WO 02/ 093296 PCT/ US02/ 14465 [0001] METHOD AND SYSTEM FOR | MPLI CI T USER
EQUI PVENT | DENTI FI CATI ON [0002] BACKGROUND [0003] The present invention
rel ates twothefoel d of wirel ess communications. One of e/ mpplidseati on of
the present invention is directed to a downlink signaling approach

enpl oyi ng ified cyclic ] I th data protection and
uni que/ gro&BB@ identificati i\ﬁgﬁlgg% EM FCHQ j i gn systens have
becorme an integral IiMPHpItToTe@@RsE Wﬁns
Bm;afgrgﬁt ur eé. As such, they h?ye becone increasingly relied upon not

( _ voi ce conmuni cat i BuRbso data communi cations. Voice
conmmuni cat ﬁ@ﬁé ]aye relatively | ow—gir&§ e, symmetrical in the upstream and
downst r eam[pegsiwi dt hThapeesafiteinperitinathbsdo e fidld ofmorahtss obmpamdsatidn

required. [0005] However, data communications can place severe buyrdens
upon a tel@oonfrihei &p@ilpﬁwns‘g/fsﬂlérﬁfesﬁafrﬂVEWF%WSﬁ“&CWrtQIae&”@E&e% i cation

na telms yite presse . i
htes. sccarohEnBIANRL B it o ok LR B LT T2

vary gr eatH}h%ﬁé?%{bﬁ?@@denﬁhgitggﬁrtz of bandwi dth to several negahertz.
Third, the anount of bandw dth in the upstream and downstream directions

can be drasfooo4] |y diWireesmebmnitoicating systems haive hecomerapriniggral ¢ igtoday’s

br owsi ng appl i cati_on, lLittle data i i i i
o 1o Vst RSSO BT iSAEE AR S SO E PPa BereePE

These factor.s,can i . i .
{6l scommuni ‘St SponBuRER SRGELf AR TRt M mnications s
t he | eadi ngygiceb@mmihicstiongeqe @latioaly(13%) ratd, ini2Adiyal simathe arpdires ppdr t s

data rates up to 2 Md/s in indoor/snall-cell-outdoor enyironments and up
to 3 84 kb/dowistieam edmidhs end eieagedictable ipgie amaennd gf bard widg reggirpd-

hi gh-rate packet data_and hi gh-rat i it-switgeh
satisfy fthe[o_logé re deHBRdS™f %P‘ap%@%@ﬁﬁlé%ijoglss‘ga\#mvpgagé;?se?%tee?%mfig&\gﬁﬁgé(# 19 or a
substanti al tei%anngjéﬁ%dttfagésgétémg BohiBllS  vARDAS tdlbdatrhinioheortgeihi. MkirstH gh

speed downlin ess (HSDPA)” woul d al | ow WCDVA t o support downl i nk
peak data r@itesommunications 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 downstream directions can be drastically different. For example, with a
typical Internet browsing application, very little data is sent in the upstream direction
while vast amounts of data are downloaded in the downstream direction. These
factors can place severe constraints upon a wireless telecommunication system.

[0006] The Wideband CDMA (WCDMA) standard, as the leading global third
generation (3G) (IMT-2000) standard, supports data rates up to 2 Mb/s in
indoor/small-cell-outdoor environments and up to 384 kb/switch wide-area coverage,
as well as support for both high-rate packet data and high-rate circuit-switched data.
However to satisfy the future demands for packet-data services, there is a need for a
substantial increase in this data rate, especially in the downlink. High speed downlink
packet access (HSDPA) would allow WCDMA to support downlink peak data rates
in the range of approximately 8-10 Mb0s for best-effort packet-data services. This
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in the range of approximately 8-10 MdGs for best-effort packet-data
services. This -1 WO 02/093296 PCT/US02/14465 rate is far beyond the
| M- 2000 weguivsxpent of 2 Md/s. It also enhances the packeCy/ubar/a6s
capability in ternms of |ower delay and inproved capacity. [0007] One

solution for supporti d [ [ ' j [
hannel s 1 dotedt HE peern L N0 i fiEhs iy Fols, f o QERhL AT pacided cat ed
extrenel y ifef Li-GhaRy itieAnobf IhRr BeRgwhdihpoived easaetth. channel s of ten remain

idle for 1long durations. [0008] An alternative to dedicated channels for
eacE UE i s [pbe7juse oOntlselutiogHor sympedtinthdate gonarumications i e aHacatipa of
packeting of data. In this nmethod, a pluralj o] hi gh eed dat h

are shar ed dsétcatssnclangels, i@ £3 B?erL@él?p“mHs Esfq?g{ﬁvgﬁ t%gsafeﬁuﬁ%rn? ghannel s
transm ssion,or I: A : [ dn@d i dat a
channel s. ﬁ%ﬁﬁfn}ebgﬁjfg’ﬁis&%ﬁugé rSang% norvg?délil}(]flg??édn&tqmﬁlse o?oﬁﬁ%{résﬁgaggﬁﬁﬁ [ 0009]

One such priggegaratiohs.assi gni ng a hi gh speed shared data channel when a

base station has data waiting for transmssion to a partjcular. UE is shown
in Figs. 140008C. Refaraliemptive te-dedicatad cl@ama@%?a&bégﬁ et tﬁ%é@at ed

physi cal channel is transmtted. t i qﬁ;}{nra

associ at ed %’89\5& F]?qgi%a%ﬁh%ne\t}\%ﬁdg@? pa‘?]ﬁeémgr?gradé%' ggr%]iurlgl? eﬂgﬁ%n e SﬂEfSOéCI-l- HS) .
Wen there ﬁigh @Beéaa&agabaﬁnﬂglsraf@%%& b&RGetPa phhtslityof URNN THIe UESGhastngt | on,
the UE enterS a standby node whereby it periodically "wakes up" to attenpt
to monitor ddis fessasimdsich comebptin BRPGsnamioally lassagn@oge: ofbs shamgf slatfer ni t s
the UE to save processing and battery resources. 1[100010 If data at the
base stat i othangelsedbis regHtstip amawshsmpsreiiigientise 9k theSREPUN™- speed Downl i nk

Shared Cha HS- D indj ] . ) i BoRRC at ed

DPCH. The ﬁfb%hgﬁ n- bit" Isgﬁ%g#?,%?ésq(lré#%‘g}giat%é?% ongﬁ%?dg#a%%%-l-m%s Cdsﬁoﬁn

in Fig. 1B.K&eki6530R @tawdithigfortrartatssie ta pagtichlHUEsHBowniin Bigs. DO; 01,

10 or 11. [00011] For the exanple shown in Fig 1A, the H isl:,é%lp&lgi whi ch
h

points to the. Refheiring tofamre), as hessniated dowglinkmedippied Phycalehanwe e

control channel identifi eﬁj ) ) .
is transmitted to each UE. The UE monitors associated downlink DPCH as well as

the shared control channels (SCCH-HS). When there is no data being transmitted to
the UE from the base station, the UE enters a standby mode whereby it periodically
“wakes up” to attempt to 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 transmission to the UE, a High
Speed Downlink Shared Channel (HS-DSCH) indicator (HI) is transmitted in the
associated DPCH. The HI has n-bit length, , which points to one of 2* SCCH-HSs
shown in Fig. 1B. For example a 2 bit HI can point to 4 SCCH-HSs, i.e., 00, 01,10 0r
11.

[00011] For the example shown in Fig. 1A, the HI is (1, 0) which points to the
third channel shown in Fig. 1B. When the UE accesses the control channel identified
by the HI, that particular SCCH-HS will direct the UE to the proper HS-DSCH, which
has been allocated to the UE 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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by the H, that particular SCCHHS will direct the UE to the proper

HS- DSCH, which has been allocated to the UE for reception of the data. As
shown i n Wog@2/04329 f or exanple, the UE tunes to HS-DSCH (@QTIjusbhaucsas
identified by SCCHHS (1, 0). -2 W 02/093296 PCT/US02/ 14465 The UE then

receives th i ntended, far, i.t. oyer.t D

.nﬁt edt t h?t fh?edagraﬂé%’rﬁeﬁgwsrtgﬁgg@é’ﬁtteﬁ#(%ﬁ?r tgtf% Vlléll?%l? %%Aj@g&%?so%;gﬁﬂg&gg)gg? ed to
illustrate L ORi i t

e Chanrhotet f hrarg@egﬁgl%@?éearl ?e??éééﬁiaﬂgn BERRSTHS1C ARdbddagreentddgoilaistrare and

T lightly fromactual inplenentation in HSDPA
standar ds. $hegesk2js dissighingdds-DECHs sod ifiechnfigutationfaad e of ehanpelgsmayiA- | C

provides an_efficient method for assigni n Ga h s f

transni ssi ohiffef slightly frozn gefaal %ﬁ@@nta%g%ﬂﬁrﬁsﬁﬁm c%Sgr Coﬁgngr Sm)(r)re
specific U e UEddentit I j ar 1 1ol i 1 ‘& él'
fromthe bg@QO at i or"n[‘hf3 @rﬁ?ﬁgy@éq Q%%%%?L%Tﬂ%%%%ﬂ%er teoDF;H v’g?éﬁcp?%]rl&ast%? o

met hods f or o BhehbMed fheasiEninl doaini@edati tieannbiaSer trdnatmisivnarfdiath Sitde.
Referring to Fig. 2A, the first nethod appends the UE ID onto the data for

transmi ssi opval;:kmw:ie mrigemdedi fononeworinaere: weaificy His, therldd idradihcdDe Bekiticplcre)
gener at or, ich oytputs. a . ,Ihe resultin a packet, which i

ul t:\l_mgjt el y Parpmaiehiqrsighaling W%g’f%ﬁe sa ?Q{Od%fzgﬁ%'i elod, an M b: t UIESI D and
an it ho i i : i Ay HEASE Gtvade

si gnal i ngc(%ogz%ﬁ t‘é‘”g“hg%r g%%re{zﬁgnﬁééﬁ%}%?lﬂﬂs Tt’clﬁFsﬁg\Argg?%]Lt ul ofm ?i gna?ﬁleg
bandwi dt h. §$2QGQkdébnAndtthe Ul Referriagtto Fég 1A, dhe fistt onathodhamiegds 8k @BFBhds t he

UE IDonto the data field for input into the tar.

gener at or oontpihedata Gmdransméssigio qq@nﬂqh@tiogg,s%@ »engggﬁﬁ;@@gﬂrﬁgfﬁ%
transm ssiop.jacl udes an.X-bi t f - ekt GRenfid @i t hough
this also a@%%ﬂi%eéﬁeﬁ%’i’ &'rkléﬁ ° %%?%E%(Befah%& {ﬂe @g\ﬁ aglé%theenhééhlg{]%%?g )
station andyhheniEd, ihdludds Mndesdaabtied sinMebit UEIBrandriniN-bé CR@ds $horwn uni que
UE identification. This nmethod al so causes increase conplexity of UE when a

group UEs n@eRigt 2Bbe\libegh ithis prhvidGooeg)atssigming of o tis CRAeingrthe bt

i nvention discloses several inplenen i on
: ofﬁgnalmngbaggwtlﬁ' ons for data related

ID, it 1s wasteful
[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 UE, 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 data related
downlink signaling. The embodiments disclose selectively tailoring the UE ID to
create a 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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downl i nk signaling. The enbodi ments disclose selectively tailoring the UE
IDto create a UE ID value, which is then nodulo 2 added to a data field
to creat ewe odav®s mask. This data mask may be further proeesasdasies he CRC
field. The CRCfieldis then transmtted with the data burst to provide

CRC-rel ated functions. ;An alternative,~3 WD . :

enbodi nent eﬂ?@l“ﬁ%‘éts‘ﬁ?ﬂ?ﬁeF éﬁ‘ﬁ&’?ﬁ%g& %egﬁrea?%{t‘gﬁéﬁ hﬁ%ﬁ?@gﬁ{ ]?T?@t i on
prior to GRg9 ON ThitN ifplidtY iigdhdes HBCUBIES wiken Wke | CR@I withoutt he CRC
wi t hout requil rgér%%f%%)gl ti ohalhﬁ%ver ead signaling. [00017] BRI EF DESCRI PTI ON
OF THE DRAWEHKKiDY afi0ni0he] ovierlgemd sighalifiz.r epresent a prior art nmethod for

assi gning shared data channels, where Fig. 1A illustrates the associ ated
downl i nk channel, Fig. 1B illustrates a plurality of control channels and

Fig. 1 Ci Iﬂgﬂém]at es a plgkﬁﬁ%ﬁmmg\p@p%@MW@L Fig. 1Dis a

bl ock di agr t he uni versa el ecommuni cation system network

ar chi t ect ur@oof §0020Fidsi AA-2A represeriira prionaitt micthod doagpigning sind idefacat i on
(UE ID) specific cyclic redundancy check (CRC) nethod. [000@1111 Fti@gé 2B
i || ust r at eschizhgels,velirseFig: &4 itiastrates thenssqoirsed dnvimgink chapmel g, 1&p fllgstegEes | p

| dont 11 cat# B Byt sea ) 1 PnuRRE R ALY PlyREReT oG P

00023] Fi g; i |1 ugt t : ' ( i ighat
tield ina SOOI 1 ol DB B e om0 i ho

present i nvgRtenPRetWwioklt hchitgctniedul o 2 addition of the UE IDwith the CRC to
create a nmask. &(5)002%]. Fig. 4B is a data hurst tran m“e(ijﬁb t he sfistem of
Fig. 4A incl00829h a Fazt2A fis a[pgionsH U$ehBSWPIER] @?ﬂtﬁ%@é@é] é?) RS a
second enbodi nent. of. t he .pr [ don including a CRC generator which
is initiali%% cagciwsl&awed%e‘??@?h) Lt

[00021] Fig. 2B illustrates the transmitted data burst including a data field, aUE

ID field and a CRC field.

[00022] Fig. 3A is a second prior art user equipment identification (UE ID)

specific cyclic redundancy check (CRC) method.

[00023] Fig. 3B illustrates the transmitted data burst including a data field and a
CRC field.

[00024] Fig. 4A is a first embodiment of the present invention utilizing modulo 2
addition of the UE ID with the CRC to create a mask.

[00025] Fig. 4B is a data burst transmitted by the system of Fig. 4A including a
data field and a mask field.

[00026] Fig. 5A is a second embodiment of the present invention including a
CRC generator which is initialized using the UE ID.

[00027] Fig. 5B is a data burst transmitted by the embodiment of Fig. 5A
including a data field and a CRC field.

[00028] Fig. 6A is a third embodiment of the present invention which modulo 2
adds the data field to 2 UE ID field padded with trailing zeros to create a mask.



[00027] Fig. 5B is a data burst transmtted by the enbodi nent of Fig. 5A
including a data field and a CRC field. [00028] Fig. 6Ais a third

enbodi nerwoab/ovdres present i nvention which nodulo 2 adds the/usat/as463 el d to
a UEIDfield padded with trailing zeros to create a mask. -4 WD 02/093296

PCT/ US02/ 1 [ 00029 i.g. .6B.is ,a fourth enhodi t

i nvention \iﬁsggr?]rmduf@]' gﬁ 1%3%@1@%&}%02@8p{egg%tﬁgénltﬁkﬁlgﬁldﬁ %(g@ggd with
| eadi ng zer idl QBRI WikiDlealiagizerdshie chtataa hidsist

transm ttecf(a%y}%h%%%%@c}?ﬁe@?ﬁ&@?g. 6,6‘il’:1anolea 6 Zi rncl uc(i:i ng a data field
and a CRC f[0e030] [ 00BR1pCHs the datafburst tmn§mitted by tixoehbediments of Hég. fAcandnt

i nvention which npdulo 2 _ adds theéigtﬁnfield toa UEIDTfield repeated and
padded a t rafhinslusing rdptp figld anda GRGfieldng bits. [00032] Fig. 7B is a sixth
enbodi ment e present, iy i j . held to
a UE ID fi e[ﬁg()érgpeat gig'gr‘%llsp%a e%ﬁgoq@gﬁg%@%b%%rﬁg‘%%q? ﬂg}}ﬁ?@ggi&% 2bi ts.

[00033] Fi gadddhd &ath TRIdY @ UBIIS tfield fspeied bad paydddne trantmeld WIS imtheFi g.  7A
and 7B including a data field and a CRC field. [00034] Fig. 8 is a
t abul at i on tofiligg bitsl , subset, subsubset and unique IDs. [00035] Fig. 9 is

or esont | miOR0Ian. [ Bisbabs peeAr eabo BaGuRy iy PG R T B R b 2
EMBODI MENT (315 thO@A3 Held i RIES 86 Held rdpeibd ah8 $a8aRPA Liiapdisd YEBINes &id bed

bel ow with Teterence to the draw ng e?’lrgures wherein Iike nuneral s
represent |lekdingbftsents throughout. [00038] Referring to Fig. 1D, a

Uni versal Mobil e Tel econmuni cati ons System (UMIS) pet.work chitecture
used by t hel0pP23ent Fm@ﬁtlﬁﬁw@%‘mﬁﬂé&mém&ﬁdé’yg?% ?ém“(eéﬁ)&%égjl’éﬂ@
Terrestri al di. 0,.Access [} Kk , and a User Equi pnent (UE). The
two general’ H}C&%%g?a%@l&@\ﬁﬁaﬁéﬁﬁ?ﬁace, bet ween the UTRAN and t he

ﬁgr eTRet wor figo098] Wel IFi@s ik heakastich 6Md16b4 kS sédisubaabaee aind thiquelBAN and t he
. e

[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 interconnection 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 multiple
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UTRAN consi sts of several Radi o Network Subsystens (RNS). They can be
i nterconnected by the lur interface. This interconnection allows core
net wor k wodependent procedures between different RNSs. TreTRN&/1463 urt her
divided into the Radio Network Controller (RNC) and several base stations

(Node-B). The Node-Bs .. are connect.ed t ! fare. One
Node- B can °§§$=\?€gﬁ§ﬂ°é°%lrysﬁﬂ‘fetgia gaf@%z%%%é#ggggﬁgﬁ}ggﬁ cells, and
typi cal |y SEHVESD SndleWndhé talidhiddaRe. FheddTRObes URpaiicsctairk afcbiesmae  and
TDD node on the radio interface. For both nodes, the sane network

ar chi t ect ursad taashridyerosals are asak dDsly dhephysisdl lager apditheaip iyjeifecs Ut aifer and
the air interface Uu are specified separately. [00039] Referring to Fig.
4A, one enispecifisdsensratelye present invention is showm. |In this enbodinent,

the system tili - m.Ss RimRahtist isshefgrred to
as "data") [WQ%T% he §§fe§} 1??@@&%%?@@&1&%@?@?3&%%4 (V\/nilchlsrslas been
initializedy giZ 8fBddinidie, theSystbinOGRTiAek dire ddte fGREardsneikclon (eereinafiert from
the CRC generator 104, the

U IDfromtheUEIDfieIdéL%)E, a dulo 2
adder 110 aefereedrimsk “dd4ta?) from thehdatn dielsel Rop &R G Beertar { W]é’ﬁ]égg?’ and
all of the enbodi pents descri hed i naft i each
fieldis ndflgﬁ‘?lé (97 Pe tpei TS tl’é%cgﬁeﬁf g’i? egRCI%%\FAC}eW%@% pglfl:?g??? nunber
of bits is gxenplan grIStoRULehotilo 1 dddet 11Hendu wasknt
i nventi on. %?%'U A‘B?%h@%g%thgﬁo%%g%%gi)ges t he dgtaofi el d 102 and jnputs
the data frpm. tthfoulddeamotédthdt ih@Ris embodinteat SRGlhefthe ambpdipgents dusert
generator 104 generates the CRC field ,]]36 and ogtgu%ls ftﬁﬁ CRC fronf t he CRC
field 106 tlereinpfters the mppbers bitof eagufield 15 nalgdepoye Be 2 FEPRSm t he
UE ID field,108 is_output.to t.h ' gefo 110.
The CRC anCdiHPJEeY%’ theesreRiis uq?g%}qtggggﬁérﬁ@%yc%%agthgﬁg@n@ keo‘i(%iq.ﬁ’q[ 000041]

Preferably,ithe @Ellyg@r[ti@{,eﬂﬁiohs of the UEID field 108 (Mbits) is the sane
as the nunber o]fl its of the CRC field 106 %iN bits). If MeEN, . then the UE ID

may be di r efO0¢0 D dulTheBysicnddOtreceives tBRttaickiidRrndinmyty thegdata fromdier | i ¢
Mand 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 bits) 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. If M<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. If M>N, then
the least significant M-N bits are truncated from the UE ID . 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.



N are not equal, then an interimstep is necessary to nmake them equal. If

M<N, then the UE ID is padded with either |eading zeros or trailing zeros
to be equab o2nodzength to the CRC. This "padded UE | D' i sPRTusdui46® added
to the CRC 106. If M+N, then the least significant MN bits are truncated

from the UgghPn TerLruncelopl sl Pedhng ERERARANbRIE AUdES ent e ORC -

[ 00042] Ref at ed 1's appended to

the data gl LPaid aﬁbédﬁ@ﬁmwygemzo@um&&heaaa%rﬁwddmumga
[00043] Referring to Fig. 5A a second enbodi ment of the present invention

:j Zt asPIO\é\Td (gma(zjtgbnaagcﬁﬁd; thre BE, It fremgyes UEAD X} 898 and dlae ﬁeﬁ@tlﬂ&@q Bl t he
a

and the regii2t iThg sgstery nrg‘r’eai%gfrfhe %ﬁt@ f@@ﬁ%@%ﬁg&tﬁ@?&‘* atyﬁﬂh]%c? %ﬁg]gl g?ﬁ

202 and outpyl 5,4 g, (R Jhamdiae, | 8k EREYRnble: 10P1CHRe aaRErpoa 204.

The CRC ge e same type of denerator as the CRC generator

104 from Fi gnethfor 88 MEEOR Cideatratdrd 0CRGnyEige4 Al owce@Ghat the CREI gdnatatoredwi t h
the UE ID fromthe UE ID field 208, This initializatiaon.is ill. str ted by
the dotted isimtalizgdmith the NE T3 mm%ﬂﬁm‘vw% Tﬁléé%m fzaélRPFSll afl e art,

3\,1' ﬂ?Ct hgen : a%lgr thgg%gllﬁ?g %c\#slla ﬁ%oﬁ Aﬁ(l:lggefépsqlﬂ I%tﬂ@é’}t tal’@R@ase
general of  SéhefiifielalfiRatly Afa1has efall 1960 o hes uase dahand cm gdmermt a

field 202 & alization of the CRC generator 204 with UE ID. No
nmodul o 2 adti4 showni is Figoh r Rckordingly, ﬁneé]‘:&&gemtor 204 aonapterrRE MBS  t he

nmb
5 the oi zeunsm theinpaRtsig MY e SRl 203 sgus i eHe PR OHE CRiseuBedd ST
the size of %(L th%{%ﬁ)(%%&ﬁﬂo %%ghl‘ﬁ%ﬁ id %ﬁpﬁ%c?ﬁ SiZ&ndikst. CRC gener at or

204, then t be padded wth eading zeros or trailing

zeros to beqoogmm]al i 'Préi%%‘l}h thonihbersifasts of tidETRGrgmrthe AIHID ﬂelrti 20&1. s
"padded UE 1D' may then be used to initialize the CRC generatar .
Al t er nat i ve(M, bitshas vizd samé as tthe sige afhe ﬁ%@cﬁ%%“%&% a%g%%lﬂ thig 1 1? HP‘i ialize

e S 957tk 3 e S0SRPBE R AR5 W B B0 voul
204, then the UE 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 UE ID (M bits) is greater than the
size of the CRC generator 204, then the least significant bits are truncated from the UE
ID in order to fit the UE ID to CRC generator 204. The truncated UE ID is then used
to initialize the CRC generator 204.

[00045] Referring to Fig. 5B, the CRC field 212 that is generated is appended to
the data field 202 for transmission.

[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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size of the CRC generator 204, then the least significant bits are
truncated fromthe TIE IDin order to fit the UE ID to CRC generator 204
The truncadedotied D is then used to initialize the CRC genenabni44O4. '
[ 00045] Referring to Fig. 5B, the CRC field 212 that is generated is

appended taq dat ield 202 fqr transnm,ssk 1

glnbngfj: rsrfnt [8@6‘Eﬁe prgéﬁﬁﬁgzg Fﬂ/g}ﬁ' 0 aﬁFaieﬁbﬁghﬁ%%ﬁ%ﬁée [{]fB%BI?tgglgir%? s a
ic. . : . g .

i shssenbl 3By B R B e et Lo or Lhe

recei ver, ake UBSIDHro@cthoYRID SeldG0BAca BRGNS abites 366 andha mesk 8F L.awr¢Rand t he

first enbodi . -7 WO ' i
eﬁ; 53_ it ?Qg'egggéms@émlda?ezr’pﬁiéég?&&%élﬁ%ﬁ%ﬁ%%%@ S Sihcipfad e o
enbodi nent , e .syste il d : i

UE ID fr om%@é’nééyﬁ"ﬁs ﬁegﬁ%ga %‘%@ﬁ?@%@@gﬁgg %ﬁgggﬁplﬁ 10 og%e%g&ﬂnlggg a%?% at ?:gc
generator 304 and U FRMWUETDHGREEA & chtpito thErecandsinput 86 medwdZes t he

data field 302 and inputs the data fromthe data field 3 i ntQg i rst
i nput of t heldeaill). oAccadingly, theiiata frem thydatolieldp2gnd tey Wg[ﬁdtlr%md@%aljﬁas

dat o 1 rom CheBLSH P doshis 2agted(B ety B ATl IOtk 3P Rathdnich o o
modul o 2 adgled-d® (Gl &A0E 394 Wil hbrardeCRESKIdSLal o input into  (he ORC

gener at or _ generates a field 312. [00048] In this enbodi nent,
the nurmber @hobgls ofntHicedbodiBehi, dedndfBAof bitsnftls) UEADSld20dMEMdHAE as

th nb f bi i i i

933233?):%&1511 %ﬁagfmx w2 thesumlaes o e, (% b e i Bo 0 ey BSbeR 1
ie nma e.directl ul o i

505 Powenatomt hé e % BREoh oA AR erb Rl R iR AL EBEAD 2 oy

to make themyqefigal mahfbMiirsotlydssdilbanadiedttoahe dat froi the dasa fieldd¥i® wi t h
either X-Mtrailing zéros such that the value fromthe UE ID fjeld 308A is

ieﬂug! gi n6ke}1§w¥e\éée?iﬁm§rd i;@ﬂ egilutabﬂlen mgingsﬁr@aféﬁeﬁnwssaw %ma e the® shown
' equal. If M is less than f, t%%n theOU']E% is %taglldedf \;VRH]e}tﬁeer ﬁ%eﬁafil'ifé 592

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] Due to the length X of the data field 302, it is not expected that M will
be greater than X. However, if this were to occur, then the least significant M-X bits
are truncated 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] Referring 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 from the UE ID field 308B is generated. In this
embodiment, the UE ID 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
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[00049] Due to the length X of the data field 302, it is not expected that
Mw |l be greater than X However, if this were to occur, then the |east
significawnpobiod2béts are truncated fromthe value in UE PDTfuset/t4808A. The
truncated UE IDis then nodulo 2 added to the data fromthe data field

nvent i on 1202 SiRnld e &hd B los Y e SIRH B COmBARRESY |

exact same IBRE ﬁn@ﬁﬁi%ihg_zefd@i(ﬁ& BBRATnEatr t5heMe theURE I thé Aamd hengtindsy
difference ITn this enbodinent is the nethod in which the value fromthe UE

lXDIVH gagi ﬁ&B?giragg‘ngc{tngat ﬁd{ LR t[\Ji sI e][rbodi ment, the UE ID is padded with
X- : 1a e . I.D field, 30 i
in length 19[@0951@ dat Referapg tadse. &I:ri ‘ge@g@(fbeﬁgéyl 1 Fehe te?datgég'hghv\eﬁq?ﬁl

Fig. 6B, is_then,modyl . f h : :
b0 005506 reieadl £ 48 i Sibolinod Shefhm FATCAN AL ﬁéﬁgfﬂi trllrggﬁrs\é\;?

al ternati vedon£R8M Hose tite §RIdh RN ontief fourthaenbodiaredt shawhiingFigepBs i{ not
shown) in order to make the UE ID the sane length as .the dat ?J

[00351] SORgfapplef nﬁgi mghﬁéqa figld, 32Her oREnTissiY P@EQI@“P@% q e@@ﬁ%ﬁ’ﬁ‘?% ]Iﬁfdom t he
system of t third enbodi nent, sho i i€l > or the CRC 314 that is
genergt gdtfﬂ?gﬁtl @%’Q&%ﬁ{gﬁgaB?eI}dﬁéopﬁgl}Pf’ﬁaé‘r%%%?’%m shown in Fig. 6B, is
appended to at a fdrgh#lo30%i5 0T AL & FIHE:566RMen\6E Hedhrogny inveintibets t ype
of CRC fi e|ﬂ§’t° g%g 314 rraygbe u%ed and appended onto teﬁbe data field 30%!O

i[ 0005ﬁ] Ref jﬁm{rﬂh gnttnisghgmodﬁﬁentathé isfdtém d00 atiliresthe datatfrom freedpiniicldiPent i on
s shown. In is enbodinent, th t 0 Ll
Gata 116l BOAE Heowne D H)Aelha0t 4 Both 4 addm 410, Anahro 12 Chker 410

a mask 411, a CRC ney - |t i
syst em 400 g"é‘c?é{i‘t%%&fﬂ@ tgél e%‘uﬁ?lél(g{@%@%al?gs@gtsxét}gmgﬁg r%ﬂdgﬁgg?%graﬁtatﬁhgé@dat a

field 302 i B§Dai faphlkhd MaTronf the HetafilLl02 iRicedifiet inpddef tharedule 2 @ider om UE
ID field 408A is output to the second input to the nodulo 2 _adder 410. The
data from t he0.dBieUEIB flomUZE EnfelddSAES puput iorthe proopmnyt £q e grod are

nodul o 2 added to creat Ce .
ded LQoC A S 2 arask At adliCadPek SiUETD ABY nk VP ORI FRC

408A are modulo 2 added to create a mask 411. The mask 411 is input into the CRC

generator 404, which generates the CRC field 412.

[00053] In this embodiment, the number of bits of the UE ID field 408A (M bits)
must be the same as the number of bits of the data field 402 in order to perform the
modulo 2 addition. Ifthe M is’equal to X, then the UE ID from the UE ID field 408A
may be directly modulo 2 added to the data from the data field 402. Due to the length
of the data field 302, it is not expected that M will be greater than X. However, if this
were to occur, then the least significant bits are truncated from the UE ID field 408 A
until the length of the UE ID field is equal to X. The truncated UE ID is then modulo
2 added to the value from the data field 402.

[00054] If the length of the UE ID is shorter than the data field 402, then a
“composite UE ID” is created such that the value from the UE ID field 408A is equal
to X. The composite UE ID is created by repeating the UE ID as many times as it will
fit within an X-bit field, then filling in the remaining trailing bits with a truncated UE
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generator 404, which generates the CRC field 412. [00053] In this

enbodi nent, the nunber of bits of the UEID field 408A (Mbits) nust be

t he sane we oehes2zounber of bits of the data field 402 i n owrderusooiqaes f orm
the nodulo 2 addition. If the Mis equal to X, then the UE ID fromthe UE

ID field 408A be direct| d-t0-th t
el d 402 TBadtiptrnereriat it RN Aol QAT FIE 40 iRl AP UED £2. 2
that Mwil lt?&f"m%ﬁ t£514d230 B 49 WeULhe dafa fidliiZ0200er € to occur, then the

| east significant bits are truncated fromthe UE ID field 408A wuntil the

| ength of 1[04 | D Riefdreing so EigidlB, tacsisth chhfmdimentcef thd purenDIVENtigiEi# modul o
2 added to the value fromthe data %&_el d 402. £0085€%ﬁ’|ﬁf t he Ieﬂ?%.l%t of the
UE IDis shbewar TheaysterndOhaf this praperimept opegaips 1p the FRgnEr B i s

o, b IS 4R g ihiann ik T

composi te Y repeat I as many tines as it wll

fit wthin XnOiE THekidld 408BN Ailthbisg thecdigosite Ml MDNgeatedin iegsabiet s wi t h
a truncated UE -9 WD 02/093296 PCT/US02/ 14465 ID. This i s%{ﬁpresent ed in
the UE | D frnerbr 488 Fig. FAg. theArummatedcgRpd: peeionms| added astlpaing Sty & 2

added to the data fromt{he data fi 402, 055 f.erring i 7B, a
Sixth enbochHRSREd rthe failgedasin th%@ﬁ‘ﬂ ﬁﬁdi@%gs%ﬁ%rﬁ% Z‘§'stlttas(rii)l1°§1(5§1’oeof this
enbodi ment i D "Ba} Helddelat domida Jreeddishawn i n
Fig. 7A Thﬁe)oq%[nﬁl;agﬁllef eicg%ge inthis e o%f? ment eias tn%e val ue fr%nthe UE
ID field 408Blindituheaied bithén oniepasitake tis UP IEY thatsetheilength@s dmdata fighther as

in Fig. 7A, the truncated UE ID portion is added as |eading bits, as
opposed to 40¢% trailing bits in the UE ID field 408A shown in Fig. 7A It

shoul d be t ha he. t r upcated " [Ealo j :
conbi nat i onfbgbgg]eadi hﬁetfgﬁlag 9 F%' ?ﬁh%‘%%‘?@%@ﬂ%ﬁ%&s %ﬁé Edrt er&gglﬁrreglz}ée the UE
I D the sameg).engibn 88 Hd e aidolin®nd shdPR in FROGEGbr Bef €RCI fixdd #d4 Bz is 7C,

the CRC fi eT}Jg 412 that is generated fromeither the system 400 of the
fifth enbodienerdtedfromthe syskiny 407 of thosixtthemigrGnentshawn inFigh 48, 15 appegdetbr at ed

fromthe s yt%tt}elén d;ltg :’}"ie?c{ 462h§>r St‘riaﬁstnhlisseigg.o écr(g?gﬁlgf t]gi er ityrllae%if %R(z Eeldi A 2°RPE nded
may be used and appended onto the data field 402.
[00057] It should be noted that all of the above-described embodiments can be
used to support multiple identities (IDs). A UE may be required to process messages
addressed at several levels: 1)the UE’s unique ID, 2) an ID corresponding to a 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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to the data field 402 for transm ssion. Accordingly, either type of CRC
field 412, 414 may be used and appended onto the data field 402. [00057]
It shoul cwbena2ed that all of the above-described enbodi memtsorasache used
to support nultiple identities (IDs). A UE naybe required to process

d d at T evels: he. LB S L) |0
e e T

subset ; or 239685t Lt OBAL ehbbdinfats. eapROaiget, thell'E ptiicasdentitehe
system For&%%gbrrp ag,%gas sheovvn in Ie:i g. 8 UE ID 12 has been _highlighted to

i ndi cat e t hagsshfe md gerrbdtes the experted ER4R withoot thedD-brsed imgdifieatiogs {1y ent
| evel s: 1) the UE-specific ID (#12);. 2) sub | D; t | D; and
4) gl obal ~ 1'DE nrecespeLihen é’ll%dé‘l%% aﬁ‘éﬁé‘%F %%s&ve‘iftﬁi‘sf’i%ﬁée &%‘ﬁé“eﬁg@ﬁ@i fﬁ‘ceat i ons

A-E, may also. be created s : ' LD sm¥&ehed
i ncl uded. ﬁ&?“léa%gﬁﬁﬁ’é‘?lsgﬁ*c?u%&gnﬁ%@#Pii‘g%%iaﬁg’ltelalrf thgﬁtl}JlEs dentified next
to group B yyvehifwepdenble stibes, shed thd UE digcardsrthe 22namsidd. Addi ti onal |y,

any group or subgroup maybe created by specifically iden "%yi i.ndi vi dual
UEs as desifi08d85%) a Uiseccorddi@e\wotlo theQuesent pveniors(isie éﬁ G@ngfa*ﬁo

t thi i t, t t 1.tt i bed
Sbove vith Eaeh bhe NesaerRna Ok h RS COR IS ARactig 20 DN
TEssage: andygeperaliapChieGkRESI At (ERmiNid S IYCH| D1 basEROTibiecat | on.

(0] a

The UE procesSor then no dds the received CRC to,the calcul ated
CRC. The r gsittd] aiforutigiltransnittoé ohrSECHIHS cahd Bsuminie b0 c dlserccapignehe of

the | Ds described above. |If the |IDis_none ofhft@hese, .thenﬁi?ge UE, &l scards
t he transni pobability oo GH djts b a’éé@’é‘ﬁ!@ﬁé@%ﬁﬂ?m IRPRIS IhICCPTRALRT VIR Mg ng
the CRC code of the .length h I i e

[ dent 111 e Bepe i asFontRabere Ao PR S Sfoplop e BB, oL ORAS
transm tteda%p%égggg-ﬁongwgﬁ- bit CRC to protect control information

transmtted on® SCCH HS, and assumi ng 10-3 fal se acceptance r obabi ISty for
H bits by an unintended Bg=P43lePabdiRents in accordance whdHaHHH1

present | nvent: o et el ablare Soserl bed ik otsig. bAbBIRPaRk iy o

the fal se

acceptance of HI; P,H is the probability of a false acceptance of SCCH-HS; and Pgp 1s
the probability of a successful detection of HS-DSCH (Psp).

[00060] Using the above identified values for the present example with Equation
(1):

[00061] P, =107x2"% x2% = 9.1x10%

[00062] The reliability computation indicates that for the same length CRC, the
probability of a user passing erroneous data up to a higher layer, will be extremely
low.

[00063] Referring to Fig. 9, the flow diagram illustrates a method for processing
downlink messages between a node B and a UE in accordance with the present
invention. This method provides a general overview and should not be interpreted as a
comprehensive description of all of the detailed medium access control (MAC) layer
and physical layer signaling required for processing a message, (i.e., a data packet).

The node B first generates a downlink control message in the MAC layer (step 1) and
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Pfa = PfaH x PfaH X PSD Equation(1l) where Pfa is the probability of a
fal se acceptance; PfaH is the probability of a false acceptance of H;
PfaH is tWweopnahabi | ity of a fal se acceptance of SCCH HS; pamasP8D46s t he
probability of a successful detection of HS-DSCH (PsD). [00060] Using the

above |dent s for the | [ 00061]
Pfa =10-3 >$ 'ﬁﬁmﬁss@ g angl @5%@0@§g}qbﬁ%m&fgagl =)| ?gle b lﬁ%latl on

i ndi cat es tgf&ggﬂéraﬁep&es(ﬁ@@ aﬁ@ﬂ@lﬁsm@%r fore bt d thhtlm‘messlag@(rstepasm ng
erroneous a“up to a higher layer, wll be extrerrewéﬁll ow. _[ 00063

Ref erring t3)akhdatadursth®hé nessagde mgharforaﬂstm@@drﬁ@@éhen tathe BE (steBéessi ng
downl i nk bet d it t
ovent on.#h i esireliapPoti<dat TR Gerae R ot Hehr LA LrmirG th%%r
| nterpreted as m&@p@%h%ﬂ%}’ %a%ﬁ?ﬁoh%ﬂd?@t&%e MACq{lyetr (Resi6)whicE ehetedi um

access cont$5i° ayer signaling required for

processing ﬁﬂwg&segﬁhe%essatge({%p7}packet) The node B first generates a
downl i nk control nmessage in the MAC

ayer (step 1) a(]ﬁ]di 2/ 093296
PCT/ US02/ 14066641t henIif showkt b noted thatsserys inFag. t%glCUE{]eF B0 tFPélagﬁ’%P al
| tep 2). Th t UE I D
for 1 of war cheftyesa e AbRCHBor oS MR35t Pl Solibis Bl BRI iGSARE U5
then trans r%@t ﬁ».gléa{eg%% m%%rtgnﬁ i Qaﬁ&eﬂéﬁve(ver qQRis4} an optiohhlestehy i ¢ad

| ayer, the re checked to détermne if theg are correct
(step 5). |ﬁreﬁdi’redtehﬂ)oﬂ&ﬁer&gmlysalﬁcbmmagmdwﬂ]doetfhma\mciﬂ fragnethe pBYsigsl Byeiphi ch

then further processes the nessage step 7) ted
t hat step 6toithe M@C loygrn A erqedingly; tPir‘?fﬁ’aFd §{"g J%etﬁ"ﬁig%et ’%& 1gl(sjl cal

| ayer and the MA whi C a t
e’ CRO UE AT Tty oot R TRb g B BRNAT (RIREUR Q?éfzh@ﬂ" e

preferred eghodhifRAt, thlditional CROZBESB%&d\MénhhﬁQwﬂbbmﬁereﬂrabmgtm&
physical layer to the MAC |ayer. Accordingly, in the preferred enbodi nent,

t he MAC | aythe massdge as an additional confirmation.
[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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assune that any nessage that is forwarded to the MACis valid. In the
alternative enbodinent, the additional CRCUE ID valid signaling wll be

f orwar dedweloengg2sé t h  t he nmessage as an additi onal confi r matiusn2/14460065]
The present invention has the advantage of elimnating separate processing
steps for the UE ID and the CRC. Wen kﬁgﬂipg fields are conbi ned as

her ei nbef ore descri bed, the UE will not er process any nessage until
both the | : ID (or other type of ID shown in Fig. 8) are
correct. [ggggéﬁgﬁwgﬁgﬂfhe present invention has been described in terns of
the preferred gmbodiAmenstemotitne iranamitting omsqonmhinginatione buirsthiient He fHefope of
the invention, as outlined in the clains _belowwl| be apparent to those
SKi | ed in comsameatingmniie o0uS SUBmBRFALRS SRTAAS SYSTen APRB SWkar i s
claimed is: 1. A systemfor transmtting a comunication burst froma first
communi cati ng uﬁFF¥§3“§k§ fghgé%ﬁllhﬁﬁcating unit; the system conpri sing:

at said first communiCcailiddediiidancyd clackl (GR Cr demstaoe Yor heelvifCRap geher at or
for receiving data and” generating a CRC, a first conbiner for conbining
sai'd CRC with argenemtinghi(@Ej on of the second communicating unit to

generate a mask; and g transmtter for.transm-tsfdng,the g | ISing
said mask and said @atige %ftf%gﬁ?ﬁgwmhcagﬂd%ﬁ%%@g%yﬁm)ry

for storing the J et i eibathOfnil REesERAERARTEA Caling  Unit; a
receiver for recerving sard co ni ca‘%i on burst including said mask and

said data; a second gardismetterffor tramsmittinigrite baist compkising tshidsmpsk andaei

-

<

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:
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identification to recover the CRC, and neans for determ ning whether said
recovered CRC is valid. 2. The systemof claiml1l, wherein said first and
second cowbipesrd@re nodul o-2 adders. 3. A system for tr@aImasvr/i4ag a

comuni cation burst froma first conmunicating unit to at |east a second

communi cating unit; the secopd . co nj caty g _uni ' - j wi th an
i dentification numbef;*¥f ‘ér%“{}]‘?fl@?ﬁy r@@ggengfétgg?ﬁn%cggﬁl %gggn[’?n?%flcati ng
unit: -13 WO 02/ S02/ 14465 a cyclic redundancy check (CROC)
generator for r g@%\%l‘gﬁ%gﬁg and generating a CRC, a conbiner for

conbi ni ng sai d CRC whhmbher fatenmifiningtskidiCRG g theddenjidivetion aumberiok; and
a transmtter for transmtting a conmunication burst conprising said mnask
and sai d data; éﬁ@efateaslélﬁﬁéﬁgond conmmuni cating unit: a nmenory for storing
said identification nunber: I o) IRVA j ' ion
bur st i ncluding sai daredpmitied SEGEoTling ¥ obiif hitafibh bl SATHM %S’@‘?ai d
mask with said shokeddisd@niakd;agati on nunber to recover the CRC' neans for
det erm ni ng whether said recovered CRC is valid. 4. The systemof claim3,
further includi mysad steadtcommimieatinggmitiini cation unit, whereby said third
conmmuni cation unit is also soci.at ed if'i\ti[ijd identification nunber. 5.

ith.s
The system of cl ai m 8MSERWHET SIPHRE ﬁﬂfl\é\%enﬁlﬁﬁ PRV sf  communi cati on

units, wherein only 3. pQrdirGno0fivaR sdiddofufhhibitic Ut HHMAHEER!salmatki LS i s
associated with said

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 at least a third communication unit,

whereby said third communication unit is also associated with said identification

number.

5. The system of claim 3, further including a plurality of communication units,
wherein only a portion of said plurality of communication units 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 unit
being associated with an identified number; the system comprising:

at said first communicating umnit:

a cyclic redundancy check (CRC) generator for receiving data and

generating a CRC, the CRC generator being initialized with said identification

number; and
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identification nunber. 6. A systemfor transmtting a comruni cation burst
froma first comunicating unit to a second conmunicating unit; said
second cowouwpiog®bé ng unit being associated with an identipCragonruaber; the
system conprising: at said first comunicating unit: a cyclic redundancy
check (CRC) generator for receiving data and ener.atin %5§- CRC
generator being ini t?é‘iapi‘%‘ﬁt%ﬁ?w@%ﬁﬂ g qPRELCAP b]ﬁlgﬁg%r, samn%rg%ﬂ VO
02/ 093296 PCT/U%}@«’: 4 T smtter for transmtting a conmuni cation
burst conpri sing sa%ﬁ @gﬁgaéh said data; and at said second conmuni cati ng
unit: a receivemnt fnd sé@adicsimmguiedtthgamimuni cat i on burst including said CRC
and said data; and neans for determ ni ng mhether,sq%g teﬁpgered. Cis
valid. 7. The syst enpa&gceiVesifon t5cery pesAkconpRyRiget Hiinelafng saids

comuni cating units, erei,n only a portion of said plurality of

communi cat i ng uﬁ?gga@§ﬂﬂ§fﬂgiated with said identification number. 8. A
system for transm tt \RendfdrATBmiGRS whether E6d rddovsled CRC 44 valbrmuni cat i ng
unit to a second comrunicating unit; the second unit being associated wth
an identification; the systemconprising: at said first conmunicating unit:

a conbiner for receiving data _and c i.ni ng.the data wth an I
i dentification fiel dTihﬁ%VSJE‘Pr?é CM E@é@ﬁiﬁ‘i%&f‘gGr?ﬁlﬂrgﬁqé'e%e%'%unéc%&; a
cyclic redupdanen L6k Fiiofl S hillyMirali6 off @EEhNADArd i kssdBilted

generating _ and a nsmtter for transmtting a comunication burst
conpri si ng wah daid @RatERdtiGahdméat a; and

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

at 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:

a receiver 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 second comuni cating unit: a receiver for receiving said

communi cation burst including said CRC and said data; and neans for

det er m niwg oalog2ber said recovered CRC is valid. 9. The systwarsomi4463 ai m 8,
wherein said data conprises a data bl ock and wherein said identification

field includes.b .said identifi 0N . - I 5
02/ 003206 pesiiRoR P e HERbIsRED BF A Gl e Beme i cfBlet
i dentificat ppmefdatl Blobis, the same as the length of the data block. 10. The

systemof claim9, wherein at |least a portion of said additional bits
includes said identification. 11. A nethod for transmtting a data burst

froma first unit to second unit c rising:, at said.first..unitsi.
receiving data fH tr '%eg}%#Elalﬁb%&c}%??’ﬂ&!‘g’gwaofﬁoq8%%3#&@0%lggcf( ( CRO)
based upon %%ihgdeg%i%;i oftRliging the CRC with an identification of the
second unit 1o generafle a nmask; appending the mask onto the data to forma
data burst; and transmtting the data burst; and at said second unit:
receiving said data burst; retrieving the identification of the second unit
from menory; andll.cordinther fondranamitines e datp SuFK fioMeatTsHHMT HSSIPG sk to
generate said CRC, -and determ ning whether said CRCis valid. 12. In a
wirel ess di PPEPS®8mruni cations systemin which nessages are transnitted
froma node B to,a,upBfst G prent (-E) wherein the systemutilizes code-

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 digital communications system in which messages are
transmitted from anode B to a user equipment (UE) wherein the system utilizes code-
division multiflé 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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division multiple access (CDVA) technol ogy for transm ssion and reception
of the nessages, the nethod conprising the steps of: (a) at said node B,
per f or m ngoazoyxbé c redundancy check on a nessage; -16 WBCOA/SODBRES
PCT/ US02/ 14465 (b) overlaying the cyclic redundancy check with a UE

identity and transm g@inggggﬁﬁgﬁ% ?e%?rg?@ﬁe%ﬁﬁ%&%%&Qiﬁ{%tﬂq@éﬂtwaﬁ@d

cyclic redundancy ch t receiving the nessage with

the overl ai g4 itictenhk hes@d an@ it dverlhdUBdaa ity aftsiltic fedjimdaticy alodckitg t he
UE identity fromthe nmessage received at step (c); and (e) conparing the
extracted itherdfEfy with the identity of the UE receiving the nessage at

step (c). 13. The net hod of, iml1l2 further co I,SI Ng .s.al E ¢ cting
the message if, and Ghly Sﬁlﬁ%ﬁﬁ@?}?ﬁﬁgﬂrgwaﬁ%hﬁo gslalgg‘%@g?tz%ta{ignat ch.
14. The met hod. of I urther conprising said LIE ignhoring the
nmessage if Fgcglfge?@c%g%%é}&’ at step (e). 15. The nethod of claim 12
wherei n perform ng th@)cycekiractigecttia tmidyntity iwokthetmessege réedivédatstepr(c);

i ncl udes performng a mathenmatical calculation on the data of the nessage
for generatemyy a binary nunber that uniquely identifies the data: 16. The

met hod of claim 12 wherein the .st a) furt . rj r

pol ynoni al arithmeti cefmdlflo@pta%gjg%%??r%cﬁg%ﬁ&gjﬁmfeast{hgeigg?t' o%p%gl?%e
nessage to LRI heGhES esétrgtéfﬂ% h is the cyclic redundancy check. 17. The
met hod of c?%i m]l% v?her EI&% step E) further conprises conbining the cyclic
redundancy check generated at step (a) with the identity of the UE

enpl oying modul Ol%.wo %t?ed Iréeltl?or& of 10-1721111’1 12 further comprising said UE exfracting the

message if, and only if, the comparison at step (e) 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 (a) with the identity of the UE
employing modulo two addition.
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WD 02/ 093296 PCT/ US02/ 14465 18. The nmethod of claim 12 wherein step (b)
further conprises padding out a field of the UE identity with zeros to nake
t he fiel dwofozidse9dJE i dentity equal to a field of the CRCPCIAISO}/M485

wi rel ess digital communi cations systemin which nessages are transmtted

froma network tg, a user | : ' $utode--
division nultiple-acc smé(g[%fagﬁe%%%%ggy %tgﬁr&t)trﬁgﬁls%)ég ngaﬁlgcggti on
of the messagRSer hRUPRAILEGIE FARelds 6 dndlteahs fielisofthe umideammml toed wor K,
performng a cyclic redundancy check on a message; (b) overlaying the

cyclic redufiddndfithet® Kk with a UE identity and transmtting the message
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

redundancy checkjq an ek hdssidg &
conmbined with the [ g'n ?%%gég?%%&? cgéﬁ%%rﬁ%dﬁ;og%@ ' t)r’lintqﬂ% CRCS;ngglﬁoverl aid

UE | D recei geskrhittedfidai ﬂnetweﬂv\mraklseﬂ&lmmemt ([éE)ewherdinghd: syste(mmtiﬁmii c@ler ons
syst em enpl oyi ng code-di vi si on | e accgess technol%g%/
net wor k andda/tlslbleamlﬁldﬁéw%él( P%Abﬁ?é olpgrior trapsmissiop %‘FH% n(tIJ Egl ng a
cyclic redundanc ene rformng a CRC on a nessage to
be transmtf@ﬁatgé 3 g’&?%LRSI‘CE’%“p? {ep§§f overlaying the CRC with an
identity code of the o aﬂfssﬂd;%‘z'wbﬂq rfReRiMthol heybRs saadaie) clisekns &or
transmtting the nessage and overlaid UE identity and CRC fo the intended
UE, -18 WO @i6&3296 PCT/ US02/ 14465
(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;
()  said UE, receiving the message with the overlaid UE identity and
cyclic redundancy 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 system employing code-division
multiple
access technology comprising 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;
(¢)  means for transmitting the message and overlaid UE identity and

CRC to the intended UE;
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(d) said intended UE including a receiver for receiving the transm ssion
and coupling the received transm ssion to a CRC extractor; and (e) said CRC
ext ract orwbar/ogxebs acti ng sai d hi gher | ayer nessage when the/usereissed UE
identity extracted fromthe received nmessage conpares with a locally

rovided UE identit f i.d .int UE .24 T f .clal
Purrlher corrplri ginnlg ggﬁd S&%@Mepggéjg&i 8}?(1) c}linn% Q%ﬁéé{ﬁeé@rgg%gge%@ﬁg}t ﬁ%
conparison tg%lsﬁ%élg%ngiﬁl)gnéoﬁhﬁlﬁ% fiRZecdvil fflsBfssish @ 4 BRCcampvrcaid ons system

enpl oyi ng code i pl e access technolo ¥1 i ncl uding a network and
at | east one user eq(&)prremidCBlE)qxtracﬂoefosyEtr@tﬂng@mg ighienlgyer(magssaggivihaiet wor k

performng a cyclic_redundancy check on a nessage to be transm.tt to a
_gid ven UE (tgy r@fxvedﬁéﬁ iNsRRLYieK 9;;51 o %@%FB%@%?K@K%&F&?W@TP?@W ¢ ?i}dyt h an
identity cade : . ive the nessage; (c) said networ

i ncl udi ng r%%@egy;ﬁe%&régﬁﬁfﬁ?l ngtegﬂﬁ%&ge%gsage and overlaid UE identity and

CRC to the intended UE; (d) said intended UE including neans for receiving

the transm ssion; and (e) a data extractor for extracting sai d message
when the recei véd. UE Thedpsterhof cleim 20 furgher comniising spid (& G eHTIRIIERAE T Eonpar es

with a locally provided UE identit f Ld intended UE. 23. The system of
claim 22 fupe Ws%ﬁgl?qnstgﬁﬁogﬂﬁrdsoﬂé}%ﬁfe&@ggldlﬁg the nessage when the
conpari son matches. 24. A wirel ess digital conmunications system enpl oyi ng
code-division nmultiple access technology conprising a station and at | east
one user equi pmat ( UEwireles iRl CdhGABASEI BRECEySO2¢mploshe ealeddivisim on
including: a cyclic redundancy check generator for perform ng a %i c
r edundancy multiple access technology including anetwork and at least one user equipment ;
the system comprising:
(8  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
(¢)  adataextractor for extracting said message when the received 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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check on at least a portion of a nmessage to be transmtted to a given UE
means for overlaying the CRC with an identity code of the UE intended to
recei ve tWemmsrage; and a transmtter for transmitting treTrmsezages and
_ovelrl g! d UE identity and CRC to the intended UE; and said intended UE

i ncludi ng: a receiver .(&or .receikvi.ng the transm ssion fromthe station;
means for extractingsd étatb%“i'lb?é‘h“l’?gy fromthe recei ved messages and

conparing it wth a | egalc¥haidah&fcebk belRdtbi b p@fsiniiBgasydioiedxtiaggt i n
sai d nessage only yvhegﬁ_tqhere s i}dcrrat c% bet weenp t he ext r}éct ed UE ident igty
and the st aheck bicat Westtaiftoytior?6f a Fivesagy $a berirafisnaiftad ta 281%eRdY R n sai d

i ntended UE further includes npeans  UE for.verifying the UE ddentity. 26. A
met hod fgr i denti fyi A rswﬂ&w&@s@@mf%&%@%@?ﬁ%@@%@@ I\1/c|ie\r(11g a
uni que identificat.i ) ng a plurality of UEs conprising; receiving a
dat a packe?c?rﬁcgg‘%rtg?ﬁ\eéga?eﬁ:%ﬁi ¢ redundancy check (CRC) based upon said ’
data packet; modul e, ZaadditRgfcaidscing hethasigelndoverleitGE idantitkandand

appendi ng said mask onto said data packet for transm ssion. -20
CRC to the intended UE; and

said intended UE including:

a receiver for receiving the transmission from the station;

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

means for extracting said message 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
means UE for verifying the UE identity.

26. A method for identifying one or more user equipments (UES) each
having a unique identification (ID) 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.
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