[ 0001] METHOD AND SYSTEM FOR | MPLICI T USER EQUI PMENT
| DENTI FI CATI ON [ 0002] BACKGROUND [ 0003) The present
invention relates to the field of wireless
communi cations. One of the applications of the
present invention is directed to a downlink signaling
approach enploying a nodified cyclic redundancy check
for both data protection and uni que/ group UE
idg@ hfj cation. [O00#EYHOE AND SYSTEN BGRi on systens
have become 'm@mi ' IPENTIFIOATION

n

t el ecomuni cations 1 nfrastrtucture. As such, they have
‘becone increasingly relied upon not only to support
voifogozjormuni cat i ons, butBACKGRGIMND communi cat i ons.
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required. 00Q5 wever, data, copmunicat i on
ol el epbroacls by izon mORhg ERTTARNERRL iR Zpr both data
gfi[ﬁrét)&&lcﬁ@nu uRigb/ERhIIE idineiGieatoani cati on system

i rst,

dat-a communi Cati ons can often require

exj;bmg' Y highreflal SRR ationsants hive®ecanaintepial link in today’s
bafrdw dth for a data related application can vary )
gr e@fdeyn feleasmmeudsations kiftastnertore. dfs sheth dgycdhavebscome increasingly

- several negahertz. '"t'hird, the, anpunt. of | s ats

i nrelied upgR S0t AHTOTEPABALE PR oR ’B'ﬁ%ﬂl%%%ﬂ““‘mm'
drastic di f.1. . WirdRetficall #PtHeAbpstream and
I nﬁjﬁ%ee?&%%ﬁgaisc{aﬁgﬁig% fégéatﬁex,ﬁm\}iéaﬁ? Fittl ecdat ais P .
s e @bwhBtrédebativatithe and div predictzble intlid aneuntof bapdwidh puired.

data are downl oaded in the downstream djrection..Thes
f af@U can Pewerers dater coraHRIARS €y B eF?W’?eeP'é‘!sagme vpon @

tel econmuni.catj o ' ahitafiéMystem. Firs

( ?‘Hﬁ%gdr’lﬁ@}s‘f %ﬁl@%’%@?ﬁ?ﬁ?ﬁ%ﬂ dti!EEjih h ' b
e Q8 dreiutidibons dMh X0e0pegtirarsremely higpdetasraiier a Second, the
rates up to 2 Mo/s in _indoor/small-cell-outdoor £ 1
enwinountrefibandavidthfor moda seliis SRPHCANOR; (18- g greatly from sovera

coyerage, .as. weld ,as suppor r i_abs dwidth in the
LRy N e BB, RN Pomavicn
HOVEMEE 1 fh dSfoln ratrtarh AGebiitng bRy Bedrastitally difforemtk #or exanaple, with a
services, there is a need for a_ substantial .increase . .
i niypitiad Infemat broweingepplcation, yery fittledatads st e YoFTgHm direction
speed downlink packet acgces tion. Th
VCBRHC (GHL BB R FaRade R e M8 nStedi Hifootion. These
factors can place severe cqnstraints upon a wireless telecommunication system.,
[0006]  The Wideband CDMA (WCDMA) standzxd, as the leading global third
generation (3G) (IMT-2000) standard, supports data rates up fo 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-rete circuit-switehed data.
However to satisfy the future demands for packet-data services, there is a need fora
substantial increase in this datarate, especiallyin the downlink. High speed downlink
packet access (HSDPA) would allow WCDMA ta support downlink peak date rates
in the range of approximately 8-10 Mb/s for best-effort packet-data services. This
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in the range of approximtely 8-10 Mo/s for

best-effort packet-data services. This -1 rate is far

beyond the | MI-2000 requirenent of -2 Md/s.It also

enhances the packet- data capability in ternms of |ower

del ay and inproved capacity. (00011 _ One solution for

.+ supporting data conmuni cations is the allocation of

dedi cated channels to each user equi pnent (UE)&dmlmbe et
Hovweyer | Yhifiot nireasehedits Witiis & dlsace packe:
of %&Eﬁ%ﬁfﬁm ncgbg%gal;l channel s onen remain idle

f Ordatd ea@biity ai teems of [o8GO dplapand ITBFITAL CGRALH:

dedi cat ed channel s for, each UE | h& WS 6. Of leQlocation of
spd@89Zhar-ed Ca:&tsgftewaﬁ{qﬁﬁ‘gppé‘#ﬁ ﬁ%&ﬁéc e |%n°§)1§%t%%bg’.n i

In this ] 124P Lsggha bdr Veqfpm&itofUB) e Ebvwiaes, this results In an
'ché#é?ﬁ%‘g%ared et{vl\k/ééén a pxlnu‘r aIit]O of U%EI;. Those. dle i
UESa:J?:%Mid]‘{éineﬁﬂéiaatfme of thatendwiith Ainee s¢ offpp ramain idle for
dynam cally assigned One of the shared data channels.
Thileng dstdo®si n a nuch nore efficient use of the

sp [ 0009 ; AeRIBH eh\IE &5 the ge of the high
spj@hbgﬂared%&a%@%%gﬁﬁpﬁﬁﬁg bgse statjon S Jurality of
dﬁts?’ewméwdﬁ‘?ﬁw s ;{kt?bpngkc(ﬂ@f@fﬂ&ﬁ iIEGl“éPléﬁoq’gp

shown in Figs. 1A- . Referring to Fig: ;
asdugh apesd apRRLs &@oﬁbéﬁqedrewtﬂﬁ%? B@Fﬁ %tﬁéﬁr?ef%n (’Ig)mgé?_btms:;\;mg
is frapsmtted to WeniEany keyigusdsarecofathe dhared data
dodﬂﬁfﬂ?%ﬁ]‘gﬂoﬁ/\éﬁ%@?s nt%gag:hared cont%al channel s
(SCREHE). THiSRden gmmnmasfﬁcmgsgofww@d to

t he romthe base station,_ the eat ers, a

Mo@008TT eby Orte spelk progess 0T a,mgﬂw&t@g%glbﬁ’“ﬁ %’ﬂ&gﬁ%%%ﬂ whena
nmonitor its,associ ated.d |k : R shekehlin Figs. 1A~
e pasertoR bR DR G Yol AR U ‘

- batfey CFnyI?ﬁ%LI;BO t??g?-mL 008:k0 ki aicH ddnindinkedicatell pbysien] ghangpl (OFCH)

is rea ransm ssion to the UE, a Hi

Do s kianbmBtedite dadtidin Jhe(UE musiers %P@Eﬁm‘(@ﬁ’?‘ RCH as well &s
transmtted in the S Lot i einge Rardsmitted to
I e@ﬁmmwmméﬁég'@o%%%&ﬁggaﬁhoﬁ in. dioall
Fi r o o O g 3tmniby modeovlireby it periodically
S L&fmﬁgﬁ@g%%fgﬂ?@f%egﬂ@?ﬁ“[oooﬂ; or. })@ﬁas 1l as SCCH-
ex amplies B W altdiogititg mdnkor ith esseiviafed dopmlik LI weil as

outi. e b O SR i

[00010] If data at the base station is ready for transmission to the UE, a High
Speed Downlink Shared Channel (HS-DSCH) indicator (HI) 15 transmiftted in the
associated DPCH. The HI has n-bit length, , which points to one of 2" §CCH-HSs
shown in Fig, 1B. For example, a 2 bit HI can point to 4 YCCH-HSs, i.e., 00,01,
10or11.

{00011] For the example shown in Fig. 1A, the HLis (1, 0) which points to the
third channel shown in Fig, 1B, When the UE accesses the control channel identified
by the HI, that partioular SCCH-HS will direct the UE to the proper BS-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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bythe HI, that particular SCCHHS will direct the UB
to the proper HS-DSCH, which has been allocated to
the UB for, reception of the data. As shown in Fig.
IC, for exanple, the UB tunes to HS-DSCH (001) t hat
was identified by SCCHHS (1, 0). -2 The UE then
receives the data intended for it over the HS-DSCH
(001). It should be noted that the graphica
representatlon of Fig. IA-iC has been presented to

cot B B e e e
framea@ﬁmie ixEphiesleajresdntationrof HRDAA -$ Chea heaeprey ].11 trate

The process as described wth reference
o G ptoseaf s ENTONCERY ¢ Sordipi e of Ghakels may

dat ﬁgﬁﬁéﬁamgf{cf%a; iafin §f SR sighdegs. packet

e or nore, specific UEs, the UE
Y (I Dhe oaasarastdceaﬁbedpmthmdmm tr Figeghér1 G grovides an

the base statlontothe 0 Ther
seaﬁ’;mmmqﬂmdf@p @SSWPJ@P-H?P {:ﬂ}q #éi) “%n%ﬁgssﬁfof data, Since
Eletg a&; gi?ﬁ;em%f‘a@q £l g%l%g_i;;iﬂ% :‘fﬁ% X ﬂ;ﬂ}%‘f'@é’?ﬁdd%iiﬁ% O]t)i)11es a critical
er oA SHAIME! B 6 etution s fed to a
R AR e T
O o e BT bR 2 ATk i gt U 1D
CR%H ltht e'f%r{gﬁ&:&iﬁ:ﬂﬁﬁ: ?mf?ﬁmfzm@ rgyclﬁ@tddunﬁ@cy check
baQRCY imer§Of ohdth outputs 8 CRE- Bre hqggﬁq,)p E @g’WﬂMﬂY
in Fi g.. 3A a nds %gﬂg‘#%ﬁad,o% %&gﬁg}gﬁ&éﬁiﬂw(ﬁmaﬂmm

[ n
out % PNRd @ate Signalitigofibdth fip€BC and the UE
PP?%ggngm SSI 0 udes an X-bit data field and an

N mlﬂﬁmﬁﬁbbﬂmgﬂlﬁ@@ﬁwﬁhs al so adequat el y
nals the UE | D apd the ,CRC
Q984 and F‘I@orl Vg esgﬁg%ﬁhél nce dg;hneUElDonto
kn% 8 HORok ipus 1 MUECRE detlavalor ThaORO geﬁmm outputs & CRC.

SO cau es |ncrease conpl exi ty of when
? " alioufitn i OB, ot bt o KBGO0 inpjndss gRAchit dat fietd and
00016] The presen enti qQn C
#GRE field  Althomgh this.alse E%equa%ff&gﬁzﬁél 81e3E ID and the CR

bctween 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 datarelated

downlirk signaling. The embodiments disclose gelectively tailoring the UE ID to

oreate 8. 1R ID value, which is then modunlo 2 added to a data field to create & data
| pack. This data mask may be further processed as the CRC field. The CRC field is

fen transmitted with the data brst to provide CRC-related functions, An altemative
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downl i nk signaling. The enbodi nents discl ose

sel ectively goring the TIE tU to neae a UE ID val ue,
which is then nodulo 2 added to a data field to create
a daft mask. This data mac may be further processed
as the CRC field. The CRC field is then transmtted
wWth the data burst to provide CRC-rel ated functions.
An alternative 3-. enbodi nent discloses initializing a

ener at 3@&1'3; h, UE.j dent bkéaﬂwg@ofwcig ion prior to
In

eﬂéﬁz 'g{ﬁ AU YD Withih the CRC without
g:rﬁ%n F% 01 g#g CRI PTI ON OF THE DRAW NGE S)
jordaboléthesbsigsaling. a prior art nethod for

aSSI gnl ng shared data channels, where Fig. IA
illustrates the associ at ed dovvnl | nk channel Fig. IB

1 k‘?"ﬁ""ﬁ ?Zt es aﬁi{lﬁrjl?l ty of data channel S- [0081I 3

?00011)3] i s iph. om-ltn sepraseniod prioe avrigtiod for peHgniag hared data
[ oe@%}?ﬁ? gr%tf;bg 1 & D Sirates he aspods ﬁéﬁaﬁ%{@%ﬁa Fig. 1B illustrates

chapRet A B B BNy b arsg

tr puupT] t ed FAtED b Block dﬂlgtmlm agﬂm ixtezisal msitile teleggmmunication
ID'field and a CRC field, [00022] Fig. 3Ais a second
prsy#eranemkaé‘brﬂﬁmt i dentification (UE ID)

e s

rat €s ta burst

irBfhrdafey ehebk ¢CHO) MbtiRod. CRC field. [00024] Fig.
4A|s a first enbodi nent of the prese [ [

invent.ion
ut [00021hg ndtgI2B iHlusaetes P GRLERIEA SRR RGIng A drafed, a UE
@ﬁﬁ ﬁ 00025] Fig. 4B is a data burst
gﬁ ?"éﬁa@ ﬁ@ ystemof Fig. 4A including a data
: {1 Mgoand a pBska i o sbookdBAGE It Fser edifipmenticentifiention (UE ID)

nt of "the present invention including a CRC
ge&&mﬂmychbmﬂmﬂmqymhwh{mﬁhm@!mﬁ‘g the UE ID.

[00023] Fig. 3B illusirates the tranzmitted data burst including adataficldamd a

CRC field.

[00024] Fig. 44 is a first e;abodiment 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 setond 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 & 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 & UE ID field padded with trailing zeros to create a mask.




100027] Fig. 5B is a data burst transmtted by the
enbodi nrent of Fig. 5A including a data field and a
CRC field. [00028] Fig. 6Ais a third enbodi nent of
the present invention which nodulo 2 adds the data
~field to a UEIDfield padded with trailing zeros to
create a mask. -4 [00029] Fig. 6Bis a fourth

enbodi ment of the present invention which nodulo 2

adds the data field to a UE |, Df| | d padded
Ieﬁlﬂﬂ%] zer&’ig@@ﬁ Wﬁp&uﬁ%g&ﬁ@mmﬂdﬂoz

ik %ﬁﬁg%%‘“@ e R By dmackc

[ O3y Fi g F:g mﬁ&ﬁm&m@mmmm@ﬁmg 6A and

|nvent|on which nmodulo 2 adds the data field to a UE
| D68 ietlatling pdatactield and pAdtfedeld- t r uncated UE IDin the

trajli 003 %}é&ﬁ ¥Ridh mod
rﬁoﬂévﬂres?ﬁg %‘%Fe%@%%d&ﬁn &dﬁ? adds tg%e datrgo w2
LRl thodaa'ferd B BIUB WDIRAE arid paddsiia sruncaied BiEtD in the
IDin the leading bits. [00033] Fig. 7Cis the

dawrgilibgb¥s. transmitted by the enbodi ments of Fig. 7A

s e

UBENEE liad TLIA B YIS [Dield £0R36 knFipaddd a sruacdtédWE ID in the

d| agram of the processing of a nessage in accordance
wi Teldinp ditpr esent i nvention. [00036] DETAI LED

DESCR| PTI ON_OF _THE . PREFER l L0003 FFio
Th@ogéﬁsent ﬁgﬂ %&a bodi ren Mg e‘g%‘hl ed Fig. 7A and
bdﬁ@%em&,ﬁ%aawﬁaaﬁnaammﬁemaw ng figures wherein

e numer

I's represent |ike elenments throughou

[ O[@0883] Ref Fig. |8rug attabifiteom cﬁmlolmlmbs@%@ﬁ hdep pndunique IDs.

Tel

e
| Radio A Ne k (UTRA

Q%Qﬂét@%é@%tmeﬁﬁﬁﬁ“ a i 0 Access Network ( N),

qui prent  ((TB). The two general
interfaces are the In interface, between the UTRAN and

bei0nesel { RETAHAEN RASCHTRIIGE O frEHIErA R ED AR OSIMENT(S)
[00037] The presently preferred embodiments are described below with xeference
to the drawing figures wherein like numersls represent like elements throughout.
[00038] Referring to Fig, 1D, 2 Universal Mobile Telecommunications System

—

(UMTS) network architecture used by the present invention includes a core network
(CN), a UMTS Terresirial Radio Access Network (UTRAN), and a User Equipment
(UE). Thetwo general interfaces are the Iu interface, between the UTRAN and the
core network, as weli as the radio interface Un, between the UTRAN and the UE., The
UTRAN consists of several Radio Network Subsystems (RNS). They can be
intercomnected by the Tur interface. This intercomnection allows core network
independent procedures between different RNSs. The RNS is further divided into the
Radio Network Controller (RNC) and several bass 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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UT RAN consi sts of several Radi o Network Subsystens
(RNS). They can be interconnected by the Iur
interface. This interconnection allows core network

i ndependent procedures between different RNSs. The RNS
is further divided into the Radio Network Controller
(RNC) and several base stations (Node-B). The Node-BS
arc connected to the RNC by the Iub |nterface. One
Node-B can serve one or nultiple -

d
 yelghad ypisallybecen ity of U i OTRAN e5pbas both FDD mode

ggf@i) %?A:@gtr%ﬁ%&%%@&%t F:e sane rﬁﬁ'?work ffcbltwafcl\hhmre

ana!n& e sﬁﬁﬂ?ﬂ&b@&l@ aRhifiedr Gnlytheph@ida) ldyheansthe airahterface Ut are

| ayer and the air inter ace Un are specified
sema‘iﬂdlsppm[atﬂm%] Referring to Fig. 4A one

Kﬁ@%b v, Tofirt gl B bt oy A plRent i Vioh e hov,

| ﬂi 1oor ofilizes able tatactor umasmissm (oareinafter
the zﬁﬂs%ﬁﬁbglng enerator_104 (V\hlc

be&ﬁenednotasé'idﬂme’)jﬁ‘om th@ defy Teldh 102, é&ﬁ» |gﬁ1¢6fefR€ pd 2‘1%“61% das been

CRC fi el 106 318 the CRC

UE‘HF@I’FZFS G RERC B e GERCHCA 16 diPur f01f the

a% ![Bﬂ%ﬁ?ﬂﬂefd]ﬂ)ﬂ) ﬁerdemg mﬁmdumzmm 110 and amask
rrent and aI | of the enbodi nents describ

her K. mambammnhm@mbpmma@b@homép %Pémaf‘a{%%ﬁsmbed
bove, the field Le, ..H e
ﬁuﬁ%gmaﬁgu s P A gl BT S f cxple
chimetrued t
COBkVED POl husklie RS A bxcofpiant dudl sholIDRAe ed to

elves the data fiel 2 and inputs the
dalﬁltfth@pwsbﬂmmnfl eld 102 into the CRC generator

300 ot e GRS IR (gl e som e
@%@e? #’ %4 tﬁff‘gg : SQéHePat& poilenrnd ERC Fhgerhler 1O @Bﬂmes the

output to the second input to
t hERIPABKA (3 addatpit the TRE FRE the CRE field Hiteto mﬁrst input of the

e St oD BBy o e snt
G i 2788y 8 U O Do ot o
di gesfelaymaekdl?20 2 added to the CRC as shown in Fig.
4A[.000I—|2\1N]ev?er ’Prtlafteral\k/allji t‘ge mumber of bits of the UR 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
ray be directly modulo 2 added to the CRC as shown inFig. 4A. However, if M and
N are not equal, then an interim step is necessary to make them equal. If M<N, then
- the UB 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. I 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. :
[o0042] Referring to Fig. 4B, the mask 112 that is generated is sppended to the

data field 102 for transmission.




N are not equal, then an interimstep i s necessary to
make themequal. If MAN, then the UE ID is padded
with either | eading zeros or trailing zeros to be
equal in length to the CRC. This "padded UE JO' is N
nodul o 2 added to the CRC 106. If MrN, then the |east
significant M-NT bits are truncated fromthe UE ID .
The truncated UE IDis then nodulo 2 added to the

. 0042 f, [ Q. é,gﬁu:ﬁgh iom i

iCE%‘ o at eb‘“&e‘r‘%ﬁ’leﬁgeé& gh%ﬁ%&%g{)gﬁ%ﬁlagtb% 2 for vention 13
t rﬁgagu‘ $5 SR th3leyRei@00tlizésthé-dea o the datafield202,a
~secont enE diment of the present |nq\ﬁ_né¢ on.,i,s @%ﬁﬁ]ﬁm@(lﬁeld
][rcwutgﬁm;n?ao?mfgmzrggﬁm@wmdi #v8,sud thay %Ea

romthe data fjield. datd'Bo
| 2 SR 05orei e s s Rl AP e it date ol ;;Pﬁdi
fi . 0 TRE chbatota2 (s 1si e kag@2type o
al@%ﬁ%ﬁ% %Ee ggg?gﬁ%‘mr%‘ dara fi efggh 202 i nt O%ES CRC, r04
gfeg&emasﬂmm@nmgeﬁ&omﬁg- Slyprcepithal il Lgrperaior

ener at ar, as OMm: . :

ooie BRI S Ry g 6 DF D 206, ThigMiuiBaidl Hustaiod
{5 il doblod A B WA | Rsid et k0% bhihose of skill in the art, 3 CRC
i nftTalrzation IS ITustrated by the dotted |i necragkg tor
Fi gonoafor feypisaliycnitiakinehio dlzares SEwes theiensq with thafeR < genera

t, a ener at or |.s i |
S o ind9E e AUCHTPYT e cRAGHRE 20} ity 8 ORC based
SN, thDinblaPutard BpnARE 84 IRE 202 dnldendiiiiemsed Rthe CRC generator

géﬂ’é’?l ased upon .the input data fromthe
dat(m $itRUE B0 Nersbdulue? aaditiomis rquirehinghisicpbodmaent.

tor 204 with UE | D d Hion g

aR00H4A i n ProfPbbi B OL bR 04 I B P drorb it UBJD fild 208
itsP ks Blef HIE oF! Hifkd k20 s not

?Wﬁ’rﬁfgflﬁ glet%aé&fsggrre%as tﬁg%?ze ofgutiﬁgtugég%enerua% or ¢

2 Qe IR efie it of theUBAD (Mibits)sis kasy thap the sige ofithaCB{> generator

the UE I'D (Mbits) is less_than.the size of t
o, ot ERID ebberntaIGE B it SRABEATOR CRAHILE 2eros o be
el e s iea 1aa Sk | Jed STHR “BRidedURID T May then
 aim g &0 G S 9f Ba GREEh Gt 2085Th hRIIEITIRIDT may
) W EnikiBlize e (CRE FenbatorDed. tAltdrmitiviely, itresvalne inoke UE ID
generator 204. Aternatively, the value.,i.n the D
{ i f541d 208 Snaybptieaded soiputializeiths ¢'RY w%rﬂfq#@?ﬁeﬁ&@# BjcpPgions not
20 N0m3 ) A Lsizeldf iR ID ts)lfs grebier than the
ol pms T D pbfiie JeRd e B size e ( ik tdg) s
Or &34 §fthd ORI fdirator 204, then the least significent bits are truncated from the UE
ID in order to fit the UE ID to CRC generator 204, The truncated UR 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
1D presents a simplistic, yet robust, alternative since it does hot 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 |east

significant bits are truncated fromthe UE IDin

order to fit the UE ID to CRC generator 204. The

truncated UE IDis then used to initialize the CRC

genitor 204. [00045] Referring to Fig. 5E, the CRC

field 212 that is generated is appended to the data

field 202 for transm ssion. [00046] This second , .,
e 4TENt  (efedig s FSLBA,| dthindtentrodiment off thg piregent Evention is
TY Mpresents a_sinplistic, _yet robuyst, alterpati

o1 phov. Indbiseuhodionass e eyeiesa A0EFHizER e date Som i dpte Jjeld 302,
th ' : dolte2 T0&he b n8isk BIE a CRC
reg’é’i\@%ﬁ%ﬁéﬁeﬁm eﬁ%déﬁﬂg?@pem f?%wc?ec met hods of :

{ " Beufirdt 304 axite it CRC Be 00 ¥he sy;sﬂ:m?@@@ﬂl??ﬂ the data field
eferring to Fig. , a third _enbodi t .of t

Pt 8@bend e e dats et dath 1ol 02 RO SGHBRIPHHH fro o 2 ader
Sy 3 idiz 3 t:.he aflakgodd 13 ¥ modulo 2
th {%%%MW%%%%%&%%R& a rmc}adl %bgt addenrm o
31giapd18 ABSdrdikhy, i deRromeitatad field302 saddhe HE ID from the UR
resulting CRC field 312. The s%ﬁ?g rfﬁeﬁ@? Hle. .
daIfieldA0BA g0 2madwlp 7 addadstocrra I Themgsk 311 1s nput mto
field 302 into kst 1npu f 0 2 adder

31 F%ﬁ: EEWTWS%%%@%#‘TS%I%@W??'OM put to the
Se@@g@sj NPUty, {1 édiSodiRehl, theZnmMEEeTbie b theATE BD dichiA0BA (M bits)
th ata fromthe data field 302 and the UELgfzsggw_

t heutifbe 1hB sairel @b tho dimbor ofbity (¥ hitsh el dhe fafadiedd 30Z4n order to
mask _ 311, The K,311 is.in in

qepfeforEighe Sosulig 4t ch N BB sepbdlel hEp & yatye fipg e UB IO

| i i efdded thithée dah fida thi dufd field 302 .
i DR Rty oy

fi'e must be the sanme as the nunber of
bi Heweverbifid)andfX tivenatatjaalf theh én doprimstep iarecegpary to make them

P ekl oM 1658 B RS MSLURTD {snafRE it X 30 Sl eros such

o 564 Yol FORUNhUBAEREIA Q08 s labbinforpith tithe datn field 302. Tis

i dded U B eyl 5 shasavdiig: Goisiaampnang K o B ey from

¢ op ARG BERFDR s uch ¢ hat the val ve from the UE 1D

Tif00049)a e PUos 1 i o BEM:E gl AeRP A0 iFis i b ot hat M will

oS B Bater MESST HOweRe, i€ atiowbreaoocturpthea tize leastisigrdlient M-X bits
are truncated from the value in UE ID field 308A. The truncated UE ID is then
wodulo 2 added to the data from the data field 302.
[00050] Referring to Fig. 6B, 2 fourth embodiment of the present invention is
shown. I this exibodiment, the syster 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 thé UE ID from
the UE 1D ficld 308B is equal in length to the data field 302, This “padded UE ID

' value”, a5 shown in Fig. 6B, is then modulo 2 added to the data from the dats field
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[00049] Due to the length X of the data field 302, it
is not expected that Mwi Il be greater than X
However, if this were to occur, then the |east
significant M-X bits are truncated fromthe value in
UE 117 field 308A. The truncated UE ID is then nodulo
2 added to the data fromthe data field 302. [00050)
Referring to Fig. 6B, a fourth enbodi nent of the

0 S0E T gomiEndpa sy (3 illips uty W hpRUTpaR dopiiion of
enpadingBaad bk (btshoh) inThderdo meke/tid WEIRGBe pame length as

thi's efbodinent is the nethod in which the value from
t htheldatalfiel8i el d 30 i s generated. In this enbodi nent,

th D i added _wi.t ' is from the
thgooggd D f %?“'Pﬁgo\géggﬁa’( ?&S{?%&%S?{ﬁ%}ua in )
| egﬁ&é@n 860 TqnE thiRd feoodindéi shdveh sn 'FigddAd oupthe SRC 314 that is
val‘ue, as shown in Fig. 6B, is_the nttr) lo 2 adde%l&-@' 6B. is
t hgersbedted fErcmmthh eystern B0 ef the, fpumh m Qég@ﬁ{ﬁh?’b‘“’% 5 05
noted that fhe padgdl : SloRakl ) ERthérSgpedf CRC field
c ofRAICH ‘f‘ﬁi?ﬁf‘%%tggggﬁb%é&g% ra*opi sr%% (gilg?hc%gp (not StSsa:’hovvn)
in %mﬁgd HEY bive teadaa Fehkh30L.as  t he
da%gz’gi(ﬂéfﬁﬁ OOOS%J]H&aef erri ‘ngﬁtbo %Oa 6C, tE\e CRC ¢ invention is
fi 0053112 t Raeferring e Adg.dtdach fifth em ane%%i{ PO
the third enbodi nent ,shown in,&l Q.. nitRe dath Field 402,
t hehOWIs lnélélﬁ@xng‘f' g ﬂ#&“&?x@‘g‘%”%ﬁhﬁﬁ%%@ fourth
e@gjﬁg@gt QTR TGl AUk, aifiodidpReideri41@) amasioidllaa CRC
fi or transm ssion. Accordi ngly, eit Eer t%/sgﬁ data field
T
e data fie £ Ei g 2 add
(| §@hminpus e dnkonias (e GaR0r WA i dof ffbmatulo o
I'h,tdi i 1 tih tHe szesnd inpuida the modulo
fr%}rﬁjt'ﬂ’é’%ﬁﬁg’?‘gpﬁ%ﬁ?lﬂtg e om the. UE | feld
fi gdir 408ATIR dmRdftbm Beartieficld 02 aad the KEAIR from ID he
generator 404 and the resulti fiel . .
sy40%amonodde 2iadded tofaerias W"]?gfﬁc%ga%%%ﬁﬁ@ fntp the CRC
data fro €.d ' ' fast input of the
mﬁﬂewg%&@%%%é%%q%@ﬁ% UE TD field 408A ..
is{) 5PUt t Oy HfieeBBedIRmE, Upsstumibor oftstsesthe GBID RIS A (Mbits)
410. The data fromthe data field 402 ql he &:e'g) form the
f r mostteheSameas the) mrmbeg @A bEF Efeﬁﬁdi&g’oﬁ%ﬁaggéﬂ O#) g WP
create 3 SRt e M Ss R to S tnérbtlb WD HobPHEUE IRGeld 4084
may be directly modulo 2 added to the data from the data field 402, Due to the Iength
of the data field 402, it is not expected that M will be greater than X. However, if this
were o occur, then the least significant bits are truncated frora the UE ID field 408A
until the length of the UR ID field is equal to X. The truncated UE ID is then modulo
"1 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
“somposite UE ID” is created such that the value from the UR ID field 408A is equal
to X. The composite UE I is created by repeating the UE 1D as many times 25 it will
 fit within an X-bit field, then filling in the remaining trailing bite with a trmeated UE
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generator 404, which generates the CRC field 412.

[ 000511 In. this enbodiment, the nunber of bits of the
TIEID field 408A (Miits) nmnust be the sane as the
nunber of bits of the data field 402 in order to
performthe nodulo 2 addition. If the Mis equal to
X, then the UEID from the TIEID field 408A nmay be
directly nodulo 2 added to the data fromthe data

field 402. Duetothelenth of the data .f d 402
i t IDs Thisis coppesentsd UE/%Rnﬁﬂl %5 (' t[ﬁﬁ osite URTD is

s %@&ﬂmﬁéﬂv@r ?P{f‘n‘%‘%?@#ﬁ%m%@%e' o2 el 10

SALQOURT itl' 1 10 Fik, Thea bixfh embbdiedent of theqprekent gnvention is
X. "The {runcated UE IDis then nodul o 2addedtotheﬂ_1
vasMrmmmm@fmeﬁmqn@emwm% sampemanneT 3f the fifth

St R DR B e

t hfmﬁi el UE 1D BbM 4138\ | AttekigAlthe b@:ﬂffomﬂﬁﬁ'ﬂdmmmeteﬂén the same

IDiIs created by repeating the UE B) as y
asmannw ad in Flg 'heht thentraneaed UE H?@lﬂaﬁm% Frosder 45 ir‘?g‘ﬁflﬁ bits, as

BB 1 RS ) v

7Ano:£$ thift m&a&d@ 4. de 2corglsiastidroofilbaling and
data fromthe datafleld 402 Referring to Fig,.
7 Brraitingitminicatedibit imorder o6 makeﬂpfr thergaeiet [rpefhiag the data field

sh vvn The system 401 of this enbodi nent operates in-
Zame manner as the fifth enbodi ment shown in Fig.

Agooﬁ?ﬁkonl 1P 7C%&@Mﬁ@@m&haﬂl§g&iaﬁwm&Mmmmhe
fr UE | 88 Al t hough the conposite

#e0 of the ﬁﬂh smhadumn sleywain Fig. Pfﬁg or g CRﬁfeﬁﬂld 414 that is
: L%«Qé%edﬁgﬁ%%%ﬁkﬁﬁ e S5l pratimeaahOn g Bk, 7ks appended

bR T o e ACr b L a1z 1

ofmhfbemﬁ@imtﬂ pendéd bty the dute eldH0A. t s in order to
make the UE ED t he sane he taflel
(aso0s1] o éFth#'édb%n%ﬂm?%&#ﬁ’&%ﬂl“’%a Fothogiéits can be

#ﬁgﬁﬁ@éﬁ“ﬁg‘%‘[ﬂ@%ﬁm e '9) mor the %&%‘iﬁgrgceﬁﬁmssagcs

t haddréssed gnieeenl edelkr Dydie hm’smqwmm) anfiDdogresponding to asubset

O e et 3 b SR BT oD PRl rob )

Ofco%Rch:p&imeJlng té ;:ﬁ Ué]:ﬂ 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. Xt should also be noted that alternate group identifications A-E, may also
be created such that a different group of UEs maybe included. For example, group B
will inchude 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 UBs as desired by a user.
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may be used and appended onto the daft field 402.
(000571 It should be noted that all of the
above-descri bed enbodi nrents can be used to support
multiple identities (I1Ds). A UE maybe required to
process nessages addressed at several levels: 1) the
UE's unique ED, 2) an ID corresponding to a subset or
group of VEs, where the UR beIongs to the subset-, or

a adcast I 6P DAkt Gefbratebths CRC
WQ”ésgyst gfﬂ 5‘%" as {E,hovvn in Fi g(g 8, URID =
riedacH Bfmdehmamwmmthmmwr,mwﬁsr@%mﬁe
to reoer ve an process I N at four di
1) grdmgdsna pemickios ﬂmxpﬁq.tet}l fhoeh hedD: Eﬂ%dm%d’ﬁf;:: The
su set 0 t Th
recesn BB grORS PR @m%fveﬁ G b He °

Ions A-E, may al so be

%‘lggn d@nﬁ? fie Bainfiftad BDf whichupndfe aﬂsonmqu@ﬁ ]DS deseribed
(g J r exanpl e. group B Wi | | é.qntﬁrl de all.
' t hngrd ctéﬂielm inaione rf thees, Greaoth ktji?‘ﬂﬁm"ﬁ@

, , 17, 22and27.,, Addj ¥ICRC ode of the
s u IB@QQi?H) rra B&CEoT %‘”’6’&‘/ p%%éegp I C alef‘tlolfl P%g% ?f | ng ¢ o
SW""? HE&et&&e&i&%ﬂpQ&)éﬁhfh@ of ﬂfﬁrldentﬂﬂbdtm S gpproaches
I'S requlrenent the transmi en
{ heJsG FEhit CRE foguo ptidhats TTEHIEHCR e B3T3, = F6-BiTRC to protect

enmbodi rrents At the re ‘:tfmeacceptance
bagﬁ‘ﬂ@@ i Hﬁmtéﬂ@gi%%t ed% L out H:i;n 1D e
B PG K 1@ &E% Cateq ORC, Thes

ecérve to the cal cul ated CRC.
. T §fdtbitinberitnPhéreinbefbhe desceihedrivill auo Yige %Pe%agﬁw of the false
any one of the I Ds described above. If the IDis none

of atdeptances asdnllewe UE di scards the transm ssi on.

[ 00059] In accor 'FﬂeP esent inventi on Equation (1)
usi ng the CRC oog% o?f“ e © N, the undete

er WHerd P Q RPdk gré%hbﬂitytolﬁa fahemb@eplmadz St istheg a ity of 2 false
Using a 24-bit CRC r ot.e at
S abtsptos o S o s e ?atlseaaﬁ%ﬁﬁc%? FOCEEHS P

transm f’l@@ﬂ ﬁ&@o%‘gﬁld%%?u Its by an un| ntended

6{{1:.% enbagiing me%bb%ﬂéﬁﬁﬁmmmm@t gxasaelavith Equation
nti on herer nbef ore described will provide the

prQb}abi lity of the false acceptances as follows: Pfa
= To00ety M p 15 9x T WP bl x 10
[00062] The reliability computation indicates that for the same length CRC, the

probability of 2 user passing exronecus 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 notbe interpreted asa
oomprehensive description of all of the detailed medinm access contol (MAC) layer
and physiczl layer signaling required for processing 2 message, (i.c., & data packet).
The node B first gencrates a downlink control message i the MAC layer (step 1) end
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where p, is the probability of a fal se acceptance; P
is the probability of a false acceptance of 111; PnU
is the probability of a fal se acceptance of SCCH HS;
and P5 is the probability of a successful detection
of HD-DSCH (PSD) [000601 Using the above identified
values for the present exanple with Equation (1):
[00061] p I, =10-1 x 2,16 x 2-14 = 9.1 x 10-'6 [00062]

saffenfermede bcSBRRIApE IR NP B8 pRyeibttye i) 7 oo phsica
er&ﬁ&%@ﬁ&mﬁ?ﬁﬁaGﬂckﬂdﬁﬁﬂhﬁhﬁﬂUEam&brﬁMMMhﬁhgvé&mh@nswyge@Mm
| ow. 0063] Referrng

Fig. 9, the flow di

i | B)estardntadnst. %cmagegstbéxg@m“gieﬁ ¥ thigﬁié@%{g(ﬁw 4).

bet de. B and i : o2

o diaig pRTRRL Hoeh e GFTD 48 RS SHE R Guobhed d Brmpine if they axe

OV &ind t@ﬁé $hQUIE nRIda8 id forwirled tethe MAL layer (step 6) which then
l?égﬁgn I've deScrip

conp tion of all of the detailed
meflirther pocessss themassdge(MAEY)-| ayer and physical | ayer

i ghal,i i f SS] . P .
= RBORAT ot JE ShonfEbn Sarstafiarat 6 o RPRY RbHes (e faiidhal sigual
€ 09&519%11 fﬂ%ﬁﬁﬁgﬁa} Mydrh@a VROM 20 Sdyef, Sirieh kbmpoises 4 tonthelmessage

rds t He 'nes

f orwa sage and the UE ID to the physical
| aget indidates tB) CROUEDHY 54 valid. Paysiveydhis/iapaontioaalstep. In the

B e ACAAL R
trAnRL i) : giveamt e MAC layer wi
t L@'@h@gﬁ?ﬁ?ﬁr&%‘%ﬁﬁ@?ﬁﬁ flﬁ%bfabr%ﬁﬁ gﬁggc ar ;’_ 4?:? ecked v )
t OpsEi@ie it RRY infestdpeytharis forvardeicto the A GisTvalidi Igghe aliemative

t he nmessage 1s forwayr he,. MAC | aver . .
wheeshodimens tiapdeional s Eeas pe eid Sgpaighnt 8¢ fwiided dong wits
00064] |1 LG : tep 6 in-Fig. 9
i[h E%Jé?gé’nég%dﬁﬁt@‘ﬁ%ﬁ%W'bztﬁgen Itﬂe :o%ys_i cal_
| apppbesnd th mc!\@xg_sémymenﬁ#ni ggac/ mmdwu Dagtaga c:f_onhmmaﬁng separate
ssage that I ndlcates the | vVa . x
oo easing s The el 6 5B e She CREp, W SRt Bl pre.gpmbined as
i JEnls 2 QM ¥ed G o} bresd f@Iboth
¢ g At W U RAPARER M prdeSed Sl MRCAELe Lot the
t herpY Aliahs OE BV TR GhE Hpe D oG mfdig, 8) 476 comsefune

that any nessage that is forwarded to,th C.is
val[OD&ﬁt'S]?/n t Pehilg the presentjnvention has been described titerms 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 att.
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enbodi nent, the additional CRC/UE ID valid signaling
wll be forwarded along with the nessage as an

addi tional confirmation. [00065] The present invention
has the advantage of elimnating separate processing
steps for the UE ID and the CRC. When the two fields
are conbi ned as hereinbefore described, the UE w ||
not further pry any nessage until both the CRC and
the UE ID (or other type of ID shown in Fig. 8) are
correct. [000663 While the present invention has been
described- in terns ofthe preferred enbodinent, other
variations, which are wthChAI®{Scope ofthe
invention, as outlined in the clains below w |l be
apparent to those skilled in the att. -12 CLAIMS 1. A
w deband code division nmultiple access (W CDMA) user
equi pnent (UE) operating in frequency division duplex
(FDD) node for receiving data over at |east one of a

i t h t |
e X, el SR G eh ARG pSh Gl AR
pﬂqur;ahmty(mi) bﬁersm%-lsn h&mla:aﬁc)t ld;vtmeﬂ edupilexg (SEDDamk@tled for
t he ur | 0 - . a
el S8 v A A, O o o Rsblis ShBigH: sred (i hered
o eN¢hahnelt (@CCH@);K@UEQ:@ gitn er a circular

redundancy . code ( the p cket s correct by
proce%?‘h‘gfoé“%tl?“flgé}leoﬂ“’iaﬁéyﬂﬁgﬁ @Hg having an

N- bi t rfeRs ﬂ?Eq‘HJ:é?vx%g acﬁdﬂkbﬁ%r"ﬂt tléhsﬁﬂné\'bp 'tﬁe MBrality of HS-

identification. 2. The user equipnent of claim I
wHeels:mndaski ng t he rrask field is perforned by a

modul B e2n @RS etermining whether a UE identification is present in the
packet and whether a circular redundancy code (CRC) of the packet is correct

hy processing a mask field, the mask field having an N-bit CRC modulo 2
combined with an N-bit UE identification.

2. The user equipment of claim 1 wherein masking the mask field

1s performed by a modulo 2 adder.
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