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- [0604] Wnelass communication systexm have become an integral link in teday’s

(

 modern telecommumications infrastructure. As such, they have become increasingly
L rehcd upon 1ot only to support voice communications, but also data commmnications.
o Voice commumcahons are relatively low-rate, symmetncal in the upstream and
- downstream bandwidths and are predictable in the amonnt of bandwitdth required.
: [0005] However, data communicaﬁon_s cent place severe burdens upon a
- “telecommunication system, particularly a witeless telecommunication system. First,
. i‘r‘dal:a' 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‘_thé future demands for packet-data ser#iées, there is a need for a substantial
* inerease in this data rate, especlally in the downlink. High speed dovmlink packet
' gcccss‘(HSDPA)'would allow WCDMA to support downlink peak dabﬁ rates in the
" range of approximaitely 8-10 MbJs for best-effort paCkEt-data services. This |



data burst to provide CRC-related functions. An alternative enbodi nent
discloses ini- tializing a CRC generator with UE ident#Lhﬁatlg éﬁ@#or to
CRC generation. This inplicity includes the U3 ID w et wi t hout
requiring additional overhead signaling. 11 Novenber 2005 [0001] I METHOD AND
SYSTEM FOR PLICI T USER EQUI PMENT | DENTI FI CATI ON [ 0002] BACKGROUND [ 0003] The
present invention relates to the field of wireless communi cati ons. One of
the applications of the present invefttion is directed to a downlink
signaling approach enploying a nodified cyclic redundancy check for both

communi cat Ftdessnl el THODbRE TR SEMIE (AR RS e Pk dorm
tel econnunhgt%%p%% téx?tﬁtoﬂb%} Pﬁaa(fﬁéhﬁlgfo%d& 8 t}have becone i ncreasingly

relied upon no t 0 suppor I Ce communi catrons, but also data

communi cat [gMg] VoOse€ selonon ot g@gm@ng daim@otnetuaickNen is thewHoatien ofymetri cal
I n the upstream and downstream bandwi dths and are predictable in the
amount of ﬂmmnequeacbusere@m} (UHdWdoregver, Higrasulioinan axieamelons can

pl ace severe on, a n r uIarIy a
wirel ess t8F° Q%"E“r%ﬂﬁ‘ﬁ g@} olﬁang‘{ygﬁé mﬁl t&%%ﬁtﬁﬁ%‘o%?@%%% 8 tan often
requi re expnpgfdisy high data rates. Second, the anount of bandwidth for a
data related application. can vary greatly fromseveral Kkilohertz of
bandwi dt h [0§08Fver abn atieraitive tzdedidated ¢harmble fereachnUE & thewsedfitetigh n t he

upstream and ownstream di rect,ions cam b drastjical ly di fferent For
exanpl e, H“t"iéj auRsly @ e ragked &‘i&%‘ , 2 plrglity Pftie data is

sent in thg tal' % Wﬂ E'ﬁ?ﬁg ownl oaded
i nt he dovvns eg&aglg@gg n%fé ese F%@?%?Ehﬁ? cgfhsevere congtral nts
upon a Wwirétess ﬁaﬁ.l;msmmmeqﬁm Aresdypti@ivally @.@%ﬁéd drteeof el sthegiodDVA ( WCDIVA)
st andard, as the | eading global third generation (3G D9-2000) standard,

supports deieandis t s wepulisin 2 sl worewffigie 36¢ offhe speefum- out door envi ronnent s
and up to kb/ swit ch de- apea cover ort for both
 ah Fat o A0RE Qophe SbibeRlr At so SR it BB A o 1 o

satisfy th&sé%&ﬁr&a@ﬁﬁﬁ%ﬁm %rtt@ﬁ.gl'ﬁﬁs&oﬂﬁb aﬁe{smmﬁahsmqa%ew need for a

substantial increase . ta rat especially Int downl i nk."
Hi gb speedl@angtoﬁagﬂét,auammddoﬂﬁﬂakde)dmmdbhymmmnnmmﬂ}) support
downl T nk - PEak 333 to 2k UE "o UB monitors associatod downlink DPCH as well asthe
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 periodically

“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 franstnission 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 beer allocated to the UR for reception 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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range of approximtely 8-10 Mdils for best-effort packet-data seMoes. This
11 Novenber 2005 rate is far beyond the MT 2000 requir nt of gli b/s. it
al so enhances the packet- data capability in terns of Ili Ve ‘Fra?i’o nd

I mproved capacity. [0007] One solution for supporting data conmuni cations

Is the al \ of dedicated channels to each user ' (DE).
However , tk’ﬁlf@(’?%gkul ts in an extrenely inefficient use%g?mtgﬁgmggndw dth
since such channels often remain idle for |on duratiogs ﬂoﬂﬁ?% An

al ter nativeTh@UB@mm«warastbnémmtgndpéforétmwt%&sg?ﬁ%(% Bsiqufbsi gh  speed
shared data_ch s and the packet i ng. Of o | inegdrated Pl urality
of high sp’é@ﬁ‘?@gﬁi&egﬁéﬂ?@f?r%?@% ar e%ﬁ‘%éﬁ \?ﬁ%ﬁ]bg&pﬁ[ Egre gﬁe?t&{/ of UEs. Those
UEs having gdatRedQF adsipdip HS-DSUHs indRe@ptip@atiar eiddpeafdhaadsmas si gned one

of the shared data channels. This results in a nmuch nore efficient use of
the spect r udiffed §igbdy frenecwmabimplenesatation irddSRRA signda8ds- a hi gh speed shared

dat a channe n a,.,base stationhas da Lt fox_ ALSS] on to a
part cul ar @Mﬁ shoths HTRoSE ﬂssfleSFIE\t-’e%lw .Ite%er%%l?trté %St gA&Idg&B ?l,gé SS&éin
associ at ed ggwnli fdeh Jige} SRR\ RhMBI0S 8hta El@ncetor {rbRGHBsioniof dhinaBined tted to

each UE, The UE nonitors associ ated downlink DPCH as wel| .as the shared
control  chapavistslas 8GTend4s)for aieonmors precilis Uks, thalVE ideafii{ s acHi® ed to t he
UE fromthe base statio he eat er. dby node whereby it

peri odi cal | PRamgiERlaLs!: & Oﬁ%tlgg sﬁéglﬁ%’ﬁﬁ%g?' its associated downlink D?CH
as wel | as Pg(%ﬁoi'lssl?he}gﬁrés&@ ik abtReHoEs fopsigalg i TR E betgeautte bat t ery

resour ces. It data at t'he base station is ready for smssion to

the UE, a Hbgh staGprext Dolil. Referdiptodiie.Cha thedirsimgthoskanpends {gp (lamis
transnmitted in the .associated CH. ,The. H. - Ri 1 | iich poi nt
Lo one. of santatiedder GOy Ley tprirestopi e o pho tRGi ey g 0 RO TS,
to 4 SCCH H@({:ﬂ Iegat?}%wh(%imu ! ts%CRé.lThe[r&Qﬁﬂ%&atfpdckéﬂWhieh(ﬁnhhmd)h own in

Fig. IA th ich points to the third chanpel shown in Fig.
1B. Waen t hiarsittedciasiades ahebit date Fisld, aldiitdIE IMandiandy-bi CROASEMIVIHT t hat

D e el Bl oA SebiFa SR SRC by M s been
8;<fam_)lze, t b U iEwhitbGPof QuddfnPBimiwi@l) that was identified by SCCH HS (1,
[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

3.
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UE then receives the data intended for it over the HS 001)...Lt shoul d
be noted that the graphical representation of Fig. IA?fggﬁg@gﬁ)@@Hg
presented to illustrate the process of assigning HS-DS CHs, and the
configuration and use of channels may differ slightly from actual

i npl ementation in HSDPA standards. [00012] The process as described with
ref erence t embpdiment Idiscl@espingialidas aaRC efefi¢ratve with i hidaitifigtiom oyl Nng conmon
dat a channel . transm ssion. data. Sin acket data 1s..ntended for
one or nor e,d{%%g? ren s fnﬁjgm%& ?nﬁfélgfsl t§1 2 pﬁdlgi"éﬂﬁ’a\né Tt dal‘mh’ﬁ‘é\tr amet er
for signali ngufringrdditienabasehesd didatine.t 0 the UE. [ 00013] There are several
prior art nmethods for signaling the UE | D between the base station and the
UE. Referring to Fig. 2A, the first t hod appends the UE ID_onto the data
for tranon ooi on. The BT BHE shRsiPL GBS o nRRTitTaisF Eneck

(CRC) gener atRided Whistdn BtiRinStRAg @REmmhBRatoRDulst R ORkoRatkalcatinghi ch is
ultimately transmtted, includes an X-bit data field, an Mbit UE ID and
an N-bit CReNhstosRoEeond neoppyicoliie Aith dligy SR s CopRssinge At aghidy fifste
signaling o e wGRG by - | l'ing
bandw dt h. F%I%%ﬁlgﬁﬁ%%ot herﬁggir%ﬁﬁgﬁg}( %ﬂégh%(?%(ﬁ)eg%‘é%%%ﬁf ﬁ:l:el:%;ﬂfég édft%%ﬂglppends t he
UE I D onto sgeiseatidas &REE efigt fombirenfon tonbining $aibCIOR@ith en éleatifirationTdf éheCRC
generator o RC... _As. shown in Fig. 3B .the.data burst. far

Oransm ssi obPit ferfhutiaioe S5 RGeS msfid g iR R o3t By

Al t hough t hbarstadoamprisidg qaldnekly asd gidhliga;tané at)Bid Becamdcdnlipuriiing tét: ween t he
base station and fltﬂhe UE, it is undesirable since jt can _only be used for

uni que UE | BERPPIPLsipyingthe qpdicationpf heyeeqnd copapwaicpting eis et f¥xi ty of UE
when a  groReias saRebohRuriR@ib80Gi fcRding[ AR0Malk RMNMidRYta; [L0QLIRA] The
present invention discloses several inplenentations for data rel ated

downl i nk si gemeltinesdor cpbingigrew mask mdthgpid stasedeidentifisdionve FegoteanitiedfRGig t he UB
IDto crea - i ch-i Jpedulg:2 added to a data field
to create a a%gyﬁﬁggﬁgﬂﬁ%wﬁeg&%%ﬁéﬁgbe f%@ﬁ%r processed as the CRC
field. The CRC field is then transmtted with the data burst to provide
CRC-rel at ed functi onsln #qordhrtce rthtd seeond aspect of the present invention, there is

provided 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: 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

4



-3 enbodi mrent discloses initializing a CRC generator with UE identification
prior to CRC generation. This inplicitly includes the I D within the CRC
without requiring additional overhead signaling. In a&fﬁ”&%@n@%‘)?h a
first aspect of the present invention, there is provided a systemfor
transmtting a conmmunication burst froma first conmmunicating wunit to a
second communi cating unit; the systemconprising: at said first ‘
communi cat i ignamiting azompwhicationduiosh dampysingheask CRCRE) sgid nistaatmt atfseid r ecei vi n
data and ¢ t] . . a.first.c i ner. for_conbini ng_sai with an
identificat ?%ﬁﬁ(gfcog%é& Cgeﬁgoﬁﬁt‘ caorFr%r‘ifh"iega § ﬁ%ceﬂrﬁllgt ¥ cg0 < 'él?'g?neonaguﬁagsRE; and a
transm tt er ifchrdidgrsaidSTRE tdgid duea; ahdl reinsfometdrMining; wlitldr 886 kecarttkdsai d dat a;
and at said onq. conmuni cating unit: a mnmenory for storing the

i denti fi cat -0 ¥4 ¥%he second communicating unit; a receiver for receiving
sai d comuni cation burst including said mask and said data; a second

conbi ner for conbi ni np &Bbrdand@SKthv Fdurth alssbes bOME résif Mhiehiidi iheist O recover
the CRC, and neans for detern ning whether said recovered CRCis valid. In
accor dance WoVKied 2 seicm fr fepiting e compupication burst How it fugromapaicatings

provided a gyg%&M §Qbnd caBRMibdinD dnd; GYTIUBAL Bhit WindUAsSdoiatddOMIR dnl St
communicating unit to at |east a second conmunicating unit; the second
conmmuni cat i Fgniifiration gierpystera seroprisiise et saidt firstnomingieiestinii voilit 4 cambinariferr ; t he
system conpri.sing: s at i icathng-unift: l.ic redundancy
check (CRQO) Hé%h%ga?a%’r m?%?(g?bfedg{ég 3?%38%2‘?“3‘ gﬁﬁ: C":'é%gl?%tﬁieﬁ‘g&éﬁeﬂ% Salg conbi ner
for conbi ni RigntshtbrCRRCeatkeitate 4 hesk; de nydlici redindary nikedke(CRA) zegamer &re a mask;
and a transmtter Lor tﬁanﬁm' ttiti%ca Jgnuﬁ?%cati on_burst conprising said
mask and sal%GeYLe 4he sk And LereRUEe 3 iR CoAMu A RaPPRGT (o raosRitiggdry for
storing satdhhelfatib et | @mpAYAD SR BRUCER] CBH AL 5RACHI VAl GsedHdd

communi cation burst including said nmask and said data; a conbiner for

combi ni ng s&ATYIRGKNGRIE aggerves fop recgivingdaid opmuaichting vistinsiuding spidcover t he
CRC, means tRe aﬂ@ga‘?{'&g&{] h%%?%o??étexﬁrﬁﬁﬂ whEfRUSE RoeRE ARt 43k 10 :
accordance with a third aspect of the p%esent Invention, there is provided
a systemfor transmtting a comrunication burst froma first comrunicating
unit to a second conmimacsendaneg with ¢ fifthaisgect e dhed pressminvention thgreuisi t bei ng
associ at ed ol MM koSShitHIRCha, b BYSLCRLAMPIL 3 MlbigApyoai d FiTst
communi cati%g unit: a cyclicre %ndancy cthecIEa( fmgenera or Tor

recei vi ng dedngpriding: gesdd dist ngitarechiGingtdae for transmission; generating a cyclic

<

U

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);

-4a-




CRC generator being initialized with said identification nunber; and a
transmtter for -4 11 Novenber 2005 transmtting a co fcatjo rst
conprising said CRC and said data; and at said seconmﬁ?ﬁﬂﬂh%&t@ﬁg unit:
a receiver for receiving said conmunication burst including said CRC and
sai d data; and means for determ ning whether said recovered CRCis valid.

I n accordance with a fourth aspect of the present invention, there is

provi ded a @%ﬂ@rﬁf’mﬁnﬁ& %]i‘ﬁs‘?f’ff‘&‘i“fdnﬁelél% ¢ ddeptityrpfishe ME reeeiiing the r st
conmmuni cat i q&ssagghttstebg: ya second conmuni cating unit; the second unit being
associated wth an entification; the systemconprising: at said first
communi cating unit: a conbiner for receiving data and conbi ning the data
with an identificati oAn fgcerdanderigithud pevgnt apnget efdempresenciavensianttbergéner ate a
mask; a Cycgﬂr&lcfeﬁg}m%gsl( d%hﬁcébmn tlogg{}gtreﬁtn?&h&:ﬂ)ﬁlessﬁgegglle\ﬁlaﬂgmﬁé}le mask and
generating and a transmtt ransmtting a communi cation burst
conpri si ng dwmia @R@ozkntsi & pied eglapragnt 40H) whersiaithe s,setconuhhzemmdmdmmm ng unit:

a receiver for recei v ni cati.on burst i.nc i ng_sai CRC and
Sl o dats: AMFTEEREY IIMATSaRAY K Ry ep 0 Fterk B oV Bk e Vol d
| n accor daneethwidtcbmpriding thh saps)ema)caft 5410 BeRiofS paformgent i reditRbE; | S

provi ded a nﬁtgod for transm’tti_nq a data burst froma first unit to a
second unit “EEAPEEREE (ovelavipeithe geliqeyndageg chack Wity add ideptgy and

transm ssi ORan@Siag Heldsa8e Qﬁ(cpihb%verfaﬁﬁUEQ@eﬂﬁt_yj Rl Bfdfic (&iRtdanBPSIREL poN said
data; conbinin the CRCwth an identification of the second unit to
generate a HheskE; @hphUEntpeeitiag Hiesikesssaeovitthiie @uerhid YE idestitm anddwelie bur st ;

and transm e ng sai d
Gata barst: “FepBubele b Ot BBl nd RGP de B BERIRITD T

and conbi ni mgth tmhéemlﬁtatioam:hb df der I fiith gel CRC widtdverddd UEMRSkeeived demer at e sal d
CRC; and dete(rlm ni Al whet her said CRCis valid. In accordance with a sixth
aspect of t NAIPFEYEnt invention, there is provided in a wirel ess digital
comuni cations systemin which nmessages are transnmtted froma node Bto a
user equi pment (UE) wWheidbidarich evithy:l @Fhthl bipedt 2 SheCitéRntCinVénSioR theréidl ti pl e
access %} $hno| ogy .for transm ssion and receptl on_af the nessages,

t he net hod PsifH F‘s}’flﬁ’&si figital jcapanugications sysigm eEpleying grdeglivisien myliRieng a

cyclic redu Q&emychnab@pésn@ﬂsﬁg HR&%B&Emd GPka® YRS |s@YdqiGniREURY.GhY Gid €dundancy
check with a UE identity a
network including a cychc 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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transmtting the nessage and the overlaid UE identity and cyclic redundancy
check to the UE ; (c) said UE, receiving the nessage w th | aid UE
identity and cyclic redundancy check; (d) extracting Wﬂﬁ%ﬁn’sﬂ'%%ty from
t he message received at step (c); -4a 11 Novenber 2005 and (e) conparing
the extracted identity with the identity of the UE receiving the nessage
at step (c). In accordance with a seventh aspect of the present invention,
there is providedxirta o axthatisg sald gessage wdemtheneeived diisdeyitt atadted whi ch
messages ar ransmtted froma network t user . ibnent. (UE) . wherein
the system Eﬁfoh ?‘f ergﬁ1 Code M dT R TR ) ltgkii ap?(’é’gu c Ié)g*sdg? %n{itgc#n%}dogy f or
transm ssi onntaddd UBcepti on of the messages, the nethod conprising the
steps of. (a) at said network, performng a cyclic redundancy check on a
nmessage; (b) overl ayi t he, cycljc redundanc heck with a UE identity and
ranam {ting the moosYDE AR FIBREDLes JERTTEY ARy e 5 edundancy
check to thevded a(witel®s diithiFoni®@ RN Gystdre eiPISFiag QodM diisibM ewBipRs | ai d UE
identity and cyclic redundancy check; and (d) conparing the cyclic
redundancy @ffEeskteghnologs coprisiignt siation gid # 13k onejuwe icpripment (NESo@¥ of the UE
wi th the CRG.200 i 2¥&td.aid | RatRsek Vel LeMRratSAisst Wolnk - 5 | Reccor dance
wth an ei ghtah aspect gofaf' ecprese%?&i nvcéntglgoryﬁa,1 t her |Os %r%vcgged a

wi rel ess . di gidvadanesorhecindrcaitleashs paisn efhe awphepytiorhy trodwite i sgiven WEl ti pl e

access tech [} Shn net wor,k and at .|l.e . 0N ser__equi pnent
(UE); (a) s%ll% %%ﬁre%’\%f)%n% {I’}ll(@:?:ll}gll vrvllg g 161%1?3{ %OdFé’gthr? an%lﬁeng eglfec(ek‘fg(%e gener at or
perform ng aefsh¥e; and a tran@dsadger transhidtidel tAd SRdshicethdt Gedaid) UEeidedtdls; afdb) means
for overl ayi the CRCwith an .identi code of the UE intended to receive
the rrpssage?ﬁ(%ct)) %ﬁﬁgd%g&ﬁﬁtapsﬁ%ﬂtm%ﬁ%@% &3EEVEnT ERGEYIPRIY UE
identity anetafshiesion floheink RaBH @sbahior EhachR dle UM RBMARH bR thd REdidi Ng a
receiver for receiving the transm ssion and coupling the received
transm ssi ofetsages amRevnetipg Eivoth a lappdly stoyeddd lewtiy; and tmeges for efteptingx t r act i ng
sai d higher o:b auar 655 3GE - t €68 i tid I d fromthe
recei ved rregaslage %orrpgr es. wmﬁlsfﬁéaﬁﬁtgﬁﬁgyf%%%%ﬁ ?:Iflgﬁt?%ta;ﬁ)&g sai d
i nt ended UEstoted Uiadamtifance with a ninth aspect of the present invention,
there is provided a wireless digital comunications system enploying
gggehggyl Z:Z](ljlnpg:’ltl E)l z%cg?cr gn%ggytét gagngl%lfe%gyasi)e%ﬂ)ytg‘la B%se%t xl?lgétyt\i%{l,lihg'ggs at | east
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. |




conprising: (a) said network performng a cyclic redundancy check on a
nessage to be transmtted to a given UE, (b) said net\é‘?&\ﬁti ngl;,cbito g neans
for overlaying the CRC with an identity code of the UE'int&HI% recei ve
t he message; (c) said network including neans for transmtting the nessage
and overlaid UE identity and CRC to the intended UE; (d) said intended UE
i ncl udi ng neans for receiving the transm ssion; and -4b 11 Novenber 2005
(e) a data é¥022kt or fitg 3éxisrasscomigprigiat wees squisnanh édentiffretioneG 8] WA UE

identity ext fr he .r ' sage conmpares with a locally
provi ded UES#%g}r(ftec‘gfli/ch@Hg%ﬁc cm?%\@&ﬁ%ﬁ#%@. In accordance with a tenth
aspect of ti@opslesent Figr9Biillusodies thdi@anemited dits bursidacludingd daed Bxddardl agi t al
comuni cat i ?@é%‘?t em enpl oyi ng code-di vision nultiple access technol ogy
conpri si ng fon and at |east one user equipnent (UE); said station
including: o034l ic redundans ischaelin@Rng iRt Rdserd MveRRh LA REbdaloRy Cl i C
redundancy check on at | east a portion of a nessage to be transmtted to a
gi ven UE,  fditien ¢fdhe R E wilythe acrepcafish an i dentity code of the UE

i ntended togm@eg ve the 4FRSSAU il L Lol Jr@fe. LA 3Mldld N9t he
message and[ovegl aid Ub% identity uéngranRC t 1tq%nggfi%nten edAUE; ar%gtd& said

i nt ended UEdtagiclddndhgmask fredbei ver for receiving the transmission fromthe
station; .ne or extragtin E.identity fromthe receiyed nmessages
and compar | IRl £l i B b0y bR e PRl FHEE Bl Ging <
extracting CRa&lginerewsabieh BndiyalsbRidshiey @E IS, a mat ch bet ween the extracted
UE identity t he tored UE identity. I n accqrdance with_ an el eventh
aspect of tﬁ@ﬂgﬂesent %i%\?gnlsiaoﬂa,ta Hest é‘a?sgutteﬁr%f}ﬁeﬁnrlﬁ’gmhﬁﬁngoﬁA

i denti fyi ngiRRAIGH dRTRIJESER CRAYIRMENt s (UES) each having a unique
identification U D anong a plurality of UES conprising; receiving a data

packet; geH¥Pa8li ng aFigyefica thisdiembralimsnt ehibe prefRDyeniigs adichpduleai d dat a
packet; nod j j éaf,fg(i t . C e mask; and
appendi ng sgélkﬁ ﬂ?r?adsa%%({}g asig@ at grdg%la@%elﬁﬂkn (Lfgrg el{o?%’n(!sr%ﬁ?ésasrp%lﬁi [ 00017] BRI EF
DESCRI PTI ON OF THE DRAW NE S) [00018] Figs. 1A-1C represent a prior art

nmet hod for assigning shared data channels, where Fig. IAillustrates the
associ ated downl i nk channel, Fig. IBillustrates a plurality of control
channels and Fig. 1 Cillustrates a plurality of data channels.
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[00019] Fig. 1D is a block diagram of the universal nobile

t el ecommuni cati on system network architecture. [00020111 ﬂ g éAl#r@ a prior
art user equi pnent identification (LJE ID) specific cylNo¥emagrifliancy
check (CRC) nethod: [00021] Fig. 2B illustrates the transmtted data burst

I ncl udi ng fofield, a UE IDfield and a CRC fiel dpcs LiDovenber
2005 [oooz“’g‘}&@?g. 3A is a second prior art user equi prrgﬁ?ﬂjlg[gént??i cation

(UE ID) specific cyclic redundancy check (CRC) nethod. [00023] Fig. 3B
i 11 ust r at es[00A29]t r arkigi 6B e d funthenbodimentof the persery inyerfipnavhichanag a CRC

field. [00024] .Fi A lS Ny e | : LEsENadnvention
utilizing nﬁqﬂ%lﬂbe ‘%ta ée&%kt%‘gﬁﬁ%fﬁ%{%g@@%&%’ﬁé %‘%{g&&%@t 0 crétla{ét e a mask.
[ 00025] Fi gjood3b]i S arig s Hedata binfsbgiRinitied Uy e chibedimyatsefiFipl 6k 4A
including a~ data field and a_mask field. [00026] Fig. 5A is a second

enbodi ment 6B inchuling adatgiielil md&aCREfiddhc] uding a ~ CRC generator which is
initialized | t L D. 00Q27%] Fi LS : itted b
the enbodi NPT e G A oA e tpiel R b pladb oS 0 05 o

Fig. 6A is adhhd dhiLsadh ﬂmmﬁthg)eﬁfeéaﬁ&badda&aﬂidneﬂe&\m ingkll 0 2 adds
the data field to a UE ID field padded with trailing zeros to create a

mask. 11 Nobaliebits2005 WO 02/ 093296 PCT/ US02/ 14465 [00029] Fig. 6B is a

fourth enbog] t of..t present .inventi ' 2dfls, 4 he data
e d e emoofe fiJla-@%algaal&%wﬁﬂeﬁh%ﬁﬁeé@%ﬁ%@%@é@ Ammsk. [ 00030]
Fig. 6Cis jdae uftad:Aa Bl 34 2 UBD Abldirestakll ah@gam@mawuwmﬁhghe 6A and 6B
including a data field and a CRC field. [00031] Fig. 7 Ais a fifth

enbodi ment kidingbitpr esent i nventi on which nodulo 2 adds the data field to
a UE 1D i efodfiPeatsd AN nRAAerPuddsifed b the drnblindellis'obfig. 74 84d ' N9 P Ls.
7B including a data field and a CRC field.
[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
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[00032] Fig. 7B is a sixth enbodi nent of the present invention which nodul o
2 adds the data field to a UEID field repeated and pgﬁlﬂed a t?r.gﬂgated UE
IDin the leading bits. [00033] Fig. 7Cis the data budfIOPPRAS Yt ed by

t he enbodi nents of Fig. 7A and 7B including a data field and a CRC field.

[ 00034] Fivep oXbos86 & tabul ation of global, subset, subsypggieAREsuni que I Ds.
[00035] Fig. 9 is a flow diagramof the processr ng of a nmessag e I n

accordance w th the present i nventé},e DETAI L 0 TI ON OF THE
PREFERRED M@P@ENF@EYS“Y@ ?é&bé rs'éRPé’FtF nts are
described bg Fa%ﬁl?ﬁ . HAELEHR ABELY Ek%&&aﬂi@%ﬁt@u&d ke

numner al s represent ﬁe e errentesftathroughout ’%oo 038] Referring to Fig. 1D,

a Uni ver sal aﬂﬂibeémefmd)temimnwiaﬂmyﬁeﬁmsicekhye@wmr ain gttevback Usdethi t ect ur e
used by the present invention includes a core network (CN), a UMIS
Terrestri al SPREFEDSREGELE Network (UT AN), and a User Equipment (UE). The

two gener al g f AGEaadg d G dhloldinflohBRforRRIpARER ieRiGTRAaNd  he

core networkX, o I nterface Uu, between the UTRAN and the
UE. The UTRAMicansdidihentpthe Sestem D0 Relizes tidedatwofok h‘éumymreﬁml‘e(iﬂﬂsy They can

be nt er connect ed b the [ ur nt Gt.i n all ows core
netvvlor K i n@ﬁiﬂ?ﬁ y uﬁt?s{ rygﬁq@@? aﬁ%ﬁi&e@mﬂ?ﬁ@@? hl*?he BYEM s furt her

di ded t ﬂ%%ﬂ% t Cﬂ@ﬁ@b lomge st at
e " a?%“’ Ee%‘%j)are conrrect ecﬁ-to{h‘é lﬁ@gutﬁﬁ\ﬁfn@{he o

(Node- B) . the RNC by the lub interface. One
Node- B can g@emeormmgﬂwUBﬂbﬁbmmeUBMﬁemd@e;mmdm&dwmmgm%

PCT/ US02/ 14465 cell s, and typr cal serves a_pl.yralit e UTRAN
supports botks- Eemuisheraotedhatmrthi dppent and afliof H’& é‘rmfeﬁté B?J]both

modes., theaﬁéﬁa&?t@@@@@%ﬁ@&m@ﬁ AL ASH SR, used. Only

t he physi C er’ ‘an rntertace Uu are specified separately.

[ 00039] Refﬁéﬁrwbﬁ thOspeotfic rthibeOoiEbitnb eginptay and shidubd notdsentstived ént i on i s
shown. In this enbodi ment, the system 100 utilizes the data for
transm ssi dun{tﬁ@rmsn@tfm@nhomef erred to as "data") fromthe data field 102,

a CRC gener @584{0] 104 '1¢h sysccemliaﬁ regg $LL 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.



initialized to zero), the resulting CRCfromthe CRC field 106 output from
the CRC generator 104, the UE ID fromthe UE ID field igﬁ a%%ho 2
adder 110 and amask 112. It should be noted that in ti]I' OEWB i t and
all of the enbodi nents described hereinafter, the nunber of bits of each
fieldis %(ﬁﬂgﬁ%pve the field as an exanple. Homeverrcirlggmﬁpggific nunber

of bits is exenplary and should not be construed to |imt the present

i nvention. [00040] The system 100 receives the data field 10% and inputs
the data fri9e04¥e dReferrihg td Big1DY aspeond emao 'ggﬁ‘éﬂrpéﬁ'ﬁﬁ%% %fe CRC

generator 1Q4 geperates t.he | %%T%&H 18362 far om t he CRC
field 106 t °§'gf&rt§{sef“§8@68§%§%%&én%®lﬂ%%ﬁeﬁg adder 1131.&(!:%%?6UE II% fromthe
UE I D fi el dcRB§ehsaBrioalihe UR IDHRoms e UEID fickh208, bl thévesuliog CRC fickddder 110.

The CRC and UB'ID are then modul o 2 added to create ,a ﬁrr/f?s‘é{ilﬁz [ 00041]
Pr ef er abl y, 242 &ha aysban 205 reprives thsr dafafeeld 202 pdopenl hodetz PRdr@ el 1 he  sane

as the nunb of hit f the fi-gl | : +ddhen the UE I D
maybe di recﬁzym#bﬁl?l @R@ EEREraET 4't r@e@é@%ﬁs lg%/\;lm% I-’lls E{eg%%?ﬁ However, if M
and N are pokraRfdfihe CRASnaRI0r 0EKk TR 44, dxseptthacths GRE deperatek204 hem equal .

If MKN, then the UE IDis padded with either |eadj. zerog, or trailing
zeros to beiséqﬁdizedwithwémb&ﬁomth@mﬁeﬁﬁ?ss Ihb%a@g]gza{y@lpﬁust}‘age*l nodul o 2

dded to.t 06.. |f ot L 0@k i t
Erincat od 1o ORGP vty A By gLy b SFUIdR e dlf o BRE) 0 ot
the CRC. [ 0QOdalor Refypichlly‘ittalizdd 8 all 4&0s, b @anths kast tathtthaCRCygengeator at ed i s

appended to the data field 102 for transmission. -6 11 Ngég}%gr 2005 WO
02/ 093296 PUW shieaa /i RigesA | AaonielRéictRE sgnaraord 34 sengrates a *bnbodi ment

of the present jnvention is oun. thi s Jele] tLem 200

utilizes th@%&hﬁn??téﬁ?%ﬁalthﬁa% ﬁ@g?@%@??‘aﬁ” : “g’éﬁéﬁg‘?ﬁe‘%ﬁ the UE ID
fromthe UEzd4%ftﬂ@FqD2ﬁ§mcﬂﬁl$Zélﬂit[oﬁiwehﬁm&?ﬂﬁséﬁf@ddimeﬂlZ. The system 200
receives the data field 202 and outputs the data from datW%& 202 into

the CRC genf0ed4]r 2(Prefeiivly, GROupbReetinof to)h ID fre ta gener at or
as the CRC 8\/% %?tg)allso e %%e tag A G ot 6 il ngﬁ)etratgpﬁéﬂr,tﬁﬁo@ﬁ%ﬂqg Gb@t or 204
necessary. If the size of the UE ID (M-bits) is less than the size of the CRC generator
204, then the UR ID may be padded with either leading zéros 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

w

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.

-



E

isinitialized with the UE ID fromthe UE ID field 208. This initialization

Is illustrated by the dotted line in Fig. 5A. As is kno t hose of
skill in the art, a CRC generator is typically initiﬁ*b@&@%g}%%pszeros,
as was the case with the CRC generator 104 shown in Fig. 4A. Accordingly,
the CRC generator 204 generates a CRC based wupon the input data fromthe
data field 202 and the initialization of the CRC generator 204 with UE ID.
No nmodul o 2 addition is required in this enbodi nent. [00044] Preferably,

t he nunber of bits of the UEID fromthe UEIDTfield 208 (Mbits) is the

same as the[0spzg of RbR oER.6 AL £ thirdOdnbodihdiR g Fhel fresent Envemiion Becessary.
If the size of the UEID (Mbits) Is less than the size of the CRC

genelr ator Shown. findhs cm‘eodulaantuhnayswﬁ 3ﬂ&dﬁﬂﬁzsbs Whetdaiadif'ctlhﬁrﬂ dagacfislhg0%er os or
il [ ' 204,
Thi's " paddclis UE TeftomdiettRan' dbid SO0 & rinlaf vdd SuCrdipdiedk Ty HERET o 204
Al . e . © e

the RO genhapit SgYhatetduliie CRE 12, Shie syl SRR APME R B, 101G

be zero. |f302nmddnpies thb dith &rokdiEhe Buth Keldiz03 Jntb & figgt agbesf thdwapdalbe addérze of the
CRC generator 204, then the least significant bits are truncated fromthe

UE |h Din o?ldbﬂhﬁ&leﬂoméJEEhﬁddtS@S tgplrtémﬁle@moad)ﬁnpuméh@m?ﬁdgﬂed UE | D
. o promos 4 .

> then vsele 80 T LothiAP o0 TSRS S AR ORR et 10
202 for trafﬁiﬁélﬁ%b@ﬂ:ar&ﬁ?@#?hﬂéﬁéfﬁ%%@mﬁm[ %@Fﬂa@f&?ﬁli‘% 'efuﬁsiﬂlﬂt

I nvention utilizing inp presents a sinplrstic, y r obust ,

al t er nat i v eths CBChgdnkratirs94 miichr gistated sa3E MBldy31and  di sassenbly of the UE
IDwith the SCCHHS, at the transmitter or the receiver, as required by
UE- speci f i d06#8Inet hisdkis embedimept, thermmmber ofbifs ofithe UEID: fadd B @dhits) -7 11

Novenber 2Q 0QP471 Referring t.Q,Fi.g.. .64 thir di nent of the
present i n\}gﬁstri[bg ¢ Samg gy, _nqﬂ}Pf‘{gmfg’ﬂ@ﬁ%JﬂfS@@ﬁﬁ}e %@egg@ﬁ@n@ﬁga&pl lizes
the data frfg% [ : ta&gggge reTagh s | 308A, a
nodule 2 a derﬁ%%ﬂgﬁ%ﬂgﬁﬁgggéjgilfl\da %@ﬁjérat oré}%ﬁé\%ﬁﬂ%gtggsul ting
CRC field 3id 308¢% maysbedir&imoduleidvaiied he tidadata foml e datDAeldrBd2i.nput s t he

data fromthe data field 302 into a first input of the nodulo 2 adder 310.
The UE | D fH@Re¥en1HM and § agout equalothep gu interimisiepde nengssaryipumaltedheie nodul o

2. aader 3100 Pepy sl X ia Hehs S bl B g 100 0k e UE 10

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 zeros such that the UE 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 modulo 2 added to the data from the data field

8-
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ID field 308A are nodulo 2 added to create a nmask 311. The mask 311 is

I nput into the CRC generator 304 which generates a jeld 3 [ 00048]
In this enbodi nent, the number of bits of the UE ID fcﬁg} &’Ioéfﬁgd;&er#@%i ts)

nmust be the sanme as the nunber of bits (X bits) of the data field 302 in
order to performthe nodulo 2 addition, IfMand X are equal, then the
value fromthe UE |17 field 308A may be directly Mddulo 2 added to the
data fromthe data field 302. However, if Mand X are not equal, then an
interimstep is necessary to nake them equal. IfMis less than X, then the

TIEID i dded with X- Mtraili h, the value fromthe TiE ID
{1 ol a 308A3DS W homordii ompbhaeprivcotpsse +ehiaic LE | b
| ue” i 0. Ei: ) ; fgom th
ot fi o a I0HE bl R PR TR o B e 1 <

not expect quk ddpaficid W |1 be greater than X. However, if this were to
occur, then the least significant MX bits are _ truncated fromthe value in

U 3 ID fiell@P05dBA Reterning tocBigetC.ute CBG feld ALk Irp i £xent dBgo the data

fromthe data fi.gld 2.4.:100 f ' ORI ..enmbodi ment
of the pre%ﬁ?misﬁéé)ﬁﬁg%w]\[dge‘gg%%fhﬁéﬂ ﬁilggitgeﬁgbgf nmen _,étilg'%sl%/ts em 301
operates i Dehddfe® KRR HRAHGRNTIAINGS (e Folifte cmbdtimehtesndadi HERig. sHown in Fig.
6A. The only difference in this enbodinent is the nethod In which the

val ue fr omapipeadedio o datadielll HRdnransmigsions risccendinglyi either type ofiifefieldnt , the UE
I D i-'s padd i.th X -M|eading zeros su hat, the UB iU from the UEID
field 3088%3%\%&83&]5’ bPW@eﬁﬂl@@H&éﬁ@@’ﬁgmﬁe@%&soz. This "padded i E I D
val ue", as | NpEkOs Tl . . oS fromthe
data fiel d@@%ﬂ o RElcfhind G 74 )P Bt B i M 96C pilnk it e paddi zi g
may - al t er nghowte | Iy fidosmbodiMent, the siatened(0aitiliods thd dalirong thendhid fiedd #02)g zer os
(not shown) in_order to make the DE ID t sane |length as the data field.

000511 Reler VY Tt fogE 60, Hoki AdBGRE R0 Her 4)nfh 96k JEharGRE {1 om t he
gencrat od et Sl B RRBL ERC RN rhlbvahlP R RbatiBfi o o o, 1<
appended t @02 ¢ iffitdthé deth EodiRo A fidld 20l Trd fnpuf GFIBE HoBEL Y nd@rt Ner type
of CRC field 312, 314 may be used and appended onto the data field 302.
410. The UE ID from UE ID field 408A is oufput o the second input to the modulo 2
adder 410. The data from the data field 402 and the UE ID from the UE ID 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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[ 00052) Referring to Fig. 7A, a fth enbodi nent of the present invention is
shown, In this enbodi nent, the system 400 utilizes the gﬁ?a félo(r? bgue dat a
field 402, the UE ID fromthe UE ID field. 40SA, a moddfovoYddaP> 410, a
mask 411, a CRC generator 404 and the resulting CRC field 412. The system

400 recei ata field 402 and inputs the data f e data
field 402“@ 2}35&2?6‘1“ rst input of the nodul o 2 adder 4%@%%@@4%9I D from UE

ID field 408A is output to the second input _to the npdul o 2 ﬁgder 410. The
data from tie ThitiardprestuiedBithalB 1P fieldJ08A)in Figofd ¢ Hhe wmppgite VEMA3408A are

nmodul o 2 added to .create, a k4112; T?r1 11 is input into the CRC
gener at or 49% Eﬁ%@?ﬁe@éﬂ%@t"’t%@ aﬁ@";@éz. I[OOE)SgiJ Iln this
enbodi ment ’{Obﬁﬁr?gnumleéfeﬁilg% ¥, 0Bt DeixtiFenitoaichek df €&hese invénsPn ismust be the

same as the nunber of bits of the data field 402 in order to performthe
modul e 2 adshiotvindPhe syétemeOMof thismbellimest operatesdn thenwamepnannes 38 thsfiitthe DE | D

field 408A .b ' 1l d 2 dt h t taf ield
102, Due B ghna TR oy gehGifciy h iR S PRATIE T ©

will be gr ! ID%icliQ08EEr Atthdushitfe coffploSitd UBATCteated Methe bdme | east
si gni | canteﬁ ljlﬁtt%ég?e tr?mcat ed fror%tgt he UE'1D field 40 SA. until the length

of the UE | Dnfriret ds irsFigqTa, the txincaleds UBr Mhpertiew ig pdded msileadingdiisndtiul o " 2

dded to.th | ue from.the d jeld, 0 NEN h of th

DECTD 1 o siemmoert i e ks i e Ot 1 g W06 oPOUR Rithg A et 1, 0] the

creat ed 5Ufﬁtél%ﬂéttﬁ%lﬁéﬁiegﬁﬁﬂﬁ?aﬁ&!ﬁg’%ﬂ%&h&é SledtDRAution oftpading add X. The
by r

conposite I'sS create peating the UE ID as many tines_as it-wll
fit within waling tinictteflibith i ondaete rhaketheVgE IR thheamediongthian etdpigifiddy bits
with a truncated' UE -9 Afll1Alncn e urr'r 11 Novenber 2005 WO 02/ 093296
PCT/ US02/ 14485 |1 D. This is represented in the UP, IDfield 408Ain Fig. 7A

The conposi I D4 goRY 4 Mat ib Serdnhed fonosithedtee data fiel d
402. [00055 b e erri%ege?%lgg}%lf 7B{ﬂﬁgks?§§ﬁmenbgdli grr?ant of the tgre_sent
i nvention i gstemiMoons thBfils pebaliméd thoin Fig. B dhaCRC fight4iBE ¥ n the sane

hi o erbod emateleromyee AR Uat Srvepiienthedigot v mBec b A PROVE, The |
composi te US| Dicreal #6h o irhiduSfPAccordingly, 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.

-10-



manner as in Fig. 7A, the truncated UE ID portion is added as |eading bits,

as opposed to the trailing bits inthe UEIDfield 40 mho i Ig. 7A
It should be noted that the truncated UE | D "paddi ng"§ V?‘ﬁ@?rg@gga

conbi nation of leading and trailing truncated bits in order to nmake the UE
ID the sanme length as the data field 402. [00056] Referring to Fig. 7C
the CRC field 412 that is generated fromeither the system 400 of the
fifth enbodi nrent shown in Fig. 7A, or the CRC field 414 that is generated
fromthe system 401 of the sixth enbodi mrent shown in Fig. 7B, is appended
to the dat a[000Ng8]d 40%ofsoppart this niquivement, thecommainittpr geneatehére €fFeasof CRC

field 412, 414, be used and appended onto the dat peld 402, [00057] It
shoul d be n ‘?s%bfil}‘r%éf’v“aﬂthWﬁpg@eﬁm‘g%cﬂ%‘@@c%&e%@%ﬁﬂﬁe used to
support mul | L 14 :J:i@%’%c Cﬁ?"ﬁ: i ({ ' RoPFPE eSS nNessages
addr essed a%fegsgggeedrﬂg%’%%%msg ﬁe E"S un?%gg bﬁ%ﬁ%ﬁn IIDI?grrespondi ng
t o a subset proogss@rthamoduldEaddswitaeceitddeRICtoid @ifadatddCROCTIsaesdtant or 3) a

broadcast (global ID) corresponding to all UEs in the system_For exanple,

as shown i nOWPy is e tgpsmified I, wihch wadn any ens algn 1By dessribedphoneolfiear it will

able to recgi r.oc i Ldiff.erent levels: 1) the

UE- speci fi cﬁ?ﬁq‘ﬁgggﬁ&“’% ﬁ%ﬁgﬂse:ﬁggisczvﬁ%?wﬁm;%&nét 21D, and 4) global ID
I't shoul d aj08059je nolesbcbiiiahceadviie tiRdraseht iRvintibalaRingithe SRIOARIe AT e May al so
be created such that a different group of UEs maybe incl uded. F(ﬁhexarrpl e,

gr o:de B w lengntgh&thmdmtecbwqrmmbaﬁﬁm Qiﬁlﬁiﬂéﬂtﬁ'ﬂd BGQH-HlﬁﬂmﬂmﬂﬁbesB i ch

[ UE 12 22 27 |5 .

SUbgr oup ey BB RATLRE o Btee Piskmppten S OOy o el ORGdHoBes B
desired by @uidPhformbtior HraNBMANPEH Sé@@ﬁf%,%%%&g%ﬂg 39"’3%(5% géé&g%%c\:/ee with

requirenent, the transmtter generates the escri bed
each of t heprebdbakity ferikbitsMy ah beinteadead VB the ¢hisodifzerts meessdmct iith thiressage and
generates the expected CRC vg')t h&lét the I D based nodjfication. The UE

[+

processor tWERRhEYEREoD hergabetoredesedhed il roriide dhe probebilify pidbe ltRc. The

resul t ant ;ﬁéﬁ | Jfansmtted I D, which can be any one of the IDs
descri bed a%g e, cﬁ%hfghgfv is none of these, then the UE di scards the

transm ssion. [00059] In P%%@Tgﬁr}@%w;wg he present i nverfiquation (Ui ng the
CRC code of the length N, the undetected error probability on the
i dentified WeoePrds robiRles of a fplse acceptance; Py HI 1s 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
(&):
[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—"




Using a.24 bit CRCto protect data transmtted on HS-DSCH, a. 16-bit CRC to
protect control information transmtted on SCCH HS, an ssum 0-3

fal se acceptance probability for H bits by an uni nteAgB@"Hﬁg‘l’f&%Q;

enbodi ments in accordance with the present invention hereinbefore

descri bed wo bdosgmevi de the probability of the fal se ageepsemeas as

fol lows: Pfa=Pfalll xPfaHxPSD Equation (1) where P fa is the probability

of a false gcceptance, Pjif is erp il nh,ance of H ;
P H T ot ho P SRBARE fy mspage fad IEUBTOR0 e phintesPlaydt (4B,2F ThERGRRAATCE, P

pr obabi | i ty;a?érg@n&ateﬁﬁésk@andeﬁﬂﬁ&ihem folfoB&Hing Shfh the BE8GRY(stegsi ngt he
above identified values for the present exanple wt

i h_Equatign 4}1): [ 00061]
Pf. =104 x 3)dsadaiabpst ﬁﬂmeﬂsag@)lsﬂwn[h@mﬁfdfr%theélpﬂ%‘%mE%Fbkzﬂ?ﬁ) t ation

i ndi cat t hat, f b th : Bl i
erronoous dagRPEAIeE g VRS g HECR( U BURATE HibiinCir aRyUREL Pass! N0
Referring tgyfdef(s gsj. hesof thle AWsslipaig farmaidetl usthe MAG lagerEeiE)dvifidrthpr o ocs si ng

downl i nk messages between a node B and a DE in accordance with the present
i nventi on. finther pre¢dsesd thprmessatedster Yener al overvi ew and shoul d not be

i nterpreted c ehensi ve,descri pt.l on Qf: of, ifagictstddagd medi um
access cont FO%G%MAC%%‘fgegﬂtgdgf@g?églﬁ%né%grm@gﬁa I ng roequi #gd for :

processi Ng Ber¥B&SHRE Bhysidal Byer aid i MARHEYR! Wwhich ddiepriesie céhtfol nBtsagener at es a
downl i nk control nmessage in the MAC | ayer (step. 1) and -11 1113 venber 2005

WD 02/ 09329thaPiatickisd the IRGETR Hais Yabidundtareever thiissanaeptionplstepn ID to the
physi cal | aye te . .Th yisical | I d applies
the UE ID f F{:qn%aﬁﬂgﬁ‘ﬁﬁﬁmvﬁrﬁ%p{iﬁén%ggsa i%%&rg%&%é%&%hgﬂ%g{ a u?st. The
message is {ohﬁ@%@f%eﬂ }A&@lﬁéﬁ%}?iﬁ g%gi'éﬁﬁe@eﬂfsbtﬁﬂialt,%emeﬂaﬁj will At the

) € e

physi cal | ayer E ID an are checked to deternine if they are

correct (staspuhy that ényswessageahatds Sawerded tof the Wehddyivali dndhailiemaliyer (step 6)
hoted that euadme engige e FH0D G SanfEirlbe Kratptipd vl .
physi cal | aygt,aade b MifchAshfimMibah Conprises a control nmessage

[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 outlined

in the claims below will be apparent to those skilled in the art,
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that indicates the CRCUE IDis valid. However, this is an optional step.
In the preferred enbodinent, only valid nessages wl | f or war from
AP SaPeber oS

the physical layer to the MAC layer. Accordingly, in B

enbodi ment, the MAC |l ayer will assune that any nessage that is forwarded
to the I\/A@d@w@bg d. In the alternative enbodinment, theradehifisgnal CRC UE
IDvalid signaling will be forwarded along with the nessage as an

additional confirmation. [00065] The present invention has the advantage of
elimnating separate processing st eré}-' Sthe UE ID and the CRC. Wien the
two fields % conbi ned as herei nbefore described, the UE will not further
process any"et€% il both the CRC and the UE ID (or other type of ID
shown in Fig. 8) areaceystedftior [AAORAINgWI dopnriindcapion stemst froment fish has been
described in ternms of the preferred enbodinent, other variations, which
are within tdenedeiogefitthesecondkeemamicalng Buit: hewgem cRmPHEYE] aj ms bel ow

wi || be apparent tod&g?se ski-l L.ed ip the art. WO 02/093296 CLAI M5

PCT/ US02/ 14465 ¥ CqUEPWREpURE Bty A systemfor transmtting a

conmuni cation burst § g@dRcaedindaicy chetRTRCREéRgatarior réoeivings dato and

comuni cating unit; the systemconprising: at said first comunicating
unit: a cyclic rgenkyaft ©heck (CRC) generator for receiving data and
generating a CRC, a fjrst cambine . FRiFNg: s al '

i dentification of th%ﬁgmrégﬁm%?%bgwlﬁ%ggﬁgggﬁﬂgftﬁrrgsk; and a
transmtter for gLdaaehntduhRSiddRitdyeadertOaRbgiang sai d mask and said data;
and at said second communicating unit: a menory for storin t@e.
identification of thetrawsodibe f@mwmﬂf%@ﬁhﬁbuﬁhﬁqmpfﬁmﬁéé’éi%ga? $id ocei vi ng
said comuni cati,on burst including said mask and said data; a second

conbi ner for coffieh said mask with said stored

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-




identification to recover the CRC, and neans for determ ning whether said
recovered CRC is valid. 2. The systemof claim]l1, V\her?ill&gs%iﬂg fior t and
second combiners are nodul 0-2 adders. 3. A system for NSt HS a
comuni cation burst froma first conmunicating unit to at |east a second
comuni cakyggh/gfted ; the second communicating unit bei pgrRseAtiated with an
identification nunber; the system conprising: at said first comunicating
unit: -13 11 November 2005 WO 02/ 09329? F&T/ uso2/ (let.4465 a. cyelic Jedundancy
check (CRC) gener at o c¥cdie redwdangy pgeckat (R Gherregion dPL IRy ‘%\k-?cf‘“,la conbi ner
for conbining saj | the identification nunber to generate a mask;
and a transm tt%?g?é}ﬁ%ta\%%(gm tting a communi cation burst conprising said
mask and said data, s¢gnbiier $oricdmbitupelidoCRGwithabe idegfification numhesiory f or
storing said identification nunber; a receiver for receiving said
conmmuni cati on b@ﬁ%ﬁfatPﬂélaﬁ’ﬁiaﬁ‘é said mask and said data; a conbiner for
conbi ni ng said mask w | Eﬁtiﬁ b 1 g@ﬁqﬁqsﬁ aicgcover the
CRC; neans for deter#%@%&\%\g%ﬁ%% salggg?(ge%%{\l/]g?ée';iga&uléﬁi s val igés. 4. The
system of cl ai Mpgagk bl daliedatd; @6d udi ng at | east a third communi cation unit,
whereby said third communication unit is also associated wth said
identification ahtithwepondomppymicaling 8:of claim 3, further including a
plurality of comunicat] L& ' I ortion of said plurality
of communi cati on uni%@&#“g&g&g&m&%@qﬁﬁ?@%%ﬁ [ 3lgnti fication nunber.
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-




6. A systemfor transmtting a communication burst froma first
comuni cating unit to a second communi cating unit; sai glﬁﬁcong 0

comuni cating unit being associated with an identifie N t?er Hg system
conprising: at said first comrunicating unit: a cyclic redundancy check
(CRC) genavaexmszbeor receiving data and generating a CRGrushi448C gener at or
being initialized with said identification nunber; and -14 Wc) 02/093296
11 Novenber 2005 PCT, U802é913465 a transmtter. for . tr &?ﬂ?.u]istiringns%i&"

conmmuni cati on bur st %é?ﬂﬂnrl FAQF apsnyr SoTREnipajion bptst combrisg Ry econd
comuni cati ng URTRC arY dafCdkV 8hd f Or receiving said comunication burst
including said CRC and said data; and neans for determ ning whether said
recovered CRC i sitssid sedondrconFmmicafing wmif:of claim 6, further including a

plurality of comunicati.n units, wherein agnl.y. rtdon of..sal-d plurality
of communi cati ng uni"’Erfc?lg‘gafgrst&fi“ﬂf‘%@lf%%u%%ﬁt%n?‘d‘gﬁ ?]Iflf%ggg %%@r?ﬂnber. 8. A
system for transgytdid Bta.@ngonmuni cation burst froma first comunicating
unit to a second communicating unit; the second unit being associated wth
an identification; tieesnsfstdeteroiningwistheysaidrecoearet ERE s validrmuni cati ng unit:
a conbiner for receiving data and conbining the data with an

identification field including said identification to generate a mask; a
cyclic redundangy CchpgkstGRGY cRERE! R ifdMdikes SlumliRtofidfmimedstinnd
generating a CRC, and a'transmtter for transmtting a _comunication burst
conpri si ng sisgwhePBiE ontyck partion dfaid planbityaif cemmuinisetingithits dnaseeniated i ng unit:

a receiver f% r,(?cei V} n% sai d communi cati on burst including said CRC
with said 1dentification 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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and said data; and neans for determ ning whether said recovered CRC is
valid. 9. The systemof claim8, wherein said data co Lses ﬁ %E)g bl ock
and wherein said identification field includes both sai i ation
and a plurality of -15 11 Novenber 2005 WD 02/093296 PCT/ US02/ 14465

addi t i onakydidgsssgich that the I ength of the identificapepiséiigied 1S the
sane as the length of the data bl ock. 10. The system of cl ai m 9, wherein

at | east aprtlo i, 0 sai e i cation.
11. A netho @S‘P’l ﬁ‘@ g@é’?ﬁ‘eﬁ lc?t’r"&%egc{i]f?“re ?tﬁ 0°a second
unit conpriggi Q%ataac;locﬁé" d first unit: receiving data for transm ssion,

c

generating a cyclic redundancy check (CRC) based upon said data; conbining
the CRCwith an identification of the second unit to generate a mask;

he-dat a burst | Hha dtoain S whEpm o ik oot SLeil it |1

retrieving Hmudeg'&ﬁ&& %ﬁﬁ‘tfdéﬁgﬂ of the second unit from nenory; and

conbining the retrieve ntification with said mask to generate said CRC,
and determ ning whether said CRCis valid. 12. In a wireless digital

conmuni cations systemi ch nessages a ran t fr ode Bto a
user equi pment ({JE) MF@MQ%QTH@%@P%P{?@?%H E’% Zﬁ%“ﬂﬁg\ﬁsﬁ %rrnil}l tiple
access (CDVR) m% gﬂélol ogy for transm ssion and reception of the nessages,

ri

t he nethod co ng the steps of: (a) at said node B, performng a cyclic
redundancy checkat@iiddirst 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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message; -16 11 Novenber 2005 WO 02/093296 PCT/ US02/ 14465 (b) overl aying
the cyclic redundancy check wwth a UE identity and transmttjng. the

nessage and the overlaid UE identity and cyclic redundjllli\{}?velﬁhﬁl%opg t he
UE; (c) said UE, receiving the nessage with the overlaid UE identity and

cyclic reqipghaasys check; (d) extracting the UE identi t}f'gfrhﬂﬁ‘i/ﬁlih‘% message

received at step (c); and (e) conparing the extracted identity with the

identity of the UE receiving.the nessa t st C),. e Th t hod of
claim12 further com$®h siWQﬂ%?gdthf’JEYéﬁrg‘g‘Eﬁf“ﬁé' cg‘??g(mhbas@d%eﬁt‘%arﬁgnd only
if, the compari o RUEEAA R Relthy £ eyt redii@mbRiReEo0f ¢l aim
12 bat her gﬁ%{ﬁ%@ﬁhg %%%%%&E?gﬁgg%rﬁg&the eﬂr%tssagc% ifr therg??s no match at
step (e). 1%eTWRe nethod of claim 12 wherein performng the cyclic

redundancy check at step (a)_further _includes, perform nmat hemat i cal
cal cul ation on the dd®a ofd ée%%%@%nﬁeﬁag%gﬁﬁﬂeﬂﬁldi%&lﬁm S Hunber t hat

uniquely id [ H]%, . 16. The nethod of claim 12 wherein the step
(a) furt her%g%)ﬁr?pﬂr@@%gs cg%%r m ng pol ynom al arithnmetic nodulo two addition

on at |east a portiorfdof déxnectingaksdnédentitydiinathamessaperekeivedat s G i s t he
cyclic redundancy check. 17. The nmethod of claim 12 wherein step (b)
further corr@ﬂiises conbining the cyclic redundancy check generated at step

(a) with the identity.,of :H& ' fyoidesiety irems UEL7 11
Novenber 2005 18. Thge)rret(%?g@ 0 gﬁgﬁéﬁ%‘?&%@? in step (b) further conprises
paddi ng out;e@ivfiﬁgedhan@ﬁsagé\ast@(b)denti ty with zeros to nmake the field of the
UE identity equal to a field of the CRC

13.  The method of claim 12 further comprising said UE extracting the
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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19. In a wireless digital comunications systemin which nessages are
transmtted froma network to a user equipnment (M wherein th em
utilizes code-division multiple access (COW) technoligéaw g’ﬁ%ﬁgnission
and reception of the nmessages, the nethod conprising the steps of (a) at
said network, performng a cyclic redundancy check on a nessage; (b)
overlaying the cyclic redundancy check with a UE identity and transmtting
t he nessage and the overlaid UE identity and cyclic redundancy check to
the UE, (c) said UE, receiving the nessage with the overlaid UE identity
and cyclic redursdangye gle@l of 3 (g)wieRNPaEd (1) fhifiver Qudibtises pedimglancy check
at the UE conmbined with the identification code of the UE'with the CRC and
over | ai d UBut iield of theddE identin veitli zerosde weke thedipld of the A identityipqpel al

comuni cat i on | oyi ng code-division nultiple access technol ogy
conprisingﬁﬁiﬁgﬁ&ghgqgﬁgpat | east one user equi pnent (LJE); (a) said
network including a cyclic redundancy check (CRC) generator performng a
CRC on a nessagf to_be transmitted to a given UE; (b), .neans for - overlaying
the CRC with ant% deft # twireless distiel qomaugicatipns sysigmdn wWiishpessgesiaie  nessage:;

{he i nt enatapRial g ifuicle JTRas ARy (PEALE EpRRElls 6" 7 1
PCT/ US02/ 1édizsditision Smiltiple atepde@DNE) taakhdleynfyr aansadssioneandfieceptiggei vi ng t he

transm ssiop. and coupling the received transm ssion to a CRC extractor; and
(e) said Cﬁhéﬂ%%?%ﬂlefnéﬁth@&omﬂﬁmﬁél%@ﬂoﬁi gher | ayer nessage when

(@  at said notwork, pecforming a cyclic 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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the received UE identity extracted fromthe received nessage conpares with
a locally provided UE identity of said intended UE 2}11\{The I§é@?§§n of
S

claim 20 further conprising said CRC extractor ignoring RETRE ge when

t he conparison of step (e) fails. 22. A wreless digital comrunications

syst em eni@pdgaghog 0de-di vision nmnultiple access technolgg)siiHakdddi Nng a
network and at | east one user equipnment (UE); the system conprising: (a)

said network performpng a cycli ndan check. on nessage ,to be
transmitted to a gi \%‘E UE?lg(H}mé‘?a‘{ Sﬂge‘f“a% gm&%ﬁﬁ’%ﬁﬁéﬁﬁé‘”g MSver I ayi ng
the CRC wi th,af; sioﬂ%fl& g&ry?lﬁ%gd% rBdeivel Srahlmib B AR E ExttRERI @ the nessage;
(c) said network 1 ncluding ans flor transmtting the nessage and overlaid
UE identity and CRC (ep t lasidiCRICEmttadorf&; ex{ratying saicthigher byemuesFagewba | udi ng
neans for receivij ng the transm s %Ion; andére‘} a data ext r.&lc or..for
extracting Ssrercied URgdenfiivesrirasied from Heyers Ve messags PRI WP AW £ r om t he
recei ved ne ?%qﬁ ] de@k !y provided UE identity of said

i nt ended UE.ﬁl%gggd e g{/s %fyngla%)d:‘h%?aiﬁm 22 further conprising said UE

processi ng the nessage when the conparison matches. 24. A wireless digital

communi cati ons system enpl oyi.ng, code-di vi Si Qn %1'}39 I pl e,_access .t echnol ogy
conprising a stéﬁi onlhgfrstgnof ﬁﬁz%ﬁgg‘?fé’%‘inp’éﬁ%ﬁ @%‘86 °?°r-l@§mﬁ Novenber

2005 said s j i i.ng.. 4. i digdancy check generator for

; s;af R ¢ B! ;
perform ng gh_%%eg 0!?:. E#@g&%ﬁﬁ%&%ﬂ%hbeg&(%n at least a portion of a nmessage
to be transmtted to a given UE; neans for overlaying the CRC with an

identity code of the UE .intended to receive the rmfsa%g; and.a transmtter
for transmitting2t heh reisdless<ligital commrnigatipng sysicr Aplayng,end %D the

| nt ended UEmuﬁfﬂ% access technology including 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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said intended UE including: a receiver for receiving the transm ssion from

the station; nmeans for extracting the UE identity fro [ecei
nmessages and conparing it with a locally stored UE iggﬁﬁ?)yff}n%%{r%sgtsans for

extracting said nessage only when there is a match between the extracted
UE identity and the stored UE identity. 25. The system of claim 24 wherein
said intended UE further includes neans for verifying the UE identity. 26.
A nethod for identifying one or nore user equi pnents (UEs) each having a
uni que identification U D anmong a plurality of UES conprising; receiving a
dat a packet; generating a cyclic redundancy check (CRC} based upon said
data packet; nodulo 2 adding said CRCto the UDto create a nask; and
appendi ng sai d nmask ﬁﬂggwgﬁPgdﬂgpgzpacket for transm ssion. -20

& 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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