2 ad L gmgeh ield to
a UEIDTfield repeated and padded a truncated UE IDin the trailing bits.
[ 00032] Fi be @ Sixth enbodi ment of the present i ' I ch nodul o
2 adds t@(ggot%azb?i eld toa UEIDTfield repeated and pgﬁg@gﬁﬁaﬁ%ﬁﬂncat ed UE
IDin the leading bits. [00033] Fig. 7Cis the data burst trapnsmtted by
the enbodi nE802%]of FFig. 6Brisa fovath embo k@éth@@reaerawanw@wﬂﬁ“ﬁ%m field.

[ 00034] Fig. i s | at i gl | Rsfha@nd uni que | Ds.
[ 00035] Fi g'fldcgﬂfesdagaé@g% %Sﬁf d#dg?%&%g@g%eﬁaé%% ﬁ% messsgge I n

accor dance [oobd] t heripretsis e dad\bamt ir@Rmiticd 09 &flembbdifdehisiof FlgRIAT | ON OF THE
PREFERRED E[VB_OD(?]I\/I_EI\I'I'(IE) [00037%3 Thﬁ%@{)r esen?l ypreferred enbodi nents are
descri bed béB inehudingw étaticd eed a LB .drawi ng figures wherein |ike nunerals

tj | ts, th hout ... ar L Ej ,
Univereal M3 TorBec At Rliompt HCh e R B e Bp Bl B
used by the,dsk @sedia fifld 80 h B fieldueiRsicad a@ pedded awhinkated UN)ID ia (hMTS

Terrestrial Radio Access Network (UTRAN), and a User Equiprment (UE). The
two gener al trithngbifsaces are the In interface, between the UTRAN and the

core networ wel . i he, r.adi,o .i nt . . N and the
UE. The U'I'@R??aonsié‘ggﬁ%ﬁa§§@eﬁ%0dﬂe§%§tﬁé§rﬁ%ﬁm§%§iggg@éﬁg& . They can
be i nt er cogaghethiDelll REa UK ID AbRNERER afd P@ddeﬂh&ﬁﬁﬁﬁt&ﬁt]ﬁl Dninahé ows cor e

networ k i ndependent procedures between different RNSs. The RNS is further

di vi ded i ntsadilngbitsRadi o Net work Controller (RNC) and several base stations

Node- 8 can LBVT ondBrtripcpRbobrpids By i s e Bh i < ¢
PCT/ US02/ 14‘7ﬁﬁcﬁﬁﬁr%sada?é@e1&¥ﬁ§@k@ﬁeﬁﬁrves a plurality of UEs. The UTRAN
supports both FDD node

[00034] Fig. 8 is a tabulation of global, subset, subsubset and unique IDs.

[00035] Fig. 9 is a flow diagram of the processing of a message in accordance

with the present invention.

[00036] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[00037] The presently preferred embodiments are described below with reference
to the drawing figures wherein like numerals represent like elements throughout.

[00038] Referring to Fig. 1D, a Universal Mobile Telecommunications System
(UMTS) network architecture used by the present invention includes a core network
(CN), a UMTS Terrestrial Radio Access Network (UTRAN), and a User Equipment
(UE). The two general interfaces are the Iu interface, between the UTRAN and the
core network, as well as the radio interface Uu, between the UTRAN and the UE. The
UTRAN consists of several Radio Network Subsystems (RNS). They can be
interconnected by the Iur interface. This interconmection allows core network
independent procedures between different RNSs. The RNS is further divided into the
Radio Network Controller (RNC) and several base stations (Node-B). The Node-Bs
are connected to the RNC by the Iub interface. One Node-B can serve one or niultiple

-5-



and TDD node on the radio interface. For both nobdes, the sanme network
architecture and the sane protocols are used. Only th si cal yer and
the air interface Uu are specified separately. [00039](?1%&%('8 E?rr?é)loso Fi g.
4A, one enbodi nent of the present invention is shown. In this enbodi nent,
the syst eryd&osthé | i zes the data for transm ssion (her gcpakiRlaes €ferred to
as "data") fromthe data field 102, a CRC generator 104 (which has been

initialized t . th |t ORC f ] 6 output f
the CRC  gerrlecepamially e sobaiy PEEL Hie O EA renmar ban TR 2 ader
110 and amgy i fnoab b S4BT Fefbd Rbadsmb Binks RARAMNERRLEN al | of

t he enbodi nent's descri ereinafter, the nunber of bits of each field is
not ed abov eardthe fanelplotacoisdre asedmiingy the ploysizaldayer tinkthe pis ditériase Rdser of Dbits
Is exenplary and_shoul d not be construed to limt the present invention.
[00040] Thesrspidicd apamstsl¥.ecei ves the data field 102 and inputs the data from

the data f 102 g Ot Qink RERiER%, GRNGHRER FaenGRenSnegRwar 104
gener at es t‘@b@CIRC f$égflg]n%gb?l%’out put's 1ﬁeﬁe 3 frI(I)m the CRC field 106 to
a first inpt tiod edibwlimempie ay2ena dde utilized theTdua foE tiafsrhison (ieeeinglter D fi el d

108 is output to the second input he ul o r . . ,The CRC and
JIB I D are tefaied e idatal) em e B"ﬁ“é‘fé écg?ﬁﬁ’é‘ﬁmé’fgag?%éi%wﬁ?%f erably,

t he nunber . [ Yel | ' Fm ROR@S t he
nunber of bﬁ%ﬂ%%ﬁ?%%o%r@t%é%g %ﬁ}%?t%&ﬁllqu/?zmﬁpéther?the UE ID nmaybe
directly noghenio? 104 decE ID o thRUE 3D fiskid 0B, amodale? adier 1 lenduemnsk i f M and
N are not equal, then an interimstep,is necessary to.nmake themequal. If
MeN, then 1 It@@“ﬂ@qDﬁt%ﬁﬁé@mﬂlﬁeP?WQWEq%@diagé’g&?&mi’@%nﬁdeﬁcpg]ﬁi ng zeros
to be equal,j n t -1%5 LS e | ddi 3 & 18l 0 2 added
to the CRCPL%%?@F’%W%@?& ea]}e-géltalss?%%?@ggﬁi}e t*;I\%#l(Ii\IélsBa}ntN:sxglg?e truncated
from t he UBibkver, thespetifioGainder $bitsBs efempilirg andreltuldn@ beddastrued t¢ he CRC.

[00042] Referring to Fig. 4B, the mask 112 that is generated is appended to
the data flimit¢thepogerigavantiolsni ssion. -6 11 Novenber 2005 WO 02/ 093296

[00040] The system 100 receives the data field 102 and inputs the data from the
data field 102 into the CRC generator 104. The CRC generator 104 generates the
CRC field 106 and outputs the CRC from the CRC field 106 to a first input of the -
modulo 2 adder 110. The UE ID from the UE ID field 108 is output to the second
input to the modulo 2 adder 110. The CRC and UE ID are then modulo 2 added to

create a mask 112.

[00041] Preferably, the number of bits of the UE ID field 108 (M bis) is the
same as the number of bits of the CRC field 106 (N bits). If M=N, then the UE ID
may be directly modulo 2 added to the CRC as shown in Fig. 4A. However, if M and
N are not equal, then an interim step is necessary to make them equal. IFM<N, then
the UE ID is padded with either leading zeros or trailing zeros to be equal in length to
the CRC. This “padded UE ID” is N modulo 2 added to the CRC 106. IT M>N, then
the least significant M-N bits are truncated from the UEID . The truncated UE ID is
then modulo 2 added to the CRC. _

[00042] Referring to Fig. 4B, the mask 112 that is generated is appended to the

data field 102 for transmission.



PCTI USO2/ 14465 [ 00043] Referring to Fig. 5A, a second enbodi nent of the

present invention is shown. In this enbodinent, the s m 200 Llizes
the data fromthe data field 202, a CRC generator 204¥?§\ﬁ’¥erﬁ‘£erl%b romthe
UE ID field 208, and the resulting CRC field 212. The system 200 receives

t he data f“’fﬁ%ﬁﬁ"z and outputs the data fromdata fi el gFT/%Q(?an%BO the CRC
. e

gener at or CRC generator 204 is the sane type o generator as the
CRC generator 104 from Fig. 4A, _except that the (gggepq_eneéi%to?. 204 is
initialized0AP4Y t heReferringic Figri A tasceord ppybpdimepf o3 dae YREPRE i zation is

illustrated, b t?ﬂt}gjs%gg]g#é&%?%nﬂ@.u%Wﬁmmedaﬁ%ﬁzby,aj hose of

skill inthﬂ10 I'S typlca Initialized to all zeros,
as was the CRE@eNdrkir 202ctheBE Tahes fhib UIE ID1 2080aw theweSiljog GRC fisklcor di ngl y,

t he CRC generator 204 generates a CRC based upon the ipput, d fromthe
data field 2022 Hndyatmgﬁﬂﬂecﬁl‘aﬂsiﬂmahﬁﬂ%m%@é06%@'36%?1%%1?8‘? da@?&ﬁm th UE ID.
No nodul o 2, additi.on js requir i | ' : 0Q44 iy 6f erabl y,
the number 91 B¢ theo?kér%“%§°lf%6?'r %%&%C%R%Of?g%és %8 (Mbits) is the
same as t hegsiehforaf the CRCFRRer@RR e04ei FigD4A, eabiph thatthe CRICtgeneraton204 necessary.
gener at or - Bovalunéwis e LR oy (BIHAGIAets WhisingkAgrs £ IR -

gener at or {1 W1 ‘WA zeros or
trailing.zeyos to be. equal An ' it GRG gier at or  204.
Thi s "padde dgﬁcﬁmgﬁ%@%ﬁ@g@@@g@%&tﬁdgﬁﬁgg@h@%&c generator 204.

Alternati Ve%éﬁeraﬁdi'els é?icﬁﬁyinﬂiaﬁﬂ@itb’ﬁﬂh@os,hﬁ@hﬁh&@&emhhe CREgentrator i nitial i ze
the CRC genérator 2 and any bit positions not filled we E I D would

be zero. |fl04shownzeFigf 4Ahhccordingly, g GRE gpnaratord 4 geasraten 3 i ze of the
CRC generator 204, then.he,|eas LI fd . hi s fromthe
UE IDin ovRd %%P?tg?mtﬁi?@%g%ﬁ&?@b@;@dé gtz ff e LR ﬁéﬁﬁgrat ed UE ID
i s then us HRITDL Rb infdiulo EaddRfendeRghiadddn tdO4mbddeM5] Referring to
Fig. 5B, tﬁiebdfé?r%gge dﬁglz that is glgleﬁfeérqat ed is appended to %42 data field

202 for trajeeod4lsi orPrefeCdls B minibsr efdiio nftheHIHER frepmthe UE IR nt
Vet on UhueL Ml TR 4 b o R GRS Do Db NG DSl
LE- Speck CREE i O e e Pt emboat ot 7
204, then the UR ID may be padded with either leading zeros or trailing zeros to be

equal in length to the size of the CRC generator 204. This “padded UE ID” may then

be used to initialize the CRC generator 204. Alternatively, the value in the UE ID

field 208 may be loaded to initialize the CRC generator 204, and any bit positions not
filled by the UE ID would be zero. Ifthe size of the UEID (M bits) is greater than the
size of the CRC generator 204, then the least significant bits are truncated from the UE
1D in order to fit the UE ID to CRC generator 204. The truncated UE ID is then used
to initialize the CRC generator 204. _

[60045] Referring to Fig. 5B, the CRC field 212 that is generated is appended to
the data field 202 for iransmission.

[00046] This second embodiment of the present invention utilizing implicit UE
ID presents a simplistic, yet robust, alternative since it does not require assembly and
disassembly of the UE ID with the SCCH-HS, at the transmitter or the receiver, as
required by UE-specific CRC methods of the prior art and the first embodiment.

-
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11 Novenber 2005 [00047] , Referring to Fig. 6A, a third enbodi nent of the
present invention is shown. In this enbodinent, the S){i%\%@’l?r%ﬁb)o 2§p lizes
the data fromthe data field 302, the LIEID fromthe ¥i 308A, a
nmodul o 2 adder 310 and a mask 311, a CRC generator 304 and theresulting
CRC field 312. The system 300 receives the data field 302 and inputs the
data fromthe data field 302 into a first input of the nodulo 2 adder 310.
The LIEIDfromUE IDfield 308A is output to the second input to the

nodul o 2 adder 310. Accordingly, the data fromthe data field 302 and the

UE 1D fromobestyl E  Rbfeirig! d 130.564 A thirdnahtiodimderd @ aed prosont @nfeption Bask 311.
The mask 311 is input into the CRC generator 304 which generates a CRC

field 312. §o0048} thinembodimentibdisynsern 300 tidlizen fisalatadtomy thestatr §old 30k 1D fiel d
Fooa S g A Tl e
the dat a f B THe 4P e or s SERED TR RO B8 ST Chen

an i nt eri m 3epdigueche daa fivnithe a2tk Geld30Dinte 6 fiedt inphf dfithsmbdale 2talder X, then
the UEIDis padded with X-Mtrailing zeros such that the value fromthe

UL I D fi el d®HWodheilE Byfam URID Seldt3054ds outputdeths sedoad inpabip thempdulo2padded UE
| D | ue"” in F. ' h dd d th
dat ot el o S5 A0 dterdibie Hedata BORnERAR SO R07 e L i Bp ' T o
not expect ot fil1asobh d thofilo 23! Rl el aioic VB mack 511 Wifpitie® 10
occur, then the | east S|gn|?|cant Its are truncate roJr)nt e value in

UE | D fi el dh8CBRA gehibmtdi304 evklidCaibratdd s CRC field 31dul 0 2 added to the data
fromthe data field 302. [00050] Referring to Big. 6B, a fourth enbodi ment
of the predff48]nyeninithis embodimisuiathe numbetodits abba LB field 3REAP bisth 301

6 The oni §OSHRPRLS SHEE At eV RIREIRS B U i) of SRchat BE ot 2 7 SRR e
D i's padady il 2l AN AAERTSRRL R A AR ORI £l
field 308B ficdd 808&Imaynbs dirgtly modilbe sthied t6 tied dhtBGdm thbidata fielddod .UE | D
val ue", as shown in Fig, 613, is then nodulo 2 added to the data fromthe
data fi el d H@wever, if M and X are not equal, then an interim step is necessaty to make them
equal. IfM is less than X, then the URID is padded with X-M trailing zexos such that
the value from the UE ID field 308A is equal in length to the data field 302. This
“padded UE ID value™ as shown in Fig. 6A is then modulo 2 added to the data from the
data field 302.
[00049]  Duetothe longth X ofthe data field 302, it is not expected that M will be
greater than X. However, if ﬂns were to occur, then the least significant M-X bits are
troncated from the value in UE ID field 308A. The truncated UE ID is then modulo 2
added to the data from the data field 302.
- {00050} Refesting to Fig. 6B, a fourth embodiment of the present invention is
shown. In this embodiment, the system 301 operates in the exact same manner as the
third embodiment shown in Fig. 6A. The only difference in this embodiment is the
method in which the value fiom the UE ID field 308B is generated. In this
. embodiment, the UEID is padded with X-M leading zeres such that the UR ID from
the UE ID field 308B is equal in length to the data field 302. This “padded UE ID

value™, as shown in Fig. 6B, is then modnlo 2 added to the data from the data field

8-
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11 Novenber 2005 302. It should be noted that the padding may alternatively

conprise a conbination of leading and trailing zeros S Ln order
to make the TIE ID the sanme length as the data field.qF%ﬁ?}. e‘@%p rring to

Fig. 6C, the CRC field 312 that is generated fromthe system 300 of the
third enbodi nent shown in Fig. 6A, or the CRC 314-that is generated from
the system 301 of the fourth enbodi nent shown in rig. 6B, is appendedto
the data field 302 for transm ssion, Accordingly, either type of CRC field
312,314 may be used and appended onto the data field 302. [000521 Referring

to Fig. 7A fifth enbad] t of th [ ti i.S . Sh , In thi
enbod mrent 303K oyt be PRI L TP Mt BT ER AV BIRIEAG® SOPETRIB 402, the
UE ID f B 1 , 11, CRC
gener at (r)(r) m&%&§wgné %@hﬂnﬁﬁ%%n%ﬂg%ﬁ%g %#Eeng?}% tsglkﬁnﬁ %gﬁragc eiv 23 t he

data fiel dmd@gamsd i nputs the data fromthe data field 402 into a first
i nput of the nodulo_2 adder _410. The DE ID fromTIE ID figeld 408A is
out put to UMISEEconBeformng torBist $fe the SRCoie 3 it imgemeratnd t®¢fromthe

data field 402 EJdDfr B f el 3 | o 2 added
to cr e:';tt e & ﬁﬂ%%ﬂgfi%er#ﬂﬂn%%%%%& ir‘l’go‘%ﬁguﬁgi Eﬁbg’f ﬁ% %Eaﬂgrétﬂ%?fgt or 404,
whi ch genergh@sied RenCIRe dybRhd36412¢ th GBRES mbstihbitSshowaddi FIgneB, khe number
of bits of the UE ID fielld 408A (Mbits) mnust be the sane as the nunber of

bits of thappkatled thite detadiedd 302 fortrhasmistionp ekdcondinglya eithentmepERC feldi t i on.

Ifthe Mis | to X, then the UE | D fr,om.t EID field 408A may be
directly néggrégélﬂmﬁ&ﬁé‘ée‘{]‘a&ﬁtaﬁﬁmé %l’t?%ﬁ?t?ﬁ@ﬁggya field 402. Due to the

| ength of at apfi bk d t MW, greater

t han X Ho&gd\ﬂlﬂz%}j i ft i|.s &’?@g't é’odcgﬁgl%?ﬁen tr?g%l]éegﬁensi gnillt??ngignt bits are

truncat ed fhewn, tthehid tritbddinbatethe syb@irMO0unitivds thddatd Sagtite: dufa fidié4QE ID fiel d
Is equal to X. The truncated UE ID is then nodul o 2 added to_the val ue

-from the &adRiPdiom ko E B qlgﬁia ul @r‘ﬁj‘ﬂﬁwaﬁﬁ@sbéuslﬂqucshorter-
tho- val ue S s Gl SRGARDI rhEp ol b BERARORHC", T2V 1
created by 40ParBiyildtht dfa Hond db fa HEEY07 fRFrd gt ¥f the molidlb 2'0hidd n an X
-bit field, thenfilling in the remaining trailing bits wwth a truncated UE
-9 410. The UE ID from UE ID field 408A. is output fo the second input to the modulo 2
adder 410. The data from the data field 402 and the U ID from the UE I field 408A
are modulo 2 added to create & mask 411. The mask 411 is input into the CRC
generator 404, which gencrates the CRC field 412,
[00053] In this embodiment, the nuxaber of bits of the UE 1D ficld 408A (M bits)
must be the same as the number of bits of the data field 402 in order to perform the
miodulo 2 addition. Ifthe M is equal to X, then the UR ID from the UE ID field 408A
may be ditecily modulo 2 added o the data from the data ficld 402, Due to the length
of the data field 402, it is not expected that M will be greater than X, However, if this
- were to occur, then the least significant bits are tramcated from the UEID field 408A
until the length of the UE ID field is equalto X. The truncated UE ID is then modulo
2 added to tire value from the data field 402.
[00054] If the length of the UE TD is shorter than the data field 402, then 2
“composite UE ID” is created such that the value from the UE ID field 4084 is equal
to X. The composite UBID is created by repeating the UE ID as many tmes as it will

fit within an X-bit field, then filling in the remaining trailing bits with a truncated UR

9.
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AVENDED SHEET 11 Novenber 2005 WO 02/093296 PCT/ US02/ 14465 ID. This is
represented in the UE ID field 408Ain Fig. 7A. The cog)i) ite%%Jﬁobg S
then nodul o 2 added to the data fromthe data field 40 .g{%ﬁ% ferring
to Fig. 7B, a sixth enbodiment of the present invention is shown. The
system 40 .S enbodi nent operates in the sanme man fifth
enbodi mn%vd;({%'géﬁﬁﬁsn Fig. 7A. The only difference in th??@?}@%‘{gﬁent Is the

value fromthe UE ID field 408B. A|th0lél'g|’] t he conposite _UEU#E)creat ed in
the sane nEnriEhs iasepreseiedyin 7o E TB eld 4088 dn Big. T Ty ¢smnosidh Bdded as

Shown T Fi Gon el D agiie et i By GHENA%  Funcated LE 1D gadding" may
i ncl ude a (gbp%gfpat | Qtlretink 96 ¥ig) 9B 2R Slixtht dndollinigit bf theqaesesk invéntion i or der to

make the U he same Iength as the data field 402. [00056] Referring to
Fig. 7C, trﬂloﬁﬁﬂﬁdgktdn4ﬂﬂofﬁn§aaem®dg@nbm?é@mﬁhﬁnﬁa&eﬂﬁ%’lﬂ%%@e yst em 400 of

the fifth embodiment. shown.in Fi.g. 7A .or th i gl i

horerat od T oBdiE: SystiomEie 74 et it B B ettt Mind vl S

appended t%"‘ﬂ%’ Q?E}ﬁ ﬁél&'z;@sﬁPZAitBHugh rﬂiﬂlﬁﬂ’lgﬁﬁﬂt@m Beaested imghy saned t her t ype
y e

of CRC fi el maybe used and appended onto the data field 402.
[00057] |t minmet ds heFipot7dg thedtuneditd BE Whportipw ik adiisd offf nents can

ABj
rocess meoamguR to ekt ip HETA I A ER bnodh Mg Y R iR O rO

I D correspopdi £ np;paa&a Ans indEds 2 vhEigatidh@f Wadibgmhgs to the
subset; or @ﬂécgtg%tro% cag%a?{gﬁi obal ID%J correspondi ng to all UEéhin t he

system Forusbaphieated dits ooder to niilkg thes /B U8 thosange length apiesalifight i ght ed t o
indicate that it will able to receive and process IDs at four different
level s: 1) 4®e UE-specific ID (#12); 2) subsubset CID 3) subset 2 ID and
4) gl obal | shquld Be7 @tk ¢ H@l 483 hafid pérRraddiom ditlerthé f i cati ons
A-E, may al @80§fﬂe cﬁgéaf‘?réﬁhzﬁ% 'eth%ate a different gg%up of UEs maybe

i ncl uded. Fgstem@0f the Hiftiopbdimentishowminl Rige7 A dr tasf CREdicldebl 4ttt i fi ed next

t B whi ch include TIE 2, 7. 12 17, 22
Adc | onal | gvraied Sgmasip esiers igH Stpp e at ety KB eBlde

to the data field 402 for transmission. Accordingly, either type of CRC field 412,414

(=]

may be used and appended onto the data field 402.

[00057] Tt should be noted that all of the above-described embodiments can be
used to support multiple identities (IDs). A UE maybe required o process messages
addressed at several levels: 1)the UE’sunique ID, 2) anID corresponding toa subset
or group of UEs, where the UE belongs to the subset; or 3) a broadcast (global ID)
corresponding to all UEs in the system. For example, as shown in Fig. 8, UEID 12
has been highlighted to indicate that it will able to receive and process IDs at four
different levels: 1) the UE-specific ID (#12); 2) subsubset C ID; 3) subset 2 ID; and
4) global ID. It should also be noted that alternate group identifications A-E, may also
be created such that a different group of UEs may be included. For example, group B
will include all of the UEs identified next to group B which include UE numbers 2, 7,
12, 17,22 and 27. Additionally, any group or subgroup may be created by specifically
identifying individual UEs as desired by a user.
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i dentifying individual UEs as desired by a user. -10 11 Novenber 2005

[ 00058] To support this requirenent, the transmtter gigﬁ?at es k@SSCRC as
descri bed above with each of the enbodi nents. Atthe re SFoeE
| JEprocesses the nessage and generates the expected CRC, w thoutthelD
basednodi ficati on. TheUE processor then nodulo 2 adds the received CRC to
the calculated CRC. The resultant output is the transmtted ID, which can
be any one of the IDs described above. If the IDis none of these, then
the PE discards the transm ssion. [00059] In accordance with the present
i nvention, [058] t heTERGppwt tiotequivementethgt thaninitten generates @t €BCeasr or

probability.on_the identjfied SCCH HS approaches 2N | ng a24-bit CRC to
protect dat 465K Y4 WE%EBS@W cqig. At ewﬁrathﬁ:lﬁégg?essegg}ﬁ r ol

i nformation Y4t g?&{ﬁ ngl &gp’ - ance .
probabi | i tym%éosg%ﬂgi#g&gg%ﬁ ni nt gmg"ﬂ@ t eggﬁﬁﬁﬁﬁ@"?ﬁgﬂordance

with the ppresasdr thamaodilon aditie rebitadTRCIRIES dalethteod CRC pTlmsesidtatthe
probability of the false acceptances as follows: Pfa=PfaH xPfa, HKXPSD

Equat i on( 1) Ouijyds te frapgoited Ipovhiehusaibe pry gnegtt the 1Dsdeserily Bnddie P faH s

t he probabi fal n 0 .. P faH is the probability

of a. fal se ajé%éséogéggﬂ%%’Wﬁ}zﬁ%ﬂ&%ﬁhﬂg@fsﬁlprobabi lity of a
successful [e0OSE i onfmicchidah@Chitf HiPrescliGBAG b, Usiddché ROl dEid f i ed

val ues forthepresent exanple w thEquation (1): [0(5’061] P,o =10-/. x 2'16 X

2'"A = 9.1 lengih2% theondeegtederorpeibiability dnthe idenfied SCCHAS aprorsbes2Xhat f or

aii gher | ay e P LCEG to Bt e tion e o e B [T Crr kel R T °

| ow di agr AN hitirlaRon FallEAiA of SLPLAASSHNEs AL THBTKISERARPERS, Det veen a

node B and a DE in accordance with the present 1nvention. Tnts method
provi des a ppebabilitly fordel hitsdy aa ndintended R thé ethieodimbres inraetordares with the
conprehensi ve description o |1 .ofthe detailed nedi .access caontrol (MACQ
oyor *and RS Sgenfer, BrtepeaEn degied i mavide e pObRNG 1 e FSSage,

grie.sgéigeai ﬂa%"ﬁ%ﬁ%%?%%%?‘x .gt ggdi) Ba];i:lr st generates a doyvnl i nk control
Pp =Pl x P H 5 Pgp Equation (1)
where Py, is the probability of a false acceptance; P HI is the probability of a false
acceptance of HI; Pt is the probability of a false acceptance of SCCH-HS; and Pgp)
is the probability of a successful detection of HS-DSCH (Pgp).
[00050] Using the abQVc identified values for the present example with Equation
(L
[00061] P, =10"x2% x2% =9]1x10%
[00062] The reliability computation indicates that for the same length CRC, the
probability of a wser passing erroneous dataup to a higher layer, will be extremely low.
[00063] Referding to Fig. 9, the flow diagram illustrates a method for processing
downlink messages between a node B and 2 UR in accordance with the present
invention. This method provides a general overview and should not be interpreted as a
comprehensive description of alf of the detailed medium access control (MAC) layer
and physical layer signaling required for pracessing a message, (i.e., a data packet).
The node B first generates a downlink conirol message in the MAC layer (step 1) and

LR W 2 W W T N A m—"




-11 11 Novenber 2005 WD 02/093296 PCT/ US02/ 14465 then forwards the nessage

and the UE ID to the physical |ayer (step 2). The physi I ener at es
the CRC and applies the UE ID for forwarding with the r‘r@é’é{a&g@{%g 3) as

a data burst. The message is then transmtted fromthe node B to the UE
(step 4). w2/ physi cal | ayer, the UE I D and t he CR@carmoxihassked to
determne if they are correct (step 5). If so, the nessage is forwarded to

the MAC | ayer (ste whi ch_t hen.fur r 1 DE step 7).

[ooosa] 1+ Brpitians karater pi{ BEPEIBb HEvRRIATEIaTR 28 1RERARRRL L B 00, 7

signal  bet poapehdisey SRCAN kit tha U IDMor bGriap evith thdwesagedstey | ses a

control nessage that indicates the CRCUE [IDis v Illg%athgggz this is an
[

ver
optional st 3)ns akdafabhust. Theatessageis thaniveesmpierd from fepode, _%t@b@-mu be

forwarded fr t he Si C r 0 7 Tolelo | in the
preferred e&%ﬂgﬁﬁgx?W&%@@fggkhﬁéﬁé%ﬁén@?%g% anyé%eltﬂs}gaaé% Ithat is
forwarded t &)&é&ﬁéﬂ%@. iTBsoy e intbssab s Fdtvatiletl 6y thebAClayer(izeni6)verich thee

addi ti onal CRC valid signaling will be forwarded along with the
message as Amtheopipedssen die messdgedster Ton. [ 00065] The present invention has

the are noBHe °t b shiid BEn3EE efluBe 5B HE M M Bhal il D BN
UE wi || notpdmbdnge B@fg%ﬁﬁ?@f&ﬁ& {3 @0leyar Whith berhfrisehe corffCnmsmge he UE | D

(or other type of ID'shown in Fig. 8) are correct. [00066] 'Itﬁ t he
present i nvibat indicates thefSRG/UFB2 is Yoéid. iHpwereinthinis ameptionalrapy 2nbodi nent,

'n the. ol a, FEeHEr gRpo PP KA ritedre, PR S e ol MERRRRRIREE O e
02/093296 QuALMIARETHMSORL bRty Wi 8l préfefb@briBsliméit, the MAC layer will
assume that any message that is forwarded to the MAC is valid. In the alternative
embodiment, the additional CRC/UE ID valid signaling will be forwarded along with
the message as an additional confixmation.
[00065] The present invention has the advantage of eliminating separate
processing steps for the UE ID and the CRC. When the two fields are combined as
hereinbefore described, the UE will not further process any message until both the
CRC and the UE ID (or other type of ID shown in Fig. 8) are correct.
[00066] While the present invention has been described in terms of the preferred
embodiment, other variations, which are within the scope of the invention, as ouflined

in the claims below will be apparent to those skilled in the art,
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1. Asystemfor transmtting a conmunication burst froma first

communi cating unit to a second comunicating unit; the temc i sing:
at said first conmmunicating unit: a cyclic redundancy éﬁﬁqugenerator
for receiving data and generating a CRC, a first conbiner for conbining
sai d CRC Wd {yoaddod dentification of the second communi ¢atiReh YRkt to
generate a nmask; and a transmtter for transmtting the burst conprising
said mask and said data; and at said _second conmunicating unit: a nenory
for storing the identification of t hClA™hd conmuni cat | ng unit; a

recei ver fog,recejvi said communi cati on burst including said mask and
sai d dat a; Wﬁ‘é%ﬂn%ﬁ'bl ner for conbining said mask with said stored
identification 0 rego¥@fent Hor GRAEmiGIG Seconamimcatidetiensti fiomg avfist her sai d
recovered CRC is valid.” 2. The systemof claim1l, wherein said first and
second conbemensnicatiog unis i sscondiemupunicating pnik:fhe YRCMEPTPHSA& T tting a
communi cati on bU{ stdﬁr?gm a f'.r%au&@_mmni cating unit to at least a second
comuni cat i ng urft CTELGRE € Shvfuni cat i ng unit being associated with an
i dentification nunbeg cydiidSeditBb@i cheCCRGC) Betieratdr Sairateivimgsdatz emdruni cat i ng

unit: -13 11 Novenber 2005 WO 02/093296 PCT/ US02/ 14465 a cyclic redundancy
check (CRC) geneemtragingfaffRE€ecei ving data and generating a CRC, a comnbi ner

for combining said %chmmﬁg ori (‘%%tlﬂlgé &4 CRE: i Reaehification of the

second communicating unit to generate a mask; and

a transmitter for transmitting the burst comprising said mask and said
data; and '
at said second communicating unit:

a memory for storing the identification of the second communicating
unit; -

a receiver for receiving said communication burst including said mask
and said data;

a second combiner for combining said mask with said stored
identification to recover the CRC; and

means for determining whether said recovered CRC is valid.

2. The system of claim 1, wherein said first and second combiners are
modulo-2 adders.
3. A system for transmitting a communication burst from a first

communicating unit to at least a second communicating unit; the second
communicating unit being associated with an identification number; the system
comprising: '

at said first communicating unit;

13-




generate a mask; and a transmtter for transmtting a conmunication burst
conprising said nmask and said data, and at said secon nmuni Lng unit:
a menory for storing said identification nunber; a recggégymPﬂ?%ﬁﬁéeiving
said communi cation burst including said mask and said data; a conbiner for
conbi ni ng wiRdNhos@ek W th said stored identification nyppgkel@esecover the
CRC, neans for determ ning whether said recovered CRCis valid. 4. The

systemof claim3, further including at |least a third comupicatjon unit,
wher eby said third coreliniredmdey sheek {CSR %faeré@égeﬁ 539%‘&%‘{]#?%%‘11 d
identification oy fa C_The systemof claim3, further including a
plurality of cofSunT &t On uni ts, wherein only a portion of said plurality
of comuni cati on uni4 cnitine? faraocinbingp said CRE aiith the idewtifickiierenundier Kunber. 6. A
systemfor transmtting a communication burst froma first conmmunicating
unit to a secon(%e%%#ﬁﬁmaélﬁtapﬁg unit; said second comuni cating unit Dbeing
associated with an ide S "”%{tﬁnc%/gg%ﬁﬁﬁ -%ﬁoﬁqm;yt bSthpikingtdaicGal d first
conmuni cating unit: @ cyclic redundan chec CRC) generator for receiving
data and gener ghdskgndsafdata; b CRC generator being initialized wth said
identification nunber; and -14 11 Novenber 2005 WO 02/ 093296
PCT/ US02/ 14465 &t taichgeeend qoapyndnating WHEni t ti ng a communi cati on bur st
conprising said CRC ' " Igp®gecond comuni cating unit:
a receiver for recei%@%lgoé'g#%t%gh asmﬁfl@%ﬁ?i% ur stglic’ncl udi ng said CR%
areceiver for receiving said communication burst including said mask

and said data;

a combiner for combining said mask with said stored identification

number to recover the CRC;

means for determining whether said recovered CRC is valid.

4, The system of claim 3, further including atleast a third communication unit,
whereby said third communication unit is also associated with said identification

number.

5. Thesystem of claim 3, further including a plurality of communication units,
wherein only a portion of said plurality of communication umnits is associated with said

identification number.

6. A system for transmitting a communication burst from a first
communicating unit to a second communicating unit; said second communicating vnit
being associated with an identified number; the system comprising:

at said first commumicating unit:

a cyolic redundancy check (CRC) generator for receiving data and
generating a CRC, the CRC generator being initialized with said identification

number; and

-14-




and said data; and neans for determ ning whether said recovered CRC is
valid. 7. The systemof claim6, further including a pllE?\fil it ?;)05

comuni cating units, wherein only a portion of said pl QP’F‘{@“

comuni cating units is associated wth said identification nunber. 8. A
system forw@exmené tti ng a comuni cation burst from a fipcstuso@@gguni cati ng
unit to a second conmmunicating unit; the second unitbeing associated wth

an identification; the system conprising: at said first comaunjcating unit:
a conbi ner for receii‘/g?ﬁxﬁ%"t‘g}’rawgg@ﬁqﬁ %qu&ahﬂgibgrs\?\nc?%pﬁﬁg Safd”
identification fapghghd 435 dhéi:ag said identification to generate a nmask; a
cyclic redundancy check ( ) generator for receiving the mask and

generati ng a CR@} saxhstcond coamgumicating vilitir transnitting a communi cati on bur st
conprising said CRC and sai d dat.a, and at sai.d.second GO i ing unit:
a receiver for receiWﬁ‘&%f??fd%%ﬂﬂ%fﬁ“?%ﬂ?%m‘bﬂ??&?“ﬁsﬁf}%&@’.ﬂggaggiﬁ?CRc and
said data; and npRaLsd gk Mgt er m ning whether said recovered CRC is valid.

9. The systemof claim8, wherein said data conprises a data bl ock and
wherein said i denti finems famleferainihg wircthet said troovereCRCiizreadidi fi cation and a
plurality of -15 11 Novenber 2005 WD 02/093296 PCT/ US02/ 14465 additi onal
bits such that the length of the identification field is the sane as the
length of the gata Blackemb? clalthl, Hithd WBIRfinEd Auflilh ofMisinfinkafilg | €ast a
portion of said additional bits includes said 1dentification. 11. A nethod
for transm ttifsnghexeidanly Hportion 6f muid plufalitysif cominmniceting Wt dhessented

conpri si ng:

with said identification number.

8. A system for transmiting a communication burst from a first
communicating unit to a second communicating unit; the second unit being associated
with an identification; the system comprising:

af said first communicating unit:

a combiner for receiving data and combining the data with an
identification field including said identification to generate a mask;

a cyclic redundancy check (CRC) generator for receiving the mask and
generating a CRC; and

a transmitter for transmitting a communication burst comprising said
CRC and said data; and
at said second communicating unit;

areceiver for receiving said communication burst including said CRC
and said data; and

means for determining whether said recovered CRC is valid.

9. The system of claim 8, wherein said data comprises a data block and
wherein said identification field includes both said identification and a plurality of
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at said first unit: receiving data for transm ssion; generating a cyclic
redundancy check (CRC) based upon said data; conbini ng E\g)e Cﬁ(:mh%h an
identification of the second unit to generate a mask; E) N mask
onto the data to forma data burst; and transmtting the data burst; and

at said segpihosss t: receiving said data burst; retrieypipasingsss
identification of the second unit fromnenory; and conbining the retrieved

i.dentificatiqn w sai erate_.said - 1and det ng whet her
sai d CRC i s ¥difippp lg cgﬂlagﬁ%lqngﬁhg)g ?@%ﬁgﬁwgﬁﬁfh@ Tofs sys@]m in which
nessages ar gf; r&&%gkt_ ed froma node B to a user equi prrent (UE) wherein

the systemutilizes code- division nultiple access (CDVA) technol ogy for
transm ssion and reception of the messages, the rret hod conprising the

steps of: (a) at_said node B,, perfor k on a
message; -16 11 %veﬂ%‘@?ysﬁ%gf%“ g%?g@gl gﬂ’i‘g%ﬂj%% verI ayi ng
the cyclic rn?r%ﬁﬂ% th a UE identity and transmtting the

nmessage and e ggﬂg?’dgﬁgﬁUEowdentl ty and cyclic redundancy check to the

UE; (c) said UE receiving thenessage with theoverlaid UE dentity and
cyclic redundanc check, (gl)éyextractl n e U from.t message
recei ved at stepl) C)A’é‘ﬁtég Wgﬁaatf‘?f SE&?‘PQ&?%ME’&?F r?J\;S\Zﬁth t he
identity. of cBJ?lﬁnHEg.

at said first unit:

receiving data for transmission;
generating a cyclic redundancy check (CRC) based upon said data;

combining the CRC with an identification of the second unit to generate

a mask;
appending the mask onto the data to form a data burst; and
transmitting the data burst; and
at said second unit:
receiving said data burst,
retrieving the identification of the second unit from memory; and
combining the retrieved identification with said mask to generate said
CRC; and

determining whether said CRC is valid.

12. In a wireless digifal communications system in which messages are
transmitted from a node B to a user equipment (UE) wherein the system ufilizes code-
division multiple access (CDMA) technology for transmission and reception of the
messages, the method comprising the steps of:

| (a) at said node B, performing a cyclic redundancy check on a

message;
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receiving the nessage at step (c). 13. The nethod of claim 12 further
conprising said UE extracting the nessage if, and only_ if, the ¢ ari son
at step (e) indicates a match. 14. The nethod of cl ai mxil;\foﬁ’ﬁlpp?f&(}%gp
conprising said UE ignoring the nessage if there is no match at step (e).

15. The ngydefhoshe Cl @i m 12 wherein perform ng the cycl igerhRghiHigancy check
at step (a) further includes performng a mathematical cal culation on the

data of the nessage for generatin . bipary nu r th uni quel
i dentifies the dat 2. (. ogméasﬂaéﬁﬂ?sgy e g %ﬁfﬁ%@@?ﬁ@“@e (a)
further conpy, qﬁ%nggﬁé%g%gge@gd&gwm @Eﬁéﬂﬁpﬁggy&cmm@@mcﬁﬁdl tion on

at |least a pgp’t nessage to obtaina check sumwhich is the

cyclic redungemBy check. 17. The nethod of claim 12 wherein step (b)
further conprises conhining __the cyclic redundan che nerated at step
(a) with the identity€of M@Gﬁgfﬁ&ﬁ%99?@%%‘@3%‘53?@&@%?%#@%17 11
Novenber 2005 . of claim12 wherein step (b) further conprises
paddi ng out°§%ﬁc%3%'i£§§%cﬁglﬁ%gUE identity with zeros to nmake the field of the
UE identity equal tqda fixthctingfthd UR ideREty fidi the message reedivssiat siemiial
comuni cati ons systemin which nmessages are transmtted froma network to
a user equi pﬁﬁént (UL) wherein the systemutilizes code-division nmultiple
access (CDMA) technolgagy i r%ﬁ)%' 198 iaRfy RRERId RentitplorteUmRSSages,

t he net hod conpri si né‘%t heéog{pg%ﬁs?g% a) at 12%] gxnetwor K, ptgrforrri ng a cyclic
redundancy caRpln®Me tebRESAGRD (€0) overlaying the cyclic redundancy check
wth a UE identity and transmtting the nessage and the overlaid UE
identity and cyclic redundancy check to the UE; (c) said UE, receiving the

message wi th the; pveqk i 4T 1Y stk SYbbiidnd ERARBRMRRE RS and

message if, and only if, the comparison at step (¢) indicates a match.

14. The method of claim 12 further comprising said UE ignoring the
message if there is no match at step (e).

15. The method of claim 12 wherein performing the cyclic redundancy
check at step (a) further includes performing a mathematical calculation on the data of
the message for generating a binary number that uniquely identifies the data.

16. The method of claim 12 wherein the step (a) further comprises
performing polynomial arithmetic modulo two addition on at least a portion of the

message to obtain a check sum which is the cyclic redundancy check.

17.  The method of claim 12 wherein step (b) further comprises combining
the cyclic redundancy check generated at step (2) with the identity of the UE
employing medulo two addition.
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(d) conparing the cyclic redundancy check at the UE conbined wth the

I dentification code of the UE with the CRC and overlaiﬁ NE IDgrez@ Lved
fromsaid network. 20. A wireless digital comunicatiohs OYERRH ﬁ%loyi ng

code-division nmnultiple access technology conprising a network and at | east
one user equipnent (); (a) said network including a cyclic redundancy

check (CRC) generator performng a CRC on a nessage to be transmtted to a
given UE; (b) neans for overlaying the CRCwith an identity code of the UE
i ntended to receive the nessage; (c) neans for transmtting the nessage and

overlaid UE i defs it The aRehoSBE clafn 1R SyticRie Siehe b) Wither t8mplidefpAddmH n. ., 11
Novenber 2005 WO 02/ 093296 PCT/ US02/ 14465 %g)_ said intended UE 1 ncluding a
recei ver f out & Beldiof thedUE identityrvifiszeresds orkeathe fisklipf the YL ilentite oqial ed

transm ssifonﬁ afmwactor; and (e) said CRC extractor for extracting
sai d hi ghe % @gl’] S e when the received UE identity extracted fromthe

recei ved nessage conpares with a locally provided UE identity of said
intended UE. 21. The system of claim 20 further conpr,ising said CRC
extractor ignori9ag In maviseless dighial geamunicationsrsyslemsisWiosh segpegayefails. 22.

fccess t coRMbTEA HEBTMAGR L Wipasuplsilyf (Perindth MOSNIALET . T (U,
t he syst emedardivision mguitifla ko (COMMAMEckagdegy for tremenissioyaid recepiauindancy
Check N A A o, e shoriod eotnprig o stoplo - = (D)
(@ at said network, performing a ¢yclic redundancy check en a
message;
(b) overlaying the cyclic redundancy check with a UR identity and
transmitting the message and the overlaid UE identity and cyclic redundancy check
to the UE;
() said UE, receiving the message with the overlaid UE identity
and cyclic redundasicy check; and |
()  comparing the cyclic redundancy check at the UE combined
with the identification code of the UE with the CRC and overlaid UE ID received

from said network,

20. A wireless digital communications systent employing code-division
multiple access technology comprising a network and at least one user equipmert
(UE);

(@ said network including 2 cyclic redundancy check (CRC)
- gemerator pcrfonning a CRC on a message to be transmitted to a given UE;
(b)  means for overlaying the CRC with an idenfity code of the UE
intended {o receive the message;
(¢)  means for transmitting the message and overlaid UE identity
and CRC to the interided UE;

-18-
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said network including neans for overlaying the CRCwith an identity code
of the UE intended to receive the nessage; (c) said ne kK _including neans
for transmtting the nessage and overlaid UE identity tém{{"&ﬁ&g?r&%ﬁ%e
intended UE; (d) said intended UE including neans for receiving the

transm ssivpmozosegl (e€) a data extractor for extracting ggghflefR$Ea0e when
the received UP identity extracted fromthe received nessage conpares wth

a locally provided U, identjty .o i.d.intended UE. 23. The system of
claim22 further con@)i sisﬁg E’E%‘ée‘{lé?%rlﬁ‘é\é § rfy TREeT ré%srg‘"geév%etﬁet he
conpar i son H‘Qﬁsﬁﬂa@?naﬂ?co@lﬂﬁ%@r ol it 3hdrksi GOFAEIH € BktRE63; Mmust em enpl oyi ng
code-division nultiple acceéss technology conprising a station and at | east

one user equi pment ((JE); said @RClexiantenfiyexirafissasthighes layei messagawberli ng: a

cyclic redundancy éheqk ener at o %cl i c... redundancy

for perform ng a .
check on at feagesived UFadenihpxigpoteg from thedecejvgd B’@Sé‘ggea‘f? apes dithalotdlly i ven” UE;
nmeans for Oiﬁl%wd%XUmd SGidMhichaauk dentity code of the UE intended to
receive the ' nessage; and a transmtter for transmtting the nessage and
overlaid UE identity and CRCto the intended TJE, and said intended TJE

moans 1or ext r achi ngThaER of el AL AR HPPHUE BEL R C R GOt e
Cormer 10 B RO BB Y o e o ereetine,
and the stored UE identity. 25. The system of claim 24 wherein said
' ntended TIE Tu r.'l'E‘Zh © rAiv?i%lgsg %Sigital communications system employing code-division
multiple access technology inchiding a network and at least one user equipment (UE);
the system: comprising:
()  said network performing a cyclic redundancy check on amessage
to be transmitted to a given UE;
(b)  said network including means for overlaying the CRC with an
identity code of the UE intended to receive the message;
(c)  said network including means for transmitting the message and
overlaid UE identity and CRC to the intended UE;
()  said intended UE including means for receiving the transmission;
and
(¢)  adataextractor for extracting said message when thereceived UE
identity extracted from the received message compares with a locally provided UE

identity of said intended UE.

23.  The system of claim 22 further comprising said UE processing the

message when the comparison matches.

24. A wireless digital communications system employing code-division

multiple access technology comprising a station and at least one user equipment (UE);
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means for verifying the UE identity. 26. A nethod for identifying one or
nore user equi pnents (UBs) each having a unique identification anong a
plurality of UEs conprising, receiving a data packet; éiﬁéygfl%{g%g?cycl iC
redundancy check (CRC) based upon said data packet; nodulo 2 adding said
CRCto the DID to create a nmask; and appending said mask onto said data
packet for transmission. -20 S I$lh si -._

said station including:

& cyclic redundancy check generator for performing a cyclic,
redundancy check on af least a portion of a message to be transmitfed to a given
UE;

means for overaying the CRC with an identity code of the UE
intended to receive the message; and | |

a transmitter for fransmitting the message and overlaid UE identity
and CRC to the intended UE; and

said intended UE including:

a receiver for yeceiving the transmission from the stahion;

means for exiracting the UE identity from the received messages and
comparing it with a locally stored UE identity; and

means for exiracting smid message only when there is a maich
between the extracted UB identity and the stored UE identity.

25.  The system of claim 24 wherein said intended UE further includes
means for verifying the UR identity.

26. A method for identifying one or more user equipments (UEs) each
having a unique identification UID among a plurality of UEs comprising;

receiving a data packet;

generating a cyclic redundancy check (CRC) based upon said data packet;

modulo 2 adding said CRC to the UID to create a mask; and

appending said mask onto said data packet for-transmission.
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